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To IMpofAnpa twv A@Aatovwv

Ot apAato&iveg ouykataAéyovtal oTi§ TTALOV ETTIKIVOUVEG LUKOTOEIVEG TTAYKOO WG,

Mapayovtat kupiwg armé toug poknteg Aspergillus flavus kau A. parasiticus, ot omoiot

avamtuooovTal o€ ENPoUG KApTToUG, SUNTPLOKA KAl AAAX TPO@IUA UTTO EVVOIKES

ouvOnkes Beppokpaciag Kat vypaciag.

AgpAatoéivny Bl

Kapkivoydvo katnyopiag 1

ovppwva pe t IARC — n o to&ikn

KOl EKTEVWG LEAETNLEVT QPAATOEIVN.

Xnpkdg Kivéuvog

Agpratoéives B2, G1, G2

Opdda tovwv pe SlaopoTrompévn
XU Sopr Kat petafAnt
TOEKOTNTA, TTOV ATTAVTWVTAL O

apUySoAa Kot GAAOUG ENpovg KapTToug.

ToBapn amelln ywx ™ dnpdoia vyesia kot ™ Blopnxavia tpo@inwy — armarteltal

QTTOTEAEOUATIKY OTPATNYIKY adpavomoinong 1) MpoAnYn¢ Tov oYNUATIGHOV TOVUG.



Ztoyol ™G MeAeg

H mapovoa epyacia Siepeuvd ™ xprion g y-aktvoBoliag wg texvoAoyiag emegepyaciag apuySaAwy, e TETPATIAY] EPEVVITIKY E0TINON KAl OKOTTO TNV

a&loAdynon tOo0 TG ATTOTEAECUATIKOTNTAS TNG 000 Kl TWV EMEPACE®V TNG G TNV TTOLOTNTA TOV TTPOIOVTOG.

Adpavomoinon ApAatoévwv

A&loAdynon g kavoTNTag TG Y-aKTVOPROAING v HELWOEL Ta ETTITES AL
Twv aglatoévwv Bl, B2, Gl kxat G2, t6c0 o€ Stalvpata 660 Kal 0€

apvySaia.

Opemtikn Agla

MeAétn g emiSpaong ™G y-aktvofoAlag ota pakpoOpemTikd Kat
UKPOBPETTIKA GLOTATIKGA, cLUTTEPLAAUBavouevng ¢ Brtapivng E kat

TWV AUTAPWVY 0EEWV.

MwpoBloroyikn Ac@aieia

A&loAdynon g emidpaons g y-aktwvofoliag otnv adpavoroinon kot

OTNV AVaeTOAN TNG avartuéng tov A. flavus oe gpfollacpuéva apiySoda.

BéAtiotn Adon

[Ipoo8loplopdg g 860MG TTOU EMITUYXAVEL TNV KAAVTEPT LGOPPOTTIOL
METAED TNG ATTOTEAETUATIKOTNTAS aSpavoTToinong Kat tng Statipnong

™G OPEMTIKNG TTOLOTNTAS.



[Tetpapatikog XxedLao oG

Tpla Mepapatikd ZkeAn

9 ArcAvpata a@Aatodivwy
Texvntd mapackevaopéva Sladvpata cvykévtpwong 5 pg/kg, yu
™ UEAETN TNG Gueons Spdong.

—  Epmlovticpéva apoySeaia
ApdySada epmiovtiopéva pe agratoiives (Vypacia 4,5%), yio
HEAETN TNG pelwoNGg o€ TTPAYHATIKO TPOPLUO.

—  EppoAacpéva apiySoda

Apdydada gpBolacpéva pe A. flavus, yia tv a&loddynon g
pikpoflakng adpavotroimong.

Ot avaivoelg mepdapfoavav HPLC-FLD yw tig agAatoéives, AFPA yua

TOUG PUKNTES KL TIPOGSLOPLOUO TWV BPETITIKWOV GUOTATIKWOV.




® Control m1kGy m2kGy "4kGy m8kGy

AwcAvpata A@Aato§vwv: 2 2a 2 2 a
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* Aflatoxin

Aflatoxin B, Aflatoxin G,
H axtwoBoAnon twv Sladvpdtwyv a@latoiivov avédelte ocagn Socoefaptwpevn pelwon, pe v Bl va epgavidel tn peyadtepn evalcnoia.

AgpAatoivny Bl Agprato&ivn Gl
Meiwon €wg 62% ota 8 kGy — n o aktwoevaiodntn To&ivn. Inpavtikn pelwon mapopotag tédng pe vy Bl Adyw g cuyyevols
xnuuaig Sopng mg.

Agplatotives B2 & G2 Mnxavionog
H axtwoéAvon tou vepov Tmapayet pies "OH kat *H ot omoleg, oTig

Mk potepn evatoOnoia — 1 kekopeopévn SakTVALAKY Soun Toug
TEPUTTWOELG TwV B1 Kat G1 mpooBdArouv toug Sutholg SeGpoUg Tou

TTPOooSISEL OXETIKT avOEKTIKOTNTA TN PL{IKY 0&elbwan.
OTTOVTWVTAL O OPWUOTIKOUG 1 ETEPOKUKALKOUC SaKTUAioUG.



Apuydaia
Epmlovtiopéva e
ApAato&iveg

H axtivofoAnon apuySaiwv pe xaunin

W Control ®m1kGy m2kGy ©4kGy m8kGy
a b a a g

b

meplektikdmTa og vypacia (4,5%)
ETTEPEPE CAPWS IKPOTEPT UEIWON TWV

a@Aatoélvwv oe oUYKPLOT HE TA VOATIKA

Aflatoxin levels (ug/Kg)

Stodvpata. H xapnAn vypacia meplopilet

OTUAVTIKA TOV OXNUATIONO EAEVOEPWV

pl{wV, HELWVOVTAG £TOL TNV B2 Gl G2
) ) Aflatoxin
QTTOTEAECUATIKOTNTA TNG akTvoBoAlag.
ApAatoivn Bl Aglatotivn Gl
. o _ . . . . .
Ms'm)cn 24% ota 8 kGy — oo Té xaunAdtepn armd v avtiotoyn oe vATIKO Meiwon 20,5% ota 8 kGy — axohovBel mapbpow téon yie v Bl 6To Tpo@uo.
StéAvpa (—62%).
Kplowog IMapayovtag Iuumépacpa

Agv EMTUYXAVETAL TTAT PG AMTOTOE Vot — 1 Y-akTwvofBorio ammd pévn g Sev

H vypaoia 4,5% meplopilet ovotaotikd v mapaywyn “OH. H av&non g vypaociog
emapkel yua v adpavotroinon twv a@Aatovmv oe Enpa apdySaia.

Ba LTTOPOVOE VA EVIGYVOEL TNV ATTOTEAECUATIKOTNTA TNG EMeEepyaaiag.



Aul’)YS a)\'a ],1 8 Meiwon Tou A. flavus petd and y-aktivoBolia
120 -

100%
100 4
A. flavus :
S so
’ 7 i Q
H y-axtivoBolia emédeile e§onpeTik) g
-] 60 54%
AMOTEAEGUATIKOTITA OTHV e
‘ &
adpavottoimon tov A. flavus, 5
; ; q S
ETTLITUYYXAVOVTAG TTAN PN EdAetdm Tov 20 |
poknta og 86oeg 22 kGy. H avaotoAn 0% - o%
A ’ r 0
NG LUKNTLOKNG AVATITUENG GUVETTAYETAL 0 kGy 1kGy 2 kGy 4 kGy 8 kGy
L, , (Control)
KOL TNV ATTOTPOTIN VEXG BlOO’UVGSO'T]Q Adon y-aktivopoliag (kGy)
AEAATOELVMOV KATA TNV aTToBrKevo. ()/
- 4 6 0

ot 86on 1kGy — onuavtikn, aAA& atedng adpavottoinon.

1007%

ESaiewym

A pNs adpavotioinon A. flavus oe 86oeig 22 kGy.

© H y-aktwoporia 22 kGy amoTpéet MAPwS TV Tapaywyl a@AATOEWGOV KaTd TV

amodnkevon apuysdiwy, e€adeipovtag To poknTaA.




Emtidpaon otn Opentikn Adia

H y-axtwoBolia 8gv emmpedlet ovolwdds TNV TMpwTeivn 1) To 0Akd AlTTog Twv apuySdAwv. Avtifeta, n Brrapivn E mapovoidlel otatiotikd onpuavtiky peiwon oe vpmAég

860¢€Lg, YEYOVOGS TTOU LTTOSNAWVEL 0EELBWTIKY LTTORAOWLOT.

ZuoTatikd Control 1kGy 2 kGy 4 kGy 8 kGy
[pwTteivy 21,23 211 20,96 20,88 19,74
(g/100g) +0,91 +0,51» +0,992 +1,442 +1,402
Atrog 5217 52,54 52,91 53,22 55,69
(g/100g) +1,930 +179 +2,708 +3,250 +3,900
Bit. E 25,97 24,18 239 20,57 17,16
(a-Tokopepodn 4164 +181 +0,65 +0,91 +0,36¢
mg/100g)

Ataopetird ypaupata (a, b, c) vitodSnAdvovy otatiotikd onuavtikés Siapopés (p <
0,05).




MAmapd O&Ea

H axtwvoBdAnon mpokdAeoe §000eEapTdREVES HETABOAEG 0T CVOTAOT TWV ATAP®V 0EEWV, HECW PNXAVIoH®OV AUTSIKNG vTTEPOEEiSwaong. [Siaitepn onuaocia éxetn pelwon Twv
ToAVakdpeaTwY ATapmv 0&éwv (PUFA), kaBwg vTToBaduilel SucHeV@mS T SLATPO@LKY TTOLOTNTA TWV AUUYSEA®Y.

1 SFA & MUFA | PUFA ¢wg —17%

Kataypaenke onpavtikn peiwon
Tou AwvoAeixkov o&og (C18:2, w-6)

MetafoAn Adywv

0 A6yog PUFA:SFA peidnie a6 1,99 (control) o 1,55 (8
kGy), evd 0 Adyog MUFA:PUFA av&inke amd 4,00 oe 5,20,
YEYOVOG TTOU LTTOSNAWDVEL SUCHEVT] SLATPOPLKY} LETATOTILON).

[apatnpeitat pkpn adénon twv Kopeopévmwy Kat
HOVOaKOPESTWY AUTAPWV 0EEWV pE TV avénomn g 86omg,
pe otatioTikd onpavtky petafoAn ywx ta MUFA ota 4 & 8 kGy, to omolo armoteAel

(oA pttoAeikd, eraixd) ota 4—8 kGy. 70 kUpLo PUFA twv apuyddiwv.

6.28+0.28 2 6.36 = 0.44 2 6.44+ 0252 6.54+0.272 6.59+0.14 2
93820147 242:012 9.45+0.09 25+0.172 953+ 0.08 2
8.66+ 0422 878+ 054" 8.89+0.34° 9.04+ 0445 912+ 0222
0.21+0.01° 024+0.01" 025+ 001" 0.33+0.01 2 0.35=0.02 2
68.6+ 4730 7027+ 2042 71.06+3.13 ¢ 72.87+ 2840 73.95+ 1.68¢
68.81+4.74 2 70.51 £ 2.05 71.31£3.13¢ 73.2+£2.85¢ 73.6+1.71¢
17.18 + 0.46 2 16.52 + 1.14 &P 16.22 + 0.81 2P 15.28 + 0.84 P 14.15+0.4°¢
17.18+ 0.46 2 16.52 + 1.14 &b 16.22 + 0.81 2b 15.28 + 0.84 be 14.15+0.4¢
1.9940.04 2 1.88+0.01" 1.82+0.02°¢ 1690014 1.5540.01°
4+0.17¢ 498+ 0.17° 44+003¢ 4.79+0.08" 52+0038

Twés oc g/100g oAikdyv Imapdv o&éwv. AlapopeTind ypdupata vIToSnAdVovY oTatioTikd onuavtikés Stapopés (p < 0,05).



Zulnton

H ouvoAwr] epunvela Twv armoTeAEcUATWY ATTOKXAVTITEL [l GUVOETN ELKOVAL:

1 Y-akTwoPoAla aTTOTEAEL ATTOTEAECUATIKO HEGO WKPOPLAKNG ACPAAELAG, EVMD 1) LKAVOTNTA TNG

va adpavoTrotel Ti§ a@Aatoéives eEaptatal KaBOPLOTIKA ATTO TO LTTOCTPWHA KAL TNV

TTEPLEKTIKOTNTA O€ Vypaoia.

~

O

Mwkpofiakn Ac@dielax

H y-axtwoBoria eival i8laitepa amoteAeopatiki oty adpavotioinon tov A. flavus
— emtuyxavel AN pn eéddewm oe 22 kGy kat TTpoAapfAaveL GUECH TOV GYXNUATIONO

VEOTTAPAYOUEVWV APAATOEVDV.

PoAog Yypaoiag

H vypaoia amotedel kplowo mapdyovta: 1 yaunAr mepiektikdmta (4,5%) Twv
AQUUYSAAWV TTEPLOPITEL CUAVTIKA TNV ATTOTEAECUATIKOTNTA TNG XNULKNG

adpavoTronong Twv aeAATOEVGOV.

Iooppomia Abong—IlodtnTag

OLvymAég 860zt (>4 kGy) vrroBaduifovv tn Brrapivn E kat ta PUFA. Emmopévawg,
amatte{tal BEATIoTn 8001 oL Va Slao@aAilel THY ao@EAEla xwPI§ oNUAVTIKY

amoAgw TG OpemTikn§ aiag.



Zupmepaocpata

H y-axtvoBoAia ouvioTd pio vITooydpevn Kot amoTteAeopatikt) HE0080 yua tn pikpoBLakt armoAbuavon Twv apuySdiwv. Ia ) BEATIoT tooppoTTia

HETAEY aoPAAELNG Kal TToLOTNTAG, ouvioTdtal §6on 1-2 kGy.

X Ileploplopot og YYnAég Adoelg

. Inuavtiky peiwon g Brrapivng E ota 8 kGy (-34%)
. Meiwomn twv PUFA éwg —17% Adyw AuTiSikng o&eidwong

. AteMig adpavotoinomn Twv 118N VTTAPXOVE WY APAATOEWV WDV

© IMpotewopevn 8don: 2 kGy — eEao@alilel A pn pikpofLax)
QOQAAELR, EAXXLOTOTIOLEL TIG DPETTITIKEG ATTWAELEG KL ATTOTPETTEL

™V TTapaywyl a@AAToEV®Y KaTtd TV armobikevon.




Ta amoteAéopata £xovv dnootevBel oto TEPLOSLKO
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Abstract: Aflatoxins are foodborne toxins that eccur naturally in various crops because of fungal
contamination, particularly from two strains, namely Aspergillus flavus and Aspergilius parasiticus
Given their adverse properties, which are teratogenic, mutagenic, and carcinogenic, aflatoxins present

a significant public health concern. Consequently, efforts are underway to inactivate aflatoxins
and inhibit the growth of these fungi to prevent toxin formation. Since chemical treatments for
food products are undesirable or even restricted in some countries, alternative approaches are also
implemented. study investigated gamma-ray (y-ray) irradiation as a potential method for
reducing aflatoxin levels. Specifically, solutions of aflatoxins B1, B2, G1, and G2 were irradiated
with doses of 1, 2, 4, and 8 kGy
notable reduction in aflatoxin levels was observed, particularly for types Bl and G
higher toxicity. This finding suggests y-irradi
Additionally, as a proof of concept, almend samples spiked with aflatoxins and A. floous were
irradiated, The results

ing a cobalt-60 irradiation source. Following y-irradiation, a

. which process
tion as a feasible method for aflatoxin deactivation,

howed a decrease in both aflatoxin levels and microbial load in these samples.
a promising approach to aflatoxin reduction,
microbial decontamination, and the potential extension of almonds” shelf life.

Overall, these findings indicate that y-irradiation

Keywords: toxins; y-irradiation; food; fungi; degradation; microbial; decontamination

1. Introduction

Aspergillus flivus and Aspergillus parasiticus are two fungus species that naturally
produce aflatoxins, a class of mycotoxins [1]. Numerous crops, including peanuts, maize,
cottonseed, almonds, and pistachios, are frequently contaminated by these fungi. Because
of their strong carcinogenic, mutagenic, and teratogenic properties, aflatoxins have emerged
as a major global food safety problem in food and feed products [2]. Based on their chemical
structures, aflatoxins are categorized into four primary types: B1, B2, G1, and G2 [2]. The
maost common and potent kind, aflatoxin BI, has a well-established risk profile. Aflatoxin
B1 is categorized as a Group 1 carcinogen by the International Agency for Research on
Cancer (IARC), indicating that it has been shown to cause cancer in people [3]. It also has
immunosuppressive properties and has the potential to cause liver cancer and other liver-
related disorders, especially in those who are exposed to a highly aflatoxin-contaminated
diet for an extended length of ime [4]. Aflatoxin exposure also affects the immune system’s
capacity to fight infections, which increases vulnerahility to infactious disorders [5,6]. Due
to the abovementioned health effects, it is easily conceived that it is paramount to prevent
their formation or eliminate them from contaminated food.
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