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Me 1o mépag avtg ™ Aumlopotikng Epyacioc, 0o 10eha mpdTo o’ OAovG Vo e0YopIoTHC® TOV
emPArénovta KaOnynt| pov Ap. BAdon I'odAa yuo v avéBeon tov Bépatog, v emGTNUOVIKY
TOL K0B0dNYNoN KATA TN SEKTEPALMOT] TNG SMTAMUATIKNG EPYAGTOGC, Y10 TIC TOAVTIUES GLUPBOVAEG
OV 6€ KdOe 0TAd10 NG, KAOMS Kot Yo To apeiwTo evdlapépov Tov. Téhog, dev Ba pmopovca va
TOPOAEIY® VO EVYAPICTNO® TO KOVTIVO POV TTEPIArAoV Kot Wdtaitepa Tovg yovelg pov, HAla kot
[Movayioto, yioo v avomoAdyiotn ompiEn toug kab’ OAn TN SdpKew NG EKTOVNONG TNG

TOPOVCAG EPYUCING.



INEPIAHYH

Ta yapovmia eivor o kapmdg Tov dévdpov Ceratonia siliqua kot ypnopuonotovviol mg TPOT
VAN vy v mopoyoyq mAN0ovE TPoRilmy, €K TOV OMoi®V T Ol0ded0UEVO Eivol TO
yopouropero. To yopovmouero cOpPvo pe mpdoeateg UHeAéTeg mapovotalel TAN00g
EVEPYETIKOV WO10TATAOV, TOL GLOYETILOVTOL [E TO POIVOAMKE GLGTATIKA TOv. [t TV pedét
TOV QUIVOAMK®OV GUOTATIKOV GTO O1POMO. OTMC OVTO TOV YOPOVTOUEAOV OOLTEITOL ™)
OTOUAKPVVOT TV COKYGp®V, oL &ivar 10 POCIKO TOVG GLOTOTIKO KOl 1 OVENCN TNG
TPOCLYKEVTIPMOOTG TOV TPOGOOPILOUEV®DY GVOTATIK®V. [ TNV gkyOAION TOV GLGTATIKOV
avT®V cLVNOmG emAEyETOL 1| EKYOAIOT VYPOV-VYPOL 1| ekyOAon otepenc edong (SPE), mov
etvar 1dwaitepa ypovoPopeg kar pe VYNAO K6GTOG avdAvong. Lkomdg NG TapovGOS STPPNG
Ntav 1 avamtuén (o ypnyopns Kot YopUnAod KOGTOLG EKYVAICNG TUTOVL HUIKPOEKYVALONG
dwomopdg vypov-vypovy (DLLME) Yo Tov Tpocsdlopiod TV QOIVOMK®OV GUCTATIKOV GTO

YOPOVTTOUENO.

[Na mv avértoén g pebodoroyiog DLLME ypnowomombnke teyvntd opdmi, mov
TPOGOUOLALEL TNV GVLGTACT] TOV YOPOVTOUEAOV EUTAOVTIGUEVO LE TECCEPO PALVOAMKEH 0EEn
kot Tpia @Aafovoedn). o v avantuén g pebodoroyiag agloroyndnkav to yAwpopdplto,
10 Otyhwpopeddvio kot 1o PBpopoPevioio ®g OAvTES exydMong kob®O¢ emiong kol 1M
pneBavorn, mn oketdvr Kol TO OokeTOVITPIAMO ¢ OloAvteg otaomopds. Ev  cuveyeia,
depevvinkay Kot ot BEATIGTOL OYKOL TOVG Yo TNV €miteLEN TG HEYIOTNG OVAKTINONG TOV

TPOGO0PILOUEVMOV GLUGTATIKMV.

Ta amoteAéopata £de1&av OTL 1| PEATIOTN OVAKTNGN TOV QOIVOAIKADV GUCTATIKOV EMTELYONKE
pue v xpnon 450 pL ylwpoeoppiov g daAdT ekydiong kot 800 puL peBavoing g
ST dcmopds. Téhog, m Peitiotomompévn pebodoroyior ypnoponombnke yo v
HEAETN NG PatvOAknG cvotaong Kumplakdv yapovmoperlwv. H avaivon toug £€0e1Ee 0Tt TaL
Kvurmprokd yoapovmduera eivar miovola mnyn yoriikod o&€og (237-285 mg/100 g), evod
TEPLEYOVV  ONUOVTIKEG TOGOTNTEG KOTEYIVIG, EMyoAAokaTeXivG, YOAAMKOD €0TEPA NG
eMyolhoKaTEXiVIG, OLPIYKIKOD Kol KOQEKoD 0EE0C. ZUUMEPUACUOTIKA, T TOPOVCH
pebodoroyic DLLME o6& ocuvovacpd pe tv vypn ypOUOTOYPO@ic. DYNANG amod0ceEmS
(HPLC) amotedovv évo ypNouo €PYOAEID Y100 TNV TOGOTIKOTOINGT T®V TOAVQUIVOADYV GTO

YOPOVTOUEAO.
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ABSTRACT

The carob tree, Ceratonia siliqua, is considered an important component of the vegetation in
Mediterranean basin for economic and environmental reasons. Carob pods are used to
product many snacks and desserts of which the most widespread is the carob syrup. Many
studies demonstrated the health-promoting properties of carob syrup and they are correlated
with its phenolic composition. Generally, the analysis of phenolic compounds in syrups
involves the elimination of matrix components, mainly sugars, and the preconcentration of
analytes before the determination, which is carried out most often by HPLC. Liquid-liquid
extraction with organic solvents and solid phase extraction (SPE) are frequently used to
extract and concentrate the phenolic com-pounds from syrups, but these methods are time-
consuming and expensive. The aim of this study was to develop a fast and inexpensive

DLLME method suitable to the determination of phenolic com-pounds in carob syrup.

An artificial syrup reflecting the main components of carob syrup, was prepared in order to
develop DLLME method. This solution was spiked with four phenolic acids and three
flavonoids at 1 pg g'. Initially, chloroform, dichloromethane and bromebenzene was
evaluated as extractant solvent; whereas the efficacy of methanol, acetone and acetonitrile as
disperser solvent was also determined. Furthermore, the volumes of extractant and disperser

solvents were optimized to increase further the recoveries of phenolic com-pounds.

Results showed the exhaustive extraction for investigated analytes (recoveries >80%) was
achieved using 450 pL chloroform as extractant solvent and 800 pL methanol as disperser
solvent. In a next step, the phenolic composition of carob syrup produced in Cyprus was
studied using the proposed DLLME method. Chromatographic analysis showed that the
studied carob syrups were a rich source of gallic acid (237-285 mg/100 g), while they contain
catechin, epigallocatechin, epigallocatechin gallate, syringic acid and caffeic acid at
significant amounts. Overall, the proposed DLLME method in combination with HPLC is a

useful analytical tool for the determination of phenolic compounds in carob syrup.

Keywords: carob syrup, polyphenols, phenolic acids, flavonoids, dispersive liquid liquid
microextraction, HPLC
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