TMHMA BIOAOTIAZ- MPOrPAMMA METANTYXIAKQN ZMOYAQN

Epappoopévn OwoAoyia & Awayeipion MeptpaAAoviog

Maolnua:
AZIOAOIHZH, NMPOZTAZIA KAI AIAXEIPIZH YAATINQN OIKOZYZTHMATQN

Mapia AviwvottouAouv
AvattA. KaOnyntpua
Tpunpa Aswpopikng Newpyiag
Mav. Matpwv



Ektipnon Mowdtntag Yodativwy
Owoovotnuatwyv pe EqQapupoyn Zoyxpovwy
AVaAuTIKWY TEXVIKWY



POomtavon Ydatwv

d AmoteAel éva amo Ta onuUavTkotepa cuyxpova TePLBAAOVTIKA TIPORANLLOTA.

[ Juvexnc umoBabdion TN moLdTNTOC TWV USATWY HECW TWV AVOPWTTOYEVWY TINYWV pUTIAVONC.

d Eloaywyn evoc avéavopevou aplBuol punmwy, He SLodOPETIKEC BLOTNTEC KoL GUOLKOXNLLLKN
oUUTEPLPOPO  OTWC Popea  HETAANQ, TOPAOCLTOKTOVA, EVOOKPLVIKOUC  OLATOPAKTEG,
DAPUAKEUTIKEC EVWOELC K.QL.

1 Baolkotepeg embpAoelc TN pUTIAVONC OTA UOATLVOL OLOUOTI LLOTAL:

v AUCUEVEIC EMUTTTWOELC OTNV rotdTnTa Tou LAATOC.

v Koatootpodr) Twv GUoIKWY eVELALTNUATWY TWV USPOBLWY 0PYAVLOHUWV.

v Toflkéc eruOpAOELl OTOUC USPOPLOUC OPYoVIOHOUC Kol KOT EMEKTACN OTNV UYED TwV
avBpwnwv.



Avadvouevol guTot

O Xnuikéc ovolec ot omolec dev meplhapBavovtal otouc NdN UTIAPYXOVTEC KAVOVIOMOUC TIOLOTNTOC TwV UOATWY, Oev
EXEL TIPONYOUUEVWC HEAETNOel n emibpaor) touc oto TePPAMOV Kal dalveTal va €xouv OUVNTIKEC APVNTLKEC
eTLOPACELC 0TO TIEPLPAAAOV KaL OTNV avBpwrvn LVyELaL.

Eneiepyacia amofintev Extpoon {dov

amofinta, Kompra J
Expon
Améfinta

i Tzopyia

Amevleiog S1G30s0m

> amoppon
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Buopnyavia Nowokvpia Emgavelioka 66ata

IIOXIMOY, NEPO

Novtihia

‘Erelepyacia mocipov vepow

2xAua. NMnyec eloodou opyavikwy pUNtwy oto VOATIVO teptBaiiov (Tpomormolion ano
Houtman, 2010 https://doi.org/10.1080/1943815X.2010.511648)



Avadvopuevolr gumot

Mivakag: EvOeIKTIKEC KaTnyopieC avaduouevwy PUTIWV KoL QVIUTPOOWTEUTIKA Tapadelypata Kabe
katnyopilac (Farré et al., 2008 (https://doi.org/10.1016/j.trac.2008.09.010); Stuart et al., 2012
(https://doi.org/10.1016/j.scitotenv.2011.11.072)).

Katnyopieg evwoewv
NaPpKWTIKEG OUOLES
Eruppaduvtika pAdyag

Mpoidvta npocwriknc dpovtidag

DapUAKEUTIKEG OUOLEG

2TEPOELON KOL OPUOVEG
Eriudavelodpactikég ovoieg katl PeTaPOALTEG

NEec katnyopleg

MNapadeiypata

Audetapivn, kokaivn, tetpad dpokavvaLvoin

XAwpoaAkavia (ET=En» e€ABPWHOKUKAOOWOEKAVLO,
moAuBpwpovyol dtdaivulo abepec, TeTpAPpwio SLodalvoin A,
TPL-(2- YAwpoalBuAo)PpwooplkOC e0TEPAC

Bevlodawvovn, N,N-StalBuAlo-tohovauidn, pebuiofeviuAildevio ,
TPIKAOOQAVN, TIOAUKUKALKEC KOl HOKPOKUKALKEC EVWOELC

AP WUATIKWY EVWOEWV

AKETUA-CQALKUALKO  0¢&U, SkAodalvovn, dtalemaun,
kapBapalenivn, Beladplumpdtn, Lonpapidn, omoaputdoin
ALalBUAOOTIABECTPOAN, OLOTPAOLOAN, OLOTPLOAN, OLOTPOVN
AAKUAODALVOAEC (evveOAodalvOAn, OKTUA-daLVOAN),
AlBoEUALWEVEC AAKUAODALVOAEC, €0TEPEC AAKUA-POLVOAWY
NavoOAwka, 1,4 Swofavio, mpoiovrac amoAUpavonc Tmoivag,

EVWOELC IOV Tpoodidouyv yeuon Kol OouN



Avadvouevol gumot

O ‘Exouv aviyveubBel oto MOGCLUO, UTIOYELO KOl €TLDAVELOKO VEPO, OE UTIOVELO VEPOU, 0t GUTIKOUC LOTOUC, OF
uSpoBLouc opyaviopouc (ng L1- pg L1).

Ensiepyacia amoflntev Extpogn Loov

amopinta, Kowpra J
Exponi
Amépinta

e Tsopyio

Ansvlsiog 81G0som

> amoppon

|

Blopnyoavia Nowokvpia Emgaveuokd vé6ata

IIOZXIMOY, NEPO

NovTtihia

‘Erslspyacia mocipov vepov

2xAua. NMnyec eloodou opyavikwy pUNtwy oto VOATIVO teptBaiiov (Tpomormolion ano
Houtman, 2010 https://doi.org/10.1080/1943815X.2010.511648)



[TegiBaArAovTikr) avaAvon

2TOXOG: QVTUTPOOWTIEUTLK ELKOVA. OE OXEON UE TIC CUYKEVIPWOELC TwWV SLadopwyv pUTIWY, OTO
oUOTNLA TIOU TIPAYLATOTIOLE(TAL EVOC TTEPLBAAAOVTLKOC EAEYXOC KL TN OTLYLLN TTOU YLVETAL QUTOC.

J Elval mpaktikwe aduvato vo eheyxBel to olvvolo Tou TEPLPAANOVTIKOU THAMATOC TIOU
etetaleTal.

d JuM\éyovtal oelpec SelypdTwy Ta omola avaAUovTal.

d Ta amoteAéopata tnC oavaluong Bewpeltat otL aviwkatontpillouv To enimeda  Twv
OUYKEVTPWOEWV 0€ ONO TO TN TOoU TtepLBAAAOVTOC.



Ltadix mov kaBoiCovv TNV akgifela kal aSLlOMOTIA 0TI AVAAVTIKEG LETQNOELG

>uvtnpnon-fpokatepyaocia Aetypatoc
[TpoeToLaola ELYUATWY VLA LLETPNON
AvaAuTikn peBodoloyla mpoodLloplopou
[ToloTNTA XPNOLUOTIOLOU LLEVWY avTLOPAoTNPLWV
[ToloTNTa OPYAVWY LLETPNONC

AfLoAOYNON AMOTEAECUATWV



AsrypatoAnyia

H Stadkaoia tng deypatoAnyiocg otic dtadopec katnyoplec vepou (. eMLPAVELAKO, UTIOVELO,
uypa amoPAnTa) SLadEpeEL

E€aptatal amo toug nmeplBallovtikoUc mapayovtec ou eMBUUOUUE Vo TTapakoAoVBrcouE Kal
QIO TOUC OTOXOUC TOU TMTPOYPALLUOTOC OELypatoAnyLac.

\/ eTIAOYN TWV KATAANAWV GEGva dewypatoAnilag
v em\oyr) TwV TOPARETPWY TIou Oa petpnBouv EMITOTOU
v kataypodr Twv armopalitntwy MEPLBOANOVTLKWV TIOPAUETPWV

v o emoyl Twv  KATtGANAwv  Soxelwv  yla  pETAdopd  Twv
SELYHATWV

v' ouvtpnon Twv SEYIATWY LEXPL TN OTYUA TNC avAAuong oto
£PYQOTNPLO.



[IaOnTikn derypatoAnyia

O Texvikn oeypatoAndlac mouv PBaociletal otnv eAeVBepn pon Twv Hoplwv Tou pUTIOU

~

N

amo to peco SewypatoAnlac oe plo mpoopodnTIKN OTEPEN daon N pLa vypn
armoppodnTIKN daon.

Enitpemnel Tov mpoodloplopo TNC HECNC XPOVLIKA OTABULOMEVNC OUYKEVTPpWONC (time-
weighted average, TWA) tnc O0AUTAC dAONC YL UEVAAEC XPOVLIKEC TEPLOSOUC
SdewypatoAnylac.

TNV MPOCUYKEVTPWON TwV PUTTWY, AUEAVOVTAC TNV LKAVOTNTA AVIXVELONG TTOAU ULKPWV
OUYKEVTPWOEWV.

AutaveL Tnv TBovoTNTA aviYveELONC EVWOEWYV OL oTtotec armodopouvTal oAU ypryopa.



OAoxkAnowpévor AarypatoAnnreg IloAwkwv Ogyavikwv Xnuikwv
Evwoewv (Polar Organic Chemical Integrative Sampler - POCIS)

ATOTEAE(TOL QMO €va OTEPEO TPOOPOPNTIKO UALKO TO omoio Pploketal
avapeoa o€ OUO  UKPOTIOPWOELC HeUBpavec ToOAUOLBEPOCOUAPOVIKWY
TIOAULLEPWV.

MeTaAAlkol SakTUALOL XpNOLUOTIOLOUVTAL VLA VO OXNUATIO0UV TIPOOTATEUTLKO
oPpAyLoLa WOTE va anodeuvxBel n anwAela tou mpoopodnTLKoU VALKOU.

Hpoch(pnmco VALKO

OOQ - O

MmponopcoSatg psp,Bpowag




Excx0Awon (Extraction)

1 OL ocuvunapyovoec ouolec ota meptBarlovtika uvdatika Selypota elvat duvatov va
nopepmodifouv Tnv ermBupunt) peTpnon WLaitepa otav oL purnol Bplokovtal og txvn (moAv
LLLKDEC OUYKEVTIPWOELC O0TO Oelypa).

O Antatteltat eva  otadlo  StoywplopoUy  Katd TO omolo  elte  amopakpuvovtal ol
napeUnodi{ovoec ouoleC e(TE AMOUOVWVETAL TO TIPOCOLOPL{OUEVO CUOTATLKO.

H ekxUALon gival pa amno tig kat' e€oxnv XpnNOLLOTMOLOVEVEG LEBOSOUG SLaxwpLopou.



Yygn-vyen ekxvAion

d Baoiletal otnv katavoun pac Stalupévne ovotac petaéd dvo paoswyv (Lypwv) Ta omola
Sev avopeLlyvUovTal LETAEY TOUC.

d H ouola katavepetal petaély twyv dVo ddoswv (SlaAUTeC) O OplLOPEVN ovoAoyla Kal n
LoopporTiia arokadiotatal otav n eAeVBepn evepyela TNG dLaAupEVNC ouotac elval n OLa
KOl 0TLC SUO PAOELC.

H katavoun tnc ouoclac oe duo
StaAutec 1 kal 2 meplypadeTal amo
TNV MOPAKATW OXEON:




Yyon)-otegen ekxVALom (Solid Phase Extraction)

‘EvaAaktikry  peEBodoc  ekyUAONG  PE  TOAU  Conditioning L;z;d;?f Wash Elution
LKOLVOTIOLNTLKA ATIOTEAECLLATAL. .

H ekxUALoN mpaypaTOMoLE(TAL OF: — e —
(o) HKpoOTAAEC oL omolec mepleExouv KATAAANAO

MPoopoPNTLKO UALKO - »

(B) o€ Olokouc ekyUAlONC OTOUC OTolouc TO | .ﬁ
NMPOooPOPNTLKO UALKO £XEL evowpaTwOel og MoAupepn A
Lepppavn. ® ¢

Analyte e Interferences ™ ®

xAua. Baoka Bripata tng uyprnc-otePENC eKXUALONG.

Rosero-Moreano, 2018 http://dx.doi.org/10.5772/intechopen.77254 (LicenseCC BY 3.0)



http://dx.doi.org/10.5772/intechopen.77254

EKXYAIXH LYTEPEQN AEITMATQN/MEGOAOX
QuEChERS (Quick-Easy—Cheap-Effective-Rugged—-Safe)

> Avarttuxfnke to 2003 amo Ttoug
Anastasiades et al. w¢ pa Vvea
MPOCEYYyLlOn  TNG  €KYUAlONG M€
avakivnon pe tn xpnon ACN oe
deilypata GUTIKWY LOTWV.

»Me KaTAAANAN Tpormornoinon
Xpnolorontnke ywa tnv ekxUAlon
OPYOVIKWV €EVWOEwWV amo oladopa
UTTOCTPWH.OTA.

Ekx0OAion deiyuaTog

Opoygvomompuévo ogiypa,

IIpooOkn AkeTovViTpLAiov
Avapeitn

IpocOnkn aAatTwv:
49 avvopo MgSO,
1g NaCl
1g Na,Citrat x 2H,0
0,59 Na,HCitrat Sesquihydrate

W

Avakivion-PuyokéEvTpnon-XvALoy] VTEPKELUEVOD

KaBapioudg deiyuaToq

IpocOixn: MgSO,/PSA/GCB

Avakivion-PuyokéEvTpnon-XvAroy] VTEPKELUEVOD

ANAAYZH




XPQMATOIPADIKEZ MEOOAOI ANAAYXZHX

d Alaxwplopog pyATwy avopyavwy i OpYAVLKWY OUGLWY OTOL OUCTATLKA TOUG.

O Emituyxdvetol e TNV KOTOVOWN TWV OUOTOTIKWY Tou piypotoc petaéy Svo dpaocswy, HLAC

/4 4
KLVNTINC KOL ULOC OTATLKIC.
A
B
L Eikova 23-5 H apxh Tng xpwparoypagiag:
H diahupévin ouaia A, nou spgavizel

Aighitng
€kAouang

APXIKN Zwvn Tcov/
SIOAUPEVIV
ouciav A kal B

MANPWTIKG UMKG
OTAANG (oTatikn
@Aon) diwpoUlEvo
orov dighdtn {Kivntn
@aocn)

Mopwdng diokog

AI0AUGTNG Nou I 0 O E&€pxetar g E&Epxetan HeyaAUTEpn GUYYEVEID NPOG TN CTATIKA Gpdon
‘ekgpxetal 0 0 Q1B QoA and tnv oucia B, napapével NepIco6TeEPo aTN
(Exhouopa) (0) 8) W ) () othAAn.

DANIEL C. HARRIS, NMOzOTIKH XHMIKH ANAAY:ZH TOMOZ II, NMEK 2010



XPQMATOIPADIKEZ MEOOAOI ANAAYXZHX

1 To mpocg Staxwplopd Uiypo ELOAYETAL OE [La TTPOoPOPNTIKA OTATIK GAon UE HEYAAN LOWKN
emupaveLla

d Ta cuotatikd tou petatomnidovral pe dtadpopetikn TaxvTnTa €attiog Stadopwyv oTNV KATOVOUN
TOUC HETOEL TNC KLVNTNC Kol TNC OTATIKNC dpaonc.

AIOAOTNG

gkhouang
ApPXIKA Zmvn T(nv
dlahupgvov
ouciowv A Kal B
MAnpwTikS UAIKS
OTAANG (OTATIKN
(pAaaon) aiwpoUpeEvo
atov JIahutn (Kivnth
pacn)

Mopwdng diokog Eikova 23-5 H apxii Tng xpwuatoypagiac:

H diahupévin ouaia A, nou epgavizel
AaAdTng nou Q E&Epxetar @ E&Epxetan HeyalUtepn ouyygvela Npog Tn OTATIKA ¢pdon
’SEépXSTGI Q1B QA and Tnv oucia B, napapével nepicodtepo otn
(Ekhouopa) () (5) (v) ©) o) oTHAN. 17

DANIEL C. HARRIS, NMOzOTIKH XHMIKH ANAAY:ZH TOMOZ II, NMEK 2010



d H katavoun twv poplwv evoc delypatoc petatl dVo paoswv eAEyyeTol amd pla otabepad
LOOPPOTILAC, TTOU OVOALETAL CUVTEAEOTNC KATAVOLNC Kal cupBoAiletal pe K.

(G
C'M

orou C, kat C,, CUYKEVTPWOELG TNG OUGLAG OTNV OTOTLKN KAl TNV Kntr) ¢aon avtiotoa.



DANIEL C. HARRIS, INMOZOTIKH XHMIKH ANAAYZH TOMOZ II, NEK 2010

» To. ONUATO. TWV CUOTATLKWY TIOU QVLXVEUOVTAL amo TOUC OVLXVEUTEC amelkovilovtal ot
Xpwpatoypadnuota pe tn popdrn Kopudwv EkAouvaonc (peaks) mou HoLAlOLV UE KOUTIUAEG
Gauss.

»H vpadikn mopdoToon TNC OmOKPLONCG TOU OVLXVEUTN OE OYEON HE TO YPOVOo KaAeltal
Xpwuatoypapnua.

- LAV N _. o

Znpeio Kaunng (to
Mo andtopo TUAPA —
NG KAPMUANG)

z S =2, h

Andkpion avixveutn

N | —

! A\ .
—-/_4__,1_, w = 4¢ \.J‘_‘___

(’1‘ =0 ) Xpbvog n OYKOG ——»
gyxuon

Eikova 23-9  15aviké xpwpatoypdenpa Gauss nou deixvel NS PETPIOUVTAl TA W KAl Wyz. H TIpA Tou w
MPOKUNTEl Qv NPOEKTEIVOULE NMPOG TN YPAHHA BAONG TIG EQANTOUEVES OTC ChEI0 KAPNAG.



O xpovoC TMou N ouola TIAPAMEVEL HECA OTN Xpwuotoypadlkry otnAn ovopaleTal ypovoc
ouykpatnong (retention time, t;)

O xpovoc mou xpelaletal To PEPOV OUOTATLKO (KNt ¢aon) va dlovuoeEL TO HAKOC TNC
XpwpatoypadpLkng otrnAng KaAeital vekpog xpovog t,,

Znpeio Kaunng (to
Mo ANOTOUO TUANA —
NG KAUMUANG)

Andkpion aviXveutTh ——»

i=0 Xpdvog n YKo ——»
(Eyxuon)

Eikova 23-9 13aviké xpwpatoypdenpa Gauss nou deixvel Ndg PETpIouVTal TA W KAl Wip. H TIA TOu w
MPOKUNTEl AV NPOEKTEIVOUE NPOG Th YPARMN BAoNg TIG epaNTSPEVESG OTO OhEI0 KAUNAG,.

DANIEL C. HARRIS, IMOZOTIKH XHMIKH ANAAYZH TOMOZ II, NEK 2010



AlaxwpIoTIKN IkavdTnTa
= 0,50
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AlaxwpIcTIkA IkavéTnTa
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Xpévog —

Eikova 23-10 Aaxwplopss kopupav Gauss icou epBadod kal NAATouS. O SIOKEKOMMEVES YPAUHES
DEXVOUV TIG HEPOVIDUEVES KOPUPES, EVID Ol CUMNAYEIG YpaPPES eival To aBpoicpa twv 800 Kopugpav. To

aAAnAenikaAuntépevo sppaddv NapoucIGzeTal CKIAOUEVO.

DANIEL C. HARRIS, TOXOTIKH XHMIKH ANAAYXH TOMOZX II, IEK 2010



Xewuatoyeagnua
TLmMAnpodoplec UIMOPOUUE VO TTAPOUUE ATIO TO XpWHOTOYpAPNUQ;

KaBe Oladopetikn kopudrn oOTO XpwHATOYpAPNUO OVTIOTOXEL Kal O €va OLAPOPETLKO

OUOTATIKO TOU MELyLATOC.

‘Oco 1o TOAUTIAOKO €lval TO HELYMO TOOO TIEPLOCOTEPEC KOopudec Ba uTapyouv OTO

Xpwuatoypapnua.
[TOLOTIKOC TIPOCOLOPLOUOC: XPOVOG €KAoUONG

npotuna deiyparta (standards).

[MOCOTLKOG POCOLOPLOUOG
Erudavela xpwpatoypadkng kKopudnic.

Intens.
[mAU]] 1 3

200 -

100 —

0- A _PI_JL.._\“__,

1 1 1 1 ' 1
2 4 6 8 Time [min]

ZxApa. Xpwuatoypd@nua dIaAluaTog TToU TTEPIEXEI TPEIG EVWOEIS (MiYHQ)



Xowpatoygagia — €1dn pe fACT) TNV KLVITI] PACT)

Aépla Xpwpotoypadia Gas chromatography (GC)
H kwvntn ¢aon elvat otnv agpla popdn. Ateéayetol o€ otnAn

Yypr xpwpatoypadia (LC)
H kwntn daon elvat otnv vypn popdn. AteEayetal o€ oTNAn

High performance liquid chromatography (HPLC)
MKpEC moootNTEC dElYMATOC
YynAn ntieon




Aggla xowuatoygagia

Eicaywyéag
= BeivHatog  pyivveutiic \ i

Movada emegepyaciag

. ofparog
Aépio

2ymua. Bacikd Tuiuoto GUGTAUOTOC AEPLOS YPOUOTOYPOPTOG

Tpormormoinon amé Shaipuzaman et al. (2021). A review of free fatty acid
determination methods for palm cooking oil. Journal of Physics: Conference
Series. 1921. 012055. 10.1088/1742-6596/1921/1/012055.  Available via
license: CCBY 3.0

Tpomomoinon amd  https://www.ssi.shimadzu.com/service-support/fag/gas-
chromatography/what-is-gas-chromatography/index.html

0 MéBodoc Staywplopou.

O Xpnoluomoleltal yla mTNTKES KOl UN
Bepuoevaiobntec evwoeLc.

0 Mpoodloplopdg TAUTOTNTAC
(molotikn avaAuon) kKol TooOTNTAC

(moooTLK) avaAUGCN) TWV EVWOEWV.




Aépro ypopatoypaelo

 To Selypa elodyetol otnv opyavoloyia, Beppaivetal kat e€aepwvetal Apeoa.
dTo d€pov agplo odnyel to delypa otn otnAn.

dTa ouotatikd tou delypatocg Staxwpilovtal evtog Tng oTnANC.

1 'EkAoucn Tou cUOTATIKOU/CUOTATIKWV.

d Avixyvevon péow tne mapoywyng onpotoc.

(KataAAnAec ouvBnkec mieong, mapoxnc pEpovtoc agplou Kot Bepuokpaoiag)

oo

. '-‘;}"‘ Stationary phase
Eyxuon ? Mobile phase Carrier gas
e . Ociyuaro
Movada &yxuong ZTIAN AVIXVEUTHC YH S oE.
e O&puavan & AlaXWwpIoP6C —
Yypo deiyua Egarmon OUOTATIKGV Meratporm o ok e ”
0, , AlaxwpIioP6g : ,\n;;,
- | ; o
(o) - ( . cis OV v l 1 BooP
o _ o ) A A A
o© o o '
_ Movada emetepyaoiac
dEpov aépio bedopuy ‘ExAouon

Peak

Tpormormnoinon ano https://www.ssi.shimadzu.com/service-support/fag/gas-chromatography/what-is-gas-
chromatography/index.html

nnnnn




YI'PH XPQMATOIPA®DIA

J Atoywplopnog Kal 0 TTOCOTLKOC TIPOOSLOPLOUOC TIOALKWY, LN TTNTKWY N Beppo-suvaiobntwv
EVWOEWV oL omtolec Sev pumopouv va avaAuBouv amevBelac pe Tnv agpla xpwpatoypadia.

d AVo €ldn vypnc xpwpotoypadiloc avaloya HE TIC OXETIKEC TIOAKOTNTEC HETAEY KLVNTAC
KOl OTATIKNC daonc.

v Xpouoaroypagio Kavovikic pacns

H otatikn paon elval o moALkr amo tnv Kwntn eaon

v Xpouaroypagio avactpopns pacns

H otatikn paon eivat Alyotepo MOALK Ao TNV KNt daon



YI'PH XPQMATOIPA®DIA

200Tnpa £yxuoncg Xpwparoypa@ikn AVIXVEUTIC
OTAAN
‘ l Y y
— T .

AVIAIQ

Y |easa llll I\

Xpwpartoypaenua

LS
7

|

Kivnm @aon

Il
Il
lll
il

Ll

[
|

2XAUOL 2ZXNUOTIKA avamopaoToon ouoTthuatoc xpwuatoypadiac vPnAne amodoong
(Tpomonoinon amo Guerra, 2005 in Encyclopedia of Analytical Science (Second Edition)).



YI'PH XPQMATOIPA®DIA

s EUpoc ponc otnv vypn xpwpatoypadia: 0,5 ewc 5 ml/min.
s Ertuyyavetol pe avtAleg mou Aettoupyouyv o€ mieoelc 300-6000psi.

**OL ouvnBLopevec oTNAEC Pe UALKO TANpwoNnG 5pum, Asttoupyouv pe pory Iml/min ko TEoELC
1000-2000 psi.

“*'ExAouon:

Q) LOOKPOTLKN: N ocuotacon tN¢ Kwntng daonc dev petaaAleTal Kata Tn OLAPKELA TNC
avaivonc.

B) PBaBuwtn: n wYLC TNC KWNINC PAONC HETAPAAETAL ETLTUYYXAVOVTAC KAAUTEPO
SLAXWPLOUO.



YI'PH XPOQOMATOIPADIA
Kwnt ¢odon

J Xpwpatoypadila kovoviknc daonc

Xpnolwuormoleital cuvnBbwce efavio we puBULOTAC TNC WOYVOC Tou piypatoc padll pe
LOXUPOTEPOUC OLAAUTEC OTIWC YAWPODOPLLLO 1) TIPOTIAVOAN-2.

J Xpwpatoypadia avaotpodng paong

XpNOLWOTIOLE(TAL VEPO, O QVAUELEN HE LOXUPOTEPOUC OLOIAUTEC OTWC HEBAVOAN,
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Znpavtkn €€EAEN otov eupUTEPO TOUEQ TNE XNMLKNG avaluong amotéAece n culevén TG
daopaTtopeTplac palac Le TN Xpwportoypadia.
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DaocuatopeToia palag

» XpNOLUOTOLE(TAL TOOO YL TOV TIOLOTLKO (TauTomoinon Kot mpoodloplopoc
SouNC) 000 KAl ylo TOV TIOOOTLKO TPOCOLOPLOMO OPYOAVIKWY EVWOEWV OE
Sladopa UTTOOTPWLATAL.

[TAeovekTnuaTa :
v LEVOAN EKAEKTIKOTNTAL
v KOAN QITOKPLoN 0€ OAEC TLC EVWOELC aveéaptnTa TNS SOUNC TOUC

v oAU unAn evaoBnola
v' oUZguén TNC GACUATOUETPLOC LALAC LE OEPLA KOL LYPN XpwHaToypadia



DaocuatopeToia palag

MeBobdoc n omola meplhapBavel tTnv mapaywyrn LOVIWY (Kuplwc BeTikwy) amo Ta
LOpLaL VOC OELyLaTOC

» 0O SLaxwpLoUOC TouC yivetal ocupdwva Pe To AOyo TG Lalog mpoc to GopTio Touc
(m/z) kKaL TNV avixveuon Twv LOVTWY AUTWV.

»H pala exdppaletal oe povadec atoplkne paloc (Atomic mass unit, amu) n
aAAlwc Dalton (Da) (1 amu=1Da=1,66054x102%7 kg/atopo 14C).

» 0 Aoyoc (m/z) AapBdavetol pe dlaipeon tnNC pLoplaknc HAalog evoc LOVTOC LLE TOV
apLOUO (z) TwV PopTilwyv IOV PEPEL



To ¢ddopa palog mou AopPBavetal ano eva opyovo dacpatoypddou palac elvol n ypadlkn AmeKOvVIon TG
gvtaonc (adBoviag) Twv LOVTWYV cLVAPTACEL TOU AOyOoUu TouC M/z
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IXAHa. UoTnpa O€plag  Xpwpotoypadlag-
daopotopeTpian HAloG He TNYN LOVILIOUOU HE

T(POOKpOUON nAektpoviwv (El:  Electron
Impact/Electron lonisation) povtého QP-2010
(Shimadzu)
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1. Salicylic asid 2. Clofibric acid, 3. Touporfen. 4. Paracetamol, 3. Caffeme, 6. Phenazone, 7. Gemfibrozile, 8. Naproxen 9. Triclosan,
10. Diclofenac, 11. Fenofibrate. 12. Carbamazepine

IxAna. Xpwpatoypadpnua oAtkol ovtikoU pevpato¢ (TIC) am GC-MS (EI)  mpotumou
StaAupotog 12 GapUaKEUTIKWY EVWOEWV CUYKEVTPpWONCG 50 pg/L.
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Ahstract The present sdy could serve as a multidisci-
plinary approach for the assessment of river surface water
quality with the use of chemical and biological methods.
Specifically, physicochemical parameters. heavy metals,
and pesticides were measured in water samples from three
different stations (sampling station 51, 52, and 53) along
Asopos River (Greece). In parallel, algal species (primary
producers)—such as Scenedesmus rubescens and Chloro-
coccum Sp.; consumer invertebrate species, such as the
fairy shrimp Thamnocephalus platyurus and the rotifer
Brachionus calveiflorus; as well as human lymphocytes—
were exposed to those samples for assessing their toxic and
genotoxic/mutagenic  effects. According to the results,
although the values of almost all of the physicochemical
parameters tested, heavy metals (zinc, cadmium, lead, and
mercury ) and pesticides were lower than or within the re-
spective environmental guality standards, thus offering no
clear evidence for their natural or anthropogenic origin.
Values recorded for nickel, chromium, hexavalent
chromium, and malathion represent a ty pical case of mixed
influence from natural and anthropogenic enrichments. In
contrast, the algal growth arrest. the acute toxic effects on
the freshwater invenebrates, and the increased micronuclei

Electronic su ary material The online version of this
article (doi: 10.1007/500244-01 5-0152-9) contains supplementary
material, which is available to authorized users.

=] Stefanos Dailianis
sdailianis@upatras. gr
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of Sciences, School of Matural Sciences, University of Patras,
26500 Patras, Greece

©  Department of Envimonmental and Natural Resources
Management, University of Patras, 30100 Agnnio, Greece

@ Springer

frequencies observed in human lymphocytes showed the
presence of human-derived hazardous substances, which
were hardly determinable with the use of conventional
chemical methods. Given that the presence of priority
pollutants in river surface waters. heavily burdened by
anthropogenic activities, could give no clear evidence for
their biological risk. the results of the present smdy showed
that chemical and biological assays should be applied in
parallel, thus serving as a reliable tool for the assessment of
river water quality.

River surface waters receive large quantities of hazardous
substances. which mainly derive from industrial, agricul-
tural, domestic sources, and municipal sewage-treatment
plants as well as surface runoff and atmospheric deposition
(Ohe et al. 2004). In this context, the Water Framework
Directive (WFD; Directive 2000/60/EC) was established to
progressively decrease the emission of hazardous sub-
stances into all ground and surface waters within the
European Community (EC), whereas directive 2013/39/EU
defined environmental quality standards (EQS) for priority
substances. to protect the aquatic environment from their
adverse effects (Official Journal of the European Union
2013).

The contamination of river swface water, commonly
used as a source of drinking water as well as for agricul-
tural and recreational activities around the world, is be-
coming a major problem worldwide due to changes in
water composition and the concomitant enhancement of
deleterious effects on aquatic biota (Ohe et al. 2004). In
addition, the presence of toxic substances could affect not
only fauna and flora as well as humans by way of food and
water supplies (OECD 1994). In this context, physico-
chemical methods are commaonly used for assessing the

https://doi.org/10.1007/s00244-015-0152-9
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ARTICLE INFO ABSTRACT R
Feywords: The present study investigated the fate, and the biological effects posed by the presence of Disposable Face Masks
Algae (DFMe) into fresh. and saltwater media, using both chemical and biological testing. To this end, sightly frag.
Alliskxly foctend mented DFMs were maintained in tnks with antificial sea water (ASW) or dHz0 ([DFMASW and DFMAH0,
m:;‘:“g wilelenices respectively) for a pericd of 20 days (ander continuens agitation, oxygen supply, and light/dark ration 1:1) 1o GC-MS
Palyprupylens micrefibers simulate both fresh- and saltwater nataral conditions. Thereafter, DFMs leaching sobstances were determined, & - " s
Tazicly bedore proceeding to bialogical wsting with the nse of the marine bacterium Alifvirio fischeri {Bioluminescence Bioluminescence inhibition
TInhibition assay], the fresh. and saltwater algal species Crlorococoum sp. and Teressimis suecica (algal bivassays), bioassay
as well as the fairy shrimp Thomnocephalis planurns, the water flea Daplania mogre, and the rotifer Brochions
calyciflanes (acute toxicity screening tests, in terms of microbiotest). According to the results, once into aquatic (MICROTOX, Aliivibrio fischerr)
media (DEMASW and DFMAH,C) DFMs are sabjected to degradation, leading o the release of organic, inorganic, .
and palymeric compounds (PP microfibers). Congidering that possible interactions of the leaching substances
would differentially affsct the agquatic biota, the present study showed that DFMs leaching substance could be -
harmful to the fairy shrimp T. plapunes, and the water fea D magno, with slight to non-toode effects o be a
observed in case of Chiorococcesm spe and Tetraselmds suecica, the marine bacterinm Alivibrio fiicherd, and the O 3
rotifer 0, calyciflonus. The present findings showed that the DFMs improper disposal into fresh. and/or siltwater i
media, followed by their degradation and leaching processes, coald lead 1o the release of sabstances of great i
environmental concern, thus promoting awareness about their proper handling and management, as well as the Raman spectra :
lomg-term monitoring of their environmental risk. I " f'b {
(polymeric fibers)
1. Intredustion {Benzoxn et al,, 2021).

Although most of the DPMs should end up in wast landfills, the lack

The masmive production and uzage of surgical or Dizposable Pace
Mazks (DFMz), among other personal protective items (ie., hand sani-
tizerz, hand gloves, face shield, etc.) during the recently apread COVID
19 outbreak highlighted the urgent need for human protection againzt

airhorne contaminantz (by means of atmospheric polhtion)
and diseases (Humphreys, 2020; Wilson et al | 2020). Despite the
beneficial human health outcomes, the lack of official disposal feor
recycling) guidelines has led to impropes handling and management of
DFMz, thuz raizing about their savi | fate and risk

* This paper has been recommended for acceptance by Dr Hefa Cheng.

«of appropriate infrastructure for their safe dispogal (Uddin ez al , 2021,
and,/or information about their use and recycling (Frat et al, 20207 hag
led to their presence at terreatrial and aquatic ecosyatemas, like lakes and
coaets, all over the woeld (Aragaw, 2020; Ardumo et al, 2021; Padare
and Okoffo, 2020; Okuku et al, 2021; Prata et al, 2021} The latter not
only intencifies the already existed plactic pollution (Patricio Silva et al,|
20213, but increasingly contributes to the releaze of organic and inos-
ganic pollutantz into the water basine. In particular, DFM: mainly
«conaizt of 2 nose metallic wireframe (including almoat 4.5 wt% iron and

* Correspending awthor. Department of Biology School of Natural Sciences University of Patras GR-26500, Rio, Patras, Greece.

E-mudl ackdress: sdailianis@upatras.gr (5. Dailianis).
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