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Abstract

Food safety is one of the top-priority directions. In the developed countries the international standards
are observed via systematic monitoring and protection of corresponding conditions that to a
considerable degree eliminates toxins penetration into the food. However, in the developing countries
there is no possibility of using the international regulations, so the food is stored under unacceptable
conditions that leads to its contamination. Based on the above mentioned, the considerable part of
spread of strong mutagens — aflatoxins falls on storage conditions. Mycotoxins are excreted by molds,
so they are the natural pollutants of food products, which may accumulate during storage period, as
well. At that time, mycotoxins may enter the food chain: plant — biomass — animal — human. Therefore,
the goal of our work is creation of optimum storage conditions for agricultural products in order to not
promote development of microscopic fungi entered from the environment and to deliver food products
to the customer in unharmed marketable condition. Mycotoxins are one of the most important biogenic
toxins, which infect food, and causes mycotoxicosis — toxification of humans and animals when

entering their organisms [1,2].
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Introduction

Reasons of mycotoxins genesis: unfavorable climate conditions, inadequate conditions of food and
grains storage, high temperature and humidity, violation of sanitary standards, availability of harmful

living objects during grains seeding.

There are some difficulties when identifying mycotoxins: they are differed by inhomogeneous

distribution, concentration of mycotoxins in the grains of the same batch substantially varies, that is
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why the one and the same analysis conducted according to the up-to-date methods doesn’t give a

guarantee that there will be no mycotoxins in the food.

Taking into account the synergetic relation of mycotoxins, a ready-to-eat food may be toxic, even if
mycotoxins quantity doesn’t exceed maximum permissible concentration, which is established

separately for each type of mycotoxins.

One and the same species of mold may induce production of different types of mycotoxins. Therefore,

availability of one toxin may testify the existence of other toxins, as well. [3]

Toxins availability Corresponding available toxins Reason
Aflatoxin Ochratoxin, citrinin, CPA Aspergillus
Ochratoxin Aflatoxin,citrinin, CPA Penicillium,

Aspergillus
ToxinT-2 ToxinHT-2, DAS, fusaric acid Fusariumtricinctum
DON Zearalenone, fusaric acid, nivalenol Fusariumgraminearum
Fumonisin DON, zearalenone, moniliformin Fusariummoniformen

Mycotoxins taken by animals and hazard for humans:

e Food intake reduction or food refusal;

e decrease in food nutritional value, nutritive substancesadsorption and metabolism;
e negative effect on endocrine and exocrine glands secretion;

e weakened immune system;

e embryonic demise;

e decline in milk nutritional value;

o fertility disorder.

Hazardous toxins:

Toxin T-2 , ZEA, DON —immunodepression , ZEA —prolapse, embryonic demise, DON-ovarian cyst,
Aflatoxin, DON, toxin T-2 —less hazardous, Toxin T-2 —gastroenteritis, bleeding, Toxin T-2 , DON —
reduction in nutritional requirement, Patulin, PR toxin, roquefortine — antibiotic effect.

Many toxins may be detoxified and become less hazardous or completely safe under influence of cattle
microflora, provided that animal is healthy.

Zearalenone: May derive a-zearalenone and (-zearalenone. -zearalenone toxicity is low, while a-
zearalenone toxicity is much higher, but its absorption by the digestive tract is low.

Ochratoxin: May derive o-ochratoxin, its toxicity is low.
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Fumonisin: The major part of fumonisin is not adsorbed and is not transformed and releases from the
organism with excrements.
Toxin T-2: Is used as an energy source by some bacteries. May transform into HT-2 toxin — a less toxic
form.
Deoxynivalenol: May transform into DOM-1 — a less toxic form.
Thus, zearalenone, DON, ochratoxin, fumonisin and toxin T-2 didn’t pose a great danger for
sucklinganimals (of course, if we don’t deal with a large amount of these toxins, or animals have health-
related problems).
Mycotoxin detoxification degree among cattle:
Aflatoxin— 0-10%, zearalenone— 0-40%, ochratoxin — 50-100%, deoxynivalenol- 0-50%, toxin T-2 — 0-
70%, fumonisin— 0-35%. Some mycotoxin metabolites penetrate into milk, and from milk get into
human organism.
Aflatoxin M-1 is the most hazardous among them:
e Among all biologically derived toxins,aflatoxin is the strongest hepatocarcinogen discovered up
to date.
e Isstable even in case of thermal treatment of the product.
e 70-90% of aflatoxin is rapidly absorbed by the cow organism, and only 10% may be detoxified
by a calf.
o Aflatoxin may be absorbed at the expense of passive diffusion already at the calf’s small bowel
wall.
o Aflatoxin Bl transforms into toxin M-1 in the liver or small bowel and releases with milk and

other biological liquids. [4]

Mycotoxin extraction and metabolism with milk

Mycotoxins Toxin quantity moved from the food to milk, %
Aflatoxin 1.7% (1-2% range)
Deoxynivalenol <0.02%

Zearalenone <0.70%
Toxin T-2 <0.20%
Fumonisin <0.01%
Ochratoxin <0.03%

Continuous export and import of grain crops between countries, definite climate changesthroughout
the world, regular use of fungicides and pesticides causes increase in mycotoxins genesis. This fact leads

to food contamination with different mycotoxins raises as well. At that, the concentration of a separate
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mycotoxin may be less than the maximum permissible concentration, that complicates diagnosing,
causes cattle infection and economic losses. The food is frequently infected by fungi of Fusarium and
Aspergillus families, which produce more or less hazardous mycotoxins: mycotoxin T-2 and aflatoxin
B1 [2].

There are many preventive measures against mycotoxin, such as: agrarian method, proper storage of
food, treatment with biological and chemical preparations etc. In the recent period, the intestinal
sorbents of vegetable origin have been widely used. These adsorbents have an ability to digest
preventive substances.

There is an important requirement to the presented mycotoxins adsorbents, namely their enzyme
resistance and retention of adsorptive properties in relation to mycotoxins when transferring
adsorbents to ruminant animals.

It is very prospective to use lignin for mycotoxin adsorption, which has surface pores having high
adsorptive capacity towards substances of different classes, and is not treated in human and animal
organisms. [5]

The presented work deals with adsorptive properties of technical lignin towards mycotoxins and
aflatoxins. As far as mycotoxins are biological contaminants, microscopic fungi are natural pollutants,
which cause animal intoxication when entering the food.

Based on this fact, the research goal is provision of maximum protection of agricultural crops in order
to preventthe products from pollution with microscopic fungi, make their commodity value high and

the product harmless both for humans and cattle. [6]

Research results

Roughly 300-400 mycotoxins are known as of today, which may origin both prior to harvesting and
after it, may accumulateduring storage, so a continuous monitoring of food is necessary [5]. Aflatoxins,
T-2 toxin, zearalenone and other mycotoxins are highly toxic and hazardous for humans. These
substances are highly resistant to environmental conditions effect and are not decomposed even in case
ofthermal treatment.

Therefore, when assessing risks according to HASSP system, in case of mycotoxins availability, 7 critical
control points have been revealed, which need adoption of proper measures for avoiding
contamination, namely: determination of seed material quality, soil treatment degree, plant growth
period, crop harvesting, period after harvesting, storage and processing. It is necessary to observe
technical standards in order to avoid mycotoxin contamination of the harvest kept. If contamination
still happens, then it is necessary to adopt the decontamination standards, in order to prevent the use
of toxic food.

Mycotoxins are synthesized by the different species of fungi. Toxic action is mainly caused by protein
synthesis inhibition. The majority of studied mycotoxins is formed resulting from action of three types

of molds: Aspergillus, Penicilliumand Fusarium. [7].

Georgian Scientists/Jo®mg9wo d93boghgdo @¢. 4 N5, 2022 228



Among them the most dangerous is mycotoxin, which is developed at the harvest surface due to
inappropriate storage conditions. Such mycotoxins and ochratoxins damage liver and have an expressed
carcinogenic action.

Thin-layer chromatography with different sampling options is frequently used for determination of
mycotoxins. Thin-layer chromatography makes it possible to simultaneously identify up to 30 different
mycotoxins.

Fluorescent detector is used for quantitative determination of mycotoxins . Concentration gain of the
samples under study at the plate provided their fast and better division (5 p). Thin-layer
chromatography is use fulalmost for all mycotoxins. [8]

The goal of our work was to improve the agricultural products storage conditions in order to
preventgoods from further pollution and to provide conditions inhibiting microscopic fungi
development. For that purpose, we set a goal to improve these conditions using sulfate lignin.

On this basis, one sample has been placed in the exiccator, while the second one was put in the exiccator
along with sulfate lignin. Samples have been observed and analyzed every week during a month.
Research results showed that a piece of bread placed in the exiccator without lignin, has experienced
gradual surface contamination by microscopic fungi. In its turn, a piece of bread with lignin has
remained unchanged for the same time period. In parallel, lignin humidity was determined, which
showed that lignin humidity has been gradually increased, but after 4 weeks it became constant.

At the same time, the treatment of a sample of pieces of bread and lignin showed that there were no
toxins in either of them.

At the next stage, lignin was put into infected exiccator. Along with it, we have placed fresh and
infected pieces of bread. Study results showed that after 4 weeks, one and the same toxin was discovered
in lignin and infected bread (Fig.1), while the healthy piece of bread visually kept its initial form that

was confirmed by the analysis, as well. There were no toxins in it (Fig.2), (Table.1).

Fig.1. Toxins in bread Fig.2. No toxins in bread
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Table 1. Results of representatives of Aspergillus genus

Week I 1 i v

Humidityon | 214 | 282 | 341 | 4.62
sulfate lignin
%) | = | = s A

Toxin
qguantity in
bread 0.0019 | 0.0021 | 0.0025 | 0.0031

(mcg/l)

Toxin in

. 0.0020 | 0.0022 | 0.0027 | 0.0032
lignin
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LOLIMOL 3690 MBS GO -9MMO 3OOMOOEGEYBHWIWO F0TSM0IEYDS. FB30MMYds© 39469030
LoLGHYIMOO Fmbo@MEMObyoLs s Lomsbsm 306MHMBYOOL 33000 bgds  LHYMMSTMOOLM
B0m®3900L gobbme309egds, MoE 3608369wM356 fows 3sdmEmoEbIgL BHMJLobgdOL ozt 39wgdsl
15339000.  29630mMMgds©  J39969dF0 9O MOl FglodgdEEmds  9dmygbgd e  0dbsls
L59M5IMOHOLM MYYME530900, 1533900 065Hgds F0MMYdIE 30MMd7dT0 S 9IRS bgds dolo
Q500b6390s. 99996 259m0bsGg, derogho dm@Es3gbg00L - 58 sEHMJLObJdIOL o3 3EgEgdoL
86038369cm3960 oo dmol Fgbsbzol 306MmdgdBg. dozmEHmduobgdl 4sdmymagb mdol bmzmgdo
@5 obobo 133900  3MMEMIEHIO0L  dMBIdMHO30  sTBOBIMMNOGOO M0,  MMIgwos
99L5d9dgE05 IRMM3IL F9bobzol 3gMomTos. 59 M™L dozmEmdlobo dglsdewrms dmbgzgl
339900 X33d0: 9(396569-30MmToLo-3bM39w0-5005d0560. 5d9sb godmdobstg, 3960 Lsdwmdsmls
30Ds60s  LELMGBEM-LsTgME@IBYM 3OMEYIBHOL Fgbsbobo M3GH0TowMo 3o6OHMdYdOL dgddbo,
G005 bgeo 56 g9Fyml g5699msb ImbgzgMowo d03Mmbzm3mewo bm3mgdol 3o630056M9dsl o
dmIbds6gd 59 Jofirgdvger 0465 Lo Lolisdmberm Lsbom. dozmEmdlobgdo Fomdmowygbgb
9O»-960m 3609369c0M396 domagb®H Tbodl, GM™MIgeog sLBIdM3BIdL 153390L, 5ST0sBOLs s
35™39e0b MmOHY60HBIdo JmbzgMoLLL 0f393L dmfsdzsl - dogm@EHmdbogzmdl [1,2].
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