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The destruction of ochratoxin in damp grains ofidyaunder the influence of ionizing radiation 8€o has
been studied. The possibility of “radiolytic detfication” of barley has been determined at the ousi
degrees of grains’ humidity and at the differedtigea of absorbed dose of ionizing radiation. Hefined that,
the doses 10-25 kGy is quite sufficient, also tdk dterilization of grains.
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INTRODUCTION

The ionizing radiation of°Co sources have been successfully used for entathin
shelf life of fruit, vegetables and grains withdagses, for improving their properties, for
disinfection, pasteurization, sterilization, pres¢ion and conservation of the foodstaff
[1-3].

The carcinogenic properties of natural toxins ape lass than such properties of
anthropogenic xenobiotics. Pollution of foods bycteaal toxins leads to strong food
poisoning [4, 5]. About 300 species of derivativetabolites, i.e. mycotoxins synthesized
by more than 350 kinds of microscopic fungus arevkm Mycotoxins can penetrate into
the deeper layers of food. Low concentration ofirattoxins can become the poisoning
reason.

Synthesized by fungusspergillusandPenicilliumthe Ochratoxin is characterized by
teratogenic properties and doesn’t decay af@5Contamination of foods and forages by
ochratoxin can be reason of human and animal pioigon

The aim of this research work is to explore thetrdetion of ochratoxin in water
solution and damp grains of barley under the imfgeof ionizing radiation dfCo.

MATERIALS AND METHODS

Microorganisms were investigated by using specudfient mediums of Hi-Media
(India) and Condalab (Spain). The enzyme immungassstings, LC-MS and LC-
MS/MS methods have been used for estimations obtoyns [6, 7].

Absorbed in substances ionizing dose rate of riadigtom ®*°Co sources were 0.33
Gy/s. The studied substances have been irradigtételtloses up to 25 kGy.
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RESULTS AND DISCUSSION

The high concentration of ochratoxin (0.25 mg/kg} bbeen revealed in damp barley
grains. Damp grains of barley (5 and 20% humidégyl water solution of ochratoxin
have been irradiated by ionizing radiation.

Numerous information about the sterilization, dsation, disinsection of the
products are known [1-3].

The possibility of radiolytic decomposition of vawis natural toxins synthesized by
Aspergillus i.e. the dependence of ochratoxin’s quantity ftbmabsorbed dose has been
studied. Decrease of ochratoxin’s concentratiowater solution and in damp barley
grains under the influence of ionizing radiatiorf%fo are presented in the Table 1.

Table 1.
Radiolytic destruction of ochratoxin in water solution and damp barley grains

The absorbed dose §Co 0 1 2.5 10 25
ionizing radiation, kGy
Ochratoxin in barley (5%

humidity), mg/kg 0.25 0.18 0.12 0.08 0.05
Ochratoxin in barley (20%

humidity), mg/kg 0.25 0.15 0.08 0.03 0
Ochratoxin in  water

solution, mg/kg 0.25 0.11 0.05 0.01 0

The reduction ofAspergillusfungi under the influence of ionizing radiation 9€o
are shown in the Table 2.

Table 2.
The reduction of Aspergillusfungi under the influence of*°Co radiation

The absorbed dose of ionizing

radiation, kGy 0 1 2.5 25
TheAspergilluscount in 1 g of

barley grains 600 1200 740 0

By comparison of the Table 1 and Table 2, it se#ras the rate of ochratoxin’s
destruction is lower than the rate of microorgandsath.

The calculation of radiation-chemical yield of oatuxin's destruction in water
solution and in barley grains are presented below:

- 1 kGy of absorbed dose of ionizing radiationisgsigalent 6.241x18 eV/kg;

- the concentration of ochratoxin in a water solutt@creased from 250 pg/kg to
110 pg/kg, i.e. on 140 pg/kg, during absorptiorl Gy dose, that is equal to
decomposition of 210" molecules in 1 liter or 1 kg of water (the relativ
molecular weight of ochratoxin is 400);
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— decrease of ochratoxin's concentration equal to ard 100 ug/kg during
absorption of 1 kGy dose obtained at 5% and 20%idityrof grains, that is equal
accordingly to decomposition of 10B" and 15@10" molecules of ochratoxin
in 1 kg of barley grains;

- the calculation of ochratoxin’s destruction is pbkesfrom the above-stated results
at absorption by systems 100 eV energy of ioniziadiation. The values of
radiation-chemical yields are equal to 10" molecules/kgx 100 eV/6.24310%
eV/kg = 0.3410° molec./100 eV for water solution, 010 and 0.2410°
molec./100 eV for damp grains (accordingly at 5% 20% degree of humidity).

These values show to high stability of ochratoxim®lecules. The value of
radiation-chemical yield of ochratoxin’s destruation a water solution is 2 and 1.4
times more than in barley grains accordingly at &f@ 20% humidity. This fact
specified the formation of . at the radiolyse of water solutions and particgrabf
these hydrated electrons in the further destruatfoochratoxin. Radiolysis of water is
described by a following equation:

HZO —y—> e_aqa H1 OH, O, H! HZOZl H+aqa OHaq-

All free-radical products of water solutions,§ H, OH, O, I—Taq, OH,y can take
part at the destruction of mycotoxin. Insignifidgnibw quantities of uncarcinogenic
compounds (methylcyclopenthan, benzoic aldehydeall dat acids and spirits) have
been elicited at the radiolytic sterilization ofleg grains.

Existing methods of detoxification (mechanical, miwal and physical/thermical/)
are characterized by many deficiencies [8, 9, IBle significant destruction of
oxratoxin is observed in studied substances urdemfluence of ionizing radiation of
®Co source.

The destructions rate of oxratoxin in water solutimd in damp barley grains are too
low and the values of radiation-chemical yieldsoafatoxin’s destructions vary in the
range~ 0.17x10° — 0.34x1G/100 eV. But, absorbed dose of ionizing radiatoual to
10-25 kGy, leads to the decrease of any concemtratf oxratoxin to the values lower
than permissed concentration of ochratoxin in dere@®.01 mg/kg). Radiolytic
destruction, i.e. “radiolytic detoxification” by abrbed doses equal to 10-25 kGy doesn’t
hold to any negative changes in organoleptic amtnital properties of barley grains.

CONCLUSION

Absorbed dose of ionizing radiation equal to 10k&By leads to the oxratoxin’'s
destruction in water solution and in polluted barlgrains to the values lower than
permissed concentration of oxratoxin in cereals.

The method of “radiation detoxification” is morefestive than other traditional
methods of detoxification. Absorbed dose equal @28 kGy used for “radiation
detoxification” are enough also for the full stezdition
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N3ydeHo pa3loKeHHs OXPAaTOKCHHA BO BIAXKHBIX 3€pHAX SUMEHS NpH OONydeHHH HX HOHH3HUPYIOIIUM
m3nyderreM *°Co. Y CTaHOBIIEHBI BO3MOXKHOCTH <«PaIHONHTHUCCKON ACTOKCHKAIMI SUMEHS TIPH PA3THUHBIX
CTEMEHSIX BIAKHOCTH 3€PEH M NPH Pa3HBIX 3HAYEHHUAX IOTJIOMIEHHOW M03bI MOHU3UPYIOIIETO H3ITydEHHS.
OmpeneneHsl, 9TO MOMIIOMIEHHBIE N03bl, paBHble 10—25k[p BrOIHE NOCTAaTOYHBI TakXkKe ULl OOECTIeueHUs
MIOJIHOY CTEpUIIN3ALIMU 3EPEH.

Knrouegvie cnosa: 3epHa, 14MeHb, MUKOTOKCHUH, Pa3I0KeHUE, HOHU3UPYIOILEE U3Iy4CHHE.

MamenoB X.®@. PagiosiTHYHOro poO3KJIafaHHs OXPATOKCHHY Yy BOJIOTMX 3€pHax siYMeHI0 /
X.®. MamenoB // Bueni 3anucku TaBpilicbkoro HamioHaisHOro yHiBepcurtery im.B.I. Bepraacbkoro. Cepist
,biomoris, ximist”. —2012. —T. 25 (64)Ne 2. —C. 233-236.

BuBueHo po3kiTamaHHA OXPATOKCHHY Yy BOJOTHX 3€pHaX SUMEHIO IIPH ONPOMIHEHHI IX 1OHI3ylouuM
BumpomimioBanmsy °Co. BCTaHOBIEHO MOXKIMBOCTI «PaTiONiTHIHOTO IETOKCHKAII» SUMEHIO NPH Pi3HHX
CTYNICHSX BOJIOTOCTI 3€peH 1 HpH pI3HUX 3HAYEHHSIX IOTJMHEHOi JO3M 1OHI3yI0UOro BHIIPOMIHIOBAHHSI.
Busnaueno, mo normuHyTti no3u, piBHi 10-25 k['p migkoM JOCTaTHI TakoX Uil 3a0€3MEUCHHS MOBHOL
cTepuIIi3anii 3epeH.

Knrouogi cnosa: 3epua, saMiHb, MiKOTOKCHH, PO3KJIaIaHH, I0HI3yl04Y€ BUIIPOMiHIOBaHHSI.

Hocmynuna ¢ pedaxyuro 14.05.2012.

236



