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This study examines aflatoxins adsorption by lignin treated with sodium hydrocarbonate. Food safety
and security issues are of great relevance in the modern world. Food safety is secured only when
healthy and full-value products are in sufficient quantity and accessible for everyone. Numerous
organizations worldwide along with researchers work to solve this problem and find ways to ensure
food safety. Mycotoxins are one of the major challenges for food safety and security, since they
contaminate products during storage and transportation. Aflatoxins, which belong to the class of
mycotoxins, are acute carcinogenic, mutagenic and teratogenic toxins. They are the products of
Aspergillus fungi metabolism, which grow mainly on cereal crops and nut crops. Aflatoxins are also
found in milk and meat products. Toxins penetrate animal organism from contaminated cereals. This
study examines aflatoxins adsorption by lignin treated with sodium hydro-carbonate. As an
adsorbent a lignin treated with sodium hydrocarbonate was used. We have infected pieces of bread
with Aspergillus parasiticus and Aspergillus flavus microorganisms, which generate different groups
of toxins. A sample was placed along with lignin treated with sodium hydrocarbonate, and adsorption
properties were studied. Using thin-layer chromatography, aflatoxins concentration and type have
been identified in the specimen under investigation and in lignin. The method employed by us, is
ecologically clean, safe, technologically simple and accessible. We have studied the adsorption
properties of lignin treated with sodium bicarbonate with the purpose of aflatoxin deactivation. This
method is in full compliance with food safety requirements. © 2024 Bull. Georg. Natl. Acad. Sci.

aflatoxin, mycotoxin, adsorption, lignin

Food harmlessness and safety is of great relevance
in the modern world. Food safety is provided only
when healthy and full-value products are in suffi-
cient quantity and accessible to everyone. Solution
of this problem is looked for by many global orga-
nizations along with scientific teams, which set a

goal of finding ways of food safety provision [1, 2].

Mycotoxins, which contaminate products du-
ring their storage and transportation, are one of the
main of the problems of food zero harm and safety.
Aflatoxins, which belong to mycotoxin class are the
acute carcinogenic, mutagenic and teratogenic
toxins. These are the products of metabolism

Aspergillus fungi, which mainly grow on cereal

© 2024 Bull. Georg. Natl. Acad. Sci.
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crops and nut trees. Aflatoxin is also detected in
dairy and meat products. Toxins penetrate animal
organisms from contaminated cereals [3].

Fungi appearance in cereal crops and nut trees
is caused by hot and humid environment, as well as
by the use of fungicides and pesticides, which
increases formation of different mycotoxins 100
times.

Several groups of aflatoxins: By, B, Gi, G are
singled out.Among this group of secondary meta-
bolites, the most common are toxins of Bj, T»
group, which according to International Agency for
Research on Cancer (IARC) studies conducted in
1993 are qualified as carcinogens [4].

Metabolite of aflatoxin B is classified as a
potent carcinogen, that is why its permissible con-
tent in food products is brought under regulation in
Europe in America, in particular, it equals to
0.05 mkg/kg in Europe and 0.5 mkg/kg in America.

Penetration of mycotoxins in low doses into
organism leads to the development of chronic afla-
toxicosis, which is featured by immune system sup-
pression, DNA damage and oncogenes activation.
The presence of furan and coumarin groups in the
main structure of toxin is probably linked with its
carcinogenesis [5].

Aflatoxins are stable in the neutral environment.
It has been established that Aspergillus parasiticus
and AFT grow well at 33°-38°C, and pH=5. Asper-
gillus flavus produces the largest amount of afla-
toxins at temperatures from 24° to 28°C, under con-
ditions of 80% humidity [6].

Aflatoxins detoxication is possible via mecha-
nical, physical and chemical ways. The application
of different types of adsorbents is an effective
method for vegetables and cereals protection from
aflatoxins. This method is accessible and effective

when properly used.

Table. The change in sawdust mass within 7 weeks

Aflatoxin adsorbents are divided into several
groups: mineral, carbon-containing, polysacchari-
des and mixed adsorbents.

Our work sets a goal of product protection from
aflatoxin formation via adsorption using cheap,
simple and safe adsorbents.

The application of lignin treated with NaHCOs3
as adsorbent is safe, technologically simple and
accessible [7].

100 g of sawdust were treated with 4% NaHCO3
solution. We took 50 g of obtained specimen and
placed it along with mouldy bread into exicator. We
made 7-week observation over sawdust mass.
Every week results of weighing are given in Table,

Figure.
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%
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Fig. Diagram of time dependence of sawdust mass

change.

Based on these data, one may conclude that
lignin treated with NaHCO; has adsorption pro-
perties: considerable increase of mass during the
first 4 weeks confirms the enhancement of adsor-
ption properties. After slight decrease registered on
the fifth week, this parameter remained constant for
next three weeks [8].

Toxin concentration has been determined in

lignin and bread specimen: we took sawdust treated

Weeks 1 11 111 I\% \ VI VII
Lignin mass according 50.9 51.5 52.0 52.52 5245 5245 5245
to weeks
percentage content 1.8% 3% 4% 5.04% 4.9% 4.9% 4.9%
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with 52 g NaHCOj; and placed it into 500 ml flask,
then added 150 ml acetone and water (85:15),
shook them up for 45 min and then filtered.
Obtained filtrate was moved to separating funnel,
and 100 ml of 4% NaCl solution with 50 ml of
hexane were added. This mass was divided into
layers. Lower layer was moved to separating funnel
with addition of 25 ml of chloroform. Layers were
divided again and this procedure was repeated three
times. Then the obtained fraction was filtered by
NaxSO4. A filtrate was reduced to 5 ml by evapo-
ration [9].

Using thin-layer chromatography we determi-
ned aflatoxin concentration and type in the resear-
ched specimen. Using capillary tube we applied 20
mkl of solution and 5 mkl aflatoxin-containing
working solution to silufol paper. We placed a plate
into methanol:acetin (1:99) solution, then took it
from solution, dried for 5 minutes and developed it
under ultraviolet light emission. Based on surveyed
specimen spots spread on thin-layer chromato-
graphy plate and its color we confirmed that
aflatoxin B; run height (Rf) in our surveyed

specimen coincides with a standard, light emission

Bull. Georg. Natl. Acad. Sci., vol. 18, no. 2, 2024

color transforms from dark-blue to yellow that
evidences aflatoxin presence in the specimen [10].
Aflatoxin concentration was determined by the

following formula:

where: F; is 200ml of chloroform extract;
V,— 20mkl, volume of extract, applied by us to
silufol; 4#— Rf, mm; A, — standard Rf, mm; m, —
aflatoxin mass; M — surveyed specimen mass;
C ~0.4-m mkg/kg.

Our study was targeted at the improvement of
storage conditions of agricultural products, in order
to protect them from further contamination. We
have studied adsorption properties of lignin treated
with hydro-carbonate, with the purpose of aflatoxin
deactivation. Aflatoxin’s concentration and type
were identified in the specimen and in lignin using
thin-layer chromatography.

The method used by us, is ecologically clean,
safe, technologically simple and accessible, so it

completely meets the food safety requirements.
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