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Presentazione

Il Congresso che la Divisione di Chimica Analitdella Societa Chimica Italiana
organizza annualmente vuole essere un punto direc@ndi confronto per tutti
coloro che svolgono la propria attivita nella riz@ichimico analitica.

II XXV Congresso si svolge da domenica 13 a giovedi Settembre 2015 a
Trieste, presso l'edificio H3 dell’'Universita dedhitudi e si articola in sessioni
scientifiche volte a coprire i principali settoelth Chimica Analitica.

| principali argomenti di discussione sono i seduen

 Alimenti e Nutraceutici

* Ambiente e Beni Culturali

* Bioanalitica e Omics

« Chemiometria e Qualita del Dato
* Chimica Analitica Forense

« Elettroanalitica

 Equilibri in Soluzione e Speciazione
» Green Chemistry

» Sensori e Biosensori

» Spettrometria di Massa

» Spettroscopia Analitica
 Scienza delle Separazioni
 Tossicologia e Salute Umana

L’organizzazione € curata dal gruppo di Chimica lRima dell’Universita degli
Studi di Trieste in collaborazione con diversi rezori di altre aree scientifiche e
con l'importante contributo degli Atenei di Udin¥enezia (Ca’ Foscari) e
Padova.

Sede del Congresso

Edificio H3, Universita degli Studi di Trieste
TRIESTE, via Valerio, 12/2
(comprensorio P.le Europa)




Programma



XXV Congresso della Divisione di Chimica Analiticadella

SCi
Trieste, 13-17 Settembre 2015

PROGRAMMA

Domenica 13 Settembre 2015

Hotel Savoia Excelsior Palace (Riva del Mandracchi®

17.00-21.00 Registrazione dei partecipanti
18.30-20.30 Cocktail di benvenuto

Lunedi 14 Settembre 2015

Aula Magna (ed. H3)

dalle 8.30: Registrazione dei partecipanti

Sessione Plenaria
Aula Magna (ed. H3)

9.00-9.30  Apertura del Congressc e saluti delle Autorita:
Edoardo ReisenhoféPresidente Onorario del Congresso)
Giuseppe Pallescl@Presidente della Divisione di Chimica di Analitica
sCl)
Luigi Dei (Magnifico Rettore Eletto dell’'Universita di Firesg
Maurizio FermegligMagnifico Rettore dell’Universita di Trieste)
Roberto Cosolin{Sindaco della Citta di Trieste)

Conferenza Plenari@resiedeluigi Mondello)

9.30-10.15 PL1 IONIC LIQUIDS IN SEPARATIONS AND MASS
SPECTROMETRY

D. W. Armstrong
Robert A. Welch Professor, University of Texas atifgton, Arlington, TX
76019



Conferenza Vincitore del Premio Giovane Ricerca(BresiedeGiuseppe

10.15-10.45

10.45-11.00

Pallesch)

GR1 OMIC ANALYSIS OF DIFFERENT COMPLEX
SAMPLES: A CHALLENGING BUT POWERFUL APPROACH

A.L. Capriotti
Dipartimento di Chimica, Universita di Roma “La $aqza”, Piazzale A. Moro,
5-00185 Roma

Coffee break

Sessione Parallel&cienza delle Separazioni 1 (SEPAL)
Aula Magna (ed. H3)
(Presiede:Luigi Mondello)

11.10-11.40

11.40-12.00

12.00-12.20

12.20-12.40

KN1 ON THE KINETIC PERFORMANCE OF COLUMNS
PACKED WITH NEW 1.9MM FULLY POROUS PARTICLES

OF NARROW PARTICLE SIZE DISTRIBUTION

A. Cavazzint, M. Catant, N. Marchettt, L. Pastl, D. Belf, F. Gasparriri
!Department of Chemistry and Pharmaceutical Scierldaiversity of Ferrara,
via L. Borsari 46, 44121, Ferrara, Italy

’David S. Bell, Analytical Research and Servicegn®i-Aldrich/Supelco595
North Harrison Road. Bellefonte, PA 16823

®Department of Drug Chemistry and Technology, “Sapé University of
Rome, P.le Aldo Moro 5, 00185 Roma, Italy

SEPA-1 PRACTICAL APPLICATIONS OF THE
SOLVOPHOBIC THEORY TO THE  ANALYTICAL
SEPARATION OF BIOMOLECULES BY REVERSED PHASE
HPLC

D. Corradini, I. Nicoletti, I. Molnar

National Research Council, Institute of Chemicaltidelologies, Area della
Ricerca di Roma 1, 00015 Montelibretti, Rome, Italylolnar-Institute
Schneegloeckchenstrasse 47, 10407 Berlin, Germany.

SEPA-2 QUALITY BY DESIGN MEETS COMBINATION
DRUGS: SIMULTANEOUS DETERMINATION OF
CAPTOPRIL, HYDROCHLOROTHIAZIDE AND THEIR
IMPURITIES BY CAPILLARY ELECTROPHORESIS

B. Pasquini, S. Orlandini, C. Caprini, M. Del Bubb& Innocenti,

S. Pinzauti, S. Furlanetto
Dipartimento di Chimica “U. Schiff”, Universita dkirenze, via U. Schiff 6-Via
della Lastruccia 3 — 50019 Sesto F.no (Fl)

SEPA-3  POLYCYCLIC AROMATIC HYDROCARBONS
DETERMINATION IN WATER: A COMPARISON BETWEEN
‘DRAW-EJECT” AND “EXTRACT-DISCARD” METHODS
USING MICROEXTRACTION BY PACKED SORBENT
COUPLED WITH GASCHROMATOGRAPHY - MASS
SPECTROMETRY.



12.40-13.00

M. Quintd, D. Centonzk C. Palermy D. Nardielld, G.

Spadaccing D. Li?

Department SAFE — Department of Science of Agrimelf Food and
Environment, University of Foggia, via Napoli 2571100 Foggia,Italy

%Key Laboratory of Natural Resource of the Chand¥aiintain and Functional
Molecular (Yanbian University), Ministry of Educati, Park Road 977, Yanji
City, Jilin Province, China

SEPA-4  QUALITATIVE AND SEMI-QUANTITATIVE
ANALYSIS OF PHOSPHOLIPIDS IN RAT LIVER
MITOCHONDRIA SAMPLES BY HPLC-IT/TOF-MS

C. Fanaft, L. Dugd, A.M. Sardanelfi?, A. Gnonf, F. Cacciold

M. Oteri", M. Beccarid, L. Mondelld"*

Centro Integrato di Ricerca(C.I.R.), Campus-Biomediniversity, Via Alvaro
del Portillo, 21, 00128 - Roma, Italy;

’Department of Basical Medical Sciences, Neuroseierand Sensory Organs,
University of Bari Aldo Moro - Bari, Italy;

%Scienze dellAmbiente, della Sicurezza, del Teriit, degli Alimenti e della
Salute" Department, University of Messina, Viale $tagno d'Alcontres 31,
98166 Messina, Italy.

“Dipartimento di Scienze del Farmaco e dei Progetila Salute, University of
Messina, viale Annunziata, 98168 — Messina, Italy.

Sessione Parallel&eni Culturali (BBCC)
Aula 1A (ed. H3)
(PresiedeLuigia Sabbatini

11.00-11.20

11.20-11.40

BBCC-1 A 'CLEAN & CHECK' METHOD FOR THE
SIMULTANEOUS RECOGNITION OF ALBUMEN AND YOLK
BY BIOSENSING: APPLICATION IN CULTURAL HERITAGE
CONSERVATION

S. Scaranh E. Carretti?, P. Bagliont? , L. Dei*? , and M.
Minunni®?

Y aboratorio Sensori e Biosensori, Dipartimento diifiica ‘Ugo Schiff,
Universita degli Studi di Firenze, via della Lastia 3-13, Sesto Fiorentino,
50019, Firenze, Italy.

“Consorzio Interuniversitario per lo Sviluppo destS8mi a Grande Interfase,
CSGI - Dipartimento di Chimica, Universita degliuSt di Firenze, via della
Lastruccia 3-13, Sesto Fiorentino, 50019, Fireitady.

BBCC-2 APULIAN RED FIGURED POTTERY FROM
TARANTO (SOUTHERN ITALY). NON LINEAR
STATISTICAL METHOD TO CAPITALIZE CHEMICAL DATA
IN ARCHAEOMETRY.

L.C. Giannossa R. M. Mininn?, A. Bitettd, G. Giannelft, C.

Taccogna R. Laviand, A. Mangoné

Dipartimento di Chimica, Universita degli Studi Batdo Moro, Via Orabona
4 — 70126 Bari

Dipartimento di Matematica, Universita degli StuBari Aldo Moro, Via
Orabona 4 — 70126 Bari

3Dipartimento di Scienze della Terra e Geoambientafiiversita degli Studi
Bari Aldo Moro, Via Orabona 4 — 70126 Bari
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11.40-12.00

12.00-12.20

12.20-12.40

12.40-13.00

13.00-14.00

14.00-15.00

BBCC-3 OILS USED IN MODERN OIL-BASED PAINT
MEDIA: A COMPREHENSIVE STUDY BY MASS
SPECTROMETRY

E. Ghelardi, J. La Nash I. Degand, F. Modugnd, M.P.

Colombint2

!Dipartimento di Chimica e Chimica Industriale, Usisita di Pisa, via Moruzzi
13 - 56124 Pisa

nstitute for the Conservation and Promotion of tGnall Heritage, CNR, via
Madonna del Piano, 10 — 50019 Sesto Fiorentino (FI)

BBCC-4 DETECTING DYES ON MICRO-SAMPLES FROM
THE CULTURAL HERITAGE - A CHALLANGE FOR

SURFACE ENHANCED RAMAN SPECTROSCOPY

M. Gulmini®, A. Idone, P. Davit, E. Diana, L. Anfossi, E. Pesti,

M. Acetd”

Dipartimento Chimica, Universita degli Studi di T, Via Giuria, 5 — 10124
Torino, Italy

Dipartimento di Scienze e Innovazione Tecnologidaiversita degli Studi del
Piemonte Orientale, Viale Michel, 11 - 15121 Alexkia, Italy

BBCC-5 MOLECULAR TRACERS OF HUMAN
SETTLEMENT AND AGRICULTURAL ACTIVITY |IN
SEDIMENTARY RECORDS

E. Argiriadis, D. Battistel, T. Kirchgeord, M. Vecchiatd, N. M.

Kehrwald, C. Barbantk?

!Dipartimento di Scienze Ambientali, Informatica &atitica, Universita Ca’
Foscari Venezia, Dorsoduro 2137, Calle Larga Shiatda — 30123 Venezia
?|stituto per le Dinamiche dei Processi AmbientdDRA-CNR), Dorsoduro
2137, Calle Larga Santa Marta — 30123 Venezia

BBCC-6 FURTHER THERMAL ANALYTICAL AND
CHEMOMETRIC TESTS ON HUMAN FOSSIL BONES FROM
TWO NECROPOLISES IN NORTHERN SUDAN

M. Tomassetti, F. Marini, R. Bucci, L. Campaneha,Coppa
Dipartimento di Chimica, Universita di Roma “La $aza”, Piazzale A. Moro,
5 - 00185 Roma, Italia.

Pranzo (edificio I)

SESSIONEPOSTER P1:P01-P57 (ALI-BBCC-CHEM-
MASSA-SEPA)

Sessione Parallel&pettrometria di Massa (MASSA)
Aula Magna (ed. H3)
(Presiede:Maria Careri)

15.10-15.30

MASSA-1 STUDY OF PHOTOCHEMICAL
TRANSFORMATION OF TWO SUNSCREENS IN SURFACE
WATERS BY HRMS

P. Calza, D. Vione, D. Fabbri, C. Medana, C. Minero

11



15.30-15.50

15.50-16.10

16.10-16.30

16.30-16.50
16.50-17.10

17.10-17.30

17.30-17.50

Dipartimento di Chimica, Universita di Torino, Vila Giuria, 5 — 10125 Torino
“Dipartimento di Biotecnologie Molecolari e Scienzer la salute, Universita di
Torino, via P. Giuria, 5 — 10125 Torino

MASSA-2 BROMINATED FLAME RETARDANTS IN EDIBLE
BIVALVES: FOOD CONTROL AND LACK OF SPECIFIC
LEGISLATION

S. Pizzint, R. Piazz&!, G. Cozz, C. Barbantk?

Ynstitute for the Dynamics of Environmental ProesssNational Research
Council (CNR-IDPA), Dorsoduro 2137, 30123 VenideJy
Department of Environmental Sciences, Informatied Statistics, Ca’ Foscari
University of Venice, Dorsoduro 2137, 30123 Venicaly

MASSA-3 A NEW CLASS OF MALDI MATRICES FOR
HARDLY IONIZABLE COMPOUNDS BASED ON
SUPERBASIC ALKYL-SUBSTITUTED BISPHOSPHAZENE
PROTON SPONGES

C.D. Calvand? A. Monopolt', C. Chiappering J. Sundermeyar
T.R.I. Cataldt? F. Palmisanb?

!Dipartimento Chimica,?Centro di Ricerca Interdipartimentale S.M.A.R.T.,

Universita degli Studi di Bari Aldo Moro, via Orat@ 4, 70126 Bari (ltaly),
Fachbereich Chemie Philipps-Universitat, Marburgr{@any)

MASSA-4 HRMS ANALYSIS OF ORGANIC FRACTION IN
PM2.5: POST-RUN DATA ANALYSIS WORK FLOW AND
THE ROLE OF IONIZATION SOURCE.

C. Bortolin*, A. Zielinsk?, 1. Kourtche¥, S. Bogiallf, M.

Kalberef.

'Department of Chemical Sciences, University of Radtia Marzolo 1 - 35131
Padua, Italy

University of Cambridge, Cambridge CB2 1EW, Unitédgdom

Coffee break

MASSA-5 IDENTIFICATION OF ISOBARIC PHOSPHOLIPIDS
IN SEAFOOD: THE KEY ROLE OF HIGH RESOLUTION
MASS SPECTROMETRY

S. Granaféi 1. Losito"? F. Palmisant?, T.R.I. Cataldi?
Dipartimento di Chimica?Centro di Ricerca Interdipartimentale S.M.A.R.T.,
Universita degli Studi di Bari “Aldo Moro”, Via EOrabona 4, 70126 Bari

MASSA-6 ANALYTICAL STRATEGIES TOWARDS THE
ASSESSMENT OF “GLUTEN-FREE” PRODUCT SAFETY:
LIQUID CHROMATOGRAPHY-TANDEM MASS
SPECTROMETRWsIMMUNOSENSING

M. Mattarozzt, A. Manfredf, A. Masuttt, M. Giannettd? C.
Mucchind, M. Carert?

'Dipartimento di Chimica, Universita degli Studi Barma, Parco Area delle
Scienze, 17/A — 43124 Parma

“Centro Interdipartimentale SITEIA.PR, UniversitiygtieStudi di Parma, Parco
Area delle Scienze, 181/A — 43124 Parma

MASSA-7 IDENTIFICATION OF ACTIVE SPECIES FROM A
PLANT EXTRACT AGAINST CANCEROUS CELL

12



17.50-18.10

PROLIFERATION: A MICRO LC-MS/MS STUDY

F. Gosettl, S. Martinottt, B. Bolfil, E. Mazzucch E. Ranzath E.

Manfredi? E. Marengd

Dipartimento di Scienze e Innovazione Tecnologldajversita del Piemonte
Orientale, Viale T. Michel, 11 — 15121 Alessandria
|SALIT S.r.l,, Via G. Bovio, 6 — 28100 Novara

MASSA-8 HIGH RESOLUTION MASS SPECTROMETRY
COUPLED TO UHPLC AS A TOOL FOR THE UNEQUIVOCAL
IDENTIFICATION OF ESTROGEN METABOLITES IN MILK

S. Ventura, G. La Barbera, S. Stampachiacchiere&drperi, A.
Lagana

Dipartimento di Chimica, Universita di Roma Sap@&nRiazzale Aldo Moro 5,
00185 Roma

Sessione Parallel@&hemiometria e Qualita del Dato (CHEM)
Aula 1A (ed. H3)
(PresiedeRoberto Todeschini

15.00-15.30

15.30-15.50

15.50-16.10

16.10-16.30

16.30-16.50

KN2 USE AND ABUSE OF SIGNAL PRE-PROCESSING

P. Oliveri, R. Simonetti, M.C. Casolino
Dipartimento di Farmacia, Universita di Genova, \Baigata Salerno, 13 —
16147 Genova

CHEM-1 RECENT ADVANCES IN CONSENSUS
MODELLING OF MULTIPLE ANALYTICAL CHEMICAL
DATA

D. Ballabid, V. Consonrli, M. Scampicchi@ R. Todeschiri

'Dipartimento di Scienze dell’Ambiente e del Temitoe di Scienze della Terra,
Universita Milano-Bicocca, P.zza della Scienza2D126 Milano

’Facolta di Scienze e Tecnologie, Libera Universita Bolzano, piazza
Universita, 5 - 39100 Bolzano

CHEM-2 SPARSE METHODS APPLIED TO
HYPERSPECTRAL IMAGING: CLASSIFICATION OF
ARABICA AND ROBUSTA GREEN COFFEE BEANS

R. Calvinf', A. Ulrici®, J. M. Amigd

Department of Life Sciences, University of Modenad aReggio Emilia,
Padiglione Besta, Via Amendola 2, 42122 Reggio Emitaly

’Department of Food Science, Faculty of Sciencesydsity of Copenhagen,
Rolighedsvej 30, DK-1958 Frederiksberg C, Denmark

CHEM -3 DIFFERENT APPROACHES TO THE ANALYSIS OF
DESIGNED NIR FINGERPRINTING DATA

M. Cocchf, A. Sandak J. Sandak F. Marin?

!Dipartimento di Scienze Chimiche e Geologiche, @msita di Modena e
Reggio Emilia, Via Campi 103 — 41125 Modena

“CNR-IVALSA Via Biasi, 75 - 38010 San Michele all'&g, Trento.
®Dipartimento di Chimica, Universita Roma La Sap#&nP.le A. Moro 5 —
00185 Roma.

Coffee break

13



16.50-17.10 CHEM-4 LIMIT OF DETECTION AND QUANTIFICATION IN
THE PRESENCE OF INSTRUMENTAL AND NON-
INSTRUMENTAL ERRORS: STUDY OF THE POSSIBLE
SOURCES OF ERROR AND APPLICATION TO THE
ANALYSIS OF AT TRACE LEVELS BY ICP-MS TECHNIQUE

D. Badocco, P. Pastore
Department of Chemical Sciences, University of Radtia Marzolo 1, 35131
Padua

17.10-17.30 CHEM-5 THE COMBINATION OF RAPID ANALYTICAL
PROFILING AND DATA FUSION CHEMOMETRIC TOOLS
FOR THE IDENTIFICATION OF ADULTERATIONS AND
FOR PROVEVANCE STUDIES OF DIFFERENT FOOD
MATRICES

E. Robotti, M. Bobba, E. Sangiorgi, E. Marengo
Dipartimento di Scienze e Innovazione Tecnologidajversita del Piemonte
Orientale, Viale Michel 11, 15121 Alessandria

17.30-17.50 CHEM-6 VALIDATION: STILL AN UNEXPLORED LAND?

F. Marini*, F. Westad

!Dipartimento di Chimica, Universita di Roma “La $apra”’, Piazzale Aldo
Moro, 5 — 00185 Roma

CAMO Software AS, Nedre Vollgate 8 — 0158 Oslo (Nay)

17.50-18.10 CHEM-7 ARRAYS OF HETEROGENEOUS SENSORS,
CONTINUOUS MONITORING FOR DETECTION OF
OLFACTORY NUISANCE AND SELF ORGANIZING MAPS
P. Barbiert, P. Posocch A. Fabbrié, G. Barbierd, G. Adamt, S.
Del Fraté, A. Pillor®, F.Sturz
!Dipartimento di Scienze Chimiche e Farmaceutichejvétsita di Trieste,
Piazzale Europa, 1 — 34127 Trieste
2ARCo SolutionS srl, spin off del Dipartimento di i&we Chimiche e
Farmaceutiche, Universita di Trieste, Piazzale pard — 34127 Trieste

%Agenzia Regionale per la Protezione dell Ambieng Eriuli Venezia Giulia,
via Cairoli 14, - 33057 Palmanova (UD)

Aula Magna (ed. H3)
18.15-20.00 Assemblea della Divisionecon consegna del Premio Giovane
Ricercatore, del Premio di Laurea e delle Medaidgika Divisione

14



Martedi 15 Settembre 2015

Sessione Plenaria
Aula Magna (ed. H3)

Conferenza Plenari@resiedePaolo UgQ

9.00-9.45

PL2 OPENING NEW ANALYTICAL PATHWAYS WITH
BIPOLAR ELECTROCHEMISTRY

A. Kuhn
Institut des Sciences Moléculaires, Université derd®@aux, ENSCBP, 16
avenue Pey Berland, 33607 Pessac, France

Sessione Parallel&lettroanalitica 1 (ELETTRO1)
Aula Magna (ed. H3)
(PresiedePaolo Ugqg

10.00-10.30

10.30-10.50

10.50-11.10

11.10-11.40
11.40-12.00

KN3 CARBON BLACK AS SUCCESSFULL CARBONACEOUS
NANOMATERIAL MODIFIER FOR SCREEN-PRINTED
ELECTRODES

F. Arduint, A. Aminé€, S. Cintf, D. Talaricd, D. Mosconé G.

Palleschi

!Dipartimento di Scienze e Tecnologie Chimiche, @mita di Roma Tor
Vergata, Via della Ricerca Scientifica, 00133 Rorttaly

“Université Hassan Il-Mohammedia, Faculté de Sciene¢ Techniques
Laboratoire Génie des Procédés et Environnemem, B46, Mohammadia,
Morocco

ELETTRO-1 ARRAYS OF COPPER NANOWIRE
ELECTRODES FOR THE SENSITIVE ELECTROANALYSIS
OF NITRATE

A.M. Stortini, L.M. Moretto, P. Ugo

Dipartimento di Scienze Molecolari e Nanosistemniugrsita Ca’ Foscari
Venezia, Via Torino 155, 30172 Venezia Mestre.

ELETTRO -2 SCANNING ELECTROCHEMICAL
MICROSCOPY AND ANODIC STRIPPING VOLTAMMETRY
TO CHARACTERISE SILVER NANOPARTICLES AT
SOLID/SOLUTION INTERFACES

G. Pecchielan, G. Bonazza and S. Daniele

Dipartimento di Scienze Molecolari e Nanosisteminivgrsita Ca Foscari
Venezia, Dorsoduro 2137, Calle Larga Santa Ma8123 Venezia

Coffee break

ELETTRO-3 ANALYTICAL CHARACTERIZATION OF

ELECTRO-DECORATED ZnO NANORODS FOR GAS
SENSING APPLICATIONS

E. Dilonardd? M. Penzi M. Alvisi®, C. Di Francd, F.

15



12.00-12.20

12.20-12.40

12.40-13.00

Palmisand, L. Torst, N. Cioffi'

'Department of Chemistry, Universita degli StudiBgiri Aldo Moro, Bari, Via
E. Orabona 4, 70126 Bari, Italy.

“Department of Electrotechnics and Electronics (QEE)itecnico di Bari, Via
E. Orabona 4, 70126 Bari, Italy.

®ENEA, Italian National Agency for New Technologi&)ergy and Sustainable
Economic Development, Technical Unit for Materidlschnologies - Brindisi
Research Center, km 706+000, Cittadella della R&eBtrada Statale 7 Via
Appia, 72100 Mesagne (BR), Italy.

4 CNR-IFN Bari, Via Amendola 173 70126 Bari, Italy.

ELETTRO -4 ORGANIC SOLVENTS AS GATE MEDIUM IN
ELECTROLYTE-GATED THIN FILM TRANSISTORS
P. Seshadri, K. Manoli, M. Singh, M. Magliulo, Galkzzo, L.

Torsi
Dipartimento di Chimica, Universita degli studiBlari Aldo Moro,Via Orabona
4, 70126, Bari, Italy

ELETTRO-5 ELECTRODEPOSITION OF ALUMINIUM
FROM IONIC LIQUIDS: CORROSION BEHAVIOR AND
DEPOSITION PARAMETERS INFLUENCE

E. Berrettf, A. Giaccherini, L. CavacioccHi S. Caporali S.
Furlanettd, S. Orlandini, B. Pasquiri S. Bellandi S. Pinzauti

and M. Innocenti
'Chemistry Department, University of Firenze, Firenizaly
BluClad s.r.l., Prato

ELETTRO -6 IN-SITU STRUCTURAL CHARACTERIZATION

OF SEMICONDUCTOR THIN FILMS FOR SOLAR CELLS
SYNTHESIZED BY E-ALD

A. Giaccherint, S. Cinottf, R.A. Piccd, F. Carld G

Montegrossi, F. Capolupbd R. Felic’, F. Di Benedetty S.

Furlanettd, N. Cioffi, A. Lavacchi, M. Innocentt

'Chemistry Department, University of Firenze, Firenitaly

“Chemistry Department, University of Bari “Aldo MdrdBari, Italy
®ESRF, Grenoble, Cedex, France

“The Institute of Geosciences and Earth ResourdeR, Eirenze, Italy
®Department of Earth Sciences, University of Firefiieenze, Italy
®|nstitute of Chemistry of Organometallic Compoun@s|R, Firenze, Italy

Sessione Parallel&@pettroscopia Analitica (SPETTRO)
Aula 1A (ed. H3)
(PresiedeGiuseppe Spoto

10.00-10.30 KN4 EARLY DIAGNOSIS OF TROPONIN T BY OPTICAL,

LABEL FREE, AND REAL TIME NANOSENSING. A HIGH
SENSITIVE POINT-OF-CARE TESTING BY COUPLING
EMERGING SYNTHETIC RECEPTORS TO LOCALIZED
SURFACE PLASMON RESONANCE (LSPR)

S. Scarano
Dipartimento di Chimica ‘Ugo Schiff’, Universita di Studi di Firenze, Via
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10.30-10.50

10.50-11.10

11.10-11.30
11.30-12.00

12.00-12.20

12.20-12.40

della Lastruccia 3, Sesto Fiorentino (FI), Italy.
simona.scarano@unifi.it

SPETTRO-1 LIGANDS IMMOBILIZED ON
TRIACETYLCELLULOSE FILM TAPES FOR TRIVALENT
AND BIVALENT METAL IONS SENSING

R. Biesuz, S. Re, A.M. Tivelli, M. Pesavento, Gbatti
Dipartimento Chimica, Universita di Pavia, via Talli 12 — 27100 Pavia

SPETTRO-2 GROWTH INHIBITION OF PSEUDOMONAS
FLUORESCENSBIOFILMS VIA ION BEAM SPUTTERED
Ag/TEFLON COMPOSITE FILMS: A COMPARATIVE
MORPHOLOGICAL AND SPECTROSCOPIC STUDY

M.C. Sportellf, E. Tutunc, R.A. Picca, M. Valentinf, A.

Valentin®, C. KranZ, B. Mizaikoff, N. Cioffi*

!Dipartimento di Chimica, Universita degli Studi 8ari “Aldo Moro”, V.
Orabona, 4 — 70126 Bari, Italy.

nstitute of Analytical and Bioanalytical Chemistrylm University, Albert
Einstein Allee, 11 — 89081 Ulm, Germany.

3Dipartimento di Fisica, Universita degli Studi diaB “Aldo Moro”, V.
Orabona, 4 — 70126 Bari, Italy.

Coffee break

KN5 ANALYTICAL CHARACTERIZATION OF

POLYURETHANE FOAMS MODIFIED BY SILVER
NANOPHASES. A MULTI-TECHNIQUE APPROACH FOR
THE SYSTEMATIC ASSESSMENT OF SURFACE
CHEMISTRY, MORPHOLOGY, ION AND NANOPARTICLE
RELEASE ISSUES

R.A. Piccd, F. Paladirfi M.C. Sporteltf, M. Pollin L.C.

Giannossg C. Di Francd, A. Mangoné A. Valentinf, A.

Sanning, N. Cioffi*

Dipartimento di Chimica, Universita degli Studi BAtdo Moro, Via Orabona
4, 70126 Bari

’Dipartimento di Ingegneria dell'lnnovazione, Unisiéa del Salento, Via per
Monteroni, 73100 Lecce

3CNR-IFN - Dipartimento Interateneo di Fisica, Unisiéd degli Studi di Bari
Aldo Moro, Via Orabona 4, 70126 Bari

“Dipartimento Interateneo di Fisica, Universita defudi di Bari Aldo Moro,

Via Orabona 4, 70126 Bari

SPETTRO-3 SURFACE PLASMON RESONANCE IMAGING
DETECTION OF FOODBORNE PATHOGENS BY USING PNA
PROBES AND GOLD NANOPARTICLES

A.M. Aura', R. D'Agatd, N. Bellassdi C. Valentf, G. Spotd?
!Dipartimento di Scienze Chimiche, Universita di &aa, Viale Andrea Doria,
6 - 95125 Catania

Consorzio I.N.B.B., Viale delle Medaglie d’Oro, 308136 Roma

SPETTRO-4 INSIGTHS INTO THE CHEMICAL VAPOR
GENERATION OF CADMIUM AT TRACE LEVEL

D. Angelini*? E. Pitzali, A. D'Ulivo*

'C.N.R., Institute of Chemistry of Organometallic @pounds, UOS of Pisa,
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12.40-13.00

Via Moruzzi, 1 Pisa (1)
2University of Pisa, Department of Chemistry andustial Chemistry, Via
Moruzzi, 3 Pisa (I)

SPETTRO-5 LA-ICP-MS MAPPING OF THE SILVER
DISTRIBUTION IN SKIN DURING WOUND HEALING

W.R.L. Cairn$, C. Rigd, M. Romaf, |. Munivrang, V.
Vindigni®, E. Kolschefi, D.U. Solveid, J. Feldmanh B. Spencg

C. Barbant&

Ystituto per la Dinamica dei Processi AmbientalPIA-CNR), Dorsoduro 2137
- 30123 Venezia

Dipartimento di Scienze Ambientali, Informatica &tBtica, Universita Ca’
Foscari Venezia, Dorsoduro 2137 - 30123 Venezia

Centro Ustioni. Divisione di Chirurgia Plastica, f@slale Universitario di
Padova, Via Giustiniani 2 - 35128 Padova

“Trace Element Speciation Laboratory, Meston Walkerleen AB24 3UE
Scotland UK

*Teledyne CETAC European Business Office, 17 Cletawdrive, West
Didsbury, Manchester, M20 2ED, UK.

Sessione Parallel&Equilibri in soluzione (EQUI)
Aula OB (ed. H3)
(PresiedeGiuseppe Arena

10.00-10.30

10.30-10.50

10.50-11.10

11.10-11.40
11.40-12.00

KN6 APPLICATIONS OF THE CHEMICAL EQUILIBRIUM
MODELLING EXPERTISE

P. G. Daniele
Universita di Torino, Dipartimento Chimica, via Biuria, 7 — 10125 Torino,
Italy

EQUI-1 SEQUESTERING ABILITY OF HYDROXYBENZOIC
ACIDS TOWARDS ALUMINIUM(III)  CATIONS: A
COMBINED EXPERIMENTAL AND COMPUTATIONAL
STUDY

E. Furia, T. Marino, A. Napoli, N. Russo, A. Tadére
Dipartimento di Chimica e Tecnologie Chimiche, UWisita della Calabria, Via
P. Bucci, 87036 Rende (CS)

EQUI-2 ANION INCAPSULATION BY Gd'[15-
METALLACROWN-5] COMPARTMENTS IN NEUTRAL
AQUEOQOUS SOLUTION

C. Sgarlath R. Migliore', E. Trivedf, V. L. Pecorarg G. Arend
'Dipartimento di Scienze Chimiche, Universita de§fudi di Catania, Via A.
Doria, 6 — 95125 Catania; sgarlata@unict.it

“Department of Chemistry, University of Michigan, MnArbor, 930 N.
University Ave, Ann Arbor, Michigan 48109, Unitedages

Coffee break

EQUI-3 SEQUESTRATION OF DIFFERENT M CATIONS BY
EDDS IN NATURAL FLUIDS

C. Bretti, R.M. Cigala, F. Crea, G. Lando, S. Samiare.
Dipartimento di Scienze Chimiche, Universita de§tudi di Messina, Viale
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12.00-12.20

12.20-12.40

13.00-14.00

14.00-14.50

Ferdinando Stagno d’Alcontres, 31, 1-98166 Mes§ifih. S. Agata), Italy.

EQUI-4 THERMODYNAMIC STUDY ON TRIAZOLO-
TRIAZOLE HETEROCYCLIC SYSTEMS
C. Manfredt, R. Centorg A. Pelusd, S. Volind, P. Scarano I.

Sorrentind

Dipartimento di Scienze Chimiche, Universita di NkpVia Cintia 46, 80126
Napoli, Italia

“Dipartimento di Chimica e Biologia, Universita die@tudi di Salerno, Via
Giovanni Paolo 1l 132, 84084, Fisciano (SA), Italia

EQUI-5 CHARACTERIZATION OF
PHOTOTRANSFORMATION PRODUCTS OF AMINO-ACIDS.

S. Bertd, E. De Laurentii E. Chiavazza T. Totd, P. G.

Danield, M. Minella, M. Isai&, D. Vioné

'Universita di Torino, Dipartimento Chimica, via 8iuria, 7 — 10125 Torino,
Italy

“Universita di Torino, Dipartimento di Scienze dellia e Biologia dei Sistemi,
Via Accademia Albertina 13, Torino 10123, Italy

Pranzo (edificio I)

SESSIONEPOSTER P2: P58-P106 (FORE-ELETTRO-
EQUI-SENSO-SPETTRO)

Sessione Parallel&lettroanalitica2 (ELETTRO?2)
Aula Magna (ed. H3)
(PresiedeSalvatore Danielg

15.00-15.20

15.20-15.40

ELETTRO -7 "INHERENTLY CHIRAL" ELECTRODES:
TOOLS FOR CHIRAL VOLTAMMETRY
P.R. Mussini, S. Arnaboldi, F. Sannicol R. Martinazzd, T.

Benincorf, R. Cirilli®

!Dipartimento di Chimica, Universita degli StudiMilano, Via Golgi 19, 20133
Milano, patrizia.mussini@unimi.it

Dipartimento di Scienza e Alta Tecnologia, Universiegli Studi dell'Insubria,
Via Valleggio 11, 22100 Como

®Dipartimento del Farmaco, ISS, Via Regina Elena, #8161 Roma

ELETTRO -8 SYNTHESIS AND CHARACTERIZATION OF
“GREEN”" METALLIC NANOPARTICLES FOR
ELECTROCHEMICAL BIOSENSORS DEVELOPMENT

P. Bollelld, C. Tortolini*, G. Faverd, F. Mazzel, L. Gortorf, R.
Antiochia

!Department of Chemistry and Drug Technologies, &z University of Rome
P.le Aldo Moro 5, 00185 — Rome, Italy

’Department of Analytical Chemistry/Biochemistry,OP.Box 124, 221 00 —
Lund, Sweden

3Department of Chemistry, Sapienza University of RorR.le Aldo Moro 5,
00185 — Rome, Italy
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15.40-16.00 ELETTRO -9 CHARACTERIZATION OF ANODIC
MATERIALS FOR LITHIUM-ION BATTERIES: THE CASE
STUDY OF TIGO-RGO HYBRIDS FOR HIGH-POWER
APPLICATIONS.
M. Minella®, C. Minerd, D. Versaci, S. Casing F. Di Lupd, S.

Bodoardé

'Department of Chemistry and NIS Inter-departme@ahtre, University of
Torino, via P. Giuria 5, Torino,10125, Italy

’GAME Lab, Department of Applied Science and Techgy| Politecnico di
Torino, ¢.so Duca degli Abruzzi 24, 10129 Torirta)yt

16.00-16.20 Coffee break

Sessione Parallel&ensori e Biosensoril (SENSO1)
Aula Magna (ed. H3)
(PresiedeSalvatore Danielg

16.20-16.40 SENSC-1 ORGANIC BIOELECTRONICS: A PROMISING
CHOICE FOR THE DEVELOPMENT OF THE NEXT
GENERATION OF POC DEVICES
M. Magliulo, M.Y. Mulla, K. Manoli, D. De Tullio, PSeshadri, A.

Tiwari, G. Palazzo, L. Torsi
Dipartimento di Chimica, Universita degli Studi &ari “Aldo Moro” Via
Orabona 4, 70126, Bari, Italy

16.40-17.00 SENSC-2 SMARTPHONE-INTERFACED 3D PRINTED
BIOSENSORS INTEGRATING BIOLUMINESCENT
“SENTINEL CELL” FOR TOXICITY TESTING
L. Cevenint, E. Michelini?, M.M. Calabretth G. Tarantind, A.

Rodd*

!Department of Chemistry “G. Ciamician”, Universit§ Bologna Via Selmi, 2,
Bologna.

INBB, Istituto Nazionale di Biostrutture e Biosiste Viale Medaglie d'Oro
305, Roma.

Sessione Parallel&mbiente e Green Chemistry 1 (AMBG1)
Aula 1A (ed. H3
(PresiedelLuisa Past)

15.00-15.20 AMBG -1 QUEChERS METHOD IN THE DETERMINATION OF
POLY(HYDROXYALKANOATES) IN BACTERIA BY
ANALYTICAL PYROLYSIS: TOWARD AN ON-LINE
MONITORING OF BIOTECHNOLOGICAL PROCESSES
C.Torri'%, C. Samof, F. AbbondanZj G. Carvalhd, D. Fabbr}?

'Dipartimento di Chimica “G. Ciamician”, Universith Bologna

“Centro Interdipartimentale di Ricerca Industrialenefjia e Ambiente,
Universita di Bologna.

*Department of Chemistry, Faculdade de Ciencias endlegia, Universidade
Nova de Lisboa.
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15.20-15.40

15.40-16.00

16.00-16.20

AMBG-2 ANALYSIS OF ANTITHYROID DRUGS IN

SURFACE WATER BY USING LIQUID CHROMATOGRAPHY
TANDEM MASS SPECTROMETRY

V. Pérez-Fernand&zS. Marchese A. Gentilt, M.A. Garcid, R.

Curini*, F. Caretti, D. Perret

'Department of Chemistry, Faculty of Mathematicahy$ical and Natural
Science, Sapienza University of Rome, Piazzale Alttwo 5, 00185 Rome,
Italy

“Department of Analytical Chemistry, University oflcala, Ctra.Madrid-
Barcelona, Km. 33.600, 28871, Alcala de HenaredfM3 Spain

AMBG -3 ALTERNATIVE RENEWABLE BIOFUEL:

CHARACTERIZATION OF VINE SHOOTS

M. Cantamessa, M. Ginepro, J. Tafur Marinos, Va#el
Dipartimento di Chimica, Universita di Torino, ViR Giuria, 7 - 10125 Torino

Coffee break

Sessione Parallel&cienza delle separazioni 2 (SEPA2)
Aula 1A (ed. H3
(Presiede:Danilo Corradini)

16.20-16.40

16.40-17.00

SEPA-5 GRAPHENE-MODIFIED SILICA SORBENT FOR
SOLID-PHASE EXTRACTION OF BENZOTRIAZOLES AND
BENZOTHIAZOLES FROM WATER

A. Speltini, M. Sturini, F. Maraschi, L. Ferrari, Rrofumo
Dipartimento di Chimica, Universita di Pavia, Viaramelli, 12 — 27100 Pavia

SEPA-6 OVERCOATED SOLID PHASE MICROEXTRACTION
FIBER: A NEW APPROACH FOR DIRECT ANALYSIS IN
RAW URINE SAMPLES

A. Naccarat E. Gionfriddd, R. Elliant, J. Pawliszyh G.
Sindond, A. Tagarellt

!Dipartimento di Chimica e Tecnologie Chimiche, Ussita della Calabria, Via
Pietro Bucci, Cubo 12/C — 87036 Arcavacata di R€@)

’Department of Chemistry, University of Waterloo,02Q@niversity Avenue
West, Waterloo, Ontario, Canada N2L 3G1

Sessione Parallel&himica Analitica Forense (FORE)
Aula OB (ed. H3)
(Presiede:Marco Vincenti)

14.50-15.20

15.20-15.40

KN7 ANALYSIS OF NEW PSYCOACTIVE SUBSTANCES IN
BIOLOGICAL MATRICES BY PLE FOLLOWED BY LC-
MS/MS

M. Serqi
Facolta di Bioscienze e Tecnologie AgroalimentaAmbientali, Universita di
Teramo, Via C. Lerici, 1 — 64023 Mosciano S.A. (TE)

FORE-1 ACCURATE MASS SCREENING WORKFLOWS FOR
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15.40-16.00

16.00-16.20
16.20-16.40

16.40-17.00

17.00-18.00

18.15-20.00

Alle 21.00

THE ANALYSIS OF NOVEL PSYCHOACTIVE SUBSTANCES

S. Fiorind, A. TayloF
'AB SCIEX Srl, Brugherio, MB, Italy
2AB SCIEX Inc, Concord, ON, Canada

FORE-2 RECENT TRENDS IN THE ILLICIT CONSUMPTION
OF CANNABIDERIVATIVES: AN ANALYTICAL STUDY ON
SEIZED MATERIALS

M. Protti', R. Addobbafi, L. Mercolini', S. Girott?, M. D'Elia’

Y aboratory of Pharmaco-Toxicological Analysis, Depeent of Pharmacy and
Biotechnology, Alma Mater Studiorum — UniversityB®élogna, Via Belmeloro,
6 — 40126 Bologna

2|RCCS Burlo Garofolo, Via dell'lstria, 65 — 34137iéste

3Laboratory of Analytical Chemistry, Department ofhaPmacy and
Biotechnology, Alma Mater Studiorum — University &ologna, Via San
Donato, 15 — 40127 Bologna

*Emilia. Romagna Regional Bureau of Scientific Pqligéa Volto Santo, 3 —
40123 Bologna

Coffee break

FORE-3 COCAINE PROFILING: ATR-FTIR SPECTROSCOPY
COUPLED TO CHEMOMETRICS AS A RAPID
QUANTIFICATION TOOL

R. Risolutf, S. MaterazZij A. Apricend, A. Gregorf, L. Ripanf
!Dipartimento di Chimica, “Sapienza” Universita dbma, p.le A.Moro 5 —
00185 Roma

Reparto Investigazioni Scientifiche RIS — viale TdirQuinto 119 — 00191
Roma

FORE-4 INNOVATIVE CHEMOMETRIC INTERPRETATION
OF AN EXTENDED STEROIDAL MODULE IN THE
ATHLETE BIOLOGICAL PASSPORT

E. Alladio*?, R. Carus8 E. Geracg A. Salomong& M. Vincenti?
!Dipartimento di Chimica, Universita degli Studi @brino, via P. Giuria 7,
10125 Torino, Italy

“Centro Regionale Antidoping e di Tossicologia “AerBnaria”’, Regione
Gonzole 10/1, 10043 Orbassano (TO), Italy

Assemblee dei GruppiDivisionali e Interdivisionali (Aule:
Magna, 1A, 1C e 0B)

Passeggiata Turisticanel Centro di Trieste (ritrovo in piazza
Unita d’ltalia, presso la fontana davanti al Mupioj

Cena tipica Triestino-Austriaca in Birreria (Birreria SpilleRiva
Nazario Sauro, 14
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Mercoledi 16 Settembre 2015

Sessione Plenaria
Aula Magna (ed. H3)

Conferenza Plenari@resiede:Rosanna Toniol)

9.00-9.45

PL3 CHALLENGES TO DETECT AND QUANTIFY OF
NANOMATERIALS IN CONSUMER PRODUCTS

E. Anklam
European Commission, Joint Research Centre, Itesfibu Reference Materials
and Measurements, 2440 Geel, Belgium

Sessione Parallel&limenti e Nutraceutici (ALI)
Aula Magna (ed. H3)
(Presiede‘Aldo Lagang

10.10-10.30

10.30-10.50

10.50-11.10

ALl -1 APPLICATION OF 3-WAY PRINCIPAL COMPONENT
ANALYSIS FOR EVALUATING YOGURT STABILITY

M. Casalé, L. Bagnasch B. Aliakbariarf, P. Pereg S. Lanter,
R. Leardt

!Dipartimento di Farmacia, Universita di Genova, \Begata Salerno 13, I-
16147 Genova

“Dipartimento di Ingegneria Civile, Chimica e Ambiale, Universita di
Genova, Via Opera Pia 15, 1-16145 Genova.

ALl -2 SIMULTANEOUS ANALYSIS OF INTACT
GLUCOSINOLATES AND CORRESPONDING
ISOTHIOCYANATES BY LIQUID CHROMATOGRAPHY-
MASS SPECTROMETRY IN STARTING BIOMASSES AND
ENRICHED BAKERY PRODUCTS.

P. Franch S. SpinozZi E. Pagnotta L. Lazzerf, L. Ugolini, C.
Camborath A. Roda

'Dipartimento di Chimica “Giacomo Ciamician”, Unisita di Bologna, Via
Selmi, 2 — 40126 Bologna

“Centro di Ricerca per le Colture Industriali (CRANG, Via di Corticella, 133 —
40128 Bologna

ALI-3 COMPARISON BETWEEN BERBERINE AND
BERBERRUBINE BIODISTRUBUTION AFTER ORAL
ADMINISTRATION IN RATS BY HPLC-ES-MS/MS

S. SpinozZi, C. Camborata R. Aldini?, C. Calicett, F. Ner?, L.
Maron?, M. Robertf, A. Roda

Dipartimento di Chimica “G. Ciamician”, Universitgi Bologna, Via Selmi 2,
40126 Bologna

“Dipartimento di Farmacia e Biotecnologie, Univeisiti Bologna, Via
Belmeloro 6, 40126 Bologna

*Dipartimento di Scienze Mediche e Chirurgiche, @néita di Bologna, Via
Massarenti 9, 40138

23



11.10-11.40 Coffee break

11.40-12.00 ALI-4 COUPLING OF HIGH TEMPERATURE LIQUID
CHROMATOGRAPHY TO ICPMS FOR THE
DETERMINATION OF ARSENIC AND SELENIUM SPECIES
RELEVANT FOR FOOD SAFETY ASSESSMENT

A. Terol, F. Ardini, M. Grotti
Dipartimento di Chimica e Chimica Industriale, Umisita di Genova, Via
Dodecaneso, 31 — 16146 Genova, Italy.

12.00-12.20 ALI -5 SYNTHESYS AND CHARACTERISATION OF MODEL
Ag/polymer SYSTEMS FOR THE ASSESMENT OF SILVER
RELEASE FROM ANTIBACTERIAL PACKAGING

S. Recchij M. Marell?, C. Dossi, D. Monticellt*.

Dipartimento di Scienza e Alta Tecnologia, Univérsiegli Studi dell'Insubria,
via Valleggio 11 — 22100 Como.

’CNR-ISTM via C. Gogli 19 — 20133 Milano.

®Dipartimento di Scienze Teoriche e Applicate, Unsid degli Studi
dell'lnsubria, via Dunant 3 — 21100 Varese.

12.20-12.40 ALI-6 USE OF A LC-DAD-QTOF SYSTEM FOR THE
IDENTIFICATION OF MARKER COMPOUNDS IN
ARGENTINEAN ZUCCAGNIA PUNCTATAAND RELATED
PROPOLIS

E. Solorzanb? C. Bortolint', S. Bogiallt, P. Pastore

Dipartimento di Scienze Chimiche, Universita di 8eal Via Marzolo, 1 —
35131 Padova

“Permanent address: INQUINOA (Instituto de QuimieaNoroeste Argentino-
CONICET) presso Instituto de Quimica Fisica, Facultad deq®@iimica,
Quimica y Farmacia, Universidad Nacional de Tucunfen Lorenzo 456 —
T4000CAN, S. M. de Tucuman, Argentina

12.40-13.00 ALI-7 PEDOT MODIFIED ELECTRODES FOR THE
DETERMINATION OF COLOUR INDEX AND POLYPHENOL
CONTENT IN WINES

L. Pigani, C. Rioli, R. Seebet, Zanardi, B. Zanfrognini
Dipartimento di Scienze Chimiche e Geologiche, @rsita degli Studi di
Modena e Reggio Emilia, via G. Campi 103, 41125 bfad

Sessione Parallel&ensori e Biosensori 2 (SENSO2)
Aula 1A (ed. H3)
(PresiedeRenato Seeber

10.00-10.30 KN8 ELECTROCATALYTIC COATINGS IN
AMPEROMETRIC SENSING: ADVANTAGES AND
CRITICISMS

C. Zanardi, L. Pigani, F. Terzi, B. Zanfrognini, Reeber
Dipartimento di Scienze Chimiche e Geologiche, @rsita di Modena e Reggio
Emilia, via G. Campi 103, 41125 Modena

10.30-10.50 SENSC-3 LABEL AND LABEL-FREE ELECTROCHEMICAL
BIOSENSING PLATFORMS FOR microRNA DETECTION
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10.50-11.10

11.10-11.40
11.40-12.00

12.00-12.20

12.20-12.40

12.40-13.00

D. Voccia, F. Bettazzi, |. Palchetti
Dipartimento di Chimica "Ugo Schiff", Universita gle studi di Firenze, Via
della Lastruccia 3 - 50019, Sesto Fiorentino

SENSC-4 BIOSENSORS FOR PESTICIDES DETECTION: AN
INNOVATIVE ELECTROCHEMICAL DNA-BASED SENSOR
FOR ACETAMIPRID

R. Rapini, G. Marrazza
Dipartimento di Chimica “Ugo Schiff’, Universita di studi di Firenze, via
della Lastruccia, 3 — 50019 Sesto Fiorentino (FI)

Coffee break

SENSC-5 ULTRASENSITIVE DETECTION OF MULTIPLE
GENETIC LEUKEMIA BIOMARKERS BY MEANS OF
SURFACE ENHANCED RAMAN SPECTROSCOPY

C. Morassd, S. Picciolint, D. Mehrt, R. Vann3, A Gualerzi, P.

Pellacarf, G. Marchesirfi F. Cicerf F. Gramatica

YL abion - Laboratory of Nanomedicine and Clinicabpiotonics, Fondazione
Don Carlo Gnocchi ONLUS, Via Capecelatro 66, 20048ino

’Plasmore s.r.l. Via Deledda 4, 21020 Ranco, ltaly

}|RCCS Ospedale San Raffaele, Via Olgettina 60, 20diano

SENSC-6 AFFINITY SENSOR FOR 2-FURFURAL BASED ON
SYNTHETIC RECOGNITION ELEMENTS AND
ELECTROCHEMICAL TRANSDUCTION AT SCREEN
PRINTED CELL

M. Pesaventh D. Merli*, A. Speltinf, G. Albertt, R. Biesuz, N.

Cennamb

Dipartimento di Chimica, Universita di Pavia, Viaramelli, 12 — 27100 Pavia
“Dipartimento di Ingegneria Industriale e InformaticSeconda Universita di
Napoli, Via Roma, 29 — 81031 Aversa

SENSC-7 PLATINUM NANOSPHERES AND
NANOFLOWERS MODIFIED ELECTRODES FOR DIRECT
ELECTRON TRANSFER OF LACCASE FROMIRAMETES
VERSICOLOR

G. Sanzb? |. Taurind, G. De Michelf, S. Carrara G. Faverd, F.

Mazzef

'Dipartimento di Chimica e Tecnologia del FarmacBagiienza” Universita di
Roma, Piazzale Aldo Moro, 5 — 00185 Roma

?_aboratory of Integrated Systems, Ecole Polyteamigédérale de Lausanne,
Station 14/EPFL, 1015 Lausanne Switzerland

SENSC-8 ALL-IN-PAPER ELECTROCHEMICAL SENSOR TO
DETECT PHOSPHATES

S. Cinti, D. Talarico, F. Arduini, G. Palleschi, Bloscone
Dipartimento di Scienze e Tecnologie Chimiche, @nsita di Roma "Tor
Vergata", Via della Ricerca Scientifica, 1 — 00 R3ma
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Sessione Parallel&mbiente e Green Chem. 2 (AMBG2)

Aula OB (ed. H3)

(PresiedeClaudio Minero)

10.10-10.30 AMBG-4 ICP-MS-BASED ISOTOPIC ANALYSIS OF
ENVIRONMENTAL SAMPLES COLLECTED FROM POLAR
REGIONS

M. Grotti*, A. Bazzand, F. Ardini, K. Latruwé, F. Vanhaecke
Dipartimento di Chimica e Chimica Industriale, Usisita di Genova, Via
Dodecaneso, 31 — 16146 Genova, Italy.

’Department of Analytical Chemistry, Ghent UniveysiKrijgslaan, 281-S12 —
9000 Ghent, Belgium.

10.30-10.50 AMBG-5 PASSIVE SAMPLING AND STIR BAR SORPTIVE
EXTRACTION: TWO INNOVATIVE APPROACHES FOR THE
DETERMINATION OF NONSTEROIDAL ANTI-
INFLAMMATORY DRUGS AND OTHER POLAR
CONTAMINANTS IN WATER

E. Magi, M. Di Carro, Shivani Tanwar, Francisco #uid
Dipartimento Chimica e Chimica Industriale, Univg&sdi Genova, via
Dodecaneso, 31 — 16147 Genova

10.50-11.10 AMBG-6 HINTS ON PAST SEA ICE CHANGES AND SOLAR
ACTIVITY FROM TALOS DOME SITE (EAST ANTARCTICA)
R. Traversi, S. Becagli, L. Caiazzo, D. Frosini, $kveri and R.

Udisti
Dipartimento di Chimica “U.Schiff”, Universita dedbtudi di Firenze, Via della
Lastruccia, 3, 1 -50019 Sesto F.no (Firenze).

11.10-11.40 Coffee break

11.40-12.00 AMBG-7 SOURCES, TRANSPORT PROCESSES AND
CLIMATIC IMPACT OF POLAR AEROSOL. A MULTI-YEAR
ITALIAN EXPERIENCE.

R. Udisti, on behalf of the Italian Aerosol Reséa@roup.
Dept. of Chemistry, Univ. of Florence, 50019 Sdstwo (Fl), Italy.

12.00-12.20 AMBG-8 PYROLYSIS  AND GASIFICATION OF
WOODSTOCKS: ANALYSIS OF ORGANIC COMPOUNDS

M. Cantamessa, M. Ginepro, J. Tafur Marinos, Va#rel
Dipartimento di Chimica, Universita di Torino, Vi Giuria, 7 - 10125 Torino

12.20-12.40 AMBG-9 SYSTEMIC INSECTICIDES FROM CORN COATED
SEEDS. A LC-HRMS STUDY ON METHIOCARB AND ITS
METABOLITES IN GUTTATION DROPS
A. Lentold, S. Bogiallt, V. Girolamf, A. Tappard

!Dipartimento di Scienze Chimiche, Universitd de§udi di Padova, via
Marzolo 1 - 35131 Padova

Dipartimento di Agronomia Animali Alimenti RisorsMaturali e Ambiente,
Universita degli Studi di Padova, Agripolis, vialdniversita 16 - 35020
Legnaro, Padova

12.40-13.00 AMBG-10 ANALYTICAL METHODS WITH MINIMAL
SAMPLE PRETREATMENT FOR THE CHARACTERISATION
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13.00-14.00

14.00-15.00

OF TRACE COMPOUNDS IN BIOCHAR
D. Fabbrt? M. Ghidott? M. Montalt?, J. ManZi, A. Hornung

ICIRI Energia e Ambiente, Universita di Bologna, Gam di Ravenna, via
S.Alberto 163, 1-48123 Ravenna,;

’Dipartimento di Chimica G.Ciamician, Universita Bblogna, via Selmi 2,
Bologna;

®Fraunhofer Institute for Environmental, Safety, afithergy Technology
UMSICHT, Institute Branch Sulzbach-Rosenberg (Gawyha

Pranzo (edificio I)

SESSIONEPOSTER P3: P107-P161 (AMBG-BIO-
TOSS)

Sessione Parallel&ioanalitica e Omics1(BIO1)
Aula Magna (ed. H3)
(PresiedeMara Mirasoli)

15.00-15.30

15.30-15.50

15.50-16.10

16.10-16.30

KN9 CHALLENGES IN FOOD PROTEOMICS FOR THE
SELECTION OF LOW TOXICITY WHEAT GENOTYPES
TOWARDS CELIAC DISEASE PATIENTS

R. Pilolli, L. Monaci
Istituto di Scienze delle Produzioni Alimentari,P&-CNR, via G. Amendola
122/0, 70126, Bari

BIO-1 RATIONAL DESIGN OF pH-CONTROLLED DNA
STRAND DISPLACEMENT

A. Amodic*?, A. Porchett3 A. Idili%, M. Castronovg F. Riccf
School of Nanotechnology, Department of Physicsiversity of Trieste, Via
Valerio 2 - 34127 Trieste

Dipartimento di Scienze e Tecnologie Chimiche, @nsity of Rome, Tor
Vergata, Via della Ricerca Scientifica, 1 - 00138

BIO-2 POST-TRANSLATIONAL MODIFICATIONS:
DEVELOPMENT OF NEW MATERIALS FOR THE
ENRICHMENT OF PHOSPHOPEPTIDES

S. Piovesana, A.L. Capriotti, F. Ferraris, R. Samppe Lagana
Dipartimento di Chimica, Universita di Roma “La $apza”, Piazzale A. Moro,
5-00185 Roma

BIO-3 A FLUORESCENT IMMUNOCHROMATOGRAPHIC
STRIP TEST USING QUANTUM DOTS FOR FUMONISINS
DETECTION

F. Di_Nardd, L. Anfosst, C. Giovannolt, C. Passitj I. Y.

Goryachevj E. S. Speranskayand C. Baggiani

'Department of Chemistry, University of Turin, Viauia, 5 — 10125 Turin
“Department of Chemistry, Saratov State Universigtrakhanskaya, 83 —
410012 Saratov (Russia)
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Sessione Parallel&ensori e Biosensori3 (SENSO3)
Aula 1A (ed. H3)
(Presiede Giovanna Marrazza

15.00-15.30

15.30-15.50

15.50-16.10

16.10-16.30

KN10 NATURE-INSPIRED DNA-BASED SENSORS
A. Porchetta, A. Idili, A. Amodio, S. Ranallo, EeDGrosso, G.

Palleschi, F. Ricci
Dipartimento di Scienze e Tecnologie Chimiche, @nmsta di Roma, Tor
Vergata, 00133 Roma

SENSC-9 DEVELOPMENT AND COMPARISON OF ELIME
ASSAY AND REAL-TIME PCR FOR DETECTING OF
SALMONELLA IN IRRIGATION WATERS

L. Fabiant, G. Volpé, E. Delibatd, E. Pucd, S. Piermariri F.

Capuand, G. PallescHi

!Dipartimento di Scienze e Tecnologie Chimiche, @nsita degli Studi di
Roma Tor Vergata, via della Ricerca Scientifica 1-mal
laura.fabiani@uniroma2.it

Dipartimento di Sanita Pubblica Veterinaria e Séaza Alimentare, Istituto
Superiore di Sanita, viale Regina Elena 299, Roma

®Dipartimento Ispezione Alimenti, Istituto Zoopraifitico Sperimentale del
Mezzogiorno, via della Salute 2, Portici (NA)

SENSC-10 DESIGN, FABRICATION AND
CHARACTERIZATION OF ULTRA-SENSITIVE FLOW-
THROUGH OPTOFLUIDIC

MICRORESONATOR FOR (BIO)SENSING APPLICATIONS

E. Mazzottd A. Turcd, C. Malitestd, L.M. Strambinf, S.
Marian?, G. Barillard, S. Berneschij A. Giannetti, G.N. Contf,

F. Baldin?, G. Test§, R. Berninf, L. Tedesch, C. Domenici
Dipartimento di Scienze e Tecnologie Biologiche mbientali (Di.S.Te.B.A.),
Universita del Salento, Lecce

Dipartimento di Ingegneria dell'lnformazione, Unis#a di Pisa, Pisa
3stituto di Fisica Applicata “Nello Carrara”, CNBesto Fiorentino, Firenze
“|stituto per il Rilevamento Elettromagnetico delibiente, CNR, Napoli
®Istituto di Fisiologia Clinica, CNR, Pisa

SENSC-11 PEPTIDE BASED SENSING SYSTEMS FOR THE
SELECTIVE DETECTION OF CHLOROGENIC ACID
DERIVATIVES

D. Compagnone D. Capoferri, M. Mascint, F. Della Pell& M.

Sergt, M. Del Carld, C. Forzatd, F. Bertf

YFaculty of Bioscience and Technology for Food, Aglture and Environment,
University of Teramo, Via Lerici 1, 64023, Teranhialy

’Department of Chemical and Pharmaceutical Scieridaisersity of Trieste,
via Giorgieri 1 - 34127 TRIESTE
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Sessione Paralleld:ossicologia e salute Uman@oss)
Aula OB (ed. H3)
(PresiedeCarlo Doss)

15.00-15.30

15.30-15.50

15.50-16.10

16.10-16.30

16.30-17.00

KN11 CHELATION THERAPY IN METAL INTOXICATION

G. Crisponi, V.M. Nurchi
Dipartimento di Scienze Chimiche e Geologiche, BErsita di Cagliari,
Cittadella Universitaria, 09042 Monserrato-Cagliari

TOSE-1 LABEL-FREE SURFACE-ENHANCED RAMAN
SPECTROSCOPY OF BIOFLUIDS: DIAGNOSTIC
APPLICATIONS IN ONCOLOGY

A. Bonifacio and V. Sergo
Dip. di Ingegneria ed Architettura, Universita di€ste, P.le Europa, 1 — 34127
Trieste

TOSSE-2 THALLIUM CONCENTRATION LEVELS IN HAIR,
URINE AND SALIVA IN A CONTAMINATED POPULATION
IN THE NORTHWEST OF ITALY

E. Bramantfi, M. Onor,, B. Campanelfs?, A. D'Ulivo?, S. Biagt,

G. Rossi, O. Curzid, R. Giannecchifj M. D'Orazid", R. Petrinf
'C.N.R Institute of Chemistry of Organometallic Cavnpds, UOS of Pisa, via
Moruzzi 1, 56124 Pisa, Italy

University of Pisa, Department of Chemistry andusitial Chemistry, via
Moruzzi 3, 56124 Pisa, Italy

3C.N.R Istittuto di Fisiologia Clinica, via Moruzi 56124 Pisa, Italy
“University of Pisa, Department of Earth Sciencda, $. Maria, 56127 Pisa,
Italy

TOSS-3 THE MONITORING OF OCCUPATIONAL
EXPOSURE TO ACTIVE PHARMACEUTICAL
INGREDIENTS: DETERMINATION OF CHEMICAL
TRACERS ON MEMBRANE FILTERS BY NIR/PLS METHOD

J. Finamore, F. Marini, R. Bucci, M.A Fabiano, Saterazzi
Department of Chemistry, “Sapienza” University obria, p.le A.Moro 5 —
00185 ROMA

Trasferimento in centro Citta

Teatro Miela (Piazza Duca degli Abruzzi, 3)

17.00-17.30

Coffee break
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17.30-19.005essione Speciale
INCONTRO PUBBLICO “ANALITICA@EXP0O2015”
“Qualita e sicurezza alimentare: il SENSO della migra!”
Intervengono:
Paola Manini - Autorita europea per la sicurezza alimentareS{gF
Luciano Navarini - lllycaffe SPA
Claudio Mucchino - Universita degli Studi di Parma
Federico Berti - Universita degli Studi di Trieste
ModeratoreCristina Serra

Alle 20.30Cena di Gala
Hotel Savoia Excelsior Palace - Riva del Mandraochi
(Durante la seratapremiazione dei migliori posterdel congresso)
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Giovedi 17 Settembre 2015

Sessione Plenaria
Aula Magna (ed. H3)

Conferenza Plenari@resiede Giuseppe Palleschi

9.00-9.45

PL4 MEDIATED DNA SENSORS BASED ON
SUPRAMOLECULAR  AND ELECTROPOLYMERIZED
CARRIERS
G. Evtugyn

Department of Analytical Chemistry of Chemistry tihnge named after
A.M.Butlerov, Kazan Federal University, 18 Kremlkaga street, 420008,
Kazan, Russian Federation

Sessione Parallel@ioanalitica e Omics2 (B10O2)
Aula Magna (ed. H3)
(Presiede:Aldo Rodg

10.00-10.20

10.20-10.40

10.40-11.00

BIO-4 THERMOCHEMILUMINESCENT REAGENTLESS
ULTRASENSITIVE IMMUNOSENSOR USING
ORGANICALLY MODIFIED SILICA NANOPARTICLES

DOPED WITH NEW 1,2-DIOXETANE ANALOGUES AS
LABELS IN A MINIATURIZED FORMAT

M. Di Fuscd? A. Quintavall4 M. Lombardd, M. Guardiglf, M.

Mirasoli*? L. A. Andronicd, C. Trombinf, A. Rod&

ICIRI-MAM, Alma Mater Studiorum, University of Bolog, Viale
Risorgimento 2 — 40136 Bologna

“Department of Chemistry “G. Ciamician”, Aima Mat&tudiorum, University
of Bologna, Via Francesco Selmi 2 — 40126 Bologna

BIO-5 ICP-MS DETERMINATION OF THE METALLOME OF
HUMAN PLACENTA IN GESTATIONAL DIABETES
MELLITUS

M. Roversd? C. Berté, V. Di Marcd, D. Badoccd, P. Pastore S.

Visentir®

Dipartimento di Scienze Chimiche, Universita di &al via Marzolo 1 —
35131 Padova

“Dipartimento di Medicina, Universita di Padova, \&iustiniani 2 — 35128
Padova

®Dipartimento di Salute della Donna e del Bambinajvrsita di Padova, via
Giustiniani 2 — 35128 Padova

BIO-6 LARGE AND FAST QUANTITATION OF PROTEINS
WITH SWATH-MS IN A KNOCKDOWN CELL LINE
M. Manfredi?, S. Martinottf, S. Biffo®, E. Mazzucc F. Gosetf,

E. Ranzatg E. Marengb

Ysalit srl, via Bovio 6, 28100, Novara — Politeanmidi Torino, viale T. Michel 5,
15121, Alessandria, Italy.
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11.00-11.30
11.30-11.50

11.50-12.10

12.10-12.30

12.30-12.50

“Universita del Piemonte Orientale, Dipartimento $fiienze e Innovazione
Tecnologica, viale T. Michel 11, 15121 Alessanditialy.

INGM Istituto Nazionale Genetica Molecolare, Paitige ROMEO
INVERNIZZI ed ENRICA PESSINA - IRCCS Ospedale Maggi Policlinico,
Via Francesco Sforza 35, 20122 Milano, Italy

Coffee break

BIO-7 NEEDLE TRAP MICRO-EXTRACTION: A NEW
STRATEGY FOR THE COLLECTION AND PRE-
CONCENTRATION OF BREATH SAMPLES

F. Di Francesch T. Lomonacd, S. Ghimenti, D. Biagini', F.G.

Bellagambt, M. Onof, R. Fuocd

'Dipartimento di Chimica e Chimica Industriale, Uaisita di Pisa, Via G.
Moruzzi, 13 — 56124 Pisa

?Istituto di Chimica dei Composti Organometallicipiiglio Nazionale delle
Ricerche, Via G. Moruzzi, 1 — 56124 Pisa

BIO-8 FUNCTIONALIZED TiO, NANOPARTICLES AS
ENZYME-LIKE LABELS FOR IMMUNOASSAY

M. Sarrd, L. Anfossi, C. Baggiani, P. Calza M. Cerrutf, C.
Giovannolf

Dipartimento di Chimica, Universita di Torino, VR Giuria, 7, 10125 Torino,
Italia

2 Materials Engineering, McGill University, 3610 Ueisity St., Montreal, QC
H3A 0C5, Canada

BIO-9 DYNAMICS OF SILVER NANOPARTICLES IN
HUMAN SKIN IN VIVO STUDIED BY SYNCHROTRON
RADIATION AND ICP-MS

M. Romart? C. Rigd, H. Castillo-Michet, I. Munivrand, V.
Vindigni*, W.R.L. Cairné

'Dipartimento di Scienze Ambientali, Informatica eatitica, Universita Ca’
Foscari Venezia, Dorsoduro 2137 - 30123 Venezia

?stituto per la Dinamica dei Processi AmbientadPIA-CNR), Dorsoduro 2137
- 30123 Venezia

3European Synchrotron Radiation Facility (ESRF), &fknue des Martyrs -
38000 Grenoble

“Centro Ustioni, Divisione di Chirurgia Plastica, p@slale Universitario di
Padova, Via Giustiniani 2 - 35128 Padova

BIO-10 ULTRASENSITIVE LATERALFLOW IMMUNO-
ASSAY WITH CHEMILUMINESCENT DETECTION: NEW
MINIATURIZED AND SMARTPHONE-BASED DEVICE

M. Zanghert, L. Cevenint, M. Mirasoli, L. Anfossf, F. Di

Nardd, C. Baggiarfi, P. Simonri, A. Rodd

Dipartimento di Chimica“G.Ciamician”, Universitd dBologna, Via Selmi2-
40126 Bologna

“Dipartimento di Chimica,Universita di Torino,Via@ia 5 — 10125 Torino
*Dipartimento di Medicina e Chirurgia, UniversitaBiblogna, Via Massarenti 9
— 40138 Bologna
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Sessione Parallel&mbiente3 (AMBG3)
Aula 1A (ed. H3)
(PresiedePaolo Pastorg

10.00-10.20

10.20-10.40

10.40-11.00

11.00-11.30
11.30-11.50

11.50-12.10

AMBG-11 DISTRIBUTION OF Cd, Pb AND Cu BETWEEN
DISSOLVED FRACTION, INORGANIC PARTICULATE AND
PHYTOPLANKTON IN TERRA NOVA BAY (ROSS SEA,
ANTARCTICA) DURING AUSTRAL SUMMER 2011-12

C. Truzzi, S. llluminati, A. Annibaldi, T. Romagmpl M.

Antonucci, G. Libani, G. Scarponi, C. Totti
Department of Life and Environmental Sciences, ¥©rsita Politecnica delle
Marche, via Brecce Bianche 60131 Ancona

AMBG -12 SURFACE CHEMICAL CHARACTERISATION OF
ATMOSPHERIC PARTICLES OF DIFFERENT SIZE USING
XPS.

M.R. Guascitd? D. Cesaf, D. Chirizzf, D. Continf

Dipartimento di Scienze e Tecnologie Biologiche mbAentali, Universita del
Salento, 73100 Lecce, Italy.

?|stituto di Scienze dell’Atmosfera e del Clima, ISACNR, 73100 Lecce, Italy.
®Dipartimento di Beni Culturali, Universita del Safe, 73100 Lecce, Italy.

AMBG-13 INDIVIDUAL PARTICLE SEM-EDX ANALYSIS:
AN INTERESTING ANALYTICAL TOOL FOR PARTICULATE
MATTER CHARACTERIZATION

A. Gengd, M. Siciliand, T. Siciliand, C. Malitesta, D. Aiello®,
C. Tortorelld

!Dipartimento di Scienze e Tecnologie Biologiche mbAentali, Universita del
Salento, Lecce, 73100, Italy

“Dipartimento di Beni Culturali, Universita del Sale, Universita del Salento,
Lecce, 73100, Italy

3Enel Ingegneria e Ricerca — Ricerca e Innovaziohéoranea S.na Brindisi
Casalabate - Localita Cerano - Tuturano (BR), ltaly

Coffee break

AMBG-14 PARTICULATE MATTER AND DECAY OF
MATERIALS: DEVELOPMENT OF A METHOD FOR
SEM/EDS ANALYSIS OF ATMOSPHERIC DEPOSITION
SAMPLED THROUGH “DEPOSITION BOX”

L. Nobili', E. Bernardi I. Vassurd S. Raffd, M. Casafi, L.

Ferrerd, G. Sangiordi G. Perrong E. Bolzacchirfi

!Dipartimento di Chimica Industriale “Toso Montariatiniversita di Bologna,
Viale del Risorgimento, 4 — 40136 Bologna

Dipartimento di Scienze del’Ambiente e del Temitoe di Scienze della Terra,
Universita degli Studi di Milano Bicocca, PiazzalldeScienza, 1 — 20126
Milano

AMBG-15 COMPETITIVE ADSORPTION OF ORGANIC
POLLUTANTS AND LIGNIN DERIVATIVES PHENOLIC
COMPOUNDS ON HYDROPHOBIC ZEOLITES

E. Sartf, L. Pastt, A. Martuccf, R. Bagatif, A. Cavazzini
!Department of Chemistry and Pharmaceutical Scierldriversity of Ferrara,
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via Fossato di Mortara 17, Ferrara

’Department of Physics and Earth Sciences, Uniyeo$iFerrara, via Saragat 1,
Ferrara

®Research Center for Non-Conventional Energy, IstittEni Donegani,
Environmental Technologies, Via Maritano 26, Sam&to Milanese (MI)

12.10-12.30 AMBG-16 THE IMPACT OF SHIP TRAFFIC AND HARBOUR
ACTIVITIES ON AIR QUALITY: THE CASE OF VENICE

E. Gregori$?, E. Barbard? A. Gambard? D. Contin?
!Dipartimento di Scienze Ambientali Informatica eatBttica, Universita Ca'
Foscari di Venezia, Dorsoduro, 2137 — 30123 Venezia

?|stituto per la Dinamica dei Processi AmbientalpnSiglio Nazionale delle
Ricerche (IDPA-CNR), Dorsoduro, 2137 — 30123 Veaezi

3stituto di Scienze dellAtmosfera e del Clima (ISA£NR) UOS di Lecce,
Strada provinciale Lecce-Monteroni, km 1200 — 73[L86ce

12.30-12.50 AMBG-17A FAST ROUTE TO THE DECONTAMINATION OF
MICROWAVE VESSEL FROM CHLORINE SPECIES

D. Monticelli', C. Dossj, S. Recchia

!Dipartimento di Scienza e Alta Tecnologia, Universiegli Studi dell'Insubria,
via Valleggio 11 — 22100 Como

“Dipartimento di Scienze Teoriche e Applicate, Undid degli Studi
dell'Insubria, via Dunant 3 — 21100 Varese

Aula Magna (ed. H3)
12.50-13.00 Chiusura del Congresso

13.00-14.00 Pranzo (edificio I)
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Sessione Poster 1 (Lunedi 14 Settembre 14.00-15.00)

PO1 USE OF LYSO-PHOSPHOLIPIDS AS MARKERS OF THERMAL
TREATMENTS EFFECTED ON COMMERCIAL MUSSELS: A LC-E84S
STUDY

L. Facchint, 1. Losita"? F. Palmisant’, T.R.l. Cataldi?
'Dipartimento di ChimicaCentro di Ricerca Interdipartimentale S.M.A.R.T nitersita degli
Studi di Bari Aldo Moro, Via E. Orabona 4, 70126rBa

P02 MULTIVARIATE CLASS MODELING TECHNIQUES APPLIED TO
MULTIELEMENT ANALYSIS FOR THE AUTHENTICATION OF MEAT
PRODUCTS OF “SUINO NERO DI CALABRIA”

A. Naccarato, R. Elliani, E. Furia, G. Sindona,TAagarelli

Dipartimento di Chimica e Tecnologie Chimiche, Usmsita della Calabria, Via Pietro Bucci,
Cubo 12/C — 87036 Arcavacata di Rende (CS)

P03 NMR STUDY OF THE MICROWAVE-ASSISTED EXTRACTS OF
AZADIRACHTA INDICA_LEAVES

S. Carradofi A.P. Sobolef;, F. De Cosnii D. Secdl, A. Mollica’, M. Locatellt,

L. Mannin&*®

'University “G. d’Annunzio” Chieti-Pescara; Departmef Pharmacy; via dei Vestini 31, 66100
Chieti; Italy.

Institute of Chemical Methodologies, Magnetic Reswe Laboratory “Annalaura Segre”,
National Research Council, Monterotondo, Romeyltal

*Department of Drug Chemistry and Technologies, &ma University of Rome, Rome, Italy.

P04 ASPHODELINE ROOTS AS A NEW SOURCE OF NATURAL
COMPOUNDS: EVALUATION OF  ANTIOXIDANTS, ENZYME
INHIBITORS, AND CHEMICAL COMPOSITION.

G. Zengir, M. Locatellf, L. Malatest3, R. Ceylah, A. AktumseR

!Selcuk University, Science Faculty, Department imidy, Konya-Turkey

University “G. d’Annunzio” Chieti-Pescara; Deparmief Pharmacy; via dei Vestini 31, 66100
Chieti; Italy.

PO5 TARTARY BUCKWHEAT AS A SOURCE OF NUTRACEUTICALS:
POLYPHENOL DETERMINATION BY PRESSURIZED  LIQUID
EXCTRACTION AND ULTRA HIGH PRESSURE LIQUID
CHROMATOGRAPHY-TANDEM MASS SPECTROMETRY

R. Gatti*, N. Ceriani, R. Caprioli
ENEA C.R. Casaccia, Technical Unit for Sustainablevelopment and Innovation of Agro-
Industrial System, Via Anguillarese, 301 - 0012310

P06 A NEW METHOD BASED ON A CORE-SHELL COLUMN FOR THE
DETECTION OF SULPHONAMIDES IN MILK BY A CONVENTIONA
HPLC-DAD SYSTEM

M. Muscarelld, A. Armentand, S. Summy D. Nardielld, C. Palermg D.

Centonzé

Ystituto Zooprofilattico della Puglia e della Basiita, via Manfredonia 20, 71121, Foggia
“Dipartimento di Scienze Agrarie, degli Alimenti elldAmbiente and CSRA- Centro Servizi di
Ricerca Applicata, Universita degli Studi di Foggia Napoli, 25, 71122, Foggia
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PO7 VALIDATION OF AN HPLC/FLD METHOD FOR AFLATOXIN B
DETECTION IN ANIMAL FEEDSTUFFS

S. Lo Magro, A.Armentano, S. Summa, P. D’Antini,NWiscarella
Istituto Zooprofilattico Sperimentale di Puglia adflicata- Via Manfredonia, 20-71121 Foggia

PO8 FAST AND RELIABLE DETERMINATION OF PHTHALATES IN
COFFEE

M.V. Russd, P. Avind, G. Cinellt

Dipartimento Agricoltura, Ambiente e Alimenti, Uritsita del Molise, via De Sanctis — 86100
Campobasso

“Dipartimento Innovazioni Tecnologiche, INAIL Arezlth Ricerca, via IV Novembre 144 —
00187 Roma

P09 MICROARRAY ASSAY AS A SCREENING METHOD FOR THE
DETERMINATION OF PROCESSED ANIMAL PROTEINS IN FEED

L. Ambrosio, V. Brunetto, G. Molinari, A.F. Savino

Ministero Politiche Agricole Alimentari e ForestaliDipartimento dell'lspettorato Centrale della
Tutela della Qualita e Repressione Frodi dei pribdgiroalimentari - Laboratorio di Salerno, Via
Iro, 11 — 84135 Salerno

P10 DETERMINATION OF YLOID IN SOIL » OLIVE OIL FOOD CHAIN
(OLEA EUROPEA BY ICP-MS TECHNIQUE: A GEOGRAPHICAL
CHARACTERIZATION OF FOOD PRODUCTS? A CASE STUDYIIjI

L. Tutone, _F. Saiano
Dipartimento di Scienze Agrarie e Forestali, Unsigr di Palermo, Viale delle Scienze ed.4, —
90123 Palermo

P11 LACTOFERRIN CONTENT AND TOTAL ANTIOXIDANT CAPACITY
DETERMINATION IN FOOD INTEGRATORS, ANIMAL MILKS AND
POWDERED MILK.

M. Tomassetti, E. Martini, R. Angeloni, L. CampdaglG. Merola
Dipartimento di Chimica, “Sapienza” Universita doma, piazzale Aldo Moro 5, 00185 Roma,
Italia.

P12 A NEW GC-FID METHOD FOR THE DETERMINATION OF MAIN
SACCHARIDES IN MILK AND ITS APPLICATION TO VERIFY HE
“‘LACTOSE FREE” CONDITION IN DIFFERENT DAIRY FOODSTBFS

I. Idda, N. Spano, M.I. Pilo, G. Sanna
Dipartimento di Chimica e Farmacia, Universita dsSari, Via Vienna, 2 — 07100 Sassari

P13 PRELIMINARY RP-HPLC APPROACHES TO THE
CHARACTERIZATION OF NUTRACEUTICAL COMPONENTS INSTEVIA
REBAUDIANA BERTORS LEAVES

N. Spano, M. Ciulu, M.I. Pilo, G. Sanna

Dipartimento di Chimica e Farmacia, Universita dsSari, Via Vienna, 2 — 07100 Sassari

P14 VALIDATION OF A CONFIRMATORY METHOD FOR THE
DETERMINATION OF QUINOLONES IN EGGS BY LIQUID
CHROMATOGRAPHY-TANDEM MASS SPECTROMETRY
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L. Annunziatd, P. Viscianb, A. Stramenga M. Colagrande G. Campana G.

Scortichin, D. Compagnorfe

Ystituto Zooprofilattico Sperimentale dell’Abruzzodel Molise G. Caporale, Via Campo Boario,
64100 Teramo

Facolta di Bioscienze e Tecnologie Agroalimentadmbientali, Universita di Teramo, Via C.
Lerici, 1 — 64023 Mosciano S.A. (TE)

P15 FTIR COUPLED WITH PLS-DA AGAINST FRAUDS: THE CASE ©
HEAVY-SALTED DESALTED AND LIGHT-SALTED COD FILLETS

M. De Rubeis, D. Pizzoni, D. Compagnone, M. Chiain Serio, A. Paparella
Facolta di Bioscienze e Tecnologie Agro-Alimenwambientali, Universita di Teramo, Via C.R.
Lerici, 1 — 64023 Mosciano S.A (TE).

P16 DETECTION OF COFFE POWDER ORIGIN BY ELECTRONMNODSE
AND GC-MS ANALYSIS

D. Compagnone D. Mutarutwd, D. Pizzont, P. Pittid, L.Bucct, L. Navarinf.
'Facolta di Bioscienze e Tecnologie Agro-AlimentariAmbientali, Universita di Teramo, Via
C.R. Lerici, 1 — 64023 Mosciano S.A (TE).

?llycaffé spa, Via Flavia 110 — 34137 Trieste.

P17 INORGANIC COMPOSITION AND RAMAN SPECTROSCOPY AS N¥
METHODS FOR THE IDENTIFICATION OF ANIMAL MEALS RESDUED
IN FEED.

A. Giacomind, L.M. Mercurid, M. Malandring, O. Abollind, L. Mandrilé€,

A.M. Rosst, D. Marchié.

'Dipartimento di Scienza e Tecnologia del Farmacoivétsita di Torino, Via Giuria 9, 10125
Torino

“Dipartimento di Chimica, Universita di Torino, V@iuria 7, 10125 Torino

®Divisione di Termodinamica, Istituto Nazionale dic&ca Metrologica, Strada delle Cacce 91,
10135 Torino

“Istituto Zooprofilattico sperimentale del Piemontéguria e della Valle d’Aosta, Via Bologna
148, 10154 Torino

P18 DETERMINATION OF OLIVE OIL ACIDITY: A NOVEL
ELECTROANALYTICAL APPROACH

M.A. Baldd', P. Oliverf, R. Simonetf, S. Daniel&

Dipartimento di Scienze Molecolari e Nanosistemiiugrsitd Ca’ Foscari Venezia, Dorsoduro
2137, Calle Larga Santa Marta — 30123 Venezia

ZDipartimento di Farmacia, Universita di Genova, Biagata Salerno, 13 — 16147 Genova

P19 A NOVEL ANALYTICAL STRATEGY FOR THE ASSESSMENT OF
TRACE HEAVY METAL CONTAMINATION IN OLIVE OILS
M.A. Baldd', M. Ongard, A.M. Stortinit, G. Cozzf, M. Roma#, L.M. Morettd',

S. Danielé, P. Ugd
IDSMN, Universita Ca’ Foscari Venezia;
2IDPA-CNR, Venezia S. Marta 2137 — 30123 Venezia

P20 SPME-GC-gMS AND SPME-GCxGC-TFM-TOFMS
CHARACTERIZATION OF VOLATILE COMPOUNDS OF AUTOCTONOS
WHITE WINES FROM THE COLLIO AREA

37



A. Tolloi*, S.C. Briguglid, E. Muzid, L. Calaméi, F. Villanell?, E. Sebastiahi G. Adamt, P.
Barbieri*

Dipartimento di Scienze Chimiche e Farmaceuticheiyérsita degli Studi di Trieste, Via Licio
Giorgieri, 1 — 34127 Trieste

Dipartimento di Scienze Produzioni Agroalimentarilel’Ambiente, Universita degli Studi di
Firenze, Piazzale delle Cascine, 28 - 50144 Firenze

3SRA Instruments S.p.A., Via alla Castellana, 3 80Cernusco sul Naviglio (MI)

“ARCo SolutionS srl, spin off del Dipartimento dii&we Chimiche e Farmaceutiche, Universita
di Trieste, Piazzale Europa, 1 — 34127 Trieste

P21 SIMULTANEOUS DETERMINATION OF VITAMINS AND
CAROTENES BY ON-LINE COLUMN FOCUSING FOLLOWED BY KQUID
CHROMATOGRAPHY AND UV DETECTION

D. Nardielld, C. Palerm§ M. Muscarell3, M. Quintd, D. Li°, D. Centonzé
Dipartimento di Scienze Agrarie, degli Alimenti elAmbiente and CSRA- Centro Servizi di
Ricerca Applicata, Universita degli Studi di Foggiéa Napoli, 25 - 71100 Foggia

?|stituto Zooprofilattico Sperimentale della Pugdialella Basilicata, Via Manfredonia, 20 - 71100
Foggia

3K3)? Laboratory of Natural Resource of the Changhblmuntain and Functional Molecular
(Yanbian University), Ministry of Education, Parlo&d 977, Yanji City, Jilin Province, China

P22 AEROSOL PARTICULATE MATTER STUDY FOR THE
CONSERVATION OF URBAN MONUMENTAL HERITAGE: THE CASE&
OF FLORENCE AND MILAN

P. Fermd, A. Bonazz4 D. Gulottd, L. Corbelld, L. Toniold®

'Universita degli Studi di Milano, Dipartimento dhinica, Via Golgi 19 -20133 Milano
2|ISAC-CNR, Istituto di Scienze dell’Atmosfera e @lma, Via Gobetti 101 — 40129 Bologna
®politecnico di Milano, Dipartimento di Chimica, Maiali e Ingegneria Chimica, Via Mancinelli
7 — 20131 Milano

P23 A MULTITECHNIQUE APPROACH ON ANTONINIAN COINS FROM
EGNATIA (SOUTHERN ITALY)

L.C. Giannossa R. Gaudiusg G. Giannellt, A. De Giacomd? R. Laviang, A.
Mangoné*

Dipartimento di Chimica, Universita degli Studi BAtdo Moro, Via Orabona 4 — 70126 Bari
“CNR-Nanotec Bari, Via Amendola 122/D — 70126 Bari

*Dipartimento di Scienze della Terra e Geoambientidiversita degli Studi Bari Aldo Moro, Via
Orabona 4 — 70126 Bari

“Centro Interdipartimentale, Laboratorio di Ricerpar la Diagnostica dei Beni Culturali,
Universita degli Studi Bari Aldo Moro, Via OrabodAa- 70126 Bari

P24 PYROLYSIS-GC-MS OF MODERN INKS: THE FELT-TIP PENSSED
BY LINA BO BARDI

G. Germinarid, I.D. van der Weff A. Mirabile?, P. Morettf, C. Miliani*® L.
Sabbatini®

Dipartimento di Chimica, Universita degli Studii#ri Aldo Morq via Orabona, 4- 70125 Bari
“Paper Conservator, 11 rue de Bellefond, 75009 Femasice

*Dipartimento di Chimica, Biologia e Biotecnologleniversita degli Studi di Perugia, via Elce di
Sotto, 8 - 06123 Perugia

“Istituto CNR-ISTM, via Elce di Sotto, 8 - 06123 Bgia

®Centro di eccellenza SMAArt, Universita degli StuliiPerugia, via Elce di Sotto, 8 - 06123
Perugia

38



®Centro Interdipartimentale “Laboratorio di Ricerqgeer la Diagnostica dei Beni Culturali”,
Universita degli Studi di Badldo Morg Bari

P25 MULTIPLEXED CHEMILUMINESCENT LATERAL FLOW
IMMUNOSENSOR FOR THE SIMULTANEOUS DETECTION OF
OVALBUMIN AND COLLAGEN IN PAINT SAMPLES

M. Zanghert, G. Sciuttd, L. AnfossF, S. Prafi, M. Mirasoli', M. Guardiglt, F.
Di Nardd®, C. Baggiari, R. Mazzed, A. Rodd

Department of Chemistry “Giacomo Ciamician”, Almatdr Studiorum - University of Bologna,
Via Selmi 2, 40126 Bologna, Italy

“Department of Chemistry, Microchemistry and Micrasg Art Diagnostic Laboratory (M2ADL),
University of Bologna - Ravenna Campus, Via Guaegim 42, 48100 Ravenna, Italy
3Department of Chemistry, University of Torino, \Ra Giuria,5, 10125 Torino, ltaly

P26 FURTHER STEPS TOWARDS THE CHARACTERIZATION OF THE
ANCIENT FOLIUM DYE

M. Acetd’, A. Arrais,, E. Cald, C. Cassing M. Clericuzid, F. Marsang A.
Agostind, G. Fenogli4, M. Gulmin?, A. Idoné, L. Menghin?, L. Leporin?, N.
Di Matted’, C. Portet

'Dipartimento di Scienze e Innovazione TecnologdS(T), Universita del Piemonte Orientale,
Viale T. Michel, 11 - 15121 Alessandria

“Dipartimento di Chimica, Universita di Torino, Vi Giuria, 7 - 10125 Torino

*Dipartimento di Farmacia, Universita "G. d'’Annurizidi Chieti-Pescara, Via dei Vestini, 31 -
66013 Chieti

“Montefiascone Conservation Project, MontefiascafE) (

P27 DISCLOSING THE TECHNOLOGIES OF THE QING DINASTY
PAINTERS IN CIVIL BUILDINGS: THE MURAL PAINTIGNS INTHE FIVE
NORTHERN PROVINCES’ ASSEMBLY HALL (ZIYANG, CHINA)

A. Lluveras-Tenorig |. Bonaduck F. Sabatirfi I. Degand,C. Blaensdoft E.
Pouyet, M. Cotté M. Linyar?, B. Chongbifl, H. Keji&®, M.P. Colombint’
Dipartimento di Chimica e Chimica Industriale, Weruzzi 13, 56124 Pisa, Italy.

*Technische Universitaet Muenchen, OettingenstréSs80538 Munich, Germany.

3European Synchrotron Radiation Facility, 6, ruesuiorowitz, F-38000 Grenoble, France
“LAMS (Laboratoire d’Archéologie Moléculaire et Stturale) UMR-8220, 3 rue Galilée 94200
Ivry-sur-Seine, France

®Shaanxi Provincial Research Institute for the Rregion of Cultural Heritage, Xi'an

®Qingdao Municipal Museum, 51 East Meiling Road, @b Qingdao, China

"ICVBC-CNR, via Madonna del Piano 10, 50019 Sestwdfitino - Italy

P28 BEEKEEPING IN IRON AGE NORTHERN ITALY, A MULTI
ANALYTICAL INVESTIGATION ON HONEYCOMB REMAINS FROM THE
FORCELLO ETRUSCAN SITE

F. Salid, L. Castellang I. Degand, G. Furlanetty R. Pinf, C. RavazZi
'Department of Earth and Environmental Science, ehsity of Milano Bicocca piazza della
Scienza 1- 20126 Milano, Italy

Insitute for the study of the ancient world — ISAWew York University 15 East 84th St.
NewYork, NY 10028, US

*Dipartimento di Chimica e Chimica Industriale, Wruzzi 13, 56124 Pisa, ltaly

“Laboratory of Palinology and Paleoecology CNR-IDpiazza della Scienza 1- 20126 Milano,
Italy

39



P29 NEW INSIGHT ON THE DEVELOPMENT OF AN ENHANCED
SENSITIVITY FITR APPROACH FOR THE ANALYSES OF COLOYNTS

S. Pratt, M. Milosevid, G. Sciuttd, I. Bonacint, S. Kazariah R. Mazzeb
Microchemistry and Microscopy Art Diagnostic Labtmg, University of Bologna, Via
Guaccimanni 42, 48121 Ravenna, Italy

’MeV Technologies LLGVestport CT 06880, USA,

*Department of Chemical Engineering, Imperial Cadlégndon, London, United Kingdom

P30DEVELOPMENT OF AN ELECTROCHEMICAL IMMUNOSENSOR FOR
THE IDENTIFICATION OF EGG TEMPERA

C. Gaetani, F. Bottari, P. Ugo, L.M. Moretto
Dipartimento di Scienze Molecolari e Nanosistemnivérsita Ca Foscari Venezia, Calle Larga
Santa Marta 2137 — 30123 Venezia

P31 A FIRST INSIGHT AGAINST THE FALSIFICATION OF CLASK
CARS: CHARACTERISATION OF STEEL FROM ALFA ROMEO MWEUM
VEHICLES

F. Trivellin®, R. Piazz&% W.R.L. Cairn$, R. Ganzerfj M. Dabald, S. Agazz
Dipartimento di Scienze Ambientali, Informatica &tftica, Universita Ca’ Foscari di Venezia,
Dorsoduro 2137, Calle Larga Santa Marta — 30123:=¥ian

%ICNR Istituto per la Dinamica dei Processi Ambidinfaorsoduro 2137, Calle Larga Santa Marta
— 30123 Venezia

*Dipartimento di Scienze Molecolari e Nanosistemijugrsita Ca’ Foscari di Venezia, Dorsoduro
2137, Calle Larga Santa Marta — 30123 Venezia

“Dipartimento di Ingegneria Industriale, UniversiiZdPadova, Via Marzolo 9 — 35131 Padova
*Museo storico Alfa Romeo, Viale Alfa Romeo — 200g@se (Ml)

P32 CHEMICAL ANALYSIS OF OPTICALLY DEGRADED DOCUMENTS
OF THE TRIESTE CADASTRAL SYSTEM (1893): A SURPRISENIRON
GALL INK PROTECTIVE ACTION

G. Adami, A. Gorassifi E. Prenesli M. Croserd E. Baracchiri A.

Giacomelld

Dipartimento di Scienze Chimiche e Farmaceuticheivélsita di Trieste, Via L. Giorgeri, 1 —
34127 Trieste (Italy).

“Dipartimento di Storia e tutela dei beni culturdliniversita di Udine Vicolo Florio 2/b, Udine

(Italy).
*Dipartimento di Chimica, Universita di Torino, ViRietro Giuria 5 — 10125, Torino (ltaly).

“Istituto Regionale per il Patrimonio Culturale daiiuli Venezia Giulia Villa Manin, Piazza
Manin, 10 - 33033 Passariano di Codroipo (UD)yjta

P33 MULTIVARIATE RESOLUTION OF CARBONACEOUS RAMAN
BROAD BANDS: A NOVEL APPROACH

R. Simonetfi?, M. Choéf, L. Duponchél

'Dipartimento di Farmacia, Universita degli Studi@&nova, Via Brigata Salerno, 13 — 16147
Genova, ltaly

“Laboratoire de Spectrochimie Infrarouge et Ramariyéfsité Lille 1 Sciences et Technologies
Bat. C5 — 59655 Villeneuve d’Ascq Cedex, France

P34 AUTHENTICATION OF BOLETUS EDULIAND ALLIED SPECIES BY
NEAR INFRARED SPECTROSCOPY AND CHEMOMETRICS
L. Bagnasch M. Zotti%, N. Sittd, P. Olivert

40



'Department of Pharmacy, University of Genoa, Via&ta Salerno, 13, 1-16147 Genoa, ltaly
“Department of Earth, Environment and Life Scienedsaboratory of Mycology, Corso Europa,
26, 1-16132 Genoa, Italy

3professional Consulting Mycologist, Loc. Farné, B20042 Lizzano in Belvedere, Italy

P35 ANCIENT STAMPS: REGUMMED OR NOT? A PATTERN
RECOGNITION-SPECTROSCOPIC STUDY

R. Simonetti®, P. Olivert, A. Henry, L. Duponchel, S. Lanter

'Dipartimento di Farmacia, Universita degli Studi@énova, Via Brigata Salerno, 13 — 16147
Genova, ltaly

Ecole Polytechnique Universitaire de Lille, AvenReul Langevin — 59655 Villeneuve d’Ascq
Cedex, France

3Laboratoire de Spectrochimie Infrarouge et Ramariyéfsité Lille 1 Sciences et Technologies
Bat. C5 — 59655 Villeneuve d’Ascq Ced&tance

P36 BEER FINGERPRINTING AND MULTIVARIATE DATA ANALYSIS
TOWARDS INFORMED TAILORED FOOD CONSUMPTION.

N. Cavallin?, M. Coccht, R. Brd, A. Biancolilloe®®, H. da Silva Frii$
'Dipartimento di Scienze Chimiche e Geologiche, @rsita di Modena e Reggio Emilia, Via
Campi 103 — 41125 Modena

“Department of Food Science, University of Copenhag®olighedsvej 30- DK-1958
Frederiksberg C.

*Nofima, Osloveien 1, 1430 As, Norge

P37 FROM HYPERSPECTRAL IMAGES TO SIGNALS: COMPARISONFO
DIFFERENT DATA REDUCTION METHODS FOR FAST EXPLORADN
AND CLASSIFICATION OF GREEN COFFEE SAMPLES

G. Foca, R. Calvini, A. Ulrici
Dipartimento di Scienze della Vita, Universita doiena e Reggio Emilia, Padiglione Besta, Via
Amendola, 2 — 42122 Reggio Emilia

P38 TRACEABILITY STUDY OF HAZELNUTS ALONG THE CHAIN OF
PRODUCTION OF HAZELNUT PASTE IN A CONFECTIONERY BYHE
DETERMINATION OF THE ELEMENTAL PROFILE BY ICP-MS AN
MULTIVARIATE STATISTICAL METHODS

E. Robotti, S. Vercelli, F. Quasso, R. Rocca, Erdvigo
Dipartimento di Scienze e Innovazione Tecnologidajversita del Piemonte Orientale, Viale
Michel 11 — 15121 Alessandria

P39 COUPLING OF NIR SPECTROSCOPY AND CHEMOMETRICS FOR
THE AUTHENTICATION OF DRIED FRUITS

S. De Luca, A. Furtivo, S. Bassi, R. Bucci, A.L. ¢fa A.D. Magri, F. Marini
Dipartimento di Chimica, Universita di Roma “La $aqza”, Piazzale Aldo Moro 5, 00185 —
Roma

P40 N3 AND BNN: TWO NEW SIMILARITY BASED CLASSIFICATION
METHODS IN COMPARISON WITH OTHER CLASSIFIERS

R. Todeschini, D. Ballabio, M. Cassotti, V. Consonn

Milano Chemometrics and QSAR Research Group

Department of Earth and Environmental Sciencesyé&inity of Milano-Bicocca
P.zza della Scienza, 1 — 20126 Milan (Italy)

41



P41 WEIGHTED REGULARIZED HASSE FOR CRITERIA WEIGHTING
AND INCOMPARABILITY REDUCTION

R. Todeschinj F. Grisoni, S. Nembri
Milano Chemometrics and QSAR Research Group, Usityeof Milano-Bicocca, Dept. of Earth
and Environmental Sciences, P.za della Scienz@12& Milano, Italy.

P42 IDENTIFICATION OF SULFORHODAMINE B PHOTO-DEGRADATON
PRODUCTS PRESENT IN NON-PERMANENT TATTOOS BY MICRIC-
QTOF MS/MS

B. Bolfi, F. Gosetti, E. Marengo
Dipartimento di Scienze e Innovazione Tecnologidaiversita delPiemonte Orientale, Viale T.
Michel, 11 — 15121 Alessandria

P43 MAJOR SOYASAPONINS IN TRADITIONAL CULTIVARS OF
FAGIOLI DI SARCONI BEANS INVESTIGATED BY LIQUID
CHROMATOGRAPHY AND HIGH-RESOLUTION TANDEM MASS
SPECTROMETRY

G. Biancd, A. Buchicchid, T.R.l. Cataldi*

!Dipartimento di Scienze?Scuola di Ingegneria, Universita degli Studi deBasilicata, Via
dell’Ateneo Lucano, 10; 85100 Potenza, ltafpipartimento di ChimicdCentro di Ricerca
Interdipartimentale S.M.A.R.T., Universita degliusi di Bari Aldo Moro®CNR, Istituto per i
Processi Chimico-Fisici, Sezione di Bari, Via E.waa 4, 70126 Bari

P44 THE ENTIRE SUITE OF CARDIOLIPINS IN A BACTERIAL EXRACT
EXAMINED BY REVERSED-PHASE LIQUID CHROMATOGRAPHY WIH
ELECTROSPRAY IONIZATION AND MULTISTAGE MASS
SPECTROMETRY

S. Granafdi I. Lositd"?, M. Trottd, F. Iltaliand, V. De Led, F. Palmisant’,

T.R.l. Cataldt?

Dipartimento di ChimicaZCentro di Ricerca Interdipartimentale S.M.A.R.Tnikersita degli
Studi di Bari Aldo Moro,>*CNR, lIstituto per i Processi Chimico-Fisici, Sezodi Bari, Via E.
Orabona 4, 70126 Bari

P45 SILICON AND METAL-SILICON NANOWIRE ARRAYS FOR LASR
DESORPTION IONIZATION MASS SPECTROMETRY APPLICATICSN
R.A. Piccd, B. Fazi, C.D. Calvanb M.J. Lo Fard, M.C. Sportellf, C.

D'Andred’, A. Irrerd, N. Cioffi!

'Dipartimento di Chimica, Universita degli Studiifri “Aldo Moro”, Via E. Orabona, 4 — 70126
Bari

2|IPCF-CNR, viale F. Stagno d’Alcontres 37, Faro Sige, 98158 Messina

3MATIS IMM CNR e Dipartimento di Fisicd/niversita degli Studi di Catania, Via Santa Sofia
64, 95123 Catania

P46 SIMULTANEOUS DETERMINATION OF HALOGENATED
CONTAMINANTS (PCBs AND PCNs) AND POLYCYCLIC AROMATC
HYDROCARBONS (PAHs) IN BIOTA INTEGRATED INTO A SINGE
METHOD

S. Pizzint, R. Piazz&", G. Cozz, C. Barbantk?
Ynstitute for the Dynamics of Environmental ProesssNational Research Council (CNR-IDPA),
Dorsoduro 2137, 30123 Venice, Italy

42



“Department of Environmental Sciences, Informating &tatistics, Ca’ Foscari University of
Venice, Dorsoduro 2137, 30123 Venice, Italy

P47 A NEW APPROACH TO DETECT ANTIBIOTIC RESIDUES IN MECLE
TISSUES: DEVELOPMENT OF A HIGH RESOLUTION MASS
SPECTROMETRY SCREENING METHOD

S. Pellicciottt, S. Morettf, R. Galarinf, V. Gamba, G. Dust

Ystituto Zooprofilattico Sperimentale della Lombarce del’Emilia Romagna “B. Ubertini”,
Brescia, Italy
?stituto Zooprofilattico Sperimentale dell’'Umbriadelle Marche, Perugia, ltaly

P48 ULTRA HIGH PERFORMANCE LIQUID CHROMATOGRAPHY
COUPLED TO HIGH RESOLUTION TANDEM MASS SPECTROMETRY
ACQUISITION STRATEGIES TO CHARACTERIZE = COMPLEX
PHYTOCHEMICAL MIXTURES. APPLICATION TO STRAWBERRY
EXTRACT

C. Cavaliere, A.L. Capriotti, G. La Barbera, S. Wea, R. Samperi, A. Lagana
Dipartimento di Chimica, Universita di Roma “La $ama”, Piazzale Aldo Moro, 5 — 00185
Roma

P49  DETERMINATION OF KNOWN/UNKNOWN IODINATED
POLLUTANTS IN AQUATIC ECOSYSTEMS USING FULL-SCAN TNDEM
MASS SPECTROMETRY TECHNIQUES

P. Calza, D. Dalmassb? P. Chiarelff, C. Medan&

'Department of Chemistry, University of Torino, BaGiuria 5, 10125 Torino, Italy

“Department of Chemistry, Loyola University, Chicatlg 60660

®Department of Molecular Biotechnology and HealtieSces, University of Torino, via P. Giuria
5, 10125 Torino, Italy

P50 CHARACTERIZATION OF ADDUCTS BETWEEN CYCLODEXTRIN-
CAPPED GOLD NANOPARTICLES AND BIOMOLECULES BY TAYL®&
DISPERSION ANALYSIS AND CAPILLARY ELECTROPHORESIS

V. Bost', E. Sarth, L. Pastt, G. Uccello-Barretty A. Cavazzini

'Dipartimento di Scienze Chimiche e Farmaceuticheivérsita degli Studi di Ferrara, Via L.
Borsari, 46 — Ferrara.

“Dipartimento di Chimica e Chimica Industriale, Usisita degli Studi di Pisa, via G. Moruzzi 3 —
Pisa.

P51 INVESTIGATING THE FEASIBILITY OF COUPLING QUEChERS
EXTRACTION, ON-LINE CLEAN-UP AND LC-MS/MS ANALYSIS OF
EMERGENT MICROPOLLUTANTS IN SLUDGES

M. Del Bubbd, D. Rossini? L. Ciofi', M.C. Bruzzonitf

'Dipartimento di Chimica, Universita degli Studi Biirenze, Via della Lastruccia, 3-5 — 50019
Sesto Fiorentino, Firenze

“Dipartimento di Chimica, Universita degli StudiTbrino, Via Pietro Giuria, 5 — 10125 Torino

P52 EFFECT OF COSURFACTANT ON SEPARATION SELECTIVITWI
SOLVENT-MODIFIED MEKC: THE DICLOFENAC CASE

C. Caprint, F. Melanf, V. Fiordalisf, S. Orlandini, B. Pasquiri R. Gott?, S.
Furlanettd

43



'Dipartimento di Chimica “U. Schiff’, Universita diirenze, Via U. Schiff 6 — 50019 Sesto F.no
(FI)

NEUROFARBA, Universita di Firenze, Via U. Schiff-650019 Sesto F.no (Fl)

®Dipartimento di Farmacia e Biotecnologia, Universiti Bologna, Via Belmeloro 6 — 40126
Bologna

P53 REDUCING THE PHTHALATES CONTAMINATION DURING THE
ANALYSIS PROCESS USING GAS PURGE MICROSYRINGE
EXTRACTION.

M. Quintd", D. Centonzk C. Palerm D. Nardielld, G. SpadacciroD. Li?

'SAFE Department — Department of Science of Agrimelt Food and Environment, University
of Foggia, via Napoli 25, 1-71100 Foggia,ltaly

’Key Laboratory of Natural Resource of the Changhtmiuntain and Functional Molecular
(Yanbian University), Ministry of Education, Parlo&d 977, Yanji City, Jilin Province, China

P54 SUPRAMOLECULAR RECEPTORS IN SOLID PHASE FOR ANIGMI
RADIONUCLIDES SEPERATION

R. Biesuz, L. Bertuzzi, G. Alberti, G. BergamasdhiMiljkovic, V. Amendola,
Dipartimento Chimica, Universita di Pavia, via Traelli 12 — 27100 Pavia

P55  FLUORESCENT  MESOPOROUS  SILICA  MATERIALS
DISCRIMINATING Ag(l) AND Hg(ll)

R. Colleont, E. Climent, K. Rurack, R. Biesuz.

Dipartimento di Chimica, Universita degli StudiRtvia, Corso Strada Nuova 65 — 27100 Pavia.
%1.9 Division - Chemical and Optical Sensing, BAMederal Institute for Materials Research and
Testing, Richard-Willstatter-Str. 11 — 12489 Berlin

P56 MULTICLASS DETERMINATION OF PESTICIDES IN WHEAT FOUR
BY MEPS FOLLOWED BY HPLC-MS/MS
F. Di Ottavid, F. Della Pell& C. Montesang M.C. Simenorti D. Compagnorfe

R. Curinf, M. Sergt, R. Scarporie G. Scortichirit

YFacolta di Bioscienze e Tecnologie AgroalimentaArebientali, Universita di Teramo — 64023
Mosciano S.A. (TE)

“Dipartimento di Chimica, Universita La Sapienz&dima — 00185 Roma

3stituto Zooprofilattico dell’Abruzzo e del Molis€4100 Teramo.

3stituto Zooprofilattico del’'Umbria e delle March@6126 Perugia.

P57 DIRECT INJECTION - HPLC ANALYSIS FOR THE DETERMINAIDN
OF FURANIC COMPOUNDS IN OIL AS MARKERS OF SOLID
INSULATION DEGRADATION IN POWER TRANSFORMERS

R.M. De Carld, M.C. Bruzzonit, L. Rivoiral, C. Sarzanidi S. Kapild, V.

Tumiatt?, R. Main&

'Department of Chemistry, University of Turin, ViauBia 5, 10125 Torino

’Sea Marconi Technologies, Via Ungheria 20, 1009BeGno (Torino)

*Department of Chemistry, Missouri University of &wte and Technology, 142 Schrenk Hall,
400 W. 11th St., Rolla, MO 65409 (USA)

44



Sessione Poster 2 (Martedi 15 Settembre 14.00-15.00

P58 FORENSIC INVESTIGATION ON TEXTILES: CAPABILITIES ©
RAMAN SPECTROSCOPY
F. Biancht, V. Trolla!, N. Ribont, G. Avantaggiatg G. lacobelli§, G. Furlaf,

M. Carert
'Dipartimento di Chimica, Universita di Parma, Pafgea delle Scienze, 17/A — 43124 Parma
Reparto Carabinieri Investigazioni ScientifichePdirma, Via Parco Ducale 3 — 43125 Parma

P59 ANALYSIS OF DRUGS OF ABUSE: SYNTHETIC CANNABINOIDS
AND ALL AROUNDERS

D. Merli, S. Protti, M. Pesavento, S. Tinivella,Cucca, A. Profumo
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34127 Trieste, Italy

*Department of Chemistry and Biochemistry, Universit California, Santa Barbara, CA 93106
“Laboratory of Biosensors and Nanomachines, Depariemie Chimie, Universitele Montreal,
Quebec, Canada
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DETECTION OF BIOLOGICAL AND ENVIROMENTAL TARGET

A. Porchetta, M. Rossetti, K. Petroupolos, F. Ri&iPalleschi
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ARSENIC DETERMINATION IN WATER AND FOODSTUFF
L.M. Morettd", A. Terof, M. Grott?, P. Ugd
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BIOSENSING
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CONTENT MATRIX. A CASE STUDY AT THE SOLFATARA OF
PHLEGREAN FIELDS (NAPLES, ITALY)

E.E. Falcon®and F. Saiarfo

Dipartimento di Scienze della Terra e del Mare vérsita di Palermo, Via Archirafi, 22 — 90123
Palermo

“Dipartimento di Scienze Agrarie e Forestali, Unsi€r di Palermo, Viale delle Scienze ed 4 —
90128 Palermo

P104 XPS AND FTIR SPECTROSCOPYC CHARACTERIZATION OF
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L. Giotta’, M.R. Guascity D. Chirizzf, D. Mastrogiacomy F. Italiand, F.

Milano®, S. Rella, C. Malitestd, L. Valli', M. Trotte

'University of Salento, Department of Biological aBdvironmental Sciences and Technologies
(DiSTeBA), S.P. Lecce-Monteroni, 73100 Lecce, ltaly

“University of Salento, Department of Cultural Hage - Via Birago 7, 73100 Lecce, Italy.
%|PCF-CNR, Sez. Bari, via Orabona 4, 70126 Barly Ita
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3DiE)lartimento di Ingegneria dell'Innovazione, Unisi#a del Salento, Via Monteroni, 73100,
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P109 QUANTIFICATION OF INDOLE-3-ACETIC ACID, BENZOIC ACD
AND  SALICYLIC ACID IN PLANT EXTRACTS BY GAS
CHROMATOGRAPHY-MASS SPECTROMETRY

D. Ferrard?, M. Onorf, B. Campanelfe?, S. Teglf, E. Bramanti, A. D'Ulivo*
and E. Pagliarfo

'C.N.R Institute of Chemistry of Organometallic Casnpds, UOS of Pisa, via Moruzzi 1, 56124
Pisa, Italy
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Laboratorio di Patologia Vegetale Molecolare, villa Lastruccia 10, 50019 Sesto Fiorentino,
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“National Research Council, 1200 Montreal Road,wztfa&ON K1A OR6, Canada

P110MONITORING OF MERCURY IN THE ITALIAN DOLOMITES.

W.R.L. Cairns, C. Rigd, J. Gabriel& C. Barbantt?, M. Vard&, A. Servidid, F.
Cofoné, A. Rossellf

Ystituto per la Dinamica dei Processi Ambienta PIA-CNR), Dorsoduro 2137 - 30123 Venezia.
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87036, Rende (CYS), Italia

“Dipartimento di Medicina Sperimentale - Scuola @ieSalizzazione in Farmacologia Medica,
Seconda Universita degli Studi di Napoli, Via S.ridali Costantinopoli 16, 80138 Napoli (NA),
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P111 ANALYSIS OF WC-Co NANOPARTICLES IN SLUDGE FROM A
SEWAGE TREATMENT PLANT
M. Zanelld, K. SchlicH, K. Hund-Rinké, L. Manodort
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P112 ANALYSIS AND DETECTION OF DIURON IN SEAWATER BY
PASSIVE SAMPLING

P. Massanisso, C. Marcoaldi, C. Ubaldi, L. NardiC8iavarini
ENEA,UTPRA, CR Casaccia, Via Anguillarese 301, ®1Rome, Italy

P113 SPATIAL AND TEMPORAL VARIABILITY OF SNOW CHEMICAL
COMPOSITION AND ACCUMULATION RATE AT TALOS DOME SIE
(EAST ANTARCTICA)

L. Caiazzo, S. Becagli, F. Bellandi, D. FrosiniGtardi, C. Scopetani, M. Severi,

R. Traversi, R. Udisti
Dipartimento di Chimica (U. Schiff), Universita Birenze, via della Lastruccia 3 — 50019 Sesto
Fiorentino, Firenze

P114 SURFACE SNOW AT DOME C: CHEMICAL COMPOSITION FROM
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D. Frosint, S. Becagfi F. Bellandt, L. Caiazzd, D. Karlicek, M. Severt, R.

Traverst, R. Udistt
'Department of Chemistry 'Ugo Schiff', UniversityRibrence, Sesto Fiorentino, Firenze, Italy
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P115FIVE YEARS OF AEROSOL SIZE DISTRIBUTION DURING SPRG-
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F. Giardt, S. Becagli, L. Caiazzd, D. Frosint, A. Lupié, M. Mazzol&, M.

Severt, R. Traversj, A. Viola®, V. Vitale’ and R. Udisti.
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P116 METALS AND LANTHANOIDS DETERMINATION IN
ATMOSPHERIC AEROSOL SAMPLES AS MARKERS OF HEAVY FUE
OIL PROCESSING SOURCES.

S. Becagfi, F. Bellandt, M. Chiarf, G. Calzold, D. Frosint, F. Lucarellf, M.
Marconf‘fi S. Nav4, C. Scopetanj M. Severt, D.M. Sferlazzd, R. Traversi, and
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“Dep. of Physics, University of Florence & INFN, \Bansone, 1- 50019 Florence.
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P117 STUDY OF ATMOSPHERIC AEROSOL IN THE PROXIMITY OF A
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M. Giannont, V. Barrerd, G. Calzoldl, M. Chiarf, F. Lucarellf®, S. Nava, S.

Becaglt, D. Frosint, R. Traversj, R. Udistt
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P118 HIGH RESOLUTION FAST ION CHROMATOGRAPHY:
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MICROEXTRACTION TECHNIQUE.
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P120 INFLUENCE OF ILLUMINATION ON LIPID COMPOSITION OFTHE
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C. Truzzi, S. lluminatf, A. Annibaldt, G. Scarporti I. De crutd, M.

Antonucct, M. Santellarf, V. de Vit&, I. Olivotto"

'Department of Life and Environmental Sciences, ©rsita Politecnica delle Marche, via Brecce
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P121 GLOBAL WARMING: INFLUENCE OF TEMPERATURE ON LIPID
COMPOSITION OF ANTARCTIC FISH rematomus Bernacchii
C. Truzzi, S. llluminati, A. Annibaldi, M. Antonugds. Scarponi

Department of Life and Environmental Sciences, @rsita Politecnica delle Marche, via Brecce
Bianche 60131 Ancona, Italy

P122DEEP CHEMICAL CHARACTERIZATION OF URBAN PARTICULAE
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P. Avind, M. Manigrasst G. Capanne$iA. Rosad3 M.V. Russd
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E. Mazzucch F. Gosetfi B. Bolfit, M. Manfredt? A. Facchi,
S. Silvestrt, M. Romarnf, E. Marengb?
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P124 QUANTIFICATION AND SPECIATION OF COPPER IN PLANT
TISSUES BY SIZE-EXCLUSION CHROMATOGRAPHY COUPLED WH
ICP-MS DETECTION

B. Campanella?, M. Onot, A. D'Ulivo?, S. Tegl?, P. Bogart, M. Cerbonescfj
E. Bramanti
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P126 ULTRA HIGH PERFORMANCE LIQUID CHROMATOGRAPHY-
TANDEM MASS SPECTROMETRY ANALYSIS OF DIFFERENT CLASES
OF ENDOCRINE DISRUPTORS IN SEDIMENTS

S. Stampachiacchiere, C. Cavaliere, P. Foglia, iBveBana, S. Ventura, A.
Lagana

Dipartimento di Chimica, Universita degli Studil@oma La Sapienza, Piazzale Aldo Moro, 5 -
00185 Roma

P127 IRON DISTRIBUTION IN LICHENS WITH DIFFERENT LEVELSOF
MELANIZATION: A STUDY BY MEANS OF MICRO-XRF AND ICRAES
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34127 Trieste
“Dipartimento di Scienze della Vita, Universita diébte, Via Giorgieri 10 — 34127 Trieste
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E. Pavoni, E. Petranich M. Croser3 G. Adamf, E. Baracchirfi M. Rusalef,

D. LenaZ, A. Emili*, P. Higuera$ S. Covellt
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P1290RGANIC BIOMARKERS CHARACTERISATION IN PEAT SAMPLES
M. Martino, E. Argiriadis, D. Battistel, R. Piazza, Gambaro
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P130 MELTING OF ANTARCTIC LAKES: SEASONAL INFLUENCE ON
POPS AND AMINO ACIDS DYNAMICS
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C. Locatelli, D. Melucci
Dipartimento di Chimica Ciamician, Universita dilBgna, Via Selmi, 2 -40126 Bologna

P134 ANALYTICAL AND PREPARATIVE PYROLYSIS TO INVESTIGATE
THE CONVERSION OF PROTEINACEOUS BIOMASS INTO
HYDROCARBONS BY ZEOLITE CRACKING

R. Contf, C. Lorenzettf,C. Torri, D. Fabbfi J. Yanik
ICIRSA, Universita di Bologna, via S.Alberto 16348123 Ravenna;
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P135ADSORPTION OF RARE EARTH IONS ONTO ZEOLITES
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P136 PHOTOCATALYTIC HYDROGEN GAS PRODUCTION FROM
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BY INTERMETALLIC HYDRIDES AND METAL ORGANIC
FRAMEWORKS: A PILOT STUDY

A. Speltini, M. Sturini, F. Maraschi, C. Milaned2, Dondi, A. Profumo
Dipartimento di Chimica, Universita di Pavia, Viarmelli, 12 — 27100 Pavia

57



P137MONITORING THE STRESS RESPONSE OF ESCHERICHIA CAIO
NANOANTIMICROBIALS BY MALDI-TOF MASS SPECTROMETRY
C.D. Calvand, R.A. Piccd, E. Bonerb3 N. Ditarantd, T. Pellegrint, G.

Tantillo?, N. Cioffi*, F. Palmisanb
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“Dip. Medicina Veterinaria, Universita degli StudiRhri, Bari Italy

P138 PROTON-TRANSFER OR ELECTRON-TRANSFER MATRIX FOR
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P139 CHEMILUMINESCENT LATERAL FLOW IMMUNOASSAY FOR
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PHOTODIODES

M. Mirasoli*, M. Zangheri, F. Di Nardd, L. Anfossf, D. Caputd, A. Nascettl,
C. Giovannofi, G. De CesareA. Rodd
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P140 DETECTION OF VIRAL DNA BY ISOTHERMAL AMPLIFICATION
AND CHEMILUMINESCENCE GENE PROBE HYBRIDIZATION ASSX IN
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M. Mirasoli*, F. Bonvicinf, A. Nascetti G. De Cesafe M. Zangher, D.
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P141 HOLLOW-FIBER FLOW FIELD-FLOW FRACTIONATION WITH
MULTI-ANGLE LASER SCATTERING FOR AGGREGATIONS STUIEIS IN
COMPLEX PROTEINS

B. Rodd? A. Zattoni? V. Marassi, K. Martinelli*, L. Santambrogiy P.

Reschiglian?
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P142 ASSESSING THE POTENTIAL RISKS OF SILVER NANOPARTIES
IN ANTIMICROBIAL APPLICATIONS, USING MINIATURIZED FLOW
FIELD-FLOW  FRACTIONATION  AND MULTI-ANGLE LIGHT
SCATTERING
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P143 TOWARDS “TRUE” ARTIFICIAL ANTIBODIES BY MOLECULAR
IMPRINTING

C. Baggiani, L. Anfossi, C. Giovannoli
Dipartimento di Chimica, Universita di Torino, V@iuria 5 — 10125 Torino

P144 A HIERARCHICAL APPROACH AS NEW STRATEGY FOR
MOLECULAR IMPRINTING OF BIOMACROMOLECULES

C.Passini, C.Giovannoli, F.Di Nardo, L.Anfossi, @dgjiani
Dipartimento di Chimica, Universita di Torino, V@iuria 5 — 10125 Torino

P145 NON-INVASIVE STRESS ASSESSMENT IN DOGS BY MEASURING
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L.Anfosst, F. Di Nardd, C. Giovannofi, L. Ozelld, E. Pessafj A. Saccar C.
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P146 NANOPOROUS FUNCTIONALIZED GOLD FOR BIOSENSING
APPLICATIONS

C.Giovannoft?, F.Turct? P.Rizzt? G.Spand L.Anfossi? A.Damin?
S.Bordigd?, C.Baggiani?

Dipartimento di Chimica, Universita di Torino, V@iuria 7 — 10125 Torino
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P147 BIOMOLECULAR CORONA MAKES ANIONIC NANOPARTICLES
LESS ATTRACTIVE FOR IMMUNE CELLS

V. Colapicchiont?, G. Caraccioly S. Piovesarfa D. PozZ, A. Puglisf, A.
Lagan&

Center for Life Nano Science@Sapienza, Istituttialte di Tecnologia
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P148 PROTEOMIC STUDY OF HUMAN COLON ADENOCARCINOMA
CELLS EXPOSED TO SIMULATED MICROGRAVITY

G. La Barberg L. Ceveninf, F. Ferrari§ E. Michelin?, A. Puglisf, A. Rodg,
A. Lagand
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P149 DIFFERENTIAL ANALYSIS OF THE PROTEIN CORONA
COMPOSITION ONTO LIPOSOMES IN STATIC AND DYNAMIC
CONDITIONS
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00161 Roma

P150ELECTROCHEMICAL IMMUNOSYSTEM FOR HEPATITIS A VIRUS
DETERMINATION
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P151 QUANTITATIVE ANALYSIS OF EPERISONE HYDROCHLORIDE
AND PARACETAMOL IN MOUSE PLASMA BY USING HPLC-PDA

M. Locatell!, R. Cifelli!, C. Di Leggé, R.C. Barbacarfe N. Costd, R.
Primavera, D. Paolind* D. Coscd* M. Frestd* C. Celid*> C. Capolup} L.
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Ferroné

!Dipartimento di Farmacia - Universita degli Stu@.“d’Annunzi® Chieti - Pescara - via dei
Vestini 66100 Chieti - Italy

“Dipartimento di Scienze Fisiche e Chimiche, Uniitardegli Studi dell’Aquila,via Vetoio, 67010
Coppito, L’Aquila,

*Hortus Novus, via Collepietro, 67100 L'Aquila,

P154OCTREOTIDE AN ANALOG OF SOMATOSTATIN AND GABEXATE
MESYLATE IN HUMAN PANCREATIC JUICE SAMPLES MEASURE BY
HPLC-DAD-FL DETECTION

V. Ferroné, M. Carlucct, R. Cotellesg G. Carlucci
'Dipartimento di Farmacia?Dipartimento di Scienze Cliniche e Sperimentali niérsita degli
Studi “G. d’Annunzio” Chieti-Pescara - Via dei Viest 66100 Chieti-Italia

P155 IDENTIFICATION BY NANO-LC AND TANDEM MASS
SPECTROMETRY OF PROTEINS TRAPPED IN SORBENT CARTRIBS
USED FOR COUPLED PLASMA FILTRATION-ADSORPTION
TREATMENTS

D. Nardielld, C. Palermd A. Natalé, M. Quintd, M. Muscarell4, D. Centonze
Dipartimento di Scienze Agrarie, degli Alimenti elAmbiente and CSRA- Centro Servizi di
Ricerca Applicata, Universita di Foggia, via Nap@b — 71122 Foggia

?|stituto Zooprofilattico della Puglia e della Basilta, via Manfredonia 20, 71121, Foggia

P156 DIRECTING SUPRAMOLECULAR ASSEMBLY AT INTERFACES:
FROM FUNCTIONAL NANOMATERIALS TO IMAGING PROBES FOR
BIOLOGICAL SYSTEMS

M. Frasconi, J. BartelmessR. Marottd, S. Giordari

Ystituto Italiano di Tecnologia (IIT), Nano Carbdfaterials Laboratory, Via Morego 30, 16163
Genova

?stituto Italiano di Tecnologia (IIT), Electron Misscopy Laboratory, ViaMorego 30, 16163
Genova
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P157 DIFFERENCES IN SALIVARY ALPHA-AMYLASE AND CORTISOL
RESPONSIVENESS OF PSORIATIC PATIENTS UNDERGOING THRIER
SOCIAL STRESS TEST

F.G. BellagamBi I. Degand, S. Ghimenfi T. Lomonacd, V. Dini?, M.

Romanellf, F. Mastorci, R. Fuocd, F. Di Francesco

Dipartimento di Chimica e Chimica Industriale, Uaisita di Pisa, Via Giuseppe Moruzzi, 13 —
56124 Pisa

“Dipartimento di Medicina Clinica e Sperimentale iwémsita di Pisa, Via Savi, 10 — 56126 Pisa
3stituto di Fisiologia Clinica, Centro NazionalelldeRicerche, Giuseppe Moruzzi, 1 — 56124 Pisa

P158INFLUENCE OF THE SAMPLING PROCEDURE ON THE MEASURE
CONCENTRATION OF URIC ACID IN ORAL FLUID

S. Ghimenti, T. Lomonacd, F.G. BellagamBi M. Onof, M. G. Trivell&, F. Di
Francesch R. Fuocd.

Dipartimento di Chimica e Chimica Industriale, Usisita di Pisa, Via G. Moruzzi, 13 — 56124
Pisa

?Istituto di Chimica dei Composti Organometallicipi®iglio Nazionale delle Ricerche, Via G.
Moruzzi, 1 — 56124 Pisa

%stituto di Fisiologia Clinica, Consiglio Nazionatelle Ricerche, Via G. Moruzzi, 1 — 56124 Pisa

P159 USING MS- AS A NEW TOOL FOR QUANTIFICATION IN A GLP
REGULATED ASSAY VALIDATION FACILITY.

M.C. Zorzoli, S. Morath, S. Coecke

European Commission, Directorate General, Jointe®ef Centre. Institute for Health and
Consumer Protection Systems Toxicology Unit EURLVAM™ -Via E.Fermi2749 - 21027 Ispra
(VA), ITALY

P160 SAMPLING AND CHARACTERIZATION OF MICRO- AND
NANOPARTICLES FROM GAS TUNGSTEN ARC WELDING (GTAW)
FUMES

C. Biancd, E. Bellusé, E. Baracchirli S. Capell3 V. Passini, M. Crosera G.
Adamf, F. Larese Filoh

Dipartimento di Scienze Chimiche e Farmaceutich@yéfsita di Trieste, Via Giorgieri 1 - 34127
Trieste

“Dipartimento di Scienze della Terra, UniversitaTdirino, Via Valperga Caluso 35 - 10125
Torino

3_aboratorio di Tossicologia ed Epidemiologia Indiasé, CTO, Torino

“UCO Medicina del Lavoro, Universita di Trieste, \dalla Pieta 19 — 34129 Trieste

P161 TOTAL CONCENTRATION AND BIOACCESSIBILITY OF
POTENTIALLY TOXIC ELEMENTS IN AYURVEDIC FORMULATIONS

A. Giacomind, M. Malandring, C. La Gioi&, E, MagF, O. Abollind

'Dipartimento di Scienze e Tecnologia del Farmacoivétsita di Torino, Via Giuria 9, 10125
Torino

“Dipartimento di Chimica, Universita di Torino, V@iuria , 10125 Torino

*Dipartimento di Chimica e Chimica Industriale, Umisita di Genova, Via Dodecaneso 31, 16146
Genova
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PL1

IONIC LIQUIDS IN SEPARATIONS AND MASS SPECTROMETRY

D. W. Armstrong
Robert A. Welch Professor, University of Texas atimgton, Arlington, TX
76019

Room-temperature ionic liquids (RTILs), are a cladgsnonmolecular ionic
solvents with low melting points. Most common IRS are composed of
unsymmetrically substituted nitrogen-containing iaad (e.g., imidazolium,
pyrrolidinium, pyridinium) or phosphonium cationstkvinorganic anions (e.g.,
CI', PF6, BF4). Most of these more common ILs are of limited asalytically.
Consequently many ILs containing a variety of aa&i@nd anions of different
sizes have been synthesized to provide specificractexistics. In this
presentation an overview of the structure and pitagseof ILs and a description
of their expanding use in various applicationsapaations, chromatography and
mass spectrometry will be given. A number of stadiave appeared indicating
that ILs have exceptional promise as stationarysghia They have a dual nature
selectivity in that they separate nonpolar molezale would a nonpolar stationary
phase and they separate polar molecules as wqudthastationary phase. Many
ILs have exceptional thermal stability. They am#ng used increasingly in a
variety of applications including 2-D GC, enantiotoe separations, the
measurement of water in samples/solvents/mateaiadscompact field GC units.
ILs have proven to be the best liquid MALDI-MS nwatsince we introduced
them as such a few years ago. The propertiessofhiat make them effective will
be discussed. Further, the dications developedhifgr stability ILs have found
another novel use in electrospray ionization (B85 as a reagent for ultra
sensitive anion analysis. These will be discussedell.

[1] “lonic Liquids in Separations”. Han, X and mstrong, D.W., Acc. Chem.
Res. 40: 1079-1086 (2007).

[2] “lonic Liquids in Analytical Chemistry”. SoukptHein, R.J., Warnke, M.M.
and Armstrong, D.W., Annual Review of Anal. ChemolV 2, 145-168
(2009).Chem. Materials., 19: 5848-5850 (2007).

[3] “Towards a Second Generation of lonic Liquicatces”. Crank, J. A. and
Armstrong, D.W., J. Am. Soc. Mass. Spectrom., 2807800 (2009).

[4] “High-performance Liquid Chromatography with ifeal lon Electrospray
lonization (PIESI) Tandem Mass Spectrometry for thigghly Sensitive
Determination of Acidic Pesticides in Water”, Xu, @nd Armstrong, D.W.,
Analytica Chimica Acta, 792 1-9 (2013).

[5] “Water Determination in Active Pharmaceuticailgtedients Using lonic
Liquid Headspace Gas Chromatographys”. Frink, LYWeatherly, C.A. and
Armstrong, D.W., J. Pharma. Biomed. Anal., 94, 117-(2014).
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OPENING NEW ANALYTICAL PATHWAYS WITH BIPOLAR
ELECTROCHEMISTRY

A. Kuhn
Institut des Sciences Moléculaires, Université dedBaux, ENSCBP, 16 avenue
Pey Berland, 33607 Pessac, France

Bipolar electrochemistry is a somewhat unconvemtioway of performing
electrochemical experiments, as it allows carryiogt redox reactions on
conducting objects present in solution in a wirglesy, due to their polarization
in strong electric fields. The concept has beenintor decade’s but undergoes
currently a true renaissance in various scientifamnains, with applications
ranging from analytical chemistry to materials ac&™. In this lecture we will
illustrate that the approach is a very powerful &specially for analysis, because
many objects can be addressed simultaneously, wbpHns up interesting
perspectives for example with respect to massivallph screening. We will
describe some of the most recent advatitesither concerning the highly
controlled surface modification of micro- and nabgets that can act as
individual analytical toofs™, or with respect to the design of dynamic
system&*3 which are able to show different properties, tdahg for example
light emission**>, enzymatic recognitiofi and electronic functionalitiés

1. M. Fleischmann, J. Ghoroghchian and S. PdnBhys. Cherr89 (1985) 5530
2. F. Mavré, R. K. Anand, D. R. Laws, K.-F. Chow, B.-€hang, J. A. Crooks, R.M.
Crooks,Anal.Chem82 (2010) 8766

3. G. Loget, A. KuhnAnal. Bioanal.Chem400 (2011) 1691

4. S. E. Fosdick, K. N. Knust, K. Scida, R. M. Crooksigew. Chem. Int. Ecb2 (2013)
10438

5. G. Loget, D. Zigah, L. Bouffier, N. Sojic, A. KuhAcc. Chem. Reg6 (2013) 2513

6. G.Loget, J.Roche, A.Kuhi'ydv.Mater.24 (2012) 5111

7. G. Loget, J. Roche, E.Gianessi, L. Bouffier, A. KuhhAm.Chem.Sot34 (2012) 20033

8. S. Yadnum, J. Roche, E. Lebraud, P. Négrier, Prigier, D. Bradshaw, C. Warakulwit,
J. Limtrakul, A. KuhnAngew.Chem.Int.E&3 (2014) 4001

9. J. Roche, G. Loget, D. Zigah, Z. Fattah, B. Goud&lArbault, L. Bouffier, A. Kuhn,

Chem. Sci5 (2014) 1961

10. H. Sopha, J. Roche, |. Svancara, A. Kulinal.Chem86 (2014) 10515

11. M. Ongaro, J. Roche, A. Kuhn, P. UgthemElectroCherth (2014) 2048

12. G. Loget, A.KuhnNat. Comm2 (2011) 535

13. G. Loget, A. KuhnLab on a Chipl2 (2012) 1967

14. M. Sentic, G. Loget, D. Manojlovic, A. Kuhn, N. $njAngew. Chem. Int. E&1 (2012)
11

15. Z. Fattah, J. Roche, P. Garrigue, D. Zigah, L. Beuf A. Kuhn, ChemPhysCherti4
(2013) 2089

16. M. Sentic, S. Arbault, B. Goudeau, D. Manojlovic, Kuhn, L. Bouffier, N. Sojic,
Chem. Commurk0 (2014) 10202

17. J. Roche, S. Carrara, J. Sanchez, J. Lannelonguepdet, L. Bouffier, P. Fischer, A.
Kuhn, Sci. Rep4 (2014) 6705
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CHALLENGES TO DETECT AND QUANTIFY OF NANOMATERIALS
IN CONSUMER PRODUCTS

E. Anklam
European Commission, Joint Research Centre, Itestitr Reference Materials
and Measurements, 2440 Geel, Belgium

Today, many consumer products - including foodat ttontain nanomaterials can
already be found on the market. These can be falutiges and cosmetics'
ingredients. Moreover it can be expected that ndwetls and food packaging
materials incorporating nanomaterials will continse be developed. As
consumers need to be informed, the presence of nm@teocals requires
appropriate labelling.

The regulatory requirements already envisaged dod fproducts and cosmetics
necessitate the availability of fit-for-the-purpoasalytical methods to detect,
quantify and characterise nanomaterials. This dmg¢sonly apply to individual
ingredients or additives, but may also be necesfargnforcement/compliance
purposes in final products. As it may be diffictdtdiscriminate purposely added
nanoparticles from natural nanoscale structurespea@ally in complex matrices,
such as food and cosmetics - the work of analgdt®coming very challenging.
As the results obtained in the laboratories nedukttrustable, reproducible and of
high quality, laboratories are requested to foliowernationally harmonised and
recognised standard methods for analysis which needomply with quality
criteria, e.g. accreditation according to ISO 17025

This presentation will highlight the challenges famalysts and the need for
appropriate quality assurance tools.
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MEDIATED DNA SENSORS BASED ON SUPRAMOLECULAR AND
ELECTROPOLYMERIZED CARRIERS

G. Evtugyn

Department of Analytical Chemistry of Chemistry tihde named after
A.M.Butlerov, Kazan Federal University, 18 Kremlkaga street, 420008,
Kazan, Russian Federation

DNA based biosensors offer great opportunities tloe fast and sensitive
detection of various chemical species specificalhjteracting with the
biorecognition elements, e.g., native DNA, oligdeotides and aptamers.
However, their application for the detection of lawlecular compounds is often
limited by difficulties in quantification of minochanges of their characteristics
resulted from target interaction on the transduoé&rface. The use of redox
probes, quite common for the detection of hybritima events, can be
insufficiently sensitive to reach nanomolar detattiimits required for many
analytes like mycotoxins, carcinogenic factors ghdrmaceutical preparations.
The use of novel structured materials with medidtanctions and branchy
flexible structure increases sensitivity of electremical DNA sensors due to
steric control of target interactions and apprdprzhanges in electrostatic forces
in the reaction layer. This makes it possible tbhaste the dynamic range of the
analyte concentrations determined and decrease¢ dimdetection to the sub-
nanomolar values.

In this review, the approaches to the developménbuel electrochemical DNA
sensors and aptasensors utilizing electropolymerizand nano-sized
supramolecular redox mediators are summarized sodssed.

Two types of electrochemical DNA sensors are carsidl In the first case,
phenazine dyes were covalently attached to maclioayarriers providing steric
positioning of redox centers in the surfaced layée biosensors were assembled
by self-aggregation of charged electropolymerizggeits and macrocyclic cores.
Well reproducible structure and permeability of therface layers for low
molecular charge carriers and analyte molecules wenfirmed by AFM and EIS
measurements. Introduction of target species icti@ega with aptamers or native
DNA resulted in limitations of electron exchangehin the surface layer resulted
in synchronous changes of the mediator currentchacye transfer resistance.

In the second type biosensors, electropolymerizedlyapiline and
polyphenothiazine layers have been employed asatwediand receptor carriers.
Native DNA was entrapped in the growing polymemfiin the polymerization
stage. Intercalation or oxidative damage of DNAeetféd packing and redox
properties of hybrid film recorded by DC voltamnyetaind EIS. Examples of
appropriate biosensors for the detection of thromimycotoxins, reactive oxygen
species, anti-DNA antibodies, cytochrome c, anyuiiwe and phenothiazine
drugs are presented.
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GR1

OMIC ANALYSIS OF DIFFERENT COMPLEX SAMPLES: A
CHALLENGING BUT POWERFUL APPROACH

A.L. Capriotti
Dipartimento di Chimica, Universita di Roma “La $&pa”, Piazzale A. Moro, 5
— 00185 Roma

Among "omic" sciences proteomics and peptidomiesthe large-scale study of
the structure and function of proteins and peptidesomplex biological samples.
Such an approach has the potential value to praviderstanding of the complex
nature of organisms. Current proteomic tools allamge-scale, high- throughput
analyses for the detection, identification, and ctional investigation of
proteomes. Advances in protein fractionation anbeliag techniques have
improved protein identification to include the leabundant proteins. In addition,
proteomics has been complemented by the analysispastt-translational
modifications and techniques for the quantitativemparison of different
proteomes. However, the major limitation of "omicVestigations is provided by
the complexity of biological structures and physgital processes, which pave
the path of exploration with various difficultieadapitfalls. The quantity of data
that is acquired with new techniques places newlearges on data processing
and analysis. This keynote provides an overviemypfresearch activity focusing
mainly on the major developments in the field omio" sciences, telling some
success stories as well as challenges that arentlyrbeing faced. In particular, it
is principally focused on nanomedicine, peptidonapplied to identification of
potential bioactive peptides in food, and phospbtgamics, to develop new and
alternative systems able to enrich phosphopeptities.common thread will be
the prominent role of analytical chemistry applita the study of complex
biological matrices. Due to proteome complexityerthis no single standard
method for preparing protein samples for analygisnlass spectrometry. The use
of specific fractionation schemes and prudent adopif methods to increase the
number of proteins, able to be identified and gifiedt will be discuss. Protocols
differ depending on sample type, experimental gaaig analytical method used.
Many factors are considered when designing sampépapation strategies,
including matrix, type, physical properties, abumtls complexity and cellular
location of the proteins. Therefore, the qualityd amproducibility of sample
extraction and preparation significantly impact timal results.

These advances in proteomics will impact not omlyaoademic pursuits but also
on pharmaceutical, biotechnological, diagnostic afabd research and
development.
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ON THE KINETIC PERFORMANCE OF COLUMNS PACKED WITH
NEW 1.9 MM FULLY POROUS PARTICLES OF NARROW PARTICLE
SIZE DISTRIBUTION

A. Cavazzint, M. Catant, N. Marchett}, L. Pastt, D. Belf, F. Gasparrifii
'Department of Chemistry and Pharmaceutical Scieridesversity of Ferrara,
via L. Borsari 46, 44121, Ferrara, ltaly

’David S. Bell, Analytical Research and Servicegni-Aldrich/Supelco,595
North Harrison Road. Bellefonte, PA 16823

3Department of Drug Chemistry and Technology, “Sapé& University of Rome,
P.le Aldo Moro 5, 00185 Roma, Italy

The evolution of packed column technology overl#ést ten years has been in the
direction of shorter, narrower columns packed witter particles. Progress in
manufacturing and packing technologies have resuttehe standard columns of
today being characterized by very high efficienng &arge peak capacity suitable
for ultrafast separations. In parallel, our undarding of physical phenomena that
control column efficiency has progressed considgrabanks to accurate
experimental determination of all mass transfercpsses that has nowadays
become possible. The recent introduction to theketasf sub-2 pum fully porous
particles characterized by very tight particle sigribution (PSD) and excellent
kinetic performance has inevitably rekindled theate on the importance of PSD
on column efficiency.

The kinetic and thermodynamic characterizationadfimns packed with new 1.9
um fully porous Titan-C18 particles was performed mmeans of different
chromatographic and non-chromatographic techniqtibs. traditional study of
the dependence of column efficiency on flow rates \wane on a UHPLC system
optimized in terms of extra-column dispersion. @ahs with different length (50,
75 and 100 mm), inner diameter (3.0 and 2.1 mm pize (80 and 120 A) were
considered. In the first part of the presentatior, discuss a detailed proof-of-
concept study on the kinetic performance of columpasked with new 1.gm
fully porous monodisperse particles by considerioglumns of different
geometries (length and diameter) and packed wittiicpes of two different
average pore size. A large amount of data has bekegcted by using benzene
derivatives as probes in binary water/acetonitligents. Based on this relevant
amount of experimental data, the conclusion candtvn that these new
separation media, characterized by a very tight ,P&ibit very high kinetic
performance. For the sake of comparison, the behafianother commercially
available C18 column (characterized by larger PB&% been also evaluated. In
the second part of the work, the kinetic phenoncamdrolling mass transfer have
been considered from a more fundamental viewpdihis investigation has
provided critical data toward some possible expiana for the observed
performance of the new particles.
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USE AND ABUSE OF SIGNAL PRE-PROCESSING

P. Oliveri R. Simonetti, M.C. Casolino
Dipartimento di Farmacia, Universita di Genova, Biggata Salerno, 13 — 16147
Genova

Mathematical pre-processing include a wide numlberamsformations generally
aimed at minimising the unwanted variations thal ratiect analytical signals,
with the result of improving data quality and, cegsently, the conversion of data
to valuable information.

In particular, it is possible to individuate two imaobjectives: reduction of
random noise, and minimisation of systematic une@ntriations.

Several pre-processing techniques accomplish widrerthan one point. In some
cases, the transformation itself may enhance athdoaresolve the features of
complex signals.

Examples of common pre-processing corrections feestandard normal variate
transform (SNV) — or row autoscaling [1] — and datives of different orders,
usually applied in combination with smoothing, teeccome the enhancement of
random noise, which is usually characterised byfigquency slope variations
[2].

In addition to the desired corrections, applicattdmathematical transforms may
produce undesired secondary effects. In particulamme transforms may
introduce artefacts [3]. Other may complicate iptetation of the final results of
signal processing — a risk that is often underestich

The desired and undesired effects of the most camsignal transforms will be
reviewed. Moreover, their effects on the interpieta of the outcomes of
common chemometric methods (such as principal commtoanalysis — PCA)
will be critically described, and some simple sgs to overcome these hurdles
will be presented.

[1] R.J. Barnes, M.S. Dhanoa, S.J. Lister, Appe@msc., 43 (1989) 772-777.

[2] A. Savitzky, M.J.E. Golay, Anal. Chem., 36 (¥9@.627-1639.
[3] T. Fearn, NIR news, 20 (2009) 15-16.
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CARBON BLACK AS SUCCESSFULL CARBONACEOUS
NANOMATERIAL MODIFIER FOR SCREEN-PRINTED ELECTRODES

F. Arduini*, A. Amin€?, S. Cintt, D. Talaricd, D. Mosconé, G. PallescHi
!Dipartimento di Scienze e Tecnologie Chimiche, @méita di Roma Tor
Vergata, Via della Ricerca Scientifica, 00133 Rorttaly

“Université Hassan I-Mohammedia, Faculté de Scien& Techniques
Laboratoire Génie des Procédés et Environnemem, B46, Mohammadia,
Morocco

Carbon is present in several allotropic forms raggrom graphite to diamond,
through the most recently discovered fullerene,ohaimes and graphene. The
latter ones hold a leading role in the current tebehemical sensor scenario,
thanks to their unique properties. The presenc&€Nfs or graphene on the
surface of the working electrodes can improve teeteanalytical performances
by enhancing the electron transfer between theserdf modified electrodes. In
recent years, another interesting carbonaceousnmateaal is becoming utterly
interesting, due to its excellent conductive arettbcatalytic properties: Carbon
Black (CB). Here, we present our results obtaimedhe last five years in the
successful use of CB as modifier for screen-prirgkxttrodes towards several
analytes such as thiocholine, cysteine, NADH, hgdro peroxide, and phenol
compounds [1]. The high sensitivity of this nanoena for thiocholine was
exploited to develop a chemosensor for Hg(ll) [2)daa biosensor for
organophosphorus pesticide detection [3]. Moreotee, suitability of CB in
electroanalysis was also explored preparing hybhadocomposites with gold
nanoparticles for As(lll) detection [4], thioninerfbis-phenol A [5] and Prussian
Blue nanoparticles for hydrogen peroxide. In thdtefa case, we have
demonstrated that different modifications of SPEhWCB are able to tailor the
dimensions of Prussian Blue nanoparticles, andeass the sensitivity of the
sensor. Furthermore, a direct comparison with SP#ified with graphene and
CNTs, showed the advantages to use CB in termseofrechemical properties,
cost-effectiveness, capability to easily obtaitadole and homogenous dispersion,
demonstrating that CB can be widely employed in thevelopment of
nanomodified electrochemical sensors.

[1] F. Arduini et al., Electrochemistry Communiaats 12 (2010) 346—-350.
[2] F. Arduini et al., Electrochimica Acta 56 (2014209-4215.

[3] F. Arduini et al., Microchimica Acta 182 (201643-651.

[4] S. Cinti et al., Electroanalysis 26 (2014) 9%539.

[5] M. Portaccio et al., Electrochimica Acta 109{3) 340-347.
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EARLY DIAGNOSIS OF TROPONIN T BY OPTICAL, LABEL FRE E,
AND REAL TIME NANOSENSING. A HIGH SENSITIVE POINT-O F-
CARE TESTING BY COUPLING EMERGING SYNTHETIC
RECEPTORS TO LOCALIZED SURFACE PLASMON RESONANCE
(LSPR)

S. Scarano

Dipartimento di Chimica ‘Ugo Schiff’, Universita di Studi di Firenze, Via della
Lastruccia 3, Sesto Fiorentino (Fl), Italy.

simona.scarano@unifi.it

Optical biosensors based on Surface Plasmon Res®ii8RR) and its Localized
(LSPR) evolution are at the forefront of ultra sews detection of clinical
biomarkers at nanoscale [1,2,3]. Their label fremley sensitivity, and selectivity
play key roles in this success, but also their mogli results in terms of
miniaturization, multiplexing, all-in-one integrati, and cheapness are crucial.
These features make optical biosensors very progy@atforms for point of care
tests of last generation [4]. Moreover, couplingSBR/LSPR transduction with
biomimetic receptors may open new interesting dietestrategies in biosensing.
This keynote presents the last achievements iffiglet and will present a case
study of interest in clinical diagnostics recerfiypded by a project (SIR MIUR
2015). It aims to develop a nanobiosensor basednoavative MIP-based
receptors coupled to LSPR transduction for theh'hsgnsitive' detection of
cardiac troponin T (hsTnT) for a point of care t#¥DCT) of last generation.
Cardiac TnT in blood is the most specific and deresibiomarker of acute
miocardial infarction (AMI) for its positive conbution to early diagnosis [5].
TnT quantification is routinary in triage protocolsf cardiac emergency,
according to the current international guidelinast available point of care tests
(POCTs), based on immunoreactions, allow still onjyalitative or semi-
quantitative detection, far from international regqments [6]. Their use in pre-
hospital management of patients (ambulances, meldibaratories, peripheral,
country hospitals) is thus still a challenge, dllibeir positive diagnostic and
prognostic impact has been demonstrated (REF) High sensitive TnT
quantification by standard core laboratory test@gains thus the first choice, if
obtainable within 1 hr from the onset of symptonike recent appearance of
molecularly imprinted polymers (MIPs) for TnT deiea suggest a step forward
in the research on TnT bioreceptors [8]. In thésyfework, MIP receptors coupled
traditional and Localized Surface Plasmon Resonan&°R, LSPR)
nanotechnology, will possibly open a new POC tgsim hsTnT detection on
small, portable, mini invasive, and sensitive matis for early diagnosis of AMI.

[1] S. Mariani, and M. Minunni, Analytical and Binalytical Chemistry 406,
(2014), 2303-2323.
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[2] S. Scarano, M. Mascini, A.P. Turner, M. MinunnBiosensors and
Bioelectronics 25 (2010) 957-966.

[3] Y. Hong, Y.-M. Huh, D. S. Yoon, and J. Yangudnal of Nanomaterials,
2012, (2012), 1-13.

[4] J.P. Salvador, M.P. Kreuzer, R. Quidant, G. &sbs, M.P. Marco, Methods
Molecular Biology, 811, (2012), 207-221.

[5] T.Reichlin, R. Twerenbold, M. Reiter et al. Arean Journal of Med,
125,(2012), 1205-1213.

[6] M.H. Bruins Slot, G.J. van der Heijden, S.Delpstra et al., International
Journal of Cardiology, 168, (2013), 5355-5362.

[7] R.H. Birkhahn, E. Haines, W. Wen, L. Reddy, W.Rriggs, P.A. Datillo
American Journal of Emergergency Medicine, 29, (30304-308.

[8] N. Karimian, M. Vagin, M.H. Zavar, M. Chamsa&,P. Turner, A. Tiwari,
Biosensensors and Bioelectronics, 50, (2013), 482-4
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ANALYTICAL CHARACTERIZATION OF POLYURETHANE FOAMS
MODIFIED BY SILVER NANOPHASES. A MULTI-TECHNIQUE
APPROACH FOR THE SYSTEMATIC ASSESSMENT OF SURFACE
CHEMISTRY, MORPHOLOGY, ION AND NANOPARTICLE RELEASE
ISSUES

R.A. Piccd, F. Paladirfi M.C. Sportelff, M. Pollin?, L.C. Giannossa C. Di
Francd, A. Mangoné, A. Valentinf, A. Sanniné, N. Cioffi

!Dipartimento di Chimica, Universita degli Studi BAtdo Moro, Via Orabona 4,
70126 Bari

“Dipartimento di Ingegneria dell'Innovazione, Unisia del Salento, Via per
Monteroni, 73100 Lecce

3CNR-IFN - Dipartimento Interateneo di Fisica, Unisiéd degli Studi di Bari
Aldo Moro, Via Orabona 4, 70126 Bari

“Dipartimento Interateneo di Fisica, Universita d&gudi di Bari Aldo Moro, Via
Orabona 4, 70126 Bari

Polyurethane foams modified by photo-depositedesilwvanoparticles (Ag-PU)
represent one of the outcomes of the national gr6fONO01_02210 - Silver” we
carried out in the last four years. This antimi¢cablmaterial is successfully
applied as a key-component of several industriaddgosuch as air-filtering
systems, stuffing for seats, etc. [1, 2]. On theeothand, the widespread use of
nanomaterials in commercial goods poses some amcegarding human and
environmental health. As a result, a detailed atterezation of Ag-treated
materials might be unavoidable.

Here we report the most representative resulteefihalytical characterization of
the composite material in terms of morphology, actef chemical composition,
ionic release in contact media, bioactivity, ashaslwhole nanoparticle release.
Scanning Electron Microscopy (SEM) was used to ssssihe composite
morphology and cross-sectional SEM allowed usdoetithe inorganic nanophase
distribution and morphology changes at differenitts of the foam'’s surface.
X-ray Photoelectron Spectroscopy (XPS) providedtjtaive information about
silver surface availability, as a function of thetal precursor concentration in the
photo-deposition media [3]. Ag surface chemicalest@as evaluated by means of
its main Auger signal.

Inductively coupled plasma atomization mass spewtoy (ICP-MS) allowed
investigating A release in contact media such as physiologicatisols, as well
as slightly acidic media, as a function of the ailwoverall content in Ag-PU
composites.

The potential release of entire nanoparticles fAggrPU materials was studied by
developing a suitable experimental setup for tloeitection after air filtration
with the proposed composites. Collected sampleg apalyzed by Transmission
Electron Microscopy (TEM) to validate release expents, aimed at ruling out
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or quantifying the extent of whole particle reledseantimicrobial foams under
real-life usage conditions.

The different analytical results concur in demaastg that Ag-PU potential

efficacy (in terms of Ag surface content, in-degistribution and ionic release) as
well as the corresponding bioactivity are easilyatnie by controlling the sample
deposition parameters. Conclusions will be drawoualthe safety and efficiency
of the mentioned Ag-PU composites.

[1] M. Pollini, A. Sannino, A. Maffezzoli, A. Liccilli, Antibacterial surface
treatments based on silver clusters depositionofgan Patent No. EP1986499
(2008).

[2] F. Paladini, I.R. Cooper, M. Pollini J. Appl.idobiol. 116 (2014) 710-717.

[3] F. Paladini, R.A. Picca, M.C. Sportelli, N. @ip A. Sannino, M. Pollini,
Mater. Sci. Eng. C 52 (2015) 1-10.
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APPLICATIONS OF THE CHEMICAL EQUILIBRIUM MODELLING
EXPERTISE

P. G. Daniele
Universita di Torino, Dipartimento Chimica, via®iuria, 7 — 10125 Torino, Italy

Our experience in equilibrium studies has mainlgarded the evaluation of
protonation and complexation constants, principbitypotentiometry, molecular
absorbance spectrophotometry and calorimetry. Nay&the scientific approach
to this topic is changed, involving further instremtal techniques, that can
provide complementary information, such as NMR, EERI MS, fluorescence,
separation techniques. The information obtainedutin these techniques or
combination thereof affords the species formingsolution as well as their
stability constants. In turn, the skills in the oheal speciation modelling are
fundamental for the rigorous interpretation of iptal ion — ligand complex
formation, ii) charge-transfer complexes (CT) betweorganic molecules, iii)
binding of metal ions or organic molecules to mawotecules, iv) bio-
inorganic/organic processes, V) heterogenous égailiThe application of new
techniques and the multidisciplinary approach is thvestigation lead to widen
the application fields of the equilibrium studies.

In this note | shall review some of the fields teaill need to be examined by an
expert of chemical modeling.
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ANALYSIS OF NEW PSYCOACTIVE SUBSTANCES IN BIOLOGICA L
MATRICES BY PLE FOLLOWED BY LC-MS/MS

M. Sergi
Facolta di Bioscienze e Tecnologie Agroalimentarabientali, Universita di
Teramo, Via C. Lerici, 1 — 64023 Mosciano S.A. (TE)

Drug abuse is a growing global problem that affeasple of all ages. Recently
new psychoactive substances (NPS) often sold gml*ldghs” appeared in the
illicit market.

In our laboratories different analytical methods floe determination of several
NPS were developed for different biological matsi¢plasma, oral fluids (OF),
urine and hair); these methods are focused toitheltaneous identification and
quantification of 48 NPS, including cathinones, mdthylamines, synthetic
cannabinoids and several metabolites. A part ofdékearch activities was carried
out in RIS-Carabinieri laboratories.

For plasmaa rapid sample preparation was performed: 250 |eL.smple was
mixed with ACN/MeOH for protein precipitation. Tiextraction of analytes from
hair was based on pressurized liquid extractiorEjPbllowed by SPE, in order
to obtain both reduction of matrix effect and ehnent of the analytes [1]. For
plasma and hair the analysis was carried out bynsmedUHPLC-HRMS/MS by
Orbitrap mass spectrometer.

Urine preparation was carried out on 90uL of sammpheubated withf-
glucuronidase and then cleaned up by SPE followedHBLC-MS/MS. This
procedure provides an efficient extraction/samjgarc-up.

Oral Fluidshas become a valuable biologic specimen for togmichl analysis
because of easy and non-invasive collection praesdu

The sample preparation is based on microextrattyopacked sorbent (MEPS), a
novel technique which is based on the miniaturtraf solid phase extraction
(SPE) [2]. The effectiveness of the clean-up wasgad by low ion suppression in
ESI-MS/MS, evaluated by post-infusion analysis, ckhwas below 15% for all
the analytes.

The presented methods were fully validated accgrttinthe Scientific Working
Group for Forensic Toxicology (SWGTOX) guidelines.

[1] M. Sergi, S. Napoletano, C. Montesano, R. i R. Curini, D.
Compagnone, Analytical and Bioanalytical Chemis#@5 (2012) 1-11.

[2] M. Moein, A. Abdel-Rehim, M. Abdel-Rehirirends in Analytical Chemistry
67 (2015) 33-44
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ELECTROCATALYTIC COATINGS IN AMPEROMETRIC SENSING:
ADVANTAGES AND CRITICISMS

C. Zanardi, L. Pigani, F. Terzi, B. Zanfrognini, Reeber
Dipartimento di Scienze Chimiche e Geologiche, @rsita di Modena e Reggio
Emilia, via G. Campi 103, 41125 Modena

The most critical aspect leading to the developnoérain efficient amperometric
sensor lies in the choice of the sensitive elemghich constitutes the interface of
the device with the analyte. In this respect, iha excessive to affirm that a
notable portion of the progresses in amperometremsing should be

acknowledged to the advent of novel electrode ngat{1,2]. They range from

organic to inorganic materials, possessing surftoectures that are properly
described on meso- or nanoscale. The number oihp@ssectrode coatings is
further enriched by the introduction of compositatenials, aiming not only at

combining the properties of the individual compasenbut also at taking

advantage of the possible synergic action betwieem t

The talk aims at giving a quick overview of the malectrocatalytic coatings
used in electroanalysis. Redox mediators, condgigolymers, metal and carbon
nanosized materials, together with the relevant pmsites, will be considered
with particular attention. The exam will be addegsdo account for the main
advantages afforded by the use of these matenatectroanalysis. On the other
side, the main critical points that researchershtavovercome when developing
efficient electrode coatings for amperometric segsvill be also considered: the
stability of the sensitive element on the electreddace, the optimization of the
deposition parameters in respect to the performasfcéhe resulting sensor
system, the correct definition of the charactersstiof the coating from

electrochemical, spectroscopic and microscopic stgations, the definition of

the performance of the sensor in real matrices.s&henstitute fundamental
points of the complex process toward the developrokeffective amperometric

sensor systems.

[1] R. Seeber, F. Terzi, C. Zanardi, Functionalenats in amperometric sensing.
Polymeric, inorganic, and nanocomposite mater@aisfodified electrodes. Book
series: Monographs in electrochemistry; F. Schigtz ), Springer, 2014.

[2] R. Seeber, L. Pigani, F. Terzi, C. Zanardi, dilechim. Acta (2015), doi:

10.1016/j.electacta.2015.03.074.
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CHALLENGES IN FOOD PROTEOMICS FOR THE SELECTION OF
LOW TOXICITY WHEAT GENOTYPES TOWARDS CELIAC DISEASE
PATIENTS

R. Pilolli, L. Monaci
Istituto di Scienze delle Produzioni Alimentari,PIS-CNR, via G. Amendola
122/0, 70126, Bari

Owing to its extensive use in human diet, wheaansong the most common
causes of food-related allergies and intoleranGasten proteins and particularly
the gliadin fractions represent the main factaygeiring celiac disease. Given the
extremely high structural heterogeneity of gliadigenerated by amino acid
insertions, deletions and substitutions, the ploysttemical properties of gliadins
can vary significantly among wheat genotypes (sgccultivars and breeding
lines) influencing in parallel the immunoreactiveperties and the susceptibility
to enzymatic treatment [1]. Therefore, the strualtwwharacterization and the
correlation with relevant toxicity, by tracking thiate upon gastrointestinal
digestion of wheat-based commodities [2], gainsiftance to deepen the
knowledge at the molecular level of the immunolagigathway and to identify
naturally low toxic wheat species and/or efficidatoxification technologies.
Recent development in proteomics have contributegivte insights in this field,
although the analytical capabilities of the protemapproach are challenged by
the complexity of the wheat seed proteome andqudatily of the gluten protein
fraction. Limited database entries available, caxipy arising from sets of
homologue proteins, large occurrence of repeatetifsneery low number of
basic residues for tryptic hydrolysis representwiii@cks that complicate the
comprehensive proteomic cataloguing of the glutestgins. These challenging
issues can only be addressed by the use of inéeraip-to-date analytical
approaches, which together constitute the platfofrmodern food proteomics,
and where a pivotal role is played by mass spe@atgm

The authors acknowledge the project SIR 2014 “S.eavVhPro. - Proteomic
characterization of Selected durum Wheat cultivems PROduction of low
toxicity-food products towards celiac disease pati€RBSI14QQ1W)”

[1] G. Mamone, G. Picariello, F. Addeo, P. FerraBkpert Rev Proteomics 8
(2011) 95-115.

[2] G. Picariello, G. Mamone, C. Nitride, F. Addd®, Ferranti, Tr. Anal. Chem.
52 (2013) 120-134.
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NATURE-INSPIRED DNA-BASED SENSORS

A. Porchetta, A. Idili, A. Amodio, S. Ranallo, E.eDGrosso, G. Palleschi, F.
Ricci

Dipartimento di Scienze e Tecnologie Chimiche, @mita di Roma, Tor
Vergata, 00133 Roma

Here | summarize the most recent results achiavéke laboratory of biosensors
and nanomachines towards the development of DNA&¢ebawitches and sensors
for the detection of clinically relevant proteirrgats. The inspiration behind our
approach is derived from nature’s sensing systemmch employ nanometer-
scale protein and nucleic-acid-based “switchestétect thousands of distinct
molecules (including disease markers) in real twidin complex physiological
environments. By mimicking this sensing strategy mave developed during
recent years several optical and electrochemicaAbbised sensors for the
detection of specific DNA sequences, antibodiestgins and aptamer’s targets.
Critically, because the signal of these sensonsdsced only by the formation of
a highly specific probe—target complex which triggga specific conformational
change, our sensors work well even when deployetbmplex samples. Given
these attributes, the optical and electrochemicdliAfbased sensors we have
developed may prove of significant utility in a ganof applications, including
drug screening, cancer diagnostics, and develo@hkeioiogy.
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CHELATION THERAPY IN METAL INTOXICATION

G. Crisponj V.M. Nurchi
Dipartimento di Scienze Chimiche e Geologiche, @rsita di Cagliari, Cittadella
Universitaria, 09042 Monserrato-Cagliari

Chelation therapy is a consolidated medical proeedised primarily to reduce
the toxic effects of metal ions on human tissues.application spans a broad
spectrum of disorders, ranging from acute metalxication to genetic metal-
overload diseases [1-3]. The use of chelating ageah be compromised by a
number of serious side effects, mainly attributatoleperturbed equilibrium of
essential metal ion homeostasis and dislocatiorcamhplexed metal ions to
dangerous body sites. For this reason, chelatie@naply has been limited to
specific critical and otherwise untreatable comdis and needs to be monitored
within an appropriate clinical context. The essanproperties of a chelating
agent, based on both chemical and biomedical ceratidns, have been better
and better defined through the years. Some regsisite schematically sketched
in the following: high stability of the formed cotepes; selectivity toward the
target metal ion; no disturbance of the homeostafsessential metal ions; high
exchange rate of metal between endogenous ligands caelating agents;
favorable pharmacokinetics; slow biochemical meligby favorable toxicity
profile of chelating agent and its complexes. Soofethe above traced
requirements will be discussed in some detail. fgggnout the interconnections
between them.

A second purpose of this communication is to deschiow a “false chelation
therapy” has historically developed. In fact, déspthe limited approved
indications, advertisements for the treatment aherous other conditions can
easily be found on the web. Although these treatsnbave no scientific basis,
they are proposed to the public in such an appgalay that it may be difficult to
effectively counteract the phenomenon.

[1] G. Crisponi, V.M. Nurchi, M. Crespo Alonso, Toso, Curr. Med. Chem. 19
(2012) 2794-2815

[2] V.M. Nurchi, M. Crespo Alonso, L. Toso, J.l. tlowicz, G. Crisponi Mini-
Rev. Med. Chem., 13 (2013) 1541-1549

[3] G. Crisponi, V. M. Nurchi, J. I. Lachowicz, MCrespo-Alonso, M.A.
Zoroddu, M. Peana, Coord. Chem. Rev. 284 (2018)-285
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APPLICATION OF 3-WAY PRINCIPAL COMPONENT ANALYSIS F OR
EVALUATING YOGURT STABILITY

M. Casalé, L. Bagnasch B. Aliakbariad, P. Pereg S. Lanteri, R. Leardt
!Dipartimento di Farmacia, Universitd di Genova, \Bagata Salerno 13, I-
16147 Genova

“Dipartimento di Ingegneria Civile, Chimica e Ambiaie, Universita di Genova,
Via Opera Pia 15, 1-16145 Genova.

Color, texture and aroma are key elements of awnass buying decisions, thus,
monitoring the stability of these features througththe entire period of yogurt
validity is fundamental for diary product produce@olor, aroma and texture
deteriorations are due to changes in the physotemical and microbiological
composition of yogurt but especially microbiolodicanalysis of yogurt is
expensive and time consuming.

In this study, UV-VIS spectroscopy was applied asapid and alternative
technique to traditional analytical methods, to rarthe stability of yogurt up to
49 days of storage at 4 °C.

UV-VIS spectroscopy was employed with an integigtsphere for specular and
diffuse reflectance measurements and, for each rfjogalor stability during
storage time was evaluated in terms of CIELAB calaaice values [1].

In order to evaluate the texture and aroma champes|ogical curves and pH
values of yogurt during storage were determinedeoacweek for the entire
period.

The information contained in the 3-way UV-VIS arteological data sets was
extracted using multivariate data analysis and iSpadly Tucker 3 [2-4] as a
multi-way decomposition method.

It was interesting to note that the time-relateidnmation contained in the UV-
VIS and rheological data was not visible by simpbmparing the profiles of
signals, partially visible in the 2 way Principabi@ponent space, and very clear
in the Tucker 3 models.

Color, texture and aroma of yogurt samples were alsaluated by a consumer
acceptance test. The scores of the assessors weeod agreement with the
results of 3-way PCA performed on the rheologicalasurements and the UV-
VIS spectra.

[1] CIE (Commission Internationale de l'eclairage) (@P7Recommendations on
uniform colourspaces-colour equations, psychomewiour terms. Supplement No.
2 to CIE Publ. No. 15 (E-1.3.L) 1971/9TC-1-3, CHaris.

[2] LR. Tucker, Some mathematical notes on threedendactor analysis.
Psychometrika 31 (1966) 279-311.

[3] PM. Kroonenberg, Three-mode Principal Compon&nalysis. DSWO Press:
Leiden, 1983.

[4] P. Geladi, Analysis of multi-way (multi-modepth. Chemometrics Intell. Lab.
Syst. 7 (1989) 11-30.
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SIMULTANEOUS ANALYSIS OF INTACT GLUCOSINOLATES AND
CORRESPONDING ISOTHIOCYANATES BY LIQUID
CHROMATOGRAPHY-MASS SPECTROMETRY IN  STARTING
BIOMASSES AND ENRICHED BAKERY PRODUCTS.

P. Féancd S. SpinozZi E. Pagnotta L. Lazzerf, L. Ugolini?, C. Camborata A.
Rod

!Dipartimento di Chimica “Giacomo Ciamician”, Uniwi#a di Bologna, Via
Selmi, 2 — 40126 Bologna

“Centro di Ricerca per le Colture Industriali (CRANG, Via di Corticella, 133 —
40128 Bologna

Glucosinolates (GLS) are nitrogen and sulfur-comitey secondary metabolites
found mainly in the order of thBrassicaceaeGlucosinolates are hydrolyzed by
endogenous thioglucosidases (myrosinases) to peodkathiocyanates (ITC),
which showed high anticancer activity. Due to tHa#neficial effects, different
functional foodscontaining GLS were developed. In this contextjsitvery
important to control GLS amount and stability irttte functional food to be
produced.

The only existing ISO procedure [1] for GLS anatysonsists in their conversion
into desulphoglucosinolates followed by quantificatoy HPLC-UV. Therefore,
a faster and more robust method for the directyaislbf intact GLS would be
very useful to monitor GLS content of a functiof@abd during all stages of its
production.

A new HPLC-ESI-MS/MS [2] method for the simultansadetermination of the
glucosinolates Glucoraphanin and Glucoerucin ance thorresponding
isothiocyanates Sulforaphane and Erucin was deedl@md applied to quantify
these compounds iBruca sativaseeds and functional foods. The method was
validated following the ICH guidelines [3]. Replieaexperiments demonstrated
good accuracy (bias < 10%) and precision (CV% < N1 0%etection and
quantification limits were in the range of 1 — 4@9mL. Calibration curves were
validated on concentration ranges from 0.05 tqu§0nl. The validated method
was applied to the simultaneous determination oficgginolates and
isothiocyanates in bakery products enriched witlcgsinolates and to evaluate
glucosinolates amount and stability after differamdustrial processes, from the
choice of the biomasses to the final product.

[1] G. De Colza, ISO 9167-1 (1992)

[2] T.R. Cataldi, A. Rubino, F. Lelario, S.A. BufRapid Commun.Mass.
Spectrom21 (2007) 2374-2388

[3] Guidance for Industry: Q2B Validation of Analyal Procedures:
Methodology (1996)
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COMPARISON BETWEEN BERBERINE AND BERBERRUBINE
BIODISTRUBUTION AFTER ORAL ADMINISTRATION IN RATS B Y
HPLC-ES-MS/MS

S. SpinozZi, C. Camborafa R. Aldini?, C. Calicett, F. Nerf, L. Maronf, M.
Robertf, A. Roda

!Dipartimento di Chimica “G. Ciamician”, Universi@i Bologna, Via Selmi 2,
40126 Bologna

Dipartimento di Farmacia e Biotecnologie, Universit Bologna, Via Belmeloro
6, 40126 Bologna

3Dipartimento di Scienze Mediche e Chirurgiche, @m$itd di Bologna, Via
Massarenti 9, 40138

Berberine (BBR) is an isoquinoline alkaloid isothtédrom several herbal
medicines that exhibits a multi-target activity .[I)espite its pharmacological
effect, the bioavailability of BBR was very low. Agll as BBR, also its primary
metabolites, particularly Berberrubine (M1) shoveedholesterol-lowering effect.
The plasma concentration of M1 was ten times highan BBR and others
metabolites [1]. Recently, several studies haven leried out to explain how
BBR, so poorly bioavailable, still exhibits reletgpharmacological activities.
Previously we demonstrated that M1 could tautoneérin its more lipophilic
quinoid form, which accumulate in systemic compamitmore than BBR [1]. In
order to demonstrate the vivo tautomeric equilibrium of M1, experiments on rat
model with external biliary fistula were carriedto@pecifically, M1 has been
administered at a single dose of 10mg/kg and coedpty BBR administration.
BBR, M1 and their potential metabolites have beealyaed in plasma, liver and
bile by a validated HPLC-ES-MS/MS after sample clep. Preliminary data
show that M1 is more efficiently secreted in bitart BBR (SB,ax 0f 19.6 and 3.3
nmol/min/kg respectively) and poorly metabolizedtbg liver. The plasma levels
of M1 are higher when it was directly infused (Cm&%.8 uM) and when it was
recovered as hepatic metabolite after BBR admatisin (Cmax=0.085 uM, time
120 min). These data suggest that M1 could be yighhserved in enterohepatic
circulation thought to be actively absorbed in tleeim in its neutral and more
lipophilic quinoid form by the keto-enol tautomensoccurring in the intestine at
a pH>6. Then the quinoid form of M1 could be reabed by passive non ionic
transport along the entire intestinal tract resgltin a higher concentration in
blood. The use of M1 as a drug could be a beneditding the metabolic hepatic
pathway producing a more constant and efficientesye exposure compared to
BBR administration. Studies on the relationshiphwitiomarkers of different
diseases are currently underway for M1 in enol gudoid form to better explain
its potential benefic as a drug.

[1] S. Spinozzi et all J. Nat. Prod. 77 (2014) 7662
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COUPLING OF HIGH TEMPERATURE LIQUID CHROMATOGRAPHY
TO ICPMS FOR THE DETERMINATION OF ARSENIC AND SELEN UM
SPECIES RELEVANT FOR FOOD SAFETY ASSESSMENT

A. Terol, F. Ardini, M. Grotti
Dipartimento di Chimica e Chimica Industriale, Usiisita di Genova, Via
Dodecaneso, 31 — 16146 Genova, Italy.

Although HPLC/ICPMS is the analytical technique dfoice for elemental
speciation analysis, this coupling still sufferenfr the low tolerance of the
detection system to mobile phases with high safttexdt or organic solvents,
thereby motivating the search for alternatives.

High temperature liquid chromatography (HTLC) is dagh-performance
separation method where the column is heated ovan to take advantage of the
effect of high temperatures on the chromatogra®paration, such as the
shortening in the retention times, the reductioth@ mobile phase polarity and
viscosity, the possibility to avoid organic solvem@ind to work with 100% water
as the mobile phase.

Consequently, the HTLC/ICPMS hyphenation could roptly combine the
advantages of HTLC as a separation technique wilativantages of ICPMS as a
powerful detector.

The aim of the present work, carried out in thetewnof the Project PRIN-
2010AXENJ8, was to explore the potential of HTLG?NAS for the
determination of arsenic and selenium species.

As regards selenium, a new method has been dewkefop¢he quantification of
selenosugars and trimethylselenonium ion in urama@es. These compounds are
very important because they are the major selemetabolites in human urine
and their quantification can provide useful infotioa on the transformations that
take place in the body producing beneficial oridetntal effects. The method has
been optimized, compared to conventional HPLC/ICPAME finally applied to
the analysis of urine samples from two volunteesfoile and after ingestion of
Brazil nuts or selenium supplements.

The case of arsenic is also very interesting bec#gsspeciation is essential to
assess its actual toxicity. Therefore, a new HTCEMS method has been
developed to quantify arsenic compounds with d#feértoxicity, such as arsenite,
arsenate, dimethylarsinic acid, monomethylarsonad,a arsenosugars and
arsenobetaine. The developed method has been @piethe analysis of
representative samples of interest in the foodtgafesessment field, including
seafood and rice products.
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SYNTHESYS AND CHARACTERISATION OF MODEL Ag/polymer
SYSTEMS FOR THE ASSESMENT OF SILVER RELEASE FROM
ANTIBACTERIAL PACKAGING

S. Recchij M. Marell?, C. Dossi, D. Monticelli*.

!Dipartimento di Scienza e Alta Tecnologia, Universiegli Studi dell’lnsubria,
via Valleggio 11 — 22100 Como.

’CNR-ISTM via C. Gogli 19 — 20133 Milano.

*Dipartimento di Scienze Teoriche e Applicate, Umsid degli Studi
dell'Insubria, via Dunant 3 — 21100 Varese.

Due to their well-known antibacterial propertiedyes nanoparticles (Ag NPs)
find applications in various fields, ranging fromrgical tools to food packaging.
Although there is a wide literature regarding Aga\iBxicity on bacteria and also
on their potential hazards for human health, thiengte antibacterial mechanism
of action of Ag NPs is still widely studied. In tloase of food packaging it is
fundamental to assess the release of Ag NPs aAd/aons to food because the
former ones are potentially dangerous for humaitthea

To overcome the variability induced by the diffargracking preparations (the
utilization of “breathable” and releasing resins, an example) we decided to
study a way to have Ag NPs implantation on a polyriilen without the
utilization of any other resin. The apparatus vwalfy developed for this purpose
implies a plasma source for the formation of Ag NB8-15 nm) which are
accelerated in a gun trough a triggered high presgulsed valve. In this way a
supersonic beam of Ag NPs is generated: the kiregtergy of such Ag NPs is
sufficient to implant them on a polymeric targeeTprinciples of this preparation
method are described in the literature [1,2]. TlieNPs/polymer specimens were
prepared with a gradient Ag concentration to sttity differential release of
silver in a single specimen.

Here we would like to present the features of theedel materials as determined
by electron microscopy (ESEM, HRTEM) and by lasdilagon ICP-MS.
Preliminary data on leaching tests will be alsosprged: data refers to ICP-MS
determination of bulk Ag concentration in leachs@utions together with laser
ablation concentrations profiles recorded on Ag/N&lgmers.

This research was financially supported by PRIN ®2RQl11, project
2010AXENJ8_006.

[1] E. Barborini, P. Piseri, P.Milani, J. Phys. Appl. Phys. 32 (1999) L105.

[2] V. Tafreshi, P. Piseri, G. Benedek, P. Milamudhal of Nanoscience and
Nanotechnology 6 (2006) 1140.
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USE OF A LC-DAD-QTOF SYSTEM FOR THE IDENTIFICATION OF
MARKER COMPOUNDS IN ARGENTINEAN ZUCCAGNIA PUNCTATA
AND RELATED PROPOLIS

E. Solorzand? C. Bortolint, S. Bogiallt, P. Pastore

!Dipartimento di Scienze Chimiche, Universita di &l Via Marzolo, 1 —
35131 Padova

’Permanent address: INQUINOA (Instituto de Quimieh Moroeste Argentino-
CONICET) presso Instituto de Quimica Fisica, Faculle Bioquimica, Quimica
y Farmacia, Universidad Nacional de Tucuman, Samenzn 456 — T4000CAN,
S. M. de Tucumén, Argentina

The characterization of the chemical profile ofdmtive phenolic compounds in
Zuccagnia punctatavas accomplished by LC coupled to both DAD and QTOF
detection system.

The use of C18 and pentafluorophenyl (PFP) colunwmish various
chromatographic conditions was optimized in terrheficiency and selectivity.
The use of a PFP column with water and methanalifeezd with 1 mM formic
acid in ESI negative acquisition showed the higlpestormance mainly towards
caffeic acid derivatives and isobaric positionabners of flavonoids. The
developed method ensured a straightforward apprimadarget, suspect and non
target analysis of the phenolic fractions of bioactplants, overcoming time-
comsuming semi-preparative procedurgspunctataand four propolis samples
collected whereZ. punctatagrows were analyzed. Fourteen compounds never
mentioned before for this shrub were identified tfee first time, among them 4'-
hydroxy-2'-methoxydihydrochalcone, 2',4’-dihydroxiggdrochalcone and 1-
methyl-3-(4'-hydroxy)phenyl propyl p-coumaric acebster resulted as major
components. Only the two propolis collected in Débnte phytogeographical
region showed large amounts of the major bioacthaecules present id.
punctata In the absence of pure standards, this approkmiveal to perform a
rapid screening of plant and propolis, ensuring plessibility to selectively
compare their chemical profiles. Some biomarkerZ.opunctatawas proposed
for the standardization &. punctatatype propolis.
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PEDOT MODIFIED ELECTRODES FOR THE DETERMINATION OF
COLOUR INDEX AND POLYPHENOL CONTENT IN WINES

L. Pigani, C. Rioli, R. Seebet, Zanardi, B. Zanfrognini
Dipartimento di Scienze Chimiche e Geologiche, @réita degli Studi di
Modena e Reggio Emilia, via G. Campi 103, 41125 &t

Polyphenols are naturally occurring compounds foladely in the fruits,
vegetables, cereals and beverages, among whiclswméhis last case, many of
the sensory attributes, such as colour and modthtae affected by the
polyphenolic content; furthermore, the determinatd this group of compounds
can help to identify variants on type and diffeesicin winemaking and
maturation processes. The characterization of & Wwinits total phenolic content
(TPP) and by its colour index (CI), which is detered by the presence of a
specific class of polyphenaols, i.e., anthocyarsnhence of great importance. The
setup of new devices and methods for rapid, chedpreliable analysis of TPP
content represents an emerging topic, to which trelelcemistry can give
important contributions.

In this presentation, we show the first resultsleadéd by using poly-
ethylenedioxythiophene (PEDOT) modified electrottasthe estimation of TPP
content and of CI in different samples of wines. &\ the several advantages
offered by PEDOT-coated electrodes, the possikiditywork properly in aqueous
media make them attractive for direct analyses cafdf matrices, as already
demonstrated in our previous studies and in R&f2].[In the preliminary part of
this study, differential pulse voltammetry (DPV) danspectrophotometric
measurements have been performed in model winé@wmducontaining different
amounts of red grape skin extract powder (oenoayaritC). PEDOT-modified
electrodes used in properly diluted wine solutidngfered at different pH values,
give rise to repeatable DPV signals in which a swdefined current peak related to
the EC content is detectable. A good correlatiofousid of the current intensity
with the TPP content, as well as with the Cl meadury spectrophotometric
methods.

In the second part of the study, the correlatiorvesl previously cited have been
used for the determination of TPP content and ofnCéommercial wines. The
comparison between TPP and CI values obtained delgctrochemical and by
the spectrophotometric methods is definitely satitfry, giving sound reasons to
go forward in this study.

[1] L. Pigani, A. Culetu, A. Ulrici, G. Foca, M. ¥nali, R. Seeber, Food
Chemistry 129 (2011) 226-233.

[2] L. Pigani, R. Seeber, A. Bedini, E. Dalcandi®, Suman, Food Analytical
Methods 7 (2014) 754-760.
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!Dipartimento di Chimica “G. Ciamician”, Universiti Bologna
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di Bologna.

3Department of Chemistry, Faculdade de Ciencias endlegia, Universidade
Nova de Lisboa.

Poly(hydroxyalkanoates) (PHAs) are polyesters pceduby several bacterial
strains and formed by saturated short chain hydrcglg. From a practical point
of view, the need to obtain effective, stable amghhguality PHAs production
usually requires long microbial acclimatization ¢ésn Consequentially, a huge
number of systematic determinations of PHAs consrat microbial community
characterization are needed; therefore it is ingparto identify fast and reliable
analytical procedures able to provide both of theammeters for a real time
monitoring of the production process.

The aim of this work is the development of a fastmod for the quantitative
determination of PHAs and their monomeric compositby using pyrolysis
coupled with GC-MS analysis. In fact, under pysiy PHAS are degraded in
high yield (>40%, w/wPHA) into the correspondingalkenoic acids (e.qg.
crotonic acid from polyhydroxybutyrate) [1]; morewy under these conditions,
other bacterial-strain specific markers (e.g. lehgin fatty acids) can be detected
[2]. In the developed protocol, the sample was afliye subjected to low
temperature thermal treatment (300°C for 30 mingainolosed vial and reaction
products were analyzed by GC-MS. The method waslyfioptimized on pure
polymers and then applied to bacterial samplesvidgri from both mixed
microbial cultures or selected strains, contaimnagious types and amounts of
PHAs.

The QUEChERS method provided RSD <15% range, tindetection of 10Qug
(1% PHAs in biomass), and results comparable tbdhaconventional methods
(R? = 0.9855), but with minimal sample pretreatment.

[1] C. Torri, H. Cordiani, C. Samori, L. Favaro, Habbri. Journal of
Chromatography A. 1359 (2014) 230-236.

[2] F. Basile, K. J. Voorhees, T. L. Hadfield. Apgnviron. Microbiol. 61 (1995)
1534-1539.
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ANALYSIS OF ANTITHYROID DRUGS IN SURFACE WATER BY
USING LIQUID CHROMATOGRAPHY TANDEM MASS
SPECTROMETRY

V. Pérez-Fernandéz S. Marchese A. Gentilt, M.A. Garcid, R. Curint, F.

Carettl, D. Perret

Department of Chemistry, Faculty of Mathematicahy$ical and Natural
Science, Sapienza University of Rome, Piazzale Mdoo 5, 00185 Rome, Italy
“Department of Analytical Chemistry, University oflcAla, Ctra.Madrid-
Barcelona, Km. 33.600, 28871, Alcala de HenaresdfMga Spain

Antithyroid drugs (ATDs) are heterocyclic compourmmtaining a thionamide
functionality able to produce a decrease in thelpcton of thyroid hormones T3
and T4. For this reason, ATDs have been in usenfmre than half a century in
human medicine for the management of hyperthyroidas well as in veterinary
medicine to treat companion and farm hyperthyraoidnals. Moreover, in the last
decade there has been a strong suspicion aboutllibggiadministration to obtain
a quick fattening with commercial purpose.

ATDs are associated with a variety of minor sidieeat and potentially life-
threatening. The FDA has categorized these drugkas D agents because of the
potential for foetal hypothyroidism. For these mwras there is a world-wide
agreement on the ban of these drugs in animal hdspa

Humans and animals excrete un-metabolized ATDsrimeuor faeces; thence,
these drugs can reach sewage treatment plantsraed seirface waters if they
escape degradation. Although the number of humascpptions is steadily
increasing, currently, there are not analytical hads to verify the potential
contamination of the different environmental contipeants. Certainly, the unique
physico-chemical properties of ATDs (high polariggnphoteric nature, small
molecular weight and tautomeric forms) make thisleananding task to be
undertaken.

This work describes development and validation oheav method for the
simultaneous determination of six antithyroid drugsurface waters using liquid
chromatography-triple quadrupole mass spectrom@&y-MS/MS). Sensitivity
and selectivity of the multiple reaction monitorify]RM) analysis allowed
applying a simple preconcentration procedure ahddsng” the sample into the
LC-MS/MS system without any other treatment withaeeries higher than 75%.
The adequate values obtained for all the validgt@rameters studied allowed its
successful application to the analysis of ATDsurnface water samples collected
from the Tiber river basin and three lakes of Lazientral Italy), selected on the
basis on the different anthropic impact. The mosgdently detected compound
was tapazole, one of the most common ATDs usedumam medicine but also
thiouracil and mercaptobenzimidazole were deteatedome of the analysed
samples.
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ALTERNATIVE RENEWABLE BIOFUEL: CHARACTERIZATION OF
VINE SHOOTS

M. Cantamessa, M. Ginepro, J. Tafur Marinos, Vagel
Dipartimento di Chimica, Universita di Torino, Vi Giuria, 7 - 10125 Torino

The issues of global warming and depletion of idssls have reemphasized the
importance of energy recovery from wastes [1]. Baggis the organic matter
derived from trees, agricultural crops and otheing plant material. The use of
biomass for energy does not increase carbon diogidessions and does not
contribute to the risk of global climate change.dddition, using biomass to
produce bioenergy is often a way to dispose of evasaterials that otherwise
would create environmental risks.

Vine shoot is the major sub-product of vineyards,itais produced from the
annual pruning, with production of approximatelydZzens/ha in Piedmont. They
are generally shredded and then buried, or burnegttly on the sideline,
constituting an additional charge for the farmdrisisolution is the fastest one but
not the best one, economically and environmentdilys, one of the biggest
challenges for wine-producing regions is to credternatives for processing the
vast amount of grape waste generated during haseasbn [2].

The present study has characterized vine shootsewaluate them as biofuel.
Two samples of vine shoots from Asti (moscato) &@wakdinia (cannonau,
cagnulari e vermentino) were analyzed. Proximatdyars (ash content, volatile
matter, fixed carbon), elemental composition (A4, €d, Cl, Co, Cr, Cu, Fe, Hg,
K, Mg, Mn, Na, Ni, Pb, Zn, S, P e Si) and higheatirg value (HHV) were
determined.

Proximate analysis results were similar for bothmevshoots. The ash content and
the HHV were approximately 3% and 4518 kcal/kgloth of them. These two
parameters make biomass suitable for using it b®fel despite its medium
quality. S, Cl and heavy metal contents were low.particular, the element
contents were higher for Asti vine shoots than Bé@dnes except for the Na, Cl,
Cr and As contents.

One of the best ways of using this waste is to edni into fuel for generating
heat and electricity on a small scale, to supplg tieeds of vinegrowers
themselves or nearby locations.

[1] I-H. Hwang, J. Kobayashi, K. Kawamoto. Wasterdgement 34 (2014) 402—
410.

[2] IMV Nabais, C Laginhas, PJM Carrott, MMLR Cadtrdournal of Analytical
and Applied Pyrolysis 87 (2010) 8-13.
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ICP-MS-BASED ISOTOPIC  ANALYSIS OF ENVIRONMENTAL
SAMPLES COLLECTED FROM POLAR REGIONS

M. Grotti', A. Bazzand, F. Ardin', K. Latruwé, F. Vanhaecke
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Isotope ratio data of appropriate analytical gyadite able to provide valuable
information in different fields of research, inciog archaeometry, geochemistry,
forensics and environmental sciences.

In particular, the measurement of lead isotop@sati environmental samples is
very useful for assessing its origin and long-ramgasport pathways and to
distinguish the relative contributions of naturaldaanthropogenic sources. The
accurate measurement of these isotope ratios cavever, be quite challenging
when the analytical concentration is low and thea size limited, as frequently
occurs in polar environmental studies.

Recently, we have developed different analyticabtquools, enabling us to
measure lead isotope ratios in a number of enviestiah sample types, including
atmospheric particulates, surface snow, marineesusgal particulate matter and
sediment. Single- and multi-collector inductivelyoupled plasma-mass
spectrometry (ICP-MS) were employed in this contamt combination with
conventional and high-efficiency sample introductieystems. The analytical
methods were optimized using multivariate approactend the procedures
developed were characterized in terms of analyt\aaking range, interferences
and uncertainty accompanying the measurement Hatally, the methods were
applied in the context of polar studies addressiath the Arctic (Ny-Alesund,
Svalbard Islands) and Antarctica (Terra Nova Bay @ome Concordia) [1-3].
The main features of the analytical procedures ldpeel and representative
results for the marine environment and the atmaspkell be presented and
discussed.

[1] A. Bazzano, P. Rivaro, F. Soggia, F. Ardini, GIrotti, Marine Chemistry, 163
(2014) 28-35.

[2] A. Bazzano, F. Soggia, M. Grotti, Environmen@hemistry 12 (2015) 245-
252.

[3] A. Bazzano, F. Ardini, S. Becagli, R. TraverR, Udisti, D. Cappelletti, M.
Grotti, Atmospheric Environment 113 (2015) 20-26.
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PASSIVE SAMPLING AND STIR BAR SORPTIVE EXTRACTION: TWO
INNOVATIVE APPROACHES FOR THE DETERMINATION OF

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS AND OTHER

POLAR CONTAMINANTS IN WATER

E. Magi M. Di Carro, Shivani Tanwar, Francisco Ardini
Dipartimento Chimica e Chimica Industriale, Univ&s di Genova, via
Dodecaneso, 31 — 16147 Genova

The protection of the aquatic environment requare®nstant monitoring activity
and new, more effective sampling/preconcentratemhniques are necessary. In
fact, besides well known pollutants as pesticidesyw compounds used in
everyday life, the “emerging pollutants”, need te tbetermined. For example
pharmaceuticals are not entirely absorbed by hubwaly, reaching the aquatic
compartment through the effluents from wastewateatinent plants. The very
low concentration level and possible matrix integfeees represent the main
analytical problems; so, highly sensitive and delecdetection techniques must
be preceded by reliable sampling and preconceoitrateps.

Two different innovative approaches have been dgesl in our laboratory for
the determination of polar contaminants in watechsas nonsteroidal anti-
inflammatory drugs (NSAIDs): stir bar sorptive edtion (SBSE) and passive
sampling, followed by liquid chromatography-tanderass spectrometry.

SBSE was developed by comparing classical PDMSbstis with new polar
phases (Polyacylate and EG-Silicone); main SBSErmpaters optimized to attain
high enrichment, then analytes were back-extrags#ug liquid desorption under
ultra sonication. The SBSE-LC-MS/MS method providadisfactory figures of
merit (NSAIDs showed LODs in the range 7.5 - 71Liy and was successfully
applied to real samples collected from river wated wastewater effluents.

The passive sampling approach was carried out inyg iolar Organic Chemical
Integrative Sampler (POCIS); samplers were depldgetivo weeks in river and
tap water, allowing the detection of analytes & tiira-trace level. Using the
sampling rates values obtained by means of a siogblleration system developed
in our lab, Time Weighted Average concentratiolN&AIDs in river water was
estimated in the range 0.33-0.46 ng L

E. Baltussen, P. Sandra, F. David, C. Cramers drddol. Sep. 11 (1999) 737-
747

D.A. Alvarez, J.D. Pettet al, Environ. Toxicol. Chem. 23 (2004) 1640-1648.
S. Tanwar, M. Di Carro, E. Magi. J. Pharm. Biom&dal. 106 (2015) 100-106
M. Di Carro, L. Bono, E. Magi Talanta, 120 (2014}33
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HINTS ON PAST SEA ICE CHANGES AND SOLAR ACTIVITY FR OM
TALOS DOME SITE (EAST ANTARCTICA)

R. Traversi, S. Becagli, L. Caiazzo, D. Frosini, 8&veri and R. Udisti
Dipartimento di Chimica “U.Schiff”, Universita dedbtudi di Firenze, Via della
Lastruccia, 3, | -50019 Sesto F.no (Firenze).

The site of Talos Dome (TD - East Antarctica, 18972° S, 2316 m a.s.l.),
revealed to yield relevant information on past smwvmnental and climatic
variability on different timescales due to favodeabfeatures such: high
accumulation rate (allowing the chemical species@rvation) and geographical
location (sensitive to atmospheric transport preesccurring on the regional to
global scale). Here we show two chemical recordsfiTD site, sea salt Na
(ssNd) and nitrate, focusing on their potentiality obpiding information on past
sea ice and solar activity.

Although sea ice is a key component of the polematie, a direct knowledge of
its variability is limited to the satellite monitog era and, for earlier times, one
has to rely on proxy data. ssN&cord from ice cores has been long proposed as
such a proxy but, in order to reliably use it, #dation with the available direct
data for current times is mandatory. At this pugassNa record from TD firn
cores was compared with satellite data of Sea kterE (SIE) in the whole
Antarctic Ocean and in different sectors in the 82003 time period. A good
agreement was observed especially considering tdss Bea and Indian Ocean
sector, which appears to control s§Neoncentration in the marine aerosol
reaching TD during selected periods.

As concerning solar activity, a better knowledgeiteflong-term variability is
crucial for solar physics, as well for environméntand climate sciences.
Continuous direct records are limited to the past tenturies, so that for longer
timescales one has to rely on indirect proxieshsag cosmogenic nuclidé&C
and '%Be, stored in natural archives. Nonetheless, aicdlff in such a
reconstruction by using cosmogenic isotopes is tduthe complex signal they
provide (containing information on production raded also on geochemical
system effects) and to significant discrepancies noiflennial time scales,
hindering the knowledge of solar activity at thisié¢ scale. At this regard, a
significant positive correlation between nitratentamt in TD (TALDICE) ice core
and the flux of galactic cosmic rays, as reconstai¢rom radiocarbon INTCAL
“C and GRIP'®Be records, was found along the Holocene on malitennial
and millennial timescales. Moreover, Schwabe ()laywd Gleissberg (55-100 yr)
solar cycles were shown to be present in the Vestcenturies of nitrate dataset.
These evidences support TALDICE nitrate record pstantial new proxy of past
solar activity.
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SOURCES, TRANSPORT PROCESSES AND CLIMATIC IMPACT OF
POLAR AEROSOL. A MULTI-YEAR ITALIAN EXPERIENCE.
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Dept. of Chemistry, Univ. of Florence, 50019 Sdstwo (FI), Italy.

The aerosol plays a key role in the local to glothakribution of natural and
anthropogenic chemical components emitted intathesphere from marine and
terrestrial environmental sectors. In particulag size distribution and chemical
composition of aerosol particles affects the clend#trough complex feedback
processes between climate forcings and environthemsponses, by the
interaction with the solar irradiation (scatteriagd absorption processes) and as
CCN sources. Besides, anthropogenic pollutantsbeaquickly transported from
the source areas to the deposition sites that dwaud a very higher vulnerability
for the atmospheric contaminants. Due to the largeertainties on the knowledge
of the quantitative and qualitative effects of #erosols in the Polar Regions and
the high vulnerability of the polar ecosystems,hwarticular attention to the
effect of the present climate change in the Arctieyeral measurements and
sampling campaigns were carried out both in Anizaicand in the Arctic since
2005 by the Italian aerosol community.

In order to understand the main atmospheric presegsssibly leading anthropic
and natural aerosol components in inner Antarcticapntinuous all-year-round
sampling of size-segregated aerosol were carrma 2005 to 2013 at Dome C
(East Antarctica; 75° 60’ S, 123° 200’ E, 3220 m.laand 1100 km away from
the nearest coast). In the Arctic, a continuouyedir-round sampling campaign is
ongoing since 2010 at Thule (North Greenland). €mpioraneously, “summer”
(March to September) aerosol was annually colleetedly Alesund (Svalbard
Islands, Norway; 78°56’ N, 11°56’E; 50 m a.s.lggéther with size-distribution
measurements in the nano- and micro-metric randggssides, shorter
measurement and sampling campaigns were carriedbyputising a tethered
balloon, up to about 1.000 m altitude, in orderstody the effect of the PBL
dynamics on the aerosol atmospheric load and cla¢composition.

Chemical analysis includes: lon Chromatographyr@aaic anions and cations,
selected organic anions); elemental analysis (PIKIE-AES and ICP-MS for
selected metals, including REES); Pb isotopic casitjpm; thermo-optical
analysis (Elemental/Organic Carbon fractions - ECYO

Besides, continuous measurements of particle sstghiition (TSI-SMPS and
TSI-APS; 6 nm — 20 um; 10 min resolution) and Bl&&rbon (by Particle Soot
Absorption Photometry — PSAP) were carried outrdythe sampling periods.
Here, we report the most relevant results obtain@t the sampling campaigns
carried out in Antarctica and in the Arctic.
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PYROLYSIS AND GASIFICATION OF WOODSTOCKS: ANALYSIS OF
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Lignocellulosic biomass is currently attracting rhuattention as a renewable
energy source. Thermochemical processes commomg ts produce energy
from biomass are pyrolysis and gasification [1]licG¢biochar), liquid (biooil and
tar) and gaseous products derived from these meseamay contain hazardous
organic compounds, such as phenols and PAHSs, degemoh experimental
conditions [2].

Since biochar can be used as a soil amendmentpi@wa soil functions and may
concurrently act as carbon sequestrator, and bmodgarded as an alternative to
fossil fuels, they can release organic compoundsdrenvironment.

The aim of this work is to assess the formatiorgfanic compounds in relation
to the main process parameters: temperature, regdane, presence of oxygen
[2].

The analysis of biooil and tar, and biochar exgagas made by GC-MS, while
qualitative identification of main sorbed volatibeganic compounds (VOCs) on
biochar was conducted by purge and trap desorptiapled to GC-MS [2].

Some samples were obtained in laboratory from #mesfeedstock (woody
biomass) at different temperature, in a range batw&00 and 900°C, both in
anaerobic and aerobic conditions. Others deriveth fcommercial or industrial
plants; in these cases exact production parametesnot always known.
Preliminary results showed that commercial/indastsiochar samples have more
VOCs than ones obtained in laboratory, e.g. metphthalene was not found in
the laboratory char samples [3]. Biooil samplesipoed in laboratory at different
temperatures have similar qualitative compositibiowever, some organic
compounds, which were found in all biooil samplesre in different percentage
depending on temperature, such as alkylphenolsilwoay phenols.

[1] K.A. Spokas, J.M. Novak, C.E. Stewart, K.B. @afi, M. Uchimiya, M.G.
DuSaire, K.S. Ro, Chemosphere 85 (2011) 869-882.

[2] M.I. Schnitzer, C.M. Monreal, G. Jandl, P. Lexber, P.B. Fransham, Journal
of Environmental Science and Health Part B 42 (20@795.

[3] N. Jendoubi, F. Broust, J.M. Commandre, G. MalWl. Sardin, J. Lédé,
Journal of Analytical and Applied Pyrolysis 92 (2059-67.
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SYSTEMIC INSECTICIDES FROM CORN COATED SEEDS. A LC-
HRMS STUDY ON METHIOCARB AND ITS METABOLITES IN
GUTTATION DROPS

A. Lentold, S. Bogiallt, V. Girolam?, A. Tappard

!Dipartimento di Scienze Chimiche, Universita d&lidi di Padova, via Marzolo
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“Dipartimento di Agronomia Animali Alimenti RisorsMaturali e Ambiente,
Universita degli Studi di Padova, Agripolis, vidlmiversita 16 - 35020 Legnaro,
Padova

The seed coating with systemic pesticides is a dwode used agronomic
practice. Recently, in EU some neonicotinoids (&pinil) have been banned as
seed coating insecticides in crops that are aittedbr honey bees [1]. As a
consequence, the methylcarbamate methiocarb haws dghorized and largely
used as an alternative pesticide for the corn sesating.

It is well established that guttation drops of pdanbtained from treated seeds
might contain high concentration of systemic péd#is [2]. In the case of corn
seeds coated with neonicotinoids, highly contanethauttations (10-1000 mg/L
of insecticide) are released in the first weekgrafhe seedling emergence [3].
These levels can cause acute toxicity in insentduded pollinators like honey
bees. Therefore, guttation drops must be caretalhsidered in the assessment of
the environmental impact of systemic pesticides.

Unfortunately, data from literature on pesticidsidee levels in guttations are still
unreliable, and very limited information on the gammental variable affecting
this contamination is available. Moreover, no deg¢garding the presence of
methiocarb and its metabolite in corn guttations accessible. This gap is of
environmental and health concern as methiocarbitandetabolites (in particular
methiocarb sulfoxide and the related hydrolysisdpats) may be toxic also for
vertebrates and mammals.

In the present study a LC-HRMS (Q-TOF) methodolbgg been optimized for
the direct determination of methiocarb and its ddgtion product in guttation
drops. The analysis of corn guttations obtained botfield and in greenhouse
allowed us to better clarify the metabolic pathvediythis insecticide that should
be considered in the related environmental risksssaent. In particular, the high
concentrations of methiocarb sulfoxide and methiocalfoxide phenol found in
guttations confirmed the potential toxicity of dsoproduced from corn seeds
coated with methiocarb.

[1] Regulation (EU) n. 485/2013 and Regulation (BUY81/2013.

[2] V. Girolami, L. Mazzon et al., J. Econ. Entomd02 (2009) 1808-1815.
[3] A. Tapparo, C. Giorio et al., J. Environ. Marif3 (2012) 1564-1568.
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Biochar is the carbonaceous residue from the pgi®lgf biomass investigated as
a soil amendment in agro-environmental practiced araste management.
Biochar properties are highly dependent on feettsthermochemical conditions.
Trace components could be formed during biochadystion, retained onto its
porous matrix, then potentially released in soilnggating beneficial or
detrimental effects on biota (e.g. plants, micramigms) [1]. Despite their
importance in field application, the impact of thesiobile substances is still
unknown due to the lack of analytical investigatioQualitative assessment of
volatile organic compounds (VOCs) was performedhbgdspace (HS) and gas
chromatography-mass spectrometry (GC-MS) [2,3]idSathase microextraction
(SPME) is a valid solventless technique for theedeination of trace compounds
in a variety of matrices, but there are few reportsts application to biochar [4].
Due to its on-fiber pre-concentration capabilitidsect immersion (DI) in water
or in head space (HS) are simple approaches foplsagntrace compounds
trapped in biochar. This study aimed at evaluatit® and DI-SPME/GC-MS
methods for the determination of mobile compounusdiochar. The methods
were developed and tested to different biochar sypge variety of compounds
including volatile fatty acids, lignin phenols, migen-containing compounds,
aromatic hydrocarbons were detected. Due to thialilons of GC-MS for high
molecular weight constituents, water extracts wanalysed by Fluorescence
Excitation-Emission (EEM) Spectrophotometry [5].eThombination of SPME
and EEM provided insightful chemical information ialh may be used to assess
the quality of biochar production.

[1] W.Buss, O.Masek (2014). Journal of EnvironméManagement, 137, 111-119;

[2] K.Spokas, J.Novak, C.Stewart, K.Cantrell, M.olya, M.DuSaire, K.Ro (2011).
Chemosphere, 85, 869-882;

[3] R. Becker, U. Dorgerloh, M.Helmis, J.Mumme, Ni&kité, [.Nehls (2013).
Bioresource Technology, 130, 621-628;

[4] M. Ghidotti, R. Conti, D. Fabbri, A. Hornung @24). Molecular analysis of
extractable fraction of biochar. Ecomondo, a mediteean platform for the sustainable
growth. Fabio Fava Ed. Rimini (I) November 5-8, 20Maggioli, pag 49-54;

[5] Uchimiya, M., Ohno, T., He, Z., (2013), J Arbpl. Pyrol, 104, 84-94;
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Scarponi, C. Totti
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The aim of this work was to determine the phytoklan concentrations of Cd,
Pb and Cu and to study the influence of phytoplamkin the distribution of these
metals in Antarctic seawater. The separation betwke algal and the inorganic
fractions of the particulate phase let us to betiederstand heavy metal
distribution along the water column. During the XXltalian Expedition to
Antarctica (austral Summer 2011-2012) three seavsai@ples were collected in
the Ross Sea area near the Italian Station “MadocHelli”. Seawater was
sampled by 20-L GO-FLO bottles at three differeepttis: 5 m, maximum
fluorescence depth (between 8 and 15 m) and 10these samples were divided
in various aliquots subjected to different treatisefior the determination of the
principal metal fractions (total, dissolved, pawtate and fraction associated to
phytoplankton). The phytoplanktonic fraction wapaated from the inorganic
particulate by a procedure previously set-up [IT2fe quali-quantitative analysis
of phytoplankton was also carried out showing that major taxa identified are
Bacillariophyceae (Diatoms), Dinophyceae (dinoglages), phytoflagellates and
a little group of Cyanophyceae. All the samplesaevsubjected to microwave
digestion before the metal determination. The detetion of Cd, Pb and Cu
concentrations in the different seawater fractimas carried out by Square Wave
Anodic Stripping Voltammetry (SWASV). Cd and Cu sha like-nutrient
behavior with total, dissolved and particulate @ntcations influenced by the
presence of phytoplankton. On the contrary, leadridution between different
fractions in seawater is related to different ispanhd the phytoplankton phase
influences only partially the behavior of Pb. Owtal highlight the significant
influence of the phytoplankton on the distributi@ihCd, Pb and Cu in seawater,
showing a determinant role in the biogeochemicalesy/of these metals.

[1] C. Truzzi, A. Annibaldi, C. Finale, G. Liban T. Romagnoli, G. Scarponi,
S. llluminati Anal. Methodg2015) DOI:10.1039/C5AY00730E

[2] G. Libani, C. Truzzi, A. Annibaldi, S. llluming C. Finale, G. Scarponi XXV
Congresso Nazionale SCI, Arcavacata di Rende (C$2/09/2014. Contrib.
Poster ANA-P4. ATTI p.230.
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Surface chemical composition of atmospheric pasiglays an important role in
determining both the reactivity and the optical gaxies of particles, thereby
influencing its role in climate forcing [1]. Surfaccomposition is strongly
depending on the sources/formation processes attiemize of particles. Surface
composition is also able to influence the risk fouman health. X-ray
photoelectron spectroscopy (XPS) could be a s@tadhnique to simultaneously
investigate surface composition of particles andnulsal speciation of the main
elements: C, S, N. In this work, atmospheric plsidiave been collected, in size-
segregated modality, using a 10-stage MOUDI-II tintacascade impactor in an
urban background site in Southeastern Italy andysed with XPS. The high
resolution XPS spectra allowed to distinguish défe organic functional groups
(C-C/C=C, -C-0, -C=0/-C(O)N, -C(0)0O, GO and to speciate the detectable
hetero-elements, sulphur ($Q sulphone and sulphide compounds), nitrogen
(NH4", NOs, NO,” and organic-nitrogen compounds), sodium*jNand chlorine
(CI") species. Significant differences in particlesobging to accumulation (small
particles) and coarse (large particles) modes weserved and correlated with
the formation processes and the sources from wpechcles originated. The O
concentrations was inversely correlated with C eotrations, however, the
content of oxidized organic carbon was not coreglatith O content confirming
that the O increment in coarse particles can bdbateéd to inorganic species
(crustal origin). The speciation of N showed ammanionly in the accumulation
mode and nitrate only in coarse mode excluding ghesence of ammonium
nitrate in the area studied. A correlation of Nd &1t was attributed to the marine
contribution with an excess of Cl on the surfaceadated with the depletion of
Cl observed in the bulk of particles. Carbonate m&sent in the coarse fraction
and it was associated with crustal aerosol.

[1] Ramanathan V, Crutzen P., Kiehl J, RosenfeldSbience 294, 2119-2124,
2001.

103



AMBG-13
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Atmospheric aerosols draw more and more attentewalse of their effects on
visibility, the direct and indirect effects on rative balance and at last, but not at
least, on human health. Regarding on, the biolbgmehanisms are not yet been
clarified and especially remains to be defined Wwhigarameters are more
biologically relevant, for example the size fraotidhe number or mass of the
particles, the chemical composition.

The use of a scanning electron microscope has fiedmihe investigation of
morphological and chemical parameters of the gagicThe simultaneous
characterization of both physical-chemical, morpgatal and dimensional
parameters of a complex mixture of organic andganoic particulate is one of the
major aspects for the characterization and ideation of emission sources
which contribute to the concentration of particelatatter in the atmosphere [1,;
2]. The particles collected on filters, used foe sampling of urban air, have a
large number of shapes and sizes and their chepoogposition is very varied.
Morpho-chemical characterisation of particles wasfggmed by ESEM - EDS
microanalysis: 21 chemical parameters (C, O, Na, MgSi, P, Cd, Cl, K, Ca,
Sn, Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, Pb) were deteed and 8 morphological
parameters (area, aspect ratio, roundness, fraotansion, box width, box
height, perimeter and equivalent spherical diametBiSD) were measured by
Image Pro Analyzer 6.3.

A chemical and morphological characterization atipalate matter belonging to
three sites was carried out: an urban site, a sit@land an industrial site. The
particles were clustered according to their contpmsiand it has been made then
a characterization of the three sites based omildisbn of these groups of
particles.

[1] S. Weinbruch, A. Worringen, M. Ebert, D. Schens, K. Kandler, U. Pfeffer,
P. Bruckmann Atmospheric Environment 99 (2014) 182e

[2] A Genga, F Baglivi, M Siciliano, T Siciliano, Mepore, G Micocci, C
Tortorella, D Aiello Chemistry Central Journal ®(22) suppl2 S3
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Atmospheric Particulate Matter (PM) can induce lzetst damage and decay of
materials. Studying the effect of dry depositiossreally complex, especially
regarding artistic and architectural surfaces {j.to now, there are no reliable
sampling methods to obtain reproducible PM depasiteerms of mass and of
uniformity of coverage, both on real or surrogatdaces.

In this work, a new type of “deposition box” [2] used to collect PM directly on
marble and aluminum specimens. Several samplingpagms have been
performed at two different sites in the urban arelslilan.

A methodology based on Variable Pressure Scannlieciren Microscopy (VP-
SEM) and Energy Dispersive X-ray Spectrometry (EBS3lyses has been set up
to characterize the specimens as regards sizee shagtribution and elemental
composition of the collected particles, thus prowgdfundamental information to
validate the new sampling system without modifyithgg specimens nor the
deposits. Specifically, through VPSE and QBSD detecSEM images are
acquired at different magnification (100x-5000xg@cling to a mapping path, in
order to represent the whole sample. Then imagespercessed through the
freeware softwarémageJto evaluate the size range (from 150 pm to 1 pnthe
particles and their number as a function of thee.sThe area of the biggest
particle founded is 1081 |fmand of the smallest one is 0,383 9uifhe combined
elaboration of SEM images and respective EDS mbéps also to determine the
covering grade of the specimens, that ranges fro%h ® 75%, depending on the
material and on the different site and time of expe.

[1] D. Maro, O. Connan, J.P. Flori, D. HérbertMRestayer, F. Olive, L. Solier, J
Aerosol Sci 69 (2014) 113-131.

[2] M. Casati, G. Rovelli, L. D’Angelo, E. Bolzaceh, A. Sansonetti, C. Conti,
L. Ferrero, Atti del convegno PM201&enova, 20-23 maggio 2014.
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COMPETITIVE ADSORPTION OF ORGANIC POLLUTANTS AND
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BTEX and chlorinated aromatic hydrocarbons seryuashtribute to surface and
groundwaters pollution, mainly due to crude oilllsgind to leakages from
industrial wastewaters [1]. Sorption based techgiel® were demonstrated to be
efficient and economical methods for the removaihefse contaminants. Among
the large number of inorganic adsorbents, theieffy of organophilic zeolites
for the removal of organic contaminants from dilagpieous solutions has been
proved [2, 3]. Due to their chemical compositiordai the possibility to be
completely regenerated at low temperatures, zeolitan be considered
environmental friendly materials.

In this work, hydrophobic zeolites ZSM-5 and Y, walnidiffer in framework
topology and channels system, were tested for teorption of aromatic
hydrocarbons (toluene and chlorobenzene) and sudtsaevealed high saturation
capacities and fast kinetics. Since the presengetiral organic matter (NOM)
can affect organic pollutants adsorption, the eftddignin derivatives phenolic
compounds on the adsorption properties was inastig Molecular dimensions
of the selected NOM monomers (caffeic acid and-pgcaoxybenzaldheyde) are
smaller than adsorbent pores size and similar & df organic pollutants.
Consequently, the phenolic compounds can be ha#tiethe zeolite frameworks.
Experimental results, indeed, confirm that both fesaf acid and para-
hydroxybenzaldheyde are highly adsorbed on zeolité®vever, competitive
adsorption of mixtures of organic pollutant and N@Mnomer on zeolites shows
that aromatic hydrocarbons are preferentially dusir The selectivity and
efficiency of the selected zeolites towards orgguatiutants in presence of NOM
make these adsorbents promising in remediatiomtdobies of natural waters.

[1] X. Zou, J. El Fallah, J. Goupil, G. Zhu, V. Wev, S. Mintova, RSC
Advances, 2012, 2, 3115-3122

[2] L. Pasti, A. Martucci, M. Nassi, A. Cavazzinf. Alberti, R. Bagatin,
Micropor. Mesopor. Mater. 160 (2012) 182-193

[3] A. Martucci, L. Pasti, , M. Nassi, A. AlbertRR. Arletti, R. Bagatin, R.
Vignola, R. Sticca, Micropor. Mesopor. Mater. 12012) 358—-367
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Harbours are important hubs for economic growth bioth tourism and
commercial activities. They are also an environmalehtirden being a source of
atmospheric pollution often localized near citiesl andustrial complexes. This is
particularly true considering that, at global leuahdbased emissions of airborne
pollutants are decreasing, but ship emissions rayeasing leading to potential
negative effects on health and climate and socwlfare [1]. The aim of the
POSEIDON project (POllution monitoring of Ship Esign: an IntegrateD
approach fOr harbor of the Adriatic basiN) is taqtify the relative contribution
of maritime traffic and harbor activities to atmbspic pollutants concentration in
four port-cities of the Adriatic Sea (Brindisi, iea, Patras and Rijeka). This
study focuses on the port-city of Venice. The shaffic impact was quantified on
various pollutants: i) gaseous and particulate PAiHmetals iii) PMo and PM s.
PAHs were collected in summer 2009 and 2012 usidgudble sampling method,
in order to compare pollutants concentration ineshejence of the wind sector
where they are coming from [2]. The contributionsbiip traffic to metals was
evaluated elaborating data collected in a longeoggfrom 2007 to 2013) using
the positive matrix factorization method. In thedehe effect of ship traffic to
PMjo and PM s was calculated applying the equation introduced\gsawal [3]
to the same data. All contributions were correlatgth the tonnage of ships
during the sampling periods and results were usegvaluate the impact of the
European Directive 2005/33/EC on air quality in \éen

[1] EEA Technical report N. 4/2013.

[2] A. Donateo, E. Gregoris, A. Gambaro, E. Meri€q, Giua, A. Nocioni, D.
Contini, Environ Sci Pollut Res 21 (2014) 9415-9429

[3] H. Agrawal, R. Eden, X. Zhang, P. M. Fine, AatKenstein, J. W. Miller, J.
Ospital, S. Teffera, D. R. Cocker, Environ Sci Tealh43 (2009) 5398-5402.
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Microwave assisted digestion in closed vesselsvisdaly employed method for
sample preparation in inorganic analysis. Severakhts result from the adoption
of closed vessel, microwave assisted dissoluti@amely accelerated digestion
time, reduced risk of environmental contaminatiord dimitation in volatile
analyte loss. Fluopolymers are largely employesdagsple holder because of their
excellent chemical stability: nevertheless, cargrogffects have been evidenced
due to the relatively high temperature (typicalfyto 200°C) and pressure (up to
10 MPa with high pressure modules) reached dureydigestion procedure.
Permeation of gases into the polymeric matrix heenbdemonstrated and is the
main mechanism responsible for carryover effecéseg enter the voids in the
polymeric matrix during microwave digestion (higbntperature and pressure)
and are trapped inside the polymer when it cool®ton temperature. During the
following use of the vessels, the entrapped gasesreleased back into the
digestion vessel, leading to the contaminationhef attack mixture by gaseous
species formed during the previous digestion. Titereést focused on the release
of chlorine containing species after digestion wattjua regia as they cause
deleterious effect on the determination of silvexd aother elements (mainly
mercury(l) and, to a lesser extent, lead) whicimfgparingly soluble chlorides.
Two strategies may be adopted to get rid of thigamination, namely extensive
cleaning by repeated treatment with acid mixturest including the
contamination source, or a thermal treatment of thssels at 140°C under
vacuum for 17 hours. Both techniques show seveeallohcks, the most relevant
being the time required to decontaminate the vessel

Aim of the present work is to identify the chloridpecies responsible for the
contamination of the vessel inner surfaces andedas this information, setup a
faster and effective route to their removal. Theeegch experimentally identified
the chlorine species trapped inside the polymeatrimnby mass spectrometry. It
was shown that a simple microwave digestion empbpyiydrazine at pH 12 lead
to a satisfactory removal of 99.9% of the contamamaby chloride in one hour
only.

This research was financially supported by PRIN (2PQ11, project
2010AXENJ8_006.

108



BBCC-1

A 'CLEAN & CHECK' METHOD FOR THE SIMULTANEOUS
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Label free and real time optical transduction, artigular by Surface Plasmon
Resonance (SPR), is undoubtedly at the forefronaffihity-based biosensing
(1,2) thanks to its sensitivity, specificity, vetiBgy, miniaturization perspectives,
reusability, and low cost. Despite its applicatiora broad area of interests, from
environment to food analysis, from drug discovery diagnostics, their
exploitation in cultural heritage conservation il sunexplored. Water-based
Highly Viscous Polymeric Dispersions (HVPD) compadd®y polyvinyl acetate
(PVA), borax, and water, were recently developed sunccessfully exploited for
the selective removal of protein materials fromnped surfaces of historical and
artistic interest (3,4). This cleaning method iseheoupled for the first time to a
SPR biosensor to simultaneously recognize albumaiioa yolk in HVPD
extracts. As specific biomarkers, ovalbumin and imoyglobulin Y are selected
for egg white and yolk recognition, respectiveljneTcorresponding antibodies
were covalently immobilized on carboxymethylatedbshifor SPR and exploited
as bioreceptors. The biosensor was first charaetnvith reference standards in
terms of reproducibility, sensitivity, and seledlyv Then, a combined ‘clean &
check' approach was optimized, consisting in thé®B\application on simulated
and real art samples followed by the evaluatiohesf egg presence in the extract,
i.e. albumen, yolk, or their co-presence in thermaThe method is mini-invasive
and fast, allowing also the further identificatiohother protein matrices possibly
present in the HVPD extract.

[1] S. Scarano, M. Mascini, A.P. Turner, M. MinunnBiosensors and
Bioelectronics 25 (2010) 957-966.

[2] M.L. Ermini, S. Mariani, S. Scarano, M. MinunniBiosensors and
Bioelectronics 61 (2014) 28-37.

[3] I. Natali, E. Carretti, L. Angelova, P. BaglipiR.G. Weiss, L. Dei, Langmuir
27 (2011) 13226-13235.

[4] E. Carretti, C. Matarrese, E. Fratini, P. Bagii L. Dei, Soft Matter 10 (2014)
4443-4450.
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Statistical techniques, when applied to data obthihy chemical analyses on
ancient ceramic, are usually expected to identibups of objects, to classify the
finds, to attribute the provenance of items comgbavigh earlier investigated ones
or to determine whether an attribution is possdl@ot. The statistical technique
most frequently used in archaeometry is the Praicipomponents Analysis
(PCA), however, its use in archaeometry showedtditimns due to its linear
feature. Therefore, our aim is testing a differestatistical technique for
archaeometry. We propose a nonlinear PCA (NLPCAYhott to extract
maximum chemical information by plotting data ore temallest number of
principal components to answer archaeological quest The more accuracy and
effectiveness of NLPCA approach with respect toddad PCA for the analysis
of archaeometric data is pointed by the study aiiliym red figured pottery (V-1V
century BC) coming from Taranto (ltaly). The resudbtained from the treatment
of compositional data, combined with those driveronf mineralogical
composition of pastes — obtained by Optical andctibe Microscopy with
Energy Dispersive X-ray Spectroscopy and X-ray Rewdiffraction-, allow to
formulate hypotheses about the provenance of thecish the manufacturing
tradition of the workshops and the existence ofural exchanges. It is worth
noting that the statistical approach here proposeatle possible a better
understanding of the relationship among ceramibrielogy, artistic expression
and workshop practice in the analyzed samples. r8ewamalytical techniques
were used to investigate items.

The results achieved showed the adequacy of thisststal treatment for the
treatment of archaeometric data as well as it aresh@ chaeological questions.
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Vegetable oils used as artists’ materials condisinixtures of triacylglycerols
(TAGSs), glycerol tri-esters of fatty acids. In reteyears paint manufacturers
exploited new vegetable oils as paint binders, aotigly replace traditional
drying oils (linseed, walnut and poppyseed oilsjthdugh linseed oil is still
frequently used in paint industry, walnut and pagg®d oils are rarely employed
today. Other oils such as sunflower, safflower,,sogstor, coconut, cotton,
oiticica, peanut, rapeseed, tall and tung, sometimexed together, have been
introduced in the production of modern paint tubese the beginning of the XX
century.

Although paint oils were and still are widely udag contemporary and modern
artists, there is a general lack of knowledge airthehaviour upon curing and
ageing. Thus, the aim of the present work is tharadtterization of these new
binding media and the study of their ageing pattsvay

Traditionally, the analysis of lipid binders hasligd on the evaluation of
characteristic ratio values of fatty acids amoumgsgas chromatography/ mass
spectrometry (GC/MS). In this study, we applied haggrformance liquid
chromatography (RP-HPLC) coupled with high-resoluti tandem mass
spectrometry (HPLC-ESI-Q-ToF) for comprehensive BA@nalysis. We took
into consideration several oils used by paint mactufers in modern oil paints:
linseed, safflower, soybean, sunflower, tung, paim castor oils. Both natural
and artificial ageing experiments were carried twtstudy the curing and
degradation processes. The fresh and aged oils eharacterized by GC/MS to
obtain their fatty acids profile. The same samplese analysed by HPLC-ESI-Q-
ToF. The changes in the profiles of the six oilseniaterpreted and discussed.
Moreover, the multi-analytical approach based ossyspectrometry was used for
the study of original paint materials from Munchaselier (Munch Museum,
Oslo). The results obtained in the analysis of paibes were compared with
those achieved for a paint sample collected from ointhe artist's sketches for
the decoration of the Festival Hall of the Universaof Oslo (1909-1916). The
combination of the data obtained by these compléangmechniques highlighted
the differences between the binding media produmedifferent manufacturers,
permitting to identify the natural sources usedemufacture the paints, and gave
us new insights on conservation issues.

111



BBCC-4
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Samples from the cultural heritage normally repmesetriguing tasks for the

analysts, as the most exhaustive information mustobtained from micro-

samples from precious objects. Surface EnhancedaR&pectroscopy (SERS) is
a promising technique for such samples, as it @satighly sensitive detection of
low concentration analytes.

During the last decades, a number of applicatio®®BRS in chemical, material,
life and heritage sciences are reported [1]. Asstonples from cultural heritage,
ad-hoc procedures have been exploited for the detectfodyes, as the noble
metal substrate highly enhances the Raman sigrtale guenching fluorescence
[2].

In-situ extractionless SERS with silver nanoparticles wascessfully employed

for the detection of dyes in swatches by Marianatdfty [3] and a similar

approach was employed to elucidate the compostafolake pigments in cross
sections [4].

In our experience this methods fails in producingrapid response for

archaeological samples such as red Egyptian texfitem Pharaonic and
Byzantine periods. The topic was faced here by fyiogj the plasmonic substrate
in order to break the bond between the dye andanibrelant ions, thus pushing its
interaction with the plasmonic substrate. Anothetriguing task is SERS

investigation of “purple codices”, which are amdhg most prestigious artworks
of Medieval age. The possible use of a mixturewad tolorants (i.e. orchil and
folium) has been hypothesized. Investigations ordehcamples highlighted a
competitive effect that may affect the results oletd by SERS.

[1] B. Sharma, R. R. Frontiera, A. Henry, E. Ringe,P. Van Duyne. Materials
Today, 15 (2012) 16-25.

[2] F. Casadio, M. Leona, J.R Lombardi, R. Van BuyiAccounts for Chemical
Research 43(2010) 782-791

[3] A. Idone, M. Gulmini, A.l. Henry, F. Casadio, Chang, L. Appolonia, R.P.
Van Duyne, N. C. Shah, Analyst, 138 (2013) 589803%

[4] A. Idone, M. Aceto, E. Diana, L. Appolonia, N&ulmini, Journal of Raman
Spectroscopy, 45 (2014) 1127-1132
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Lacustrine sediments constitute a highly informatanvironmental archive, due
to the large number of biomarkers that can be usmd paleoclimatic
reconstructions over long time intervals, espegidly using a multi-proxy
approach. Some organic biomarkers can provide nmdtion on the history of
human activities and their influence on past clendihe spread of agriculture and
pastoralism, including forest clearance activibggrated on a large scale through
controlled fires, resulted in huge changes in lasd, recorded in sedimentary
archives. Biomarkers employed as tracers for biemdsurning and
human/livestock presence include levoglucosan amdesspecific faecal sterols
[1], respectively.

However, the complexity of the matrix and the preseof several possible
interferences require high analytical performanod a considerable effort in
sample preparation and method development. In thierk, a Gas
Chromatography — Mass Spectrometry (GC-MS) andcl@romatography —
Mass Spectrometry (IC-MS) method based on Accadr&olvent Extraction
(ASE) of lacustrine sediments was developed anddataid. Extraction was
performed using a DCM:MeOH 9:1 v/v mixture. Extsacinderwent clean-up by
means of 2 g SPE silica tubes, collecting two déifé fractions for faecal sterols
and levoglucosan then subsequently analyzed withMSCand IC-MS [2],
respectively.

The method was applied to a 360 cm core retriekad Lake Trasimeno (Italy),
divided into 72 subsamples and covering the lasty2RResults were interpreted
according to the age model and the available histiinformation.

[1] R.M. D’Anjou, R.S.Bradley, N.L. Balascio, D.Binkelstein, Proceedings of
the National Academy of Sciences 109 (2012) 203B23Z.

[2] T. Kirchgeorg, S. Schupbach, N. Kehrwald, DMcWethy, C. Barbante,
Organic Geochemistry 71 (2014) 1-6
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FURTHER THERMAL ANALYTICAL AND CHEMOMETRIC TESTS ON
HUMAN FOSSIL BONES FROM TWO NECROPOLISES IN NORTHER N
SUDAN

M. Tomassetti, F. Marini, R. Bucci, L. Campaneha,Coppa
Dipartimento di Chimica, Universita di Roma “La $ajza”, Piazzale A. Moro, 5
— 00185 Roma, ltalia.

The dating of bone finds can be of great use ihagological and anthropological
studies currently carried out in ancient graveysitds, for instance in Northern
Sudan. Notably methods such as the carbon 14 metaodsatisfy this need.
However this method is costly and time-consumingctviininders its application
to a wide range of finds, something the above rebeas would like. For this
reason, in recent years, our research team, wtashcansiderable experience in
both thermal analytical and chemometric methods,ilmgestigated the possibility
of obtaining data much more rapidly concerning #ge of fossil human bone
samples by means of thermogravimetric analysis (DGG), supplemented by
chemometric processing of the thermal analyticah adotained. To this end, in
previous research [1], although still not able tmsiruct actual archaeometric
curves, it was possible to demonstrate that iersainly possible to split into two
separate clusters very ancient samples, for instanesolithic or neolithic
specimens, on the one hand, and less ancient spegindating to several
hundreds of years before or after the birth of &hon the other. In the research
previously published by us [1], carried out on skspfrom the aforesaid
Sudanese graveyards it was possible to divideittis finto two quite separate
clusters above all on the strength of the percentadlagen and carbonates they
contained as determined by thermogravimetric arslyldowever, one point
pertaining to our previous research remained uesefthis involved the remarks
made by several authors who, although agreeingauthresults concerning fossil
samples from each of the two clusters, neverthaldsbuted the differences, at
least in part, to differences in the type of boaken from different anatomic
portions of the skeleton. The results of principanponents analysis obtained in
the present research has enabled it to be conglwdédregard to what was left
undetermined in the previous article [1], that pfaet of the anatomy from which
the bone is taken has much less importance thaagd®f the sample of skeleton
being tested. The different anatomic origin of Homes does not seem to have a
very important effect, particularly in the more mmt, and thus more highly
mineralized, bone samples.

[1] M. Tomassetti, F. Marini, L. Campanella, A. @ap Microchemical J. 108
(2013) 7-13.
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RATIONAL DESIGN OF pH-CONTROLLED DNA STRAND
DISPLACEMENT
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Achieving strategies to finely regulate with bioicg inputs the formation and
functionality of DNA-based nanoarchitectures andhamachines is essential
towards a full realization of the potential of DNAanotechnology. We
demonstrated an unprecedented, rational approaekhieve control, through a
simple change of the solution’s pH, over an impuridass of DNA association-
based reactions. To do so we took advantage oplthdependence of parallel
Hoogsteen interactions and rationally designed timex-based DNA strand
displacement strategies that can be triggerediaetyfregulated at either basic or
acidic pHs. Because pH change represents an inmbantaut both in healthy and
pathological biological pathways, our findings chave implication for the
development of DNA nanostructures whose assembtly fanctionality can be

triggered in the presence c N
e e 2 &= s
specific biological targets. Strategy #1: o b\ Watson-Crick

More specifically, we designe©OH -activated DNA OH-H +Hoogsteen
two complementary strategiesStand displacement

for  which DNA-strand T SN IS
displacement is activated eithe \Vk

at basic pHs (strategy #1) or ¢
acidic/neutral pHs (strateg

o c* b* c b a
#2). D O P\'m
Triplex formation in both the 2 F sttt -
strategies allows to rationally )
control  the  displacemenb "
process by simply changing thStrategy #2: \w_ s Y
solution’s pH. For example, foll activated DNA <o \/ e

strand displacement

strategy#1, at pH 8 (a pH ¢ -

which triplex formation is N
unfavoured), strand s
displacement proceeds with onll 1

fast kinetic upon invading e -

strand (IS) addition. At pH 5, _W R XS @ P G — \atson-Crick
in contrast, which is acidic . FX - °™ & ™ Hoogsteen
enough for the clamp-like b, d* by d

strand to form a triplex inactive
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complex, the addition of the IS does not resulamy significant signal change,
suggesting that no displacement occurs.

In the second strategy developed, pH-dependeméxriprmation triggers strand
displacement. At pH 8, the addition of the IS daes result in any significant
fluorescence signal increase. In contrast, at pHthé, addition of the IS
successfully leads to the strand displacement iogacin this H-activated
strategy, a pH change of just one unit (from pHo8pH 7) is sufficient to
activate/inhibit the strand displacement process similarly to what we have
achieved with the OHhactivated strategy.

The possibility to activate/inhibit the toehold-&ange DNA strand displacement
process trough a simple change of the solution’s ggppears particularly
interesting for several reasons. For example, qpraach would permit in
principle to regulate DNA-based origami formation@NA-based nanodevices’
activity exclusively through pH changes. In additi®ince pH dysregulation is
often associated with different diseases [1], iildobe useful to activate the
functionality of drug-releasing DNA-based nanomaeki only at specific pH
values.

[1] B.A. Webb, M. Chimenti, M.P. Jacobson, D. L.rBar,Nat Rev Cance2011,
11, 671
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Dipartimento di Chimica, Universita di Roma “La $&ra”, Piazzale A. Moro, 5
— 00185 Roma

Protein phosphorylation is one of the most impdrtarechanisms to regulate
cellular processes. Mass spectrometry is curreghdymethod of choice to detect
changes in protein phosphorylation. However, theeniffication of
phosphorylation sites is challenging, due to tive &bundance of phosphorylated
proteins in eukaryotic cells. In this regard, highéensitive methods and
enrichment strategies selective for phosphopeptides necessary. Current
enrichment strategies basically rely on affinityarhatography, but they still do
not provide complete coverage of the phospohopna¢eia complex systems [1].
In this context, the general aim of this work wasdevelop innovative and
alternative materials for the highly selective ehment of phosphopeptides. In
particular the attention was focused on perovskgash as CaTi©and CaMoQ),
which were initially comparetb the most frequently employed stationary phases
based on TiQ for the enrichment of phosphopeptides using arco@umn
format. The protocol was first developed on sintpygtic mixtures, starting from
casein digests, then the new stationary phases we®d to enrich
phosphopeptides from increasingly more complicategtures (such as casein
and bovine serum albumin in different ratios), agito apply the optimized
protocol to real complex samples. The investigatioin the microcolumn
performance was characterized by strict analytitathods, also employing
phosphopetide standards to calculate recoveriesnzatdx effects, which are
usually neglected in material development for plobspeptide enrichment.

In parallel tothe investigation of new stationary phases forratclumn devices,
alternative systems were also developed to simgtié/enrichment procedure; in
this sense core-shell magnetic beads were condiddue to the ease of use of
such devices with respect to microcolumns. To nyothie surface of the E@,
magnetic beads we employed dopamine, which is dblespontaneously
polymerize in mild conditions to form polydopamiree,versatile biocompatible
polymer, which in turn is suitable to anchor megtions, such as i

The enrichment performance and the identificatiberriched phosphopeptides
with the various developed stationary phases wessaed by nanoHPLC-MS/MS
analysis and shotgun proteomics.

[1] J. D. Dunn et al. Mass Spectrometry Reviews(ZZH0) 29-54
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Speranskayaand C. Baggiani
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410012 Saratov (Russia)

Rapid diagnostic assays have been in use for dedadbe clinical and medical
sector. Nowadays rapid immunoassay-based testwidety applied in clinical,
drug, food and environmental analysis. The immunatiatographic strip test
(ICST), also known as lateral flow immunoassayedfmany advantages when
compared to other immunoassay methods such asfrieseilty format, rapid
detection (results usually come within 10—-20 mmy,requirement of equipment
or technical expertise and relatively low cost. TCSevices involve
immunoassays in which the sample flows by capilfarges along an analytical
membrane that contains immobilized immunoreagents.

Traditional ICSTs employ colloidal gold to generaisual signals and usually
provide a binary yes/no answer. However, to reastteb sensitivity and easier
objective interpretation, new labels need to belaegd. Different analytical
methods have shown that the use of fluorescentdbimimetric labels leads to a
significant lowering of the detection limit, so ditescent materials represent an
obvious first choice. Fluorescent semiconductorocaystals (Quantum Dots,
QDs) are among the most promising labels for ICOm@ared to conventional
fluorophores, QDs have excellent fluorescent prigger such as high quantum
yields, size-tunable fluorescence and broad ahsorpspectra, narrow and
symmetric emission spectra, large molar extinctiopefficients, strong
fluorescence intensity, and high resistance togileaching. Nevertheless, very
limited research on competitive QD-based ICST lenlreported in the literature
[1,2].

In this communication, the QDs usage as labelstlhe development of a
fluorescent ICST will be discussed and demonstratesd model device to detect
fumonisins (FMs) in maize. FMs are mycotoxins maiptoduced byFusarium
species, whose contamination involves primarilyzaaDue to adverse effects in
animals and humans, and incidence of FMs, theyregelated by European
Union and their monitoring is compulsory for focafety assessment.

[1] A.N. Berlina, N.A. Taranova, A.V. Zherdev, Y.¥.engerov, B.B. Dzantiev,
Anal. Bioanal. Chem. 405 (2013) 4997-5000.

[2] N.A. Taranova, A.N. Berlina, A.V. Zherdev, B.Bzantiev, Biosensors and
Bioelectronics 63 (2015) 255-261.
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We recently demonstrated that thermochemiluminesedmCL), i.e., the light
emission originating from a product in a singletited state after the thermolysis
of a 1,2-dioxetane derivative, is a powerful toar fnew generation of
immunoassays, being a reagentless chemical lungnesdased detection
technique, thus simplifying the microfluidic netwom miniaturized analytical
device formats. We overcome the main problems tegddior TCL in the past,
I.e., the high operating temperature (200-250 @) the lower detectability due
to the poor fluorescence efficiency of the emitbsr synthesizing a library of new
1,2-dioxetane analogues, proposed as new TCL IdteB}, characterized by
lower emission triggering temperature (80-100 °@y ahigher fluorescence
quantum vyields (0.1-0.5).

A further increased detectability was achievediglitlemission amplification by
preparing organically modified silica nanopartic{@RMOSIL NPs) doped with
the TCL molecules, which were functionalized witlotim for binding to
streptavidin-labeled species, to be used as umivetstection reagents for
immunoassays. One molecule of protein will be letdekith the functionalized
doped nanoparticles, achieving an amplification1le? decades of measured
photons. A non-competitive immunoassay for stragia(SA) and a competitive
immunoassay for valproic acid (VPA) were developsthg an analytical format
comprising a compact 3D-printed device includingcaoled CCD and a
miniaturized heater pad encased in kapton, obtimnalytical performances
similar to CL detection using horseradish peroxed@$RP) as label [4].

More recently, we designed a smartphone-based Te&\licel that is under
investigation to develop a TCL-based immunoassayrnew TCL molecules have
been synthesized and photophysically charactetizedbtain even more efficient
probes.

[1] A. Roda, M. Di Fusco, A. Quintavalla, M. Guagtj M. Mirasoli, M.
Lombardo, C. Trombini, Anal. Chem. 84 (2012) 991319.

[2] M. Di Fusco, A. Quintavalla, C. Trombini, M. babardo, A. Roda, M.
Guardigli, M. Mirasoli, J. Org. Chem. 78 (2013) B8211246.
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[3] M. Di Fusco, M. Guardigli, M. Lombardo, M. Misali, A. Quintavalla, A.
Roda, C. Trombini, Patent W02014024106 Al (2014).

[4] M. Di Fusco, A. Quintavalla, M. Lombardo, M. @udigli, M. Mirasoli, C.
Trombini, A. Roda, Anal. Bioanal. Chem. 407 (201557-1576.
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ICP-MS DETERMINATION OF THE METALLOME OF HUMAN
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The knowledge of the "omics" and therefore also tlé metallomics of
Gestational Diabetes Mellitus (GDM) appears to heeeessary task in order to
gain information about the molecular causes of th&ease. In this work, the
metallome of GDM and of other types of diabeteslitasl was reviewed at first.
The comparative analysis of the published dataaledethat no GDM elemental
markers could be identified with sufficient relibtyi in blood and in the other
considered samples, with the partial exceptioneéiBum. Placenta was chosen
as an alternative target organ for the analysithefGDM metallome. The full
elemental average composition of 19 healthy plasenias obtained by ICP-MS.
If the median concentration values are considettesl placenta elements can be
classified into seven groups, ordered from the rmostentrated (C, Ca, H, K, N,
Na, and P) to those detected at ppb concentratfues (As, Cd, Co, Cs, Hg,
lanthanides, Mo, Sc, Sn, and V). Analyses were gfeeformed on 28 placentas of
women affected by GDM. The statistical tests and principal component
analysis evidenced that the concentration of mdsinents was statistically
equivalent in healthy and GDM women, with the exmsp of Cd and Se:
Cadmium had lower concentrations, and SeleniumHiglder concentrations, in
GDM placentas than in the control group. Theseltesvere interpreted on the
light of literature data, and they put the attemtmn two key elements for the
understanding of the GDM molecular pathways.
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The aim of this research was the relative quarditabf the proteome of the
murine hepatic cell line AML-12 in which Eukaryotinitiation Factor 6 (elF6)
was down-regulated by using shRNA. elF6 is a hugeme which is necessary
for the 60S ribosome biogenesis and can also m¢keicytoplasm as a translation
factor. This gene is crucial for tissue-specifioowth and oncogene-driven
transformation, and could be a new rate-limitingpstfor the initiation of
translation. The relative quantitation of protewas performed in wild type (wt)
and elF6sh cells by using the SWATH-MS (Sequemiaddow Acquisition of all
Theoretical fragment ion spectra) analysis whichnshigh throughput label-free
method for protein quantitation that combines tiaglitional shotgun proteomics
with the quantitative accuracy and reproducibibfyselected reaction monitoring
(SRM). This recent analytical technique is a datdipendent acquisition (DIA)
method that allows a complete and permanent rewgrof all fragment ions of
the detectable peptide precursors present in adical sample. The analysis was
conducted in SWATH-MS acquisition mode on the 5600ipleTOF (ABSciex,
Concord, Canada) coupled to an Eksigent microLGesys(Eksigent, Dublin,
Ireland) with a C18 reverse phase column. Thisgmoic screening of ctrl vs
elF6sh allowed the identification and quantificatimf tens of modulated proteins
in a single experiment.

The consistent and reproducible quantification obtgins by SWATH-MS
provides insight into dynamic protein changes folltg elF6 knockdown.
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The chemical characterization of volatile compoundshuman breath is a
potential tool for modern medicine to obtain cladlg relevant information on
ongoing body physiological processes in a non-iveaway. Pre-concentration is
the crucial step when volatile organic compoundsOQg) occurring at
concentrations in the ppbv or pptv range have tddiermined. The needle trap
devices (NTDs), i.e. stainless steel needles fiatediameter 0.22m and length
6 cm) packed with suitable sorbent materials, isgrea new promising tool for a
robust and reproducible sample preparation sineg tbmbine the advantages of
SPE (active adsorption) and SPME (small volumeegafiinjection in the GC
injector) [1].

In this work, the needle trap micro-extraction t@goe was optimized for the
simultaneous collection and pre-concentration ofC¢GOn exhaled breath. In
particular, the effect of different packing matériaon the efficacy and
reproducibility of VOCs analysis was investigatéhuble and triple bed NTDs
packed with different combinations of sorbents.(@yB, PDMS, Carbopack X
and Carboxene 1000) were tested to evaluate thieemde of sampling
parameters such as flow rate and sample voluméneradsorption process, as
well as the effect of different GC inlet temperawionto the analyte desorption
from NTDs. Particular attention was paid to the akan internal standard for the
normalization of data. All the tests were carriast asing a humid standard
gaseous mixture composed by 18 VOCs with differdmgmical and physical
properties.

Needle trap devices were automatically desorbed KYONCEPT NT-sampler
and VOCs were detected by an Agilent 7010 SerigdelQuadrupole GC/MS.
Detection limits in the range of pptv and ppbv &irthe investigated compounds
were observed.

[1] H.L. Lord, W. Zhan, J. Pawliszyn, Analytica @iica Acta 677 (2010) 3-18.
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Nowadays immunoassays are widely used for bioanalyapplications such as
clinical, environmental and food analysis. Gengrdhese systems are based on a
specific antigen-antibody reaction and they useym®es as labels, such as the
peroxidase one. However, enzymes have some drasbaek their stability is
strongly dependent from analysis conditions as pid s&mperature and their
preparation and purification procedures could beeasive. Oxide-based
nanoparticles present some advantages such asokivsygnthesis, high stability
and versatility. Several materials show a peroxada® activity and they are
already applied in immunoassay both as electroatedmbiosensor and
colorimetric methods. Here we propose the use dD,Tia widely used
photocatalyst, as label instead of peroxidase eezym

We conjugated TiQ nanoparticles to human serum albumin (HSA), whih
important, for example, for diabetes diagnosis, order to exploit the
photocatalytic activity of Ti@for enzyme-linked immunosorbent assay (ELISA).
TiO, particles were produced via hydrothermal synthesasting from titanium
isopropoxide mixed with acetic acid. Titania pdescwere silanized to perform
the conjugation with HSA by using 3-aminopropykthoxysilane for
silanization. Preliminary, we functionalized TiQarticles with BSA (Ti@BSA)
and we investigated the peroxidase-like activitylemUV irradiation by using
3,3,5,5-tetramethylbenzidine (TMB) with hydrogenrgade as substrate. We
optimized the analytical system by studying théuierice of different parameters,
i.e. ratio between TMB and B,, temperature, pH and irradiation time on the
assay. We investigated the applicability of FHBSA as a tracer in a direct
competitive immunoassay for the detection of BSA diydying the binding
between immobilized antibodies and HHBSA. We demonstrated that the IO
probe permits the measurement of antigen-antibadypéex formation and the
establishment of an immunoanalytical test similadyenzymatic probes. Then,
we tested the system to the analysis of HSA. Weotkstnated that HSA labelled
with TiO, could be effectively used in a competitive immusszsy for measuring
HSA.
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The topical application of silver nanoparticles ({#g) is increasingly used in the
treatment of burns to prevent infections and favberregeneration of the tissue.
We have shown that AgNPs can penetrate into thenideare taken up by the
fibroblasts and interact with mitochondfidput no data are currently available on
their subsequent chemical transformations, whiehkay processes to determine
their potential toxicity.

Here, we present the first high resolution spatiatl temporal data on silver
distribution and speciation in depth profiles ofrteed skin after application of
AgNPs. Full-profile biopsies of the wound were eoted from a patient before
treatment, and then at 3-days intervals up to thraptete healing. Elemental
imaging maps and speciation were obtained usinghsgtron radiationruXRF
and uXANES on selected slices from each biopsy, andnatbto elucidate the
chemical transformations and penetration of AgNRs the tissue. The potential
of AgNPs to reach the systemic circulation was stigated by developing a new
analytical method for the simultaneous determimatmf dissolved Ag and
characterization of AgNPs in human blood, based lydrodynamic
chromatography hyphenated to single-particle ICP-&f combined with a new
ad-hoc algorithm for data treatment. Within a senghalytical run, the method
provides the deconvoluted chromatogram and coretémtr of dissolved Ag
species, and the multidimensional distribution ofgN#®s in terms of
hydrodynamic diameter, mass-derived diameter, dggendent number and mass
concentrations, total number and mass concentrafioe method was applied to
study the dynamics of AgNPs in human plasmaitro, and to investigate the
presence of AgNPs in the blood of three burnt pétie

[1] M. Roman, C. Rigo, I. Munivrana, et al., Talaril5 (2013) 94-103.

[2] C. Rigo, L. Ferroni, I. Tocco, et al., Intermatal Journal of Molecular
Sciences 14 (2013) 4817-4840.

[3] C. Rigo, M. Roman, I. Munivrana, et al., Bur3® (2012), 1131-1142.
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Lateral Flow Immunoassay (LFIA) is a technologyreutly widely applied in
resource-poor or non-laboratory environments (pofraise) that is based on
prefabricated strips of a carrier material contagndlry reagents that are activated
by applying the fluid sample. The conventional LFi#e available mostly for
gualitative analyses, but using enzymes as tracetsupled with
chemiluminescence (CL) detection, it is possible abtain quantitative
information and reach high detectability [1].

Here, we report about the latest advances in ClALB&sed technologies. We
have developed a simple, rapid and accurate biosdrased on CL-LFIA and a
smartphone camera as light detector [2]. Nowaddys improved image-
processing technology of the back side illuminat@flOS sensors used in
smartphone cameras make them suitable for fast smodrate point-of-care
diagnosis based on CL-LFIA [3,4]. These kind ofdeinsors will be useful in all
situations where a decentralized and fast detecsiorquired taking advantages
of the connectivity, location (GPS), long distaricansfer of data via wireless.
Using a 3D printer, we made simple accessoriesaiadge, which houses the
LFIA strip, and a smartphone adaptor) to turn argphane into a biosensing
device for the quantification of salivary cortisdllow we are exploiting the
simplicity and portability of the CL-LFIA based deg in order to develop a
biosensor for the quantification of salivary bioker that will be used by crew
members aboard the International Space Stationséhetanding device will be
composed by a cartridge that contains all the magaecessary for the
immunoassay and it will integrate all the micradlgi elements.

[1] M. Zangheri, F. Di Nardo, L. Anfossi, C. Giovaoli, C. Baggiani, A. Roda,
M. Mirasoli, Analyst 2015140) 358-365.

[2] M. Zangheri, L. Cevenini, L. Anfossi, C. BaggiaP. Simoni, F. Di Nardo, A.
Roda, Biosensors and Bioelectronics 15 (2015), 836

[3] A. Roda, M. Guardigli, D. Calabria, M. M. CalabeettL. Cevenini, E.
Michelini, Analyst 139 (2014), 6494-650.

[4] A. Roda, E. Michelini, L. Cevenini, D. CalabyiaM. M. Calabretta, P. Simoni,
Analytical Chemistry 86 (2014), 7299-7304.
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Recent advances in technology enabled the colleafohuge amounts of data
from multiple analytical sources. Data fusion jtynanalyses data achieved by
means of a variety of analytical techniques sirtegrtcombination can enhance
the identification of relevant information in theadytical data.

An alternative to directly merge all available apighal sources is the so called
consensus approach, which was introduced for Qa#imé Structure Analysis

Relationship (QSAR) models. Consensus analysis swalpredictions obtained
by different modeling techniques. It is demonsttateat this approach can
improve the quality of predictions and diminish the#fects of noisy data by
averaging the predictions of several models [2].

This presentation deals with the application of semsus approach on real
analytical data of food samples with different gegdical origins derived from

several analytical techniques. The aim is to shaw lrecent advances in
consensus modelling, such as the application of @3¢n-Shafer theory of
evidence and Bayesian approaches, can reduce aintgiit analytical data with

conflicting information, enhance data interpretatend benefit from all sources
of information without compromising the quality ahalytical model predictions.

[1] E. Acar, M.A. Rasmussen, F. Savorani, T. NaeesB®, Chemometrics and
Intelligent Laboratory Systems 129 (2013) 53—-63

[2] N. Baurin, J.C. Mozziconacci, E. Arnoult, P. &atte, C. Marot, L. Morin-
Allory, Journal of Chemical Information and Compidaal Science 44 (2004)
276-285.
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CLASSIFICATION OF ARABICA AND ROBUSTA GREEN COFFEE
BEANS
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In the present work, sparse methods are investidateclassification and variable
selection of hyperspectral images in order to sepakrabica and Robusta green
coffee beans.

The main aspect of sparse methods is the posgilfitperforming variable
selection by forcing to zero the model coefficiendtated to uninformative or
noisy variables. Therefore, sparse methods arengwries of classical calibration
or classification methods, in which sparsity isundd on the model parameters by
adding a penalty term to the objective functiontlbé considered reference
method. In this manner, sparse methods allow téopereither calibration or
classification and variable selection at the sam tin a one-step automated
procedure. The level of sparsity to induce on tlueleh as well as the number of
components, is a user-defined parameter to be tamedhe basis of model
performances and stability.

In this study, two different sparse classificatapproaches, i.e. SPCA+kNN [1]
and sPLS-DA [2], were considered and compared batth other and with the
corresponding classical (non-sparse) methods. Blgibrithms use the Lasso [3]
approach to induce sparsity, which essentially istéisn adding a L1 norm
penalty to the least squares criterion, where thadrm is the sum of the absolute
values of a vector.

In particular, hyperspectral images of Arabica &ubusta green coffee samples
were acquired in the NIR range (955-1700 nm) obtginmages composed by
150 spectral channels. The classification perfogaarof sparse and non-sparse
methods were evaluated both at the image-levelaaritie pixel-level on a test
image. In our case, sparse methods gave high fatasein efficiency values
similarly to classical methods, but they allowed obtain models more
interpretable and much more parsimonious.

An important aspect to highlight is that the twdfatient sparse classification
approaches converged to the selection of the sgmeetral regions, which
confirms the chemical relevance of the selectedelengths in the discrimination
of Arabica and Robusta green coffee beans.

[1] M.A. Rasmussen, R. Bro, Chemometr. Intell. LAb9 (2012) 21-31.

[2] K.A. Lé Cao, S. Boitard, P. Besse, BMC Bioinfod2 (2011) 253-2609.
[3] Tibshirami, R., J. R. Stat. Soc. 58 (1996) Z8B.
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The study of treatments effect is a very genesalés which encompasses several
research fields from biomedicine, metabolomicsaodf processing and material
science. The main framework is to assess if diffeteeatments (factors), and
which, affect the studied system and how. Usinglysia of Variance (ANOVA)
has traditionally assessed these questions, howawven several parameters are
used to characterize the samples groups and, efipecithe case of instrumental
characterization, it has been demonstrated thatplogu ANOVA with
multivariate data analysis is far more efficienta lparticular, ANOVA
Simultaneous Component Analysis (ASCA) and ASCA lboed with
PARAFAC (PARAFASCA) have been proposed [1-2]. Thesthods, which are
based on fitting a multivariate decomposition modal each ANOVA term,
allows for easy interpretation of the variationucdd by the different factors of
the design due to the graphical representation omponents space and
projection/evaluation of residuals. In particulASCA describes each variance
contribution with a PCA model, but a contributioepgénding on crossed factors
(interactions) may be described more parsimoniobgiynultiwvay models like
parallel factor analysis (PARAFAC). In both casesigned data are described in
a way that is both parsimonious and focused orxiperimental question.

The study of thermal treatments changes in modeeatge of temperatures for
spruce wood has been used as benchmark to illeish@tmethodology.

According to ISPM-15 standard, all wood material$é shipped should be heat
treated with specific time-temperature schedulebusT it is commercially
important to have a fast method to estimate if @dvbas been treated or not, to
this aim Near Infrared Spectroscopy has been usduhgerprinting technique to
evaluate if could be sensible to changes to wooematal/physic structure
induced by temperature and exposition time.

Experiments have been planned according to a dealgng into account three
factors: temperature, treatment time and time @edufrom treatment to the
measurement.

[1] J. J. Jansen, H. C. J. Hoefsloot, J. van dexeGrM.E. Timmerman, J.A.
Westerhuis, A. K. Smilde, Journal of Chemometri&s(2005) 469-481.

[2] J. J. Jansen, R. Bro, H. C. J. Hoefsloot, FIWzan der Berg, J.A. Westerhuis,
A. K. Smilde, Journal of Chemometrics, 22 (200834121.
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OF THE POSSIBLE SOURCES OF ERROR AND APPLICATION TO
THE ANALYSIS OF AT TRACE LEVELS BY ICP-MS TECHNIQUE

D. BadoccoP. Pastore
Department of Chemical Sciences, University of Radda Marzolo 1, 35131
Padua

The detection limit (LOD) and guantification limitOQ) were estimated when
signals were affected by two error contributionsmely instrumental errors and
operational-non-instrumental errors. The LOD wasothtically obtained
following the hypothesis testing schema implememnt#tt the calibration curve
methodology. A two-components variance regressiag performed to determine
the calibration curve and to define the detectiomtlin these conditions. The
detection limit values obtained from the calibratit trace levels of 41 elements
by ICP-MS resulted larger than those obtainablenfeoone component variance
regression. The role of the reagent impurities lo@ instrumental errors was
ascertained and taken into account. Environmemtiéltmpn was studied as source
of non-instrumental errors. The environmental gallu role was evaluated by
Principal Component Analysis technique applied t®edes of nine calibrations
performed in fourteen months. The influence of teeasonality of the
environmental pollution on the detection limit wagdenced for many elements
usually present in the urban air particulate. Thwaimed results clearly indicated
the need of using the two-components variance ssgne approach for the
calibration of all the elements usually presentha environment at significant
concentration levels.

Three LOQ definitions were accounted for. One eihthin the concentration and
two in the signal domain. The LOQ computed in tlaentration domain,
proposed by Currie [1], was completed by adding tthed order terms in the
Taylor expansion because they are of the same ofdeagnitude of the second
ones so that they cannot be neglected. In thisegonihe error propagation was
simplified by eliminating the correlation contrilbats by using independent
random variables. Among the signal domain defingica particular attention was
devoted to the recently proposed approach basett wmast one significant digit
in the measurement [2].

[1] L.A. Currie, Anal. Chim. Acta 391 (1999) 12743

[2] J. Carlson, A. Wysoczanski, E. Voigtman, Spectim. Acta Part B 96
(2014) 69-73.
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E. Robotti,M. Bobba, E. Sangiorgi, E. Marengo
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Orientale, Viale Michel 11, 15121 Alessandria

Official methods for food composition characteriaatare useful to identify more
striking adulterations or bad storage conditionsilevthey often fail in the
identification of product origin and complex adudtions. To satisfy the interest
of consumers in the identification of the origingybducts or in the identification
of food adulterations, many scientific studies haween recently published
exploiting different profiling tools (NIR, IR anddnan spectroscopy or electronic
nose) [1-5]; however, one single analytical techreigat a time is usually
exploited.

Here, different profiling methods have been coudleshsisting in IR and NIR
spectroscopy, electronic nose profiling, SPME-GC}N¥tfs the characterization of
different food products (honey, balsamic vineggrana cheese etc). The results
obtained where then coupled to provide an overadicdption of each sample
investigated. Data fusion tools, as Multiple Factemalysis [6] were then
exploited to analyse the results obtained by tfferént analytical techniques on
their whole and improved the classification perfanoe of the models calculated.

[1] F. Marini, A.L. Magri, E. Balestrieri, et alAnalytiva Chimica Acta 515
(2004) 117-125.

[2] J. Devillers, M. Morlot, M.H. Pham-Delegue dt Bood Chemistry 86 (2004)
305-312.

[3] F.C. Kenjeric, S. Mannino, S. Bennedetti, et Jurnal of Apicultural
Research and Bee World 48 (2009) 99-103.

[4] C. Herrero Latorre, R.M. Pena Crecente, S. {aaMartin, et al. Food
Chemistry 141 (2013) 3559-3565.

[5] E. Etzold, B. Lichtenberg-Kraag, European Fdeelsearch and Technology
227 (2008) 579-586

[6] E. Escofier, J. Pagés, Computational Statidi@ata Analysis 18 (1990) 121-
140.
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In multivariate data analysis, descriptive or giaéive/quantitative models are
often built for the sake of interpreting the expental results or to be able to
make predictions on future samples. In this contexbatever the method
concerned, no modelling approach should prescioth flan estimate of the
reliability or the validity of the proposed integbation or of the resulting

predictions; in a single word, from a proper vdiidia. But the concept of

validation is even more general, encompassing mumesstsuch as whether an
appropriate model was chosen, or if outliers and@lighly influential points are

present in the data set, or again not only whettheoptimal dimensionality was
chosen but also if the selected subspace remabke siver different samplings of
the same population.

Accordingly, it is of utmost importance that theligation schemes adopted
reflect the questions answers are sought for: grdper validation can be even
more dangerous than performing no validation gtiblbne is deluded to have
behaved correctly.

However, despite this key role, still many papems published and presented,
which seem to ignore these fundamental issues,nigc proper validation

strategy or even not considering validation at &ktreme cases of such a
behavior can include situations (reported in therditure) where, for instance,
even replicate measurements taken on the sameesaangl split between training
and test sets, not to mention the validation ofeulythg hypotheses which is
often neglected.

In the present communication, these general coscapd the risks associated
with an incorrect validation will be illustrated tvisome real world examples,
mostly involving spectroscopic data sets.
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Odour nuisance associated with atmospheric emissaye in several cases
characterized by transient events and by the pcesef odorous molecules
present at very low concentrations (also ppb v/eeow), above respective odor
thresholds and close to analytical sensitivity ofnmon detectors. An analytical
approach to tackle this complex characterizaticuasis based on continuous
monitoring by gas sensors or “electronic noses”wNaulti-sensor system
recently available for environmental monitoringtelgrate arrays of black carbon-
polymer composites, initially proposed by Nate Ley], MOS sensors and PID,
and generate profiles (smellprints) of mixtureoddur compounds from ambient
air with high temporal frequency. Sensitivity, sttal separation of response
patterns and speed of response of different setsaeference gases need to be
considered and optimized. The multiparameter mefitan be referred to the
European odour units per cubic meter o) introduced in the UNI-EN
13725:2004. They can also be associated to spekdigattion wind data and to
humidity. The rationalization of such amounts of ltwariate data collection
permits the identification of types of air, clagsif accordingly to smellprints and
direction of origin of the olfactory nuisance. Theanagement of substantial
quantities of data from environmental odour momigr(e.g. more than 8000
smellprints per day) is hardly dealt with the clealstechniques of multivariate
analysis, but they can be effectively tackled vaittificial neural networks known
as "self-organizing maps"[2]. Such algorithms alloempression of information,
classification, evidence of deviations from analgtiusual patterns, and ease of
visualization of the acquired information.

The approach is discussed on the base of datadroronitoring station close to
an industrial site that hosts multiple odour sosirce

[1] M. C. Lonergan, E. J. Severin, B. J. DolemanASBeaber, R. H. Grubb and
N. S. Lewis, Chemistry of Materials, (1996), 8, 822812

[2] A. Astel, S. Tsakovski, P. Barbieri, V. Simean®ater Research 41 (2007),
4566-4578
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In forensic toxicology testing labs, workflows darending. Routinely, labs have
been tasked with doing targeted analysis, mongosamples for a standard list of
known drug compounds and quantifying any of thasgdated compounds that are
found. These days with the emergence of many diftenovel psychoactive
substances (NPS), labs are being faced with thiéenlga to do more surveillance
screening. In this workflow, they are required #plere for any compounds that
might be present in their samples without any pisteng knowledge of what
those compounds could be. NPS are structurallyoamqdarmacologically related
psychoactive drugs. Before or upon emergence, ey not controlled or
scheduled and so they can be legally circulatecheéScommon NPS are derived
from the phenethylamine, cathinone (,bath saltsfyd acannabinoid drug
frameworks synthesized in clandestine laborat@rmesmarketed over the internet
as ,legal highs”. In response to legislative eaxt these NPS a constant cat and
mouse scenario is created as new NPS emerge omthnlynbasis in order to
overcome the drug laws. TripleTOF® technology eestihe acquisition of high
resolution and accurate mass MS and MS/MS infoonabn all peaks observed
in any given sample. These information-rich dakasfican offer insight into the
many drugs and metabolites present in a given sampl

The strength of the workflow lies in the softwavehere PeakView® software
with the MasterView™ add-in enables high throughgati analysis, allowing the
information rich data files to be quickly screenfed both targeted and non-
targeted compounds.

The usual workflow in unknown screening for noveyghoactive substances is to
analyze the suspicious offenders, discover the amvks and then add to the
routine analysis of targeted drugs. This techniuate describes this workflow
starting with the untargeted analysis and addirgntified unknowns to the
targeted list and the ability to use the TripleTOfé®routine, targeted analysis.

Ramanathan R et al, IMS 46 (2012) 595-601

Beuck S, et al. Drug Test Anal 12 (2012) epub
Buenoa MJM et al. J Chromatography A 1256 (2012880
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Until about the year 2010 hashish has been the r@annabis derivative
available in the black market, since preferred tarimana for its stronger
psychoactive effects, due to highe®-tetrahydrocannabinoA@-THC) content.
Moreover, hashish higher specific weight allowed
more feasible traffic, smuggling, concealment antbrage procedures.
These trends irCannabisconsumption are recently being reversed in fact, i
contrast with what was observed in the past, mamguappears to be now the
most popular product in the illegal market, wherkirtg into account the
increasing number and extent of seizures made Wyelg#orcement agencies in
EU and USA.

The study reported herein deals with the quali-titetive analyses performed by
the Regional Bureau of Scientific Police of Bologimaseized materials collected
in Emilia Romagna over a period of 13 years (200143. This report provides
data from 3300 lots (hashish and marijuana) andlyme gas chromatography-
flame ionization detection (GC-FID) and liquid chratography-mass
spectrometry (LC-MS). The data showed an upwanddtia the meam\9-THC
content of all confiscateGannabispreparations.

Comparing the obtained experimental data with thalseady available in the
scientific literature and in the on-line databasess noteworthy that in many
European and American countries there is a sigmfidncrease in marijuana
power, expressed as the percentage content aftite angredients. In particular,
A9-THC levels in seized marijuana batches have alistudoubled in a decade,
reaching concentrations usually higher than 10%shish potencies did not
increase consistently during this period.

These high contents 9-THC found in marijuana preparations can be erplai
by the changes in the techniques of selection amensive cultivation of
Cannabis plants, which allow obtaining increasingly powérfspecies and
products.
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Cocaine is the most widely used illicit drug, atsd“drigin” is always the focus of
intense investigation aimed at identifying theficking routes.The classification
of cocaine seized according to its form (compositioutting agents) provides
usefull informations to enhance the existence afage illicit networks and
supply the police intelligence [1].

Typical cutting agents of cocaine are adulterantsadfeine, anaesthetics such as
procaine, lidocaine anghhenacetinor stimulant like levamisole [2]From a
forensic point of view, the characterization oftmg agents could represent a
crucial step because it can link different seizufesocaine to one original batch.
In this study, a strategy based on Infrared Spsctqoy with Fourier Transformed
and Attenuated Total Reflectance associated witmadmetrics (ATR-FTIR) is
proposed to identify the chemical “fingerprint” obcaine samples. To this end,
standardmixtures of cocaine and cuttings at differentsoratere investigated in
order to develop a multivariate classification magesimultaneously predict the
composition of the samples and to obtain a prafileadulteration of cocaine
seized.

Vibrational spectroscopy allows a comprehensiveystf several components of
a sample in a single instrument measurement witreutiring any pretreatement
or physical separation. Moreover it is a non-desive, high resolution and fast
scanning technique.

In addition, the application of a Partial Least &®s$ Discriminant Analysis
(PLS-DA) calibration approch was found to be a ukgfol to predict the content
of cocaine,caffeine, procaine, lidocaine amghenacetinin drug seizures. The
achieved results on real confiscated sampiesgcooperation with the italian
scientific police (Carainieri-RIS) of Rome, allow tonsider ATR-FTIR followed
to chemometrics as a promising forensic tmosuch situations involving profile
comparisons and classifications aupporting forensic investigations.

[1] R.A. Goldstein, C. Des Lauriers, A.M. Burda. DisoM 55 ( 2009 ) 6-38.

[2] G. Barrio, P. Saavedra , L. de la Fuente, Lydda. Forensic Sc. Int. 85
(1997) 15-28.
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The distinction between endogenous (physiologichdpction of anabolic
androgenic steroids and their exogenous administras difficult to ascertain.
This makes endogenous anabolic androgenic ste(BilAS) the most misused
substances in elite sports. Small changes of EA&&entrations, induced from
the intake of low doses of various EAAS at almobygwological levels, are
masked by the wide inter- and intra-individual aility of urinary EAAS values.
Recently, WADA introduced into the Athlete BiologlcPassport (ABP) an
adaptive statistical model based on Bayesian intereto detect abnormal values
of selected EAAS: testosterone (T), epitestoster@iig androsterone (A),
etiocholanolone (Etio), &androstaned17B8-diol (5a-diol), 5p-androstane-
30,17B-diol (5-diol), and EAAS ratios: T/E, A/T, A/Etio,cdiol/58-diol and -
diol/E.

Our aims were (i) to develop analytical methodsreslsed to quantify a wide
range of endogenous steroids in urine, and (ijléeelop and compare various
multivariate statistical approaches based on e¥iectombination of EAAS
values and their ratios, in order to enhance thectien of alleged EAAS misuse
by means of the Athlete Biological Passport (ABP).

Urine samples were taken from 108 subjects, inoydi2 patients under
treatment with EAAS. A fully-validated GC-MS methads developed to detect
all EAAS recommended by WADA plus several furtheAAS reported in
literature as potential misuse markers. The exparial data were evaluated by
means of three multivariate data analysis techsigueamely Principal
Component Analysis (PCA), Unequal Dispersed ClagtddEQ) and Partial
Least Squares Discriminant Analysis (PLS-DA).

Had the standard screening criteria proposed by WABen used, all 12 positive
urine samples taken from subjects assuming EAASI|dvdae classified as
negative. Conversely, the application of multiveisstatistics allowed us to
correctly detect EAAS intake and exclude these $ssnfrom the “negative”
population. PLS-DA proved to be particularly eféiot, showing both sensitivity
and specificity equal to 100%. In conclusion, thgplecation of multivariate
chemometrics must be introduced into the Athle@dgjical Passport in order to
assist the correct classification of steroidal pesf whenever an estimated
multivariate threshold is exceeded.
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ARRAYS OF COPPER NANOWIRE ELECTRODES FOR THE
SENSITIVE ELECTROANALYSIS OF NITRATE

A.M. Stortini, L.M. Moretto, P. Ugo
Dipartimento di Scienze Molecolari e Nanosisteminivgrsita Ca’ Foscari
Venezia, Via Torino 155, 30172 Venezia Mestre.

Major anthropogenic sources of nitrate in food #reenvironment are associated
to inorganic fertilizers, food preservatives andestchemicals. Toxicity of nitrate
to humans is related to its ability to oxidize hghobin (Hb) to methemoglobin
(metHb). Nitrate can also act as precursor of teitivhose carcinogenic or
congenital malformation effects are known. The tioficoncentration for nitrate
in drinking water indicated by the World Health @niggzation (WHO) is 50 mg
L™ (10 mg L* for newborns) [1].

Among the analytical methods suitable to determni@te, electrochemical ones
are very attractive since they are suitable forfield and decentralized
monitoring. Copper electrodes are often used ®dhm since this metal presents
interesting electrocatalytic properties towardsaté reduction [2].

In this context,here we study possible improvements to the eleotnmaecal
analysis of nitrate by taking advantage of the cieig capabilities of ensembles
of copper nanowire electrodes (CUWNEES).

CuWNEEs are prepared via template electrodepositibrtopper within the
nanopores of track-etched polycarbonate (PC) memebraThree different
preparation methods are compared which differderfiay used to contact the PC
membrane with a flat disk Cu electrode used as @tipg material. The best
results in terms of sensor durability and reprobility are achieved by pre-
sputtering a thin gold film on the templating mear® and exploiting the
adhesion property and ionic conductivity of a tHwafion interlayer. The
CuWNEEs are carefully characterized by electrochah@nd SEM-EDS methods
[3]. The voltammetric reduction of nitrate at CUWERKEis characterized by a
well-resolved cathodic peak at approximately -0.§83s Ag/AgCIl. The detection
limit by LSV is 1.7uM and the dynamic range is 10-4(iM. Analytical results
obtained with the CUWNEE sensor for nitrate anayisemineral water samples
compare satisfactorily with those achieved by stathdchromatographic or
spectroscopic methods.

[1] American Public Health Association (APHA)

Standard Methods for the Examination of Water arabt&vater

(18th ed.) American Public Health Association, Wagton, DC (1992).

[2] M.J. Moorcroft, J. Davis, R.G. Compton, Talaréd, 2001, 785.

[3] A.M. Stortini, L.M. Moretto, A. Mardegan, M. @aro, P. Ugo, Sens. Act. B:
Chem., 207(2015) 186-192.
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SCANNING ELECTROCHEMICAL MICROSCOPY AND ANODIC
STRIPPING VOLTAMMETRY TO CHARACTERISE SILVER
NANOPARTICLES AT SOLID/SOLUTION INTERFACES

G. Pecchielan, G. Bonazza and S. Daniele

Dipartimento di Scienze Molecolari e Nanosistermjudrsita Ca Foscari
Venezia, Dorsoduro 2137, Calle Larga Santa Maf8123 Venezia

Because of their antiseptic properties, silver pamnicles (AgNPs) are one of the
most traded nanomaterials. These characteristié® ieem suitable as fillers in
cosmetics, apparels, medical and food packaging.

The silver antiseptic properties are known sinceieart times; however the
mechanism of action of AgNPs is still debated.eiéras that Afions released
from metallic silver is the primary step for thechtexicidal action. In fact,
although AgNPs themselves can induce toxicity; Ams released from AgNPs
surface appears to play a major role. For thessonsa recently, a variety of
analytical methodologies has been developed fatysig the mechanism of Ag
release and quantify the amount released in vanoadia such as acidic and
hydroalcoholic mixtures [1]. To this purpose, efeanalytical techniques are very
suitable, as they combine advantageous propesiiges, as sensitivity, speciation
capability and low cost of the apparatuses.

In this paper, we present an investigation aimedtadying and monitoring the
redox status of silver nanoparticles and the releak Ag at solid/solution
interfaces of AgNPs-containing goods either on psely synthesized or
commercially available. This paper, in particuléwmghlights the stability of
AgNPs embedded in various polymeric matrices, theunt Ag released when
AgNPs are in contact with agueous and organic mader different acidity
conditions, and their concentration profiles essiigld at the solid/solution
interface.

The investigation is carried out by using scanngtgctrochemical microscopy
(SECM) and voltammetry. SECM is a powerful techeiguvhich allows
electroanalytical measurements to be performedtatfaces with high spatial
resolution. Voltammetry, especially in the strippiwversion, allows very sensitive
and multielement analysis for the detection of matas at trace levels to be
performed. Therefore their combination can represennew and powerful
analytical system to investigate on the quantity tate of contaminants released
from food packaging.

[1] EU 10/2011 Commission Regulation (EU). NO 1@/20f 14 January 2011

on Plastic Materials intended to come into contath food (2011). Official
Journal of the European Union.
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ANALYTICAL CHARACTERIZATION OF ELECTRO-DECORATED
ZnO NANORODS FOR GAS SENSING APPLICATIONS

E. Dil?nardd'z, M. Penz3, M. Alvisi®, C. Di Franc, F. Palmisant L. Torst, N.
Cioffi

!Department of Chemistry, Universita degli StudBdiri Aldo Moro, Bari, Via E.
Orabona 4, 70126 Batri, Italy.

“Department of Electrotechnics and Electronics (QEB)itecnico di Bari, Via E.
Orabona 4, 70126 Batri, Italy.

SENEA, ltalian National Agency for New Technologi&nergy and Sustainable
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Appia, 72100 Mesagne (BR), Italy.

* CNR-IFN Bari, Via Amendola 173 70126 Bari, Italy.

Metal oxides (MQ) and noble metal modified MQCare a well-known sensing
material for the detection of pollutants of autoivetand environmental interest
such as nitrogen oxides (NO[1-3] ZnO is considered a promising and versatil
sensing material for solid-state semiconductorsgasors because of the excellent
sensitivity and selectivity figures of merit. Inighcontribution, nanostructured
ZnO powders, synthesized by sol-gel method and gulppdesiccated, were
electro-decorated by Au and Pd nanoparticles (NiBs)g an in-situ process.[4]
Metal NPs/MOx nanocomposites were then thermalheated and subjected to a
morphological and chemical characterization usirapgmission and scanning
electron microscopies (TEM, SEM), as well as X-rgyoton electron
spectroscopy (XPS). Upon annealing, electro-deedr&tP/ZnO powders were
converted into ZnO nanorods whose surface was dimbby nanoscale gold or
palladium retaining its spheroidal morphology. @ad chemical speciation of the
catalytic nanophases was assessed by XPS andeautiia presence of elemental
states even after the thermal treatment. The reguftanocomposites could be
finally used as active layers in chemiresistive gassors showing promising
selectivity towards NQspecies.

[1] Q. Xiang, G. Meng, Y. Zhang, J. Xu, P. Xu, Q@rPW. Yu, Sens. Act. B 143
(2010) 635-640

[2] A. Afzal, N. Cioffi, L. Sabbatini, L. Torsi, Ses. Act. B 171-172 (2012) 25-42.
[3] M. Penza, C. Martucci, G. Cassano, Sens. AGOB1998) 52-59.

[4] A. Afzal, C. Di Franco, E. Mesto, N. Ditarantd, Cioffi, F. Scordari, G.
Scamarcio, L. Torsi, Mater. Express 5 (2015) 172-17
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ORGANIC SOLVENTS AS GATE MEDIUM IN ELECTROLYTE-GATE D
THIN FILM TRANSISTORS

P. Seshadri, K. Manoli, M. Singh, M. Magliulo, Gal&zzo, L. Torsi
Dipartimento di Chimica, Universita degli studiBari Aldo Moro,Via Orabona
4, 70126, Bari, Italy

Electrolyte-gated thin film transistors (EG-TFTsavie attracted considerable
attention in the field of organic electronics, owito their capability of operating
in liquid environment and at very low voltages this case, the transistor is gated
through an electrolyte and the electrostatic caogpliof the gate to the
semiconductor channel is achieved through formatioelectrical double layers
(EDLs). The high capacitance of the EDL (few tefgifelcnf) permits operating
the device in the sub-voltage regime (below 1V)idselectrolytes, ionic liquids,
water and buffer solutions are most commonly emgdogs gating materials™.
TFTs gated through organic solvents, mainly polad eater miscible solvents,
have been also reportdd However, the mechanism of gating using organic
solvents, such as alcohols and esters, is not aemplunderstood. In the few
works reported, the gating ability of organic saolteehas been attributed to the
presence of dissolved salt impurities.

In the present work, a thorough study on the usdifedrent organic solvents as
gate medium in TFTs is reported. In order to gaiorimation on the operating
mechanism, solvents of varying dipole moment anelediric constant were
tested. Both p- and n-type semiconductors were ,usetmely poly (3-
hexylthiophene-2, 5-diyl) P3HT and zinc oxide (Zn®@3}pectively. In each case,
the drain current was found to increase as the dtidipole moment with the
dielectric constant (p) decreased. Moreover, organic solvents solutioitt w
varying ionic strength were also tested in ordeexamine if the formation of
EDLs for organic solvents relies on the inevitalpieesence of salts traces
dissolved in the organic liquids.

[1] L. Kergoat, L. Herlogsson, D. Braga, B. Piro,-M. Pham, X. Crispin, M.
Berggren, and G. Horowitz, Advanced Materials 221(®) 2565-2569.

[2] De Tullio, D., M. Magliulo, G. Colafemmina, WManoli, L. Torsi, and G.
Palazzo, Science of Advanced Materials, 5 (2012p18929.

[3] Singh, M., G. Palazzo, G. Romanazzi, G.P. Sumam. Ditaranto, C. Di
Franco, M.V. Santacroce, M.Y. Mulla, M. Magliulo,. Wanoli, and L. Torsi,
Faraday Discussions 174 (2014) 383-398.

[4] Al Naim, A.F. and M. Grell, Journal of Applie@hysics 112 (2012)
114502.
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ELECTRODEPOSITION OF ALUMINIUM FROM IONIC LIQUIDS:
CORROSION BEHAVIOR AND DEPOSITION PARAMETERS
INFLUENCE

E. Berrettt, A. Giaccherini, L. CavacioccHi S. Caporafi S. Furlanetty S.
Orlandint, B. Pasquirti S. Bellandi S. Pinzautiand M. Innocenti

'Chemistry Department, University of Firenze, Firenitaly

?BluClad s.r.l., Prato

Since their discovery, ionic liquids (IL) have attted a wide interest for their
potential use as medium for many chemical processdsch vary from
extraction, to catalysis, to organic synthesis.

In electrochemistry, their use as electrolytes abewed electrodeposition of
metal cations that were previously impossible tduce in agueous media. In
particular, the first generation ILs (the so caltddoroaluminated ILs) have made
possible the deposition of Aluminium from his chdler salt. Despite the discovery
of this process in the nineties, nowadays aluminiel®ctrodeposition from
Chloroaluminate ILs still maintains a number of mpssues both on the side of
fundamental science and technological aspects.

The present communication aims to shed some light tkee aluminium
electrodeposition process as concerns the effe¢pdsition parameters.

Thick Al-coatings (20 um) were deposited on brasbstate at different
temperature, potential and stirring conditions. M;i@e coatings morphology and
phase composition was investigated by menans oicabpand electronic
microscope, rugosimetry and X-ray diffracton.

Finally electrochemical corrosion investigation wesformed by means of Open
Circuit potential recording, potentiodynamic patation and electrochemical
Impedance spectroscopy, to correlate Al-coatingciire with their corrosion
properties.
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Scientific community is focusing attention on neempounds based on economic
and low-environmental impact elements such as @uF8 and Zn. In particular,
guaternary semiconducting materials based on thek®e (CyZnSnS) mineral
structure are the most promising candidates totakerthe current generation of
light-absorbing materials for thin-film solar celElectrodeposition is known as a
low-cost semiconductor growth technique for appites in electronic devices.
Surface limited electrodeposition of atomic layeran be performed exploiting
the Electrochemical Atomic Layer Deposition (E-ALD¢chnique to obtain
sulphides thin films. In-situ SXRD (Surface X Rayfffaction) measurements
were performed at ESRF (Grenoble) and focused eniritiestigation of the
growth mechanism of Cu-S thin films. The growthtloé film was monitored by
following the evolution of some Bragg peaks aftacle E-ALD step. Results
point to the occurrence of a self-standing filmhwvé definite crystal structure
after 15 E-ALD cycles. After the Bragg reflectiom® observed for the first time,
only minor changes of the structural arrangementegistered.

Breadth and profile analyses of the Bragg peaks tea qualitative interpretation
of the growth mechanism in the normal and in-pldinections, with respect to the
Ag surface. Namely, the contribution of crystalasirand crystallite size were
identified in the width of the Bragg reflections.

The preliminary interpretation of the experimentatiprocal lattice, coupled to
the SEM investigation, suggests that the samplesvsh pseudo single crystal
diffraction pattern. This can be described by a rfexagonal unit cell. The
influence of the applied electric potential on #iability of the electro-deposited
crystal structure was monitored by means of SXRCasueements performed
without applying any potential. A structural changas, in fact, registered, and
correlated to the occurrence of the stable phasdsruconventional laboratory
conditions.
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"INHERENTLY CHIRAL" ELECTRODES: TOOLS FOR CHIRAL
VOLTAMMETRY
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Cirilli
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The development of artificial "intelligent" electtes, capable to discriminate and
quantify the enantiomers of chiral analytes is atequattractive target in
electroanalysis, and many approaches have beear gwdposed, none of them
however resolutive.

An effective solution is now provided from a nevass, which we have recently
presenteti*and patented, of “inherently chiral" molecular sesniductors, whose
stereogenic element is a tailored torsion in tleetebactive conductive backbone.
The coincidence of the element granting both ebactivity and chirality with the
entire molecular backbone results in extraordirdryality manifestations (such
as circularly polarized luminescence), finely aedgtarsibly tuned by the electric
potential. Above all, enantiopure electrode sudacan be easily preparedy. by
fast electrooligomerization, mostly consisting ofclec oligomers, highly
electroactive and chiral, idealizing conductingymoérs without ends and of high
complexing ability; they are able to discriminateartiomers of chiral molecules
in terms of large peak potential differences (80-20V and more), with linear
dynamic ranges for peak currents, thus affordingnéameric ratio evaluation.
The same spectacular enantioselectivity is obtainadchemically different
surfaces of the same structural concept, which deirates the general validity of
our proposed strategy. A simple reconditioning @eot affords performing more
experiments on a single electrode. The new eleetrd@dve been tested with very
good results on chiral probes even very differami af applicative interedt
(Dopa and methyl-Dopa, ofloxacin, norepinephringjrosine, naproxen,
catechines, ascorbic acid...), on different sugpoartcluding commercial screen
printed ones, and in different media (aqueous amthqueous ones, as well as
ionic liquid drops on screen printed electrodes).

This work was supported by Fondazione Cariplo (Gnan 2011-0417)
[1] F. Sannicolo, S. Arnaboldi, P.R. Musshal Angew. Chen2014, 53, 2623.

[2] F. Sannicolo, P.R. Mussini, S. Arnaboldi eGidem. Eur. 12014, 20, 15296.
[3] S. Araboldi, P.R. Mussini, F. Sannicolo eCldemical Scien¢015, 6, 2041.
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SYNTHESIS AND CHARACTERIZATION OF “GREEN” METALLIC
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New applications of nanoparticles (NPs) and nanenas are emerging rapidly.
Green synthesis provides advantages compared micdieand physical methods
as it is cost effective, environmentally friendbasily scaled up for large-scale
synthesis without using high pressure, energy, &aipre and toxic chemicals.
One of the most considered methods is the produatio metal NPs using
biological systems such as microbes, fungi andraépéant extracts [1].

In this work, we have synthesized metallic NPs gisquercetin, a flavonol
contained in some foods and drinks like red onimdack tea and red wine. First of
all, we characterized the NPs using UV-Vis spedtatpmetry to understand the
right mechanism of the reaction, using differemibants of metal precursors and
the same amount of quercetin [2]. Successivelydthmensions of the metal NPs
have been determined by transmission electron sgopy (TEM) and dynamic
light scattering (DLS) experiments [3]. At lastetlelectrochemical behavior of
the metal NPs has been studied in the presencealifierent electrochemical
mediators such as potassium hexacyanoferrate(lI;F€(CNY) and
ruthenium(lll) hexamine chloride (Ru(N}CIs) and kinetic parameters such as
the electrode electroactive areaf{Pand the electronic transfer rate const&gt (
were so determined [4]. The so characterized new Bed electrodes, has been
tested as bioanode and biocathode in a BFC baseellmbiose dehydrogenase
and bilirubine oxidase, respectively.

[1] C. Jayaseelan, R. Ramkumar, A. Rahuman et alstridl Crops and
Products 45 (2013), 423-429.

[2] R.L. Johnston, In:Frontiers of Nanoscience, MBfahoparticles and
Nanoalloys 2013, Edt. Elsevier, Amsterdam, Netrets.

[3] R. Luque and R.S. Varma, In: Sustainable Prepmarati Metal
Nanoparticles, Methods and Application 2013, Eblte Royal Society of
Chemistry, Cambrige, UK.

[4] L.H.Li, W.D. Zhang and J.S, Ye, Electroanaly€is(2008), 2212-16.
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The market of Lithium-ion batteries (LIBs) is caoamstly increasing.[1] LIBs
found applications into electronics and portablevicks initially; however,
actually they found even more uses in the autoradield, as they are replacing
the NiMH technology especially considering hybrigdamicro-hybrid electrical
vehicles. [2] The electrochemical and chemical-ptsysharacterization of the
electrodic materials for LIBs is son@w working field for the analytical chemists
We report here the case study of the titanium dekeduced graphene oxide
(TiO2-rGO) composites used as anodic material in LIBs Ffagh-power
applications. Ti@rGO hybrids were synthesized at different loadingfs
carbonaceous phase and used as anode materiatkiumk-ion cells, keeping in
mind the feasibility of industrial scale-up. GO wasthesized from graphite [3],
adsorbed onto commercial Ti@nd reduced to rGO with chemical, photocatalytic
and hydrothermal procedures. [4] THI5O obtained with the first two
procedures showed good cycle stability, high capaend impressive rate
capability. The photocatalytic reduction was alsppleed on pre-formed
electrodes reaching the goal of a further simgifmn of the anode production.
The synthesized materials were in-depth charaeiriwith a multi-technique
approach includingelectrochemical method3he very promising performances,
from the point of view of the specific capacity, ecorrelated with an effective
reduction and with the maintenance of the 2D gepmet the final graphenic
structure observed for the Ti#®GO hybrids obtained by both the chemical and
photocatalytic reduction procedure. The excellelgcteochemical properties
obtained at high C-rate (i.e. until 40C), the fbasy and the easy scalability of
the production method show that these materialpremaising candidate for their
use as anode in LIB for power application.

[1] R. Schmid, C. Pillot, Review on Electrochemicalorage Materials 1597
(2014) 3-13.

[2] T. Horiba, Lithium-lon Battery Systems, ProEHE 102 (2014) 939-950.

[3] W.S. Hummers, R.E. Offeman, J. Am. Chem. S@c(1®58) 1339.

[4] M. Minella, M. Demontis, M. Sarro, F. SordellB, Calza, C. Minero, J. Mater
Sci. 50 (2015) 2399-2409.
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SEQUESTERING ABILITY OF HYDROXYBENZOIC ACIDS TOWARD S
ALUMINIUM(III) CATIONS: A COMBINED EXPERIMENTAL AND
COMPUTATIONAL STUDY
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Dipartimento di Chimica e Tecnologie Chimiche, Wnsita della Calabria, Via
P. Bucci, 87036 Rende (CS)

Aluminium is the most abundant metal of the Earitrsst; its compounds are
frequently utilized as pharmaceutical drugs in hnraad veterinary medicine [1].
This metal is considered a highly neuro-toxic eletrtie a common action in all
living organism [2]. The toxicity of aluminium hdead several researchers to seek
new strategies in the treatment of aluminium intakon. An emerging approach
is represented by the aluminium chelation theraggommended for those
patients who do not present any clinical improvememen exposure to
aluminium is ended.

Phenolic acids are secondary plant metabolites Iwidéfused throughout the
plant kingdom. Due to their ubiquitous presencepliant-based foods, a high
intake of phenolic acids (25 mg — 1 g a day depenadin diet) occurs [3]. The
interest in these phenolic compounds lies on tkeawn health benefits due to
their antioxidant activity and ability as free reali scavengers. Vanillic acid,
syringic acid and gallic acid belong to hydroxybe&iczcompounds. Vanillic acid
iIs one of the main degradation products of the weoodstituent lignin [4].
Syringic acid exists in free form in plants anddpfor example in wheat grain, in
wheat-based food products [5] and in walnut huSalic acid is found in many
green plant tissues, especially in tea leaves, lotla free form and as a
component of the polymers such as tannins anditaliagns.

The purpose of this work was to study the compleradf vanillic acid, syringic
acid and gallic acid with the Al(lll) ion in the psiological conditionsi(e. in
0.16 M NaCl and at 37°C) by using a combination @fperimental
(potentiometric measurements, UV spectra and ladesorption mass
spectrometry) and computational (density functiotieory) tools in order to
obtain the structural and electronic propertiethefresulting complexes.

[1] G. Crisponi, V.M. Nurchi, V. Bertolasi, M. ReitieG. Faa, Coord. Chem.
Rev. 256 (2012) 89-104.

[2] Z. Rengel, Biometals 17 (2004) 669-689.

[3] M. N. Clifford, J. Sci. Food Agric. 79 (199953-372.

[4] C.-L. Chen, H.-M. Chang, T.K. Kirk, Holzforschg 36 (1982) 3-9.

[5] K. Zhou, J.-J. Yin, L. Yu, Food Chem. 95 (20@R)6-457.
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Encapsulation of guests in molecular containers itmgdications for chemical
transformations, sensing, stimuli-responsive deyiceparations and design of
molecular materials. Molecular containers with opeetal sites have drawn
interest for their guest selectivity, catalyticiaity and properties that arise from
metal ions and concave cavities acting in a coadearode. Metallacrowns (MC)
are a unique class of self-assembled macrocyclgsavinetal-rich topology that
resembles crown ethersﬁthS-MCCU(”)%] complexes have been developed into
metallocavitands through the introduction of chisahmino hydroxamic acid
ligands bearing hydrophobic side chains, such amyhlanine hydroxamic acid
(pheHA)?!

Dimeric compartments have been a consistent feaﬂ)ﬂrén3+[15-MCCU(”)-5]
complexes in the solid state; pheHA side chainsM&@s associate through
hydrophobic interactions generating a large dimegompartment that
encapsulates unsaturated dicarboxylate guéspite the great interest in
synthesis and structural characterization of metedwns, a quantitative
description of the host-guest complex formatiorsatution has not appeared yet
and such supramolecular adducts have been mesttyitled in the solid stafe.
Based on our experience on anion recognition ampduta self-assembling in
solution?® here we report on the formation of dimeric comments of Gd15-
MCcum), S-pheHA-5] metallacrown with organic carboxylgteests with different
features (size, saturation, shape) in neutral aegiesolution. The detailed
nanocalorimetric analysis of the host-guest addprisided key information on
the species forming in solution, the stability loé ttcompartments and the driving
forces of the recognition process. Solution equditand speciation data allowed
to address some of the issues related to compartsies and selectivity thus
helping to establish a theoretical framework foedicting the structure of
compartment inclusion complexes.

[1] A. D. Cutland, J. A. Halfen, J. W. Kampf, V. Becoraro, J. Am. Chem. Soc.
123 (2001) 6211-6212.

[2] J. Jankolovits, C. S. Lim, G. Mezei, J. W. Kamp. L. Pecoraro, Inorg.
Chem. 51 (2012) 4527-4538.

[3] C. Bonaccorso, G. Brancatelli, G. Forte, G. #aeS. Geremia, D. Sciotto, C.
Sgarlata, RSC Adv. 4 (2014) 53575-53587.
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Since ethylenediamine-N,N'-disuccinic acid (S,S-EX)s generally considered
the biodegradable alternative to EDTA, its posside for the sequestration of
cd*, sritt, Cu*, zr?* and Fé" is proposed in this contribution. For this purpose
new data on the binding ability of EDDS towards sthecations have been
obtained with potentiometric, voltammetric and cah®tric measurements at
different ionic strengths and at t = 25°C. Someangnt real multi-component
fluids, namely fresh watell < 0.003 mol drif), urine { ~ 0.40 mol dr), sea
water { ~ 0.75 mol drif), saliva { ~ 0.11 mol dri¥) and blood plasmd & 0.21
mol dni®) were chosen as case studies for the evaluatiotheofsequestering
ability of EDDS. The study of the speciation of EBDn these media was
performed drawing speciation diagrams in selectedlitions, considering all the
network of interaction between the “natural” comeots of the fluid and those
studied in this work, EDDS and EDTA (at = 1 mmol dnT) as sequestering
agents and the metal cations?C&rf*, CU*, Zn?*, and F&" (generallycy = 10°
mol dm?®). This means that more than fifteen components mode than a
hundred formation constants values are consideredeach model. The
comparison of the sequestering ability of EDDS &fdTA is done using
objective tools, namely the pM (residual concemdrabf free metal cation), and
pLos (total ligand concentration necessary to bind58 of metal in solution)
[1]. In blood plasma, since the fundamental rolgudteins cannot be modeled,
the above mentioned parameters are useless, anplatima mobilizing index
(PMI) was adopted [2]. In general, it was found tBRDS is a good alternative to
EDTA, which tends to bind Gaand Md"* to an higher extent than EDDS. In
particular, EDTA cannot be used as a sequestrar8fd whencca > cepra, and
EDDS is more efficient than EDTA at pH < 8, partarly in urine, where
carbonate is absent. On the contrary, in freshiwvadgere concentration of ions is
very low, EDTA shows a greater ability in the sesftation of SA" than EDDS.
In sea water, the sequestering ability of EDDS &MITA towards F& is
comparable, although that of the former is sliglhilyher than that of the latter. In
blood plasma, the PMI of EDDS towards®Cis higher than that of EDTA.

[1] F. Crea, C. De Stefano, C. Foti, D. Milea, &nnartano. Curr. Med. Chem.,

21 (2014) 3819-3836.
[2] P. M. May, D. R. Williams. FEBS Letters 78 (197134-138
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THERMODYNAMIC STUDY ON TRIAZOLO-TRIAZOLE
HETEROCYCLIC SYSTEMS

C. Manfredt, R. Centorg A. Pelusd, S. Volind, P. Scaran® I. Sorrentind
!Dipartimento di Scienze Chimiche, Universita di NipVia Cintia 46, 80126
Napoli, Italia

“Dipartimento di Chimica e Biologia, Universita de@tudi di Salerno, Via
Giovanni Paolo 1l 132, 84084, Fisciano (SA), Italia

Extensive replacement of carbon by nitrogen in atisrheterocycles can be used
not only for the tuning of electronic and structdemtures of the compounds but,
depending on their structure, also for inducin@ltgtnew features such as N-H
acidity and coordination ability to metal sites.ofb features can be potentially
relevant not only for biological applications, baiso in the field of advanced
materials [1,2]. Acid-base properties and complesmftion with metal ions of
four new triazolo[3,2-c]triazoles (Scheme) havingbstituents of different
electronic character on the bicycle have been tigaged at 25 °C in NaCl 0.5
M, as ionic medium, by using potentiometry, polaegdy and UV-Vis
spectrometry (absorption and emission). The pHsngated spans between 0.5
and 12.
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The study indicated that the neutral heterobicyele) has acid-base properties
strongly influenced by the presence of electromeridwing or releasing groups at
position 7 (it can deliver the Ho form the conjugated basédnd can accept up
to two protons, forming the specieslA and HL™™). By varying the groups

attached at the heterocycle, a remarkable shiftka values, up to 5-6 units, is
observed. The formation of the cationic speciesadsompanied by complex
tautomeric switchings as shown by single crystata)X-analysis and theoretical
calculations [3,4]. The excited-state proton transdlso is influenced by the
presence of electron withdrawing or releasing gsoapposition 7. Evidence of
the formation of Me(ll)-HL, mononuclear complexagas also been obtained.

[1] C-H Zhou, Y. Wang, Current Medicinal Chemistiyg, N.2 (2012) 239-280.

[2] Y. Murti at all, American Journal of Chemistry/,(211) 42-46.

[3] R. Centore, S. Fusco, A. Capobian¢opPiccialli, S. Zaccaria, and A. Peluso
European Journal of Organic Chemistry, 18 (2072133728.

[4] R. Centore, C.Manfredi, C.Maglione, A.CarellaCapobianco, A.Peluso,
D.Colonna, A.Di Carlo, J.of Molecular Structure 980 (2015) 119-124
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CHARACTERIZATION OF PHOTOTRANSFORMATION PRODUCTS
OF AMINO-ACIDS.
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M. Isai&, D. Vioné

YUniversita di Torino, Dipartimento Chimica, via Biuria, 7 — 10125 Torino,
Italy

Universita di Torino, Dipartimento di Scienze dellda e Biologia dei Sistemi,
Via Accademia Albertina 13, Torino 10123, Italy

The characterization of the phototransformatiordpots of amino-acids in water
bodies is part of an in-depth investigation of fieemation mechanisms, the
(photo)reactivity and the nature of dissolved orgamatter (DOM) derived from
the proteinaceous material. The irradiation of attnamino acids in aqueous
solution produced compounds with similar spectrpsc@roperties of humic
substances. The photochemical processes involvinghcaacids could thus
constitute an additional pathway for the bottomfanpnation of humic substances
in water bodies, which would be added to the netwalr reactions involving
natural DOM [1]. In order to better understand tfaure of these humic-like
substances, in this work, the photodegradation ymisd of L-tyrosine were
characterized by UV-vis spectrophotometry, fluoesse EEMs, NMR, MS and
pH-metric titrations. The MS results support thenfation of a dimeric structure
formed by a unit of L-tyrosine and a hydroxylatediytosine, linked with an ether
bond between the aromatic groups. The hydroxylatiotme aromatic group was
suggested also by NMR; the occurrence of the aramidic functions and the
increase of the number of phenolic groups are ooefil by the chemical model
proposed on the basis of pH-metric titrations d@itee protonation constants and
the concentrations of the protogenic sites of thgrasine sub-products were
estimated upon elaboration of alkalimetric titrasoof the photodegraded L-
tyrosine, using the BSTAC [2] software. A discretedel was used to interpret
the experimental data. In order to fit satisfadyotine titration curves, a model
with three protogenic sites was proposed and tiheesanodel can be used to
explain the experimental data obtained with L-tymedrradiated for 16, 24 or 72
hours. The capacity of the L-tyrosine by-productedordinate the copper cation
was also estimated. The complexation capacityefrtadiated solutions seems to
be a little higher compared to the parent amino-aci

[1] A. Bianco, M. Minella, E. De Laurentiis, V. Mano, C. Minero, D. Vione,
Chemosphere 111 (2014) 529-536.

[2] C. De Stefano, C. Mineo, P. Rigano, C. Sammmart&s. Ann. Chim. (Rome)
1993, 83, 243-277.
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PRACTICAL APPLICATIONS OF THE SOLVOPHOBIC THEORY TO
THE ANALYTICAL SEPARATION OF BIOMOLECULES BY
REVERSED PHASE HPLC

D. Corradini, I. Nicoletti, I. Molnér

National Research Council, Institute of Chemicaltielologies, Area della
Ricerca di Roma 1, 00015 Montelibretti, Rome, Italiolnar-Institute
Schneegloeckchenstrasse 47, 10407 Berlin, Germany.

Reversed phase high performance liquid chromatbgrédBP-HPLC) is widely
applied to analyze a very broad range of molecimelsiding charged and polar
compounds. The separation mechanism, which is basede interactions of the
analytes with the hydrophobic chromatographic supjmoa polar mobile phase,
has been deeply described by Csaba Horvath oraefis bf the solvophobic force
theory [1]. Accordingly, the distribution of a giveanalyte between the two
phases depends on its polarity, the binding pragsef the medium and the
composition of the mobile phase, consisting of drbyorganic mixture, which
might contain a suitable buffer to control the prot equilibrium. Decreasing the
mobile phase polarity by adding more organic sdiveduces the hydrophobic
interaction between the stationary phase and tladytan resulting in weaker
retention. The more hydrophobic the analyte theemone it will spend on the
stationary phase and the higher the concentratfoorganic solvent that is
required to promote elution.

This communication discusses the dependence ofti@tebehaviour of a variety
of biomolecules in RP-HPLC on the experimental peaters, such as flow rate,
column length and ID, dwell volume, temperaturecriatic and gradient elution
mode, variation of organic solvent concentration gradient elution mode
(gradient shape and duration). The influence ofcihresidered parameters on the
chromatographic behaviour of the selected compousdsliscussed in the
framework of the hydrophobic theory, both by chaggione of the above
parameters while keeping constant all the othetso Aliscussed is the use of
DryLab modelling software, which allows the devetgmt of methods
concordant with a Quality by Design (QbD) criteriacreasing flexibility in
routine operations. The state-of-the-art will dastrated with a few applications
in the field of food and phytochemical analysis.

[1] Cs. Horvath, W. Melander, I. Molnar, J. Chroogriaph.125 (1976) 123.
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QUALITY BY DESIGN MEETS COMBINATION DRUGS:
SIMULTANEOUS DETERMINATION OF CAPTOPRIL,
HYDROCHLOROTHIAZIDE  AND THEIR IMPURITIES BY

CAPILLARY ELECTROPHORESIS

B. Pasquini, S. Orlandini, C. Caprini, M. Del Bubb& Innocenti, S. Pinzauti, S.
Furlanetto

Dipartimento di Chimica “U. Schiff’, Universita dtirenze, via U. Schiff 6-Via
della Lastruccia 3 — 50019 Sesto F.no (FI)

A fast and selective capillary electrophoresis médthwas set up for the
simultaneous quantitation of captopril, hydrochtbrazide and related impurities
in the combined dosage form. The method was degdldpllowing Quality by
Design principles, according to ICH guideline Q8. [Captopril is characterized
by the lack of a strong chromophore and by thegmes of a proline-similar
moiety which causes in solution the presence ofraiss isomers that interconvert
around the amide bond. A large part of the experimef the scouting phase was
dedicated to the selection among different pseatiosiary phases based on
micelles or microemulsions, with or without addesy in order to overcome
detection and isomerization issues. The best seauibng the evaluated operative
modes were obtained by cholate-based micellar rel@oetic chromatography
with the addition ofn-butanol andy-cyclodextrin. Risk assessment tools were
employed to define critical process parameters: paature and voltage,
concentration and pH of borate buffer, concentratibsodium cholatey-butanol
andy-cyclodextrin. A symmetric screening matrix was leggpto investigate the
effect of the change of level of the selected fisctun critical quality attributes,
represented by critical resolution values and aslyime. Response surface
methodology and Monte-Carlo simulation led to idgrthe design space, defined
as the multidimensional region where any combimatibthe variables has been
demonstrated to provide assurance of quality ofatmytical performances. The
application of the selected working point settiadjswed the baseline separation
of analytes to be obtained in less than 3 minukes. method was validated and
finally applied to a real sample of tablets.

[1] ICH Harmonised Tripartite Guideline. Pharmadeait development Q8(R2)

(2009) International Conference on Harmonisatiorteaghnical requirements for
registration of pharmaceuticals for human use.
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POLYCYCLIC AROMATIC HYDROCARBONS DETERMINATION IN

WATER: A COMPARISON BETWEEN “DRAW-EJECT” AND
‘EXTRACT-DISCARD” METHODS USING MICROEXTRACTION BY

PACKED SORBENT COUPLED WITH GASCHROMATOGRAPHY -
MASS SPECTROMETRY.

M. Quintd", D. Centonzk C. Palerm D. Nardielld, G. SpadacciroD. Li?
Department SAFE — Department of Science of Agrimelf Food and
Environment, University of Foggia, via Napoli 2571100 Foggia,ltaly

’Key Laboratory of Natural Resource of the Chand¥auntain and Functional
Molecular (Yanbian University), Ministry of Educati, Park Road 977, Yanji
City, Jilin Province, China

In this work, two different extraction procedures tthe analysis of different
polycyclic aromatic hydro-carbons (PAHS) in watgrrbicroextraction by packed
sorbent (MEPS) have been compared in terms of tsatysireliability and time
of analysis. The first method, called “draw-ejea®nsists of cycle sequences of
aspirations and injections in the same vial; theosd one, called “extract-
discard”, consists of a similar cycle sequence,ibuhis case the aspired sample
is discarded into waste. The relevant partitionildyiums and extraction rates
have been calculated by multivariate regressiomfithe data obtained after
MEPS gas chromatography—mass spectrometry (MEP3SE-analysis of 16
PAHSs from water samples. Partitioning parametersfpriori prediction of solute
sorption equilibrium, recoveries and preconcerdrateffects in aqueous and
solvent systems have been calculated and comparedhé two extraction
procedures. Finally, real samples from sea, adurall irrigation wells, streams
and tap water have been analyzed. Detection §S3Nand quantification (S/N
10) limits were calculated for the extraction preses. Under the experimental
conditions used for the “draw-eject” procedure,sthealues were in the range
0.5-2 ng [C*and 1.6-6.2 ng T}, while for the “extract-discard” procedure they
ranged from 0.2 to 0.8 ng tand from 0.8 to 2.0 ngt, respectively.
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QUALITATIVE AND  SEMI-QUANTITATIVE  ANALYSIS OF
PHOSPHOLIPIDS IN RAT LIVER MITOCHONDRIA SAMPLES BY
HPLC-IT/TOF-MS

C. Fanaft, L. Dugd, A.M. Sardanelfi®, A. Gnonf, F. Cacciol3 M. Oteri*, M.
Beccarié, L. Mondelld™*
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del Portillo, 21, 00128 - Roma, lItaly;

’Department of Basical Medical Sciences, Neuroseigrand Sensory Organs,
University of Bari Aldo Moro - Bari, Italy;
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Mitochondria are often referred to as the powerbsus the cells. They generate
the energy that our cells need to do their jobsyThave a complex structure
containing two membranes, the outer and the inmer €hanges in any or all
aspects of the mitochondrial lipidome will likelpange the overall bioenergetics
efficiency of mitochondria. For these reasons ispamant to characterize
qualitatively and quantitatively the lipid specie$ mitochondria in different
physiological and pathological conditions. Recerlyd et al. developed a high
resolution LC-MS method to monitor major lipid das in biospeciments. The
method was applied to the analysis of liver mitoatraal lipids [1]. Aim of this
work was to develop a method for the separationimél classes for both
qualitative and semi-quantitative analysis of indiial lipids isolated from rat
liver mitochondria. Lipids classes were separategleying a HILIC column and
data were acquired using high resolution full skkhand MS/MS fragmentation
spectra acquisition using LC coupled to IT/TOF-M&edtor. Identification of
phodpholipid (PL) classes was first achieved by panson of retention of
standard compounds. Identification of molecularcggewas performed by using
different integrated data: positive and negativghhresolution mass spectra,
negative MS/MS ion fragmentation spectra, LIPID MABatabase and literature
data. Relative abundances (% values) were basethemratio between the
extracted ion peak area of each compound and tmea$wareas of all detected
compounds of the same class. Different glycerophalgmds and sfingolipids
classes were detected, being phosphocholine (RCplamsphoethanolamine (PE)
the most represented ones.

[1] S.S. Bird, V.R. Marur, I.G. Stavrovskaya, B.ristal, Metabolomics 9(1
Suppl) (2013) 67-83
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GRAPHENE-MODIFIED SILICA SORBENT FOR SOLID-PHASE
EXTRACTION OF BENZOTRIAZOLES AND BENZOTHIAZOLES
FROM WATER

A. Speltini, M. Sturini, F. Maraschi, L. Ferrari, Rrofumo
Dipartimento di Chimica, Universita di Pavia, Viaramelli, 12 — 27100 Pavia

Graphene (GN) is attracting great interest in arally chemistry, especially as
novel sorbent for pre-concentration of a varietycompounds [1,2]. Its peculiar
properties, i.e. large specific surface area, nagetsmorphologyreelectron-rich
structure, and fast adsorption-elution processdsen@N an excellent candidate
to prepare high-performance materials for solidsghaextraction (SPE)
applications [1,3]. In this work, a novel GN-bas®¥dE procedure was developed
for determination of benzotriazoles (BTRsS) and lo¢ghiazoles (BTs) in water
samples. BTRs and BTs are among the ubiquitous géngermpollutants not
completely abated by wastewater treatment [4]. Assalt they can be found in
environmental waters at concentrations from abott 100pg L™ [5]. In this
work, silica microparticles were derivatized witlonolayer GN flakes and tested
as fixed-bed sorbent (200 mg) for pre-concentraBi@Rs and BTs, prior HPLC-
UV analysis. Trueness and precision were evaluatethp water samples spiked
in the range 1-100Qig L™. Elution with methanol (10% v/v acetic acid) gave
average absolute recoveries in the range 70-86%D¢RE%, n=4). Sample
volumes up to 500 mL and evaporation of the SPEaektby nitrogen gas
provided enrichment factors up to 1000. The GN-riedisilica preserved its
adsorption efficiency for at least 10 extractiolte optimized procedure was
then assessed on raw river water, followed by HRAE-analysis. Experiments
are ongoing to evaluate accuracy, linearity andisegity.

[1] Q. Liu, J. Shi, G. Jiang, Trend. Anal. Chem.(3012) 1-11.

[2] X. Wang, B. Liu, Q. Lu, Q. Qu, J. Chromatogr.1862 (2014) 1-15.

[3] A. Speltini, M. Sturini, F. Maraschi, L. CongolA. Zeffiro, A. Profumo, J.
Chromatogr. A 1379 (2015) 9-15.

[4] P. Herrero, F. Borull, E. Pocurull, R.M. MarcEend. Anal. Chem. 62 (2014)
46-55.

[5] P. Herrero, F. Borull, E. Pocurull, R.M. Marck,Chromatogr. A 1309 (2013)
22-32.
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OVERCOATED SOLID PHASE MICROEXTRACTION FIBER: A NEW
APPROACH FOR DIRECT ANALYSIS IN RAW URINE SAMPLES
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Solid phase microextraction (SPME) is a fast aret @reendly sample preparation
technique able to perform analytes extraction amdcpncentration at the same
stage. Sampling of low volatility analytes in aqguesamples by SPME is carried
out by direct immersion of the fiber. However, tipgocedure may have some
drawbacks when complex matrices are analyzed becthes coating can be
irreversibly damaged by the adsorption of the matnacromolecules. Recent
studies point out the great endurance of polydigisilbxane (PDMS) coating
leading to the development of a brand new concgfibers i.e. the overcoated
fibers [1,2]. The characteristic of these fibersthi® modification of existing
commercial SPME fiber coatings with a thin layerRIDMS. Overcoated fibers
have shown very promising results in complex fooatrioes such as the whole
grape and strawberries pulp without any further @anpretreatment [2]. Bio-
clinical applications of these new laboratory-mdidbers are not yet explored.
Clinical analyst often have to deal with complextrncas. As consequence, the
application of overcoated fibers in clinical invgstions can determine a
significant enhancement because SPME analysis eacatyied out directly in
complex biological fluids reducing or even avoiditigg dilution step generally
performed [3]. In this work, polycyclic aromaticdrpcarbons (PAHS) were taken
into account in a comprehensive evaluation of tBMB/DVB/PDMS fiber in
raw human urine. A survey on the thermodynamicslanetics of the extraction
process was performed along with the investigatibthe fiber endurance. Later
on, the overcoated fiber was used in direct immersnode to develop a fast and
easy protocol for the analysis of urinary PAHs byME-GC-MS/MS. The
proposed protocol was finally evaluate on a realecscenario analyzing urine
samples of smoking and non-smoking volunteers.

[1] A. Jahnke, P. Mayer, J. Chromatogr. A, 1217104 765-4770

[2] E. A. Souza Silva, J. Pawliszyn, Anal. Chem(8@12) 6933-6938

[3] A. Naccarato, E. Gionfriddo, R. Elliani, G. @iona, A. Tagarelli, J
Chromatogr A, 1372 (2014) 253-259; A. NaccaratoGianfriddo, G. Sindona,
A. Tagarelli, Anal. Chim Acta, 810 (2014) 17-24.
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Point-of-care (POC) biosensors are integrated distyn systems employed for
the detection of clinically relevant analytes irolbgical fluids such as blood,
urine and saliva. These devices offer the advantagerovide rapid results
directly where the information is needesld. patient’s home, doctor’s office or
emergency room), thus facilitating an earlier d@gla and a prompt patient’s
treatment. Various technologies have been propésethe realization of POC
biosensors including label-free techniques basedoptical, mechanical and
electrochemical transducers. However, reliable,ntitadive and ultrasensitive
devices have been not yet commercialized. Elearoioisensors based on organic
field-effect transistors (OFETS) are a promisingich for the development of the
next generation of POC devices [1]. These biosensan be combined with
integrated electrical circuits, microfluidic systenand wireless technologies.
Furthermore, they offer high sensitivity, biocomp#ity and possibility to
produce all-printed low-cost biosensors in flexided disposable formats.
Among them, electrolyte-gated (EG)-OFETs have bedsntified as ideal
candidates for biosensors development as they tepatdow voltages directly in
aqueous buffer solutions. Two EGOFET architectwresful for realization of
POC devices will be presented. In the first, th@dgical recognition elements are
anchored on the organic semiconductor surface i®jle in the second the
biomolecules are confined on the gate electrode3]ng these configurations
ultrasensitive label-free immunosensors for theectein of C-reactive protein
(CRP), a specific biomarker of inflammatory andetfon diseases, have been
developed. The specific features of the propose®@HET biosensors as well as
their analytical performances will be discussed.

[1] L. Torsi, M. Magliulo, K. Manoli, G. Palazzo,@mical Society Review 42
(2013) 8612-8628.

[2] Maria Magliulo, Mohammad Yusuf Mulla, Kyriaki &holi, Donato De Tullio,
Preethi Seshadri, Gaetano Scamarcio, Gerardo Balaanad Luisa Torsi.
Ultrasensitive printable biosensors for point-ofecapplications. 18 May 2015,
SPIE Newsroom. DOI: 10.1117/2.1201504.005961.

[3] M.Y. Mulla, E. Tuccori, M. Magliulo, G. LattanzG. Palazzo, K. Persaud and
L. Torsi. Nature Communications 6 (2015) 6010.
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Global security threats have become a major conaachtheir early detection
represents a major challenge to current monitoteghnologies. The routine
monitoring of water, food and the environment foeical and biological threat
agents is often hampered by the fact that availsténiques usually require
clean samples and sophisticated equipment, anthaseunsuitable for real-time,
cost-effective and on-field routine monitoring. \WWeeviously demonstrated the
feasibility of implementing enzyme-based assays vinio-chemiluminescence
detection into smartphones using cartridges angbtada fabricated with user-
friendly, low-cost 3D printing technology [1,2].

Here we report a portable toxicity sensor incorpoga bioluminescent (BL)
whole-cell biosensors into a smartphone-based deWe fabricated a 3D printed
smartphone adaptor and ready-to-use cartridgesgratteg an array of
bioluminescent cells. We demonstrated the feasibib accurately detect and
quantify the BL signals of genetically engineeragmian cell lines expressing
different luciferases and exploited them as a tbxgensors using a smartphone.
An android app was also developed to provide a-ussrdly built-it data
analysis. A limit of detection of 5000 Hek293T esekxpressing the green-
emitting luciferase, was obtained and toxicity testowed performance
comparable to those obtained using portable coBled camera, confirming the
suitability of this approach. Conscious that hufferes will be required to extend
the lifespan of the integrated cells without afiiegtthe analytical performance of
the system, we believe that it could find signifitapplication as rapid alerting
tool, suitable for detecting the presence of harpéliutants in civil and military
water supplies, for terrorism surveillance, and detection of health threats in
drinking water in developing countries.

[1] A. Roda, E. Michelini, L. Cevenini, D. Calabyi&l.M. Calabretta, P. Simoni,
Analytical Chemistry 86 (2014), 7299-7304.

[2] M. Zangheri, L. Cevenini, L. Anfossi, C. BaggiaP. Simoni, F. Di Nardo, A.
Roda, Biosensors and Bioelectronics 15 (2015), 836
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microRNAs (miRNAs) are considered powerful diagimahd prognostic clinical
biomarker candidates for many human diseases. Tihekgle a broad range of
cancers, heart diseases, immunological and neucalodiseases. In particular,
regarding cancer, miRNA profiles not only distirgjui between normal and
cancerous tissues and identify tissues of origin, they can also discriminate
between different subtypes of a particular canBRexcently, the awareness of the
presence of mMiRNAs not only within cells but aladbiody fluids, paves the way
for noninvasive biomarker analysis. Furthermorejcsi deregulated miRNA
expression is an early event in patients with camoeasuring circulating miRNA
levels, may also be useful for early diagnosisamimg high advantages to the
success of the treatment.

Actually, there are several techniques for the dete of miRNAs each of them
with their own unique advantages and disadvantagesiever, most of these
approaches are not compatible with Point-Of-Cargtifig. A great deal of effort
has been devoted to develop new compact analytiegthods for miRNA
decentralized analyses that possess appropriasatiggeyn without PCR. Thus,
electrochemical genosensors have emerged as paycattractive options for
mMiRNA detection in terms of simplicity of use, aggene and amount of sample
required.

In this paper, we report the development of a gemesr based on faradaic
impedance spectroscopy coupled to an enzymatic iBwapbn of the
hybridization event. Biotin labeled liposomes, habeen also tested as a
functional tether for the enzyme molecules.

Moreover, in a further approach, a label-free impedric genosensor for miRNA
detection, using a miniaturized, polymer-modifiehsor has been developed. In
particular, a polymer bearing an intact biotin nipiavailable for streptavidin
binding has been used. This fact gave rise toltigyato nanostructure the sensor
surface increasing the capture probe immobilizatedficiency in terms of
orientation, loading and steric hydrance.

Both the label-free and label-based approachew dhe detection of miRNASs in
cancer cells and the results are, herein, reported.
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BIOSENSORS FOR PESTICIDES DETECTION: AN INNOVATIVE
ELECTROCHEMICAL DNA-BASED SENSOR FOR ACETAMIPRID

R. Rapinj G. Marrazza
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Lastruccia, 3 — 50019 Sesto Fiorentino (FI)

DNA-based biosensors have recently been reportedpaemising alternative to
traditional methods for pesticide analysis and,gemneral, for environmental
monitoring, having the capacity to combine a lovstcior the realization of the
artificial receptors with an efficient analyticabgiormance. Recently, a DNA
aptamer specific for acetamiprid, a diffused neotioid insecticide has been
described, giving the possibility to develop newds of analytical tools. In this
work, an innovative electrochemical DNA aptasendor acetamiprid is
presented. The DNA-based sensor is based on a ttugdinding assay
between the analyte and a complementary DNA segudficstly, polyaniline
film and gold nanoparticles were progressively graw a graphite screen-printed
electrode surface via electro-polymerization andctebchemical deposition,
respectively. The polyaniline-gold modified surfacgere then modified with a
mixed monolayer of the thiol-tethered DNA aptamed & spacer thiol. The
DNA-based sensor realized with a solution contginem fixed amount of
biotinylated complementary sequence and a variatvieunt of acetamiprid was
incubated. An enzyme-amplified detection schemsgteaon the coupling of a
streptavidin-alkaline phosphatase conjugate antinglated secondary aptamer
has been applied. The enzyme catalyzed the hyisabyshe electroinactive 1-
naphthyl-phosphate to 1-naphthol. This electroactiwoduct was detected by
means of differential pulse voltammetry. As the aamtration of acetamiprid is
increased, less complementary sequence can bthe gptamer and the measured
response decreases. Thus, the lower the signaimdine analyte is contained in
the sample. After various experimental parametgrsmozation, a calibration
curve between 0-1000 nM acetamiprid concentratimige was obtained.
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ULTRASENSITIVE DETECTION OF MULTIPLE GENETIC LEUKEM 1A
BIOMARKERS BY MEANS OF SURFACE ENHANCED RAMAN
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In the field of cancer research there is an indéngaseed for highly sensitive,
accurate and reproducible technologies which waililolv the detection of very
low concentrations of biomarkers associated todhset of a disease and the
responsiveness to therapy. Surface-Enhanced Rarpactr@copy (SERS) is
emerging as a very promising tool for its highenssivity, specificity [1] and
better multiplexing capability compared to the cemtonal analytical methods.
Here, we present a new sensor based on the us&R$ Sn a specifically
designed 2D solid substrate, in order to improwediability of the system and to
obtain a regularly distributed array of hot sp&tsr this purpose, a nanostructured
surface made of polymeric pillars embedded in ad dgalyer is tested in a
biochemical assay for the simultaneous detectiomoliple genetic leukemia
biomarkers. The sensor is built as a sandwich assween the surface,
functionalized with thiol-modified oligonucleotidesand gold nanopatrticles,
labeled with different Raman reporters. Thanks he tombination of the
favorable properties of our SERS substrate andislkeeof nanoparticles, we were
able to detect simultaneously a leukemia biomaid&fT1l gene [2]) and an
housekeeping gene with low picomolar sensitivity [3

[1] Harper M., Dougan J.A., Shand N.C., Graham Eaulds K. Analyst 137
(2012) 2063-2068

[2] Jorgensen J.L., Chen S.S., Clinical lymphomaeloma & leukemia 11
(2011) S49-53

[3] S. Picciolini, D. Mehn, C. Morasso, R. Vanna, Bedoni, P. Pellacani, G.
Marchesini, A. Valsesia, D. Prosperi, C. TresoHi, Ciceri, F. ACS Nano 8
(2014) 10496-506
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AFFINITY SENSOR FOR 2-FURFURAL BASED ON SYNTHETIC
RECOGNITION ELEMENTS AND ELECTROCHEMICAL
TRANSDUCTION AT SCREEN PRINTED CELL

M. Pesaventh D. Merli*, A. Speltint, G. Albertt, R. Biesuz, N. Cennamd
!Dipartimento di Chimica, Universita di Pavia, ViarBmelli, 12 — 27100 Pavia
“Dipartimento di Ingegneria Industriale e InformaticSeconda Universita di
Napoli, Via Roma, 29 — 81031 Aversa

2-Furfural (2-F) and other furanic derivatives a&ural occurring substances
deriving from the dehydration of five carbon sugassxylose and arabinose, and
from the reaction of reducing sugars with aminodgsciparticularly at high
temperature. They are present in many foodstus$fsni¢k, infant formula, honey,
fruit juices, oils, wines, where they can also basidered as potential indicator of
bad storage conditions. Moreover 2-F is very imgmartas a precursor of furan
based biofuels. Usually the analysis of furanicivdgives is successfully
performed by chromatographic procedures, but methodrapid, out of the lab
determination are more and more required. Bio d@ino sensors are particularly
suited for determinations of this kind.

Here a chemosensor for 2-F is proposed, basedsgnthetic recognition element
with higher chemical and thermal stability thanumat receptors, and which can
be reused multiple times.

The receptor is a molecularly imprinted polymerdsh®n methacrylic acid as
functional monomer, and divinylbenzene as crodeelin The polymer is
synthesized as a layer (10-30 um thick) directlgroa screen printed cell with
graphite working electrode as previously reportdd The reduction of 2-F at this
electrode takes place at around -1.4 V (vs Ag esiee electrode), sufficiently
higher than the onset potential of the solvent ¢éwato allow a reproducible
detection of the peak for analytical purposes.

SWV has been used for quantification, since ihes inost sensitive method. The
conditions were optimized by experimental design.

The peak current increases with 2-F concentratighé range about 7010° M,
with a lower detection limit of about TQVl. The dose-response curve is linear in
the whole concentration range in the logarithmfoain of the variables, so that
this relationship is suggested for quantificatibhe sensor has been proved to be
selective for 2-F even in complex matrices, as winextract of olive oil.

[1] M. Pesavento, G. D’Agostino, G. Alberti, R. Bie, D. Merli, Anal. Bioanal.
Chem. 495 (2013) 3559-3570.
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PLATINUM NANOSPHERES AND NANOFLOWERS MODIFIED
ELECTRODES FOR DIRECT ELECTRON TRANSFER OF LACCASE
FROM TRAMETES VERSICOLOR
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’Laboratory of Integrated Systems, Ecole Polyteammigédérale de Lausanne,
Station 14/EPFL, 1015 Lausanne Switzerland

In recent years, a great deal of research hasddcos the development of new
methods for the preparation of nanosized transitietal; in particular, extensive
studies on nanostructured materials have beenedaaut toward finding new
electrodic materials able to enhance the direattrele transfer (DET) of redox
proteins. Pt is a very common electrode materia thuits ability to facilitate
electrochemical reactions; the development of nanel simple methods to obtain
Pt nanomaterials have attracted particular intetestto their high performance in
electrochemical sensors.

In this research, Pt nanostructures were realigeghlinnovative and simple one-
step template-free electrodeposition on Pt eleesofll] obtaining different
nanostructured electrodic materials characterizgdPb nanospheres and Pt
nanoflowers differing in shape and size by changlegosition parameters. The
characterization of the realized structures by iicen electron microscopy
confirms the homogeneous distribution and nanodcaiee of Pt nanospheres and
Pt nanoflowers. The obtained new Pt nanostructwese used as electrodic
material to promote the DET of Laccase, a multi@mxidase.

Laccase from Trametes versicolorwas immobilized onto different Pt
nanostructures with Nafion membrane as physicatapping agent. Direct
electrochemistry of laccase on Pt nanostructures waehieved with high
efficiency due to the physicochemical charactersstf the new Pt nanomaterials.
The enhancement of direct electron transfer can dbeibuted to the
nanostructured modification induced onto the etetdrsurface.

[1] I. Taurino and G. Sanzo, F. Mazzei, G. Faveéso,De Micheli, S. Carrara,
Submitted tdScientific Reports
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ALL-IN-PAPER ELECTROCHEMICAL SENSOR TO DETECT
PHOSPHATES

S. Cinti D. Talarico, F. Arduini, G. Palleschi, D. Moscone
Dipartimento di Scienze e Tecnologie Chimiche, @mita di Roma "Tor
Vergata", Via della Ricerca Scientifica, 1 — 00F3ma

Nowadays, demand for sensitive, rapid and costefie sensors suitable for
environmental monitoring, clinical diagnosis, foedfety, is rapidly increasing.
Electroanalytical techniques, thanks to their sioifyl rapidity, cost
effectiveness, inexpensive instrumentation, low ntenance, portability, are
being established as the easiest methods to deselwgors for the preliminary
screening analyses, avoiding to consume time anteynim laboratories equipped
with expensive and/or big instrumentation, e.g. -8, AAS, HPLC, GC.
Particularly, screen-printing technology emergestlas most useful tool to
develop this kind of platforms because of its Wwelbwn properties.

Coupled to this capability, paper is rising as #ieative substrate to build up
sensor (colorimetric paper-based sensor have l@@galy reported); during last
decade, many works have been reported on the produof paper-based
electrochemical sensor [1].

Herein we report a novel approach to develop elebgmical sensor exploiting
the great properties of paper, beyond its reduest, dy coupling screen- and
wax-printing technology. Paper is firstly modifiedth reagents by an easy drop
casting procedure and then, sensor with threeretietconfiguration is printed on
it. This simple strategy allows to fabricate a faah which contains all the
reagents required for a reaction and to detectynal a reagentless mode. We
demonstrate the suitability of this strategy tovesaitte detection of phosphate ions
via formation of phosphomolybdate complex, by screentipg carbon black-
modified ink onto filter paper containing an acidmution of molybdate ions, and
performing cyclic voltammetry measurements reachangmit of detection at
micromolar level and a satisfactory repeatabilRSD < 5%) of the developed
platform.

[1] D.M. Cate, J.A. Adkins, J. Mettakoonpitak, Ctenry, Analytical Chemistry
87 (2015) 19-41.
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DEVELOPMENT AND COMPARISON OF ELIME ASSAY AND REAL-
TIME PCR FOR DETECTING OF SALMONELLA IN IRRIGATION
WATERS

L. Fabiant, G. Volpé, E. Delibatd, E. Pucd, S. Piermarir F. Capuand G.
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In the last years, fresh and ready to eat vegetabttaminated with S. Napoli and
S. Thompson, from Campania areas have been the oduvspeated food alerts in the
EC. Contaminated waters used to irrigate crops have Hearonstrated to represent
the main risk factorTo protect consumer health and safety the food niessi
operators have to ensure the absence of this pathioga defined water volume.
Since the standard culture method for detecBatmonella(EN/ISO 6579 requires
up to 5 days to produce results, the need to dpvedpid methods represents an
important issue for the authorities and producéng aim of the present study is the
development of two different techniques to evalutdie Salmonellapresence in
irrigation waters: an ELIME assay and a Real-tin@@RPIn particular he ELIME
assay is based on the use of magnetic beads (MB8s)pport of the immunological
chain, coupled with a strip of 8-magnetized SPH%e Pproduct of the enzymatic
reaction is quickly measured by chronoamperoméing system was optimized by
testingdifferent kinds of MBs, blocking agents, monocloaatibodies and merging
the two conventional steps of incubationa single stepn the optimized conditions,
the LODs were found to be 4@nd 16 CFU/mI for S. Napoli and S. Thompson,
respectively.

The Real-time PCR employs primers and a specifié lfNorescent probe able to
amplify a region of thétrRSBCA gene;onserved in alfalmonellaserotypes, and an
internal amplification control to check false negatesults. The LOD was calculated
to be 10 CFU/mL.

After that, inclusivity and exclusivity tests weearried out demonstrating the ability
of both methods to detect selectivelijferent salmonella serovars, most commonly
isolated from environmental sourceBinally the two systems were applied to
experimentally inoculated irrigation water sampla®-enriched in two different
broths. Results showed that the minimum pre-enr@tinime, necessary to reveal
Salmonella, was 6 and 10 hours for Real-Time PGRENME assay, respectively.

Authors wish to thank the national project RiceFiaalizzata 2009 Ministero della
Salute (RF-2009-1538880) for financial support.
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DESIGN, FABRICATION AND CHARACTERIZATION OF ULTRA-
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This work describes the design, fabrication and radtarization of three
optofluidic microresonators, namely a photonic talsresonator, a bubble
resonator, and a ring resonator, and reports prediy results on their use in
flow-through optofluidic sensing applications. Thacroresonators, based on
different operation principles, are fabricated g different technologies and
functionalization strategies, based on biologicald asynthetic polymeric
receptors. The final objective is the exploitatadrsuch ultra-sensitive optofluidic
resonant (bio)sensors for the optical detectiomexpterin, a sepsis biomarker,
with high sensitivity and low detection limit, thisseaking a new ground in the
biosensors and lab-on-chip arena and healthcarepamd-of-care applications.
Neopterin is selected as target analyte being ikerichination of viral and
bacterial sepsis in intensive care patients oifdeeidentification of the origin of
infection a key issue in this field. Moreover, ti@wing request of physicians for
point-of-care devices capable of performing fadd egliable analysis at patient-
level, thus enabling a quick and effective diagaasnd therapy, as opposed to
laboratory-level, further supports the final gohtlee present work.

b)v c)

Figure 1 — Schematic representation of a) photonic cryssbnator, b) bubble
resonator, c) ring resonator.

a) vV

Acknowledgement. This activity is funded by the Italian Minister thiversity
and Research (MIUR), “Futuro in Ricerca” programnusder the grant n.
RBFR122KL1 (SENS4BIO)
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PEPTIDE BASED SENSING SYSTEMS FOR THE SELECTIVE
DETECTION OF CHLOROGENIC ACID DERIVATIVES
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The aim of this work was the evaluation of the bgdcapacity of a synthetic
peptide, designed by a computational approach, risva series of phenolic
compounds involved in food chemistry. The peptideswlesigned allowing two
possible anchoring site for chemical binding tossersurface: a glycine residue
that can be coupled to carboxylic groups and aeaystfor direct immobilization
on metals surface such as gold electrodes. Theidpemffinity towards
chlorogenic acid, used as model target molecules pexformed following the
fluorimetric quenching of a tryptophan of the pdptsequence upon binding with
the target molecule. In order to apply this peptid the development of an
electrochemical sensors for the selective detertioimaf phenolic compounds in
food, we carried out a screening of possible ietarfy analytes using cyclic
voltammetry and differential pulse voltammetry aedtion strategy. To avoid
electrode fouling disposable screen printed eldeso were used for
electrochemical detection. The study was carriedimuiuffered solution at pH
7.0 without the addition of organic solvents. Mareothe immobilization of the
cyclic peptide was performed also on gold nanogadi (AUNPS) using two
different approaches. The former followed the imitindtion of the peptide via
S-S group on pre-formed AuNPs, whereas the laipromch was designed with
the aim to bind the cyclic peptide during AuNPsation in reducing medium.
Data on the application of the different materiabtho to optical and
electrochemical detection of chlorogenic acid, eaffacid, coumaric acid and
ferulic acid will be presented.
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The organic UV filters are frequently added to peed care products such as
cosmetics, skin creams, body lotions, shampoosyspnd hair dyes in order to
prevent damage caused by ultraviolet light. Foirthgdrophobicity, leading to
accumulation in biota or sediments, and their pderaction as endocrine
disruptors, the environmental fate of these orgamibstances is becoming of
increasing concern.

In the present study we focused on two organic Uer§, ethylhexyl methoxy
cinnamate (EHMC) and 2-ethylexyl-4-(dimethylaminenlzoate (OD-PABA).
Although EHMC is one the most used UVB filters vawlde and it iswell
tolerated by the skin, it has some side effectsuding its ability to produce
reactive oxygen species and estrogenic propentigsi vitro andin vivo.
OD-PABA was also among the first compounds to beduss sunscreens, but
from 2008 it is gradually being replaced by othegamic UV filters because of
the increasing evidence of photo-allergic reactions

To assess their environmental persistence and ipldoted transformation, the
sunscreens were subjected to direct photolysiseXppsure to UVA and UVB
radiation, whereas the environmental degradatioonupdirect photochemistry
was also simulated by the use of heterogeneousogdtatysis with titanium
dioxide. The formation and evolution of transforioat products (TPs) was
followed via HPLC-HRMS for both processes. The gtafIMS" spectra, obtained
using a LTQ Orbitrap mass spectrometer with ESIsoarce, provided useful
information to identify the TPs formed through thegradation.

For EHMC, the main TPs detected in the direct plysi® process were the 4-
methoxybenzaldehyde, plus a hydroxylated derivaéimd two dimeric species.
Through the use of heterogeneous photocatalysiensaddition TPs were
identified, most of them resulting from the furthgegradation of TPs formed
through direct photolysis and that might be alsonfb in aquatic systems. For
OD-PABA the direct photolysis is shown to play a ykeole in
phototransformation and this fast process is expgetd be the main attenuation
route in sunlit surface waters. The main detected df OD-PABA would involve
a dealkylation or hydroxylation/oxidation processhoth direct photolysis and
indirect phototransformation.
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Polybrominated diphenyl ethers (PBDES) are amoagribst important classes of
additive brominated flame retardants (BFR). Theyehbeen identified in every
compartment of aquatic ecosystems, from abioticbi@ic matrices, and in
industrialized areas as well as in remote ones. BBRre persistent, highly
bioaccumulative and can move up to high trophic elev through
biomagnifications [1].

Due to the growing concern about the potential theakks of PBDEs, their
characterization in biological organisms that ardely and frequently consumed
as food is paramount. Furthermore, at present tiser® local or international
regulatory limit for PBDEs in food.

We investigated the spatial distribution and levefsPBDEs in two bivalve
species Mytilus galloprovincialisandRuditapes philippinarujnsampled from the
north-western coast of the Adriatic Sea, that ardely used in the regional
cuisine. Analyses were carried out using analyfcatocols already developed in
the laboratory [2] and were performed by HRGC/HRI® the simultaneous
determination of 14 PBDE congeners in biota tissu@santifications were
carried out by isotope dilution.

The total concentrations ranged from 0.003 figmgt weight to 6.66 ngY with
strong variations within the same sampling site. 8ignificant differences
between species were found. As for decabrominataukedyl ether, in literature
the determination of the BDE-209 is often neglectéowever, the results of this
study show that Deca-BDE is one of the most abunctamgeners. However high,
the levels of PBDEs in the samples collected neandustrial area subject to a
fishing ban are lower than the values of four edilslamples gathered in
aquaculture farms and intended for human consumpilibe concentrations of
>PBDEs detected in this study are relatively higthem those reported for the
Mediterranean area.

Considering the potentially toxic effects of PBDEed the lack of specific
legislation, this study emphasizes the need tthéurinvestigate these compounds
and to establish maximum levels in foodstuff.

This work was funded by the Italian Ministry of Edion, Universities and
Research (MIUR) through the project PRIN (Prot. 28XENJS8).

[1] C.A. de Wit, Chemosphere 46 (2002) 583-624.
[2] S. Pizzini et al., Microchemical Journal 12D1%) 184-191.
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A NEW CLASS OF MALDI MATRICES FOR HARDLY IONIZABLE
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To date, MALDI-MS is largely employed for the cheterization of high
molecular weight biomolecules in genomics, protesnand tissues imaging [1].
The use of MALDI in detecting low molecular weigfitMW) compounds in
metabolomics, including lipidomics, remains chajjieny especially due to the
spectral background produced by conventional omgaratrices belown/z 800.
Beside the molecular weight, another key issueet@dnsidered is the chemical
nature of the analyte; for instance, free sternts @igosaccharides are considered
poor candidates for MALDI-MS due to their very lownization yield [2].
Chemical derivatization such as conversion int@lmgl esters or sulfates for
sterols and 1-phenyl-3-methyl-5-pyrazolone for kacides are usually employed
[3]. Spectral interferences in the law/zrange can be overcome [4] by several
approaches including the use of an ionless matrch sas the Alder’s proton
sponge 1,8-bis(dimethylamino)naphthalene (DMAN).wdger, DMAN is still
ineffective for the deprotonation of unconjugategditoxyl moiety (-OH) of
alcohols or saccharides. Very recently, superbpsiaton sponges based on the
1,8-bisphosphazenylnaphthalene (PN) proton pincetifrand diverse P-alkyl
substituents have been synthetized, via a Kirsatmwdensation, using 1,8-
diaminonaphthalene [5].

In this communication, the potential of such commtsias MALDI matrices has
been demonstrated for the first time by analyzmtgat (i.e. underivatized) sterols
and oligosaccharides. The effectiveness of this class of matrices in lipidomic
studies is also demonstrated by the simultanecgsndmation of cholesterol, free
fatty acids, lysophospholipids and phospholipidedg and brain samples.

[1] M.M. Gessel, J.L. Norris, R.M. Caprioli, J Peoimics 107 (2014) 71.

[2] W.J. Griffiths, Mass Spectrom Rev 22 (2003) 81.

[3] I. Athanasiadou, Y.S. Angelis, E. Lyris TRAC 42013) 137.

[4] C.D. Calvano, A. Monopoli, N. Ditaranto, F. Rasano, Anal Chim Acta 798
(2013) 56.

[5] J.F. Kogel, X. Xie, E. Baal, D. Gesevicius, Belkers, B. Koveevi¢, J.
Sundermeyer, Chem. Eur. J. 20 (2014) 1.
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To study the formation and transformation processdeairborne particulate, an
accurate and representative characterization obtp@nic composition is pivotal.
For a comprehensive characterisation of organidanafraphical visualization
methods of molecular formula parameters are ofpgilied to deal with the large
data sets. High Resolution Mass Spectrometry (HR-M&sed on Orbitrap
technology has been shown to be a powerful todetermine the exact mass and
molecular formulas of the compounds present in dhganic fraction. This
technology can resolve thousands of m/z signalenigghg to thousands of
compounds present in the organic fraction of seagndtmospheric aerosols. A
key step in obtaining reliable molecular formulanr HR-MS mass spectra is a
post run data work flow to associate the most gotebenolecular formula to each
signal.

In this contribution we will present a fully autotad algorithm for filtering the
molecular formula candidates obtained by HR-MS @mdelect the chemically
most likely ones and avoid the presence of falsgtives. The algorithm involves
first a physical blank subtraction step followed roglecular formula filtering
based on heuristic rules: (1) restrictions for tlenber of elements; (2) LEWIS
rules; (3) hydrogen/carbon ratios, (d)ement ratio of nitrogen, oxygen, and
sulphur versus carbo(b) isotopic patterns; (6) mass errors

The developed algorithm has been applied to stuy dffect of different
ionization sources and polarity to characterisedtganic fraction in winter and
summer PM 2.5 samples collected in Padua. Nano&&io( electrospray) and
APPI (atmospheric pressure photo-ionisation) sauveere used in direct infusion
to analyse the aerosol samples in the m/z range©Q@0Qo identify sensitivity and
characteristics of the two ionisation techniquesndrick Mass Defect and Van
Krevelen methodology were used to identify massridiggions and compound
classes present in the mass spectra.

S. A. Nizkorodov, J. Laskin, A. Laskin, Phys. Che@hem. Phys. 13 (2011)
3612-3629.
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IDENTIFICATION OF ISOBARIC PHOSPHOLIPIDS IN SEAFOOD : THE
KEY ROLE OF HIGH RESOLUTION MASS SPECTROMETRY

S. Granaféi |. Lositg"? F. Palmisanbd? T.R.l. Cataldi?
!Dipartimento di Chimica?Centro di Ricerca Interdipartimentale S.M.A.R.T.,
Universita degli Studi di Bari “Aldo Moro”, Via EOrabona 4, 70126 Bari

In the last decade, the increasing awareness diehefits that the lipid fraction
of seafood may have for human health [1] has led gyowing interest towards
the molecular characterization of seafood lipidsl af their hydrolytic or
oxidative by-products. Mass spectrometry-basedidimics approaches, such as
shotgun MS [2] or LC-MS [3], have proved to be vasgful to fulfill this goal.

As part of a comprehensive investigation concerning effects of storage-
induced lipid hydrolysis on seafood quality andesafthe combination of high
efficiency hydrophylic interaction liquid chromatagphy and high resolution
mass spectrometry (HILIC-HR-MS) has been recembgetd in our laboratories.
The method has been applied to a systematic id=aitdn of thelysoforms of the
major class of phospholipids in fish muscles, pbgsphatidylcholines (PCs). The
high mass resolving power and accuracy of an @bitMS analyzer has
permitted to unveil a very complex scenario, thatld not even be imagined
using low resolution MS. Indeed, several coupleglogely eluting and almost
isobariclyso-PCs (LPCs) speciesn(zratios differing on the third decimal place),
have been detected in the lipid extracts of gikhesa breanmSparus aurata The
careful combination of high resolution MS and highCD) and low collisional
energy (linear ion trap) MS/MS has led to identifyem, respectively, as
protonated or sodiated adducts of different LPQsA4 a result, 43 proton and 28
sodium adducts of LPC species have been identifigoplications of this
approach will be discussed during the present camcation to emphasize the
key role played by high resolution mass spectroyriatlipidomics investigations.

[1] 1. Hamed, F. Ozogul, Y. Ozogul, J.M. Regenst&ompr. Rev. Food Sci. F.
(2015) in press. DOI: 10.1111/1541-4337.12136.

[2] H.H. Huss, FAO Fisheries Technical Paper 3489@), available at:
http://www.fao.org/decrep/v7180e/v7180EQ00.htm.

[3] Y. Wang, H. Zhang, J. Agric. Food Chem. 59 (2011635-11642.

[4] S. Granafei, I. Losito, F. Palmisano, T.R.l.t&ldi, Anal. Bioanal. Chem.
(2015) in press. DOI 10.1007/s00216-015-8671-9
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ANALYTICAL STRATEGIES TOWARDS THE ASSESSMENT OF
‘GLUTEN-FREE” PRODUCT SAFETY: LIQUID CHROMATOGRAPHY -
TANDEM MASS SPECTROMETRY vsIMMUNOSENSING

M. Mattarozzt, A. Manfredt, A. Masuttt, M. Giannettd?, C. Mucchind, M.
Careri?

!Dipartimento di Chimica, Universita degli Studi Barma, Parco Area delle
Scienze, 17/A — 43124 Parma

Centro Interdipartimentale SITEIA.PR, UniversitaglieStudi di Parma, Parco
Area delle Scienze, 181/A — 43124 Parma

Celiac patients should feel confident in the satdtfoods labelled or expected to
be “gluten-free”, containing less th&® mg gluten/kg [1]. As for food safety
assessment, a growing area is the developmenbsémsors in response to high
sensitivity, speed, portability and low cost [2]arfeted proteomic approach
based on mass spectrometry (MS) has likewise slypeat potential for allergen
analysis, overcoming some limitations associatecartibody-based methods,
improving confidence in protein determination [The present work deals with
the development of two different analytical stra¢sg based on immunosensing
and liquid chromatography-electrospray ionizatiandem mass spectrometry
(LC-ESI-MS/MS), for conformity assessment of “glotzee” declared foods. In
particular, the immunosensor configuration involvad indirect competitive
amperometric immunoassay based on gliadin-fundizeth gold nanoparticles-
modified carbon screen-printed electrodes. Howewgergreat limitation of
antibody-based assays, among which the most eggloknzyme-linked
immunoassay (ELISA), is the cross-reactivity ofi-ghtdin antibody towards
prolamin fractions of other grains. Thus, potent&la multiplex shotgun MS-
based proteomic method was investigated to datdatidually celiotoxic cereals,
i.e. wheat, oats, barley and rye, by monitoringquei marker peptides in a single
chromatographic run. A comparison between the tigated strategies highlights
their complementarity, responding to the needsdpid screening, as addressed
by the immunosensor assay, and prolamin-specififityC-ESI-MS/MS.

[1] Commission Regulation (EC) No 41/2009, OffEdir. Union L16 (2009) 3-5.
[2] M. Giannetto, E. Umilta, M. Careri, Anal. ChirActa 806 (2014) 197-203.

[3] M. Mattarozzi, C. Bignardi, L. Elviri, M. CarerJ. Agric. Food Chem. 60
(2012) 5841-5846.
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IDENTIFICATION OF ACTIVE SPECIES FROM A PLANT EXTRA CT
AGAINST CANCEROUS CELL PROLIFERATION: A MICRO LC-
MS/MS STUDY

F. Gosetti, S. Martinottt, B. Bolfi}, E. Mazzucch E. Ranzath E. Manfredt?,
E. Marengd

!Dipartimento di Scienze e Innovazione Tecnologidajversita del Piemonte
Orientale, Viale T. Michel, 11 — 15121 Alessandria

|SALIT S.r.l., Via G. Bovio, 6 — 28100 Novara

Nowadays, scientific research is focused on polgphéiological properties, as
they are so connected to the inhibition of freeiaaldprocesses linked to many
diseases. It is well known that high levels of pbignols play a preventive and
protective role against several type of cancer el as the reduction of coronary
artery disease. In particular, anthocyanidins @@ to catch free radicals after
the donation of hydrogens present in the hydroxgtimups, acting in this way as
antitumoural [1].

Last year the aqueous extract of an oriental phetbnging to theFabaceae
family was studied and characterized at our lalooied by LC-MS, GC-MS and
ICP-MS to identify the chemical species presentc&ihigh level of polyphenols
(in particular proanthocyanidin oligomers) was fdurthe extract was tested
against the proliferation of cancerous cell lirgiging satisfactory results.

In order to identify what are the active speciafferent strategies dealing with
the fractionation of the plant extract have beeerdusThe significant active
fractions against different type of cancerous tiekks have been analysed by
micro liquid chromatography coupled with tandem hargsolution mass
spectrometry. The analyses have been carried outisbyy MS/MS" with
Sequential Window Acquisition of All Theoretical dgment-lon Spectra
(SWATH) acquisition to obtain a comprehensive daéiie analysis with MS/MS
confirmation. The study is still in progress, andpeoteomic approach to
understand the different mechanism characteriziegeffect of the plant extract
on healthy cells vs cancer cells is going to bei@aout.

[1] A. Castafieda-Ovando, M.L. Pacheco-HernandeE. Raez-Hernandez, J.A.
Rodriguez, C.A. Galan-Vidal, Food Chemisry 113 @0869-871.
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HIGH RESOLUTION MASS SPECTROMETRY COUPLED TO UHPLC
AS A TOOL FOR THE UNEQUIVOCAL IDENTIFICATION OF
ESTROGEN METABOLITES IN MILK

S. Ventura, G. La Barbera, S. Stampachiacchier8arperi, A. Lagana
Dipartimento di Chimica, Universita di Roma Sapi@nPiazzale Aldo Moro 5,
00185 Roma

The coupling of ultra-high-performance liquid chrawgraphy (UHPLC) with
high-resolution mass spectrometry (HRMS) has beeh mceived within the
analytical community. Their resolution power andpmoved sensitivity, the
increased robustness, extended dynamic range,r eamies calibration, and
enhanced software handling capabilities, has madecbupling more attractive to
a larger user base.

The use of HRMS coupled to chromatographic tectesqffers among other the
possibility to identify in an unequivocal way theepence of unknown compounds
for which analytical standards are not availablenftargeted analysis). This fact
is really useful when metabolites have to be idieati Moreover, the coupling
with UHPLC, that offers an excellent resolving powallows the simultaneous
determination of quasi-isobaric compounds or stmattisomers that with other
chromatographic techniques are difficult to distiisg.

A representative example of the usefulness of UHPIRIMS with Orbitrap
technology for the identification of unknown methtas is the determination of
estrogen metabolites in milk. Milk is known to caimt naturally occurring
estrogens such as estrone (E1l), estradid}-EZ and 1@-E2), and estriol (E3),
and their glucuronated and sulfated forms. Althougfhnatural origin, the
presence of estrogens in milk has become a fagredt interest due to the
potential health risk that their occurrence coulghpose, especially regarding
reproductive apparatus disorders.

Our research group has recently developed an UHPEREQQQ methodology
able to determine 13 estrogens both in their fre@ @njugated form in milk.
Even if this methodology has been demonstrated selgctive and sensitive for
targeted analysis, there were individuated sewanghown peaks that could not
been identified. For this reason, it has been dpesl a new UHPLC-HRMS
approach for the unambiguous identification of éhasknown metabolites. The
chromatographic separation has been carefully apdenusing a last generation
UHPLC system in order to obtain the complete sdmaraof all unknown
compounds, and the employ of high resolution faérs and data dependent
experiments have allowed to obtain the accuratesesaf the unknown
compounds and their fragmentation pattern. Inwayg structural information has
been obtained, which has allowed the unequivoceahtification of estrogen
metabolites in milk.
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LIGANDS IMMOBILIZED ON TRIACETYLCELLULOSE FILM TAPE S
FOR TRIVALENT AND BIVALENT METAL IONS SENSING

R. Biesuz, S. Re, A.M. Tivelli, M. Pesavento, Gbatti
Dipartimento Chimica, Universita di Pavia, via Tialli 12 — 27100 Pavia

We selected triacetylcellulose as solid phase atidzZone and Alizarin Red S as
metal indicators with the intent of building-up @ope for the simultaneous
detection of trivalent and bivalent metal ions iater samples.

The transparent triacetylcellulose membranes wesdyzed from photographic
film tapes, previously treated with NaClO to remaadoured gelatinous layers.
The lipophilic Dithizone was directly immobilizedyhile the water-soluble
Alizarin Red S via ion pair with cetylpyridinium Idride (CPC), in both cases
under very mild conditions [1, 2].

The final materials showed good mechanical properind were characterized to
establish their kinetics and thermodynamic propsrtithrough the usual
experimental sorption profiles, for each metal aadh membrane. The sorption
isotherms confirmed the concentration of ligandtm membrane (independently
measured from the release of the ligand in an gpjate solvent) and the sorption
profiles as function of pH were in pretty good agnent with those expected
from the formation constants reported in literatiwe the same metal- ligand
systems in solution.

In the second step, the chromatic properties ofdémevatized membranes were
studied via spectrophotometric measurements ofahd phase, with the intent to
find a proper model to predict, from the spectraamted from the unknown
solutions, the content of the metal ions in a negu

The Dithizone based membranes were selected fdt)Cad(ll) and zZn(ll), and
the Alizarin Red S ones for Fe(lll) and Al(lll).

The model was applied on an external test set, avthtisfactory prediction. Tests
on certified sample of milk and sewage sludge gaselts within an error of 20
% .

copper

iron mixture

Figure 1 Alizarin Red S based membranes after contact wathtisn of only
aluminium, copper and iron, and in the case ofxtume, respectively.

[1]  A. Safavi, M. Bagheri, Analytica Chimica Acta30 (2005) 55-60.
[2] A. Safavi, M. Bagheri,. Sensors and Actuators@ (2005) 53-58.
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GROWTH INHIBITION OF PSEUDOMONAS FLUORESCEN3IOFILMS
VIA ION BEAM SPUTTERED Ag/TEFLON COMPOSITE FILMS: A
COMPARATIVE MORPHOLOGICAL AND SPECTROSCOPIC STUDY

M.C. Sportellt, E. Tiitiinc8, R.A. Picca, M. Valentin?, A. Valentinf, C. KranZ,
B. Mizaikoff*, N. Cioffi*

!Dipartimento di Chimica, Universitd degli Studi &ari “Aldo Moro”, V.
Orabona, 4 — 70126 Bari, Italy.

%Institute of Analytical and Bioanalytical Chemistriylm University, Albert
Einstein Allee, 11 — 89081 Ulm, Germany.
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4 — 70126 Bari, Italy.

The colonization of surfaces and interfaces by atiganisms leads to the
formation of biofilms, i.e. an aggregate of baaezmbedded within a matrix of
extracellular polymeric substance (EPS). A majoncfion of biofilms is
providing surroundings resistant to antimicrobigwsing rise to potential health
and environmental problems [1]. In this perspectivefilm growth inhibition is a
crucial issue for preventing bacterial infectio2$. [Metal/Teflon-like (Me-CEk)
composites deposited via ion beam sputtering (I&®8)known as antimicrobial
agents [3], whereby Ag-GFthin films are considered novel materials with
exceptional in-plane morphological and chemical bgemeity.

In this study, an Ag-CRhin films with a metal loading of 25% was chaeaized
spectroscopically and morphologically. Bacteriaevidren incubated onto a ZnSe
ATR waveguide with the Ag-GFdeposited only onto IR inactive areas. Those
regions were identified following a procedure rapdrelsewhere [4]. Thereby,
real-time ATR-IR monitoring oP. fluorescendiofilm growth inhibition induced
by the nano-antimicrobial coating was enabled. Hewrs of contact were
sufficient to inhibit the biofilm growth. These tiings were corroborated by AFM
imaging of bacterial samples incubated with Ag:@Fns deposited onto glass
slides. Severe bacterial stress was induced by ctiraposite antimicrobial
material leading either to membrane leakage/cadlagpso massive bacterial lysis
as a function of incubation time.

[1] E. Denkhaus, S. Meisen et al., Microch. Act& 18007) 1-27.

[2] M.C. Sportelli, R.A. Picca et al., Nano-Antimabials Based on Metals, in
Novel Antimicrobial Agents and Strategies (D.A. Bhix, F. Harris, S.R.
Dennison eds.), Wiley-VCH Verlag GmbH & Co. (2014).

[3] M.C. Sportelli, M.A. Nitti et al., Sci. Adv. Ma6 (2014) 1-7 and refs. therein.
[4] G. T. Dobbs, B. Mizaikoff, Appl. Spectroscop§ 2006) 573-583.

178



SPETTRO-3

SURFACE PLASMON RESONANCE IMAGING DETECTION OF
FOODBORNE PATHOGENS BY USING PNA PROBES AND GOLD
NANOPARTICLES

A.M. Aura’, R. D’Agatd, N. Bellassdi, C. Valentf, G. Spotd?

!Dipartimento di Scienze Chimiche, Universita di &a&, Viale Andrea Doria, 6
- 95125 Catania

Consorzio I.N.B.B., Viale delle Medaglie d’Oro, 308136 Roma

The detection of pathogens in food represents senéial requirement to ensure
public safety and health [1]. Still today, conventll methods used to detect
foodborne pathogens are laborious, time consumimdy raay suffer from low
sensitivity. In this context, the use of opticabdsensors have attracted great
interest [2]. Surface plasmon resonance imagindR(BB] detection of nucleic
acids has been shown to be performed with highitegtysand selectivity [4]. In
particular, peptide nucleic acids (PNAs) probe®ffew possibilities in nucleic
acid sequences biosensing and can be used to rpatfabgens with high
selectivity and sensitivity [5]. Gold nanoparticl@&uNPs) have been used to
amplify SPRI detected signals and to develop assagsating with enhanced
sensitivity [6].

In this communication, a specific sandwich hybradian strategy to develop
SPRI biosensors for the detection of Staphylocoéausus (S. Aureus) pathogen
in food will be described. The sensing strategyoines the use of properly
functionalized AuNPs conjugated to an oligonucld®tsequence complementary
to the tract of the S. Aureus genomic DNA not iweal in the hybridization with
the SPRI sensor surface-immobilized PNA probe. Resshow that the
developed protocol can be applied for the deteatib8. Aureus genomic DNA
extracted from contaminated food.

[1] JW.-F. Law, N.-S. Ab Mutalib, K.-G. Chan, L.-HLee, Frontiers in

Microbiology 5 (2015) 1-19.

[2] S.M. Borisov, O.S. Wolfbeis, Chemical Review331(2008) 423-461.

[3] G. Spoto, M. Minunni, Journal of Physical Cheiry Letters 3 (2012) 2682-
2691.

[4] R. D'Agata, G. Spoto, Analytical and Bioanatgi Chemistry 405 (2013) 573-
584.

[5] S. Sforza, T. Tedeschi, R. Marchelli, Chemi&alciety Reviews 40 (2011)
221-232.

[6] L.M. Zanoli, R. D'Agata, G. Spoto, Analyticaha@ Bioanalytical Chemistry
402 (2012) 1759-1771.
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INSIGTHS INTO THE CHEMICAL VAPOR GENERATION OF
CADMIUM AT TRACE LEVEL
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University of Pisa, Department of Chemistry and ulstdial Chemistry, Via
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Chemical vapor generation (CVG) of cadmium by aggeboranes has been
investigated by using continuous flow reaction egstcoupled with quartz tube
atomizer and atomic absorption spectrometry, withdim to clarify some of the
mechanisms controlling the generation of volatgeses. Experimental evidence
collected in the present study indicates that®H is the most likely effective
species in the generation of volatile Cd speciesamh be synthesized on-line by
quenching the acid hydrolysis of BHby NaOH, according the following
reactions [1]:

BH4 + H30+ — BH3(H20) +H

BH3(H20) + OH — BH3OH + H,O

The use of BHOH in alkaline conditions increases sensitivity obaba factor
2.2 with respect to BH indicating an improved generation efficiency.

A further parameter controlling dramatically thensiivity was the presence of
dissolved oxygen in the reagents. Removal of oxyigem analyte and reductant
solutions, by argon purging, resulted in a sengptimprovement of about 8 fold
and 6 fold by using Bl and BHOH' reductant, respectively. Oxygen gas added
between gas-liquid separator and the atomizer aaffiects the sensitivity,
indicating that the oxygen interferes mainly in thguid phase, during the
generation step of volatile Cd species. The us8HfOH under oxygen free
conditions resulted about 13 fold improved LODsofab10 ng L[*, 3s). The use
of additives as thiourea (up to 1%) in the presefdei’ (10 ng mLY), which are
typically employed as signal enhancers in CVG of[ZJd resulted in a marked
signal depression for concentration of thiourea>¢pL™.

[1] A. D'Ulivo, Spectrochimica Acta Part B 59 (200493-795.

[2] X.A. Yang, M.B. Chi, Q.Q. Wang, W.B. Zhang, Agaca Chimica Acta 869
(2015) 11-20.
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Silver nanoparticles (AgNPs) —containing dressiagsincreasingly being used in
the treatment of wounds and skin burns. Recentlydemonstrated that AQNPs
can be massively released as agglomerates ongkitngpenetrate deeply into the
dermis, enter into the fibroblasts by endocytosig] accumulate to a remarkable
amount into the cytoplasm.

In this workskin biopsies were collected from three differeatignts treated with
AgNPs dressings. The samples, taken during thenigeptocess, were analyzed
by laser ablation coupled to inductively coupledspha mass spectrometry (LA-
ICP-MS) to map the distribution of carbon, phospispisulphur and silver with a
spatial resolution ranging from S5um-100pum.

The analyses confirm that silver is released inddenis during treatment. After
the new epidermis is formed, silver released byaih@ied dressing does not seem
able to cross the new epidermis and remains osutface of the skin. No silver
was observed in the subcutaneous adipose tissuehé&dirst time silver was
detected in the vessel walls.

We concluded that silver is not able to cross fhidegmis and the adipose tissue,
and it is distributed to the organs via the blodetaan due to its ability to
penetrate into the vessels after release direotly the dermis.
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LABEL-FREE SURFACE-ENHANCED RAMAN SPECTROSCOPY OF
BIOFLUIDS: DIAGNOSTIC APPLICATIONS IN ONCOLOGY
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Europa, 1 — 34127 Trieste

Surface-enhanced Raman scattering (SERS) speqiyodtas recently raised
interest for its potential in the field of diagniast Being portable and with quick
responses, SERS is particularly appealing for poivtare applications.

SERS spectra of biofluids (e.g. serum, urine) cawvibwed as "partial metabolic
fingerprints”, which could be exploited for diag$l]. Recent works by our
group showed how SERS spectra of biofluids do iddesve the potential to be
used for diagnosis of different types of canceeliRrinary results showed how
SERS can detect prostate cancer from urine samytispromising sensitivity
and specificity [2], whereas both early and locatjvanced breast cancer could
be detected by SERS of serum.

Data analysis issues will be addressed as wel ksy aspect of such SERS-
based diagnostic approaches is the applicationhefnometrics to build and
validate predictive models.

[1] A. Bonifacio, S. Cervo, V. Sergo, Anal. Bioan@hem. (2015) in press

[2] G. Del Mistro, S. Cervo, E. Mansutti, R. SpizZa Colombatti, P. Belmonte,
R. Zucconelli, A. Steffan, V. Sergo, A. Bonifaci®pa. Bioanal. Chem. 407
(2015) 3271-3275
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Water-soluble thallium (Tl) compounds are highlyxito for most living
organisms. Tl toxicity to mammals is higher thaattbf Hg(11), Cd(Il) and Pb(ll),
because it chemically behaves as a heavy metabegalise, due to its charge and
size, it is an analogous of potassium. Thus, st lbeen notified as an important
EPA priority pollutant. Thallium maximum contamiridavel (MCL) in drinking
water defined by EPA is 2 pg/L and Qd/L in China (CNS 2006) [1].

A recent study showed the presence of Tl at higiteotrations (up to 90Qdy/L)

in groundwater near Valdicastello Carducci (ltaly)he contamination is
supposedly due to acid drainage from abandonedngiareas. In September
2014 Tl contamination was also found in water ideghfor human consumption
distributed in the same area.

We report here the preliminary results of a norasive population-based study
that aimed to quantify the Tl levels in about 10he and 330 hair samples from
the population of Valdicastello Carducci and Pedrgta, Italy. Several saliva
samples were also collected in order to explore rimatrix as exposure indicator.
All samples were analyzed by ICP-MS.

Tl values found in urine and hair samples wereeatated with Tl concentration
levels found in tap water in the living area of leattizen and with his/her habits
(use of tap water both to drink and to cook or dnlgook). The kinetics of decay
of Tl concentration in urine samples was also itigated. About 50% of urine
samples had a Tl concentration value above 0,50griam/L; about 70% of hair
samples had a Tl concentration > 10 ng/g (2 +1 mgthe value of not exposed
people). The high values of thallium found in hseamples suggest a long-term
exposure.

[1] Agency, U.S.E.P., TOXICOLOGICAL REVIEW OF THAUUM AND

COMPOUNDS (CAS No. 7440-28-0). EPA/635/R-08/001F
http://www.epa.gov/iris 2009
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THE MONITORING OF OCCUPATIONAL EXPOSURE TO ACTIVE
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METHOD
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ROMA

The supervision of work environments through maimip of analytes that
provoke occupational disease holds great intef@sim the analytical point of
view, the focus is shifting increasingly on economiapid, sensitive, and if
possible, user-friendly methods.

Near infrared spectroscopy (NIRS) associated witiitivariate analysis is a fast,
non-destructive technique that allows direct analga several complex matrices.
It would satisfy the requirements to obtain datareal time in case of acute
accidental exposure to workers. Therefore it caelgresent an innovative and
particularly suitable analytical tool. Many NIRSpdipations can be found in the
pharmaceutical field [1]. In this way the new teicjue could be easily accepted
as an alternative method, for the control of enwmental quality in the
pharmaceutical production laboratory [2].

The potential of this approach has been evaluatedeims of quantitative
determination of lactose, mannitol and sucrosectlyeon air sampling filters.
The excipients are generally employed as chemraakts for the evaluation of
exposure risk to active pharmaceutical ingredients.

The laboratory training set was obtained samplitigré inside a glove box in
order to reproduce typical controlled conditionseaofproduction laboratory. A
number of different spectral pre-processing teamesqwere applied to optimize
partial least squares regression (PLSR) models iIRENlata. Standard normal
variate (SNV) and Savitsky-Golay derivatives allow® control the inter and
intra-filter variability. The optimal PLS model fdactose produced a root mean
square error of calibration (RMSEC) of 0.99 ng, RMSECYV in cross-validation
of 1.67 ng and the RMSEP in prediction of 1.92 fige model was tested on a
limited prediction set composed of real filtersigyy a RMSEP of 2 ng. The
results using new technique compare favourably with limit of quantification
(LOQ) of 12 ng obtained with the reference meth@&®LGO/MS.

[1] Y. Roggo, P. Chalus, L. Maurer, C. Lema-Maranéd. Edmond, N. Jent

Journal of Pharmaceutical and Biomedical Analygig2D07) 683—700
[2] Food and Drug Administration, Guidance for Isthy, September 2004
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USE OF LYSO-PHOSPHOLIPIDS AS MARKERS OF THERMAL
TREATMENTS EFFECTED ON COMMERCIAL MUSSELS: A LC-ESI -
MS STUDY

L. Facchint, . Lositg"? F. Palmisanb® T.R.l. Cataldi?
!Dipartimento di ChimicaCentro di Ricerca Interdipartimentale S.M.A.R.T.,
Universita degli Studi di Bari Aldo Moro, Via E. @lvona 4, 70126 Bari

Due to significant intra-continental trade flowsdato a relevant import from

extra-EU countries, like Chile or New Zealand [fjussels commercialized in
Europe are often involved in mid/long range tramsgimn. Appropriate storage
conditions have to be thus implemented to asswetbduct quality and safety.
They include refrigeration and freezing after ghagi(a special procedure
performed on unwrapped, cooked mussels to genarptetective thin ice layer

around the meat), according to storage time [2tofean regulations (853/2004,
Annex lIl) are quite stringent on these proceduespecially when live mussels
are traded. Nonetheless, modifications (storageuradatively cold, recycling sea
water) or even violations (prolonged storage atnrotemperature) of the

regulations are often observed, especially whenlgetailers are involved. The

potential of musselysophospholipids (LPLs) arising from major phosphmlip

classes (phosphatidylcholines and phosphatidyletaemnes) as markers of
thermal treatments has been assessed in our labotaing an analytical method
based on hydrophilic interaction liquid chromatgama (HILIC) and ESI-MS and

MS/MS detection [3]. In the present communicatiloa torrelation between LPLs
and mussel thermal histories, evaluated on a ttafisbasis on commercial

samples, will be discussed. In particular, it vied emphasized that refrigeration
for a reasonable time (up to 4 days), as presciilyeU regulations, is safe both
for mussel vitality and for quality (expressed ermis of PL integrity). On the

contrary, freezing (without glazing)-thawing, oneoside, and storage at warm
room temperatures, on the other, may result innzarkable increase of specific
LPLs, indicating a significant deterioration of gdrect quality.

[1] European Commission, Mussels, in Fisheries amaaculture in Europe, 59
(2012) technical file #8

[2] J.J. Waterman, Processing Mussels, Cockles \&helks, Torry Advisory
Note, 13 (2001)

[3] I. Losito, L. Facchini, C. Cianci, S. Granafdi.R.l. Cataldi, F. Palmisano,
XXV SCI Congress, Arcavacata di Rende (Cs), 7-12e8wre 2014, Book
of Abstracts, p. 185.
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MULTIVARIATE CLASS MODELING TECHNIQUES APPLIED TO
MULTIELEMENT ANALYSIS FOR THE AUTHENTICATION OF MEA T
PRODUCTS OF “SUINO NERO DI CALABRIA”

A. Naccarato, R. Elliani, E. Furia, G. Sindona Tagarelli
Dipartimento di Chimica e Tecnologie Chimiche, Wnsita della Calabria, Via
Pietro Bucci, Cubo 12/C — 87036 Arcavacata di R€af)

The “Suino Nero di Calabria” (Black Pig of Calabria an ancient breed typical
of southern ltaly reared in the wild and fed wititural products such as acorns,
chestnuts and cereals. Its meat gives high quphtglucts such as ham, lard,
pancetta, and sausages. Authentication of fooduystednay represent a key point
for farmers and producers. In fact, from an ecomopaint of view, the check of
geographical origin is fundamental to prevent unfabmpetition that can
eventually affect the regional and even nationadnemy. Moreover, origin
should guarantee quality, organoleptic, and notié@l characteristics for
consumers.

Our research group has demonstrated that the heufigat profiling subjected to
a suitable statistical treatment can be succegdiskd in the determination of the
geographical origin of several foodstuffs [1].

In this presentation, the capability of multielerh@nofiling as a marker for the
authentication of the “Suino Nero di Calabria” puots (ham, pancetta, and lard)”
is evaluated. The multielement determination wadopmed by ICP-MS on
samples supplied by certified “Suino Nero di Calabproducers and on samples
came from areas outside Calabria.

A proper application of chemometric pattern rectignistrategies is required for
the verification of food-authenticity claims. Althgh the classification techniques
(especially LDA) are very frequently used in autieation studies, these
approaches are not the best approach for the cadidn of food geographical
origin and could be really suitable only to assamorigin to a sample without
label. On the other hands, class-modeling permiits tonstruction of a
multivariate enclosed space of a single class tdrast, to verify whether a
sample is compatible or not with the characterisfi¢hat class. Therefore, the
statistical approach for the data treatment wasedasen class-modeling
techniques. In addition to the classical modelipgraaches commonly applied in
chemometrics (soft independent modeling of clasdogy, SIMCA and unequal
dispersed class, UNEQ), other two methods have lagphied in the present
study: potential functions (PF) and multivariataga modeling (MRM).

[1] C. Benincasa, J. Lewis, E. Perri, G. Sindona,TAgarelli, Anal. Chim. Acta
585 (2007) 366-370.
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NMR STUDY OF THE MICROWAVE-ASSISTED EXTRACTS OF
AZADIRACHTA INDICA LEAVES

S. Carradofi A.P. Sobolef; F. De Cosnii D. Seccl, A. Mollica’, M. Locatellt,
L. Mannin&~

YUniversity “G. d’Annunzio” Chieti-Pescara; Departmeof Pharmacy; via dei
Vestini 31, 66100 Chieti; Italy.

Institute  of Chemical Methodologies, Magnetic Reswe Laboratory
“Annalaura Segre”, National Research Council, Masttendo, Rome, ltaly.
3Department of Drug Chemistry and Technologies, & University of Rome,
Rome, Italy.

Neem Azadirachta indicaluss., Meliaceae) leaves have been widely propased
a traditional medicine and many bioactive compoumalge been isolated, but no
NMR fingerprint of both the microwave and convenab extracts has been
reported so far. Taking into account the higheialmality of the content of the
plant constituents, which is probably influencedtbg environment and the crop
production technology, a proper analytical metheoahiportant for monitoring the
guality of the product. Pursuing our research ia tield [1,2], we carried out two
different extraction techniques evaluating at 40f6€10, 30 and 60 minutes the
recovery of a large range of metabolites by usimged solvents (methanol,
chloroform and acetone) in order to obtain an wad analysis of the Neem
leaves content by NMR spectroscopy.
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[1] A.P. Sobolev, S. Carradori, D. Capitani, S. tdjsA. Trella, F. Marini, L.

Mannina, Foods 3 (2014) 403-419.

[2] D. Capitani, A.P. Sobolev, M. Delfini, S. VistR. Antiochia, N. Proietti, S.
Bubici, G. Ferrante, S. Carradori, F.R. De SalvatloMannina, Electrophoresis,
35 (2014) 1615-1626.
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ASPHODELINE ROOTS AS A NEW SOURCE OF NATURAL
COMPOUNDS: EVALUATION OF ANTIOXIDANTS, ENZYME
INHIBITORS, AND CHEMICAL COMPOSITION.

G. Zengirt, M. Locatellf, L. Malatest3 R. Ceylah, A. AktumseR

!Selcuk University, Science Faculty, Department oid@®yy, Konya-Turkey
2University “G. d’Annunzio” Chieti-Pescara; Departmieof Pharmacy; via dei
Vestini 31, 66100 Chieti; Italy.

Plant-based foods have become attractive for ssient__
food producers, and for their often-valuable biatag E-
act|V|t|es as ﬁmctlonal foodé Positive effects related tde

guality control analyses in order to avoid aduliers
and sophistications.
The aim of this study was to evaluate root exted@ight

inhibitors activities, and phytochemical content '
Anthraquinones chemical fingerprints were obtalnﬁdng validated HPLC
procedure [1], while total phenolics and flavonoidentents, and enzyme
inhibitors activities were obtained using validaggectrophotometric assays.
Data show that Asphodeline roots can be considased new source of natural
compounds and can be used as valuable dietaryesuppt [2]. Some differences
related to biological activities can be inferredotber phytochemicals that can be
considered in the future for their synergic or cetitpve activities.

[1] M. Locatelli, S. Genovese, G. Carlucci, D. KemM. Randic, F. Epifano,
Journal of Chromatography A 1225 (2012) 113-120.

[2] G. Zengin, M. Locatelli, R. Ceylan, A. Aktumselournal Of Enzyme
Inhibition And Medicinal Chemistry, IN PRESS, 2015.
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TARTARY BUCKWHEAT AS A SOURCE OF NUTRACEUTICALS:
POLYPHENOL DETERMINATION BY PRESSURIZED LIQUID
EXCTRACTION AND ULTRA HIGH PRESSURE  LIQUID
CHROMATOGRAPHY-TANDEM MASS SPECTROMETRY

R. Gatti*, N. Ceriani, R. Caprioli

ENEA C.R. Casaccia, Technical Unit for Sustainalidevelopment and
Innovation of Agro-Industrial System, Via Anguilése, 301 - 00123 Roma
*corresponding author: rosanna.gatti@enea.it

Buckwheat Fagopyrumspp.), member of the Polygonaceae family, is miy a
gluten-free pseudoceral, therefore suitable forli@oepeople diet, but it also
contains bioactive compounds with health protectefects, that make it a
potential ingredient for functional foods [1]. lagicular, buckwheat represents a
good source of flavonoids (rutin, quercetin, orientisoorientin, vitexin,
isovitexin) and among these compounds, rutin (ceiare-O-rutinoside), exhibits
hypotensive effect, antihemorragic and antioxicaativities.

Two major species of buckwheat are cultivated: tteenmon buckwheat
(Fagopyrum esculentunmMoench) and the tartary buckwheaFagopyrum
tataricum Gaernt), the latter has higher levels of rutin (opl00 times) than
common buckwheat [2].

The aim of the present work, carried out within Hu#ivities of the BUCKFOOD
Project (MISE Industria 2015, Nuove Tecnologie peMade in ltaly), is the
characterization of some tartary buckwheat vasetedetermine their polyphenol
profiles.

An extraction method was developed by pressuripdd extraction, (PLE), in
order to achieve the highest yield of rutin, emplgyone variety asn-house
reference material. The optimized extraction cood# by PLE (temperature,
pressure, solvent extraction mixture, number ofles/@and flush volume) were
applied to three tartary buckwheat varieties (ngrbeinan, Golden and Ishisoba)
and the extracts were analysed by LC-MS/MS analysisg a UHPLC-ESI-Q-
TOF system to obtain polyphenol profiles.

[1] Z. Zhang, M.I. Zhou et al., Food Research In&ional 49 (2012) 389-395

[2] N. Fabian, J. Rode, 1.J. Kosir, Z. Wang, Z. dbal. Kreft, Journal of
Agricultural and Food Chemistry 51(2003) 6452-6455
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A NEW METHOD BASED ON A CORE-SHELL COLUMN FOR THE
DETECTION OF SULPHONAMIDES IN MILK BY A CONVENTIONA L
HPLC-DAD SYSTEM

M. Muscarelld, A. Armentand, S. Summj D. Nardielld, C. Palermg D.
Centonzé

Yistituto Zooprofilattico della Puglia e della Basilta, via Manfredonia 20,
71121, Foggia

“Dipartimento di Scienze Agrarie, degli Alimenti ellAmbiente and CSRA-
Centro Servizi di Ricerca Applicata, Universita ii&judi di Foggia, via Napoli,
25, 71122, Foggia

Sulphonamides (SAs) are drugs, derived from sditaniacid (p-
aminobenzenesulfonic acid), which act as bactetiesagents. The widespread
and often uncontrolled use of SAs in veterinarycpcas for prophylactic and
therapeutic purpose contribute to their potentradreasing presence in farm
animals and consequently in food intended for humamsumption. This is of
significant concern because of the possibility todpice antibiotic resistance,
allergic reaction in hypersensitive individuals atiekir potential carcinogenic
character. In order to increase the food safegyHlropean Union has established
a maximum residue limit of 100 pg/kg for the sumabhfSAs in milk, tissues and
muscle (Commission Regulation (EU) No 37/2010).e8avmethods have been
proposed to determine SAs in different matricesgisraditional columns with 5
um particles which require running times around680min to analyze 7-18
analytes. In order to obtain fast analysis and awerthe chromatographic
efficiency, a new method based on the use of alld.6hm x 75 mm column
packed with core-shell particles on a conventidgh@LC-DAD system has been
applied to the determination of SAs in milk. Sirtbe high performance liquid
chromatographs were not designed for the core-sipeltked column,
chromatographic conditions, such as the mobile efflass rate, injection volume
and gradient elution, have been studied to achibeebest comprise between
separation efficiency of SAs and chromatographio time. The optimized
method, able to quantify 13 SAs in less than 9 meisuhas been validated
according to the European Decision 657/2002, abkshed for analyses of drug
residues in food. Mean recoveries of the 13 SAsrédov milk ranged between
55% and 86% at the MRL level, and RSD % resulteeetothan Thompson and
Horwitz RSD % reference values.

F. Gritti, G. Guiochon, Journal of Chromatographg 217 (2010) 1604-1615.

R. Haye, A. Ahmed, T. Edge, H. Zhang, Journal bfdhatography A (2014)
1357,36-52
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VALIDATION OF AN HPLC/FLD METHOD FOR AFLATOXIN B 1
DETECTION IN ANIMAL FEEDSTUFFS

S. Lo Magro, A.Armentano, S. Summa, P. D’Antini, Muscarella
Istituto Zooprofilattico Sperimentale di Puglia eddicata- Via Manfredonia, 20-
71121 Foggia

Aflatoxin B; (AFB;) has been associated with several toxic effeceimal and
human health including carcinogenic, mutagenic, attgenic and
Immunosuppressive activity. Dairy animals consuniid; contaminated feeds
accumulate, in the milk, a thermo-resistant hydlategd metabolite of AFB
known as aflatoxin MThe EU limits for AFB, in animal feeds range from 5 to
20 pg/kg depending from animal species, age an@tias (Regulation (EC)
N0.574/2011). According to European Food Standagdn&y, the monitoring of
the presence of ARBIn the raw materials and feedstuffs through rédiadnd
validated methods, should be encouraged in all Ednber states. Analytical
methods suitable for aflatoxins official controlegeto comply with legislation
(Regulation (EC) No0.882/2004) and with commonly egted criteria (ISO
17025/2005). However, taking in to account the cexipy and variety of animal
feed matrices, a validation protocol specificallgsgjned for the analysis of
aflatoxins in feed does not exist. An in—housedation model, in agreement with
UNI CEN/TR 16059-2010 and the recent Eurachem Gineldl], has been
proposed for a method based on HPLC/FLD alreadgldped in our laboratory
[2]. Method has been validated using 3 differeanklsamples of animal feed (for
dairy cattle, lambs and piglets) spiked respectival 5-10-20 pg/kg. Intra-
laboratory accuracy was estimated in two differanélytical session obtaining
RSD% values ranging from 5.34-3.04 and recoveryaslfrom 62.3 to 69.7%.
Method selectivity was tested on 40 feed samplediftérent species. Linearity
was checked by Mandel test injecting 4 standardtisols at concentration of
1.25-2.50-5-10-20 pg/l. LOD and LOQ values of Ol 4.3 pug/kg were largely
lower than legal limits. Furthermore, measuremerdeutainty has been carefully
evaluated. In addition, ruggedness studies have peeformed to extend the
method applicability to complete and complementtegds for other animal
species.

[1] The Fitness for Purpose of Analytical Methods: Laboratory Guide to
Method Validation and Related Topics: Second edi{014).

[2] M. Muscarella, M. lammarino, D. Nardiello, SolMagro, C. Palermo, D.
Centonze, D. Palermo Food Additives & ContaminaR&rt A 26 (2009) 1402-
1410.
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FAST AND RELIABLE DETERMINATION OF PHTHALATES IN
COFFEE

M.V. Russd, P. Avind, G. Cinellt

!Dipartimento Agricoltura, Ambiente e Alimenti, Uritsita del Molise, via De
Sanctis — 86100 Campobasso

“Dipartimento Innovazioni Tecnologiche, INAIL Areaelth Ricerca, via IV
Novembre 144 — 00187 Roma

Coffee is one of the most frequently consumed lames all over the world [1].
Similar to other foodstuffs, this beverage can bataminated by plasticizers,
particularly phthalates (PAEs) [2] during produatior food chain transfer of
these compounds.

Since many years this research group has develepedpid and efficient
analytical procedure for analyzing seven phthalg@&P, DEP, DiBP, DBP,
BBP, iBcEP, DEHP) in different matrices. This commuation would like to
investigate PAEs in coffee using a methodology thasedispersive liquid-liquid
microextraction followed by GC-FID/MS. Actually, waodified the procedure
using ultrasound and vortex. In this way, the meétlamalyzes real samples
without long and tedious analytical steps and siam@lously reaching high quality
data. Compared to previous papers the salt eBaovestigated and discussed: no
salt was added to the solution before processinghi® PAE investigation. The
matrix effect is also another interesting pointcdssed: different vortex times
were tested before setting the final procedure. Agndifferent solvents, 400 pL
of heptane were used for extraction: after ultrasloand vortex procedures 1 pL
was injected in GC-MS system. Analytical paramesersh as recoveries (ranging
between 88-102 %), Limit of Detections and Limit@dfantifications, Enrichment
Factors (average value 280), repeatability (beldit)have been studied. Finally,
the entire procedure has been applied to real smmgolailable on the Italian
market: different coffees as powder, pot or capbake been analyzed. DMP was
the only PAE determined in all the samples wherbas distribution is not
homogeneous. It is interesting to note that theelevdetermined are not
considered worrying for the human health.

[1] G. Di Bella, A.G. Potorti, V. Lo Turco, M. S&ét G. Dugo, Food Control 41
(2014) 185-192.

[2] M.V. Russo, P. Avino, L. Perugini, I. NotarddoaRSC Advances 5 (2015)
37023-37043.
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MICROARRAY ASSAY AS A SCREENING METHOD FOR THE
DETERMINATION OF PROCESSED ANIMAL PROTEINS IN FEED

L. Ambrosio, V. Brunetto, G. Molinari, A.F. Savino

Ministero Politiche Agricole Alimentari e Forestal— Dipartimento
dell'lspettorato Centrale della Tutela della Quelé Repressione Frodi dei
prodotti agroalimentari - Laboratorio di SalernaaWno, 11 — 84135 Salerno

Recent crises in the feed sector such as bovineg#pan encephalopathy (BSE)
have highlighted the need for more stringent foadlity control, which should
include determination of processed animal proté@a#sPs) in feed [1].

EC Regulation 999/2001 governing the use of PAPfe&d has been amended
several times introducing a ban on almost all PAPanimal nutrition. A new
European Regulation has recently been passed (GmiomiRegulation (EU) N
56/2013) authorizing the use mdn-ruminantPAPs in feed for aquaculture.
Consequently, species-specific detection and deteof groups of species such
as ruminants is required according to Europearsleipn dealing with the safe
use of animal products in animal nutrition [2]. Téfere, there is a strong need for
ruminant specific test in order to establish whetheces of ruminant proteins are
present in feed [3].

As described in the recent European Regulation (@ission Regulation (EU) N
51/2013), the official method of analysis includiggt microscopy and real time
PCR. Depending on the type of feed being testezketmethods may be used,
within one single operational protocol, either deit own or combined together
in accordance with the standard operating procedestablished by the EU
reference laboratory for animal proteins in feedshgfs (EURL-AP).

In this work, a microarray approach allowing foe $imultaneous detection of ten
different species (bovine, porcine, goat, sheepltpg buffalo, chicken, turkey,
horse/donkey and fish) was proposed as a screenetgod for the qualitative
detection of PAPs in feed. Microarray assay is entty used for detecting the
adulteration of meat to fight against deliberatessiution of one meat species by
a cheaper one. This method uses two kinds of mialeduology technologies,
polymerase chain reaction and hybridization.

For the development of the method a commercialki$ used and feed samples
by a proficiency test were analyzed. The sensytivit the assay was measured
and its reliability too, showing a good accordamgéh requests of European
legislation except for the presence of fishmeal.

Through the microarray it was possible the idecuifion of animal species for
samples that were found to contain terrestrial atsrtraces by microscopy whose
limitation is the lack of animal species specificit

It is thus concluded that preliminary data of mamray technology, evaluated in
this study, demonstrated animal specificity ang tiechnique could be a viable
screening method for routine detection of PAPs @afig in feed for aquaculture,
thanks to high sensitivity shown in bovine DNA dwien, higher than that for
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fish’s DNA. It allows the preliminary use of onlyne technique rather than two
combined.

[1] C. von Holst, A. Boix, V. Baeten, J. Vancutse@, Berben, Food Additives
and Contaminants, 23(3) (2006) 252-264.

[2] X. Liu, L. Han, V. Baeten, X. Jiang, P. DardenmMicroscopy research and
Technique 74 (2011) 735-743

[3] N. Shinoda, Y. Hashimoto, M. Takagi, F. Kojim&, Onodera, K. Sugiura,
Food Hygiene Safe Science 52 (2011) 24-27
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DETERMINATION OF YLOID IN SOIL = OLIVE OIL FOOD CHAIN
(OLEA EUROPEA BY ICP-MS TECHNIQUE: A GEOGRAPHICAL
CHARACTERIZATION OF FOOD PRODUCTS? A CASE STUDY. (1 )

L. Tutone, E. Saiano
Dipartimento di Scienze Agrarie e Forestali, Unsigr di Palermo, Viale delle
Scienze ed.4, — 90123 Palermo

The rising importance given from legislators anchstomers to provenance of
food purchased and/or eaten, in last years motvaeveral researches to
identification of the geographical origin of foothe olive oil plays a fundamental
role in the Mediterranean diet. Traceability ofvelioils is relevant not only in
assessing their origin, but also in protecting agfafrauds. The knowledge of a
chemistry relationship between the soil and theicaljural products is an
important tool for the quality assessment of fo6dOID (Y, La and Lanthanoid)
have recognized as very useful tracers due to theirerally coherent and
predictable behavior. This behavior can also bdiegpo explain the mechanisms
of element intake by plants. Current knowledge ssygo preferential sorption of
any element in overall root samples as well aspmeal samples of several
plants. Taking into account of our previous worksried out on grapevine — soll
system [1, 2], we applied the same technique tduat@ and trace the YLOID
distribution inOlea europealive oil— soil system. Sampling of
soil and olives was carried out in the experimefdah “Campo Carboj” located
in Menfi (AG, Sicily) where are present seve@déacultivars of different
Mediterranean countries. Different types of olivié were obtained by grinding
the olives samples. The aim of the research washserve if olives of different
cultivars grown on the same soil and their oilsldaeproduce the same YLOID
distribution. In this study, the YLOID amounts addtribution in olive oil - soil
system were determined and relationship Yb vs Ld/anthe pattern of
distribution of YLOID were calculated. The obtaingésults in terms of
lanthanides were critically discussed based omliffierent amounts found.

[1] A.Pisciotta, L.Tutone, F.Saiar@éncia e Técnica Vitivinicol2013

ISSN02540223
[2] P.Censi, F.Saiano, A.Pisciotta, N.Tuzzol®ad. Total Environ2014, 597-608
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LACTOFERRIN CONTENT AND TOTAL ANTIOXIDANT CAPACITY
DETERMINATION IN FOOD INTEGRATORS, ANIMAL MILKS AND
POWDERED MILK.

M. Tomassetti, E. Martini, R. Angeloni, L. Campdagels. Merola
Dipartimento di Chimica, “Sapienza” Universita dbfRa, piazzale Aldo Moro 5,
00185 Roma, Italia.

Lactoferrin is an iron-binding glycoprotein of thansferrin family, which exerts
an important function for in host defence; its miation of iron metabolism has
been studied and elucidated as its functionalitgliated to its strong iron binding
properties. Lactoferrin exploits various biologiedfects: antibacterial, antiviral,
antitumor, antiatherogenic and immunoregulatorycfioms [1]. In addition
several studies have demonstrated an antioxidéinttpof lactoferrin [1]. These
researches point to the existence of specific hopdiites for lactoferrin on the
erythrocyte cell membrane. In practice, lactoferias a final acceptor for the
electron carried by the trans-membrane electronsprarting chain, could also
influence the state of the intracellular antioxidatprotection of the red cell. In
view of its many therapeutic properties, but aballewing to its antimicrobial,
antioxidant and immunoactivity properties, lactafer may therefore be
considered an essential component of mother’s (bkh animal and human). It
has therefore been used as a deliberate additiwefant formulas and similar
food products. However, recently also food supplesidor adults containing
lactoferrin have appeared on the market. Recergrarpntal results support the
proposal that oral supplements of bovine lactafiemmay be a useful adjunct in the
modulation of immune activity, in particular T-cedkctivation and antioxidant
status. Our research team in recent years has apexklboth an excellent
immunosensor for the determination of lactoferemaentration in milk and milk
derivatives, and an electrochemical superoxide dtiaee biosensor for measuring
total antioxidant capacity (TAOC). Using these taensors we simultaneously
measured lactoferrin concentration and antioxidaapacity in three food
supplements sold in drugstores as well as in coat gnd powdered milk and in
yoghurt. It was not always possible to prove adirelation between lactoferrin
concentration and (TAOC), as one or two other mdésx with a known
antioxidant capacity are present in food supplemeHbwever, the lactoferrin
content was clearly shown to contribute to totdlaxdant capacity in both food
supplements and various milk and milk derivativengkes. It also proved possible
to perform a simple fast check of the food supplaseéested and compare the
lactoferrin concentration declared by the manufacts with the actual test
results.

[1] A. Maneva, B. Taleva, L. Maneva, Z. Naturfor.%8 (2003) 256—262.
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A NEW GC-FID METHOD FOR THE DETERMINATION OF MAIN
SACCHARIDES IN MILK AND ITS APPLICATION TO VERIFY T HE
“‘LACTOSE FREE” CONDITION IN DIFFERENT DAIRY FOODSTU FFS

I. Idda N. Spano, M.I. Pilo, G. Sanna
Dipartimento di Chimica e Farmacia, Universita ds$ari, Via Vienna, 2 — 07100
Sassari

A new GC method for the determination of simplebctuydrates profile in milk
of different origins and dairy products has beevettgped and validated through
analysis performed on commercial cow milk samples.

The composition of raw cow milk determined the ckobf lactose, glucose,
galactose mycinositol and tagatose as analytes, the last ona asarker of
possible high thermal treatments.

The developed method requires a pretreatment dstegaraples, necessary to
remove fats and proteins from the whey, followedalmerivatization step to make
samples suitable for the GC analysis.

The entire procedure was validated through the roation of various
parameters for all the studied analytes, like litgaanges, detection (LOD) and
quantification (LOQ) limits, precision and bias.

The proposed method was applied to commercial mtscas UHT skim type and
UHT lactose free skim type cow milks.

Through the optimization of the pretreatment stbp, developed procedure was
used to evaluate the lactose content in Pecorieesshsamples, supplied by The
Consortium for the Protection of Pecorino RomandPDCheese, and, afterwards,
in different types of ricotta samples producedradie enzymatic treatment of the
raw milk with B-galactosidase.

The experimental results allowed to get the avecagleohydrates composition of
UHT skim type milk samples, the glucose and gakectooncentrations of UHT
lactose free skim type milk and a lactose contaudieu the LOD value for cheese
and ricotta samples.
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PRELIMINARY RP-HPLC APPROACHES TO THE
CHARACTERIZATION OF NUTRACEUTICAL COMPONENTS IN
STEVIA REBAUDIANA BERTONI'S LEAVES

N. SpangM. Ciulu, M.I. Pilo, G. Sanna
Dipartimento di Chimica e Farmacia, Universita ds$ari, Via Vienna, 2 — 07100
Sassari

Stevia rebaudiana Bertoms a branched shrub of tiAesteraceae family native to
the tropical areas of Northern and Southern Amenmeavadays widespread in
many regions of the world. It has a significant remmic value due to its high
content of natural, dietetically valuable sweetenerits leaves. They consist in
steviol glycosides as stevioside and rebaudiosidéh@ most abundant among
more than 30 compounds recognized in different i&tgenotypes [1]. The
composition of Stevia leaves is extremely variadnhel includes nutritional and
functional components as vitamins, minerals, prot@nd amino acids,
polyphenols, lipids and carbohydrates.

The quali-quantitative characterization of thesssses of compounds may be a
useful tool to differentiate and valorize plantown in various regions and
conditions. This approach allows the individuatioh promising genotype in
terms of sweetners’ yield and/or nutraceutical galu

In this context our group has begun a researchegrdp acquire optimized RP-
HPLC procedures for the determinations of stevigtagsides, free amino acids
and hydro-soluble vitamins in Stevia leaves. Atsthmoment extraction
procedures for the three classes of analytes efast and the chromatographic
conditions for their separation (stevioside, rebasides A and C and dulcoside
A, among the glycosides; 17 amino acids; 6 vitajniase performed and
preliminary applied to a sample from Peru, while #valuation of the validation
parameters of the whole methods, as linearity rangecision, bias and detection
and quantification limits, are determined or arengdo be acquired.

[1] U. Wolwer-Rieck, Journal of Agricultural and &@ Chemistry 60 (2012) 886-
895
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VALIDATION OF A CONFIRMATORY METHOD FOR THE
DETERMINATION OF QUINOLONES IN EGGS BY LIQUID
CHROMATOGRAPHY-TANDEM MASS SPECTROMETRY

L. Annunziatd, P. Visciand, A. Stramenga M. Colagrande G. Campana G.
Scortichint, D. Compagnorfe
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Campo Boario, 64100 Teramo

Facolta di Bioscienze e Tecnologie Agroalimentafrabientali, Universita di
Teramo, Via C. Lerici, 1 — 64023 Mosciano S.A. (TE)

Quinolones are broad-spectrum antibiotics widelydudor food producing
animals, forbidden in laying hens producing eggshfoman consumption. Several
chromatographic techniques have been used fordtermination of quinolones
in eggs [1]. The aim of this study was to validateonfirmatory method for the
simultaneous determination of 11 quinolones (cipraicin, danofloxacin,
difloxacin, enrofloxacin, flumequine, lomefloxacimarbofloxacin, norfloxacin,
nalidixic acid, oxolinic acid, sarafloxacin) in eggccording to Commission
Decision 2002/657/EC

The analytes were extracted using a mixture of Ordé&thanol/metaphosphoric
acid and purified by solid-phase extraction on CASILB (3 mg/60 ml). The
LC-MS/MS analysis was carried out by a triple-qugle mass spectrometer,
selecting one precursor ion to two products ionditéons for each analyte.

The specificity was assessed by the analysis oblafk eggs. The calibration
curve was linear in the range 0—2000 pg injected ¥F0.990). Linearity was
evaluated for ciprofloxacin, danofloxacin, enroffaxn, lomefloxacin,
marbofloxacin, norfloxacin, and sarafloxacin usinggrnal standard (norfloxacin-
d5). For all the analytes, the precision in eggkespat 5, 10 and 1fg/kgwas
satisfactory giving relative standard deviationues in the range 2.1-15.9%
(within day) and 3.5-20.7% (between days). Regagrtintrueness, the recovery
ranged from 95 to 101.6% and complied with thedigion requirements. The
CCa and C@ values ranged from 5.6 to 7iy/kg and from 6.2 to 9.9g/kg,
respectively. Ruggedness for minor changes wasuateal according to the
Youden approach. The method described is very tobog can be used for a
sensitive detection and accurate quantificatioguaholones in eggs.

[1] A. Gajda, A. Posyniak, J. Zmudzki, M. Gbylik, Bladek, Determination of
(fluoro)quinolones in eggs by liquid chromatograptiyh fluorescence detection
and confirmation by liquid chromatography-tandemsmapectrometry. Food
Chemistry, 135 (2012) 430-439.
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FTIR COUPLED WITH PLS-DA AGAINST FRAUDS: THE CASE O F
HEAVY-SALTED DESALTED AND LIGHT-SALTED COD FILLETS

M. De Rubeis, D. Pizzoni, D. Compagnone, M. Chiadn Serio, A. Paparella
Facolta di Bioscienze e Tecnologie Agro-AlimentarAmbientali, Universita di
Teramo, Via C.R. Lerici, 1 — 64023 Mosciano S.AJTE

Cod (Gadus morhua L.) is a widespread white figh.tHe Mediterranean
countries, it is commercialized mainly as saltedl aoith different moisture
content depending on the extension of the dryiag Et].

Different salting process can lead to very différattributes of the final product,
however no analytical method has been proposedstmimiinate samples salted
with or without the use of brine.

Vibrational spectroscopy methods, such as NIR amdR; are fast and easy
techniques, that can be used with minimal samppdparation and have been
reported to be effective, coupled with chemomaetiata processing, particularly
for food authentication issues [2].

In this work, the use of Fourier transform infrat@TIR) spectroscopy has been
proposed in order to discriminate heavy-salted lte$gHS) cod samples from
light-salted (LS). The method take advantage ofizémtal Attenuated Total
Reflectance (HATR) FTIR to record cod loin sampegctra in the range 4000-
650 cm’. Cod loin samples are homogenised before anal$pisctral data were
then processed with partial least square discrimiaaalysis (PLS-DA) in order
to discriminate the two analysed classes (HS anjd LS

Different sources of variability of the sample wemnsidered (such as packaging,
storage time, producers, region of origin and fireggprocesses). A total of 258
samples were analysed. Both cross validation (GM) external validation were
performed in order to evaluate the discriminantitgtnf the method. 100% of the
samples were correctly assigned in CV in any cabde for external validation
data set, the final proposed model showed frono@®8t% of correct assignation.
Robustness of the method has also been evaludiedhroposed method is a fast,
cheap and “green” way to discriminate against fsafed cod production.

Authors wish to thank the Norvegian Seafood Re$eBumnd SALDICOD project
for financial support.

[1]  A. Andrés, S. Rodriguez-Barona, J. M. Barat,FRo, J. Food Eng. 69
(2005) 467-471.

[2] M. Bevilacqua, R. Bucci, A. D. Magri, A. L. Mag F. Marini, Anal.
Chim. Acta 717 (2012) 39-51.
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DETECTION OF COFF E POWDER ORIGIN BY ELECTRONIC NOS E
AND GC-MS ANALYSIS

D. Compagnone D. Mutarutwa, D. Pizzont, P. Pittid, L.Bucct, L. Navarinf.
'Facolta di Bioscienze e Tecnologie Agro-Alimen&mbientali, Universita di
Teramo, Via C.R. Lerici, 1 — 64023 Mosciano S.A JTE

?lllycaffé spa, Via Flavia 110 — 34137 Trieste.

In the last years, the use of oligopeptide modifsezkzoelectric sensors has been
demonstrated to be a very useful tool for manyedsht applications. Gold
electrodes on quartz crystal microbalances (QCMs)lted particularly useful to
immobilise peptides via self-assembled monolaysingi cysteine as terminal
amino acid or, alternatively, a thiolated spacer.

More recently, the use of gold nanoparticles (AuNRwdified with oligo-
peptides as QCMs surface modifying agent has beepoped (e.g. [1]).
Encouraging results have been obtained due to dee ef derivatisation, high
number of possible configuration and possibility ¢esign via molecular
modelling the ligands.

In this work, an application of a AuNP-peptide lthsensors array on coffee
powder samples is presented. llly SpA (Triestely)t&indly supplied Coffee
powder samples. Five different kinds of samplesenamalysed (they were all
commercial product from llly SpA). Three coffe posvd were from a single
geographical origin (Costa Rica, Colombia and Indigommercial name: llly
Monoarabica). One kind was a blend of coffees fnoime different countries
(commercial name: llly Espresso) and the fifth whe same as the "llly
Espresso” but after decaffeination (obtained bygtdal process with supercritic
CO, — commercial name: llly Deca). All samples weralgsed on a TEN 2011
(Tor Vergata Sensors Group — Rome, Italy) e-nogmargbus equipped with 20
MHz QCMs. The sensors surfaces modified with sev@NP-peptides
(Thioglycolic acid, Glutathione, Cys-lle-His-AsndrCys-lle-GIn-Pro-Val, Cys-
Gly, Cys-Arg-GIn-Val-Phe, Cys). The peptides weedested according to their
chemical and physical properties. E-nose data wmmmpared by GC-MS
analytical data. Sensors arrays data showed thigyadfi multivariate statistical
analysis on electronic nose and GC data to separatgles according to the
geographical origin. GC-FID/FPD data for geographitiscrimination was also
tested with good results. With both techniques @i and Costa Rica samples
showed a partial overlapping while India was welparated. It is worth noting
that the not completely separate geographic area the closest.

[1] D. Compagnone, G. Fusella, M. Del Carlo, Pti&ite. Martinelli, L. Tortora,
R. Paolesse, C. Di Natale, Biosensors and Bio@leicts 42 (2013) 618—-625.
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INORGANIC COMPOSITION AND RAMAN SPECTROSCOPY AS NEW
METHODS FOR THE IDENTIFICATION OF ANIMAL MEALS
RESIDUED IN FEED.
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Our study is aimed at evaluating the possibilityusfng inorganic composition

and Raman spectroscopy as possible alternative ogietbf analysis for the

individuation and characterization of ProcessedwatiProteins (PAPS) in animal
feeds.

The official analysis method approved by Europearm@ission is based on
optical microscopy [1], and on Real Time PCR. Homrewoth methods present
some drawbacks, (e.g. high staff specializatioajti€ularly, microscopy does not
permit the identification of animal species presentfeed. PCR methods are
specific and sensitive in nature [2], but they ao¢ able to distinguish between
allowed and not allowed ingredients (e.g. Milk wersPAP). Many other

techniques, as infrared microscopy, immunoassayadst chromatographic and
mass-spectrometry, were just evaluated as posdtelnative methods. All these
methods show advantages and limitations [3].

Four types of pure PAPs, namely bovine, swine, tppw@nd fish-based PAPs,
have been analyzed using an inductively coupledsnpda optical emission

spectrometer (ICP-OES) and a FT-RAMAN spectroméiithe procedure steps
(samples pretreatment and analysis) and all thanpeters and conditions were
considered and optimized.

The application of multivariate chemometric techu@g to the experimental
results allowed us to determine the identificatapability of the two techniques,
to identify correlations among the variables and réweal similarities and

differences among the different species.

[1] European Official Gazette, N.51/2013, Janud&th12013.

[2] A. Dalmasso, E. Fontanella, P. Piatti, T. Caje6. Rosati, M.T. Bottero,
Molecular and Cellular Probes 18 (2004) 81-87.

[3] G. Gizzi, C. von Holst, V. Baeten, G. Berben,Man Raamsdonk, Journal of
AOCD International 87 (2004) 1334-1341.
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DETERMINATION OF OLIVE OIL ACIDITY: A NOVEL
ELECTROANALYTICAL APPROACH

M.A. Baldd", P. Oliverf, R. Simonetfi S. Daniel&
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Z Dipartimento di Farmacia, Universita di Genova, \Bagata Salerno, 13 —
16147 Genova

Free fatty acids (FFAs) content in olive oil is &ykparameter routinely
determined to classify and/or assess the quahtyfrieshness, and the economic
value of the final product available on the marHdte official method, suggested
by ECC Regulation, for the quantification of theveloil acidity - expressed as
mass percentage of free oleic acid -, is a clalsamid/base volumetric titration,
performed in non-aqueous solvents [1]. The proaedsisimple, but very slow,
laborious and organic solvent consuming. Considettie large number of routine
measurements necessary for marketing purposedetieopment of fast, simple,
low-cost, solvent-free and reliable instrumentaklgtical methodologies for
guantifying the olive oil acidity is a task of gteaterest.

To this purpose, in the present study an electigtca strategy for a direct
evaluation of the acidity in olive oils is presaeht&he experimental conditions for
exploiting the reduction process of the acidic sggepresent in this food matrix
were defined and optimised, under both deoxygeratedoxygenated conditions,
taking as acid probe the oleic acid (OA), whiclths prevailing long-chain FFA
component of olive oil. Oil samples were prepargdadding, as supporting
electrolyte, the room  temperature ionic liquid (R tri-
hexyl(tetradecyl)phosphonium bis(trifluoromethyfeulyl) imide
([P166d [NTf2]), that is soluble in vegetable oil and enhance niatrix
conductivity [2,3]. The measurements were perfornme@ 2 mL glass vial as
electrochemical cell, using a 12 radius Pt microdisk as working electrode.
By applying a properly optimised chronoamperometatup, reliable acidity data
in some extravirgin, virgin, and lamp olive oil sples were found. The results
obtained indicates that the electrochemical promeddevelopped can be
advantageously exploited as a fast, low-cost ahasbsaving analytical tool for
the determination of olive oil acidity.

Financial support from PRIN 2010-11 prot. 2010AXBN3 acknowledged.

[1] ECC Regulation n° 2568/91.

[2] P. Oliveri, M.A. Baldo, S. Daniele, M. Foringnal.Bioanal.Chem. 395
(2009) 1135-1143.

[3] M.A. Baldo, P. Oliveri,R. Simonetti, S. Daniele, J.ElectroaGhkm. 731
(2014) 43-48.
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TRACE HEAVY METAL CONTAMINATION IN OLIVE OILS
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S. Danielé, P. Ugd

!DSMN, Universita Ca’ Foscari Venezia;
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Trace heavy metals dangerous to human health,,a&8dtr Cu, can be present in
olive oil because of contamination from soil andifieers, production or storage
procedures, or exposition of the olive plants thisalar and industrial emissions
[1]. This problem has lead to increasing interesthie development of sensitive
and accurate analytical methods to monitor tracel$eof these elements directly
in edible oils, characterized by a high viscousaorig matrix where traditional
analytical techniques can hardly be applied with&todbng and time-consuming
sample pretreatments.

To this aim, in this work a novel analytical apprlbacombining electrochemical
and inductively coupled plasma mass spectromel@®-MS) measurements is
proposed.

The experimental conditions for the voltammetrialgsis in such low-conductive
food matrix were defined taking lead as target weal Tri-
hexyl(tetradecyl)phosphonium bis(trifluoromethyfeulyl) imide
([P166d [NTf2]), a room temperature ionic liquid (RTIL) soluble vegetable
oil, was used as supporting electrolyte [2]. Theasueements were performed in a
2 mL glass vial, using a 1im radius Pt microdisk or a glassy carbon (r=1.5 mm)
as working electrodes.

For the development and validation of the analyficacedure, standard reference
solutions of lead were produced by galvanostatgsalution of a bar of high-
purity Pb directly in the pure RTIL. Varying thesdblution time, a set of
PH/[P14664 [NTf2] standards at concentration between 10 and 200 g L
calculated by the Faraday law, was prepared. ICPakt8ysis of PH standards,
after mineralization in a microwave unit by a dig@s procedure properly set up,
validated the method.

The strategy proposed here for the determinatiorPlmfcontent in olive oils
consists in the following steps: 1) metal precotragion onto a thin Pt coll
directly from the oil sample mixed with RTIL; 2) {gmtiostatic re-oxidation of the
metal at +1.5V in 10% HN® solution; 3) quantification by ICP-MS or
voltammetric measurements in the acid solution inbth by step 2). The
experimental results are presented and discussed.

Financial support from PRIN 2010-11 prot. 2010AXBN3 acknowledged.

[1] L. La Pera et al, J.Agricolt. Food Chem, 50@2) 3090.
[2] M.A. Baldo, P. Oliveri, R. Simonetti, S. Daniele, J. Electrdadhem. 731
(2014) 43-48.
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The Collio is a vineyard area near Gorizia in Italyd close to the Slovenian
border, renowned for excellent white wines. In thesearch we charachterize
three wines — namely Friulano, Ribolla Gialla andlsia Istriana — for their
volatilome/VOCs qualitative and semi-quantitativeofpes in order to identify
aroma features of the different species. After optimiat of instrumental
parameters and derivatization of wine samples REBHA, HSSPME-GC-gMS
was performed allowing the identification of 40 qmeands, with abundance of
aldehydes, esters and ketones. A pool of compowas common and very
similar in level to all the wine varieties, whilegitdano presented relatively high
concentration of some ketones and one ester wiilellR Gialla had low values
of some heavy esters. All these and other featuegs be highlighted by a
Principal Component Analysis of the data set. Thenmounds with highest
loadings on the first components are known to mlewspecific fruity aroma.
More, focusing on Friulano wine, the composition\@®Cs from Collio was
compared with those of other areas from Friuli \@ad&iulia region, allowing a
first identification of typical features of diffameregional wine production zones.
An abundance of longer chain esters and aldehytasacterizes the Collio
Friulano’s versus those of other areas, richer ent@gnal. An improvement in
selectivity and sensitivity is allowed by SPME To&ow Modulation GCxGC-
TOFMS, highlighting the presence of compounds at é@ncentration but with
significant odor threshold.

206



P21

SIMULTANEOUS DETERMINATION OF VITAMINS AND CAROTENE S
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Vitamins and carotenes represent important dietamyponents essential for
health, because of their involvement in vital metatprocesses and the potential
ability to decrease the risk for coronary hearedse, cancer and sight disorders.
Therefore, their content in food commodities canused as an index of the
health-related quality of products. Establishedhods for analysis of vitamins
include the chromatographic ones that are typicdigigned for classes of
compounds, i.e. water- and fat-soluble vitaminsgbleon their different solubility
properties and chemical structures, ranging fronallsimrganic acids to large
conjugated complexes. The simultaneous determmatiovater and fat soluble
vitamins, in addition to highly lipophilic compousdsuch as carotenes, increases
the complexity of an analytical method, includiregrgle processing and storage,
as well as the choice of proper solubilization sabg, which must be in tune with
the chromatographic eluents. Moreover, the heter@ige of food matrices and
the potential degradation of these classes of camgi®during the analysis make
their quantitative determination even more demagmdin

In this study, an improved LC method coupled to altiple wavelength UV
detection is described for the determination ofrBug vitamins (B1, B2, B3, B6
and B9), ascorbic acid (vitamin C), retinol (vitamm), tocopherol (vitamin E),
phylloquinone (vitamin K1), lycopeng-carotene, ang-apo-80-carotenal, used
as an internal standard. Chromatographic sepasatiane been performed by an
innovative core-shell C18 column packed with gré particles; flow rates and
gradient elution programs have been carefully ogtch for the total resolution of
all the target analytes. An on-line focusing stegswequired for column head
trapping of carotenes and fat-soluble vitaminsohleefthe chromatographic run
starting from an aqueous mobile phase, necessaryhéo elution of scarcely
retained water-soluble vitamins. The potential led proposed method has been
confirmed by the analysis of tomatoes and fresitsfru
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AEROSOL PARTICULATE MATTER STUDY FOR THE
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Air pollution can cause a variety of environmerdgfkcts also on ecosystem and
cultural heritage. Aerosol particulate matter (PMpether with gases, is the main
responsible for atmospheric pollution and its éfed@he damage induced by air
pollution on immovable and movable cultural hergtag nowadays a topic of
major concern in particular in highly polluted unbareas. To adopt mitigation
actions aimed to reduce pollutants, the chemicaratterization of aerosol
particulate matter is mandatory. In the presentistutwo urban sites were
considered for PM monitoring: the Museum of SanddaFlorence, located in an
area of the city rather exposed to traffic and Bummo of Milan. In Florence
TSP (total suspended particulate matter) was dellieduring different campaigns
while in Milan the deposited PM was collected byame of exposed filters. In
both sites specimens of local lithotypes (Carrararbbe for Florence and
Candoglia marble for Milan) were exposed in palailte order to study the
degradation induced by pollution on the stone sadaThe blackening and the
yellowing of the surfaces have been also monitoredrganic ions (S&, NOs,
Cl, c&*, Mg**, K*, Na" and NH"), short chain organic acids (acetate, propionate,
etc.), organic and elemental carbon were quantifiredoth PM and surface
deposits. From these data it is possible to drawesconclusion on the causes of
the surface deterioration processes.
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We analyzed a collection of Antoninian coins comiirggn the archaeological site
of Egnatia (Southern Italy).

Antoninianus (Il cent. bC) was initially in silvebut was slowly debased to
bronze. Each new coin had a lower amount of sithan the previous one,
contributing to increasing inflation.

In 274 AD Aurelian took a series of measures twesahe crisis: acting on the
nominal values, closing provincial mints and adiivg those under the direct
control of the emperor. Moreover, a new coin wasontuced, heavier but still
lighter compared to the first Antoninian coins, awith a content of Ag —
apparently- higher than those produced in the tguast.

Six pre-reform, six post-reform and one non-astiaoins were analyzed.

We aimed to estimate devaluation, i.e. the gradaatease in silver content in the
alloy for pre-reform coins; to provide informatian the actual effects of the
monetary reform of Aurelian, i.e. the supposedasck in the amount of silver in
the reformed coins and to obtain knowledge on teldwical production.

Portable X Ray Fluorescence, Laser-Induced Breakd8pectroscopy, Raman
Spectroscopy, Optical and Electron Scanning Miapgavith Energy Dispersive
Spectroscopy were use for the investigations.

The results revealed for all coins a Cu/Ag/Sn/Plategunary alloy, in which
copper is the main alloying element. It was noteobsd a substantial difference
in the amount of Ag in pre and post-reform coins.

The metallographic analysis of the microstructurighlighted a Cu/Ag biphasic
structure in all the coins, as well as informatmm the techniques used to the
manufacturing, implying a process of cold hammeohghe dowels obtained by
melting, in some cases followed by warming up.
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Felt-tip pens have been employed for a wide rarfgebfects, such as sketches,
drawings, copies, architectural drawings and othechnical designs.
Unfortunately, the inks are usually very sensitiwdight and chemical agents and
the exact knowledge of their composition may bedrtgmt to define the optimal
conservation treatment and/or storage conditionsfag few studies have been
addressed to the chemical characterization of thesterials and information on
binders, fillers, dyes and pigments is still laki

Twenty felt-tip pens that were used by the Italaohitect and designer Lina Bo
Bardi (1914, Rome - 1992, Sao Paulo) in architettwirawings, currently
subjected to conservation treatments, were invasiwith a multi-technique
approach (scanning electron microscopy, X-ray #goence, infrared and Raman
spectroscopy, pyrolysis gas chromatography—masdrepeetry (Py-GC-MS)).

In this contribution the Py-GC-MS data are presgngnd the pyrolytic
fragmentation of some dyes was proposed. The catibmof these results with
the previously obtained spectroscopic and elemedth [1] lead to the
characterization of the felt-tip pen inks.

This work was performed in the framework of PRINL@AL1"Sustainability in
cultural heritage: from diagnosis to the developma&hinnovative systems for
consolidation, cleaning and protection”, code 2@BY8PF, funded by MIUR.

[1] A. Mirabile, P. Moretti, F. Presciutti, N. Mamelli, L. Cartechini, A.
Sgamellotti, C. Miliani, Diagnosis of modern tragipapers and felt-tip pen inks
for the conservation of architecture drawings: LiB@Bardi’s materials, Technart
2015, Catania 20-24 april 2015.
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IMMUNOSENSOR FOR THE SIMULTANEOUS DETECTION OF
OVALBUMIN AND COLLAGEN IN PAINT SAMPLES
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Di Nardd®, C. Baggiarti, R. Mazzed, A. Rodd
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3Department of Chemistry, University of Torino, Ra Giuria,5, 10125 Torino,
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The development of an accurate and user-friendlicdefor “point-of-use”
analysis, suitable for the characterization of paghmaterials, is one of the most
challenging objectives in the diagnostics for a@tiheritage. Indeed, the prompt
identification of painting materials and the diagisoof their state of conservation
are of outmost importance for addressing urgentorason issues, selecting
proper conservation strategies, and monitoringoragbn activities. Biosensors
are very promising analytical tools for rapid otesdetection of analytes in
complex matrices. We recently described a biosefsomultiplex detection of
type-B fumonisins and Bl1-Aflatoxin in maize flouramples based on a
chemiluminescence Lateral Flow ImmunoAssay (CL-LFlgoupled with a
portable ultrasensitive CCD-based “contact” imagiegice [1].

In this work, a multiplex CL-LFIA is presented, which two competitive
immunoassays are simultaneously performed on tinee sstrip for detecting
ovalbumin and collagen in artistic samples.

The assay involves a simple extraction of the dsalyfrom paint samples,
followed by their detection by a multiplex compe®t immunoassay with CL
detection employing ready-to-use analytical cagesl The use of CL detection
allowed accurate and objective analytes quantiboatrather than qualitative or
semi-quantitative information usually obtained eoyplg conventional LFIAs
based on colloidal gold labelling. Preliminary eaatlon of the approach were
performed on fresh and artificially aged paint mstouctions. By using this
portable device the analysis can be performed ttiraghere the sample is
obtained (point of need) by conservator or restoterobtain prompt information
during restoration actions, thus reducing time eogts of the analysis.

[1] M. Zangheri, F. Di Nardo, L. Anfossi, C. Giovaoli, C. Baggiani, A. Roda,
M. Mirasoli, Analyst 140 (2015) 358-365
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FURTHER STEPS TOWARDS THE CHARACTERIZATION OF THE
ANCIENT FOLIUM DYE
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3Dipartimento di Farmacia, Universita "G. d'Annurizith Chieti-Pescara, Via dei
Vestini, 31 - 66013 Chieti

“Montefiascone Conservation Project, Montefiascafe (

Thefolium dye, extracted fror@hrozophora tinctorigL.) A. Juss., has been cited
many times in ancient treatises for its use in foagnart. Therefore its use might
be common, with main concern to miniature paintingespite this, its
identification in artworks is inexplicably rare 1, most probably for a lack of
diagnostic information. A recent work attemptedctntribute to its analytical
characterisation [3] and its presence has beerees@ in some instances on
Western European manuscripts, but what is stilsmgsis the comprehension of
the chemical nature of the dye.

In this study we have employed various analytieghhiques in order to gain
structural information orfolium. Experiments have been carried out to verify
whether the information emerging from ancient isest were reliable or not. The
characterisation procedure started with an extracstep in water at room
temperature and revealed that folium has apparamtbmphiphilic nature, with
polar moiety attached to nonpolar aliphatic or, tmebably aromatic structures
bearing the colour. A purification step on a Cl8nmellowed the removal of the
uncoloured hydrophilic compounds and the separaifam yellow and an orange
fraction, both rich in flavonoids, but also of sofnactions with various purple
shades. These were subjected to pectolytic enzyydeolysis to remove the
hydrophilic part of the molecule, which is madeotiffjosaccharides according to
NMR analysis. Further on, the solution was extmdte methoxybenzene from
which it emerged a purple residue that can be ysabteinsidered as the
hydrophobic part of the molecule. Works are in pesg with HPLC-MS, SERS-
Raman, MALDI-ToF-MS, and NMR in order to finally filee the structure of the
dye.

[1] B. Guineau, Revue d'archéologie medieval 2®6)23-44.

[2] M. Aceto, unpublished results

[3] M. Aceto, A. Arrais, F. Marsano, A. Agostino,. Genoglio, A. Idone, M.
Gulmini, Spectrochimica Acta A 142 (2015) 159-168.
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The Beiwusheng huiguafiMeeting hall of the Five Northern Dynasties”) as
complex built under the Qing dynasty (AD 1636-191@)d located in
Wafangdian, near Ziyang, Shaanxi (China). The Inglds richly decorated by
wall paintings realized in AD 1848. The paintings;luding two scenes of the
‘Romance of the Three Kingdoms’ are a rare exarnphleell preserved and not
yet restored wall paintings of high artistic valmethis kind of buildings. This
paper presents the results obtained from the id@tion and localization of the
organic materials used as binding media and cadigiarthe wall paintings of the
main hall ofBeiwusheng huiguan.

The chemical characterization of the paint bindeais performed through a multi
analytical approach consisting in tlmembined use oftthromatographic-mass
spectrometric or spectrophotometric techniques K¥E&;/Py/GC/MS, LC/MS/MS
andHPLC-DAD). Proteinaceous and saccharide materradsaasiccative oil were
used on different paint layers [1,2]. Moreover, assessed the use of several
organic materials as colorants and lakes such dganand tannins. The
distribution of the organic materials identified svachieved by means of
Synchrotron radiation Fourier transform infrare@&poscopy [3]. Novel sample
preparation strategies were used in order to obtagh quality sample
stratigraphies [4]. Experiments were performed e European Synchrotron
Radiation Facility (ESRF) at the beamline ID 21.

The results obtained from the multi-analytical aygmh allow determining the
organic materials used by the Chinese artisan$ligiging the high technique
level achieved in the f9century. The binding media and the organic colsran
identified as well as their distribution alloweddiission of the painting technique
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used by the painters of the Qing dynasty givin@rmfation for the first time on
the decoration of civil buildings.

[1] A.Lluveras, I. Bonaduce, A. Andreotti, M. P.ol@mbini, Analytical
Chemistry 82 (2010376-386.

[2] A. Lluveras-Tenorio, J. Mazurek, A. Restivo, MEolombini, I. Bonaduce
PLoS ONE 7 (2012) e49383. doi:10.1371/journal.pod#9383.

[3] M. Cotte, J. Susini, V. A. Solé, Y. Taniguchii, Chillida, E. Checroun, P.
Walter, Journal of Analytical Atomic Spectromet?g (2008) 820-828.

[4] E. Pouyet, A. Lluveras-Tenorio, A. Nevin, D.\&alo, F. Sette, M. Cotte,
Analytica Chimica Acta 822 (2014) 51-59.
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BEEKEEPING IN IRON AGE NORTHERN ITALY, A MULTI
ANALYTICAL INVESTIGATION ON HONEYCOMB REMAINS FROM
THE FORCELLO ETRUSCAN SITE

F. Salil, L. Castellang I. Degand, G. Furlanetty R. Pinf, C. RavazZi
'Department of Earth and Environmental Science, ehsity of Milano Bicocca
piazza della Scienza 1- 20126 Milano, Italy

“Insitute for the study of the ancient world — ISAWew York University 15 East
84th St. NewYork, NY 10028, US

3Dipartimento di Chimica e Chimica Industriale, W@ruzzi 13, 56124 Pisa, Italy
“Laboratory of Palinology and Paleoecology CNR-IDpiazza della Scienza 1-
20126 Milano, Italy

In ancient and historical times, beeswax and hawnene raw materials of crucial
interest for a variety of activities from handcnadt to nutritional purposes. Rich
iconographic and literary evidence of beekeepingtewhile archaeological data
are strongly underrepresented. An excavation cagnpai the Etruscan Forcello
settlement (540 -495 BC Bagnolo San Vito, Mantuaviprce, ltaly) led to the
discovery of a craftsman workshop with residuesrprieted as honeycombs, bee-
breads (pellets of pollen packed by honeybees aed as protein source for
larvae) andApis melliferabodies, in connection with containers madeAlries
albawood and embedded in lumps of a dark solid matérffeese materials were
charred during a fire involving the settlement e t510-495 B.C.E. A multi
analytical investigation was carried out on thesgamals in order to confirm their
origin. We compared the results with those achielbgdanalyzing fresh and
charred reference beeswax. An heating experimestals set up on fresh bee
breads from a modern honeycomb to check morphabgitd color variations in
pollen grains under increasing temperatures, todmepared with fossil evidence
from the Forcello site. Thanks to infrared spectopy we were able to primarily
distinguish proteinaceous residues from waxes andand to reconstruct the
formation of the dark solid material recovered he tsite. Advanced mass
spectrometric techniques such as GCMS, APCI/MS BBeESI-QToF were
employed to identify the known beeswax biomarkershsas wax monoesters,
odd numberedh-alkanes, long chain fatty acid and alcohols. Asialyof bee
breads is in progress and will provide data on kbees floral preferences and
feeding behavior.

The investigation provided useful information abdig practice of production
and the storing of the beeswax in the site.
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NEW INSIGHT ON THE DEVELOPMENT OF AN ENHANCED
SENSITIVITY FITR APPROACH FOR THE ANALYSES OF
COLORANTS
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In this paper we present a new enhanced sensiklitiR technique which allows
analysis of thin layers by ATR spectroscopy. Fromusations and experimental
results we found that, when a film is some hund@dsanometers thick and is
applied to a metal support, an enhancement ofigmalsis observed with respect
to normal ATR or transflectance. The angle of iecice should be just above the
critical angle for the internal reflection for tredlement-sample interface. We
named this approach the Metal Underlayer ATR spectpy (MU-ATR) to
distinguish it from SEIRA (Surface Enhanced Infchbsorption Spectroscopy),
which makes use of metal islands in contact withgample and SUGARS (Super
Grazing Angle Reflection Absorption Spectroscopy)which grazing conditions
are employed. MU-ATR can find applications in seveémportant fields where
low or trace amounts of sample are routinely ctdlé@nd analyzed. The forensic
science and conservation science are just two eleampo this aim applications
of this method for the analyses of dyed fibersraported.

M. Milosevic, “Internal Reflection and ATR Spectoopy”’, John Wiley, New
York, 2012.
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DEVELOPMENT OF AN ELECTROCHEMICAL IMMUNOSENSOR FOR
THE IDENTIFICATION OF EGG TEMPERA

C. Gaetani, F. Bottari, P. Ugo, L.M. Moretto
Dipartimento di Scienze Molecolari e Nanosisteminivdrsita Ca Foscari
Venezia, Calle Larga Santa Marta 2137 — 30123 Manez

Analysis of the materials that constitute a piecarbis an important step not only
for restoration, but also for conservation purpo3esthis aim, the development
of an electrochemical immunosensor based on gofwelactrodes ensembles
(NEESs) is presented. In order to identify egg-terap&hich is one of the most
common painting technique used since the Thifteeantury, we focus the
attention on the glycoprotein immunoglobulin Ig¥§Ylis present in egg-yolk at a
concentration of 5-10 mg/mL and for this particul@ason it represents a reliable
marker to identify egg tempera from hen’s egg yolk.

Gold nanoelectrodes ensembles are prepared byodsst deposition of gold
using a track-etched polycarbonate (PC) membranea demplate [1]. The
polycarbonate part is affine to proteins, so thaisipossible to promote the
immobilization of the biorecognition element on A€ insulating surface of the
NEE [2]. Moreover, NEEs present geometrical andudibn characteristics that
permit to achieve a very low detection limit; tlygarantees and preserves the
typical high sensitivity of the immunoassays. Hoede reasons, NEEs are suitable
to be used as transducers of electrochemical Bosgnin this particular case, an
immunosensor. The analyte investigated is the adyiblgY, that is directly
immobilized on the PC; the secondary antibody usddbeled with the enzyme
horseradish peroxidase (HRP). In the presence fsiubstrate (hydrogen
peroxide) and a redox mediator (methylene blue), PHRenerates an
electrocatalytic signal that is proportional to #mlyte concentration [3].

In this work, we focus the attention on the impmoeat and optimization of the
analytical procedure, in order to decrease the amofi sample, which, for
artwork analysis, is a critical parameter.

[1] M. De Leo, F.C. Pereira, L.M. Moretto, P. Scope S. Polizzi, P. Ugo,

Chemistry of materials, 19 (2007) 5955-5964;

[2] S. Pozzi Mucelli, M. Zamuner, M. Tormen, G. 8@ P. Ugo, Biosensors and
Bioelectronics 23 (2008) 1900-1903;

[3] F. Bottari, P. Oliveri, P. Ugo, Biosensors aBielectronics 52 (2014) 403—-
410.
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A FIRST INSIGHT AGAINST THE FALSIFICATION OF CLASSI C
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As the classic car auction market has seen a stgrgrowth in values over the
past decade. The trade in fake vehicles it is b&mpmmore significant.
Identifying a fake classic car is extremely difficdue to the exactitude and talent
of the counterfeiters that manufacture these objet present, the best practice
in authentication is an accurate survey of the made by an experienced
specialist with knowledge of the particular modeith inspections of the serial
numbers. The use of chemical testing of the altmysietals has been reported in
non-scientific articles. The aim of this researtch,collaboration with the Alfa
Romeo Museum of Arese, is a first attempt at dguetp an analytical method
able to discriminate between fake and original dmist cars, through the
investigation of the alloyed steel used in the slsasrastic technical changes
occurred in the steel industry over the last 10&rgieand one of the results has
been an approximately constant reduction in thelle¥ impurities (Hydrogen,
Nitrogen, Oxygen, Sulphur, Phosphorus, Copper,and Lead) in the alloy [1].
Steel samples and certified reference materialse Haeen analysed with a
handheld portable XRF, ICP-MS and C-S instrumeonatifor the purpose of
validation and developing a successful and nonrgetste analysis protocol for
the use of handheld portable XRF in classic veaekshops. Having developed
the analytical protocol, cars with different agdse(majority of which were Alfa
Romeo) have been chosen and investigated. All #t& alcquired was processed
using multivariate statistical techniques such ascipal Component and Cluster
Analysis.

[1] F. Mundry, A. Le Bon, R. Bulthé&teels: Past, present and futuRevue de
Métallurgie-CIT (novembre 2004).
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This study aims to identify causes and processeanofindesired age-related
optical phenomenon in which two kind of paper —taterpaper and a green one —
and an iron gall ink are involved together with umdable environmental agents.
Documents under examination are dated 1893 and tomethe Trieste cadastral
system archive. The green paper (lignin-containiisga pre-printed payment
order used in accounting operations and it is &gto a white paper (lignin-
free). Diffused brown stains appear in the whitpgrabeing remained strictly and
long in contact with the green one handwritten hyiran-gall ink. Micro-XRF
(micro-X Ray Fluorescence spectroscopy) and ATRIRTAttenuated total
reflectance Fourier transform infrared spectrosgai@ghniques were used to
achieve information on both diagnostic organic ammrganic components. The
green page induces severe yellowing on the costdetof the white, except for
inked areas. Manuscript black lines of the lignam@ining page seem to protect
the adjacent surface, where a mirror image app@agmrticular type of mirror
effect, that we propose to call “Negative Mirrorfdft” (NME), is clearly
evidenced. We can hypothesize the migration of in&dl brown low molecular
weight extra-cellulose compounds from green reaiowthite verso pages.
Browning process is only hindered in sharp corradpace with the areas of the
green recto folio written with the iron gall ink.dcts as a physical barrier to the
migration or, as second hypothesis, it is able tthiwold the mobile organic
compounds by way of a specific, but still unknowmtgeraction. In the field of
scientific research on metal-gall ink corrosionistis a really interesting and
surprising case of the reverse, in which the igelitis not the cause of the
corrosion, but the unforeseen preventive agent.
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On March 18, 2014 the city of Lille, following a series of piaular weather
conditions, was caught in a cloud of pollution. §'Bvent attracted the interest of
the media and the scientific community who, immeslia carried out ambient air
samplings in order to collect the particulate nrattentained therein.

Atmospheric aerosols are complex mixtures of naame anthropogenic particles
suspended in the air. With sizes ranging from a feamometers to tens of
micrometers and atmospheric residence times asderggveral weeks, aerosols
can affect the air quality as well as the globahale.

Chemical characterization of individual particlesthe micrometer scale is a
challenging task. With this purpose, confocal Ramaecro-spectrometry, which
combines the spatial resolution of optical micrggcand the molecular analysis
capabilities of Raman scattering, was used. Iniquaar, the attention was
focalized to core-shell carbonaceous particles.

It is well documented, by means of curve fittingheiques, that carbonaceous
materials present two broad bands in the spectglon 1000-1800 cih
corresponding to the combination of five unresolbeshds called D1, D2, D3,
D4, and G [1,2].

The aim of this work is to extract simultaneousisgm the Raman spectral
images, all spectra of pure species and their sporeding spatial distribution
within the micrometer scale, by using the multiggi curve resolution (MCR)
techniqud3].

To the best of our knowledge, it is the first tithat this multivariate technique is
applied to this problem.

[1] T. Catelani, G. Pratesi, M. Zoppi, Aerosol Swe and Technology 48:1
(2014), 13-21.

[2] A. Sadezky, H. Muckenhuber, H. Grothe, R. Nress U. Poschl, Carbon 43
(2005) 1731-1742.

[3] R. Tauler, Multivariate curve resolution appligo second order data,
Chemometr. Intell. Lab. Syst., 30, 133 (1995).

220



P34
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NEAR INFRARED SPECTROSCOPY AND CHEMOMETRICS
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Out of all the wild mushrooms in the world, there #ew as prized and sought
after asBoletus edulisand allied species [1]. These macrofungi, known as
“porcini mushrooms”, represent almost totality ofugshrooms placed on the
market, both fresh and dehydrated.

Nowadays few boletes on the Italian market havkattaorigin: in most cases,
they are collected in Eastern Europe and Chinaddyn site, and then, after a first
selection, imported into Italy. It is not rare tad, among such imported dried
boletes, mushrooms to different — less valuablpecies. Analyses performed to
define macrofungi eligible for sale are mainly lthem naked eye inspection by
mycologists, aimed at identifying alien species /andmacromorphologic
alterations.

The species that are most commonly used for adtitbgr boletus mushrooms is
Tylopilus felleuslit is morphologically very similar t8. edulis but very different
from an organoleptic point of view. SBoletus eduli@ndTylopilus felleusan be
confused with each other by visual inspections, dtaste test would allow to
differentiate them, sinc®. edulisis savory whileT. felleusis intensely bitter.
Boletus eduligderived products may be adulterated even withptimplish-hued
Asian specie8oletus violaceofuscu# is quite distinct in appearance, presenting
a dark violet color and a conspicuous white retitah on the stipe [2]. Anyway,
identification of small amounts of such a speciéhiw dried specimens could be
not so straightforward.

Up to now, no instrumental analytical methods haween proposed for
authentication of driedBoletus edulisThese species are currently distinguished
only by visual inspections performed by mycologists the carpophores or by
microscopic examination of spores.

This study presents, for the first time, a methoasdal on near infrared
spectroscopy (NIRS) coupled with chemometrics tecehe fraudulent addition
of other mushroom speciesBoletus eduligroducts.

[1] N. Sitta, M. Floriani, Economic Botany 62(3)0@3) 307-322

[2] M. Floriani, G. Simonini, N. Sitta, Boll. Gr. itol. G. Bres. (n.s.) 43 (3)
(2000) 4-15.
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Since the beginning of postage stamp productiomntesfeiters started their

activities by altering genuine stamps in some waynake them more desirable.
These activities include the application of new gamthe back side of non-
cancelled stamps, whose condition greatly influsrtbe stamp value. If a stamp
is identified as “regummed” by a philatelic expeit,is downgraded and

considered as a stamp without gum, considerablyedsmg its value [1,2].

Because these counterfeits are not always easigctel by philatelic expert

visual inspection, a reliable scientific detectiorethod is desirable. It is well

documented that the three main glues used in ritadtamps during the period
investigated were animal glue (before 1901), Arabiom (1901-1973), and

polyvinyl acetate glue (PVAc) (after 1974) [3]. Has also been reported that
many counterfeits have been performed in recensyaaapplications of modern

synthetic glues, such as PVAc, on ancient stamg$. [3

The aim of this work was to study and to develap,the first time, a rapid and

non-destructive methodology able to study the stgumm composition and to

unmask regummed stamps by means of FT-NIR and FiaRa&pectroscopies.

A total number of 113 non-cancelled Italian stampsyering the period 1861-

2001 were analysed and eight ancient specimenso@pei862-1932) were

purposely regummed with a PVAc thin layer, to siatelcounterfeit and used as
test samples.

The results obtained indicate that both of the spscopic techniques, coupled
with exploratory pattern recognition methods, dvkedo detect the compositional
chemical differences between the different gum arel able to detect ancient
stamps artificially regqummed with PVAc glue.

[1] Bolaffi, Il catalogo dei francobolli (2014), @olaffi Editore, Torino.
[2] Sassone, Catalogo Sassone Blu (2015), Sasshitwed; Milano.

[3] E. Imperio, G. Giancane, L. Valli, Anal. CheB% (2013) 7085-7093.
[4] A. Bandini Buti, Manuale di filatelia (1973),.Wursia Editore, Milano.
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There is increasing awareness of consumer andtgaaiegeneral towards all
aspects, which concern food consumption encompassinics, sustainability,
health, safety, quality, tradition, communicatiomarketing, etc. Research in food
chemistry area has mainly focused on chemical arsagnd characterization to
contribute to fundamental issues such as foodysafad quality, nutritional and
health requirements. Aim of this work is to go apsbeyond that. Could our
analytical chemistry expertise be of use and eadbea cultural and gastronomic
aspect linked to food consumption? In particulamld we think of developing
new tools to aid consumers when choosing foodstufiave proper knowledge of
it, and producers to meet consumer expectationsewlsing food quality as
drivers?

To this aim our proposal is to use analytical spscopy to capture salient
features of foodstuff (fingerprint) and build a esfnce database that can be
efficiently searched through multivariate data gsial tools and linked to apps for
mobile smart devices implemented for consumersiiagu At the same time
consumer choice may be oriented by showing howyntsdof similar categories
cluster according to different criteria.

As a first benchmark to develop these ideas weeptes survey on beer. Beer is
one of the most consumed alcoholic beverages whiglaly relevant economic
impact associated. However, our interest is madaoky to the fact that recently the
consumers favor more and more artisanal productrgpfmrom local brewery and
micro- brewery weighting much more the cultural @oelity aspects linked to its
consumption. This may be a very positive trend iideo to prevent alcoholic
disorders especially in young.

Several beer samples differing by e.g. yeast, lymsyt brewery, have been
collected and NIR, NMR, GCMS fingerprinting togetheith sensory attribute
and merceological parameters have been acquirettivhfiate explorative and
clustering tools are employed to group beer acogrth several search criteria.
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FROM HYPERSPECTRAL IMAGES TO SIGNALS: COMPARISON OF
DIFFERENT  DATA  REDUCTION METHODS FOR FAST
EXPLORATION AND CLASSIFICATION OF GREEN COFFEE
SAMPLES

G. FocaR. Calvini A. Ulrici
Dipartimento di Scienze della Vita, Universita diobena e Reggio Emilia,
Padiglione Besta, Via Amendola, 2 — 42122 Reggidligm

Coffee varietal differentiation based on NIR spestopy has been widely
investigated in the last 20 years. In this work, lave applied hyperspectral
imaging in the NIR range (900-1700 nm) for the sifasation of green coffee
samples intéArabicaandRobustavarieties.

Twelve repeated images were acquired on each onieof3l green coffee
samples delivered in 4 different days. Each rasyltiyperspectral image was
converted into three kinds of signals: 1) averggecsum (AS, 150 points long
signal), 2) single space hyperspectrogram (SSHQ Ji2ints long signals) and 3)
common space hyperspectrogram (CSH, 1050 pointg Isignals). The
hyperspectrogramare built by compressing the useful informatiomteined in
each hyperspectral image into a signal composeth&yfrequency distribution
curves of quantities calculated by PCA (scores,e€iduals, Hotelling ; a
single PCA model for each image is used for SSHijewn@SH is based on a
common PCA model for all the images. This procedallews to compress the
information conveyed by the hyperspectral imagesntaining at the same time
both spatial- and spectral-related features.

PLS-DA was used as classification method firstlysimgle AS, SSH and CSH
datasets of signals, then on fused data. Datarfugas performed both at the low
level, i.e., by simply merging the datasets, anthatmid level, i.e., by merging
the first 20 PC scores obtained by applying PCA&oh single dataset of signals.
For validation purposes, the samples were spld antraining set including the
data collected during the first two days of anayasind into two test sets
(corresponding to day-3 and day-4 deliveries) tanimicontrols on incoming
batches in the industrial plant.

All the classification models show good predicti@sults for day-3, while for
day-4 all the models except those obtained on A& dave lower efficiency
values. A more detailed investigation revealeddbeurrence of an instrumental
fault on day 4 (due to the detector cooling systeiimt caused striping in the
images. Average spectra gave models less promstraimental variability; on the
other hand, hyperspectrograms may be used to ¢hecstability of the imaging
system.

C. Ferrari, G. Foca, A. Ulrici, Analytica Chimicacta 802 (2013) 29-39.
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TRACEABILITY STUDY OF HAZELNUTS ALONG THE CHAIN OF
PRODUCTION OF HAZELNUT PASTE IN A CONFECTIONERY BY
THE DETERMINATION OF THE ELEMENTAL PROFILE BY ICP-M S
AND MULTIVARIATE STATISTICAL METHODS

E. Robotti, S. Vercelli, F. Quasso, R. Rocca, Erévigo
Dipartimento di Scienze e Innovazione Tecnologidajversita del Piemonte
Orientale, Viale Michel 11 — 15121 Alessandria

It is certainly of great interest in confectiondahe availability of tools for the
traceability of the origin of hazelnuts along th@dguction chain of the hazelnut
paste, in order to identify possible frauds. Haatdrfrom different origins (both
within the Italian territory and from abroad) incfa show a quite wide range of
organoleptic features reflecting in a quite diffetreommercial value of the raw
material. While the cultivar of hazelnuts can bé&ejeasily identified by a direct
visual inspection of the raw entire hazelnut bynitsrphological characteristics, it
Is usually impossible to distinguish different cudirs when they are sold already
chopped.

The elemental profile, which proved to be relatedthe origin of different
products, was therefore determined for hazelnutsdifferent Italian origin
(corresponding to different cultivars) along thaichof production of the hazelnut
paste (i.e. along the chain: raw and roasted hatzebnd their paste) by ICP-MS
and ICP-OES after microwave digestion. The dataewtren treated by
multivariate statistical tools, as Principal ComeonnhAnalysis and Classification
methods. The elemental profile proved to be a gduace for the evaluation of
the traceability of the raw material along the ahafi production.
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COUPLING OF NIR SPECTROSCOPY AND CHEMOMETRICS FOR
THE AUTHENTICATION OF DRIED FRUITS

S. De LucaA. Furtivo, S. Bassi, R. Bucci, A.L. Magri, A.D.adri, F. Marini
Dipartimento di Chimica, Universita di Roma “La $&pra”, Piazzale Aldo Moro
5, 00185 — Roma

Dried fruits are complex matrices, rich in nutrgrfatty acids and other bioactive
compounds, so that, by virtue of their particulamgosition, in recent years the
attention paid to the possible benefits associat@td consumption of these
products has significantly increased. Accordinglye number of people who
consume dried fruits of various nature, not onlytfeeir characteristics hedonic-
organoleptic, but also for dietary or health reasos constantly growing.
Consequently, on the basis of consumer demandastigngthen the economic
competitiveness of the products (in particular hands and hazelnuts), the
European Union, which is one of the leading prodsie@d consumers of almonds
and hazelnuts, has put in place strategies to eehthe quality and characteristics
linked to geographical origin of some dried fruitistough the awarding of PGI
and PDO marks for specific products.

In this framework, it is clear that there is theedeto develop an analytical
approach that allows authentication and tracegbdit products of designated
origin, to protect producers, traders and consurrers possible frauds that may
occur when the product in question is partiallytaially replaced with dried fruit
of inferior quality.

Based on these considerations, the present stuthessds the possibility of to
developing an integrated analytical approach fer dbographical traceability of
samples of almonds or hazelnuts.

For this purpose, samples collected from diffeimirces were characterized by
near infrared spectroscopy and the recorded sigeplesented the experimental
basis for the development of classification modeislt using both a discriminant
(PLS-DA) and a modeling (SIMCA) approach.

From an experimental standpoint, NIR spectroscopg whosen as it allows a
rapid, robust, efficient, sensitive, and cost-dffer determination, also since it
does not require any kind of sample preparationgas in the direction of green
analytical chemistry.
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N3 AND BNN: TWO NEW SIMILARITY BASED CLASSIFICATION
METHODS IN COMPARISON WITH OTHER CLASSIFIERS

R. Todeschini, D. Ballabio, M. Cassotti, V. Consonn

Milano Chemometrics and QSAR Research Group

Department of Earth and Environmental Sciencesyisity of Milano-Bicocca
P.zza della Scienza, 1 — 20126 Milan (ltaly)

Two novel classification methods, called N3 (N-Ne=sirNeighbours) and BNN
(Binned Nearest Neighbours), are proposed. Bothhoast are inspired to the
principles of the K-Nearest Neighbours (KNN) methdeing both based on
object pairwise similarities.

Their performance was evaluated in comparison walight well-known
classification methods. In order to obtain reliablatistics, several comparisons
were performed using 32 different literature dats swhich differ for number of
objects, variables and classes.

Results highlighted that N3 on average behavekseambst efficient classification
method with similar performance to support vect@chine based on radial basis
function kernel (SVM/RBF). The method BNN showedawerage slightly higher
performance than the classical K-Nearest Neighbmathod.
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WEIGHTED REGULARIZED HASSE FOR CRITERIA WEIGHTING
AND INCOMPARABILITY REDUCTION

R. Todeschinj F. Grisoni, S. Nembri

Milano Chemometrics and QSAR Research Group, Usityeof Milano-Bicocca,
Dept. of Earth and Environmental Sciences, P.za @dienza 1, 20126, Milano,
Italy.

This work presents a modified version of Hasse Biag(HD) technique, the
weighted Regularized Hasse. HDs are useful for iMiriteria Decision (MCD)
iIssues, since they define a partial order betwetarenht alternatives based on
their variable values; however, they are charamtdriby a large number of
incomparable objects when many criteria are present

Weighted Regularized Hasse technique aims firsilyeduce the number of
incomparabilities, by a simple mathematical thréstazting on the definition of
incomparability. Moreover, this technique also wadoto: (1) weight criteria
according to their relevance, thus allowing for arenrational application; (2)
acquire statistics about the family of the obtairfe@ighted regularized) Hasse
matrices and the consequent partial orders.

In this work, Weighted Regularized Hasse Technigase tested on several MCD
datasets taken from literature, showing how: (B ttumber of incomparable
objects can be successfully reduced, and (2) thghiteecan be used to tune
criteria contribution to the final outcome. Moreoyvky varying the mathematical
threshold, one can obtain statistics that reflbet televance of the ordering of
each object, also gaining information on data $tmec
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IDENTIFICATION OF SULFORHODAMINE B PHOTO-DEGRADATIO N
PRODUCTS PRESENT IN NON-PERMANENT TATTOOS BY MICRO
LC-QTOF MS/MS

B. Bolfi, F. Gosetti, E. Marengo
Dipartimento di Scienze e Innovazione Tecnologidajversita del Piemonte
Orientale, Viale T. Michel, 11 — 15121 Alessandria

Tattooing is an ancient form of art, first employiedprehistory, spread in every
part of the world. It has become more and more [aopn recent years. The
reasons for being tattooed are different and cangeoup or tribal affiliation,
social identification and personal artistic expi@ss In the literature there are
many studies about permanent ink toxicity, but tmeginly deal with metal
allergies (nickel, lead and cadmium). On the caogiréhis study considers the
sulforhodamine B, also called Acid Red 52, a pdedidye largely used in non-
permanent tattoos, a type of body decoration wiskgpin children. It is possible,
as a matter of fact, that non-toxic allowed dyey maginate toxic species after
exposure to sunlight irradiation. Degradation enmis were obtained from both
aqueous and sweat-simulating solutions of the diyer ® days of solar box
irradiation.

The identification of the degradation products \@eBieved by using a non-target
approach. For this purpose, a new micro liquid otatmgraphy method coupled
to tandem high-resolution mass spectrometry wa®ldped. The method was
validated evaluating LOD, LOQ, linearity range aimutra- and inter-day
precision. The identification of the degradationdurcts was carried out by using
a multivariate approach, mainly based on Princiamponent Analysis and
Discriminant Analysis. Five degradation productsl &wo impurities of the dye
were identified and their chemical structures elated. The degradation products
were the same for both types of solutions, whetteaslegradation rate of the dye
in sweat-simulating solution(} = 1.6 days) was slightly faster compared to the
one observed in agueous solution & 1.9 days).

In order to better simulate the irradiation effeststhe dye used on the skin, the
method was also applied to samples of tattooedkipigaubjected to irradiation.
None of the degradation products found in the shitidamine B solutions could
be identified in the degraded tattooed pigskin damut a new signal at m/z
637.3051 (positive ionization) was found and thedtire of the corresponding
molecule was elucidated [1]. The mutagenicity & photo-degradation products
was evaluated using a QSAR approach, which gavatinegresults for all the
structures elucidated.

[1] F. Gosetti, B. Bolfi, E. Marengo, Anal. BioanaChem., in press DOI:
10.1007/s00216-015-8667-5
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MAJOR SOYASAPONINS IN TRADITIONAL CULTIVARS OF FAGI OLI
DI SARCONI BEANS INVESTIGATED BY LIQUID

CHROMATOGRAPHY AND HIGH-RESOLUTION TANDEM MASS

SPECTROMETRY

G. Biancd, A. Buchicchid, T.R.l. Cataldi*

!Dipartimento di Scienze®Scuola di Ingegneria, Universita degli Studi della
Basilicata, Via del’Ateneo Lucano, 10; 85100 Patnltaly, *Dipartimento di
Chimica’Centro di Ricerca Interdipartimentale S.M.A.R.T.nitersita degli
Studi di Bari Aldo Moro®CNR, Istituto per i Processi Chimico-Fisici, Sezaui
Bari, Via E.Orabona 4, 70126 Bari

Soyasaponins are secondary plant metabolites ocamgasugar chains linked to
triterpenes [1]. Recent work has revealed that smyanins in leguminous plants
might have health benefits, including the preventind treatment of diseases, so
called nutraceutical properties [2]. Common beRhagseolus vulgaris ).is one

of the most important legumes, widely cultivatee da its commercial value and
its high content of nutrients such as carbohydrapesteins, minerals, and
vitamins. The current study investigates for thistfiime the major soyasaponins
occurring in Fagioli di Sarconi beans (ecotype Tab@o). The analytical
approach is based on the separation/detection lwersed-phase liquid
chromatography (RPLC) coupled with positive elegray ionization (ESI) and
infrared multiphoton dissociation (IRMPD) in higbsolution FTICR-MS. The
high mass accuracy allowed to identify unequivgcathe main group B
soyasaponins, namely soyasaponin | (Soy 1), soyasa)y (Soy V), soyasaponin
Bg (Soypg) and soyasaponing (Soyag). Protonated adducts of soyasaponins |,
V, Bg and ag were observed am/z 943.5262, 959.5213, 1069.5583 and
1085.5534, respectively. Both soyasapofigsindag are conjugated forms at the
C-22 position with the 2,3-dihydro-2,5-dihydroxyrethyl-4H-pyran-4-one
(DDMP) moiety, which is well recognized as a scagemof reactive oxygen
species. The occurrence of this product ionmet 127.0389 ([GHsOz+H]",
DDMP) was successfully evidenced by IRMPD FTICR-BXperiments [5].

[1] JP Vincken, L Heng, A de Groot, H Gruppen. Rigjtemistry 68 (2007) 275

[2] SG Sparg, ME Light, J van Staden. J Ethnophaain®4 (2004) 219

[3] MA Berhow, S Kong, KE Vermillion, SM Duval. J gkic Food Chem 54
(2006) 2035

[4] MR Lee, CM Chen, BH Hwang, LM Hsu. J Mass Spaat 34 (1999) 804.

[5] G. Bianco, A. Buchicchio, TRI Cataldi. Anal Binal Chemjn press(doi:
10.1007/s00216-015-8810-3).
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THE ENTIRE SUITE OF CARDIOLIPINS IN A BACTERIAL EXT RACT
EXAMINED BY REVERSED-PHASE LIQUID CHROMATOGRAPHY

WITH ELECTROSPRAY IONIZATION AND MULTISTAGE MASS

SPECTROMETRY

S. Granaféi I. Lositd"?, M. Trott&, F. ltaliand, V. De Led, F. Palmisant?,
T.R.l. Cataldt?
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Cardiolipins (CLs) are minor components of bactersmd mitochondrial
membranes. In bacteria, CLs interact with energtabadism proteins, respiratory
complex, and is assembled into reaction centerd,i@mlso involved in proper
localization of proteins on membrane [1]. Bactemaémbranes contain low
steady-state levels of CLs, which increase onlyngduthe stationary growth phase
and under certain conditions of environmental strgd. The mechanism by
which CLs stabilize bacterial membranes is not kmoand their structural
characterization, along with a quantitative analyscould provide useful
information on this topic.

In this communication the characterization of Ckswring in the carotenoid less
Rhodobacter sphaeroideR26 grown photosynthetically, performed by liquid
chromatography (LC) coupled with electrospray iatian (ESI) and multistage
mass spectrometry (ESI-MSwith n = 2,3), is described. A reversed phasedus
core Cl8-amide column and a gradient elution withtewmethanol both
containing 2.5 mM ammonium acetate was employedndélwith the already
known [3,4] 70:4, 70:3 and 72:4 CLs ([M-Hion atm/z1428.0, 1430.0, 1456.0
respectively) [4], several, previously unrecognjgedbar/isomer CLs were found
to occur inR. sphaeroidesin detail, the identification of the 64:3, 64@4:1,
66:3, 66:2, 66:1, 68:2, 70:2, 72:3 and 72:2 CLs waesieved for the first time.
Interestingly, the occurrence of three chromatolgieglly separated 72:4 isomeric
CLs corresponding to (18:9CL was demonstrated, thus suggesting the
occurrence of at least two 18:1 acyl chains, misstyl vaccenic (which is the
most abundant iR. sphaeroidgsand oleic differing in the double bond position,
i.e., A™ andA®, respectively.

[1] M. Schlame, J Lipid Res 49 (2008) 1607.

[2] C.D. Calvano, F. lItaliano, L. Catucci, A. Ag@sto, T.R.l. Cataldi, F.
Palmisano, M. Trotta, Biometals 27 (2014) 65.

[3] V. De Leo, L. Catucci, A. Ventrella, F. Miland,. Agostiano, A. Corcelli, J.
Lipid Res. 50 (2009) 256.

[4] X. Zhang, B. Tamot, C. Hiser, G.E. Reid, C. Bewg, S. Ferguson-Miller,
Biochemistry 50 (2011) 3879.
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SILICON AND METAL-SILICON NANOWIRE ARRAYS FOR LASER
DESORPTION IONIZATION MASS SPECTROMETRY APPLICATION S
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!Dipartimento di Chimica, Universita degli Studi Bari “Aldo Moro”, Via E.
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2IPCF-CNR, viale F. Stagno d’Alcontres 37, Faro Sigue, 98158 Messina
3MATIS IMM CNR e Dipartimento di FisicdJniversita degli Studi di Catania,
Via Santa Sofia 64, 95123 Catania

Since its introduction in ‘80s, matrix-assistedelaslesorption/ionization mass
spectrometry (MALDI-MS) has been extensively usedthie analysis of large
biomolecules such as proteins, nucleic acids, amdthstic polymers.
Nevertheless, applications of this technique inldve molecular weight (LMW)
region (below 700n/2 were limited due to the spectral interferencasved from
the commonly employed organic matrices. Moreovenhomogeneous
crystallization often contributed to poor ionizatioeproducibility. In this light,
many efforts have been made to propose efficidatradtives, as for instance, the
use of inorganic matrices.

In particular, nanomaterials can overcome thes®lgnas since they exhibited
low background interference and facilitated homegers sample deposition thus
improving shot-to-shot reproducibility [1-3].

Here, silicon nanowire arrays (Si NWSs), preparedabynaskless wet-etching
technique, assisted by the deposition of an ultragbld film on a Si substrate [4],
are successfully applied as DI promoters for thd-M3 analysis of different
LMW analytes. Alternative metal nanoparticle-SiNfe deposited, as well. The
method is in general very fast since it is perfainsenply depositing the analyte
solutions onto a modified MALDI target. Differen0Nlengths and compositions
have been tested, and the relevant data have bembired with surface
spectroscopy and morphological characterizationsyviging a correlation
between the nanomaterial properties and MS perfocenéevel.

Financial support from Italian MIUR Project “Nanoteaals & laser ionization
mass spectrometry: a new bio-analytical approadRBH-uturo in Ricerca 2008
cod. RBFRO88SW? is gratefully acknowledged.

[1] R. Pilolli, et al. Anal Bioanal Chem 402 (201&)1-623.
[2] M. Dupré et al., Anal Chem 84 (2012) 10637-1064
[3] N Cioffi, et al. Anal Bioanal Chem 5 (2009) 1371.383.
[4] A. Irrera et al., Nano Lett 11 (2011) 4879-4884
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SIMULTANEOUS DETERMINATION OF HALOGENATED
CONTAMINANTS (PCBs AND PCNs) AND POLYCYCLIC AROMATI C
HYDROCARBONS (PAHSs) IN BIOTA INTEGRATED INTO A SING LE
METHOD

S. Pizzint, R. Piazz&", G. Cozz, C. Barbantk?

Institute for the Dynamics of Environmental ProesssNational Research
Council (CNR-IDPA), Dorsoduro 2137, 30123 Venidaly

’Department of Environmental Sciences, Informatiod Statistics, Ca’ Foscari
University of Venice, Dorsoduro 2137, 30123 Venitaly

In this study, a novel analytical approach for siultaneous determination of
127 polychlorinated biphenyls (PCBs), together with polychlorinated
naphthalenes (PCNs) and 16 polycyclic aromatic dwaibons (PAHs) was
developed and validated.

The number of environmental contaminants which tpléegislation continues
to increase, fostering the development and vabdatif sensitive, selective, fast
and inexpensive analytical methods.

The determination of such analytes often requineg land expensive procedures
for each class of compounds. This does not allevrépid and fast analysis of
large quantity of samples for food safety screempiagoses.

The aim of this study was to develop a methodHerdimultaneous determination
of PCBs, PCNs and PAHSs in biological samples (vesltissues) from extraction
to instrumental analysis.

The method uses pressurized liquid extraction (PLEEl permeation
chromatography (GPC) for lipid fraction removalt@uatic preparative liquid
chromatography for the clean-up and a single rUARGC-LRMS.

We integrate analyses of these three groups of H@Bsa single analytical
protocol from sampling to injection. Not only dabss method a lower amount of
sample and less time, but it also allows one tcesse the sample throughput.
The use of one single pre-analytical method allons to simplify the procedures
and save time, while the single run in GC-MS eralihe collection of more data
simultaneously and in less time (about 75 minubeslf#9 analytes) compared to
separate analyses.
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A NEW APPROACH TO DETECT ANTIBIOTIC RESIDUES IN MUS CLE
TISSUES: DEVELOPMENT OF A HIGH RESOLUTION MASS
SPECTROMETRY SCREENING METHOD

S. Pellicciottt, S. Morettf, R. Galarinf, V. Gamba, G. Dust

Yistituto Zooprofilattico Sperimentale della Lombiareé del’'Emilia Romagna
“B. Ubertini”, Brescia, Italy

%|stituto Zooprofilattico Sperimentale del’Umbriadelle Marche, Perugia, Italy

A very common practice to screen antibiotic resgmesample of animal origin is
based on microbiological assays using plate testebal growth inhibition
techniques. These methods are able to cover mdimyadic classes, offering low-
cost analysis. However, due to their detection nmageobiological assays do not
permit to discriminate one antibiotic from anothene and, for several
compounds, do not reach the maximum residue li(MiRLS) set by European
Commission regulation (EU) 37/2010/EC [1]. Due twede drawbacks, we
developed a LC-HRMS procedure for the screeningafe than 70 antimicrobial
compounds belonging to the following veterinary girfamilies: amphenicols,
beta-lactams, diamino-pyrimidine, lincosamides, mkaes, pleuromutilins,
quinolones, rifamycins, sulphonamides and tetraocgsl|

To be able to analyze at the same time all thesgoands with different physical
and chemical properties, generic and non-selestiweple preparation procedure
has been optimized. Muscle samples were extractece:t at first with a
acetonitrile/water mixture and then with acetoletriThe extract was evaporated
to dryness and the residue was dissolved in ammoraoetate buffer. Mass
spectrometric determination was carried out on LO@®#rap mass spectrometer
XL operating in full scan acquisition mode at aotesg power of 60.000 full
width at half maximum (FWHM). The high resolvingwper combined with high
mass accuracy (< 5 ppm) allow to detect a spedcifialyte of interest just
knowing the exact mass of the molecular ion andctiveesponding LC retention
time.

The proposed method has been successfully validlewnstrating a detection
capability (C@) equal to 10 pg Kgfor all the investigated compounds [2].
Therefore it is applicable to routine official carit of antibiotic residues in
muscle samples replacing the traditional screet@sgcurrently used in Italy.

[1] Commission Regulation 37/2010/EC, Off J Eur Gouam, L15 (2010), pp. 1-
72
[2] Commission Decision 657/2002/EC, Off J Eur ConmnlL221 (2002), pp. 8-
36
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ULTRA HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

COUPLED TO HIGH RESOLUTION TANDEM MASS
SPECTROMETRY: ACQUISITION STRATEGIES TO CHARACTERI ZE
COMPLEX PHYTOCHEMICAL MIXTURES. APPLICATION TO

STRAWBERRY EXTRACT

C. Cavaliere, A.L. Capriotti, G. La Barbera, S. Wen, R. Samperi, A. Lagana
Dipartimento di Chimica, Universita di Roma “La $apa”, Piazzale Aldo
Moro, 5 - 00185 Roma

Nowadays, with the advent of the last generatigtrumentation, high resolution
mass spectrometry (HR-MS) has become available @nynoperators. HR-MS
allows to obtain the accurate masses of even unkrmmnpounds, providing a
valuable tool for their molecular formula identditon; however, structural
information can only be obtained if HR-MS/MS expeents are performed too.
The newest HR mass analyzer introduced into thekehas based on Orbitrap
technology. Different stand-alone or hybrid instents based on this mass
analyzer are available, however, when the goahesidentification of unknown
compounds in complex mixtures, configurations ablprovide both HR-MS and
HR-MS/MS spectra at high scan speed are neededs Tdguirement is
particularly important when the mass spectrometsr preceded by a
chromatographic system able to provide separatiderns of compounds in few
minutes, such as an ultra high performance liglhdomatography (UHPLC)
system.

In this work, UHPLC coupled via electrospray (ESpurce to a hybrid
quadrupole-Orbitrap mass spectrometer was emplayednalyze a complex
phytochemical mixture; strawberry extract was chase sample test.

To obtain the maximum separation in a short analyisie, two core-shell (2.6
um particle size) C18 chromatographic columns warenected in series and
operated at 600 pL mirflow-rate.

Mass spectra were acquired in both positive andthegESI ionization modes.
Because strawberry, as most plant organs, contiawsnoids, polyphenols and
other natural compounds in various conjugated forars acquisition method
involving first a full scan, then MS/MS acquisiti@i those precursors showing
certain neutral losses, was used. Neutral losshefmain glycoside moieties
(glucose, rhamnose, pentose, and their derivatives® set. To obtain more
information, also classical data dependent MS/Mftiesition was performed.

In most cases, accurate masses of both precumsdréragments showed errors
below 1 ppm. Mass spectra were analyzed and couhpéth the literature data
and with the few mass spectra databases availalldejing the identification or
the tentative identification of about 100 compoynadsst of them in mono- and
di- glycosylated form.
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DETERMINATION OF KNOWN/UNKNOWN IODINATED
POLLUTANTS IN AQUATIC ECOSYSTEMS USING FULL-SCAN
TANDEM MASS SPECTROMETRY TECHNIQUES
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The analysis of emerging contaminants in naturaemsources is based primarily
on the analysis of “known-unknowns”. These are conmgls whose identities are
known and several of their chemical or physicalperties are tabulated in a
database. Here we present an analytical strategythie determination of
pollutants with unknown structures based on liqthidomatography and full scan
tandem mass spectrometry with detection basedroctistal features that suggest
the potential toxicity of the unknown. This expeeintal strategy has been applied
to the detection of iodinated X-ray contrast age(SM). Conventional
wastewater treatment plants (WWTP) have shown toniseitable for a complete
elimination of ICM, which have thus been found InWVP effluents and in
surface water. Once in the surface water, theydcdnd transformed through
different processes and form several transformapioyducts, that need to be
monitored as well. For such, we combined laboraegeriments with in field
analyses. A sunlight simulator apparatus was usddadiate different aqueous
solution of the selected pollutants in the presesfca catalyst, aimed to generate
photoinduced transformation products similar to s&hooccurring in the
environment. Analyses were performed by liquid omatography-LTQ-FT-
Orbitrap mass spectrometry. Unknown compound weharacterized by
analyzing MS and MSspectra, whereas HRMS with MS/MS fragmentation was
used as a confirmatory step for proper identifwatof compounds in natural
water.

Furthermore, we used precursor ion scanning forrhZion that is specific for
lodine-containing compounds. Precursor ion scanfmgodine ions is carried
out over consecutive, narrow mass ranges using raevajections. The
identification of unknown compounds is facilitatey accurate mass and product
ion determinations of the iodinated compounds detkauring precursor ion
analyses. Ultimately, the unknown iodinated compisurare identified by
comparing its spectroscopic characteristics andntein time with analytical
standards suggested to have the same empiricaul@ras the unknown. We
focused on iopamidol, iopremide and amidotrizoicidaand on their
transformation products. All compounds have beearcéed for in several
branches of the Chicago River and wastewater efflue
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CHARACTERIZATION OF ADDUCTS BETWEEN CYCLODEXTRIN-
CAPPED GOLD NANOPARTICLES AND BIOMOLECULES BY
TAYLOR DISPERSION ANALYSIS AND CAPILLARY
ELECTROPHORESIS

V. Bost, E. Sartt, L. Pastt, G. Uccello-Barretta A. Cavazzini

!Dipartimento di Scienze Chimiche e Farmaceuticheivéfsitd degli Studi di
Ferrara, Via L. Borsari, 46 — Ferrara.

“Dipartimento di Chimica e Chimica Industriale, Usisita degli Studi di Pisa,
via G. Moruzzi 3 — Pisa.

The aim of this work has been the study of theuditin properties of the adducts
between heptakis (6-deoxy-6-thio) ciclomaltoheatoapped gold nanoparticles
(Au/B-CDSH NPs) and molecules of biological interestpéamticular, we focused
on 2'-deoxycytidine (DC), a nucleoside whose anssghave been used as
potential anticancer and/or antiviral agents andodabicin hydrochloride
(DOXO0), a drug commonly used for the treatment wofide range of cancers. The
diffusion of both individual components and theiixtares has been studied to
evaluate the interactions between capped nanoleartand biologically active
molecules. This information is important to assbssuse of AY-CDSH NPs as
medium for the transportation and the controlleteage of drugs in the
development of new strategies for drug deliveribg [

Experimental measurements were carried out by laapiélectrophoresis (CE) .
Diffusion experiments were performed by using twection modes, either solute
pulse (where an hydrodynamic injection of the sa&m@ followed by the
application of a mobilization pressure) or solutent (where mobilization
pressure is applied directly to the sample). Nagglidy of CE experiment were
accounted for. Taylor dispersion theory (TDA) haseio employed for data
interpretation [2]. Diffusion coefficients obtainddr the adduct between Als/
CDSH NPs and DC have found to be in good agreemvéhtvalues obtained
with other techniques [3]. This shows that TDA-G&pn effective technique for
the determination of the diffusion coefficients 0fPs and their adducts.
Moreover, these experiments allow for the estinrmté (a) the hydrodynamic
radius of NPs and their adducts; (b) the boundadtibn of biomolecules (DC
and DOXO) onto NPs and (c) the formation constamh® adducts.

[1] K. Cho, X. Wang, S. Nie, Z. Chen, D. M. ShidjrCCancer Res. 14(5) (2008)
1310-1316.

[2] U. Sharma, N. J. Gleason, J. D. Carbeck, AGakm. 77 (2005) 806-813.

[3] G. Uccello-Barretta, C. Evangelisti, F. Balzano Vanni, F. Aiello, L.
Jicsinszky, Carbohydrate Research 346 (2011) 783-75
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EXTRACTION, ON-LINE CLEAN-UP AND LC-MS/MS ANALYSIS OF
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The determination of organic micropollutants ofthenvironmental concern (e.g.
carcinogenic and/or toxic and/or endocrine disngptcompounds) in sewage
sludge is of great importance when this wastewéateatment by-product is
recycled in land application. Furthermore, the sssent of micropollutant
concentration levels in sludge is highly relevantarder to highlight actual
degradation processes as well as matrix transtemgrhena within the evaluation
of wastewater treatment plant (WTP) efficiency. Argo the various
environmentally relevant organic micropollutantshapnaceuticals, by their
nature, have a strong ability to interact with #@docrine systems of human
beings and animals. The pharmaceutical compourelsvately administered to
humans and animals, being then excreted as sudioraasl metabolites, thus
reaching WTPs and, in the presence of an incompéeteval, surface waters too
[1]. Within the class of pharmaceutical compoundsnsteroidal anti-
inflammatory drugs (NSADSs) are without doubts amtmgmost utilised in Italy,
as well as developed countries [2].

In this study the feasibility of the determinatioh 7 common NSADs and 6
hydroxylated metabolites in sewage sludge from Gi{PAato, Italy) WTPs, by
QUEChERS extraction [3] coupled with online SPEanlep and liquid
chromatographic-tandem mass spectrometric analysis, investigated. Method
development and optimization involved the selectbrthe stationary phase and
gradient elution, followed by online SPE conditiared HO/CH;CN ratio in the
QUEChERS extraction. The overall method was ingastd for apparent
recovery, source-dependent matrix effect, methaatien and quantification
limits, using labelled analytes. The method is&ahlé for the determination of
target analytes in the range of tens to hundredsguaf dried sludge, with a total
analysis time per sample less than 30 minutes.

[1] E. Zuccato, S. Castiglioni, R. Fanelli,Hazard. Mater. 1222005) 205-209.
[2] AIFA (2013). Web page - http://www.agenziafaoo.gov.it.

[3] M.C. Bruzzoniti, L. Checchini, R.M. De Carlo, ®rlandini, L. Rivoira, M.
Del Bubba, Anal. Bioanal. Chem. 406 (2014) 40896411
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EFFECT OF COSURFACTANT ON SEPARATION SELECTIVITY IN
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Solvent-modified Micellar ElectroKinetic Chromateghy (MEKC) shows
performances in selectivity tuning and separatiofficiency similar to
MicroEmulsion Electrokinetic Chromatography (MEEK[T], with the advantage
of much greater composition flexibility of addingodifiers to the background
electrolyte. In our previous study, a MEEKC methath the addition of methyl-
B-cyclodextrin was developed for the simultaneousapsof diclofenac and its
impurities, involving both neutral and charged compds as analytes. In the
scouting phase for selecting a suitable operatiaglen the presence of the
cosurfactantn-butanol, both in MEEKC and in MEKC, was found t@ b
compulsory in order to achieve the separation, destnating that cosurfactant
plays an active role in controlling the partitiondamigration of the analytes.
Based on these results, this study presents a etwpsive investigation on the
effect of the cosurfactant on separation selegtivit SDS-based MEKC,
performed by Molecular Dynamics (MD) and NMR, irder to contribute to the
understanding of the involved intermolecular intéins. MD constitutes an
essential tool for exploring the mechanism of molac recognition and NMR
should be used to confirm the experimental and lsiin results. From the
retention behavior of the solutes, information widspect to the physical and
chemical properties of the analytes, such as thenexf solute association with
micelles, was obtained. Capacity factors and effeanobilities of the solutes
were calculated and compared with the potentialtaadyain energy of inclusion
complexes between analytes with SDS arglitanol obtained by MD. Nuclear
Overhauser effect spectroscopy NMR (NOESY) expanisevere carried out to
confirm the mechanism of separation.

[1] M. Silva, Electrophoresis 34 (2013) 141-158.
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REDUCING THE PHTHALATES CONTAMINATION DURING THE
ANALYSIS PROCESS USING GAS PURGE MICROSYRINGE
EXTRACTION.

M. Quintd", D. Centonzk C. Palerm D. Nardielld, G. SpadacciroD. Li?
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Molecular (Yanbian University), Ministry of Educati, Park Road 977, Yanji
City, Jilin Province, China

Phthalate esters (PAEs) are commonly used as raative plasticizers in vinyl
plastics to increase the flexibility of plastic polers [1]. Numerous studies
reported about the PAEs as a class of endocrimeplisg chemicals [2]. In
addition, these studies also showed that a majorceoof human exposure to
phthalates is the diet [3]. To date, the largesbl@m in PAEs analysis is the
contamination due to the wide and uncontrolled R#A&Sence in the environment,
including chemicals and glassware: sample contaiomanay then occur in
every step of the analysis process. To reduce tssilplity of contamination
during sample handling, it is then necessary tateshadhe pretreatment step, and
to keep the analysis procedure as simple as pess#ds purge microsyringe
extraction (GP-MSE) [4] is a fast technique, sugédior miniaturization, with no
plastic components in the whole device that wonkden a nitrogen flow, and it
can be considered a good candidate to reach thils gofact, with GP-MSE a
new and low-blank-value analytical method for thalgsis of PAEs in foodstuffs
was set-up. The overall recoveries ranged from 85102.6%, and the RSD was
less than 10%. This method has been applied imibeitoring of PAEs in 78
foodstuffs. The results showed that a wide var@tyPAE concentrations were
found in the different groups, and the highest eohbf PAEs (in the range 658 -
1610 ng & fresh weight) was found in seafood. The conceptratalues found in
food were in the following order: DEHP > DBP > DEFDMP > BBP~ DNOP.
Finally, the daily intake of PAEs was estimated &dults based on the levels of
PAEs in foodstuffs. The total estimated daily islof PAES, calculated in terms
of DEHP amount, ranged from 3.2 and 12.9 mg kg d™.

[1] R. Hauser, A.M. Calafat, Occup. Environ. Me@&.(@005) 806-816.

[2] A.J. Martino-Andrade, |. Chahoud, Mol. Nutr. ¢bRes. 54 (2010) 148-157
[3] Sioen, T. Fierens, M. Van Holderbeke, L. Geeltt Bellemans, M. De
Maeyer, K. Servaes, G. Vanermen, P.E. Boon, S. Beablw, Environ. Int. 48,
(2012) 102-108.

[4] Yang, C., Piao, X., Qiu, J., Wang, X., Ren, @i, D., Journal of
Chromatography A, Volume 1218, Issue 12, 25 Ma@hl? Pages 1549-1555
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SUPRAMOLECULAR RECEPTORS IN SOLID PHASE FOR ANIONIC
RADIONUCLIDES SEPERATION

R. Biesuz, L. Bertuzzi, G. Alberti, G. BergamasdhiMiljkovic, V. Amendola,
Dipartimento Chimica, Universita di Pavia, via Tialli 12 — 27100 Pavia

Methods for the separation and concentration afraBpecies in solution are quite
uncommon, with respect to metal ions, despite itig@ortance of anions in many
fields (e.g. environment, industry, biology and meew).[1] and, in particular,
selective molecular receptors for hazardous antaative anions are of great
awareness. Our interest was towards the pertedbnation (i.e. stable form of
technetium), especially noteworthy among radio&cpwellutants, and perrhenate
and pertechnetate, produced in tf&v/**Re or**Mo/**™Tc generators and used
in diagnostic and therapy.

The large size and low charge density of both phrtetate and perrhenate make
the selective recognition and separation a grealterige.

In a previous work, we selected an azacryptand,ithdne hexaprotonated form,
is the most suitable for Re(Tc)Gencapsulation, together with the silica|88 as
solid phase, particularly for the best performawié respect to other solid phase
in column operation. [2-3] See figure 1.

——o.
Q :Si/\
bo[—O ® . - - .
pos N o Fig 1 the silica modified with (3-
2 FOoH NUNH, oHN lodopropyl) trimethoxysilane, after
&h oH \@)NH\Q\ HNW rea tion with the azacrytpand
@\ 2 aNL>  receptor.
HN—_~
@

From the these findings, we oriented the presemesiigation to set up the
operative conditions in an automated system forptioeluction of pure Rhenium
(Technetium) in a suitable medium with high activitigh Re(Tc)/Mo ratio, as
required for medical applications in the field.

[1] V. Amendola, et al Coord. Chem. Rev., 2006, 250,1451-1457.

[2] G. Alberti, V. Amendola, G. Bergamschi, R.Colled@iMilanese, R.Biesuz
Dalton Trans, 42 (2013) 6227-6234

[3] Tesilaurea magistrale in Chimica di Ana Miljkovidni-PV a.a . 2013-14.
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FLUORESCENT MESOPOROUS SILICA MATERIALS
DISCRIMINATING Ag(l) AND Hg(ll)
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A new hybrid sensing materia' |
consisting of a fluoroionophore N 3 s
embedded in mesoporous silica th ey F S can
discriminate between Ag(l) anc N A sj
Hg(ll) was prepared. Benzothiazole Qﬁs\J
A D
2

based molecul€l), already studied D, in
solution [1], is not soluble in water

Simple steric adsorption into th (1)

pores of suitably functionalized SBA-15 micropddag however is possible.
Various functionalization strategies for the silware tested (two different silanes
grafted only onto the outer particle surface orahie inner pore walls and outer
surface) leading to four different materials. Afs¢éeric loading the materials were
washed with water and dried. The material functiged with
propyltriethoxysilane on the inner and outer swf@rpAA) proved to be the
best performer, possibly because of the non-palairenment which allows for
good immobilization of the dye and strong bindirigh ions.

For the analyse®rpAA, suspended in water, shows fluorescence enhantemen
in presence of Ag(l) salts, while it undergoes anmg in presence of Hg(ll).
Many other metals did not trigger any appreciahlerescence variations. This
different behaviour towards metal ions is due te tholecular structure: this
fluoroionophore has a:PA-D, arrangement (D = Donor, A = Acceptor) with D
as the selective receptor and & additional donor, allowing for tuning of the
fluorescence properties [2].

Ag(l) enhances fluorescence emission since, afterptexation, it can convert,D
into an acceptor yielding a 1BA-A, pattern, creating a highly emissive CT
species. Hg(ll) quenches the fluorescence duedd#avy atom effect. All the
other metals that we checked did not give any tiana due to low affinity
towards the receptor moiety. Both enhancement amhahing can be used for
quantification analyses and LODs around ] were obtained after preliminary
tests.

[1] K. Rurack, A. Koval'chuck, J. L. Bricks, J. Blominskii;J. Am. Chem. Sqc.

123 (2001) 6205-6206.
[2] K. Rurack, W. Rettig, U. Resch-Geng&hem. Comm(2000), 407-408
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BY MEPS FOLLOWED BY HPLC-MS/MS
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The continuous increasing of the population, coratiwith the steady diminution
of the areas designated to the cultivation, haseplathe attention on the
importance of crop yields, therefore pesticidesuaed to prevent, destroy, repel,
regular or control pests [1]. The wheat is exposeghytosanitary treatment
during planting, growing, harvesting and storage;avoid serious effects on
humans and the ecosystem, for these reasons tbedzaur Union by Regulations
provided the restrictions on the use and applitgtwf these substances by laying
down strict guidelines, imposing Maximum Residueniti (MRL) values of
pesticides in food and feed.

The aim of this work was the development of a semsiaccurate method for
multiclass analysis of pesticide and fungicide dess in wheat flours; the
attention was focused on 16 pesticides with differgohysico-chemical
characteristics and different mechanism of actametylcholinesterase inhibitors
like organophosphorus, carbamates and neonicoinoahd inhibitors of
ergosterol like imidazoles and triazoles..

The presented method involves a Micro ExtractiofPbgked Sorbent (MEPS) [2]
followed by High Performance Liquid Chromatogragoppled to Tandem Mass
Spectrometry (HPLC-MS/MS).

The chromatographic separation was conducted @asauge-shell column.

For the identification and quantification of the agrtes an HPLC-MS/MS
equipped with a source TurbolonSpray operatingasitive ionization (PI) was
used for all analytes. The total run time is 10 urtes.

The quantitative analysis was conducted in Multa&®n-Monitoring (MRM),
selecting two precursor ion/ion transitions forteaoalyte.

The acquisition window was divided in four periddsallow the acquisition of all
optimized MRM transitions with an appropriate dwithe, in order to improve
sensitivity and maintain the quality of the chroagaaphic peaks, by acquiring a
suitable number of points for the shape definition.

[1] http://www.epa.gov/agriculture/tpes.html

[2] M. Moein, A. Abdel-Rehim, M. Abdel-Rehim, Tresdin Analytical
Chemistry, 67 (2015) 33-44
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OF FURANIC COMPOUNDS IN OIL AS MARKERS OF SOLID
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The presence of 2-furaldheyde (2-FAL) and relatedarfic compounds in
insulating mineral oils is correlated to thermalg@eation and mechanical
properties of the Kraft paper used as solid ingadan large electrical equipment
(e.g. power transformers). Besides 2-FAL, the ntampounds formed by paper
degradation are 5-(hydroxymethyl)-2-furaldehydeH(@F), 2-furfuryl alcohol (2-
FOL), 2-acetylfuran (2-ACF), 5-methyl-2-furfuraldgte (5-MEF). Nevertheless,
2-FAL is usually the molecule which is found atlég concentrations in the oil,
since it is the compound of final degradation afll@F, 2-FOL, 2-ACF and 5-
MEF.

The presence of the above-mentioned compounds d@nothis therefore an
indication of the health status of solid insulatiarpower transformers, and their
detection represents an important tool for plannmgintenance procedure
throughout the whole lifetime of the electrical goment. In order to perform
accurate and reliable surveillance of the degradagtate of paper, simple, robust
and fast analytical methods are required. As regtrd determination of furanic
compounds in mineral oil, the International Stadd#C 61198 details the
analytical methods to be used, which are basicaiged on a L/L or SPE
extraction, followed by HPLC-UV.

The aim of this work is to study the feasibility thie determination of 2-FAL, 5-
HMF, 2-FOL, 2-ACF and 5-MEF by direct injection HELUV analysis, without
any sample pretreatment.

The method has been developed on a core-shell @uBn, evaluating the effect
of sample volume injected, in order to avoid colusaturation due to the direct
injection of oil. Eluent composition as well as @jent programming have been
tuned in order to ensure fast analysis time, apdd¢lolution between 2-FAL and
2-FOL peaks for which the column exhibits similatestivity. A proper washing
procedure has been developed in order to removertf@ic compounds which
characterize the typical oil profile.

Precision of the method has been calculated byyzingl oil samples from in-
service transformers. Accuracy was tested insideetiound-robin tests (2012-
2014).
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FORENSIC INVESTIGATION ON TEXTILES: CAPABILITIES OF
RAMAN SPECTROSCOPY
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Raman spectroscopy is a widely utilized techniguthe field of cultural heritage
for dating and assessing authenticity of artifatitee paintings, frescoes,
manuscripts and scrolls. More recently, attentioas hbeen paid to the
determination of contaminants in drugs and food Ifiteresting results have been
achieved also in the field of forensic sciences ttoe analysis of varnishes,
narcotics, explosives and textiles [2]. Being adamnd non-destructive technique
that does not require sample preparation, Ramanrostopy has been
successfully exploited for both the identificatiohdifferent types of fibers like
nylon, cotton and polyamide [3].

Aging is another important factor to be considevdten forensic comparison
among fibers is carried out. Fibers collected oa thime scene can undergo
physical, photochemical, thermal, chemical and raewal changes, thus making
their comparison more difficult.

In this study we demonstrate the capabilities ofmBa spectroscopy in
distinguishing dyed textiles after aging, in a rd@structive way. The proper
optimization of the experimental conditions in ternof choice of laser
wavelength, power, signal acquisition time followyg chemometric processing
like principal component analysis or discriminamialysis allowed to correctly
classify not only textiles produced using similgesd, but also the samples aged
under different conditions. Finally, good valuescodss validation demonstrated
the feasibility of the proposed technique for faierscience investigations.

[1] Y. Li, J. Church, J. Food Drug Anal. 22 (20129-48

[2] J. Palus, M. Kunicki, Forensic Sci. Int. 158(5) 164-172
[3] M.M.L. Yu, P. M. L. Sandercock, J. Forensic S&T (2012) 70-74
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ANALYSIS OF DRUGS OF ABUSE: SYNTHETIC CANNABINOIDS AND
ALL AROUNDERS

D. Merli, S. Protti, M. Pesavento, S. Tinivella,Cucca, A. Profumo
Dipartimento di Chimica, Universita di Pavia, Viaramelli, 12 — 27100 Pavia

The determination of drugs of abuse is an importhatlenge, and the continuous
discovery and commercialization of thousands ofgihesi drugs made the effort
very arduous. The two main difficulties from theabpical point of view lie in the
doses administered (e.g. LSD, in the order of 4gp and in the introduction on
the market of continuously new substances. In @adf, in recent years we
assisted to the introduction of the so-called “Bgtit cannabinoids”, belonging to
different chemical classes, often misregulated fmeely available from internet
(where they are sold as “salt bath”, “spice” orrtbed incense”). Most of them
belong to the class of indoles, and the most reptasive drugs are JWH-018 and
the up to date non-regulated adamantly derivatiBeOA1.

In the present communication, we propose userdlyemethods for the on-field
qualitative characterization and semi-quantitatieéermination of some synthetic
cannabinoids, based on colorimetric detection efdhbstances and the analysis
of the color intensity (on the RGB scale) with aefri-phone App. This will be a
screening test before a deeper analytical charaatiem of the seized drug.
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LUMICYANO: EVALUATION OF A NEW FLUORESCENT
CYANOACRYLATE IN FINGERMARKS DETECTION
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Fingermarks play a key role in crime scene invasiogs because their friction
ridge pattern can be used for identification pugsodn most cases, fingermarks
are invisible and influenced by substrates or emwirental factors. Latent
fingermarks developed by traditional cyanoacrylataming process, often lack
contrast with the substrates; therefore furtheraenbments are required, such as
dye staining or powder dusting. This second steg, is part of the conventional
detection, aims at improving contrast and at irgirgathe legibility of details. [1]
To avoid the second step, several commercially labviai formulations of
cyanoacrylate have been recently manufactured amketed as‘one-step’ fuming
reagents for latent fingerprints revelation. Intgatar Lumicyano is found to be
very promising, combining the cyanoacrylate fumargl the dyeing procedures
into a one-step process offering the potential dvestime and effort in the
detection of latent fingermarks. In this work, dalled comparative examination
between conventional, two-step process (cyanoderyfaming followed by
staining with Basic Yellow 40) and Lumicyano is posed for fingermarks
detection, in cooperation with the Forensic Sciebepartment (Carabinieri-RIS)
of Rome. The study has been conducted on freshelisagvon aged fingermarks
(up to 3 months) and applied to non-porous surfagteout changing the fuming
chamber settings of forensic laboratories. Ther#aocence has been observed
either under UV (scenescope, 315-340 nm) or vidiienescope, 450-550 nm)
light irradiation, in order to ensure a good cornipktly with the lightning
material available within most police forces. Thesgbility of further DNA
detection after marks relevation, has been alsesiinyated.

The results indicate that good ridges clarity arde#ent contrast are observed
with one step process, concluding that Lumicyaneas fingermarks with equal
or better sensitivity and ridge details than cutyensed cyanoacrylate, extending
the acquisition time till three month. MoreoveristBtudy has shown that further
enhancement with BY40 after Lumicyano can still ¢eeried out if needed,
allowing the identification of marks not revealed @ singol step, for best
performing results.

[1] G.Groeneveld, S.Kuijer, M.DePuit. Science aodtite 54 (2014) 42—-48
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Hair analysis has become a routine procedure irt fotensic laboratories since it
presents clear advantages: wider time window, neasive sampling and good
stability of the analytes over time [1]. Cannabdw@analysis in hair is still not
straightforward: major challenges arise from lownaentration of A9-
tetrahydrocannabinol (THC) and even lower for thaimmetabolite 11-nor-9-
carboxy-THC (THC-COOH). Furthermore the determimatof THC-COOH has
shown to be crucial to distinguish among passivegdexposure and active
consumption since this molecule is an exclusivepcd of metabolism and can be
considered as marker of drug abuse [2].

The aim of the present work was to develop a sgasind accurate method for
the determination of cannabinoids in hair.

The extraction of analytes from hair (50 mg) isdzthen an automated pressurized
liquid extraction (PLE), followed by SPE: this peaure allows both the
reduction of matrix effect and the enrichment @& #malytes which is particularly
useful for the detection of THC-COOH. The analyisisarried out by HPLC-
HRMS/MS with an Orbitrap system. Chromatographic obtained with a fused-
core column provided a good separation of the &@siy less than 4 min.

The whole procedure has been validated accordi®N&TOX guidelines. The
presented PLE-SPE procedure provides an efficigtrta@ion/sample clean-up
with few simple steps and with a minimum use ofamig solvents.

To the best of our knowledge, this is the first MS/MS based method that
allows the detection of THC-COOH in hair at vallmser than the cut-off.

[1] F. Pragst,M.A. Balikova, State of the art inrhenalysis for detection of drug
and alcohol abus€lin. Chim. Acta. 370 (2006) 17-49

[2] S. Dulaurent, J.M. Gaulier, L. Imbert, A. Moj& Lachatre, Simultaneous
determination of THC, cannabidiol, cannabinol andCFCOOH acid in hair
using LC-MS/MS Forensic Sci. Int. 236 (2014) 151-6.

248



P62

DETERMINATION OF ANTICOAGULANT RODENTICIDES AND A-
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Anticoagulant rodenticides are the largest groupesticides used for control of
harmful rodents. They are classified into two mgmoups, depending on their
chemical structure: hydroxycoumarine and indandiamelenticides. Their
fundamental mode of action is represented by tinbition of the vitamin K
epoxide reductase, which causes blood-clottingalts, leading to extensive
hemorrhages as the ultimate cause of death.

In this study, we developed a UHPLC-MS/MS for timawdtaneous determination
of 10 anticoagulant rodenticides (coumatetralylpdifiacoum, bromadiolone,
difenacoum, flocoumafen, coumachlor, acenocoumamimafuryl, dicoumarol,
warfarin), plusa-chloralose in human hair, with the scope of datgcpotential
chronological trace of poisons exposure in cliniesd forensic cases. The
developed method was applied to a real case @etlpoisoning.

The optimized UHPLC-MS/MS method allowed the siranéous determination
of 10 anticoagulant rodenticides pluschloralose. The whole chromatographic
run, comprehensive of the time required for columaequilibration, was
completed in 8.5 min. Retention times ranged betwie89 min (coumafuryl) and
4.33 min (brodifacoum). In the real case, a segatehair analyses was
performed. Difenacoum was detected in the first kagment (0-3 cm) at the
concentration of 2.9 pg/mg, whitechloralose was detected at the concentration
of 85 pg/mg. The two remaining, consecutive segm&w and 6-9 cm) showed
traces of difenacoum (below the LOQ) and low buamiiiable levels of
chloralose (29 pg/mg and 6 pg/mg, respectively).

In conclusion an UPLC-MS/MS method for the simu#tans determination of 10
anticoagulant rodenticides andchloralose in human hair was developed and
validated. The method proved to be simple, accurafgd and highly sensitive,
allowing the simultaneous detection of all compainéinally, the method was
applied to a real case of difenacoum andhloralose poisoning and proved
sensitive enough to detect the occasional expdsuyeth analytes.
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In hair analysis, the distinction between acti@annabis consumption and
external contamination is a well-known problem. BwHT recommends the use
of cut-offs for THC (50 pg/mg) and its metabolitéiCT-COOH (0.2 pg/mg) to
prove the active consumption. Nevertheless, THC-8O® frequently not
detectable in hair, even if considerable THC cotregions were present and
highly sensitive analytical methods were appliedterhatively, THCA-A has
been proposed as a specific marker to prove exteomsdamination and the THC-
A/THC ratio as a discrimination factor.

In this study, we analyzed 78 hair samples (60 headl 18 pubic) previously
tested positive for THC, in order to (i) evaluake tfrequency of THC-COOH
positive samples, in comparison to THC positive) @valuate the possible
correlation between THC and THC-COOH levels, anjldvaluate the reliability
of ratio THCA-A/THC as a valid marker to discrimtea between active
consumption and external contamination.

A specific UHPLC method coupled to hybrid QqQ-LITSiwas developed and
validated for the detection of THC, THC-COOH andJ+4A. LODs for THC,
THC-COOH and THC-A were, respectively, 5.30, 0.0id &.60 pg/mg. Among
78 samples, 30 tested negative for THC-COOH orwdl®Q. Among the 48
positive samples (true active consumers), THC-CA@®HIs were in the range
0.15-8.93 pg/mg (median: 1.40 pg/mg) while THC aAHC-COOH
concentrations resulted uncorrelated<®2238). Among head hair samples, the
ratio THCA-A/THC was in the range 0.29-4.95. Indbecases, a combined effect
of active use and external contamination was likelgccount for these THC and
THCA-A levels. Among pubic hair, the ratio THCA-AAC was in the range
0.48-1.55. For these cases, no external contaromadilikely to occur and THC
and THCA-A levels should be attributed to active amly. Among 30 samples
negative for THC-COOH, the ratio THCA-A/THC was the range 0.68-4.94
(median: 1.99).

Whenever THC-COOH is not detected, the ratio THCAIAC may be used to
discriminate active consumption from external comtetion. A cut-off value of
1.6 is proposed. When THCA-A/THC ratio exceeds &¥@gernal contamination
may be considered prevalent with respect to aaise Otherwise, absence of
THC-COOH combined with THCA-A/THC ratios below 1.6nd low THC
absolute levels do not provide conclusive evidensél regard to frequent
Cannabis consumers identification.
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Many recreational drugs have been chemically switkd in the last decade.
Among them, a prevalent group is represented byhsyin cathinones, namely
substituted phenethylamines compounds, with stimtubet psychedelic activity.
However, this new class of substances is not relytirscreened in most
laboratories. We developed and validated a newytoal UHPLC-MS/MS
method in order to detect the most common stimulgdychedelic and
dissociative new drugs in real hair samples. Théhatkwas fully validated and
applied to 23 real samples taken from proven anaphieies and ketamine abusers
and 54 hair samples which had previously been desegative within regular
drug screening in driver’s license re-granting. Thethod proved to be simple,
fast, specific and sensitive. The absence of mani&rferents, together with
excellent repeatability of both retention times arelative abundances of
diagnostic transitions, allowed the correct idecdifion of all analytes tested.
Quantitation limits ranged from 3.0 pg/mg for 4-M&QCP up to 57.8 pg/mg for
5/6-APB. In the first group, 5 samples tested pasifor at least one analyte.
MXE was found in 3 cases; mephedrone (4-MMC) iraes. Sporadic findings
included 4-MEC, a-PVP, methylone, 4-FA, MDPV and diphenidine. In the
second group, one sample tested positive to methylorhe elusive and
changeable profile of the synthetic drugs proguedgiintroduced into the black
market makes any tentative study on their diffusidtinin our communities quite
uncertain and incomplete. The use of hair analysigsvestigate their diffusion
among selected populations of drugs abusers reyseagpractical tool to obtain
significant information with limited investment, e@uto the relatively high
percentage of positive reports. Furthermore, agy las this new class of
substances will not be routinely screened in scleedaontrol programs (e.g.
license re-granting), an increasing risk exists ttmag consumers will be induced
to replace the traditional drugs of abuse with ¢hasw synthetic substances.
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Swab touch spray (STS) mass spectrometry (MS) Bpray-based ambient
ionization technique in which a medical swab isdute collect the sample, and
ionization is performed directly from the porousatwia electrospray-like (ESI)
mechanisms. STS-MS allows for direct, non-invasa@d in vivo biofluid
analysis,e.g. oral fluid. The use of commercial medical swabs lfoth sample
collection and ion generation has potential foridapoint-of-care testing in
clinical applications, anth situ roadside drug testing.

Oral fluid specimens were spiked with a mixture 16f target drugs and 5
deuterated internal standards. Rayon straight swathsaluminum wire handle
and rayon tip (Copan Diagnostics, IT) were dippedoral fluid to absorb the
specimen (40 pL), dried for a short period, anahtheld in front of the MS inlet.
Acetonitrile with formic acid was applied to the awtip via a fused silica
capillary at a steady rate; high voltage (+6 kV)svegplied to the metallic swab
handle. Data acquisition was started concurrenity Wigh voltage application
and formation of a Taylor cone, indicating the dnskion production. Drugs
were detected via sequential product scans ifi Bd8ig a linear ion trap benchtop
mass spectrometer (Thermo Scientific, CA). *M&ans proved to provide
adequate specificity in the absence of chromatducageparation. Analysis time
is rapid (<1 min).

Fourteen drugs, including cocaine, methamphetamiard opiates, were
reproducibly identified at ng/mL levels by MScans, meeting cut-offs sought by
international guidelines (LOD values ranged frontol50 ng/mL); Alternative
scan types are currently investigated to develophd&ed untargeted drug testing
methods. Effects of swab shape, orientation, asthuaice from the inlet on the
formation of the spray plume are currently undeidgf as well as the optimal
properties of the solvent system to generate staBleand efficient ionization and
inherent matrix effects. The current performanapies extension to develop a
multiplexed assay, and refinement in the procedtoesieet clinical and legal
requirements.
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Thin film solar cells appear today as a feasibterahtive to the silicon wafer-
based cells. The main drawbacks in their productom the need of rare and
expensive elements (the common thin film cells Ggde or Cu(In,Ga)Sg as
well as the employment of difficult and energy exgige processes for their
fabrication. Therefore research in the photovolthedd needs to focus on
alternatives to minimize the exploitation of thasge elements and on more
sustainable production processes. Compounds suBlessrites (CZTS, ternary
and quaternary copper and zinc sulfides) could beduin virtue of their
semiconductor behavior; also, to simplify the prddie process,
electrodeposition from acqueous media was proposedparticular E-ALD
(Electrochemical Atomic Layer Deposition) methockres a legit alternative to
the high pressure and temperature methods useel teiday. My work focused on
the preparation of two layers of semiconductorg, above the other, to assess the
possible usage of the obtained film in the phottrol field; first a CuzZnS
(Kesterite precursor with p electronic proprietidayer was obtained on an
Ag(111) substrate, then the other binary CdS (witklectronic proprieties) layer
was grown over. These single compounds and thgiositton by means of E-
ALD method were largely studied by my research grdout their union to form a
junction wasn't tested already. Therefore the §itep of my work was the study of
the deposition conditions of the CdS on the CuddS§ing cyclic voltammetry i
was able to detect at first the electrochemicattiady window of the ternary
compound, and then the deposition potentials oCith@nd S on the ternary.

To determine if the binary compound shows the ymalential deposition
phenomenon above the ternary compound, two depositiethods were tested.
The first uses the E-ALD methodology, the second awaimple charge-controlled
deposition method.

The obtained samples were characterized morphalibgicqualitatively and
optically. Scanning electron mycroscopy (SEM) wagdito evaluate both the
morphological and the compositional aspects. Coitipnsvas also evaluated by
x-ray photoelectronic spectroscopy (XPS). In thd diffused reflectance UV-vis
spectrometry (DRS) was used to determine the pbetmhance of the samples.
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We have recently shown [1,#}at oligomers endowed with “inherent chirality”
display high chirality manifestations plus a poblumprecedented properties. In
particular, in the very last months we have denrateti that
electrooligomerization (especially in ionic liqujd®f our inherently chiral
monomers on screen-printed electrodes and on glaagyon tip electrodes
affords inherently chiral electroactive films oftetanding enantiodiscrimination
ability towards a series of chiral probes of quliferent bulkiness and chemical
nature (also of pharmaceutical interest like DORAmMmMonN antibiotics and
FANS) [3]. The general validity of the "inherent chirglitconcept has been
confirmed by characterizing monomers and relatéchsfibased on different
atropisomeric biheteroaromatic scaffolde.(bis-benzothiophene, bis-indole, and
“all thiophene” core). In this work the enantiorgodion ability of our smart
films towards L- and D-DOPA will be presented faogson the variation in
voltammetric peak separation of the probe enantisméhen changing) the
medium é.g.increasing pH, figure belowi),) the nature of electrode material and
iii) the probe carboxylic unitife. DOPA methyl ester). The impressive
enantiomer peak potential separation combined whéh peak current linear
dynamic ranges enables to estimate enantiomeriessgs in probe enantiomeric
mixtures. Such synthetic electrode
surfaces able to neatly discriminate tl | - - L.
antipodes of chiral probes as separios |~
peaks are unprecedented in literatu °7 |
opening the way to the development * | —
efficient chiral voltammetric sensors. ,, 2
0.3

This work was Supported b 0.2 )
Fondazione Cariplo (Grant no. 20112'; \//<

0417) 01234567H891011121314
p

[1] F. Sannicolo, S. Arnaboldet al. Angewandte Chemie Int. Ed., 53 (2014),
2623

[2] F. Sannicolo, P. R. Mussini, S. Arnabodédial. Chemistry-A European Journal
10, (2014), 15261

[3] S. Arnaboldiet al. Chemical Science, 6 (2015), 1706
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The present contribution aims at investigating gbeentialities in electroanalysis
of an electrode material very rarely employed iecebchemistry and, in
particular, in amperometric techniques, namelyWie have experimented that the
peculiar nature of Ti leads to quite a differenéctlochemical behavior with
respect to the conventional electrode material2][1As to the nature of Ti
electrodes, a very thin layer (estimable in a feanometers) of TiQ
spontaneously forms on the surface in contact with atmosphere or with an
aqueous solution. It should be underlined thatpttoperties of this layer are very
different with respect to Ti©

The present contribution focuses on the electroat@mbehavior of Au
nanoparticles on Ti surface. It is worth noticihgttthe electrodeposition of noble
metal nanostructures on Ti surfaces has been sgpaately in the literature. In
particular, Au nanostructures electrogenerated bhave never been reported.
The deposition of large particles (cauh diameter) can be only cited; the density
of the nanopatrticles and the thickness of the ngatire so large that the final
system can be considered similar to an homogenemating based on pure Au
metal.

Electrogenerated Au nanostructures grafted on Tifases impart peculiar
electrocatalytic properties. Electrodes consisohgimilar bimetallic systems are
capable to oxidize glucose in alkaline solutiong, d&re completely blind to other
simple carbohydrates, such as fructose, and tolsialpohols, such as methanol
and ethanol. This behavior is significantly diffierefrom that of bulk Au: in
alkaline solution Au-based materials are excelletgctrocatalysts for any
carbohydrates and alcohols. Hence, the Ti/Au bilietalectrode possesses
unusual selectivity. The mechanisms through whighrs properties are exerted
are under study.

[1] F. Terzi, J. Pelliciari, B. Zanfrognini, L. Ragi, C. Zanardi, R. Seeber,
Electrochem. Commun. 34 (2013) 138-141

[2] F. Terzi, B. Zanfrognini, S. Ruggeri, G. Macedti, L. Pigani, C. Zanardi, R.
Seeber, Anal. Bioanal. Chem. 407 (2015) 983-990
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2,4-Dichlorophenoxy acetic acid (2,4-D) is an aixiherbicide with grown
regulator activity that has been widely used fontoaling broadleaf weeds in
cereal grain crops [1,2]. Because of its carcinagederatogenic and estrogenic
activity, the presence of residues of 2,4-D in @&gdtural products and
environment can be extremely harmful for both husnaind animals [3]. Hence a
reliable and rapid technique for its determinai®absolutely necessary to ensure
both environmental and food safety.

Inhibition based biosensors allow the monitoringtlod catalytic activity of the
enzyme alkaline phosphatase with the substratelzseo2-phosphate (A2P), in
the absence and presence of the inhibitor 2,4-ihgusyclic voltammetry and
chronoamperometry [4].

In the present work different screen-printed etebts (SPE) were used as
working electrodes (graphite, graphene, carbon tudes and multi-walled
carbon nanotubes with Au-NPs) and the immobilizataf the enzyme was
performed by PVA-SBQ, a photocrosslinkable prepaynactivated by UV
irradiation [5]. By comparing the results obtainedh the different electrodes,
the best performances were observed with the cartbhnotubes/Au nanoparticles
electrodes. Under the optimized experimental camit with an incubation time
of 20 minutes, the biosensor showed a very lowt bf detection of 1.0 ppb and
the tests carried out on real samples showed am Bmwer than 10%. The
recovery obtained was slightly below 100%, duehe brganic and inorganic
species present in the sample which could interfetiee 2,4-D determination.
Finally, the reversible nature of the interactiohowed the reuse of the
amperometric biosensor about 6 times, with a deereésignal of only 10%.

[1] V.O. Njoku et al., Desalination and Water Treant (2014), 1-10.

[2] H. Veldestra, Plant Hormones: synthetic auKiomprehensive
Biochemistry, 2014, 127-150.

[3] S. Mostafalou, M. Abdollahi, Toxic. Appl. FarrR013), 268, 157- 177.

[4] F. Mazzei et Al., J. Electroanalytical Chem452004), 95-100.

[5] G. Vogelsang et Al., Water Research 31 (199859-1664.
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Room Temperature lonic Liquids (RTILsS), composed drganic cations and
organic or inorganic anions, have unusual propesigech as low volatility, low
flammability, high ionic conductivity, high chemicand electrochemical stability
[1]. These properties make them very interestisigeeially for electrochemical
applications because of their ability to signifidg increase the work potential
window (V), the electroactive area 4 and the electron transfer constaky,(
thus allowing the detection of anodic or cathqukaks, not usually visible.

In this work, we present the development and chearaation of a laccase
biosensor for polyphenols detection based on asglaarbon electrode (GCE)
modified with COOH-functionalized multiwalled cambaanotubes (MWCNT-
COOH) and IV generation RTILs, composed solely aniaterials, such as
choline and different aminoacids [2]. The so madifielectrodes represented a
good matrix for the immobilization of Laccase froimametes versicolo(TvL)
[3].

The electrodes modified with the different RTILS rereelectrochemically
characterized and all of them showed enhanced wahieboth A and k
compared to unmodified electrodes [4]. The bestiesmlwere obtained with the
RTIL composed of choline (Ch) and phenilalaninegPénd therefore this ionic
liquid was used for the immobilization of the laseanzyme.

In the presence of polyphenolic compounds, the trelelsemical platform
TvL/[Ch][Phe]/MWCNT-COOH/GCE allowed to obtain ssfactory results in
terms of sensitivity, selectivity and stability. 8 biosensor was also tested in real
samples of white and red wines and black tea widrage recoveries of about
96%.

[1] J.S. Xu, G.C. Zhao, Int. J. Electrochem. Sqj2@08), 519-527.

[2] K. Fukumoto, M. Yoshizawa, H. Ohno, J. Am. Cheédoc. 127 (2005),
2398-99.

[3] A. De Poulpiquet, A. Ciaccafava, E. Lojou, Blechimica Actal26
(2014), 104-114.

[4] C. Lanzellotto et Al. Biosensors & Bioelectraab5 (2014), 430-437.
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Graphene has received increasing attention in tegears due to its unique

physicochemical properties as high surface arezeliext conductivity and ease
of functionalization. In particular, the applicatiof a reduced graphene oxide
modified glassy carbon (RGO/GC) electrode were gsepd [1] to study the

electrochemical responses of different kinds otetactive compounds (from the
free bases of DNA (guanine (G), adenine (A), thyan(m), and cytosine (C)) to

the oxidase or dehydrogenase/related moleculeersgit The RGO/GC electrode
has showed more favorable electron transfer kisetitan glassy carbon
electrodes.

oxidation potential

GGGG GGGGGG

ANAN N

number of stacked guanines

Here we report the results of voltammetric measerdgmn on G-rich
oligonucleotides containing up to six consecutivaclked G. These sequences
have attracted much attention because of their itapbimplications in the DNA
damage: a hole originated by an oxidative event roggrate through DNA by
hopping between neighboring sites or bguperexchangemechanism. [2]
Experimental evidence have shown that sequencetiomy two or three
consecutive G are better hole traps than a singlg3{ So far, no direct
experimental determinations of the hole site emsrfpr adjacent stacked G have
been reported.

To study the guanine-rich single- and double stedmaligonucleotides, we used a
RGO/GC electrode to improve sensitivity for the ed¢ibn of the progressive
lowering of the first voltammetric peak potenti} as the number of adjacent
guanines increases and the oligomer concentratoredses. The progressidg
lowering is a clear-cut experimental evidence @f éistablishment of delocalized
hole domains in G-rich oligonucleotides. The hakgbgization energy obtained
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from voltammetric measurements of the oxidatiorepbal's shift amounts tca.
0.1 V for each GG step, significantly lower thaattbbserved and also predicted
by computations for AA steps 88A-rich oligonucleotides. [4]

The existence of delocalized domains is a very mambd issue not only for
understanding mechanistic aspectslasfg-range hole transfer but also for the
applications that work on DNA's electric propertigsg

[1] M. Zhou, Y. Zhai, S. Dong, Analytical Chemist®y, (2009) 5603-5613.

[2] S. Kanvah, J. Joseph, G. B. Schuster, R. Nn&&r C. L. Cleveland, U.
Landman, Acc. Chem. Res. 43, (2009) 280-287.

[3] A. Capobianco, T. Caruso, A. D'Ursi, S. Fuséo, Masi, M. Scrima, C.

Chatgilialoglu, A. Peluso, J. Phys. Chem. B 119,18 5462-5466.

[4] T. Caruso, A. Capobianco, A. Peluso, Physicae@istry Chemical Physics
17, (2015) 4750-4756.

[5] R. G. Endres, D. L. Cox, R. R. P. Singh, RevadMIPhys. 76, (2004) 195-214.
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This work is inserted in a project, financed by @mmpagnia di San Paolo and by
the Turin University, focused to the developmens@fising devices for the drugs
determinations in water samples. The incidence larmpaceuticals in the
environment is a problem of increasing concernti@adarly for surface waters
[1]. The compounds identified in the environmentobg to several classes of
human drugs and to date the concentration rangeatural waters are between 5
ug/L and 0.5 ng/L. Analgesics, anti inflammatoriesl &eta-blockers are the most
resistant to the treatment [2]. The developmeraroélectrochemical sensor could
allow a faster and easier determination of pharm#ad compounds and improve
the systems of water quality assessment. A simptgoach such as the anodic
activation of a glassy carbon electrode (GCE) aanged successfully to improve
the detection of organic compounds at very low eotration levels. In this work,
we observed that the exposure of a GCE to a higbnpal for a limited time
period in the presence of borate/phosphate bufier 9) provides a strongly
electro-activated surface. The activated surface @aaracterized by means of
several techniques (SEM, AFM, u-Raman, XPS). Iteappd that the anodization
procedure gave rise to a strong oxygen-based furadization that did not affect
morphologically the electrode surface. The actidatkectrode was applied to the
electroanalysis of acetaminophen by differentiallspu voltammetry. The
analytical performance of the electrode (limitsdgtection and quantification)
was determined in borate/phosphate buffer (pH Spinimg: LoD=2-1C M,
LoQ=9-10° M and a linear response up to 1.5'1@. The electrode was also
tested with tap and lake water samples spiked Hitls® M acetaminophen.

[1] R. P. Schwarzenbach, B. I. Escher, K. FenneB.THofstetter, C. A. Johnson,
U. von Gunten, B. Wehrli, Science 313 (2006) 100271

[2] T. Deblonde, C. Cossu-Leguilleb, P. Hartemarnng,J. Hyg. Envir. Heal. 214
(2011) 442-448.
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A simple electrochemical microprobe (EMP) is hereppsed for gas analysis.
The proposed probe consists of two platinum fileér85 and 30@um in diameter
encased into a theta glass pipet, which allowsimibta a two-electrode cell, in
which the smallest fiber acts as the working etetgr The finished EMP presents
a couple of disk shaped microelectrodes with a-delined and controllable
surface area. lon conductivity between the twotebdeles is ensured by a thin film
of room temperature ionic liquid (RTIL) produced lay simple dipcoating
procedure This room temperature ionic liquid-based electrogical microprobe
(RTIL-EMP) is, preliminarily, investigated by usirigrrocene as an electroactive
species to ascertain either the stability of theLRffm that adheres onto the tip
surface when it is left in the gas phase, or thesrieansport characteristics that
apply to the working microelectrode surface. ThellR@ised in this work is 1-
butyl-3-methylimidazolium bis(trifluoromethylsulfgt)imide [BMIM][NTF ],
which allows liquid films of thickness as small 3@ pum to be obtained. Under
such conditions an equilibration time of a few getis needed to achieve stable
and reproducible voltammetric and chronoamperome®sponses. Long term
stability, reproducibility and recover of the RTIlim layers to the initial
conditions are investigated in detail. Finally, getability of the RTIL-EMP for
gas analysis is verified by using oxygen as antmlactive species. To this
purpose the RTIL-EMP is exposed to different sytth@./N, mixtures in an air
tight vessel and current responses are examinadwaxtion of Q concentration.
Regression analysis of the experimental pointcatds a satisfactory linear trend
with correlation coefficient of 0.996.
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Conducting polymer (CP) nanostructures have a#daet huge scientific and
technological interest during the last decades usxdhey have the merit of
combining features of highly conjugated polymerhadines of nanomaterials, as
large surface area, size, and quantum effect [dljypyrrole (PPy) is one of the
most widely used CPs due to its high electronidcetivity, biocompatibility and
good stability in air and aqueous media, and mdforte for developing novel
strategies for the manufacture of PPy nanostrustwith controlled morphology
have been done [1]. While confining electrochemmeadation of monomers in
porous hard templates has been widely exploredhi® &im, template-free
approach seems desirable for avoiding multisteppastttreatment processes [2].
During the last years, PPy application field wadgher enlarged by its use in
composite systems integrating materials such asxredediators and metal
nanoparticles etc., with the aim to exploit progsrof the individual components
gaining a synergistic effect. A few examples hae®rb reported on systems
composed of PPy and platinum nanoparticles foriegjpbns as biosensors [3]
and fuel cells [4], not being focused on the optimtion of composite systems.
The purpose of this work is to perform a systematiwestigation of
electrochemical deposition of platinum nanoparsicléthin a network of PPy
nanowires, fabricated by an electrochemical terepiae approach. Different
methods of platinum electrodeposition (i.e. Cydoltammetry, potentiostatic
deposition and potential step deposition) are edrdut on PPy nanowires with
different morphologies, achieved by modifying sygdis conditions (i.e.
electropolymerization time and pH of the polymeti@a solution).

The aim of this study is to identify conditionsaalling the enhancement of the
electrochemical properties of the composite systetfPPy nanowires for
perspective catalytic applications in sensors el ¢ells.

[1] C. Li, H. Bai, G. ShiChem. Soc. Re2009,38, 2397-2409

[2] J. Zang, C. M. Li, S. Bao, X.Cui, Q. Bao, C. funMacromolecule2008,
41, 7053-7057

[3] J. Li, X. Lin, Biosensors and Bioelectroni2f07,22, 2898—-2905

[4] J. Li, X. Lin, J. ElectrochemSoc. 2007154, 1074-1079
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In this contribution we report the results of adstwn the acid-base properties of
Risedronic acid (RA, 1-hydroxy-1-phosphono-2-pymidtyl-ethyl phosphonic
acid). This molecule belongs to the class of biphosates (BPs), which are
mainly used for the treatment of different bonesdses and calcium metabolism
disorders. Recently, BPs have been used as grawithitors for parasitic diseases
like malaria and in crystal engineering studiesthaiigh these molecules have
been available for decades, a detailed understgnaintheir most important
physicochemical properties under comparable canditiis lacking. In this
contribution, the solubility and the acid base gmies of RA were studied in
NaClag (0.1 - 5 mol drif), (CHs)aNClag (0.1 - 3 mol drit) and (GHs)aNI(aq) (O -

1 mol dm?®) at different temperatures 283.15 - 310.15 - &1 In these three
salts, the solubility of RA is very different, fanstance in NaCly the total
solubility increases with increasing the salt carigion up tamwaci ~ 2 mol kg',
and formyaci > 2 mol kg' the solubility slightly decreases, whereas an sjtpo
trend is observed in (GHNClag and (GHs)aNlaq. From the analysis of the
solubility measurements it was possible to deteentime Setschenow and the
activity coefficients of the neutral species. Thietpnation constantsieg &7') of

RA were then determined in similar experimental dibons. The stability
constants of RA with Mg and C&" were studied in NaCl at different ionic
strengths (0.1 - 5 mol di and temperatures (283.15 - 310.15 - 318.15 K). Fo
these systems, Ab initio computational studies, soering explicit water
molecules, have been also provided to guess thtorooation of the complex
species. To enlarge the knowledge about this systesther ionic medium was
considered, namely synthetic sea water (SSW), iciwthe solubility of RA, the
protonation constants and the stability constahtsized Mg**/Ca&*/RA species
at T = 283.15 and 298.15 K were determined. The deperdef equilibrium
constants on ionic strength was analyzed consiglefinthe variation of the
activity coefficients with ionic strength (SIT mdyeand (ii) the formation of
weak complexes between the ions of the supportiecirelytes with the ligand
species (a weak complexes model).
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Gluconic acid is a noncorrosive, nonvolatile andhtogic mild organic acid,
derived from glucose by a simple oxidation reactemzyme glucose oxidase and
glucose dehydrogenase). Gluconic acid and its aesvhave wide applications in
food, medical, pharmaceutical and environmentdtdielt is a good chelating
agent at alkaline pH and its action is comparagivsgtter than EDTA, NTA and
other ligands. As consequence of the importancetlamavide use of this natural
ligand, a detailed speciation study has been choug. In particular, the acid-base
properties of the ligand were studied in NaCl araNR); aqueous solutions at
different ligand concentrations, ionic strength5@ | (NaCl) / mol dn? < 4.0
and 0.15< | (NaNQs) / mol dm?® < 2.9) and temperatures (283.35T/K <
318.15).

The complexing ability of gluconic acid (L) was d&ted towards two metal
cations, ZA" and SA" by two different analytical techniques: potentiangeand
voltammetry, that allowed the determination of Mk and ML, species for both
systems, together with, in certain conditions gétid concentration (¢ 0.1 mol
dm®), various M(OH)Ly species.

The formation constant values of the?3 species are higher than the
corresponding Zfi/L™ species.

The formation of the insoluble species Sn(OH)L ZndL), was evidenced at pH
~ 5.0 and 7.0, respectively, and the values ofr ttutal and specific solubility
were determined in NaCl and in NaBlGaqueous media. The solubility
measurements allowed us to determine the Setschemmiv the activity
coefficients of the neutral species. The dependesfcgéhe protonation and
formation constants on ionic strength was modelgdnieans of the extended
Debye-Hiuickel equation and the Specific ion IntecacTheory (SIT).

Calorimetric experiments were performed to obtdie protonation and $h
complex formation enthalpy changes at differenta@trengths in NaGl,

The choice of these two cations is related to #ut that zinc-gluconate is used as
an ingredient for treating various diseases calmedinc deficiencies, such as
mental lethargy and skin changes, whilst som& Sompounds are employed in
different industrial fields, therefore, the knowdgdof the complexing ability of a
natural, nontoxic chelating agent as the gluconid & of great importance from
an environmental point of view (as in remediatidpalluted sites).
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N-acetyl-L-cysteine (NAC)
NAC is a drug that was first reported to have clhibenefit in the early 1960s.
For several decades, it has been used as antibxataa mucolytic agent, for the
treatment of cancer, HIV infections, cardiovascudeseases and metal toxicity.
Most of these therapeutical uses are due to italnba@tding properties. Despite
this, literature thermodynamic data on its bindiability towards metal or
organometal cations are not complete.
Here we report a thermodynamic study on the intenadetween NAC and Bh
Zn**, Hg?*, CU*, at | = 0.1 mol dnfin NaCl and t = 25°C. Investigations were
performed by potentiometric and UV spectrophotoroditrations and, for both
techniques, were preceded by the evaluation ofathé-base properties of the
ligand.
The speciation models obtained for NAC2Pland -Zrif* systems include the
formation of the same three species, MML,H and MLOH. Owing to the high
stability of NAC-Hd* species, the potentiometric study on this systeas w
performed by using a competitive ligand (Nal), egarted in a previous paper on
S donor ligand-Hg interactions [1]. For the NAC-Hg§ system, in addition to the
ML, ML,H and MLOH species, obtained for NAC*Pland -z, the formation
of ML and MLH species was evidenced. Stabilityloéde species is very high, as
an example for HgL, lo@ = 31.64 at t = 25°C and | = 0.1 mol drim NacCl.
NAC-CU?" interaction was investigated only by means of écirophotometry.
For this system the use of potentiometry was nesiate owing to the formation
of sparingly soluble species.
On the basis of the formation constants and specigtrofiles, the sequestering
ability of NAC towards the different metal catiomas quantitatively evaluated by
determining an empirical parameter that numericakypresents the ligand
concentration necessary to sequester 0.5 of nogtdtaction.

[1] G. Falcone, C. Foti, A. Gianguzza, O. Giufffe,Napoli, A. Pettignano, D.
Piazzese, Anal. Bioanal. Chem., 405 (2013) 881-893.
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In the last decade nanopatrticles have assumedandrenore importance because
of their particular properties mainly due to thenoimeter-scale dimensions that
confer them a large surface/volume ratio. Amongonaatterials one of the most
studied is the halloysite that, as well as the ottatural clay minerals is safe for
human and environmental friendly. Halloysite is madbant and cheap and is
present in large deposits worldwide like those ewWNZealand, France, Belgium
and China [1,2]. It is similar to kaolin but hatallow tubular structure that can
be attributable to particular crystallization cdmahs. Typically, halloysite
nanotubes (HNTSs) are formed by 15 — 20 aluminadiidayers, has a length of 1
+ 0.5um and inner and outer diameters of ~15 and 50 AT0raspectively [1,2].
In each layer the SiOH and the AIOH groups areatisd on the external and the
internal surfaces, respectively. As consequenecgliemistry of the lumen and of
the outer surface of HNTs is completely differdntparticular, in each nanotube
the inner surface is positively charged and thesrosurface has an excess of
negative charges in a wide pH range. The partiattacture of HNTs makes this
kind of clay mineral very useful for different pages and several papers and
reviews have been published on their differentiappbns [1-3]. The behavior of
HNTSs in all these applications is strictly relatedtheir acid-base properties that
here have been studied by ISE-pbtentiometric titrations in several interacting
and non interacting ionic media, in the range 0.825mol L™ < 1.000, at T =
25°C. Two functional groups indicated with HNTSIOH) and HNT (AIOH)
were considered in the analysis of the experimedédh. Potentiometric data
related to the HNTgroups were processed with four different modeésipusly
used for the study of the acid-base properties afural and synthetic
polyelectrolytes: Hogfeldt, Linear, modified Henslen-Hasselbalch and diprotic
like models [4]. The acid — base behavior of HNjfoups were well defined by
one protonation constant calculated by processiagbtentiometric titration data
with the computer programs STACO and BSTAC.

[1] R. Kamble, M. Ghag, S. Gaikawad and B. K. PadésR 2012, 3(2), 25-29.
[2] M. Du, B. Guo and D. Jj@olym. Int, 2010, 59(5), 574-582.

[3] R. Deepak and Y.K.AgrawaRev. Adv. Mater. S¢i2012, 32, 149 — 157.

[4] F. Crea, C. De Stefano, A. Gianguzza, A. Petip, D. Piazzese, and S.
Sammartand. Chem. Eng. Dat&009,54, 589-605.
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Different elements (e.g. Fe, Zn, Cu) are essefurahe growth and development
of organisms and cells. In healthy humans, homaostad buffer mechanisms
maintain the concentrations of these free metat iah a physiological level,
preventing their abnormal decompartmentalizatielgease and trafficking [1].
Non-essential metal ions can enter the body demveronmental exposure and to
the administration of metallodrugs for therapy/diegis purposes. Once entered,
they compete with biometals, generate oxidativesstrand deregulate several
enzyme systems, causing different pathologies. diieali inorganic chemistry
deals with the introduction of metal ions in thedpoand their removal or
passivation, namely through the design of tailarieelating agents [1].

Kojic acid (KA) is a non-toxic antifungal and arditierial agent that has been
extensively studied for its tyrosinase inhibitondametal coordination properties.
In our project we synthesized different bis-kojicida derivatives as metal
chelating agents and determined the stability emtstof their F&, Al"', Cu' and
Zn" complexes with the use of different experimen¢éghhiques (potentiometry,
UV-Vis, ESI-MS and NMR) [2-6].

The main purpose of this communication is to presea influence on complex
formation of the linker between the two kojic acidits. The impact of the length
and composition of the linkers both on pK valueshd free ligand and on the
stability of the metal complexes, will be discussed

[1] Santos, M.A.; Marques, S.M.; Chaves, S., Comtion Chemistry Reviews 256
(2012) 240-259.

[2] Nurchi, V.M.; Crisponi, G.; Lachowicz, J.l.; Mgia, S.; Pivetta, T.; Remelli, M.;
Rescigno, A.; Niclés-Gutierrez, J.; Gonzalez-Péjddl,.; Dominguez-Martin, Journal of
inorganic biochemistry 104 (2010) 560-569.

[3] Nurchi, V.M.; Lachowicz, J.l.; Crisponi, G.; Mgia, S.; Arca, M.; Pintus, A.; Gans,
P.; Niclos-Gutierrez, J.; Dominguez-Martin, A.; @aairas, A., Dalton Transactions 40
(2011) 5984-5998.

[4] Toso, L.; Crisponi, G.; Nurchi, V.M.; Crespo-&iso, M.; Lachowicz, J.I.; Santos,
M.A.; Marques, S.M.; Niclés-Gutiérrez, J.; Gonzakarez, J.M. et al., Journal of
inorganic biochemistry 127 (2013) 220-231.

[5] Nurchi, V.M.; Crisponi, G.; Arca, M.; Crespolénso, M.; Lachowicz, J.1.; Zoroddu,
M.A.; Peana, M.; Pichiri, G.; Santos, M.A.; Marqu&sM., et al., Journal of inorganic
biochemistry 141 (2014) 132-143.

[6] Toso, L.; Crisponi, G.; Nurchi, V.M.; Crespo-&iso, M.; Lachowicz, J.l.; Mansoori,
D.; Arca, M.; Santos, M.A.; Marques, S.M.; Gano, kt al., Journal of inorganic
biochemistry 130 (2014) 112-121.
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The chelating resin Chelex 100 has found a largebau of applications in many
fields of biology and analytical chemistry; onetloé most recent ones is its use in
the binding layer of DGT (Diffusive Gradients inimHilms) devices [1], which
are designed to probe metal availability in natuvaters. Despite its importance,
only a limited number of experimental and modellisiyidies addressing the
kinetics of metal uptake on chelating resins hagenbreported in the literature
[2]. In particular, the role of mass transport matbms, and the influence of
ionic strength or stirring rate have not been catgby investigated to date.

A simple method, based on the use of Cd lon Sekeélectrodes, was developed
to monitor the extent of reaction as a functiortiomfe. Compared with periodic
subsampling and off-line analysis with ICP-MS, I8&entiometry proved to be
an accurate method, particularly useful in the caléast uptake kinetics. If
competing ligands are present in solution, the Bogmf potentiometric and ICP-
MS analysis allows to measure in parallel the enmhuof total and free metal
ions concentrations, thus providing speciation dataal time.

This work presents data on the sorption kineticsnaf cations of environmental
interest, Cd(Il) and Ni(ll) on Chelex 100 resin asfunction of experimental
variables like pH, ionic strength, initial metalniconcentration, mass of resin
beads, and stirring rate. Finally, the resultsiaterpreted by means of a newly
developed kinetic model involving control by botkternal film and intraparticle
diffusion. The conclusions provide a further ingigimto the mechanisms
underlying the performance of DGT devices in enwinental samples.

[1] Davison, W. & Zhang, H. In-situ speciation messments of trace
components in natural-waters using thin-film gélature367, 546-548 (1994).
[2] Alberti G. & Biesuz, R. Empof¥ membrane vs. Chelex 100:
Thermodynamic and kinetic studies on metals sampfReact. Funct. Polynv1,
588-598 (2011).
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A glucose impedimetric biosensor was assembledgusingold microtubes
(AupTs) architecture. A platinum (Pt) electrode (diaene8 mm) was coated by
gold microtubes, synthesized via electroless dépasiwithin the pores of
polycarbonate particle track-etched membranes (PTM)

This platform was successfully used to deposit pyisole overoxidized film
(OpPy) and to verify the possibility of developiagbiosensor using OpPy, the
characteristics of the J@, charge transfer reaction were studied before the
enzyme immobilization. This composite material cobE suitable in devices as
biosensors based on oxidase enzymes, just becgdsegln peroxide is a side-
product of the catalysis and could be directlyteglato the concentration of the
analyte. Finally, a biosensor consisting in a lecebde modified with AuTS,
OpPy and glucose oxidase was assembled to detetha@rggucose [1].

The most important result of this biosensor was tde linear range of
concentration, ranging from 1.0 to 100 mM (18 migtiB00 mgdt), covering the
hypo- and hyperglycemia range, useful in diabetesh limit of detection (LOD)
of 0.1 mM (1.8 mgdt) and limit of quantification (LOQ) 1.0 mM (18 mgbl
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Figure 1. a) Impedance response of GOD/opPyiA&s/Pt electrode in solutions
of glucose in phosphate buffer at pH 7, for con@mins ranging from 1.0 mM,
to 100.0 mM, b) Calibration curve 1/Rct vs. glucasacentrations

[1] C. Bianchini, D. Zane, A. Curulli, (2015) Sems@& Actuators B accepted
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There is an urgent need for cost-effective poinrtare (POC) instruments with
homogenous technical requirements as well as maxeibl® devices for
biomarker diagnostics in clinical settings. Due ttte recent advances in
smartphone features (such as capability, procesgoger, hardware and
software), it becomes a promising tool for mobilagthostic and bio-analytical
POC tools. Colorimetric detection is an ideal mdthar miniaturization and POC
biosensor development because of its inherenttsgtysand simplicity.

In this work, we have developed a simple and at¢euaffisensor based on a
colorimetric immunoassay method coupled to a srharip in order to detect
quantitatively the ovarian cancer antigen 125 (C31Zhe affisensor is based on
a sandwich immunoassay in which the primary angbwags immobilized by
spotting the antibody solution on nitrocellulose mibbeane. Subsequently, the
spots were incubated with CA125 antigen followeddffynity reaction with a
secondary antibody conjugated to gold nanopartigl®eNPs). The silver
enhancement reaction was introduced to magnify digmal detection. The
experimental data show that this reaction can semed by the naked eye. The
formation of gold-silver nanoparticles results idiierent grey colour, depending
on CA125 concentration. The smartphone camera ses as colour detector, for
image acquisition and data handling via a specguptieation.

The parameters involved in each step of the affisedesign were optimized. The
performance of the immunoassay in terms of seitgitiveproducibility and
selectivity was studied.

Under optimal conditions, a linear response wasiobtl in the range of 60 —
1000 U/mL, which is also the important range frolmical point of view. The
method is simple, fast, and could be performed authrequiring highly skilled
operating personnel and expensive instrumentatiltowiag point-of-care
analysis with reductions in cost and response time.
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!Dipartimento di Chimica “Ugo Schiff”, Universitd dFirenze, Via della
Lastruccia 3,50019, Sesto F.no, Italy maria.min@umifi.it

’Département de pharmacochimie moléculaire, Unitéeienoble alpes, 470 rue
de la chimie, 38400, St Martin d’ Heres, France

We will present preliminary results of the projectitled “Sviluppo di Biosensori
di affinita a base di un nuovo recettore aptamener la diagnostica molecolare
della malattia di Alzheimer” within the Vinci progm 2013, funded by the
Universita Italo-Francese. The aim of this projiecthe development of Surface
Plasmon Resonance (SPR) aptasensing based on Ipioveteptors for AD
biomarkers, i.e. tau protein, with application inDAmolecular diagnostic.
Eventually an immunosensor for tau protein is depetl for comparing
aptasensor and immunosensor performances in tefnteeomain analytical
parameters. The work presented will be relativeh® results achieved in the
development of the aptamer for tau, performed atUhiversité Grenoble alpes,
and the tau immunosensor development, done at tsiidedi Firenze. We
addressed Alzheimer’s disease (AD) since it is@egpread pathogenic condition
which cause memory and behaviour impairment inrBldeeople because of the
accumulation of amyloid beta peptide and tau pnofdil. Since up to now
therapeutic intervention is not able to stop thegpession of the pathology, early
diagnosis assumes crucial role to slow down cognitlecline in AD patients.
After revising clinical criteria of AD diagnosis 2007 [2], three core biomarkers
have been accepted as supportive criteria fordbstification of the pathology:
amyloid beta peptide (), protein tau (&) and phosphorylated tau ps;) After
many years of research focused dh fau protein has emerged therapeutic target
for the treatment of AD. Moreover increasing of tauvels in biological fluids is
associated with several pathogenic processes imgoheurodegeneration.

We started the development of the SPR immunoseamsiag bare gold biochip
functionalised via self-assemble monolayer with pwonal antibodies (Mab)
against tau protein. Calibration in bstandard sofutind in simulated Cerebro
Spinal Fluid (CSF) simulated matrix are reported.

In order to develop the aptasensor, aptamer safestarted thanks to Capillary
Electrophoresis-SELEX (CE-SELEX). Two strategiesraveested with very
different results. Conventional SELEX was unable pgooduce significant
evolution in the oligonucleotides population, theushon-SELEX approach was
tested. Such method, developed by Berezovski alieagoes [3], is faster than
conventional SELEX, and may produce significant letton when PCR by
products are formed.

Future work is directed to improve immunosensoiitliof detection, and, after
aptamer sequencing, to the development of the paasansor. SPR imaging
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(SPRI), with its ability to monitor up to thousanbi®molecular interactions [4]
might also be used to compare the performancestbfioreceptors at the same
moment in the same platform.

[1] Blennow K, Hampel H, Weiner M, Zetterberg H. r€lerospinal fluid and
plasma biomarkers in Alzheimer disease. Nat RevtN&010;6:131-44.

[2] Dubois B, Feldman HH, Jacova C, Dekosky ST, beager-Gateau P,
Cummings J, et al. Research criteria for the diagnof Alzheimer’s disease:
revising the NINCDS-ADRDA criteria. Lancet Neurd@7;6:734—46.

[3] Berezovski M, Musheev M, Drabovich A, Krylov SNlon-SELEX selection
of aptamers. J Am Chem Soc 2006;128:1410-1

[4] S. Scarano, M.Mascini, APF Turner and M. MinynBurface Plasmon
Resonance Imaging for Affinity-Based Biosensorspsens. Biolectron. 2010,
25, 5: 957-66
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DEVELOPMENT OF A SURFACE PLASMON RESONANCE BASED
BIOSENSOR FOR OVALBUMIN DETECTION IN WINES

R. Pilolli, A. Visconti, L. Monaci
Istituto di Scienze delle Produzioni Alimentari,PI8-CNR, via G. Amendola
122/0, 70126, Bari

Food allergy is nowadays regarded as a problermubfigghealth relevance, the
main concern being the unintentional exposure tdrgit consumers to the
offending ingredient through allergen-containingdo Rapid diagnostic tools are
increasingly being requested by food companiesetifwthe efficiency of their
management schemes for food safety. Although noifspeeference analytical
method for the determination of fining agent pnesehas been prescribed, the
international Organization of Vine and Wine (OI\&splution 427-2010 modified
by the OIV/COMEX 502-2012 set up the analyticaluiegments to be fulfilled
by methods under development. In particular, ELIS&thods must comply with
the detection limits and the quantification limitd <0.25 and 0.5 mg/L,
respectively.

In the present communication, the development sfidface plasmon resonance
(SPR)-based biosensor tailored to the fast detectie@gg related fining allergens
in wines is described. Ovalbumin (OVA) was chosentarget protein to be
monitored due to its highest abundance in the egiteWEW) powder, a typical
fining agent used by the winery industry to promaiee clarification. A direct
assay was designed, basing on the use of polycamaOVA antibody as bio-
specific receptor. After the fine tuning of all pareters able to influence the final
response, the assay was tested in a direct ases@)Ma& in commercial wines
artificially contaminated with EW powder. The deadlsassay allowed to trace, in
a short analysis time and with a minimal sampletpatment, the presence of
egg allergens at the lowest concentration compitietadbeen 0.03 and 0 y/mL

[1].

This research was funded by the Project S.I.Mi.S'lnovative tools for the

improvement of food safety: prevention, control @oedection”-P.O.N. Ricerca e
competitivita 2007-2013 per le Regioni della Cogesiza Codice Progetto
PONO02_00657_00186_3417512/1. The work was alstygartded by the Italian

Ministry of Economy and Finance to the CNR for t{h®ject “Innovazione e
Sviluppo del Mezzogiorno-Conoscenze Integrate pstehibilita ed Innovazione
del Made in Italy Agroalimentare—Legge n.191/2009".

[1] R. Pilolli, A. Visconti, L. Monaci Anal. BioarlaChem. 407 (2015) 3787-
3797.

273



P85

NANOPARTICLES MODIFIED SCREEN PRINTED ELECTRODE FOR
ELECTROCHEMICAL DETERMINATION OF COD.

G. Fusco? A. D'Annibale’, A. De Micd? C. Tortolint? G. Sanz§ P.
Bollella®, G. Faverd, F. Mazz€i.

!Department of Chemistry, Sapienza University of Roitaly.

’Department of Chemistry and Drug Technologies, &g University of Rome,
Italy.

3Institute of Molecular Biology and Pathology - Natal Research Council, Italy.

The Chemical Oxygen Demand (COD) is a parameteelyidsed to determine
organic pollutants in water and is defined as tbhmiper of oxygen equivalents
necessary to oxidize the organic compounds. Thedatd method for COD
measurement (the dichromate titration) suffers freweral inherent drawbacks
such as the long time of the process and the caoptsumof toxic chemicals.
Hence, interest is growing towards those methodpl@nimg electrochemical
oxidation of organic compounds, as they allow &pdnse with toxic reagents and
above all to perform a continuous determination.

In this work a new electrochemical method for CORasurement has been
developed based on direct oxidation of organic modés on suitably modified
electrodic surfaces.

In particular, we have developed various sensosedan modified working
electrode surfaces obtained by electrodepositingpeo and/or nickel oxide
nanoparticles onto several commercial screen prislectrodes. Glucose was
used as the standard compound for COD measurements:

CeH1206 + 60, — 6CO, + 6H,0

The metallic nanoparticles catalyze the oxidatiérthe glucose, as well as of
different organic pollutants, and make the detectmssible at relatively low

potential, also in presence of chloride as interfer The analytical parameters
were optimized and the results obtained highlightvlthe electrodeposition of

different metallic nanoparticles onto several serpented electrode surfaces can
influence the selectivity and sensitivity towardse tCOD detection in real

matrices, via electrochemical method. The resule&sewcompared with those
obtained by the standard method and showed a gg@®raent. These findings
provide an interesting strategy to obtain a simpheap, portable and eventually
continuous sensor for COD measurement.
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ETHANOL DETERMINATION IN WINE AND BEER USING ADIRE CT
CATALYTIC METHANOL FUEL CELL (DMFC)

M. Tomassetti, G. Merola, R. Angeloni, M. CastrudciCampanella
Dipartimento di Chimica, Universita di Roma “La $&a”, Piazzale A. Moro, 5
— 00185 Roma, ltaly.

It was investigated the feasibility of using a sihcaltalytic direct methanol ‘fuel
cell’, for analytical purposes (originally constted for the purpose of obtaining
energy from methanol or ethanol).

The aim was to see whether this kind of devicebmpffectively used for ethanol
and methanol determination. To this end, the p@kimicrease at the open circuit
voltage, that occurs at two electrodes of the aells observed and lastly the
maximum potential obtained after each alcohol &oiditread off. We thus
experimentally demonstrated that it is possibleoldain calibration curves for
both methanol and ethanol. The second researctwstepo repeat the above tests
but this time using a potentiostat and recordirgy ¢hrrent supplied by the cell,
after it had reached a stationary value, at diffe@ncentrations of ethanol or
methanol, after optimizing the applied potentiaherating at fixed alcohol
concentration. The current variations thus obtaihesge been reported as a
function of the concentration of the alcohol testetitaining new calibration
curves.

A comparison of the main analytical data are noy different using two formats.
On the other hand, the measurement time is muclerlomhen operating in
potentiostatic format; lastly, sensor lifetime msany case greater than 3 months.
Lastly the fuel cell was utilized for ethanol detemation in four different
commercial samples of wine and three of beer. Restdre compared with those
obtained using biosensors recently developed byresgarch group for ethanol
determination [1].

Finally tests were carried out, again measuringctiveent supplied, although also
using enzymes, such as catalase, alcohol oxidageakohol dehydrogenase
inserted inside the anode section of the fuel celitained in a small dialysis bag
immersed in the ethanol or methanol-water solution.

Results indicated that the presence of one of thmveamentioned enzymes,
particularly alcohol dehydrogenase, actually imgwanalytical performances of
the fuel cell.

[1] R. Angeloni, M. Tomassetti, M. Castrucci, L. @panella, “Ethanol

determination in alcholic beverages using two ddfé amperometric enzyme
sensor”, Curr. Anal. Chem 11, 1 (2015) pp. 56-67.
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STRUCTURE-SWITCHING DNA SENSORS BASED ON TRIPLE
HELICES FORMATION

A. Idili*, A. Amodic"? K.W. Plaxcd, A. Vallée-Bélislé, G. Palleschi F. Riccl
!Dipartimento di Scienze e Tecnologie Chimiche, @mity of Rome, Tor
Vergata, Via della Ricerca Scientifica 1, 00133 Roitaly

’PhD School of Nanotechnology, Department of Phyditsiversity of Trieste,
Via Valerio, 2, 34127 Trieste, Italy

3Department of Chemistry and Biochemistry, Univgrsif California, Santa
Barbara, CA 93106

“Laboratory of Biosensors and Nanomachines, Depariermde Chimie,
Universite de Montreal, Quebec, Canada

DNA-based sensors that shift between two or mordocmations upon binding
to a specific target, or for a change in the emrment, can be used to build
robust, sensitive, and specific sensors. Amongwgous structure-switching
strategies employed by DNA-based sensors, thossl lmasthe formation of triple
helices structure seem very interesting and promidexploiting the features of
parallel triplex structure, we first designed amxplered a DNA clamp-like
molecular receptor that recognizes a specific cemphtary oligonucleotide
target through two recognition elements that batid land recognize the target.
These two distinct recognition elements are base@lvatson—Crick and triplex-
forming Hoogsteen interactions, which lead to tbemfation of a triplex DNA
structure. We fully realize and exploit the advget of such molecular “double-
check” mechanism, by adapting this clamp-like sepsitrategy to a DNA-based
electrochemical biosensor. We demonstrate that tdrget-binding mechanism
can improve both the affinity and specificity otognition as opposed to classic
probes solely based on Watson—Crick recognition. Bing electrochemical
signaling to report the conformational change, veendnstrate a signal-on E-
DNA sensor with up to 400% signal gain upon tatgetling. We were able to
detect with nanomolar affinity a perfectly matchiiget as short as 10 bases.
Moreover, exploiting the pH-dependence of paraligllex structure we have
designed programmable DNA-based nanoswitches wtloseng/opening can be
triggered over specific different pH windows. Thesanoswitches form an
intramolecular triplex DNA structure through pH-seiive parallel Hoogsteen
interactions. We demonstrate that by simply changime relative content of
TAT/CGC triplets in the switches, we can rationailye their pH dependence
over more than 5 pH units. The ability to design Abhsed switches with
tunable pH dependence provides the opportunitpgineer pH nanosensors with
unprecedented wide sensitivity to pH changes.
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TESTING OF ALGAL TOXINS IN DRINKING, FRESH AND SEA
WATER SAMPLES WITH AN OPTIMIZED COLORIMETRIC
PHOSPHATASE INHIBITION ASSAY

K. Petropoulos, G. Volpe, L. Micheli, D. Moscone, Ralleschi
Dipartimento di Scienze e Tecnologie Chimiche, @mita di Roma Tor Vergata,
Via della Ricerca Scientifica 1 - 00133 Roma.

Okadaic acid (OA) is a marine toxin producediyophysisandProrocentrum
and is responsible for causing diarrheic shellfisisoning (DSP) to humans after
ingestion of contaminated shellfish. Since contatam of bivalves has become a
serious economic concern for the shellfish indysting European Food Safety
Authority (EFSA) has established the maximum peeditlevel of OA as 45
ug/kg of mussels in order to protect consumer hdalth

Microcystins (MCs) are a class of hepatotoxins poadl by cyanobacteria such
asMicrocystis Oscillatoria andAnabaenausually found in lakes, water reservoirs
and recreational facilities. For this reason, M@sadrinking water public health
issue with a provisional drinking water guideline Ioug/l for microcystin-LR
(WHO, 1998). On the basis of a widely conservatamproach towards the
protection of the humans’ health the value aqigll would be referred to the sum
of the toxin concentrations present in the sampdssidered as equivalents of
MC-LR [2]. The mechanism of action of these toxim$&ased on the inhibition of
protein phosphatase type 2A (PP2A) by the toxil& degree of inhibition of the
PP2A enzyme can be used as a measure of toxin rdoaiben in aqueous
solution sample.

In this work we propose a colorimetric assay in chhthe activity of protein
phospharase-2A is determined by measuring theofatelor production from the
release of yellowp-nitrophenol using-nitrophenyl phosphate as the substrate. In
the presence of MCs or OA enzyme inhibition oc@nd consequently the rate of
color production decreases proportionally to thecemtration of the toxin.

The optimized colorimetric assay was also usecesd different water samples,
without preconcentration step, in terms of recovaryboth toxins. An optimal
average recovery of 98% and 99% was calculated M@-LR and OA,
respectively.

[1] European Food Safety Authorityhe EFSA Journals89, (2008), 1-62.
[2] World Health OrganizatiorChemical Fact Sheets, (2008), 407-408.

The authors wish to thank the projects of SMS (Bgnsoxicants in Marine

waters makes Sense using Biosensors) GA n. 6138d4equasense (Industria
2015) MI01_00223 for financial support.
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ALLOSTERIC DNAZYME/RNAZYME FOR HIGH SPECIFIC
DETECTION OF BIOLOGICAL AND ENVIROMENTAL TARGET

A. Porchetta, M. Rossetti, K. Petroupolos, F. Ri&iPalleschi
Dipartimento di Scienze e Tecnologie Chimiche, @néitd di Roma “Tor
Vergata”, Via della Ricerca Scientifica 1 - 00133

Conformational-switching aptazyme, also known des&dric DNA/RNAzyme,
are proving increasingly useful in nanobiotechnglggarticularly in biosensing
applications. Such sensor elements generally fuselacular recognition element
(aptamer) with a catalytic signal generator.

Here we demonstrate a general strategy for thenatidesign of nucleic acid
catalysts that can be allosterically activated kyecdic biological and
enviromental targets.

More specifically, we firstly have combined a cgtil DNAzyme sequence and
the consensus sequence recognized by specifictiaiien factors and we have
designed and characterized two peroxidase-like DM#es whose activities are
triggered upon binding either TATA binding protear the microphthalmia-
associated transcription factor.

We have also developed novel ligand-sensing, cordbional switching
ribozyme for the detection of palitoxin and domaeid which represent emerging
marine water polluttants.

The authors would like to acknowledge the finansigbport from the European

Union’s Seventh Framework Programme for reseassdhnological development
and demonstration under grant agreement no 613844.
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A MULTI-APTASENSORS SYSTEM FOR THE DETECTION OF
MARINE ALGAL TOXINS

M. Rossetti, A. Porchetta, F. Ricci, G. Palleschi
Dipartimento di Scienze e Tecnologie Chimiche, @néitd di Roma “Tor
Vergata”, Via della Ricerca Scientifica 1 - 00133

Some marine algae can produce harmful toxins tb@iraulated in vectors have
impact human health through the consumption of amomated shellfish and

finfish or through water or aerosol exposure. Tfeee early detection of algal

toxins is an important aspect for public safety aatural environment [1]. For

this purpose, we are developing biosensors thabeamsed in a novel automated
networked system that will enable real-time in-sionitoring of marine water

chemical and ecological status in coastal areas.

The challenging purpose is the development of diraptasensors system which
can in principle detect simultaneously several nexiin the same box,

functionalizing aptamers with different fluorophsfguencher emitting at

different wavelengths in order to distinguish sitaokously the different toxins.

By introducing organic fluorophores into confornoaially labile regions of the

aptamers, it is possible transduce ligand bindimtg & change in the chemical
environment of the fluorophore and hence to a changluorescence intensity

2].

The authors would like to acknowledge the finansigbport from the European
Union’s Seventh Framework Programme for reseassdhnological development
and demonstration under grant agreement no 613844.

[1] F.M. Van Dolah, Environmental Health Perspeetivi08 (Suppl 1) (2000)
133-141.

[2] E.J. Cho, J.W. Lee, A.D. Ellington, Annual Rewi of Analytical Chemistry 2
(2009) 241-64

279



P91

CHITOSAN/CARBON BLACK NANOPARTICLEs AS BIOCOMPATIBL E
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3Université Hassan Il-Mohammedia, Faculté de Sciene Techniques
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The modern electroanalytical chemistry increasessiiccesses thanks to the
synergy between the wide world of nanomaterialg] #re progresses in the
electronic field, afford several advantages suchthes miniaturization of the
devices, the reduced costs and an easier masschoyduOne of the most
representative example are the Screen-printed retlas (SPES), successful
sensors due to their low background, wide potentimldow and easiness of
surface modification. They can be integrated ihoa fsystem for the continuos
monitoring thanks to their robustness [1], andhe same time their low cost
makes them suitable for "in situ” and disposabksyg].

In view of this, the first and critical step forrs®rs and biosensors productions is
the solubilization of the modifying agent in ordés obtain a stable and
homogenous dispersion that usually will result irh@mogenous film on the
working electrode surfaces. The hydrophobicity nétmme carbon nanomaterials
in most solvents, in particular in water, has ledittheir direct integration with
biological elements and their application in bics@s designing. The overcoming
of this disadvantage is necessary, taking in adcthenunquestioned capabilities
of these nanomaterial to improve the electrocheimiedormances [3].

In this work, a biocompatible dispersion of pristicarbon black nanoparticle
(CBNPs) is investigated. It is based on non-covagmsociation of CBNPs with
chains of chitosan (Chit) in aqueous solutions. Aghdhe bio-polimers the
Chitosan displays excellent film-forming abilityigh water permeability, good
adhesion, and susceptibility to chemical modifimasi due to the presence of
reactive amino and hydroxyl functional groups.

The homogenous dispersions of CBNPs/Chit were peepa a range between 1-
20 mg/ml and the SPEs were modified varying theiwa dropped on to SPEs.
The electrochemical performances of CBNPs/Chit-Sirie investigated and
compared with the unmodified SPEs (Bare-SPESs) usyetic voltammetry (CV)
in presence of ferro/ferri (cyanide) as electrocivairprobe.

A Significant enhancement of the electrochemicapomse towards several
analytes such as thiocholine, cysteamine, hydramg&inand caffeic acid was
observed using CBNPs/Chit-SPEs. Moreover, thankbaeacompatibility of bio-
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elements with Chitosan, some enzymes (such as secc®eroxidase,
Acetylcholinesterase) were tested incorporatingnteth CBNPs/Chit dispersion
directly on the working electrode surface of SPEgbtaining
CBNPs/Chit/Enzyme-SPEs. Voltammetric and amperdmatralysis showed the
suitability of the CBNPs/Chit-SPEs as Scaffolddozyme-based biosensors.

[1] D. Talarico, F. Arduini, A. Amine, D. Moscon&;. Palleschi, Talanta 141
(2015) 267-272.

[2] D. Talarico, S. Cinti, F. Arduini, A. Amine, DMoscone, G. Palleschi,
Environmental science and technology, in printing.

[3] S. Cinti, S. Politi, D. Moscone, G. Pallesdhi,Arduini, Electroanalysis

26 (2014) 931-939.
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CONTROLLING DNA-BASED REACTIONS AND NANODEVICES
USING ENZYMATIC REACTIONS
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’Laboratory of Biosensors and Nanomachines, Dépariende Chimie,
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DNA nanodevices or nanomachines are generally based conformational
change activated by different kind of input: enmimeental changes (temperature
or pH), nucleic-acids, small molecules and protegt®gnized by a specific DNA
sequence, or DNA-recognizing enzymes [1]. Thissclaispossible input remains
limited, so in this work we propose to expand ttiéss using enzymes that do not
recognize DNA like its specific substrate, but gaaing a small molecule, they
can activate or inhibit a DNA-nanomachines. To H@ twe employed three
different pH-dependent systems: a conformationalhging nanoswitch, a ligand-
releasing nanomachine and a DNA-based strand desplent reaction, together
with several classes of enzymes: a transferasé&ltitathione transferase and two
hydrolases, the Urease and the Acetylcholinestefidse glutathione transferase
is a protons-producing enzyme and it recognizespiégific substrate, glutathione,
in the presence of its co-substrate, 1-chloro-2ytrtbenzene. Using this reaction
we can finely modulate the closing of a conformadilechanging nanoswitch.
Instead, exploiting the reaction of the Urease wishsubstrate urea, that can
consume protons, we can gradually open the sameswach. With the second
system: the ligand-releasing nanomachine we usedtyl&stolinesterase, a
hydrolase that can produce protons hydrolyzing #gecific substrate,
acetylthiocholine. In this system changing the emi@tion of the substrate we
can finely modulate the release of the ligand, eos®ly using Urease and
different concentrations of urea we can regulateltading of the same ligand.
With the last system: OHlependent strand displacement reaction, we used th
Urease reaction and the substrate urea like thet itgp start the displacement
reaction. More specifically only when we added thbstrate urea the strand
displacement reaction started.

The possibility to use the substrate and the relacif enzymes like a molecular
stimuli in the field of DNA nanotechnology could epthe door to many future
exciting possibilities including enzyme-induced girdelivery and enzyme-
triggered nanostructures assembly.

[1] Y. Krishnan, F. C. Simmel, Angew. Chem. Int..5@ (2011) 3124-3156.
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ENSEMBLES OF GOLD NANOWIRES AS SENSORS FOR TRACE
ARSENIC DETERMINATION IN WATER AND FOODSTUFF
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Inorganic arsenic, that consists of both As(lliYaks(V) species, constitutes the
highest toxicological risk associated with arsdnievater and food in contrast to
the organic arsenic species. Different analyticathnds have been proposed in
the literature to provide an efficient risk assessta of inorganic arsenic
contamination. However there is still a clear nemdmore sensitive and portable
sensors for easy measurement in situ. Electroctaémriethods are the forefront
of the research to this aim.

In this communication a study on the determinatbtrace levels of arsenic with
gold nanoelectrode ensembles (NEES) is presenied@tié NEEs are prepared by
electroless plating of Au nanoelectrode elementshiwi the pores of a
microporous polycarbonate template membrane. Tcaoceentrations of As(lll)
are determined by anodic stripping square waveanutietry (AS-SWV). The
square wave voltammograms recorded at NEEs areaaieazed by a sharp
reoxidation peak at around 0 V vs Ag/AgCl sat. Tilethod presents a detection
limit of 5 ng/L after 3 min preconcentration at40/, with a linear range of 0.2 -
6 pg/L. As(V) can be determined by difference betwveAs(lll) and total
inorganic As, after reduction of As(V) with cysteinThe possible interference of
copper is evaluated. The method was validated edgttified water sample.

The possibility to analyze inorganic arsenic in dosamples, where the main
fraction of arsenic compounds is organic is ingzggd.

Application of NEEs to trace As analysis in watadd&ood samples, such as rice,
rice cakes and seafood, and in certified matesgbresented and discussed. The
results are compared with those obtained by HPLE-CS [2].

[1] A. Mardegan, P. Scopece, F. Lamberti, M. MeretgghL.M. Moretto, P. Ugo,
Electroanalysis, 24 (2012) 798 — 806.

[2] M. Grotti, A. Terol, J.L. Todoli, Trends in Ahdical Chemistry, 61 (2014)
92-106.
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NANOSTRUCTURED PRESS TRANSFERRED ELECTRODE COUPLED
TO MICROFLUIDIC ELECTROPHORESIS, FOR PESTICIDE
DETECTION
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Escarpa

'Faculty of Bioscience and Technology for Food, Agfiure and Environment,
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University of Alcal4, E-28871 Alcala de Henares,dvid, Spain

A rapid and quantitative multi-residual screeningtinod, for the separation and
detection of carbamate pesticides in food sampkes leen developed. The
novelty of this work is the realization of a simpteethod for the fabrication of
electrodes based on carbon black (CB) using prassfer technique. For the first
time the press-transfer (PT) technique[1,2] wasl wgigh the nanostructured CB,
that act as exclusive electrochemical transdudérs. production of a stable CB
nano-dispersion does not require sophisticated egiioes; due to this reason
combined with the low cost of the material, in rd@cgears the use of CB as a
nanomaterial has found an increasing applicatioal@strochemical sensing [3].
CB dispersion was filtered through a PTFE membrame press-transferred on
polymethyl methacrylate (PMMA) substrates thus gereadily applicable to
microchip platforms. In fact, in order to make pbks the separation of the
analytes, the electrodes have been designed to obgled to microchip
electrophoresis device. The optical and electroetemcharacterization was
performed both off-chip and on-chip. The obtainedternial resulted physically
and chemically homogeneous.

The Authors acknowledge the financial contributmithe Ministry of Foreign
Affairs for the Project “Materiali nanostrutturgter sistemi (bio)chimici sensibili
ai pesticidi” — SUD AFRICA: “Con il contributo déllinistero degli Affari Esteri
e della Cooperazione Internazionale, Direzione Gdeeer la Promozione del
Sistema Paese”

[1] D. Vilela, J. Garéz, A. Colina, M. C. Gonzalea, Escarpa, Analytical
Chemistry 84 (2012) 10838-10834.

[2] D. Vilela, A. Martin, M. C. Gonzalez, A. EscarpAnalyst 139 (2014) 2251-
2602.

[3] S. B. Hocevar, B. Ogorevc, Talanta 74 (20075-4Q.1.
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SIMPLE PENCIL-DRAWN PAPER-BASED DEVICE FOR ONE-SPOT
ELECTROCHEMICAL DETECTION OF ELECTROACTIVE SPECIES
IN OIL SAMPLES
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The use of a pencil-drawn paper-based device (PBE)}Ror conducting one-
spot direct electrochemical tests on vegetable isilsroposed.

It consists of a circular cell of hydrophilic papesurrounded by
polydimethylsiloxane (PDMS) hydrophobic barriersinted by using custom-
designed stamps, where working, reference and epehtctrodes are drawn by
in-house made pencil leads. This cell was firstlgked with a small volume of
aqueous electrolyte and then a controlled volumeedible oil samples was
applied on top of the paper-based electrochemiellta perform voltammetric
measurements.

Voltammetric profiles for electroactive both hydhmbic components (e.g:-
tocopherol) and water soluble species (ortho-diplsgras well as some mono-
phenols and polyphenols, most of them exclusivebs@nt in olive oils) were
recorded. In fact, the device, is able to act asetelectrode support for detecting
both hydrophobic and hydrophilic analytes at thémaiter interphase and, at the
same time, as substrate for thin-flm aqueous etitna and subsequent
electrochemical analysis of sole hydrophilic comutsl

The whole of these results points out that olive display voltammetric profiles
quite different from those exhibited by seed ditgis suggesting that simple one-
spot tests can be conveniently conducted at PDE-Ehe rapid and effective
discrimination of edible oils.

A g W (B)
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A DEEP EUTECTIC SOLVENT-BASED AMPEROMETRIC SENSOR
FOR THE DETECTION OF LOW OXYGEN CONTENTS IN GASEOUS
ATMOSPHERES
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Oxygen monitoring in gaseous phase is a quite \pidasl operation in several
industrial processes and food technological apipting, since it is a strong
oxidizing agent able to promote a large number pflesired processes. In
particular, continuous detection and control ofueatl oxygen concentrations (2-
6 % v/v) usually present in modified atmospheresdufor preserving food is
required throughout the entire packaging processfatt, such a low oxygen
content, frequently accompanied by cold storagabks microbial growth to be
reduced, as well as respiration processes of litisgues present in food to be
slackened, thus allowing the relevant shelf life de lengthened markedly.
Consequently, the availability of simple, inexpe&esand rapid methods for,O
determination in quite wide concentration and terapge ranges is highly
desirable. Among electroanalytical methods remdekbknefits are gained from
the use of amperometric sensors based on room tatageionic liquids (RTILS).
Recently, a novel class of ionic liquids, namedpdeetectic solvents (DESSs), has
been developed. They consist of eutectic mixtufeguaternary ammonium salts
and hydrogen bond donors, such as alcohols, amidesarboxylic acids,
displaying melting points quite lower than thosegar for each component.
These eutectic mixtures share with RTILs many pabfe properties and, what's
more, they are biodegradable, low cost and inseadit water.

With the aim of verifying the possibility of usinQESs, instead of RTILs, in
membrane-free electrochemical gas sensors, we dspayed the performance of
an @ amperometric sensor designed for its selectivectletein food packaging
processes employing modified atmospheres with prpgen contents. We report
here the results found by such a sensor, prepayedsing ethaline (eutectic
formed by mixing choline chloride with ethylene gty in the molar ratio 1:2) as
prototype of DESs, in the temperature range frof€ Zcold storage) to 26.5 °C
(room temperature).
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5-PHENYL-DIPYRROMETHANE AND 5-(4-PYRIDYL)-
DIPYRROMETHANE AS MODULAR BUILDING BLOCKS FOR BIO-
INSPIRED CONDUCTIVE MOLECULARLY IMPRINTED POLYMER
(cMIP).

S. Susmé| R.Toniold and C. ComuzZi

!Dipartimento di Scienze degli Alimenti, Universitta Udine, Via Sondrio 2/A,
33100 - Udine

“Dipartimento di Chimica, Fisica e Ambiente, Uniigrsdi Udine, Via del
Cotonificio 108, 33100 - Udine

The preparation of (molecular imprinted polymer)RVtequires that a polymer is
formed around a template (the target analyte) whiewersibly embedded in the
polymer network, draws a cavity defined by size astereochemical
configuration. Once the template molecule is rerdp\the cavity acts as a 3D
recognition unit highly specific for the target na. In the present work the
electrochemical behaviour of the 5-phenyl-dipyrrtma@e 6-ph-DP) and 5-(4-
pyridyl)-dipyrromethane(5-py-DP) is investigated with the aim of checking
whether dipyrromethanes can be useful monomergntihiatize electrochemically
conductive MIP (cMIP). The interest in these molesdies in the fact that the
recognition unit is located in a remote positiorthmiespect to the two pyrrolic
units, which act as polymerization sites. Furthére modular synthesis of
dipyrromethanes allows the most convenient funelibn for the chemical
interaction with the template to easily be introgldi@t G position The proposed
investigation is a proof of concept that aims fistdemonstrat¢he role of the
substituent in 5 both on dipyrromethane polymeiaratability and on the
recognition of the template. Then, tBeph-DP and5-py-DP co-polymerization
ability is also tested with the goal to prepare tifwictional pockets where the
phenyl and pyridyl pendant groupare acting as interactions point for the
template inclusion to tune the analyte inclusioo. t&st the functionality of the
obtained conductive homopolymers (cMIP) and copeisr(co-cMIP), salicylic
acid (SA), an electroactive phenol derivative, whesen as template prototype.
The dynamic response of co-cMIP modified sensomtdwsA was in a range of
0.5 10" to 1 10° M with a good selectivity respect to three intefés such as
phenol, 3-hydroxy-benzoic acid and benzoic acice WHP sensors were tested on
the extracts of willow buds.
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Polybrominated diphenyl ethers (PBDES) are persiggavironmental substances that
have been commonly used as fire retardants in hugger of commercial products.
Their ubiquity, due to their low reactivity, highdnophobicity and bioaccumulative
properties, causes a continuous exposure to tleespaunds. Even if any maximum
limit for PBDEs has still not defined, in March 2Dthe European Commission
issued a Recommendation in which member statesregaested to monitor
brominated flame retardants in food, in order taleate human and wildlife
exposure. Gas-chromatographic techniques, coupligld mvass spectroscopy are
currently used to achieve PBDEs detection in fond anvironmental matrices [1].
Nevertheless, despite the high sensitivity, thesthods requires complex, expensive
and time consuming sample pre-treatment and asallfeir this reason there is an
increasing interest in developing reliable, rapid aheaper analytical approaches [2].
The objective of this study was to exploit the wdean electrochemical magnetic
particle enzyme-linked immunoassay (ELISA) to amaly’BDEs in food samples.
The immunological reaction was based on a direchpsditive scheme, using an
alkaline phosphatase (AP) labeled congener asrtrAfter the immunological event,
the anti-PBDEs antibody modified magnetic particlese captured on the surface of
graphite disposable sensors. The reaction exterd fwvally electrochemically
measured upon the addition of a proper substraggnguDifferential Pulse
Voltammetry (DPV). Under the optimized conditionshe electrochemical
immunosensor shows a linear detection range fr@wad020ug/mL of PBDE-47 with
an IC50 of about 1.4g/mL.. The assay was rapid and can be used tosmagmples
in 1 h after clean up. The protocol was then calipleh QUEChERS- like extraction
and SPE purification for the samples, in particutanssels. Some results were
herewith presented.

[1] A. Cincinelli; T. Martellini; L. Misuri; E. Lamiotti; A. Sweetman; S. Laschi; I.
Palchetti, Environ Pollut. 161 (2012) 229-234.

[2] W.L. Shelver, C.D. Parrotta, R. Slawecki, QLX, M.G. Ikonomou, D. Barcelo,
S. Lacorte, F.M. Rubio, Chemosphere 73 (2008) ZARB-5
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SYNTHESIS AND CHARACTERIZATION OF HYBRID Cu/Ag
NANOPARTICLES BY LASER ABLATION IN LIQUID
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Bi-metal nanoparticles (NPs) offer unique catalygtectrochemical and optical
properties, compared to mono-metal NPs [1-2]. Meeeothe case of Cu/Ag
hybrid structures is particularly appealing, due ttee combination of the
antimicrobial activity of both metals. Among metisddr preparing bi-metal NPs,
laser ablation synthesis in aqueous media [3] ielatively simple, rapid and
green approach, which allows obtaining NPs of diffé size and shape. In
previous works, we focused on the synthesis of epp@anoantimicrobials by
femtosecond laser ablation of a copper target uaitgopolymer as stabilizing
agent (Chitosan, CS) in 0.1%0Acetic Acid (HAc) aqueous solution [4]. Starting
from these results, here we present the preparafi@u/Ag bimetallic NPs by a
two-step laser ablation method. An original expemtal setup was developed,
implementing a novel flow cell system, which rem®vthe as-synthetized
colloidal particles, thus reducing their interangowith incident laser pulses. The
experiments were performed using femtosecond fdsar, operated at 1030 nm.
Silver and copper targets were alternatively setbds first ablated material,
followed by the ablation of the second metal, albvaging CS as ultimate capping
agent at its optimal working concentration of 1 gfi_0.1%,, HAc solution,
employed as liquid carrier.

Mono- and bi-metal NPs were characterized by Tréassion Electron
Microscopy, UV-VIS, X-ray Photoelectron Spectrosgo@mnd diffraction
techniques, to evaluate their structure, morphokngy chemical composition.

[1]. Y. Chen, H. Wu, Z. Li, P. Wang, L. Yang, Y.i@ Plasmonics 7 (2012) 509-
513.

[2] R. Singh, R.K. Soni, Applied Physics A 116 (20D55-967.

[3] H. Han, Y. Fang, Applied Physics Letters 92{2p023116 (3 pp).

[4] A. Ancona, M.C. Sportelli, A. Trapani, R.A. &, C. Palazzo, E. Bonerba,
F.P. Mezzapesa, G. Tantillo, G. Trapani, N. Cidffiaterials Letters 136 (2014)
397-400.
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STUDY OF THE INTERACTION BETWEEN COLLAGEN AND
NATURALIZED AND COMMERCIAL DYES VIA FOURIER
TRANSFORM INFRARED SPECTROSCOPY
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“Department of Chemistry “Ugo Schiff”, Via della ltasccia 3-13, 50019 Sesto
Fiorentino, Florence, Italy

We recently synthetized naturalized dyes (NDs) whare a new class of
environmental friendly chemicals. ND can be obtditiee covalent union of a dye
species (e.g., azo, anthraquinone, aniline typencbphore) with lactose, a
natural sugar. In the present work NDs and theattoadl acid dyes (ADs) were
compared by studying the different behavior during leather dyeing process.
NDs are able to confer water-soluble propertiethtodye molecule as a whole.
The interactions between the dyes and the leattoéeips were studied by FT-IR
spectroscopy and thermogravimetric (TG) analysée frotein cross-linking of
the dyed leather samples was investigated by stgdyie 1654/1690 cinpeak
height ratio and a deconvolution procedure of thn@da | peak. The helix
secondary structure was the predominant comporighedeather proteins of the
samples dyed with low concentrations of NDs (2%)ilevthe b-sheets prevailed
when leather samples were dyed with the traditidd2d and high concentrations
of NDs (>5%). The data were discussed with resfgetG results

Acnowledgements - This work has been financiallppguted by the European
Project Life+ 2012 ENV/IT/352-“"BIONAD".

D. Pellegrini, M. Corsi, M. Bonanni, R. Bianchi#, D’Ulivo, E. Bramanti, Dyes
and Pigments, 116, 65-73 (2015)
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PHOTOCHEMICAL VAPOR GENERATION OF SELENIUM(IV) AND
ARSENIC(IIl) WITH COMMERCIAL AND HOMEMADE UV LAMPS

A. Menciassi? B. Campanelfe?, M. Onot, A. D'Ulivo®, E. Bramanti C.
Ferrarf, |. Longd’

'C.N.R., Institute of Chemistry of Organometallicrfmounds, UOS of Pisa, Via
Moruzzi, 1, 56124 Pisa, Italy

University of Pisa, Department of Chemistry and ulstrial Chemistry, Via
Moruzzi 3, 56124 Pisa, Italy

3C.N.R., Optics National Institute, UOS of Pisa, Wlaruzzi, 1, 56124 Pisa, ltaly

Nowadays photochemical vapor generation (photo-C@) good competitor of
conventional chemical vapor generation for the metgation of hydride—forming
elements, transition metals and non-metals. PhviG-As based on the
absorption of ultraviolet (UV) radiation by a lowohecular weight organic acid,
which generates radicals necessary to the vap@rggon process [1].

Our study is focused on the photo-CVG with formmc acetic acid of Se(IV) and
As(Ill) inorganic species. For Se(lV), we used amowmercial mercury-UV
germicidal lamp with formic acid at low concentoais and we obtained yields
comparable to those of the classic CVG methodstdPGY¥G of As(lll) was
much less efficient and the yield was at leastirh@s lower than Se(lV), but with
quite similar trends varying the organic acid caricaions [2].

This work was also aimed to extend the operatimgeaof the photo-CVG from
usual electroded lamps to mercury microwave-eldeless discharge lamps
(MW-EDL). To the best of our knowledge, this typé WV lamps has been
employed for organic matter pre-digestion proc&sdgnd for the photo-CVG of
Hg for trace analysis [4]. Here we report for fitshe the generation of volatile
hydrides by using photo-CVG with MW-EDL for traceadysis. Data collected
from mercury-MW/UV photo-CVG analysis have showrh&eaors similar to
those obtained for the classical UV discharge lafap&oth inorganic As and Se
species. The Photo-CVG vyields varied with microwgemerator power. Photo-
CVG experiments made with classic mercury lamp ¢siman spectral line at 254
nm) were compared to those performed with a homentadimium MW-EDL
lamp (emission spectral line at 228 nm). The pnelary results seemed to
confirm the possibility of using, for the photochieal vapor generation, spectral
emission lines different from those achievablel®y/use of mercury lamp.

[1] Y. Yongguang, L. Jinfu, J. Gibin, Trends in Aytidal Chemistry, 30, 1672-1684
(2011)

[2] X. Guo, R.E. Sturgeon, Z. Mester, G.J GardAeralytical Chemistry, 75, 2092-2099
(2003)

[3] J.S.F. Pereira, H. Wiltsche, G. Knapp, Microedssisted Sample Preparation for
Trace Element Determination, chapter 7, 205-22%94p0

[4] D. P.C. de Quadros , B. Campanella , M. Orer Bramanti, D. L.G. Borges , A.
D'Ulivo, Spectrochimica ACTA Part B, 101,312-319,12

2901



P102

IN VITRO SELECTION OF RNA APTAMER AGAINST CA125 TUM OR
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Early identification of neoplastic diseases is BHaé to achieve timely
therapeutic interventions and to significantly reelithe mortality of patients. The
Cancer Antigen 125 (CA125) or mucin 16 (MUC16) lycgprotein of the human
family of mucins, already used for the diagnostitl grognostic evaluation of
ovarian cancer is a well-known biomarker and iteeckon remains a promising
tool in the early diagnosis of this tumor. Develaihof new methods for the
detection of this biomarker could be an interesstayting point in the direction
of coupling these receptors to emerging analygtatforms with application to
clinical diagnostics.

With this aim in mind, the development by SELEX rafclease-resistant RNA
aptamers able to bind with high affinity the CAl&&tigen as purified protein is
here reported. The selection method involves Hisbi@marker conjugation on
Ni-NTA agarose magnetic beads. The binding kineticselected aptamers were
determined by Surface Plasmon Resonance (SPR)diegyn(Biacore X). To
achieve significant binding by SPR technique, aickdd protocol was suitably
developed. Two different CA125 immobilization ségies were evaluated, the
first one employing NTA chips achieving immobilizat via His tag tail, and the
second one employing CM5 dextran chips for covajotein immobilization.
Moreover, assay conditions were optimized in teofmsinding buffer. Calibration
and affinity constants for the selected aptamens ieally reported, leading to
possible future clinical applications of this nevethiod for the detection of the
Cancer Antigen 125 (CA125).
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DETERMINATION OF REY, Zr AND Hf IN HIGH ARSENIC CON TENT
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The sublimation process is associated with actigkeanism and takes place
through a very fast cooling of a gas released frnfumarolic vent. Sharp
temperature and compositional changes in the vmcgas phase, when it
encounters the atmosphere, cause the depositi@utbigenic solids (hereafter
defined sublimates) in fumaroles.

There is a lack of knowledge regarding the Zr, Rd &EY (lanthanides plus Y)
fate at the sublimate-volcanic gas interface, whichild provide information
about the transport of these elements in the vadogas phase. With the aim to
establish the mutual behaviour of Zr, Hf and REYimy the transport in volcanic
fluids, as part of our project in different volcarsystems, we have studied the
products of sublimation of the fumaroles at thef@ata of the Phlegrean Fields
(Naples, Italy). Sublimates were collected from itineer walls of silica tubes (1.5
m long) positioned within the fumarolic vent [1]ottever, high concentrations of
As (up to 82 g/kg) were measured in the sampldsated (essentially AS; and
minor amounts of other sulphides) and these higbhusuts made more difficult
the correct determination of Zr, Hf and REY. Toeah” these samples were used
selective and/or coprecipitation methods but withgmod recovery. Therefore, to
determine the REY, Zr and Hf amounts, the samplese wreated adapting, for
comparison purposes, two different classical treatin In the first, sample
aliquot was dissolved in concentrated Ntéd bring into solution only A&:s.
Subsequently, the filtered undissolved residue wigsolved in concentrated
HNOs. In the second treatment, sample aliquot was ddeatith HCI 8M to
dissolve all the sulphide present with the exceptibAsS;. Both of the resulting
solutions were analyzed by Q-ICP-MS. The method walglate in terms of
linearity, sensitivity, precision, and recovery ghihe accuracy was tested by the
standard addition procedure.

[1] Le Guern F. and Bernard A. (1982) J. Volcar@otherm. Res., 12, 133-146.
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The intensification of industrial technology incsed heavy metal contamination
in aquatic systems. Since inorganic pollutants oafre degraded, an efficient
removal system must be designed in order to dstdetivy metal-contaminated
wastewaters. Metal ion biosorption by microorgarssns an interesting
mechanism which can be exploited for this purpcoBee purple bacterium
Rhodobacter sphaeroides is known for its abilitytdierate under phototrophic
conditions high concentrations of several heavyaimens and to bioaccumulate
Ni?* and C8" ions [1].

In this work Attenuated Total Reflection Fouriemmsform Infrared (ATR-FTIR)
spectroscopy and X-Ray Photoelectron Spectrosc¥py) have been employed
for getting information about Kii binding onto R. sphaeroides cell surface. The
ability to bind nickel ions was evaluated bothrieef cells and in calcium alginate-
immobilized biomass. Before Niexposure the bacterial biomass was washed
thoroughly with KCI 0.1 M in order to fully satueatvith K™ ions the negatively
charged cell envelopes. XPS measurements revehsdireatment with Nf
resulted in full displacement of 'Kons from free R. sphaeroides cells, indicating
high affinity between nickel ions and surface fumeal groups. Moreover ATR-
FTIR measurements showed thatNireatment induce the shift of absorption
bands arising from symmetric and asymmetric stietcimodes of cell surface
carboxylate groups, in agreement with their involeat in metal complexation.
These data are of interest in order to identifyiropt conditions for the efficient
removal of Nf* by means of phototrophic bacterial biomass.

Acknowledgements: This work was partly funded kglidin MIUR through the
projectPON 254/Ric Cod. PONa3 00334.

[1] F. ltaliano, A. Buccolieri, L. Giotta, A. Agasino, L. Valli, F. Milano, M.
Trotta, International Biodeterioration & Biodegréda 63 (2009) 948-957
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Recently, the interest in antimicrobial food padkgghas increased considerably
because of the potential use of an active systenpridonging the shelf life of
stored food. Data in the literature indicate thaé wf bio-based coating could
represent an interesting strategy to allow bettersgrvation of fresh dairy
products [1]. Metallic nanoparticles are promisherause they show improved
antibacterial properties due to their large surfacea to volume ratio. Silver
nanoparticles have been receiving considerablentaite because of their
attractive physicochemical properties and strongcity against a wide range of
microorganisms [2]. They have also strong inhilyitand bactericidal effects [3],
so they are potential candidates for active packpagdn fact, silver nanopatrticle
coatings have shown to exert a marked inhibitorfecefon the growth of
microorganisms, and so they are used in many tigelynaterials. In this work,
active calcium-alginate coatings loaded with sHwanoparticles, have been
characterized by XPS and ATR-FTIR. These coatireetalready shown to be
effective in prolonging shelf-life of fiordilatteheese as recently reported [4]. An
appreciable silver amount has been detected orfilthesurface. Furthermore,
ATR-FTIR confirms the presence of silver nanopéticand their interactions
with alginate. SEM was also carried out in ordeintestigate the distribution and
morphology of silver nanopatrticles.

[1] P. Laurienzo, M. Malinconico, G. Mazzarella, Petitto, N. Piciocchi, R.

Stefanile, and M. G. Volpe, J. Dairy Sci., 91 (2p0817-1324.

[2] I. Sondi, and B. Salopek-Sondi, J. Colloid hfdee. Sci., 275 (2004), 177—-
182.

[3] F. C. Yang, K. H. Wu, M. J. Liu, W. P. Lin, ard. K. Hu., Mater. Chem.

Physics, 113 (2009) 474-479.

[4]A.L. Incoronato, A.Conte, G.G. Buonocore, M.AeNobile, J. Dairy Sci., 94

(2010) 1697-1704.
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Poly(dimethylsiloxane) (PDMS) is widely used in noftuidics due to its ease of
use and patterning in designing and fabricatingic#sv components by soft-
lithography, low cost, optical transparency, efastj tunable wettability and

permeability to gases as well as biocompatibiliyg].

Among appealing properties, PDMS exhibits low clehresistance as a major
disadvantage. In fact, it swell in presence of camrarganic polar solvents and
concentrated acid solutions. Such limited compl#titbibbetween PDMS and

solvents/solutions is critical because it can imeadevere practical limits in terms
of channel deformation/collapse and loss of acddeate while employing PDMS

channels with cancer and disease tracers [4,5hitnstudy, we investigate the
surface modifications of PDMS in presence of orgaswlvents and aqueous
solutions. In detail, X-ray Photoelectron spectopsc analyses illustrate the
surface chemistry of PDMS sample treated with @idrhethane (DCM), iodidric

acid (HI) and an aqueous solution of fluorodeoxggke (isotopically labelled

FDG). This solution is of very interest becausetsfeffective sensitive tumor

detection via positron-emission therapy (PET) imggi

Optical observations under visible and UV light ev@iso carried out in order to
evidence surface morphological changes inducetidyDMS solvent contact.

[1] J.C. McDonald and G.M. Whitesides, Acc. CherasR35 (2002) 491-499

[2] R.F.T. Stepto, S. J. Clarson, J.A. Semlyen, Newsey:, Prentice Hall; 1993.
p. 373-414

[3] G. M. Whitesides, E. Ostuni, S. Takayama, >andg and D.E. Ingber, Annu.
Rev. Biomed. Eng., 3 (2001), 335-373

[4] J.N. Lee, C. Park, G.M. Whitesides, Anal. Ch&®.(2003) 6544-6554

[5] G.M. Whitesides, Nature, 442 (2006) 368-373

296



P107

CONTAMINATION BY ORGANOTIN COMPOUNDS IN THE GULF OF
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2(ENEA/Technical Unit for Marine Environment and Sisable Development,
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Organotin contamination in the aquatic environméntof global concern;
tributyltins and triphenyltins are toxic to aquadlife and are used worldwide not
only as biocides in antifouling paints but alsopasserving agents for wood and
timber, and as agricultural fungicides.

Formulations containing tributyltin, (TBT) were timeost successful compounds
against biofouling and were extensively used on 76Ptthe world’s fleet.
Unfortunately, TBT exhibited detrimental impacts @ea life, causing for
example imposex, i.e. the development of male dbaratics in female
gastropods. [1]

Therefore, since the 1980s some European countriegduced restrictions on
using TBT-based paints and an ultimate global bgnIMO (International
Maritime Organization) for all vessels was enforae@008.

With this work we have tried, wherever possible, dbeck the status of
contamination by organotin compounds in the La ®p&zulf after the ban
enforced by IMO. The analysis have been carriedoouseawater, sediments and
mussels by analytical methods developed in ENE/Aratories. The results of
two sampling campaign (winter and summer) have bmmmpared with data
obtained in 1990 in the same sea area [2].

The results for the seawater have shown the presehn@BT in samples taken
close to La Spezia port (unit ng/L as (Sn)). Theadan marine sediments have
shown the same picture, where the presence of otigacompounds is higher in
the sampling points close to port (tens pg/Kg ag)(SConcerning the mussels
analysis, quite high concentrations of TBT (tengKggas (Sn)) have been found
in two sampling sites, which may be justified wilteir proximity to areas where
the sediments are more contaminated. Indeed, theamminated sediment may
continue to act as input sources of TBT to ovegyimater by desorption or
resuspension of sediment-bound TBT in areas wharé@ime traffic is high. The
comparison with 1990s campaign has shown a cledr strong decrease in
organotin concentration in the Gulf and that thespnce of contamination is not
due to recent input of TBT in seawater.

TBT is identified as priority hazardous substanoethe Water Framework
Directive and if we compare the TBT monitoring dat#ained in this work with
the maximum allowable concentration of 0.6 ng/LSas we can conclude that
this kind of contamination is still an environmdnssue.
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TBT will probably cause problems long after it Hasen banned, remaining a
matter of concern and requiring monitoring for yget@r come.

[1] K. Dafforn, J. Lewis, E. Johnston, Marine Paitun Bulletin 62 (2011) 453—
465.

[2] A.M. Caricchia, S. Chiavarini, C. Cremisini, Mantini, R. Morabito Science
of The Total Environment 121 (1992) 133-144.
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!Dipartimento di Scienze e Tecnologie BiologicheAedbientali (Di.S.Te.B.A.),
Universita del Salento, via Monteroni, 73100 Ledtay

“Dipartimento di Ingegneria dell'Informazione, Unisia di Pisa, Via G. Caruso
16, 56122, Pisa, Italy

3Dipartimento di Ingegneria dell'Innovazione, Unisiéd del Salento, Via
Monteroni, 73100, Lecce, Italy

Oil/water separation is a worldwide challenge tevent serious environmental
pollution. Development of sorbent materials withghi selectivity, sorption
capacity, easy collection and recyclability is rieegd for spilled oil recovery. In
this field, sorbent magnetic controllable materiats/e received broad attention
due to the possibility of easily being driven tollped area and recovered by
simple magnetic interaction [1]. However most oérth need a complex and
expensive synthesis and exhibit low reusabilityy loil uptake ability and low
mechanical properties [1,2].

We propose for the first time a 3D sponge madeonbys polydimethilsiloxane
(PDMS) embedding magnetic multi-walled carbon nabhes (MWNTS)
fabricated by polymerizing PDMS in the presenca bfrd template covered with
magnetic MWNTSs. The proposed fabrication technigusimple, low cost and
easy to be scaled up. The presence of MWNTs innpailymatrices, not only
provides magnetic properties to the sponges, batdiso a great impact in
improving their mechanical properties, thermal #itgband oil uptake ability.
The material can selectively collect oil from wateaching the equilibrium in less
than two minutes evidencing a high volume sorptapacity (between 3 and 5
cm’/cm®). The sponges exhibit excellent mechanical perfmre with respect to
other proposed oil-uptake systems maintaining ttiearacteristics after 50 cycles
at 90% strain. Their superhydrophobicity/superokeiopty, allowing two times
faster oil sorption with respect to other PDMS lolagerous materials, along with
high thermal and chemical stability, makes themyvattractive as high-
performance systems for plugging oil leakage.

[1] Z. Xue, Y. Cao, N. Liu, L. Feng, L. Jiang, Jakr. Chem. A 2014, 2, 2445.

[2] P. Calcagnile, D. Fragouli, I. S. Bayer, G.Ahyfantis, L. Martiradonna, P. D.
Cozzoli, R. Cingolani, A. Athanassiou, ACS Nano 208, 5413.
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Phytohormones are a family of plants secondary ooéitas, and their accurate
determination is fundamental to understand thectsffef abiotic and biotic stress
on plant growth and development.[1]

Here we propose the determination of three majantpmetabolites, indole-3-
acetic acid, benzoic acid and salicylic acid by gdsomatography mass
spectrometry (GC — MS). Before the analysis thdysemwere converted into the
respective ethyl-ester by single-step aqueous al&zation with triethyloxonium
tetrafluoroborate. Compared to common derivatiratiapproaches for GC
analysis, the proposed method has the advantdge based on a simple aqueous
chemistry.

Optimization of some effective parameters for teawhtization step — such as pH
of the reaction medium, amount of reagent, andvdgzriation/extraction time —
was established.

Phytohormones were simultaneously extracted ant/adeed from Nicotiana
tabacumand Actinidia deliciosasamples. The sample preparation involves only
centrifugation, agueous derivatization and liqugiHd extraction of the resulting
ethyl-esters with MTBE. Linearity, repeatabilitgcovery, limit of detection and
quantitation were evaluated for each analyte umudegstigation, along with the
matrix effects. The results were compared to thais@ined by analyzing the
derivatized extracts by liquid chromatography cedpo diode array/fluorescence
detector.

Acknowledgements - This work has been financiallpmorted by the European
Project Life+12 ENV/IT/336-AFTER-CU.

[1] Bai, Yu, Fuyou Du, and Huwei Liu, Analytical Meds, 1867-1873 (2010).
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A monitoring station for Total Gaseous Mercury (TEGMs been installed at Col
Margherita in the Dolomites in the Province of Bel. Its location on the
southern side of the Alps is unique, making it ideal site for the evaluation of
emissions from the Po Valley, one of the largegustrial areas in Europe.

The climate is cold with heavy snowfall in wintemaking it a potential pilot site
for the study of the mechanisms of cold-trappingvofatile and semi-volatile
inorganic pollutants such as mercury.

Preliminary results for air monitoring cover Noveenb2012 to present, wet
deposition fluxes of total mercury (THg) were detared from January 2014 to
January 2015. Event-based precipitation sample® wellected according to
mercury standard operative procedure (SOP) shaztgebn all partners in the
Global Mercury Observation System (GMOS) projecl. [Each sample was
analysed by cold vapor atomic fluorescence speatymCVAFS) following
European standard and EPA methods [2, 3]. The Hdga(THg) concentrations
and fluxes ranged from 1.4 - 44.1 ng/L for the es$ppe June and November
samples. The volume-weighted mean concentration \N\&nd the annual wet
deposition fluxes of THg were estimated as betwé@&wnng-L-1 and 4.4 pug-m-
2-yr* during the study period.

[1] GMOS Standard Operational Procedure. Methodttierdetermination of
total mercury in precipitation. (Rev 2014-02-10).

[2] UNI - EN 15853:2010 "Ambient air quality - Stard method for
determination of mercury deposition”. (ICS 13.040.2une 2010).

[3] US EPA, 2002. Method 1631: Mercury in Water ®@yidation, Purge and
Trap, and Cold Vapor Atomic Fluorescence Spectrom&evision E. Office of
Water, Washington, DC (EPA-821-R-02-19).
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In the last decades the use of nanotechnologypidlyaincreased in many sectors
including agriculture and food industries, mediciaad healthcare, energy,
material, electronic, construction and chemicaldustries and a considerable
number of products containing nanomaterials islalbbd on the market. Actually
the potential risks related to their productiorg asd disposal are not completely
known and some impacts are expected on the enveonrthroughout the
nanomaterial life cycle. In particular, nanomateriamight negatively interfere in
various water and wastewater treatment processds §hd suitable
characterization methods are needed to understemndkiehavior and fate in the
sewage treatment plants.

This work focuses on the detection of WC-Co nantigdas, a hard composite
metal produced by a top-down approach commonly tsedat cutting tools and
with a well-known toxicity [2], in sludge derivedoin a sewage treatment plant.
After characterization of the pristine WC-Co nambigles to assess their size,
size distribution, surface area and stability inexadifferent digestion methods
have been compared to quantify W and Co conceoitrdty ICP-MS in sludge
and soil/sludge mixture: two methods on hot platdau relatively mild digestion
conditions [3, 4] and a microwave assisted acieéstign employing hydrofluoric
acid. This latter method produced the best perfanes in terms of recovery (W=
113 % and Co= 95 % with respect to a known spikedcentration) and
repeatability (W= 7 % and Co= 10 % measured asdstandeviation of 8
replicates), although the presence of a black ngested matter at the end of the
mineralization, so it was applied to sludge samfeshe risk analysis of WC-Co
nanoparticles on the biological function of sewagatment plants.

[1] S.K. Brar, M. Verma, R.D. Tyagi, R.Y. SurampalVaste Management 30
(2010) 504-520

[2] H. Moche, D. Chevalier, H. Vezin, N. Claude, Eorge, F. Nesslany,
Mutation Research 779 (2015) 15-22

[3] D.G. Grubb, D.H. Moon, T. Reilly, M. ChrysochooD. Dermatas, Global
NEST 11(3) (2009) 267-282.

[4] M. Archer, R.l. McCrindle, E.R. Rohwer, Journaf Analythical Atomic
Spectrometry 18 (2003) 1493-1496
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Colonisation by fouling organisms is a problem &y structure placed in the
aquatic environment and can be controlled througth lzhemical biocides and
non-biocidal technologies. Up to now the majoritwessel hulls are protected by
antifouling (AF) paints containing biocides. Org#no biocides, especially
tributyltin (TBT) compounds, have historically beesed extensively as effective
antifouling agents, but due to the detrimental a@ffetowards various marine
organisms, the International Maritime Organizaf{tMO) banned worldwide the
use of TBT and similar compounds (IMO 2001) sin6é2

Consequently, paint manufactures have developedinenee formulations made
of a main active component and additional biocideiron was reported as the
most common biocides in coastal waters and seerbg &xtremely resistant to
degradation in seawater. The compound exerts itfoaling action by inhibiting
photosynthesis and impairing electron transporhiwitchloroplasts. Hence, it
seems to has potential toxic effects on severahtaguon-target species among
primary producers [1]. Therefore diuron need tonm@nitored in order to assess
the possible environmental damage related to trssir

Monitoring by passive sampling (PS) has provendalscientifically sound and
economic alternative to grab water sampling [2].d@8ices are usually based on
diffusion through a well-defined diffusion barrier on permeation through a
membrane. Several designs of passive samplers beue proposed, where the
main characteristic is the collecting medium uéitizin the system. The so-called
POCIS device comprises a solid receiving phase rmaht@gon-polar sorbent),
sandwiched between two microporous polyethersulphatiffusion-limiting
membranes. These passive samplers are used toeshyasbphilic compounds
with octanol/water partition coefficients legv<3 (polar organic pollutants, drug
residues, pesticides, etc...).

The aim of this study is to assess the performanh&OCIS passive sampling for
the analysis of diuron in seawater with a critiealuation of the analytical
method of detection and quantification.

For diuron extraction and analysis from POCIS, thoomatographic methods of
detection have been studied, GC-MS and HPLC/UV. Ohehe differences
between GC and HPLC methods is that in GC diur@na&ysed as its isocyanate,
i.e. the diuron degradation product formed duriog®C injection.

The results of the study were assessed to obtdmstathough efficient and
sensitive method of determination able to complithwhe Environmental Quality
Standards (EQS) established for diuron in the Wiatamework Directive.
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[1] G. Di Landa, L. Parrella, S. Avagliano, G. Ansdli, E. Maiello, C. Cremisini,
Water Air SoilPollut (2009) 305-321.

[2] M. Bueno, M. Hernando, A. Aglera, A. Fernanddba, Talanta (2009)
1518-1527.
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Five snow pits and five firn cores were sampledirduthe 2003/04 Italian
Antarctic Campaign at Talos Dome (East Antarctiea)d analysed in order to
study the spatial and temporal variability of chemhimarkers and annual snow
accumulation rate at this site.

All the samples were analyzed by two conductivilpiressed lon
Chromatographs, for anion’(fMS, CI, NOs, SQ%) and cation (N§ NH,", K",
Mg**, C&") determination.

Thanks to the marked seasonal pattern of sele@eineters, it was possible to
accomplish an accurate dating of the firn coressamv pits.

In order to achieve an overview of the average ata&ncomposition and load of
particular ion species in snow layers at Talos Daandon balance was calculated
from average value of each component in each gtagtnic record. All the snow
pits showed an evident and quite reproducible eadaracter, with primary (Na
CI', partially SQ%) and secondary (S©, MSA) marine sources, together with
nitrate/nitric acid as the major contributors te themical composition. The total
ionic load is larger during the summer period, &l the free acidity, exhibiting
values between the 35% and 65%, against 16%-45&\@asin winter.

The different snow pits and cores showed a smaithlvéity of the median values
of sea salt components (N&I and Md") and also C&, K*, F, NO; and SG*.
As concerning MS it showed higher values in snow pits than in tores, very
likely due to diffusion processes leading it to radvom the inner to the external
part of ice cores.

As concerning the study of the accumulation rateabdity at Talos Dome,
average values were found in the range 70.3-85.4xmen(water equivalent) yr
and small differences from one point to anothey.(@0 and 74 mm w.e. yrin
the N-NE part against 92 and 81 mm w.€" iyt the S-SW part) of the site were
found and interpreted in terms of wind-driven rédhsition processes and
accumulation areas, as also found in previous esudi

The comparison of the different sampling pointghis site confirmed the larger
importance of the temporal variability rather thiha spatial variability in terms of
average composition and concentration of the chamnmarkers, supporting the
reliability of Talos Dome site for paleo-environnti@nand paleo-climatic studies.
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Antarctica is the most pristine and remote regiothe world, far from pollution
sources and with negligible anthropic inputs. Aetgzarticles and atmospheric
gases can be trapped in the snow layers by atmoes@tavenging processes, So
the interpretation of chemical stratigraphies @& eores drilled in such remote
regions allows to obtain an excellent data sep&deoclimatic and environmental
information.

Year-round snow samplings were carried on for sdvansecutive years at the
inner French - ltalian station Concordia in Dom&75°06’ S, 123°23' E), on a
3300 m a.s.l. plateau, in parallel with aerosol sneaments. The aim of this
sampling programme was to obtain information onrtten natural sources, the
transformation processes and the prevailing longeatransport patterns of the
atmospheric particulate matter and to understandt vdepositional and post-
depositional processes can affect some chemicdtersapnce they are deposed
from atmosphere on the snow. Dome C is the saraensiere EPICA (European
Project for Ice Coring in Antarctica) ice core (piding about 800.000 years of
paleo data) was drilled in 2004.

Sea salt Sodium (ssNa a snow-preserved analyte, is used as sea spagkem
and its inter-annual trend, together with the stafigulfur compounds S® and
MSA (Metansulfonic Acid), can be related to the agpheric circulation modes
affecting the oceanic areas around Antarctica; §$Nace cores is a common
proxy for sea ice extention.

Sulfate, Nitrate and Chloride are the main ionicnponents in Dome C snow.
They show different seasonal trends: while Sultatd Nitrate are characterized
by summer maxima (especially Nitrate, with veryrphsummer peaks), Chloride
follows Sodium seasonal trend, with winter maximwoncentration values.
Despite common trends for Sodium and Chloride r thtichiometric ratio is not
1:1 as in NaCl, but there’s a Chloride depletioe tluthe general acidity of Dome
C snow. This fact brings to a loss of volatile acisuch as HCI, from snow layers.
Calcium (C&") is a typical crustal marker that provides thekigaound level of
continental contribution (mainly from South Amedicdrom erosion and long
range transport processes, to the Antarctic Plateau
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The Arctic is one of the most sensitive region dltbe climate changes: every
variation in the mean temperatures is amplifiedhi& Arctic, triggering positive

feedback mechanisms. The aerosol is one of the mmsirtant forcing factors

affecting the climate but its contribution on tlagliative balance of the planet is
still affected by a large uncertainty. The finalhbeiour of the particles in the
interaction with the solar radiation and their tencly to form clouds, depends on
their composition and dimension. In order to bettederstand the role of the
aerosol in the polar regions and the weight ofah#hropic sources, the particles
size distribution was investigated during springd aummer (from March to

September) since 2010. The sampling site was Nyullé in the Svalbard

Islands, Norway, and the measurements were cawtiely two particle counters:

(1) TSI SMPS, 54 channels, to detect nanometritigkes between 10 and

487nm; (2) TSI APS, 52 channels in the range 0.gA20both with a 10-minute

resolution. Aerosol samples were simultaneouslyectdd, in order to have a
daily chemical profile of the particles, usefultime identification of the aerosol

sources. In the micrometric fraction, collectedARS, we saw a low number of
particles, which is mainly included in the rang@-@.1um. The fine fraction

distribution showed a large number of particleshe accumulation mode (0.1-
0.3um) in spring. Whereas in the late spring amihduthe summer, we observed
many nucleation events between 0.02 and 0.05umch@mical analysis on the
particulate, showing that the aerosol is mainly posed by sulphate in spring,
could explain the presence of a great quantityasfigles around 0.2um, sign of
long range sources contribution. In the five yeafrsampling the characteristic
pattern of the Arctic site with the rapid shift fnoan accumulation mode
dominated aerosol to an Aitken mode dominate 8istion in late spring-summer
is observed. Such a pattern is explained as fumcticchemical composition and
transport pattern changes and it seems causedcbyhbination of several effect:

change in atmospheric transport processes, enhametd deposition, and

increased solar radiation, all of which favour hg®eeous new particle

formation in the atmosphere.
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Heavy fuel oil treatment processes (including costion, ship traffic, refinery
etc.) generate, in addition to large amount of gastals (e.g. V, Ni) and
polycyclic aromatic hydrocarbons which have a vkelbwn hazardous effects to
health. In particular, maritime transport is cuthgmgaining relative weight with
respect to air and road and the study of the dmutidn to this source to the
atmospheric particulate is a new challenge for #imospheric scientific
community. In the Mediterranean region the simudtars presence of elevated
anthropic and natural emissions make this regian afrthe most polluted in the
world. This multiplicity of sources (some of themaving the same markers of
ship aerosol) makes hard the quantification of sl@psol in such environment.
Here we present the experimental identificationaefosols emitted from ships
travelling along the main Mediterranean shippingteo PM10 aerosol samples
were collected during summer 2013 within the framdwof the Chemistry and
Aerosol Mediterranean Experiment (ChArMEXx) at twies located North (Capo
Granitola, 36.6°N, 12.6°E) and South (Lampedusantsl 35.5°N, 12.6°E),
respectively, of the main ship route in the Sidihannel. The PM10 samples
were collected whit 12 hour time resolution at bettes. After weighting, the
aerosol samples were analysed for ions, metalsaledted lanthanoid elements.
Due to the low concentration of lanthanoids in ¢éhesmples, an improved
method by Inductively Coupled Plasma Atomic Emissgpectrometer (ICPAES,
Varian 720-ES) equipped with an ultrasonic nebuligg5000 AT+, Cetac
Technologies Inc.) was set up.

The evolution of V and Ni concentrations (typicabnkers of heavy fuel oil
related source) was related to meteorological ¢mmdi, backward trajectories,
wind intensity and direction. Refinery emissiong aharacterized by elevated
La/Ce and La/V ratios, due to the use of La in tlhed catalytic converter
systems. The combination of lanthanoids and airsntegjectories allowed to
unambiguously identifying the ship source in thel$ichannel.
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STUDY OF ATMOSPHERIC AEROSOL IN THE PROXIMITY OF A
WASTE INCINERATOR PLANT IN TUSCANY
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Becaglt, D. Frosint, R. Traversj, R. Udistt
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50019 Sesto F.no (FI)

“Department of Physics and Astronomy, UniversitfFlfrence, via G. Sansone, 1
— 50019 Sesto F.no (FI)
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Montale is a small town in Tuscany characterizedhighh PM10 levels. There are
many concerns in the population and in the pressitathe causes of the high
levels of pollution in this area, also due to thhesence of a waste incinerator
plant close to the town. For these reasons, théoRalgGovernment (PATOS2.2
project) promoted an extensive field campaign e @aerosol characterization, to
give to policymakers the knowledge and the toolsdaeduction of the main
anthropogenic emissions. In the frame of this mtpjparticulate matter has been
collected with both daily and hourly time resolutiowhile daily sampling
allowed the study of PM for a long period (seasonhhnges in aerosol
composition), hourly sampling helped in disentamgllithe contributions from
different aerosol sources due to the capability tigicking rapid changes
(atmospheric transport and dilution processes).lyDBM10 samples were
collected for 1 year by the FAI Hydra Dual sam@enultaneously on Quartz and
Teflon filters, and analyzed by different technigue order to obtain a complete
chemical speciation (elements by PIXE and ICP-M$®nsi by lon
Chromatography, elemental and organic carbon bhearto-optical instrument).
Hourly fine (< 2.5um) and coarse (2.5-1m) PM samples were collected for
shorter periods (both in winter and in summer)hey $treaker sampler and hourly
elemental concentrations were obtained by PIXEyaigl The concentrations of
PM10 were lower in spring (10-2Qg/m°®), with peaks in correspondence of
episodes of Saharan dust transport. PM10 concemtnag¢aks in winter are due to
the typical weather conditions: higher atmosphstability, a reduced height of
the boundary layer and a poor dispersion of théutaoits themselves. Positive
Matrix Factorization identified 10 sources for PMElomass burning was the
source that gave the most important contributionthte PM10 mass (31%).
Incinerator source (estimated as about 5%), mastigposed by EC, OC, NO
and traced by specific elements (Cl, Pb, Cd, Zrgs wresent during all the
campaign.

F. Lucarelli, G. Calzolai, M. Chiari, M. Giannom, Mochi, S. Nava, L. Carraresi
NIMB 318 (2014) 55-59.
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HIGH RESOLUTION FAST ION CHROMATOGRAPHY: RECOVERING
PALEO-RECORDS FROM ANTARCTIC ICE-CORES.

M. Severi, S. Becagli, L. Caiazzo, D. Frosini, F. Giardi,TRaversiand R. Udisti.
Dipartimento di Chimica “U. Schiff”, Universita dégtudi di Firenze, Via della
Lastruccia, 3, | -50019 Sesto F.no (Firenze).

In the last years the increasing interest on théerstanding of global climatic
changes and on natural processes related to clyredteed the development and
improvement of new analytical systems dedicated neasurements on
environmental samples. Particular attention wad paithe chemical analysis of
ice samples from deep cores drilled in polar regiomdeed, snow layers
deposited year after year on the Antarctic and GBagel plateau areas trap and
preserve several markers able to provide informaBbout past atmospheric
composition and climatic variations.

The determination of trace chemical species isedulisool in paleoclimatology
and the techniques for the analysis of ice coree l@axolved during the last few
years from laborious measurements on discrete ssnglcontinuous techniques
allowing higher temporal resolution, higher sengyi and, above all, higher
throughput.

A previous FIC method used for chloride, nitrate anlphate measurement along
the Dome C core has been improved to allow higholuésn sulphate
determination in the EPICA Dronning Maud Land (EDMdeep core. The
improved FIC method has been able to yield a 1.0egulution sulfate profile for
the EDML core. Two IC systems are arranged in perahd the sample coming
from a melting device is loaded in turn into twae{moncentration columns by a
third external valve switching every 15 secondsilévilme sample is loaded in the
first IC valve (load position), the second one nsthe inject position and the
sample is injected and then separated in the gu@win. The three valves
switch simultaneously. The total time for a singlaalysis is just 30 seconds and
the resulting sampling resolution is 1.0 cm witkygical melting rate of 4.0 cm
min’. The measured standard deviation for sulfate ietathan 5.0 % and the
detection limit is 4.0 pug/l. The high resolutionofile obtained by joining data
from the two ICs proved to be able to show the @ealstrend of the biogenic
sulphate as well as to detail volcanic horizons.eYéhs the identification of
volcanic events revealed to be successful even thélprevious method, whose
resolution was lower, the chance of detecting seaspattern of sulphate has
been possible only using this high-resolution méthiche data obtained with this
novel FIC method will allow a dating of the EDML reovia annual layers
counting for the last 6700 years.
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DETERMINATION OF ALKYLPHENOLS IN RIVER WATER USING AN
ETCHED STAINLESS STEEL WIRE - IONIC LIQUID - SOLID PHASE
MICROEXTRACTION TECHNIQUE.

M. Quintd", D. Centonzk C. Palerm D. Nardielld, G. SpadacciroD. Li?
'SAFE Department - Department of Science of Agricelf Food and
Environment, University of Foggia, via Napoli 2571100 Foggia, Italy

’Key Laboratory of Natural Resource of the Chand¥auntain and Functional
Molecular (Yanbian University), Ministry of Educati, Park Road 977, Yanji
City, Jilin Province, China

Alkylphenols (APs) are ubiquitous environmental @crihe-disrupting chemicals
(EDCs) arising from the degradation of alkylphepolyethoxylates (APNEOS) in
water systems. Emerging research suggests thatafgsvidely distributed in
various environmental matrices, and an increasext@avess of their presence has
led to an intensified interest in the trace anayskthese compounds [1]. In this
study, an etched stainless steel wire - ionic dquiL) - solid phase
microextraction (SPME) device was developed for divect extraction of four
APs from water samples, namely 4-n-pentylphendiRR), 4-n-hexylphenol (4-
NHP), p-tert-octylphenol (P-TOP) and nonylphenoPJNThe experimental data
demonstrated that the etched stainless steel vasansuitable substrate for IL-
SPME, maintaining its high mechanical strength aatl,the same time, a
significant adsorption power toward ILs. The cogtwas prepared by direct
deposition of the ILs onto the surface of the etick&ainless steel wire, which
exhibited a porous structure and a high surface. akenong the others ILs, 1-
butyl-3-methylimidazolium hexafluorophosphate {lM][PF¢]) exhibited
maximum efficiency under the following experimentahditions: extraction time
of 30 min, pH 2, sample temperature of 40 °C, amdirgy. The IL coating
exhibited an enrichment factor (EF) for the foursARefined as the ratio between
the concentration of the target compounds afterlsidre the extraction, in the
range 1382 — 4779. The detection limits (LOD, S/B)xanged from 0.01 to 0.04
ng mL™, and the RSD values for purified water spiked whfPs ranged from 4.0
to 11.8% (n = 3). The calibration curves were Imeathe range 0.5 - 200 ng
mL™* (R? > 0.95). The optimized method was successfullyieggor the analysis
of real water samples.

[1] S. Meier, H.C. Morton, E. Andersson, A.J. Geff&.L. Taranger, M. Larsen,

M. Petersen, R. Djurhuus, J. Klungsayr, A. Svar@aglat. Toxicol. 105 (2011),
136-150.
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INFLUENCE OF ILLUMINATION ON LIPID COMPOSITION OF T HE
SOFT CORAL Sinularia flexibilis

C. Truzzi, S. lluminatf, A. Annibaldt, G. Scarporti I. De crutd, M.
Antonucct, M. Santellarfi, V. de Vitg, 1. Olivotto"

'Department of Life and Environmental Sciences, ©rsita Politecnica delle
Marche, via Brecce Bianche 60131 Ancona, Italy

%La Casetta in Canada, Settimo Torinese, TO, ltaly

The soft tissue of corals is rich in lipids. Thentamt of total lipids in corals varies
with different environmental factors, in particulaith light intensity and quality
[1]. In this work we studied the influence of diféat sources of illumination on
fatty acids (FAs) composition of total lipids ofetlsoft coral specieSinularia
flexibilis (class Otocorallia, order Alcyonaria). Several gread grey soft corals
of this species were purchased from “La Casett@anada”, Settimo Torinese
(TO), Italy. After transport from Singapore, speeim were exposed to HQI and
LED lights. Coral fragments were collected at tinGesl, 2, 7 and 30 days post
arrival. Samples were homogenised and lyophilizeil agonstant weight. Lipids
were extracted by petroleum ether:acetone (2.1, wging microwave extraction
[2]. Methyl esters of fatty acids (FAMESs) were dhtd from total lipids extract
adding 1% of sodium methylate/methanol [3]. GC/Mtalgses were performed
using a temperature-programmed mode on an Agil@ad6&yas chromatograph
equipped with an Agilent-5973N quadrupole masscsigke detector, column CC-
wax-MS (30 m, 0.25 mm, 0.25m). Preliminary data show that FA profiles of the
species investigated were similar to those of otbpresentatives of the genus
Sinularia[4]. The main FAs present in all the specimensewi:0, 18:0, 20:4n6,
20:5n3, 16:2n7 and 18:2n9. On the average, satljrab®nounsaturated and
polyunsaturated FAs contributed ~54%, ~6% and ~4tf%otal coral FAs,
respectively. Important changes in FAs compositiare observed in particular
in the green specimen under HQI light starting frday 2 post arrival, with a
significant increase of 14:0, 16:0, 22:0, 16:1n8;1h9, 18:2n6, 18:3n6, 20:3n6
and 22:6n3 and a significant reduction in 18:02068; 20:4n6.

[1] CJ Crossland, DJ Barnes, MA Borowitzkar. Biol, , 60 (1980) 81-90

[2] MJ Ramalhosa, P Paiga, S. Morais. R Rui AN&sDeleure-Matos, MB Prior
Pinto Oliveira,Food Chemistryi31 (2012) 328-336

[3] JP Carreau and JP Dubadqgpf Chromatographg51 (1979), 384-390

[4] AB Imbs, NA Latyshew, TN Dautova, YY Latypov.aine Ecology Progress
Series 409 (2010) 65-75
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GLOBAL WARMING: INFLUENCE OF TEMPERATURE ON LIPID
COMPOSITION OF ANTARCTIC FISH Trematomus Bernacchii

C. Truzzi, S. llluminati, A. Annibaldi, M. AntonugdG. Scarponi
Department of Life and Environmental Sciences, ©rsita Politecnica delle
Marche, via Brecce Bianche 60131 Ancona, Italy

Raising temperatures (which on the basis of mathieatacological models will
be in the range of 1-6.4 °C over the next 50-10frg)ehave a negative influence
on the physiological and biogeochemical process@sganisms, not least on the
lipid composition of tissues and the cellular meamar fluidity in phytoplankton,
zooplankton and fish [1].

In this work, we studied the effect of warming dme tlipid composition of
Trematomus Bernacchia nototheoid Antarctic fish. Sixty specimens €siz30-
4009 fresh weight, 22-30cm length) were caught enrd Nova Bay, Ross Sea,
and, after a period of acclimatization, were puR@®-L glass aquaria at different
temperatures of 0 °C, 1 °C and 2 °C. After 1, 5 dddlays fishes were killed and
the following organs were collected and frozen2& *C: muscle, intestine, gills,
liver and heart. The treatment of samples proviflad homogenization and
lyophilisation until constant weight. Lipids werextected by petroleum
ether:acetone (2:1, v/v) using microwave extracfidh Methyl esters of fatty
acids (FAMEs) were obtained from total lipids extradding 1% of sodium
methylate/methanol [3]. GC/MS analyses were peréatmsing a temperature-
programmed mode on an Agilent-6890 gas chromatbgequipped with an
Agilent-5973N quadrupole mass selective detectolynon CC-wax-MS (30 m,
0.25 mm, 0.25um). Preliminary data on FA composition of musclewsbd an FA
profile similar to that found in other organismstbé same specie [4]. The main
FAs found were 14:00, 16:0, 16:1n7, 18:1n9, 18:D®71n9, 20:5n3 and 22:6n3.
On the average, saturated, monounsaturated andrsalprated FAs contributed
~20%, ~50% and ~30% of total FAs, respectively.nficant changes in FAs
composition were observed in particular for an eipan of 10 days at 2 °C,
with an increase of 16:0, 18:1n9, 18:3n6, and aistgint reduction of 22:1n9.

[1] G Kattner, W Hagen, RF Lee, R Campbell, D Detil& Falk-Petersen, M
Graeve, B W Hansen et &an J Fish Aquat Sc64 (2007)1628-1639

[2] MJ Ramalhosa, P Paiga, S. Morais. R Rui AN&sDeleure-Matos, MB Prior
Pinto Oliveira,Food Chemistryi31 (2012) 328-336

[3] JP Carreau and JP Dubadqgpf Chromatographg51 (1979), 384-390

[4] C.F. Phleger, P.D. Nichols, E. Erb, R. Williagn®olar Biology 22 (1999),
241-247
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DEEP CHEMICAL CHARACTERIZATION OF URBAN PARTICULATE
MATTER

P. Avind, M. Manigrasst G. Capanne$iA. Rosad3 M.V. Russd
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This communication shows a complete chemical charaation of the
particulate matter in the range 10 nm to 10 pum.sTask is important for
understanding the effects of new technological @sees on the evaluation of the
air quality; simultaneously, it is not trivial cadering the relative analytical
implications

We will show how the main fraction of the aeroseki@age size distributions
during different events in Rome both in winter asdmmer periods, is
characterized by significant levels of PM2.5, esgcin summertime, when the
atmospheric stability conditions are numericallyrenthan those in other period
causing a pollutant accumulation: almost 75% &lItBM10 fraction is PM2.5.

A patrticular attention has been devoted to invaestighe contribution of Ultrafine
Particles (UFPs) on aerosol number concentratiorttagir dynamic of formation:
the trends of UFPs vs. NOx and of UFPs vs. totaHBAow the primary origin of
this pollutant and the narrow relationship betweembustion processes and their
presence in urban atmosphere. Particle formatiothénnucleation mode was
favored in periods with high radical oxidative &ty

About the chemical characterization we determirietbat 30 elements in PM10,
PM2.5 and PM1; after, we analyzed 4 different a@resze distribution below
100 nm for investigating the element distributiarparticles extremely dangerous
for the human health.

An important issue of this communication regards tbhmparison of these data
with previous measurements performed by the authbrs particular, the
concentration level comparisons of OC/EC and PM@ver the last two decades)
and, mainly, of PM10 (over the 4 last decades) malshown.

All the samples were collected in downtown Rome; tH-Ps were investigated
by SMPS and FMPS analyzers (TSI, Shoreview, MN, UBRereas the elements
were determined by mean of Instrumental Nucleaivatibn Analysis (INAA).
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DEGRADATION STUDIES OF HERBICIDES USED IN RICE
CULTIVATION
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Rice, like other important cereals, requires a tgramount of chemicals,
represented especially by fertilizers and pestid®dlowadays, pesticides
formulations are designed to offer a higher selégtiand a lower persistence in
the environment than the formulations used in thst.pBut, unlikely, a lower
persistence in the environment does not necessanifgspond to a lower toxicity.
In fact, it has been demonstrated that many chdsnictien undergo natural
degradation reactions in the environment that neayl Ito the formation of new
species potentially more toxic and stable tharptieeursors [1-3].

In the present study, Imazamox, Oxadiazon and Rydim that are the most
important herbicides used in rice cultivation oflyt were undergone to
degradation studies simulating natural environnmerganditions. Aqueous
solutions of the species both in mix and alone wexposed to sun light
irradiation in a solarbox. Also hydrolysis processeere studied preserving the
solutions at dark. At prefixed times, the solutiovere analyzed by using a micro
liquid chromatography system interfaced to a quaolettime of flight (QTOF)
high resolution mass spectrometer. LC-MS analybih® samples undergone to
sunlight irradiation showed a decreased intensityhe herbicide signals, more
evident than in the case of the hydrolysis proses3éne kinetics of the
degradation were evaluated and the degradationupt®dvere also investigated
by LC-MS/MS analysis.

This research has been supported by Fondazionpl@agrant n. 2014-1260.

[1] M. Bottaro, P. Frascarolo, F. Gosetti, E. Mazzy V. Gianotti, S. Polati, E.
Pollici, L. Piacentini, G. Pavese, M.C. GennarcArd Soc Mass Spectrom 19
(2008) 1221-1229.

[2] F. Gosetti, M. Bottaro, V. Gianotti, E. Mazzugd. Frascarolo, D. Zampieri,
C. Oliveri, A. Viarengo, M.C. Gennaro, Environ Ralb8 (2010) 592-598.

[3] F. Gosetti U. Chiuminatto, E. Mazzucco, R. Masnni, B. Bolfi, E.
Marengo, Environ Sci Pollut Res, in press.
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QUANTIFICATION AND SPECIATION OF COPPER IN PLANT
TISSUES BY SIZE-EXCLUSION CHROMATOGRAPHY COUPLED
WITH ICP-MS DETECTION

B. Campanella?, M. Onot, A. D'Ulivo?, S. Tegl?, P. Bogart, M. Cerbonescfj
E. Bramanti

'C.N.R., Institute of Chemistry of Organometallicrfmounds, UOS of Pisa, Via
Moruzzi, 1, 56124 Pisa, Italy

University of Pisa, Department of Chemistry and ulstdial Chemistry, Via
Moruzzi 3, 56124 Pisa, Italy

3University of Florence, Dipartimento di Scienzeledroduzioni Agroalimentari
e del’Ambiente (DiSPAA), Laboratorio di Patologifegetale Molecolare, Via
della Lastruccia 10, 50019 Sesto Fiorentino, Italy

Copper is an essential plant micronutrient involvednumerous biochemical
functions. However, above optimal concentrationpper can act as a toxin,
causing nutrient loss and oxidative stress [1]. Te¢ermination of the total

concentration of heavy metal is the routine mettmanonitor the exposure of
plants to metal pollution, but there is increasawdence that the identification,
characterization and determination of the metalcigge i.e. the speciation,
represents a more suitable approach to investigetals ecotoxicity [2]. The

AFTER-Cu LIFE+ project aims at demonstrating thgatere impact on plants of
the use of copper compounds in conventional andnacgagriculture. In order to
study the effect of the use of copper compoundspearéormed the quantitation
and speciation of copper in Nicotiana tabacum pgldint vitro cultivation, and in

Actinidia deliciosa and Olea europaea leaves {(@tion in field), treated with

copper solutions at various concentrations. F $hudy a) we determined the
total content of copper and other elements aftecromiave digestion of the
samples followed by flow injection — inductively waed plasma mass
spectrometry (FI-ICP-MS) analysis; b) we developdd/phenated method for the
quantitation and speciation of copper in plant dasydy coupling of size-

exclusion chromatography (SEC) with ICP-MS. In tlagter approach it is

possible to investigate the complexes of coppeh widmpounds biosynthesized
by the plants exposed to metal stress (e.g. phgtaths, metal binding

proteins...etc.).

Acnowledgements - This work has been financiallppguted by the European
Project Life+12 ENV/IT/336-AFTER-CU.

[1] De Vos, CH Ric, et al., Plant Physiology 9838558 (1992).

[2] Prasad, Majeti Narasimha Vara, Heavy metal sstren plants: from
biomolecules to ecosystems. Springer Science &iggsi Media (2004).
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RAPID CLEAN-UP STRATEGY BASED ON MOLECULARLY
IMPRINTED POLYMERS FOR THE DETERMINATION OF 3-
INDOLEACETIC ACID IN PLANT EXTRACTS
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Indole-3-acetic acid (3-1AA) is a natural auxin th@ays a major role in plants
growth and its determination is required for untierding plants metabolic
pathways. The quantitation of 3-IAA in plant extisacs very challenging due to
extreme complexity of the matrix and to the low cemntration levels of this
analyte. [1]

In this talk a novel clean-up strategy for purifioa and preconcentration of 3-
IAA from plant extracts is presented. The proposedthod makes use of
molecularly imprinted polymers (MIPs) for the samgireparation stage. A 4-
vinylpyridine-based imprinted polymer was prepawnsthg 3-1AA as template and
trimethylolpropane trimethacrylate as cross-linker.

MIPs were able to bind selectively the 3-IAA wheraather molecules with a
similar structure, such as tryptophan or indolesmoade, were not retained by the
polymers.

Plant tissues were extracted with 80% methanol,thad the MIPs beads were
suspended in such extract. The liquid phase wasamdied and 3-IAA was
recovered from the MIPs with methanol washings andlyzed by HPLC with
fluorescence detection. The applicability of thetmd was demonstrated in terms
of linearity, repeatability, recovery, limit of dmition and quantitation and
evaluation of matrix effect.

The MIP-based approach was compared with the iwadit solid-phase
extraction. The two approaches were comparablermg of recovery, but MIPs
provided for a superior sample clean-up.

Acknowledgements - This work has been financiallpported by the European
Project Life+12 ENV/IT/336-AFTER-CU.

[1] “Plant Hormones: Biosynthesis, Signal Transautt Action!” P. J. Davies
(Ed.), Kluwer Academic Publishers, Dordrecht, Bostoondon, pp. 1-15 (2004)
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ULTRA HIGH PERFORMANCE LIQUID CHROMATOGRAPHY-
TANDEM MASS SPECTROMETRY ANALYSIS OF DIFFERENT
CLASSES OF ENDOCRINE DISRUPTORS IN SEDIMENTS
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Lagana

Dipartimento di Chimica, Universita degli Studi Bbma La Sapienza, Piazzale
Aldo Moro, 5 - 00185 Roma

Endocrine disruptors (EDs) are a structurally ddeegroup of compounds that
may adversely affect human health, wildlife andhdises by interaction with the
endocrine system. Some ED compounds, with diffesemictures and properties,
are found in a high variety of products commonlgdig the daily life (personal
care products, pharmaceuticals and in differentusidbal formulations).
Consequently, they can be easily found in sediméms are at strait contact with
the aquatic environment [1]. Many authors have $eduthe attention on EDC
compounds, especially on compounds differing inrthature and origin like:
estrogens, perfluorinated compounds, the class\ofiltérs, organophosphorous
flame retardants and alkylphenols. However, théectige and sensitive
determination of all of these pollutants is notyed$e complex matrices and the
presence of potentially interfering compounds reggiiefficient extraction and
clean-up procedures especially for matrices, sushsediments and sludge
matrices, having high content of interfering substs. Therefore the aim of this
work is to develop a sensitive and simple method tlle simultaneous
determination of 34 different EDCs in sediment (&gtrogens, natural and
synthetic, in free and conjugated form, 12 perfiloated compounds (PFCs), 2
alkylphenolic compounds, 1 antimicrobials, 2 orgammsphorous flame
retardants, 2 UV filters and bisphenol A (BPA)), rfpemance liquid
chromatography coupled to tandem mass spectromeftii electrospray
ionization source (ESI) working in both positivedanegative mode. Due to the
matrix complexity and the high amount of contamisaa solid phase extraction
method using graphitized carbon black will be ojated for an effective clean-up
step. The method was validated in terms of lingariécovery, matrix effect,
precision, limit of detection and limit of quang#tion for all considered EDCs,
and applied to the analysis of sediments from hfie lakes and rivers of Lazio
Region.

[1] N. Jonkers, A. Sousa, S. Galante-OliveiraB@rroso, H.-P. Kohler, W. Giger
Environ. Sci. Pollut. Res. 17 (2010) 834-843.
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IRON DISTRIBUTION IN LICHENS WITH DIFFERENT LEVELS OF
MELANIZATION: A STUDY BY MEANS OF MICRO-XRF AND ICP -AES
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The external surfaces of parmelioid lichens, andiqaarly the underside in
contact with the substratum, are frequently dagmanted for the deposition of
melanin-like molecules formed by the polymerizatadrphenolic units.

Basing on their chemical composition, it was assiiat these pigments can
carry out antimicrobial, antioxidant and photo-euiive functions (Butler & Day,
1998). It is also known that melanins can bind semeenents, such as Cu and Fe
(Senesi et al.,, 1987). The aims of this study gréo evaluate the differences
among the micronutrients content of 10 lichen sgecicharacterized by a
different degree of melanisation in theortices ii) to compare a non-destructive
analytical technique (micro-X Ray Fluorescence spscopy) with a destructive
one (ICP-AES).

Our first hypothesis was tested analyzing the austef Ca, Fe, K, Mn, S and Zn
in 3 groups (A-C) of 3 lobes of each species. Tdrecentrations of the elements
were determined using a micro-Xray spectrometeroider to obtain semi-
guantitative data. For each species, the measutemesre conducted on the
uppercortex (A), on the lowercortex (B) and only for 6 species on tiheedullg
after removing the lowerortex (C). The content of the elements was later
measured by means of ICP-AES, after digestion MOk H,O,and HF.
Furthermore, in order to evaluate the melanin gunie the samples and to
compare the results with that of micro-XRF and 8PS, a spectroscopic
infrared analysis (FTIR-ATR) will be performed ompartion of the same lobes.
The partial outcomes of both micro-XRF and ICP-A&®w a greater content of
Fe in group B rather than in groups A and C. Sufferédnce was less evident for
Mn and Zn. This could be due to (i) the influendeother factors such as some
species-specific lichen substances, (i) an actiranslocation through the
mycobiont hyphae towards the most active portiohthe thallus, e.g. the lobe
tips, and (iii) the low content of Mn and Zn in tparticulate matter eventually
entrapped in the lowaortex
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BIOACCUMULATION OF TRACE METALS IN PLANTS GROWING
NEARBY A DECOMMISIONED Zn-Pb MINE (SALAFOSSA,
NORTHEASTERN ITALIAN ALPS)

E. Pavori, E. Petranich M. Croserd G. Adamf, E. Baracchirfi M. Rusalef
D. Lenaz, A. Emilit, P. Higuera} S. Covellt

!Dipartimento di Matematica e Geoscienze, Univemitérieste, Via E. Weiss 2,
34128 Trieste

“Dipartimento di Scienze Chimiche e Farmaceutich@yétsita di Trieste, Via L.
Giorgieri 1 — 34127 Trieste

%GeA- Istituto de Geologia Aplicada, Universidad @astilla-La Mancha, PI.
Manuel Meca 1, 13400 Almadén (C. Real) Spain

The Salafossa mineral body (Eastern Dolomites) avasof the largest lead/zinc-
containing mineral deposits in Europe. Both metalsre mainly present as
sulphides (sphalerite, ZnS and galena, PbS). Miartyity started around 1550
and definitively closed in 1985.

The concentration of several heavy metals (TI,Nfe, Pb, Zn) was determined in
soils and plantsBiscutella laevigatafrom twelve sites selected outside the mine.
B. laevigatais a "metal tolerant” species, and it often growear mining areas,
where soil metal contents are significantly highkan natural geochemical
background levels.

Heavy metal total concentration in inorganic angamic (roots and leaves Bf
laevigatg samples were determined by ICP-AES (Inductivebu@ed Plasma
Atomic Emission Spectroscopy) and by GFAAS (Graphiunace Atomic
Absorption Spectroscopy) after total mineralizatiolm addition, metal
bioavailability in the soil - including th8. laevigataroot system (rhizo-soll) -
was estimated by using a DTPA (Diethylene TriamiRenta-acetic Acid)
extracting solution. Then, to assess absorption taaaslocation processes of
heavy metals, resulting in their bioaccumulatiom indices were calculated: the
Enrichment Factor in roots (EFr) and the Transiocatactor (TF). For both
indices, a >1 value denotes an enrichment of théalma the roots or its
translocation to the upper tissues.

Results showed that metals were present in a claénmoecm available for
absorption by the plants roots. High concentratiohthe metals were found in
the roots and leaves ®&. laevigata and these concentrations were higher than
those in the corresponding rhizo-soil. The cal@dandices showed that EFr and
TF were >1 only for Tl, reaching a maximum value0ffor EFr and 11.6 for TF.
Conversely, the other metals did not show signifidsioaccumulation (EFr<1)
and they showed TF>1 only at a few sites.

This study showed the ability &. laevigatato absorb metals from the soil and to
accumulate them in the roots and/or translocata tfoethe aboveground biomass,
especially TI, thus representing a good indicatoFldioavailability in the rhizo-
soil of the study area.
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ORGANIC BIOMARKERS CHARACTERISATION IN PEAT SAMPLES

M. Martino, E. Argiriadis, D. Battistel, R. Piazza, A. Gambaro
Dipartimento di Scienze Ambientali, Informatica ¢at&tica, Universita Ca’
Foscari Venezia, Dorsoduro 2137, Calle Larga Skiatda — 30123 Venezia

N-alkanes, n—alkanoic acids are synthesized aop#rne epicuticular leaf wax of
plants. They can be used as paleoenvironmentaigsrdkanks to stability and
weak solubility in water, especially for the longamn n-alkanes that are present
only in leaves. The study of modern plants showkear predominance of chains
with odd carbon number in n-alkanes and of evelnsha n-alkanoic acids: this
information could be used as indicator of the origfi molecules (natural vs
petrogenic) and of bacterial degradation. Charettemn-alkanes fall in the range
C15-Csy: the distribution pattern and dominant chain lesgbdf n-alkanes and n-
alkanoic acids can be used in a multi-proxy analysiorder to reconstruct the
composition of plant population and climate fludtoas [1].

Although the instrumental analysis of n-alkanesyraily performed by GC-FID,
is widely employed, the characteristics of compheatrices such as peat require
particular care in the extraction and purificatpmocedures. In this work, GC-MS
(Agilent 7890 — 5975c¢) methods for the detectiolCafto Gz n-alkanes and &
to G4 n-alkanoic acids have been developed. The extrastias carried out by
Pressurized Liquid Extraction PLE using a DCM:ixdn&e mixture. Extracts
were subsequently concentrated under a gentlensto¢aitrogen and the clean-
up was performed on silica gel SPE cartridges,ectiig an apolar and a polar
fraction separately, by eluting samples with a ometof n-hexane:DCM followed
by DCM:MeOH. Literature data often report palmitamd stearic acids as
dominant species in samples, but rarely blank wakre discussed [2]. In the
present work, large amounts (ng to tens of ng) @fa@d Gghave been detected
in laboratory blanks and mainly in SPE tubes, tloeee requiring a strong
conditioning with 40 mL of each solvent. The fracs were re-concentrated to
about 100 pL and, before GC-MS analyses, the gidation was derivatized at
60°C. The method was finally tested on a smalllbafcsamples from a peat bog
located in the Dolomites.

[1] R.T. Bush, F.A. Mclnerney, Geochimica et Coshiotca Acta 117 (2013)
161-179.

[2] R. Ishiwatari, S. Yamamoto, H. Uemura, Orga@eochemistry 36 (2005)
327-247.
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MELTING OF ANTARCTIC LAKES: SEASONAL INFLUENCE ON
POPS AND AMINO ACIDS DYNAMICS

M. Vecchiatd, E. Barbard, R. Zangrandq E. Argiriadid, C. Barbante A.
Gambaro, R. Piazza

IDAIS, Universita Ca’Foscari Venezia, Dorsoduro 2137123 Venezia
2IDPA-CNR, Dorsoduro 2137, 30123 Venezia

Antarctica is almost entirely covered by an huge-sheet. In limited coastal
areas, during only a short summer period, small radlow seasonal lakes are
fed by melted ice and snow. These have no or lanaetlets and lose summer
meltwater through evaporation or sublimation, acalating solutes and
particulate material from the catchment areas. Stuely of the effects of ice
melting linked to the seasonal evolution of Antarctakes constitutes an
experimental challenge. The waters of four lakesNworthern Victoria Land
(Edmonson Point 14 and 15A, Inexpressible IslanB &46d Tarn Flat 20) were
sampled at the beginning and at the late/completéing of ice, with the aim to
highlight the seasonal evolution and amplificatiphenomena [1,2]. Both
persistent organic pollutants (POPs, i.e. PCBs &RBDEs) and primary
production indicators, such as L- and D- amino swsigtre determined in water
samples. Combining the information deriving fronme ttwo classes of tracers
allowed to obtain a more detailed indication ofrees and processes. Samplings
were carried out during the 2011-2012 austral sumPe-analytical steps were
performed in the laboratories in Antarctica withrtgalar attention to avoid
contamination risks. PCBs and PBDEs were lateryaedl by HRGC coupled to
HRMS and LRMS (MAT95XP, Thermo Finnigan; 7890A-5€75 Agilent
Technologies). The quantification of amino acidswarformed using an HPLC
with a chiral column coupled with an APl 4000 tdpfiuadrupole (AbSciex),
achieving very low detection limits (4 - 200 ng)LPCBs showed a general slight
increase during the melting season, while the hebawf PBDEs resulted more
complex, reflecting the influence of similar sowwcdhe study of amino acids
highlighted the role of local fauna, in particularlake Edmonson Point 14, since
the inputs of nutrients from seabirds greatly prtadahe primary growth. Also
the presence of bacteria was confirmed by relegantentrations of D-alanine.
An increase was observed also in lake 10B, probdbk to marine inputs or
evaporation linked to strong katabatic winds, widitution phenomena were
prevalent during the melting in the other lakesndaiwere provided by PNRA
2013/AZ2.05.

[1] M. Vecchiato, S. Zambon, E. Argiriadis, C. Barite, A. Gambaro, R. Piazza.
Microchemical Journal 120 (2015) 26-33.

[2] E. Barbaro, R. Zangrando, M. Vecchiato, C. Tiae C. Barbante, A.
Gambaro, Analytical and Bioanalytical Chemistry €#5(2014) 5259-70.
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OCCURRENCE OF FRAGRANCES IN THE CANALS OF VENICE

M.Vecchiato, S. Cremonese, E. Gregoris, R. Pia&z&ambaro
DAIS, Universita Ca’'Foscari Venezia, Dorsoduro 2137123 Venezia

Perfumes are ubiquitous in daily life. The majomtycosmetics, toiletries and a
variety of household and Personal Care ProductsP¢P@ontain fragrance
materials. In spite of their widespread use, liitdeknown on the environmental
fate of these compounds. The aim of this studyoigdrtially fill this gap of
knowledge. Commercial fragrances (provided by Gileati) were selected owing
to their stability and persistence properties. Theowledge about the
environmental distribution and fate of these commutsuis very limited [1] or
absolutely lacking. The Venice lagoon is a perfeatrocosm laboratory to study
PCPs: the city of Venice sits in the middle oflitit, as the historical center is
almost completely lacking a sewerage system, P@sliacharged directly into
the canals. Water samples from different canal®wellected and analyzed.

A new analytical method was developed and validagadraction of unfiltered
water samples was performed using Jadii B Cartridges (Waters). After
solvent elution and concentration under gentleogégn stream, samples were
analyzed by HRGC-LRMS (Agilent 5890-5975C). Quaadifion was performed
using phenanthren€C as internal standard and the results were cedeaasing
instrumental response factors.

Salicylates resulted the most abundant and widadpkass of compounds. More
precisely, Amyl Salicylate, Hexyl Salicylate andrgl Salicylate were found in
all the samples, ranging from 15 to 251 ng Benzyl Salicylate, also used as
UV-filter [1], is included in the EU list of alleemic fragrances and was recently
found to have an estrogenic activity comparabl8igphenol A (BPA) [2]. Less
abundant, but still present, were Oranger Crystéls)brofix and Peonile
(commercial names). To the best of our knowledges, is the first detection of
these compounds in environmental samples from dreelfan Lagoon.

This cutting-edge study on the selected fragramsesew emerging pollutants
constitutes the starting point to recognize theicusrence and fate in the
environment.

[1] Y. Kameda, K. Kimura, and M. Miyazaki, Envirommtal Pollution 159 - 6
(2011) 1570-1576.

[2] Z. Zhang, C. Jia, Y. Hu, L. Sun, J. Jiao, L.aghD. Zhu, J. Li, Y. Tian, H.
Bai, R. Li, and J. Hu, Toxicology Letters 209 -2D12) 146—-153.
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COD AND TPH ANALYSIS IN SLOPS TREATMENT'S EXPERIMEN TAL
PLANTS: ANALYTICAL PROBLEMS.

D. Gallottd, G. Manning, S. Nicosi3, F. Saiang M. Torregrossa G. Vivianit
!Dipartimento di Ingegneria Civile, Ambientale, Aspaziale, dei Material,
Universita di Palermo, Viale delle Scienze, Ed. 8128 Palermo

“Dipartimento di Scienze Agrarie e Forestali, Unsi€r di Palermo, Viale delle
Scienze, Ed. 4 — 90128 Palermo

In the last years, the persistence and accumulafi@enobiotic compounds in the
environment created many disposal problems of wihstewater generated by
ships, mainly in engine-rooms (bilge waters) andclganing of tanker (slops).
The high salinity levels (up to 25.000 mijLand the pollutants concentration,
both limit the chances of discharge into the sesystems and address the
disposal of these wastewaters to the sea. For tkasens it is necessary to treat
such wastewater efficiently before discharging Hg.a part of a broader project
concerning slops treatments, this work addressesgssrelated to the analytical
methods of the COD and TPH parameters, chosen uhnelgrovisions of Italian
Legislative Decree 152/06, that implements the BReam directives on
environmental protection. In the COD analysis theatgst difficulty was the high
salinity levels corresponding to high chloridesdisv Chlorides cause a positive
interference in the measurement, and this intartereluring the analysis of COD
was investigated at various concentrations of migrcuorder to try to minimize
the use of this reagent that causes many probléreafety and disposal, and at
different times reaction [2][3][4]. The major preiohs in TPH analysis concerned
correct setup of the gas chromatographic separaligi variability in sample
composition and the high capacity of the sampléoten emulsions during the
liquid-liquid extraction procedure.

This paper reports the results of the analysis @DGnd TPH and the problems
related to the development of a suitable analytiwathod for the analysis of these
specimens.

This study is part of STITAM European project, ¢eshwith the aim to develop
innovative technologies for the treatment of ligwestes of navigation, in order
to better safeguard marine environment.

[1] G. Mancini, S. Cappello, M.M. Yakimov, A. Pokz M. Torregrossa,
Chemical Engineering Transactions 27 (2012) 37-42.

[2] I. Vyrides, D.C. Stuckey, Bioresource Technold@O0 (2009) 979-982

[3] Alexandra M.E. Viana da Silva, Ricardo J.N. t8etourt da Silva , M.
Filomena G.F.C. Camoes, Analytica Chimica Acta gg®L1) 161— 169

[4] D.D.C. Freire, G.L. Sant’anna jr, Environmentachnology 19 (1998) 1243-
1247
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HEAVY METALS AND PLATINUM GROUP METALS
DETERMINATION IN OYSTERS, MUSSELS AND CLAMS AS BIO-
MONITORS OF POLLUTION IN THE ADRIATIC AQUATIC SYSTE M.

C. Locatelli D. Melucci
Dipartimento di Chimica Ciamician, Universita dilBgna, Via Selmi, 2 —40126
Bologna

Heavy metals are very dangerous pollutants owinthéar bioaccumulation and
toxicity, and in particular platinum group metalse anew emerging anthropic
traffic-related pollutants. To establish reasonablater quality criteria it is
therefore necessary to determine these metalsaaé tand ultra-trace level,
especially in aquatic ecosystems. Moreover, toxetals accumulate in certain
marine species and thus enter the aquatic fooah chmaparticular oysters, mussels
and clams sequestrate and concentrate several smitah their aqueous
environment, possibly becoming dangerous to huneaitln in consequence of
their consumption. These filtering organisms reguparticular attention and
inspections before being sold on the market: artadganism is able to filter
even up to 5 L i, depending on its weight.

In addition to this important and fundamental aspet public health, the
determination of toxic metals in mussels and clathat are not only filtering
organisms but also sessile species, can be usefulptoyed for bio-monitoring
campaigns, that evaluate the long-term trend ofpiblution load of an aquatic
ecosystem: this information evidently cannot be vgled by punctual
determinations.

For completely mapping environmental pollution, te@mpling duration and
cadence are very important. In our opinion, theafd@o-monitors, just proposed
by several authors, but certainly not scientifigalpported, is possible only in
the case of a long sampling plan. In any casemél determination in mussels
and clams must be evidently accurate and espeahHlyacterized by very low
limits of detection.

The present work reports and discusses the diffemreaytical methodologies for
the voltammetric and spectroscopic determinatiomedvy metals and platinum
group metals in oysters, mussels and clams samm@ad the northern Adriatic
coast.

325



P134

ANALYTICAL AND PREPARATIVE PYROLYSIS TO INVESTIGATE
THE CONVERSION OF PROTEINACEOUS BIOMASS INTO
HYDROCARBONS BY ZEOLITE CRACKING

R. Contt, C. Lorenzettf, C. Torri, D. Fabbfi J. Yanik
ICIRSA, Universita di Bologna, via S.Alberto 16348123 Ravenna;
’Ege University, Department of Chemistry, lzmir, Key

Biomass is the only renewable resource towardsocablased fuels. Pyrolysis is a
viable route to produce a liquid fuel (bio-oil) fnosolid biomass, and bio-oil from
fast pyrolysis of woody biomass is expected to retite market [1]. In the case of
protein-rich substrates, such as algae, the abeadafmitrogen is a major drawback
(e.g. chemical NOx). Catalytic pyrolysis, specifigaeolite cracking with H-ZSM-5,
has been investigated to transform proteinaceausdss into a liquid fuel with low
N content [2]. Analytical pyrolysis (Py-GC-MS) ikd technique of choice to gather
preliminary information on the process (e.g. feedsteffect, catalyst performance)
[3]. Few studies have compared Py-GC-MS with prafpag pyrolysis and evaluated
the predictive potential of Py-GC-MS [4]. In thizidy, four biomasses with different
protein content (pine wood, microalgae spirulfaplatensismacroalgadJ.lactuca
and marine fishing residue) were investigated byG&*MS and preparative
pyrolysis.

Py-GC-MS was performed with a CDS pyroprobe platirueated filament on dried
biomass mixed with H-ZSM-5. Preliminary experimentsth the microalgae
D.communisshowed that cracking into aromatic hydrocarborsabe significant at
1:10 biomass:zeolite ratio and at pyrolysis temijpees higher than 400 °C. Py-GC-
MS were conducted at 600 °C and 1:10 biomass:ZSBifAl( 45) ratio. The
pyrograms were dominated by alkylbenzenes, pritigipmluene, followed by
alkylated naphthalenes. Nitrogen-containing compsudCC (aromatic and aliphatic
nitriles, indoles, pyrroles, carbazoles) featutteel pyrograms from algae and fishing
residue. Zeolite cracking was conducted with a heeactor under conditions similar
to Py-GC-MS. Bio-oil, aqueous fraction, char an#eavere analysed. Bio-oil was
obtained in low yields, but with a composition doated by alkylated benzenes
typical of gasoline and a significant reductionNbfThe lower proportion of NCC in
bio-oil with respect to Py-GC-MS was attributedthe preferential distribution of
functionalized compounds into the aqueous fraction.

Acknowledgments: research partially supported tgylthlian Ministry of Economic
Development of the program Agreement MISE-CNR “Rieadi Sistema Elettrico”

[1] A.Oasmaa, B.van de Beld, P.Saari, D.C.EllidtiSolantausta. Energy Fuels 29
(2015) 2471-2484.

[2] N.H. Tran, J.R. Bartlett, G.S.K. KannangaraSAMilev, H. Volk, M.A. Wilson.
Fuel 89 (2010) 265-274.

[3] C. Torri, D. Fabbri (2014) J.Anal.Appl.Pyrolgsi 137, 111-119;

[4] O.D. Mante, F.A. Agblevor (2014) Green Chenysti6, 3364-337,
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ADSORPTION OF RARE EARTH IONS ONTO ZEOLITES
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The global consumption of rare earth elements (RRIB&s growled rapidly in the
last decade due to their use in many differentreldygical processes, including
the production of computers, plasma and LCD scresisphones, cameras, etc.
Different methodologies have been proposed forrdwvery of REEs from
wastes of different origin, which are mainly basedliquid/liquid extraction and
precipitation. These techniques, however, veryrofegjuire harsh conditions and
the consumption of very large volumes of solveiriscomparison, liquid-solid
extraction has been considered a simpler and gredteenative [1].

In this work the adsorption of two REE ions, Neodim (Nd) and Ittrium (YY), on
different zeolites (L, 13X and chabazite) has bieeestigated by means of batch
equilibrium experiments (both single component aondpetitive). Due to their
structural characteristics [2,3], zeolites have nbeemployed in several
applications that suggest that their use for tHectige adsorption of rare earth
ions could be very promising. One example is the afszeolites for the removal
of heavy metals from aqueous solutions. The adsorgtapacity and kinetics of
zeolite-L, zeolite-13X and chabazite towards Nd a&nidns have been evaluated
by employing solutions of both ions with concentmas ranging from 5 to 300
mg/L and different (a) zeolite/solution ratio, (H and (c) temperature.

The results have shown that, among the considezelites, zeolite 13X has the
largest saturation capacity, with a maximum at pB %or both elements.
Together with the information that the adsorptiamekics is fast enough, it can be
concluded that adsorption on zeolites deserves &xplored as a new, potentially
very competitive alternative for REE purificatioropess.

[1] K. Binnemans, P.T. Jones, B. Blanpain, T.V.\&er, Y. Yang, A. Walton, M.
Buchert, J. of Cleaner Production 51 (2013) 1-22

[2] J.R. Ugal, M. Mustafa, A.A. Abdulhadi, Iragi Jmal of Chemical and
Petroleum Engineering 9 (2008) 51-56.

[3] E. Csajbok, I. Banyai, L. Vander Elst, R.N. Naxl W. Zhou, J.A. Peters,
Chem. Eur. J. 11 (2005) 4799-4807
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PHOTOCATALYTIC HYDROGEN GAS PRODUCTION FROM
AQUEOUS CELLULOSIC BIOMASSES COUPLED WITH SOLID
STORAGE BY INTERMETALLIC HYDRIDES AND METAL ORGANIC

FRAMEWORKS: A PILOT STUDY

A. Speltini, M. Sturini, F. Maraschi, C. Milaned2, Dondi, A. Profumo
Dipartimento di Chimica, Universita di Pavia, Viaramelli, 12 — 27100 Pavia

The possibility of direct solar production of hydem gas (B from
polysaccharide suspensions at ambient condition§ gseat practical importance
in the framework of a sustainable economy. As tlstrabundant biopolymer on
the Earth, cellulose (CLS) is attracting the inseéref the scientific community
with regard to its conversion into biofuels [1] aidgl [2]. Basing on our previous
lab-scale results about the photocatalytic évolution from water-suspended
cellulose [2], in this work we investigated the ddmlity of H, evolution using a
pilot photoreactor (0.5 L). Photocatalytic expenttgewere performed by UV-Vis
irradiation (medium pressure Hg lamp, 125 W) ofempus CLS samples (2.1 g
biomass, 310 mL tap water, native pH) in the presesf 2 g [* PUTIO, (Pt 0.3
wt%) as the catalyst, obtaining,Hields up to ca. 0.36 mmol. Interestingly,
considerable amounts of,Mvere obtained in the subsequent irradiation cyates
fact, 4% 6 h irradiation provided up to ca. 1 mmaj, it ambient temperature and
pressure. Our final aim is setting up a simple amdking system that couples
production of H from costless and renewable sources (process veater
biomass) with its subsequent solid state storagelaimg novel, efficient
materials able to work under mild temperature aresgure conditions. At this
purpose, experiments are ongoing on waste celtulmeimass (i.e. raw rice husk)
as the sacrificial agent, and low temperature ya¢al intermetallic hydrides or
novel metal organic frameworks as hydrogen tank.

[1] S. Xiao, B. Liu, Y. Wang, Z. Fang, Z. Zhang,oB2s. Technol. 151 (2014)
361-366.

[2] A. Speltini, M. Sturini, D. Dondi, E. AnnovazzF. Maraschi, V. Caratto, A.
Profumo, A. Buttafava, Photochem. Photobiol. $8i(2014) 1410-1419.
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MONITORING THE STRESS RESPONSE OF ESCHERICHIA COLI TO
NANOANTIMICROBIALS BY MALDI-TOF MASS SPECTROMETRY

C.D. Calvand, R.A. Piccd, E. Bonerb3 N. Ditarantd, T. Pellegrint, G.
Tantillo?, N. Cioffi*, F. Palmisanb

!Dip. Chimica, Universita degli Studi di Bari, via&bona 4 70126, Bari

’Dip. Medicina Veterinaria, Universita degli Studihri, Bari Italy

Metal Nanoantimicrobials (NAMs) are frequently usesibioactive systems with
low human and environmental toxicity for applicasoin food and textile
industries, biomedicine, and other fields [1]. Md$AMs provide controlled
release of metal ions, eventually slowing down ompletely inhibiting the
growth of undesired microorganisms [2]. NAM bioady usually implies the
damage of the cell membrane, its structural anctfomal changes, and the
nanoparticle (NP) consequent penetration into tekk do date, a complete
correlation between the material properties (bulkd asurface chemical
composition, structure and morphology) and the elegf antimicrobial efficacy
is still missing. A careful study, at the moleculavel, to monitor the real time
changes of microorganisms as a response to vaN@M expositions, would
respond to these aims.

The present work describes the application of MAMF mass spectrometry as
a powerful tool [3,4] to obtain protein and lipidofiles of cell membranes from
bacterial strains treated with copper antimicrolaigents, such as soluble salts
(chosen as reference) and different NAMs. At fitisg main critical experimental
parameters (i.e. cell concentration, selection led MALDI matrix, optimal
solvent composition, sample preparation method) the MS analyses were
optimized on arkEscherichia coliATCC 25922 strain. The resulting procedure
was then used to achieve protein/lipid fingerprifism intact E. coli after
exposition to different Cu nanoparticle loadingbeTinal aim of the work is to
develop, through the understanding of the micrauigya response mechanisms,
new NAMs with tunable activity in terms of low cytxicity and high
antimicrobial efficacy.

[1] M.C. Sportelli, R.A. Picca, N. Cioffi, Nano-Amicrobials Based on Metals,
in Novel Antimicrobial Agents and Strategies (D.Rhoenix, F. Harris, S.R.
Dennison eds.), Wiley-VCH Verlag GmbH & Co. (2014)

[2] N. Cioffi, N. Ditaranto, L. Sabbatini, L. TorsP.G. Zambonin, “Nanomaterials
for metal controlled release and process for theoduction” E.P. app. n.

08425299.8, date of filing 29.04.2008

[3] CD Calvano, CG Zambonin, F Palmisano, Rapid @oMass Spectrom 25,
(2011) 1757-1764;

[4] CD Calvano, A Monopoli, N Ditaranto, F PalmisarAnal Chim Acta 798

(2013) 56-63.
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PROTON-TRANSFER OR ELECTRON-TRANSFER MATRIX FOR
MALDI TOF MS ANALISYS OF CYCLIC TETRAPYRROLE
DERIVATIVES

C.D. Calvand, G. Venturd, T.R.I. Cataldi? F. Palmisant’
!Dipartimento di ChimicaCentro di Ricerca Interdipartimentale S.M.A.R.T.,
Universita degli Studi di Bari Aldo Moro, via Orah@ 4, 70126 Bari

Cyclic tetrapyrrole derivatives, as porphyrins, achis, corrins, and
phthalocyanines, are a large family of moleculesta@ioing four pyrrole rings
usually coordinating a metal ion (i.e., Mg, Cu, Ee, etc.). These structures are
present in numerous natural compounds as greenepignin chloroplasts [1] or
red pigments (heme b and c) in hemoglobin, myogland cytochrome c [2].
Porphyrins, phthalocyanines, and corroles complexesalso efficient catalysts
for many reactions [3].

Cyclic tetrapyrroles and related compounds are llysulavestigated by high
performance liquid chromatography coupled with msgsctrometry (LC-MS)
even if, due to the necessary sample treatmenineoanalyses of large numbers
of samples become unaffordable [4]. In this contaxiatrix-assisted laser
desorption/ionization (MALDI) time-of-flight (ToFMS can offer a fast and
selective identification of these compounds thatksvell-recognized features,
such as rapid and easy sample preparation, toletangalts, and high sensitivity.
So far, the analysis of cyclic tetrapyrrole derives by MALDI-ToF MS has not
been fully established. Considering the extensimgjugation of these systems
and the nature of the coordinating metal catioffedint ionization pathways can
occur during the MALDI process. Thus, the properted the MALDI matrix
(proton-transfer or electron-transfer) can be @ludb successfully achieve
structural information on these compounds [5]. Hemse report the
characterization of some representative cyclic aptrrole-derivatives by
MALDI-ToF/ToF MS analyses, including chlorophylla &ndb), vitamins B12,
heme, phthalocyanines, etc. upon proper matrixcgete

[1] K Ballschmiter, JJ Katz. Nature 220 (1968) 123

[2] Kim T, Lee J, Kim J. Int. J. Mass Spectron013, 376, 13.

[3] Costas, M. Coord. Chem. , 2011, 225, 2912.

[4] Luo X, Chen B, Ding L, Tang F, Yao S. Anal. i@h Acta, 2006, 562, 185.
[5] Calvano CD, Ventura G, Cataldi TRI, PalmisahdAnal. Bioanal. Chem.,
in press 2015, doi: 10.1007/s00216-015-8728-9.
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QUANTITATIVE DETECTION OF HUMAN SERUM ALBUMIN IN
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Lateral Flow ImmunoAssay (LFIA) technology is onietlee most successful for
Point-Of-Care (POC) applications, which are aimeenabling analysis execution
directly where the sample is obtained. We haventgceshown that coupling
LFIA with chemiluminescence detection (CL-LFIA texhogy) greatly improves
analytical performance in terms of detectabilityl ability to obtain quantitative
information.

Herein we describe the development of a simpleyrate, rapid and ultrasensitive
biosensor based on a CL-LFIA method for quantieatetection of human serum
alboumin (HSA) in urine samples. The method emplays ready-to-use
polydimethylsiloxane (PDMS) microfluidic cartridgleat contains all the reagents
necessary for the analysis and an array of hydaigdnamorphous silicon (a-
Si:H) photodiodes as CL detector.

The analytical method is based on a competitive umoassay using peroxidase-
HSA conjugate which is detected by adding the Ghihol/enhancer/peroxide
cocktail.

The immunoassay conditions were optimized to géeeem assay with a
detection limit and dynamic range suitable for nueiag physiological levels of
HSA in urine samples and their variation in diff@raliseases, to provide a
valuable tool for the diagnosis and typization iatbetes.
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IN A SELF-STANDING MICROFLUIDIC CARTRIDGE

M. Mirasoli*, F. Bonvicinf, A. Nascetti G. De Cesafe M. Zangher, D.
Caputd, G. Gallinell&, A. Roda

!Dipartimento di Chimica “Giacomo Ciamician”, Alma a#r Studiorum,
Universita di Bologna, via Selmi, 2 — 40126 Bologha

“Dipartimento di Farmacia e Biotecnologie, Alma MaSudiorum, Universita di
Bologna, Via Massarenti, 9 - 40138 Bologna

3Scuola di Ingegneria Aerospaziale, Sapienza Uritéedi Roma, Via Salaria,
851/881 - 00138 Roma

“Dipartimento di Ingegneria dell'lnformazione, Etetiica e Telecomunicazioni,
Sapienza Universita di Roma, Via Eudossiana, 1888 Roma

The development of portable self-standing analytaevices for point-of-care
(POC) real-time analysis of samples and timely eateudiagnosis is one of the
most recent and active research field in analytotedmistry. With this respect,
chemiluminescence (CL)-based biosensors are plariglattractive, since they
combine high detectability with the requirement simple and compact
instrumentation.

As concerns infectious disease diagnosis, the gfalddard analytical techniques
are most often based on nucleic acid amplificat@lowed by sequence-specific
detection if amplicons. In order to facilitate tkealing down of nucleic acid
amplification techniques in lab-on-chip devices,vesal isothermal DNA
amplification techniques have been proposed.

In this work, we describe the development of a Ri@lce portable microfluidic
cartridge with integrated hydrogenated amorpholisosi (a-Si:H) photosensors
and its use for multiplex detection of parvovirud9Bgenotypes, exploiting
oligonucleotide array capture and chemiluminesceC&) detection. The
cartridge is composed of a glass slide on whichaaay of thin film a-Si:H
photosensors has been deposited on one side, thkilepposite side has been
chemically derivatized to enable B19 DNA hybridieat and detection. The
cartridge is completed with a polydimethylsiloxaf®DMS) microfluidic layer.
Different types of isothermal DNA amplification $gms have been evaluated,
namely loop mediated isothermal amplification (LAMRNd nucleic acid
sequence-based amplification (NASBA). Results, asnpared with those
obtained by reference laboratory instrumentatie@mainstrate the possibility to
reach high detectability and specificity in a P@@hiat.
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HOLLOW-FIBER FLOW FIELD-FLOW FRACTIONATION WITH
MULTI-ANGLE LASER SCATTERING FOR AGGREGATIONS
STUDIES IN COMPLEX PROTEINS
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The protein aggregation phenomena represent a atrussue in different
biotechnological applications [1]. Protein aggrématis a common biological
phenomena occurring during physiological and pafhichl conditions. A
method capable of separating protein aggregatesdbas their biophysical
properties would allow further analysis on how phot sequence/structure
determine their tendency to aggregate, how diftergrost-translational
modifications affect unfolding and aggregation ahé proteomic machinery
associated with their degradation. Moreover, thaadivity and the stability of
protein-based pharmaceuticals are closely relatethé maintenance of their
complex structure, however, influenced from mantemal factors that can cause
degradation and/or aggregation. The presence atggtes in these drugs could
reduce its bioactivity and bioavailability and imm@uimmunogenicity. The rapid
development of protein-based pharmaceuticals hyptdi the need for robust
analytical methods to ensure their quality andibtgb

Among the techniques for the size-characterizatan proteins, field-flow
fractionation (FFF) represents a competitive chaioee its soft mechanism due
to the absence of a stationary phase and the hidimeensional range of
applications form nanometer to micrometersized yaaeal The microcolumn
variant of FFF, the hollow-fiber flow FFF (HF5), san-line coupled with multi-
angle light scattering and methods for the charaetiton of aggregates with high
reproducibility and low limit of detection in cong® samples such as cell lysate
or therapeutic proteins was demonstrated [2].

[1] Walsh G. Nat Biotechnol 28 (2010) 917-924

[2] Zattoni A, Casolari S, Rambaldi DC, ReschigliBn Curr Anal Chem 3(4)
(2007) 310-323
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Colloidal silver nanoparticles are known for thaimtimicrobial applications in
everyday life items, and their use in commerciabdpicts is increasing; to
investigate how and if nanoparticles may presenmhiar the environment and
organisms, a characterization of their behaviarnaironmental and physiological
media is required besides size, shape, activity atability assessment.
Hyphenation of multiangle light scattering (MALSktdction with size-based
separation methods presents a multidimensionalfoptat that can enhance
accuracy for analysis of complex NP samples, arbbwdiber flow field-flow
fractionation (HF5) is particularly suited for thigsk. In HF5, separation occurs
between species with different hydrodynamic radM#&LS detection, on the
other hand, allows for the calculation of partiok®t mean square radius, which
depends on particle compactness. Particle shadeté&smined correlating these
values.

We developed HF5-UV-MALS methods able to fractiensitver NPs in aqueous
media, determine their size and shape distribustugy aggregation phenomena,
separate unbound constituents from the functiomd,dnd correlate NP size with
their spectroscopic properties. We have tested mettods for analysis of metal
release through fiber filtration to improve full arlacterization of metal-based
nanoparticles, in order to study both their funtaibeffectiveness and potential
hazards.
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TOWARDS “TRUE” ARTIFICIAL ANTIBODIES BY MOLECULAR
IMPRINTING

C. Baggiani, L. Anfossi, C. Giovannoli
Dipartimento di Chimica, Universita di Torino, V@iuria 5 — 10125 Torino

Despite the undoubted success of natural antibadiesidespread analytical
applications developed in the last fifty years réhare several shortcomings that
yet limit their practical applications. High costsproduction, low batch-to-batch
reproducibility and unstability in non-aqueous eomments push toward the
development of alternative binding systems basechammade receptors.
Developing ‘wholly synthetic’ macromolecular struts that can mimic natural
antibodies presents a considerable challenge famdts, who lack the biological
machinery used in nature to assemble such biomateooies with high
precision. In addressing this challenge, molecylariprinted polymers (MIP)
represent the most successful achievement, aritast twenty years they have
been frequently described by many authors as i@dif antibodies” or less
commonly “plastibodies”.

However, despite the rapid development of MIP-bdeelinologies as a research
hotspot and the undeniable success of these pdynmerseveral analytical
applications such as solid phase extraction, taereserious limitations to the use
of MIPs as an efficient alternative to antibodydxhsechnology in application
fields such as sensoristics and immunoassay.

Here we report the current status of MIP technolagth particular emphasis on
present  challenges involving  dimensional  downsgalin difficult
biomacromolecule imprinting and incompatibility wiaqueous media, and the
possible strategies to be implemented in ordervieramme these technological
bottlenecks with particular emphasis on the sohdge synthesis of imprinted
nanogels and the use of proteins as aqueous-cdigatanoscaffolds for
molecular imprinting.
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MOLECULAR IMPRINTING OF BIOMACROMOLECULES
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The most popular method for obtaining moleculanhpiinted polymers consists
in a bulk polymerisation which produces a monotitmaterial that has to be
crushed and sieved to obtain particles of the ddssize distribution. Despite
being a convenient approach when template is repted by low-mass
molecules, it completely fails when tempale is espnted by a biomacromolecule
such as a polypeptide or a protein. The imposgtiti work in organic solvents
due to the strongly polar nature of biomacromoles@nd the difficulty to extract
efficiently the large template after the polymetiaa process requires alternative
approaches. To overcome these drawbacks severhbdsebased on the direct
synthesis of macroporous imprinted beads or on theface-confined
polymerization on solid supports have been proposedrecent years.
Unfortunately, such approaches cannot cope weli thié impossibility to imprint
proteins starting from homogeneous pre-polymeorathixtures.

Starting from a methodology previously developeadun laboratory to efficiently
imprint low-mass templates [1], we report here amal@gous tailor-made
approach for very large and strongly hydrophilienpdates. This approach
consists in the following steps: (i) preparatiomadcroporous silica monoliths by
controlled hydrolysis of silane precursors in mpete wells; (ii) covalent
grafting of template protein onto the surface @ thacropores; (iii) synthesis of a
silica-polymer composite by filling grafted macreps with an imprinting
mixture and subsequent radical thermopolymerizati@y) dissolution of the
silica support by corrosion with ammonium fluoride.

Here we describe the preparation of ovalbumin (OWfy. 45 KD) imprinted
monoliths and the characterization of their bindangperties in terms of binding
capacity and selectivity towards proteins. The expental results show that the
use of sacrificial silica monoliths as vessels floe synthesis of molecularly
imprinted monoliths is a very efficient alternativte emulsion or surface
polymerization, and it is particularly convenienhem a fragmental template
approach is needed (peptides) or when compatilibktyveen template molecule
and porogenic solvent does not exist at all (pnsdei

[1] C. Giovannoli, L. Anfossi, F. Biagioli, C. Pasg C. Baggiani, Microchim.
Acta, 180 (2013) 1371-1377
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NON-INVASIVE STRESS ASSESSMENT IN DOGS BY MEASURING
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Recently, studies have focused on the welfare ahedic, companion, and
experimental animals. Dogs are used not only agpeamons but also as working
animals (e.g., guide dogs, police dogs, or laboyadnimals for research). It has
been recognized that stress deteriorates perfoemahalogs as well as their
welfare. Periodic evaluation of stress in dogsrpartant to monitor their welfare,
and a simple, accurate method to evaluate thesstsgserienced by these dogs is
necessary for this evaluation. Plasma cortisoll¢eaee recognized as the marker
of the hypothalamic-pituitary-adrenal response timess; however, blood
collection is an invasive procedure that requitdesl technical capabilities and
has been shown to act as a source of stress Baglhuse saliva sampling is non-
invasive and salivary cortisol is highly correlatetth plasma cortisol, salivary
cortisol can be used as a measure of adrenocoditality at convenience.
Indeed, salivary cortisol has been used to evals@gss response in studies of
welfare, reaction to stress and human—animal iotierss in dogs [1].

Several analytical methods are available for humsalivary cortisol
determination, including chromatographic-based d&te. Enzyme-linked
immunosorbent (ELISA)-methods are also availablg are widely employed in
routine analysis, because of their simplicity aapidity. Among rapid diagnostic
methods, immunochromatographic strip test (ICSThhelogy is attracting a
growing interest for veterinary applications, mgirdecause of allowing very
rapid, simplejn situ analyses to be carried out. We developed a qatnatiICST
for measuring cortisol in canine saliva and we igoplt for measuring cortisol
levels in 40 subjects. Agreeing results with anefee ELISA kit were obtained.
The ICST is rapid (provide results within 10 mirg)tesensitive (LOD 0.8 nM),
accurate (recovery: 82-115%) and executable outthdelaboratory by non-
trained personnel, thus applicable for stress assm® of dogs i.e.: in veterinary
clinics.

[1] N.A. Dreschel, D.A. Granger, Horm Behav 55 (2DQ63-168.
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NANOPOROUS FUNCTIONALIZED GOLD FOR BIOSENSING
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Health promotion and disease prevention are indukiethe most important
challenges of Horizon2020. Thus, the developmendiagnostic tools based on
sensible and selective analytical approaches caf temendous importance for
the Europe development of boosting cutting-edgeteblmologies as future
innovation drivers and they can be of crucial int@oce for helping european
industry to stay at the front line of innovation.aM fields of interest mainly
concern the set-up of devices based on accessibleatiordable detection of
pathogenic agents, disease markers, food contatainan environmental
toxicants. As alternative to the enzyme-linked inmmsorbent assay (ELISA) that
is considered a gold standard for routine and tadgeen analysis, more recently
a lot of efforts have been dedicated to develop fpsntitative lateral flow
immunoanalysis (LFIA) devices for rapid point-ofreatesting (POCT), even
though not always competitive with ELISA in ternfssensitivity and robustness.
Here, we present the preliminary results relatedht development of a new
highly customizable bio-sensing strategy basedhernuse of a novel nanoporous
Au functional nanomaterial (NPG). This approachsatm synergistically exploit
the high selectivity of antibodies and the tremarsdsingle-molecule sensitivity
of surface enhanced Raman spectroscopy (SERShdorersatile detection of a
large body of target compounds, ranging from lowssnarganic molecules to
large proteins. In order to preliminary assessaihiéty of NPG to be covalently
functionalized with a anti-human serum albumin sertim raised in rabbit (pAb
anti-HSA), two different synthetic routes were ddesed. The first one was
based on the preliminary gold functionalization hwitysteamine and the
subsequent immobilization of the immunoglobulins dme self-assembled
monolayer via EDC/NHS method. The second was bagedthe gold
functionalization with mercaptopropionic acid aie subsequent immobilization
of the immunoglobulins via NHS/DIC method. The ftiopalized gold surfaces
were tested by using a FITC labeled human serummatb and a HRP-labelled
anti-rabbit antiserum in order to assess the bmgerformances.
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BIOMOLECULAR CORONA MAKES ANIONIC NANOPARTICLES
LESS ATTRACTIVE FOR IMMUNE CELLS
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When injected in a biological milieu, a nanomateragidly adsorbs biomolecules
forming a biomolecular corona. The biomolecularooar changes the interfacial
composition of a nanomaterial giving it a biolodigdentity that determines the
physiological response. Characterization of themlecular structure and
composition has received increasing attention matile its detrimental impact
on the nanomaterial’s metabolism in vivo. [1] Itdgenerally accepted that an
opsonin-enriched biomolecular corona promotes imengystem recognition and
rapid clearance from circulation. Here we explatteel structure and composition
of the protein corona recruited by anionic lipid SN\Phade of 1,2-dioleoyl-sn-
glycero-3-phospho-(1'-rac-glycerol) (DOPG) andcsilNPs upon interaction with
human plasma (HP) by using dynamic light scatteand nanoHPLC-MS/MS.
On the light of the bionformatic analysis of thet@omic data, we demonstrate
that both the biomolecular coronas, despite bemgleed with immunoglobulins,
complement factors and coagulation proteins, reditioe cellular uptake by 264.7
RAW cells with respect to pristine NPs. We hypoibesthat the ability of
immunoglobulins and complement proteins to binegepéors of immune cells can
be impaired by other protein corona components. r@sults indicate that, of the
proteins adsorbed to NPs, only a minor fractionl Wwdve relevant functional
motifs facing externally, away from the nanopaetisurface. Obvious implication
is that nanoparticle—corona complexes could intevath target cells, immune
cells and other circulating molecules more of Iésgorably than bare NPs
depending on the exact location of corona protedsr results suggest that
correct prediction of the NP’s fate in vivo will qeire more than just the
knowledge of the biomolecular corona compositioralidation of efficient
methods for mapping protein binding sites on thartalecular corona of NPs is
an urgent task for future research [2].

[1] M. P. Monopoli, D. Walczyk, A. Campbell, G. Blil. Lynch, F. Baldelli
Bombelli, K. A. Dawson Journal of the American Cheah Society 133 (2011)
2525-2534

[2] P. M. Kelly, C. Aberg, E. Polo, A. O'Connell, Cookman, J. Fallon, Z.
Krpeti¢, K. A. Dawson, Nature nanotechnology 10 (2015)-479.
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National Aeronautics and Space Administration (NAS$#\currently planning a
manned mission to Mars in the 2030s. Nevertheksgeral issues still must be
solved. Different scientific studies focus on hlegdtoblems that astronauts might
face during a long stay onboard an interplanetpacs vehicle. Indeed, besides
radiations and stressful environment, space misstxpose the crewmembers to
microgravity, that affects several cellular funaosuch as signal transduction [1]
and protein expression [2]. Among the alteratidrad tnight occur, changes in the
gastrointestinal (Gl) apparatus and related gutaimihatory states are of
particular relevance. Microgravity could lead tocamsed Gl motility and
reduced dietary intake [3Buch possible alterations must be detected tottake
necessary measures to avoid negative consequentss ¢crewmembers’ health.
To investigate microgravity effect on GI motilityuiman colon adenocarcinoma
cells (Caco-2) were selected as model of the imt@sbarrier. Considering the
biological effects that microgravity could have qmotein expression, we
compared protein profiles of Caco-2 cells growsimulated microgravity and in
normal gravity conditions. Caco-2 cells were expok® 0, 24 and 72 hours to
microgravity conditions using Rotary Cell Culturgysgm (RCCS-1-HARYV,
Synthecon). Cells proteome was fractionated intw smb proteomes of decreased
complexity exploiting the differential solubility fo certain subcellular
compartments (cytosol, membranes, nucleus, cyteskel Cells fractions were
digested and tryptic peptides analyzed throughntioelern shotgun proteomics
approach. A label-free quantitative nano-liquid achatography-tandem mass
spectrometry analysis was performed. Studying dlodsponses to perturbations
in terms of protein quality and quantity, allowée investigation of expression of
proteins involved in regulatory molecular mecharsswf Gl motility and
inflammatory states process.

[1] L.Vincent, S.Y.Rabbany, Ann. Biomed Eng. 33 @2 350-364.

[2] D.Grimm, P.Wise, M.Lebert, P.Richter, S.Baatddkpert Rev Proteomics 8
(2011) 13-27

[3] J.R.Lackner, P.Dizio. Exp Brain Res 175 (2088Y-399
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In the recent years, nanomedicine is attractingngtrattention due to the great
development of nanotechnologies for diagnostic dhdrapeutic treatment of
diseases. In particular, in the last two decadeswvir@l vectors, such as liposomes,
have attracted a growing interest either for dgvppharmaceutics molecules or as
gene vectors for the treatment of tumors. When paricles enter into blood
circulation, plasma proteins are adsorbed ontor teaiface to form a “protein
corona” [1]. These interactions with blood biomailes have been shown to have an
essential role in nanoparticle biodistribution. Thk&owledge of the corona
composition provides a means by which nanopartcdesbe targeted to specific cells
(active targeting). However, until now, all thedits upon this interaction have been
performed in static conditions; for a deeper knalgkeis necessary to investigate the
incubation in dynamic conditions which closer minthe reality, being the protein
corona composition is a dynamic phenomenon, atiéethy presence of stream. In
order to mimic dynamic conditions, a tunable pafigt pump with silicon tubes {(d
1.6 mm, total length 250mm) has been employed aitloptimized flow rate chosen
to mimic the human abdominal aortic flow velocity 40 cm 8). The aim of the
present work was the comparison and characterizaifoprotein corona adsorbed
onto multicomponent (MC) liposomes in static anchayic conditions because the
knowledge of such proteins could be useful to elata the differences between the
two model systems. For this purpose, we have eredlay label-free quantitative
shotgun proteomics approach based on “in-solutipmnoteolytic digestion of the
whole protein mixture and determination of the hesg peptides by nano-high-
performance liquid chromatography (nano-HPLC) cedplith a high resolution
Orbitrap LTQ-XL mass spectrometer. The obtainedadatere analyzed with
bioinformatic tools. Apolipoproteins displayed hayhassociation with MC liposome
incubated in dynamic conditions so the type of bation does control the surface
properties of nanoparticles that, in turn, is aoleentirely change the nature of the
biologically active proteins in the corona, andréiy possibly also the biological
impacts.

[1] I. Lynch , KA Dawson, . Nano Today 3 (2008) 40-
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Outbreaks ofvaterborne diseaseare certainly underestimated due to the lack of
adequate programs for the epidemiological surveia Current legislation for
water, shellfish (EC 2073/2005 EC B53/2004) anchip{EC 2073/2005) does not
provide for any limitation due to the presence a@phiitis A (HAV) and other
enteric viruses in the irrigation and housing waberaddition, there is no official
method for the detection of these viruses. Curyetile environmental presence
of HAV virus is only determined after the outbredke diagnosis is based on the
patient's symptoms and more specifically through gkarch for anti-HAV IgM
and/or anti-HAV IgG antibodies in blood.

Immunoanalytical approaches are showed as methddtewmine HAV direct in
water, before its use or drinkingpus avoiding the infectious disease.

In this work, two electrochemical, competitive asandwich, Enzyme Linked
ImmunoMagnEtic assays (ELIME) are showed. Thes&esys are based on the
use of a new kind of magnetic nanobeads as soligpast for the
immunochemical chain, and screen printed electr@desensing platform. This
rapid and low-cost analysis method involve the afsa portable instrument, able
to perform measurements directly in the field.

These ELIME assays showed a working range betwe#é’1 110 IU/mL
(LOD 1-10° IU/ml) and 1-1G — 1-10¥ IU/ml (LOD 8 -10" IU/ml) for
competitive and sandwich format, respectively. Tpreposed systems were
applied to drinking water. The results obtainedreal samples were compared
with those obtained by the qRT-PCR analysis, aimeutchnique applied by the
controllers in evaluating the contamination levalglifferent samples.
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M. Locatell!, R. Cifelli!, C. Di Leggé, R.C. Barbacarfe N. Costd R.
Primaverd, D. Paolind“ D. Coscd” M. Frestd* C. Celid*®° C. Capolupd L.
Di Marzio*
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3University of Catanzaro “Magna Graecia”, Departmeinitiealth Sciences, Viale
“S. Venuta”, 88100 Catanzaro, Italy.

“University of Catanzaro “Magna Greecia”, Inter-regib Research Center for
Food Safety & Health, Viale “S. Venuta”, 88100 Cedaro, Italy.
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®Unita Operativa di Farmacia Ospedaliera, Presidipedaliero Soveria Mannelli,
Viale R. Rubbettino, 88049 Soveria Mannelli (CZaly.

This works reports the validation of a quantitatdl®LC-PDA method for the
simultaneous analysis, in mouse plasma, of Epezisbtydrochloride and
Paracetamol. The analytes were resolved on a Ge@il®& column using a
gradient elution mode with a run time of 15 minu@smprising re-equilibration,
at 60°C. The method was validated over the conagotr range from 0.5 to 25
mg/mL for Eperisone Hydrochloride and Paracetanmllasma. Ciprofloxacin
was used as Internal Standard.

Results from assay validations show that the methogklective, sensitive and
robust. The limit of quantification of the methocsv0.5 mg/mL for Eperisone
Hydrochloride and Paracetamol, and matrix-matchaeddard curves showed a
good linearity, up to 2jug/mL with correlation coefficientsQ(rO.9891. In the
entire analytical range the intra and inter-daycigien (RSD%) values were
<1.15% and<1.46% for Eperisone Hydrochloride, arn.35% and<1.65% for
Paracetamol. For both analytes the intra and ohgrirueness (Bias%) values
ranged, respectively, from —5.33% to 4.00% and fdrh.4% to —4.00%.

The method was successfully tested [1] in pharmiaetk studies after oral
administration in mouse.

[1] M. Locatelli, R. Cifelli, C. Di Legge, R.C. Bbacane, N. Costa, M. Fresta, C.

Celia, C. Capolupo, L. Di Marzio, Journal of Chrdography A 1388 (2015) 79-
86.
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NANOFORMULATIONS OF BERGAMOT ESSENTIAL OIL FOR IN
VITRO ANTI NEUROBLASTOMA TREATMENT

C. Celid? M. Di Francesch M. Locatellt, F. Cilurzd, C.A. Venturd, J.
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Citrus extracts, particularly bergamot essenti&l(BEO) and its fractions, have
been found to exhibit anticancer efficacy. Howeviee, poor water solubility, low
stability and limited bioavailability have prevedt¢he use of BEO in cancer
therapy. In order to improve the water solubilitf tbe phytocomponents and
increase anticancer activitly vitro against human SH-SY5Y neuroblastoma cells
were formulated BEO liposomes. Antiproliferative tieity of BEO and
bergapten-free BEO (BEOBF) loaded in pegylatedsiijpoes were tested and the
results demonstrate that the liposomal formulatibase increased anticancer
activity when compared to the free compound. BEQl &8EO-BF were
characterized using high performance liquid chragatphy (HPLC) and
principal parameters were evaluated, as the enwapmfficacy for BEO and
BEO-BF, and the liposomal size not only for BEO &BEO-BF but also for
empty vesicles.

These results demonstrate that BEO derivates caturlpethe structure of
liposomes due to the presence of multiple companemhich assemble into a
phytocomplex.

[1] C. Celia, E. Trapasso, M. Locatelli, M. Navar@A. Ventura, J. Wolfram, M.

Carafa, V.M. Morittu, D. Britti, L. Di Marzio, D. &olino, Colloids and Surfaces
B: Biointerfaces 112 (2013) 548-553.
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MEPS-UPLC-PDA ANALYSIS OF NSAIDs DRUGS IN DIALYZED
SAMPLES. OPTIMISATION BY RESPONSE SURFACE
METHODOLOGY
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Ferroné
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The optimization of the UPLC-PDA procedures and iimeestigation of the
predictive models are generally seen as distirsitstalthough they could be both
approached by very similar chemometric methods If1khis work a procedure
based on microextraction by packed sorbent (MEP&lowed by ultra-
performance liquid chromatography (UPLC) with PDAtettion has been
developed for the analysis of multiple drugs in lanndialysate.

CHs
H
CHs COOH
HsC

H3CO

Ibuprofen COOH Furprofen
Indomethadin
COOH
COOH ‘)‘\‘)\
Fenbufen Ketoprofen Flurbiprofen

/®/<COOH

Indoprofen

Carprofen

The method was applied with good accuracy and gigetin the determination of
NSAIDs in human dialysate from patients treatedhwilected drugs.

[1] P. luliani, G. Carlucci, A. Marrond, Pharm. Biomed. Anal51(2010) 45-55.
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OCTREOTIDE AN ANALOG OF SOMATOSTATIN AND GABEXATE
MESYLATE IN HUMAN PANCREATIC JUICE SAMPLES MEASURE D
BY HPLC-DAD-FL DETECTION

V. Ferroné, M. Carlucct, R. Cotellesg G. Carlucci

!Dipartimento di Farmacia?Dipartimento di Scienze Cliniche e Sperimentali -
Universita degli Studi “G. d’Annunzio” Chieti-Pegea- Via dei Vestini - 66100
Chieti-ltalia

Gabexate mesylate or ethy(6-guanidinohexanoyloxy)benzoate
methanesulfonate (a), is a nonantigenic synthietibitor of plasmatic and
pancreatic serine proteinases, that is used thatiepky in the treatment of
pancreatitis and disseminated intravascular co#golaand as a regional
anticoagulant for hemodialysis. Octreotide or [46a(Minobutyl)-19-(2-amino-3-
phenylpropanoyl)-amino-16-benzyl-N-(1,3-dihydroxy utén-2-yl)-7-(1-
hydroxyethyl)-13-(1H-indol-3-ylmethyl)-6,9,12,15 4#ntaoxo-1,2-dithia-5, 8,
11,14,17-pentazacycloicosane-4-carboxamide (b)sgnéhetic long-acting cyclic
octapeptide, which is a somatostatin analog thatehbonger half life and more
selectivity in inhibiting hormone secretion thammsdostatin [1]. It is used for the
clinical management of endocrine disorders wheeets by inhibiting the release
of growth, insulin, glucagon, and some other horeson

CHs
OH OJ
H3 OH (0]
D-Phe-Cys-Phe-D-Trp-Lys-Thr-CysiH
H
Octreotide (a) Gabexate mesylate metabolite(b)

This paper reports the validation of a quantitatigh performance liquid

chromatography-photodiode array-fluorescence (HPIDZ&-FL) method for the

simultaneous analysis of octreotide and gabexatesylate metabolite in

pancreatic juice by protein precipitation usingczgulphate-methanol-acetonitrile
containing the derivatizing reagent, 4-Fluoro-#ait2,1,3]-benzoxadiazole
(NBD-F). Derivatized products of octreotide and gedite mesylate metabolite
were separated on a Lungg@olumn (4.6 mm x 250 mm;un particle size)

using a gradient with a run time of 36 min, withdutther purification. The

method was validated over the concentration rarige1e15 pg/mL and 0.2-15

ug/mL for octreotide and gabexate mesylate metahotéspectively, in human
pancreatic juice.

[1] B. Astruc, P. Marbach , H. Bouterfa, C. Denbt, Safari, A Vitaliti ,M.
Sheppard, Journal of Clinical Pharmacoldéy(2005) 836-844
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IDENTIFICATION BY NANO-LC AND TANDEM MASS
SPECTROMETRY OF PROTEINS TRAPPED IN SORBENT
CARTRIDGES USED FOR COUPLED PLASMA FILTRATION-
ADSORPTION TREATMENTS
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%|stituto  Zooprofilattico della Puglia e della Basilta, via Manfredonia 20,
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The application of proteomic technologies to repathologies has opened new
avenues to the dialysis treatments, with specédference to the development of
new biocompatible materials. Recently, coupled mkasfiltration adsorption
(CPFA) has been proposed as a novel treatmentejaticsshock to remove
inflammatory mediators from blood [1,2]. In ordertest the efficacy of cartridge
resins used for CPFA, analytical methods for pirgdilplasma proteins trapped in
the sorbent resins are highly desirable. In thiskwthe identification of proteins
trapped into sorbent resin cartridges used for leouplasma filtration-adsorption
of healthy and septic pigs has been performed dpyidi chromatography (LC)
coupled to mass spectrometry (MS). The five maepstof the proteomics
analysis, (i) protein extraction from cartridge inss (ii) two-dimensional gel
electrophoresis, 2-DE, for protein separation) {iitgel proteolytic digestion, (iv)
tandem mass analysis of peptides resulting fronyreatic cleavage and (v)
bioinformatics, for protein identification and chaterization, have been carefully
optimized. The efficiency of different extractiomlstions and procedures for
protein recovery from sorbent resins were criticalaluated. Then, a simple
method for high-throughput protein identificatiarsing gradient LC elution into
an ion trap mass spectrometer was developed. TheLGaESI-ITMS/MS
method was tailored for detecting and sequenciechtghest number of peptides
from a single analysis, by using few microlitrestioé enzymatically hydrolyzed
protein extract. The objective of our study wasotmain a reference map of
plasma proteins trapped into sorbents for CPFAckvié an essential step for
designing new bio-filters to be used in dialysieatments. The described
procedure represents the first step for plasmeaeprgirofiling and for designing
new bio-filters able to control the inflammatorybaiance.

[1] S. Livigni, G. Bertolini, C. Rossi, F. Ferrai. Giardino, M. Pozzato, G.

Remuzzi. BMJ Open 2014;4:e003536.
[2] M. Page, T. Rimmele, Can J Anaesth 55 (2008)-82.
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DIRECTING SUPRAMOLECULAR ASSEMBLY AT INTERFACES:
FROM FUNCTIONAL NANOMATERIALS TO IMAGING PROBES FOR
BIOLOGICAL SYSTEMS

M. Frascon, J. Bartelmess R. Marottd, S. Giordani

Yistituto Italiano di Tecnologia (IIT), Nano Carbdviaterials Laboratory, Via
Morego 30, 16163 Genova

%|stituto Italiano di Tecnologia (IIT), Electron Mioscopy Laboratory, Via
Morego 30, 16163 Genova

The ability to carry out a remarkable array of céemgfunctions using molecular
self-assemblies is one of the fundamental featafdsiological systems. A key
consideration in molecular surface recognition odt@ns is the modulation of
noncovalent forces on the sub-nanomater scale ®@mtbtein surface to allow
high efficiency and specific recognition capab#i#ti Inspired by the beauty and
complexity of Nature, it is possible to develop ewllar systems for the
recognition and self-assembly of building blocks Hye manipulation of
noncovalent interaction within defined moleculachatecture on surfaces. The
ability to tailor the physical, chemical and biolog properties at the interface of
nanostructured materials by surface assemblingrodtional molecules [1] paves
the way for the investigation of more sophisticapgdcesses. Since the robust
structure and unique properties, carbon based nateoials have emerged as one
of the most promising classes of scaffold nanosiires for the investigation in
the biological setting. By embracing the conceptarned in the study of
supramolecular organization processes with the eotigs of material at the
nanoscale, our research work has allowed not dmydevelopment of novel
strategies to efficiently prepare functional nanterials [2], but it helps to
investigate their behaviour at the cellular inteefawhich could make it possible
in the future to reveal underling principle of lmgical systems. The development
of methods to realize biomimetic surfaces by expanthe role of noncovalent
interactions at the interface exhibiting high affirand selectivity toward a range
of biomolecules and biomarkers in general, reptssanpowerful tool for the
generation of analytical platforms with importamiplication in diagnostic.

[1] Frasconi, Z. Liu, J. Lei, Y. Wu, E. Strekalov@, Malin, M. W. Ambrogio, X.
Chen, Y. Y Botros, V. L. Cryns, J.-P. Sauvage,.JSteddart, J. Am. Chem. Soc.
135 (2013) 11603-11613.

[2] J. Bartelmess, M. Frasconi, P. B. BalakrishnanSignorelli, L. Echegoyen,
T. Pellegrino, S. Giordani, RSC Advances 5 (2@(1)53-50258.
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DIFFERENCES IN SALIVARY ALPHA-AMYLASE AND CORTISOL
RESPONSIVENESS OF PSORIATIC PATIENTS UNDERGOING THE
TRIER SOCIAL STRESS TEST
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Psoriasis is a chronic and inflammatory skin dise@s3% prevalence in the
population) characterised by a significant psychaal distress and psychiatric
morbidity, experiences of stigmatization, and dasesl quality of life [1]. The
etiology of psoriasis is not fully understood buappears to have a multifactorial
character, involving both genetic and environmeimtilences. Among possible
factors, the emotional stress is thought to playngwortant role both in the onset
and in the exacerbation of the disease [2-3]. époase to a stressor, two major
biological systems are activated, i.e. the Autormmervous System (ANS),
indexed by a salivary alpha amylase (sAA) [4], dmel Hypothalamic-Pituitary-
Adrenal (HPA) axis, whose main biomarker of aciwatis represented by
cortisol [5].

SAA is an enzyme produced in the mucosa of saligdapds in response to the
activation of neurotransmitters, whereas cortisod ilipophilic steroid hormone
produced in the zona fasciculata of the adrenahdyleOnly 5-10% of the
circulating cortisol is unbound and free to accastpits biological action, and
this fraction passively diffuses towards the saliwa ultra-filtration. Cortisol
levels measured in saliva agree very well withaheunt of free cortisol in blood
[6].

This study was designed to determine the cortisdlssAA levels in saliva and to
investigate the responses of the two primary newtoerine systems (the HPA
and ANS systems) in psoriatic volunteers after #@ministration of a
psychosocial stress test (the Trier Social Stress, TSST).

Saliva is a readily available specimen offeringgmbial advantages in terms of a
non-invasive and stress free sample collectionedsas simple sample treatment.
In our study, the analytical procedures for the @arg of saliva and the
determination of SAA and cortisol levels were depeld and optimised. ssA was
measured by a colorimetric method based on an estaymeaction with a cross-
linked starch polymer bearing a chemically boungehdiie, followed by UV-vis
spectrophotometric detection. The determinatiosadivary cortisol was carried
out by Reversed-Phase High-Performance Liquid Chtography coupled to
Electrospray lonization Quadropole Time-of-Flightad$é Spectrometry (RP-
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HPLC-ESI-Q-ToF). The determination of the salivdeyels of these analytes
could offer an alternative approach to investighate responsiveness of psoriatic
patients to stressors, thus allowing a better wgtdeding of the possible role of
stress in the etiology or exacerbation of diseagkthe possible identification of
patients who could benefit from an additional pgfobical therapy.

[1] C.E.M. Griffiths, J.N.W.N. Barker,. Lancet 37T2007) 263-271.

[2] S. Root, G. Kent, M.S.K. Al Abadie, Dermatolo@89 (1994) 234-237.

[3] L. Manolache, D. Petrescu-Seceleanu, V. Bemaa, Dermatol 49 (2010)
636-641.

[4] U.M. Nater, R. La Marca, L. Florin, A. Mosesahghans W., Koller M.M.,
Ehlert U. Psychoneuroendocrino 31 (2006) 49-58.

[5] C. Kirschbaum, D.H. Hellhammer, Psychoneuraemoho 19 (1994) 313-
333.

[6] R.J. Nelson, An Introduction to Behavioral Ewdaology (2nd Edition)
Sinauer (2000) New York, NY.
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Uric acid (UA), a weak acid (pKa = 5.4) distributdkdoughout the extracellular
fluid compartment as sodium urate, is the final daxion product of the
catabolism of purine nucleotides in humans andx@eted in urine. The non-
invasive measurement of uric acid in oral fluid mbg a useful tool for
monitoring patients affected by gout, hypertensiocardiovascular and
neurodegenerative diseases due to its role indtieogenetic mechanism of such
diseases.

In this work, the influence of sampling parametgush as oral fluid pH and flow
rate on the concentrations of UA in oral fluid (Okas evaluated. Samples of
non-stimulated and stimulated OF were collecteanfrd0 healthy volunteers
using a biocompatible roll-shaped polyester Sakvetvab. In particular, the non-
stimulated OF samples were collected by askingstigects to place the swab in
the mouth, between the gum and cheek, and to Kesfeady for 5 min (no
chewing or movements), whereas the stimulated Ofpks were collected by
rolling a swab into the mouth for 1 min at differdrequencies (50, 100 and 150
chew movements/min).

The amount of the absorbed OF sample was calculatedrding to weight
differences before and after sampling. From thedees, the OF flow rate in mL
per minute was calculated. After OF sampling, the was measured by two
independent observers using a narrow range (résolat 0.3 pH units) pH paper
strip (Pehanon, Macherey Nagel). The OF was reeaviy centrifugation of the
swabs at 3000 rpm for 5 min at room temperature.

After a 50-fold dilution with the mobile phase (3&6etonitrile and 97% water
with 0.1% of formic acid), the UA concentration@F samples was measured by
HPLC-UV. The chromatographic separation was carrimgt in isocratic
conditions using a Zorbax SB-Aq reversed-phase neojuand ultraviolet
detection was performed at 290 nm.

Results highlight that the concentration of uriadaa oral fluid is not influenced
by pH and is inversely proportional to flow ratéené uric acid does not diffuse
through the salivary membrane due to its low hyHadycity, a transfer process
probably mediated by the membrane carrier URAT1 hygthesized.
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USING MSF AS A NEW TOOL FOR QUANTIFICATION IN A GLP
REGULATED ASSAY VALIDATION FACILITY.
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The objective of this work is to present the vdiimia of a LC-MS (UPLC-QTOF)
computerised system in a GLP Assay Validation Kg@hd the related analytical
Performance Qualification (PQ) procedure using & rmalysis type (MY
approach for quantification.

The approach consisted in a quantification methbda small molecule (1'
Hydroxymidazolam) using MStechnique and a software created for regulated
bio analytics environment.

The idea is use to the mass spectrometer type kvelivn for metabolite
identification also for quantification of known nabblites e.g for test system
characterization for phase | and phase |l regardiregabolic competence in
biotransformation.

Quadrupole —time-of-flight mass spectrometers heamdly embraced by the
analytical community as powerful and robust insteats able to combine the
high performance of time-of-flight analyses in M8daMS/MS modes with the
accepted ESI and APCI techniques of ionizationgi@allly targeted for peptides
analysis we are focused on small molecules anaiydisological samples using
the combination of high sensitivity and high massuaacy for both precursor and
product ions.

The new M$ method will be also applied for an analyte codkegiproach to
obtain fragmentation information by doing simultans acquisitions of exact
masses at high and low collision energies.

Using this new analysis type parallel alternatingns are acquired at either low
collision energy in the collision cell to obtainepursor information or high
collision energy to obtain full scan accurate mlagment, precursor ion and
neutral loss information. All of this data are abta from a single analytical run.
This system approach fulfils chromatographic and éffiiencies for the task of
structural elucidation and quantification in comgpleixtures as required in
regulated environment.

Raw data and criteria chosen for the PQ will beasho

Standards did not deviate by more than 15% of nahusoncentrations; Lower
Limit of Quantification (LLOQ) did not deviate byare than 20%.

The acceptance criteria for the standards curvetingeibove criteria, including
the LLOQ and Upper Limit of Quantification (ULOQh@ no points of the curve
were not excluded. Accuracy and precision werergeted by replicate analysis
of samples containing known amounts of the anagteuality controls (QC) (in
this case LLOQ, QC-L, QC-M, QC-H) and were measumgging five
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determinations per concentration. For the accutheymean value was within
15% of the nominal value except at LLOQ, whereidnt deviate by more than
20%. The precision determined at each concentrédsl didn't exceed 15% of
the coefficient of variation (CV) except for the QQ, where it did not exceed
20% of the CV. Carry over in the blank sample failog the high concentration
standard were lower than 20% of the lower limitgofntification (LLOQ) and
5% for the internal standard.

Spectra and chromatograms will be elucidated asdrited.

In conclusion the MSapproach can generate both precursor and proohsin a
single analytical run thereby eliminating the néederun the samples to obtain
further MS/MS spectra. The relevant precursor armdiyct ion are linked using
retention times, mass defect or a combination dii.oAs results it is possible to
have good values of linearity, accuracy and precisind using an interactive
workflow-driven data platform for comprehensive ogmg, that enables routine
deployment in a GLP regulated assay validatiorlitgci
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In the working environment, several sources of lneaaoparticles with relevant
toxicological effects can be found. Among theserses; the welding fumes (WF)
are probably the most interesting one both fromhandcal and toxicological
point of view. The high temperatures used in wejdiperations originate micro-
and nanoparticles represented by metal oxides, idized metals and
compounds, such as fluorides and chlorides. Theskd particles with a large
surface-to-volume ratio have well-documented effemt health. Characterizing
dimensions, shape and composition of WF partickesimportant to better
understand the physicochemical parameters invatvélaeir generation and in the
attempt to clarify which aspects are responsibidHeir toxicity.

In this study, two different real sources of GTAWnNfes, collected in an
automotive plant, were characterized by TEM-EDSe€&hndoor sampling zones
were set: in proximity of the automatic welder armext to the operator
performing manual GTAW; in a zone of the factory flmm the exposure source
as a reference background. In each sampling zbres &ir sampler pumps were
set to a flow of 2.2 L mif and connected each one to a personal cyclone sampl
for respirable dust containing aubn filter (cellulose) in the filter cassette. Under
the 5um filter, two TEM copper grids were placed in ordercollect the particle
fraction with dimensions <pm.

The particles sampled during the automatic probase the smallest diameter in
comparison with the other two sampling zones, anchyatalline composition
consistent with the bulk material. The particlesirfd in the second sampling
zone, in comparison with those sampled in the fashe, showed a larger
diameter and a different morphology. Moreover theseticles were mostly
aggregates with a significant percentage of chramitihe particles found in the
third zone were consistent with the atmospheridi@date matter of natural
origin. These results generate the hypothesiseah the same kind of welding
process produces different classes of fumes depgmh factors like the lifetime
of the welding process.
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TOTAL CONCENTRATION AND BIOACCESSIBILITY OF
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Some metal-based preparations used in the ayurwegliicine, an Indian system
of medicine, have been suspected to be harmfulusecaome patients were
poisoned by heavy metals after the ingestion asehemedies [1]. On the other
hand, ayurvedic medicines are being used by mdliohpeople in India without
apparent side effects. For these reasons it isestiag to determine the element
content in ayurvedic medicines, taking into accotidt they are increasingly
consumed also Western countries. Moreover, thédotecentration of an element
is not sufficient to assess its potential harmfifiéats, since not all the amount
present in an ingested product is available foogdign by the organism; for this
reason, it is useful to determine the amount assied after ingestion. This can
be estimatedn vitro by measuring the bioaccessibility, i.e. the frawtiof a
compound that is released from its matrix in thetigentestinal tract.

In this work we have determined the total conceioina of 25 elements in 17
ayurvedic products sold in different distributiommannels: Indian ayurvedic
medical shops, an Italian pharmacy and on therieteMetal bioaccessibility was
studied by extraction with solutions simulating tgas and intestinal fluids.
Concentrations were determined by Inductively CedplPlasma-Optical
Emission Spectroscopy (ICP-OES). Five medicinesimsed in India contained
very high total amounts of As, Cu, Hg, and Pb amal products had bioaccessible
As concentrations greater than the correspondingiman admissible daily
intake level. Concentrations in the products pusedaon the Internet and in the
Italian pharmacy were lower than the safety linfilied by the international
authorities.

[1] P.l. Dargan, I.B. Gawarammana, J.R.H. Archgvl. IHouse, D.M. Wood, Int.
J. Environ. Health 2 (2008) 463—-474.
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