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1t is known that infection caused by soybean mosaic virus (SMV) has a negative effect on soybean
yield, productivity and seed quality. The main indicators of the nutritional value of soybean seed are the con-
tent of main storage proteins glycinin and p-conglycinin, as well as flavonoids, carbohydrates and fat. The
goal of the research was to study the impact of SMV infection on the biochemical composition of the seeds
of the soybean varieties created by classical breeding methods (‘Kano’, ‘Kuban’, ‘Kordoba’) and varieties
of transgenic soybean (‘Grimo’ and ‘Monro’). DAS-ELISA and two step RT-PCR were used to identify SMV.
Protein electrophoresis was carried out in 15% polyacrylamide gel containing 0.1% SDS at pH 8.3 according
to the Laemmli method. We detected an increase in the activity of trypsin inhibitor and lectins and a decrease
flavonoids content in the infected seeds of studied varieties in comparison with the healthy seeds. Seeds of all
infected varieties showed a decrease in glycinin content and glycinin/B-conglycinin ratio, with the exception
of ‘Monro’ infected seeds in which both glycinin and fp-conglycinin contents were increased or at the level of
healthy seeds. We can distinguish the variety ‘Kano’ with a high content of flavonoids, varieties ‘Kuban’ and
‘Grimo’ with increased or maintained levels of healthy seed content of carbohydrates, fat and proteins under
infection conditions. The differences in the relative content of the components of -conglycinin and glycinin
in infected seeds depending on the soybean variety were revealed. The obtained results can be used for the
selection of soybean varieties resistant to viral infection and with high seed quality.

Keywords: soybean mosaic virus, seed quality, glycinin, p-conglycinin, flavonoids.

eguminous crops are the main source of
L vegetable protein in human and animal nu-

trition and one of the biological factors of
restoring soil fertility, due to the high productivity
of symbiotic nitrogen fixation. Soybean has a spe-
cial place among these crops. On the world market,
soybean is considered a strategic crop of the 21%
century, and more and more countries in Europe,
Asia, and America, using modern technologies
for extracting and purifying soybean proteins, use
them for the production of food products [1]. Soy-
bean proteins contain all the essential amino acids
necessary for the normal functioning of the body.
Soybean is an important source of protein and oil
and most commonly used in the diets of both hu-
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mans and animals [2]. Soybean has a rare combina-
tion of protein and oil content with a valuable set of
vitamins, ash elements and biologically active sub-
stances. For example, soybean contains a significant
amount of polyphenolic compounds, in particular
flavonoids, which are natural antioxidants and have
a wide range of biological activity. They are involved
in many important processes related to germina-
tion, growth, pollination and reproduction of plants.
One of their important functions is the protection of
plants from the influence of various adverse environ-
mental factors. The antioxidant properties of these
compounds are responsible for the stress-protective
effect [3]. The nutritional properties of legume seeds
are associated with the presence of substances such
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as trypsin inhibitors, lectins, lipoxygenase, which
negatively affect the nutritional and feed value of
seeds [4]. On the other hand, these compounds play
an important role in plant immunity [5].

It was found that the most promising proteins
for the production of food from soybean are glob-
ulin fractions with sedimentation constants of 7S
and 11S, and their content and ratio in total protein
determine its quality, since they are unbalanced in
amino acid composition. 11S globulin (glycinin) is a
hexamer of six subunits, and each glycinin subunit
is known to consist of two protomers. The molecular
weight of soybean glycinin is 350 kDa. Soybean gly-
cinin subunits are divided into groups: group | (G1,
G2, G3 or AlaB2, A2Bla, A1bBIb) is encoded by
the genes Gyl, Gy2, Gy3; group Ila (G4 or A5A4B3)
is encoded by the Gy4 gene; group IIb (G5 or A3B4),
encoded by the Gy5 gene. Two additional glycinin
genes have been identified and mapped, namely
the pseudogene gy6 and the functional gene Gy7,
encoding the sixth subunit of glycinin G7 [6].

7S globulins are glycoproteins and consist of
three subunits: o' — 76 kDa, o — 72 kDa and p —
52 kDa. Three genes encoding the synthesis of
B-conglycinin subunits have been described. The
Cgyl gene is represented by 3 alleles: two active —
Cgyl-a for the electrophoretic variant of the o' subu-
nit, Cgyl-b — for the a’-slow subunit, and zero — cgyl
in the absence of these subunits in the electrophero-
gram. Using molecular genetics methods, it was
revealed that the absence of the o' subunit, which
is determined by the cgy! null allele, is associated
with the deletion of a DNA fragment that contains
almost the entire coding sequence for this polypep-
tide and the 5'-flanking end [7]. It was established
that 7S and 11S soybean globulins affects nutritional
value of products and human health. For example,
it was showed that soybean 7S and 11S globulins
had a protective effect on the stability of cyanidin-
3-O-glucoside (C3G) during simulated digestion
and improved the antioxidant capacity of C3G af-
ter simulated digestion. Soybean 11S globulin had a
better effect than soybean 7S globulin in protecting
the stability and antioxidant capacity of C3G against
simulated gastrointestinal environment [§8]. But some
subunits of glycinin and B-conglycinin cause an al-
lergic reaction [9]. The presence or absence of a,
o/, B subunits and A, A3, A5, B components in the
component composition, as well as the content and
ratio of 7S and 11S globulins in soy protein are the
main indicators of the quality and nutritional value
of soybean seed.

It is known that soybean is susceptible to
damage by many viruses, such as SMV, alfalfa mo-
saic virus, bean yellow mosaic virus, and others [10].
SMV is the most harmful to soybean. Yield reduc-
tion caused by SMV ranges from 8 to 50-70% [11].
Significant losses of the soybean crop are observed
under drought conditions. It is shown that the lack of
moisture during the flowering, bean formation and
seeding phases sharply reduces soybean productivi-
ty. It is established the great variations in seed trans-
mission of SMV in different soybean germplasms
[12]. There is a 100% presence of SMV in flowers,
immature seeds and green pods. But in the case of
the dry pods, there is mostly no detection of SMV
[13].

In previous studies it was established that
strains SKP-16 and SGP-17 of SMV are present in
the fields of Ukraine. The yield of soybean in the
SMV infected plants was reduced by 2,6 times,
compared with healthy ones. It was found that the
studied SMYV isolates differ in virions size from the
previously identified Ukrainian SMV isolates. Phy-
logenetic analysis of the nucleotide sequence of the
capsid protein gene of soybean mosaic virus showed
a 100% level of phylogenetic relatedness between the
Ukrainian representative isolate and Chinese, Ira-
nian isolates, American isolate 452, and Polish iso-
late M, which testifies to their common origin [14].
The analysis of the nucleotide and amino acid se-
quences of the SKP-16 capsid protein gene revealed
the highest percentage of identity (97.9 and 97.2%
respectively) with the isolates UA1Gr, Ar33, Lo3,
VA2. Four amino acid substitutions were found in
position 1 (Ser — Cys), position 2 (Lys — Ser), posi-
tion 3 (Gly — Leu), and position 5 (Val — Leu) [14].
It was found that the percentage of seed-transmitted
SMV infection in some Ukrainian soybean varieties
was from 1.9 to 10.5% [15]. Also investigation of iso-
late SKS-18 that has ability to transmission by soy-
bean seeds was conducted. It was shown that studied
isolate has amino acid substitutions in the CP gene
which can be involved to its transmission via seeds
[16]. When plants were infected by SMV, soybean
yields decreased in both farms of Kyiv and Poltava
regions by 35.0-65.7%, respectively [17].

The goal of present research was to study the
impact of soybean mosaic virus on biochemical
composition of soybean seed. The research was fo-
cused on the content and component composition of
glycinin and B-conglycinin.
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Materials and Methods

The seeds of the soybean variety (Glicine
max L.), created by classical breeding methods
(‘Kano’, “Kuban’, ‘Kordoba’) and the seeds of 2 va-
rieties of transgenic soybean ‘Grimo’ and ‘Monro’,
were obtained from the National Plant Germplasm
System.

Double-antibody sandwich enzyme-linked im-
munosorbent assay (DAS-ELISA) and two step RT-
PCR were used to identify SMV [18]. Total RNA was
extracted from fresh leaves using Genomic DNA pu-
rification kit (Thermo Scientific, USA). The reverse
transcription was performed using RevertAid Re-
verse Transcriptase — genetically modified MMuLV
RT (Thermo Scientific, USA) according to the manu-
facturers’ instructions using specific oligonucleotide
primers to part of SMV CP gene (469 bp) [19].

Protein content was determined by method
[20]. The isolation and identification of 7S and 11S
soybean globulins was carried out by method develo-
ped and improved in the laboratory [21].

Protein electrophoresis was carried out in 15%
polyacrylamide gel containing 0.1% SDS at pH 8.3
according to the method [22] using equipment for
vertical electrophoresis of Hem-Hoff (USA). Pro-
teins-markers produced by Serva (Germany) were
used to plot the calibration graph (phosphorylase B
(97 kDa), bovine serum albumin (67 kDa), albumin
(45 kDa), carbonic anhydrase (30 kDa), soybean
trypsin inhibitor (20 kDa), L-lactalbumin (14.4 kDa).
The percentage of components in the electrophoretic
spectra of the proteins was determined using Imagel
image analysis software.

The activity of lipoxygenase was determined
by the spectrophotometric method of coupled oxida-
tion of B-carotene in the presence of linoleic acid at
440 nm. Lipoxygenase was extracted from ground
pea seeds with petroleum ether (boiling point 40—
60°C). After removal of the ether, the material was
mixed with 50 ml of water, shaken for one hour and
centrifuged to obtain a clear solution. The extract
obtained was treated with a small amount of active
charcoal and filtered through a folded filter to remove
the colour. The filtrate containing the lipoxygenase
solution was stored in toluene at 5°C under vacuum.
The substrate used was linoleic acid obtained from
fresh linseed oil by cold saponification with 10%
KOH, followed by distillation of unsaturated fatty
acids in a vacuum at 160°C under 4 mm Hg and
freezing at —20°C. The resulting linoleic acid, with
a refractive index of n?° = 1.4698, was stored in am-
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poules under vacuum at —5°C. A solution of the so-
dium salt of linoleic acid was prepared immediately
before the experiment by dissolving the calculated
amount of linoleic acid in 0.1 N NaOH, based on a
linoleic acid content of 1 mg per ml. The carotene
solution contained 1.5 mg of crystalline carotene in
100 ml of a mixture consisting of 75 ml of twice-
distilled acetone and 25 ml of alcohol. Lipoxygenase
activity was inhibited with a 20% aqueous NaOH
solution. To carry out the experiment, 47 ml of H,O
and 3 ml of phosphate buffer at pH 6.5 were added
to two 250 ml flasks, one of which was the control
flask. Then 2 ml of 20% NaOH was added to the
control flask. Then 1 ml of Na salt of linoleic acid,
5 ml of carotene solution and 0.1 to 1 ml of aque-
ous lipoxygenase extract were added to the flasks.
After a fixed time, 2 ml of 20% NaOH was added to
the test flask to stop the action of lipoxygenase. Li-
poxygenase activity was expressed in units of optical
density at 440 nm per 1 mg per minute.

Trypsin inhibitor activity was determined by
the decrease in the rate of casein hydrolysis in the
presence of the inhibitor [23]. Lectin activity was
determined by the method [24].

Statistical processing of the investigation re-
sults was made using the pack of programs “Analy-
sis of the Data of Electron Tables Microsoft Excel”,
image analysis program “Imagel’. The experiments
were performed in triple biological and analytical
repetitions. Mean values and their standard errors
are presented in Table 1, differences between the in-
fected and healthy seeds were considered reliable at
the significance level P < 0.05 by the Student crite-
rion.

Results and Discussion

The study of the biochemical composition of
virus-infected soybean seed showed the presence of
changes in the main biochemical parameters charac-
terizing seed quality (content of protein, fat, carbo-
hydrates, flavonoids, activity of trypsin inhibitor,
lectins, lipoxygenase) under the influence of SMV
(Table 1). These changes depend on studied variety.

The protein content decreased by 5.78% in
case of viral infection only in the variety ‘Kano’.
But in other varieties the protein content increase
by 4.41-6.38%. A similar pattern was observed for
the change in carbohydrate content. There was an
insignificant decrease in the content of fat in all va-
rieties at the viral infection (except for the variety
‘Kuban’). Similar results were obtained by us in pre-
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Content of
flavonoids,
Hg/g
790+05
93.0 + 0.3*
440+0.3
41.0 £ 0.4*
79.0+£0.3
73.0 £ 0.5%
51.0+0.4
42.0+0.5*%

Lectins activity,
(ng/g protein/
ml)1x10-3
1.281 + 0.009
2.746 + 0.07*
0.561 + 0.002
0.982 + 0.005*
0.304 + 0.002
1.325 + 0.009%*
0.249 + 0.001
0.285 +0.002

Lipoxygenase
activity, CU/min/
mg of protein
0.975 £ 0.005
0.888 + 0.005
0.697 + 0.003
0.611 £ 0.002
0.925 + 0.005
0.812 + 0,008
0.827 + 0.006
0.742 £+ 0.005

Trypsin
inhibitor
activity, g/kg
36.64 +0.40
54.96 + 0.50*
41.31 £ 0.50
46.26 + 0.70*
4530+ 0.40
46.92 + 0.50
45.81 + 0.50
50.83 + 0.80*

Content of
carbohydrates
% per abs. dry

substance

14.81 + 0.02
13.75+0.02

13.59 + 0.03

15.13 + 0.02%*
14.79 + 0.03
15.04 + 0.03
14.26 + 0.04
16.76 £ 0.05*

Content of fat,
% per abs. dry
substance
2375 +0.02
22.85+0.03
22.49 £ 0.03
22.40+0.03
27.01 +0.01
24.22 +0.02*
22.38 £0.03
21.71 £ 0.02

Content of
protein, %
per abs. dry
substance
40.49 +£0.02
38.15 £ 0.02*
42.06 + 0.05
44,08 + 0.03*
30.49 £ 0.02
35.82 + 0.03*
43.04 + 0.05

4494 + 0.04

Note. *Differences are significant at P < 0.05

Variety
Kano, healthy
Kano, SMV
Kuban, healthy
Kuban,SMV
Grimo, healthy
Grimo, SMV
Monro, healthy
Monro, SMV

Table 1 Influence of SMV infection on the biochemical characteristics of soybean seed

vious studies on soybean and wheat plants affected
by viruses [14, 15, 25]. We established an increase
in activity of trypsin inhibitor and lectins and an in-
significant decrease of lipoxygenase activity in all
studied varieties under the influence of a viral in-
fection. The content of flavonoids increased in the
infected seeds of variety ‘Kano’. In other studied va-
rieties the content of flavonoids decreased in infected
seeds compare to healthy seeds. It is known about an
important function of flavonoids, trypsin inhibitors
and lectins in the protection of plants from external
unfavorable abiotic and biotic factors, in particular
viruses [26-28].

The next step in our research was isolation of
7S and 11S globulins and investigation of its content,
ratio and component composition in seed of studied
soybean varieties at the infection by SMV. Content
of glycinin is from 11.78 to 16.36 % per content of
protein in healthy seeds. Content of B-conglycinin is
from 10.49 to 13.69% per content of protein depends
on variety (Table 2).

We found that under the influence of SMV
there was a decrease in the content of glycinin in
all varieties, except of variety ‘Monro’. Content of
B-conglycinin increased by 1.38 and 1.2 times at the
infection by SMV in varieties ‘Kano’ and ‘Kuban’,
respectively, and decreased by 1.2 times in the va-
riety ‘Grimo’. Also, It was established that ratio of
glycinin/B-conglycinin decreased at the influence of
SMV in all studied varieties, except variety ‘Monro’.
The ratio of these fractions determines the function-
al properties of these proteins and thus the quality of
the products and their technological properties. It has
been established that the globulin fraction, enriched
with 11S globulins, plays an important role in the
formation of syrah curds, such as tofu, with divalent
cations, as well as in the imitation of syrah and brin-
zy. The thermoplastic characteristics of 7S globulin
fraction positively blend into soybean milk [29]. So,
the content and ratio of 7S and 11S globulins in soy-
bean protein, as well as the presence or absence of
a, o/, B subunits and A, A3, A5, B components in
the component composition of these proteins are the
main indicators of the quality and nutritional value
of soybean seeds. Therefore, the next stage of our
research was to study the component composition of
glycinin and B-conglycinin at the action by SM'V.

According to the data of electrophoretic analy-
sis, the spectrum of the component composition of
7S and 11S globulins is polymorphic and had a dif-
ferent number of protein components depending on
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Table 2. Content of 7S and 118 globulins in the soybean seed at the action of SMV

Content of protein,
% per abs. dry
substance

Variety

Content of glycinin
(11S globulin)
% per content

Content of
B-conglycinin
(7S globulin) % per

Ratio of glycinin/
B-conglycinin

of protein content of protein
‘Kano’, healthy 40.49 £ 0.02 13.03 £ 0.04 10.49 £ 0.08 124
‘Kano’, SMV 38.15+£0.02% 11.83 + 0.05* 14.54 + 0.03* 0.81
‘Kuban’, healthy 42.06 + 0.05 16.36 +0.02 11.81 £ 0.05 1.38
‘Kuban’,SMV 44.08 +0.03* 15.81 £ 0.05 13.64 + 0.06* 1.16
‘Grimo’, healthy 30.49 + 0.02 15.79 + 0.04 13.69 £ 0.07 1.15
‘Grimo’, SMV 35.82 +0.03* 13.07 + 0.04* 11.75 £ 0.05* 111
‘Monro’, healthy 43.04 £ 0.05 11.78 £ 0.03 10.87 £ 0.04 1.08
‘Monro’, SMV 4494 +0.04 12.64 + 0.04 10.81 + 0.05 117

Note. *Differences are significant at P < 0.05

the variety: 7S — from 12 to 19, 11S — from 14 to 17
components. The study of the component composi-
tion of glycinin and B-conglycinin of the seeds of
soybean plants infected by SMV showed the pres-
ence of changes in the intensity of individual com-
ponents of these proteins in different varieties. Thus,
in the seed of the variety ‘Kano’, under the infec-
tion by SMYV, the intensity of glycinin components
with a molecular weight of 30, 18, 14.4, 12 kDa in-
creased and the intensity of components with a mo-
lecular weight of 65, and 45 kDa decreased compare
to the healthy seed (Fig. 1). In the electrophoretic
spectrum of B-conglycinin under the influence of
viral infection, an increase in the intensity of the
components with a molecular mass of 67, 65, and
45 kDa and a decrease in the intensity of the bands
of components with a molecular mass of 60, 35, and
20 kDa were observed. An increase in the intensity
of glycinin components with a molecular weight
of 30 and 18 kDa and a decrease in the intensity of
B-conglycinin components with a molecular weight
of 65, 60, 35, and 20 kDa were established in the
seeds of soybean plants of the variety ‘Monro’ under
infection by SMV. In the virus-infected seeds of the
variety ‘Grimo’, an increase in the intensity of the
bands of the glycinin component with a molecular
weight of 45 kDa and a decrease in the quantitative
content of B-conglycinin components with a molecu-
lar weight of 67, and 65 kDa were observed in com-
parison with the healthy seeds (Fig. 2). In the virus-
infected seeds of the variety ‘Kuban’, an increase in
the intensity of the bands of the glycinin component
with a molecular weight of 45, 47, and 65 kDa and
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a decrease in the intensity of B-conglycinin compo-
nents with a molecular weight of 45, and 33 kDa and
an increase the content of component with molecular
weight 67 kDa were established in comparison with
the healthy seeds. An increase in the intensity of gly-
cinin components with a molecular weight of 45, 28,
20.1, and 18 kDa were established in the seeds of
soybean plants of the variety ‘Kordoba’ under infec-
tion by SMV (Fig. 3).

Thus, the obtained results shown that the SMV
infection causes changes in biochemical indicators
that characterize seed quality and take part in the
protective reactions of plants, the revealed features
of changes of these characteristics depended on the
variety.

Today, soybean is one of the factors of the
“healthy nutrition” system, which is gaining more
and more supporters. Soybean milk is obtained from
seed, which is used to prepare formulas for feeding
infants — the future of the nation. Regular use of soy-
bean products reduces cholesterol synthesis, regu-
lates proper metabolism, and reduces fat accumula-
tion. In addition, soybean products are very useful
for cardiovascular, allergic and oncological diseases,
as well as diabetes, obesity, pathology of the mus-
culoskeletal system [30]. Soybean globulins such as
7S and 11S have become the major source of plant
proteins in recent years because of their desirable di-
gestibility and functionalities. Due to various struc-
tures, each soybean globulin possesses significant
differences in nutritional and functional properties
for food industry. For example, 7S globulin is bet-
ter soluble in aqueous system and 11S globulin has
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Fig. 1. Electropherogram of the components of 118 and 7S globulins in the seeds of soybean variety ‘Kano’:
M — molecular weight markers,; S — glycinin and p-conglycinin subunits, I — glycinin, Il — [-conglycinin,
1,2 — control, 3-5 — SMV-infected seed
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Fig. 2. Electropherograms of the components of 11S and 7S globulins in the seeds of soybean variety ‘Monro’:
M — molecular weight markers,; S — glycinin and p-conglycinin subunits, I — glycinin, 1l — [-conglycinin,
1-3 — control, 4,5 — SMV-infected seed
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Fig. 3. Electropherograms of the components of 11S and 7S globulins in the seeds of soybean varieties ‘Mon-
ro’, ‘Grimo’. ‘Kuban’, ‘Kano’: M — molecular weight markers; S —glycinin and p-conglycinin subunits, 1 —
‘Monro’, control; 2 — ‘Monro’, SMV-infected seed; 3 — ‘Kordoba’, control; 4 — ‘Grimo’, control; 5 — ‘Grimo’,
SMV-infected seed; 6 — ‘Kordoba’, SMV-infected seed; 7 — ‘Kuban’, control; 8 — ‘Kuban’, SMV-infected seed

higher gelling properties [31]. Some subunits of 7S
and 11S globulins, for example al,0, and B subunits
are all potential food allergens [32].

Having data on the quantitative content of total
protein, 7S and 11S proteins and their ratio, com-
ponent composition, content of carbohydrates, fla-
vonoids, fat and anti-nutrient compounds (trypsin
inhibitors, lectins, lipoxygenase activity), it is pos-
sible to carry out specific studies on the selection of
soybean varieties for food use. Particularly impor-
tant is the selection of varieties that maintain seed
quality indicators after the infection by plant patho-
gens, for example viral infection (SMV). Among the
studied varieties, we can distinguish varieties that
have high levels of protein, carbohydrates, flavo-
noids, and fat during infection. This is, for exam-
ple, the variety ‘Kano’ variety with a high content of
flavonoids, varieties ‘Kuban’, ‘Grimo’, ‘Monro’ with
increased or maintained at the level of healthy seeds
content of protein, carbohydrates, fat. Differences in
content, composition and structure of glycinin and
B-conglycinin are manifested in both nutritional
and functional properties. Among the studied varie-
ties, the variety ‘Monro’ had increased or on the
level of healthy seed content of protein, glycinin,
B-conglycinin and ratio 11S/7S. Varieties ‘Kano’
and ‘Kuban’ had increased content of B-conglycinin
in infected seeds compare to healthy ones. These
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changes studied biochemical characteristics were
accompanied by changes in the component compo-
sition of these proteins.

Conclusions. Therefore, it has been estab-
lished that infection by SMV caused changes in
the biochemical characteristics (content of pro-
tein, main storage protein fractions (glycinin and
B-conglycinin), fat, carbohydrates, flavonoids, activi-
ty of lectin, lipoxygenase, trypsin inhibitor) in the
infected seeds that depend on the soybean variety.
The electrophoretic analysis revealed varietal dif-
ferences in the relative content of individual protein
components in the electropherograms in the elec-
trophoretic spectra of glycinin and B-conglycinin,
which affect the nutritional value of soybean seeds.
The use of the biochemical criteria studied allows
the selection of food-grade soybean varieties with
specific technological parameters.

The obtained results can be used for develop-
ment of the methods of soybean varieties selection
with high seed quality and resilience to the viral in-
fection and will be recommended for implementa-
tion in breeding and agricultural practices.
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OYKTUBHICTb COI, CTPYKTYpy BpPOXKal Ta SIKICTb
HaciHHS. OCHOBHMMM IIOKa3HMKaMH $IKOCT1 Ha-
CIHHS € BMICT 3allaCHUX MPOTETHIB — TJIIIUHIHY Ta
B-KOHTTILIMHIHY, JKUDPY, BYTJIEBOMIB, (hIIaBOHOIIB,
AKTHBHICTh 1HTIOITOpAa TPHUIICUHY, JEKTUHIB, IIi-
MOKCUT'€HA3H. MeTOoI0 J0CIiIKEeHb OyJI0 BUBYCHHS
BILTMBY 1H(IKYBaHHS POCIWH BipycOM MO3aiKu cOi
Ha OiOXIMIYHUU CKIIaJ]] HACiHHS COPTIB COi, CTBO-
peHuX KIACUYHUMHU MeTojmamu cenekilii (‘Kano’,
‘Kyb6anp’, ‘Kopmoba’) Ta copTiB TpaHCT€HHOI COi
(‘T'pimo’ 1 ‘Monp0’). Inentudikamito BMC 3niii-
CHIOBAJIM 32 JIOTIOMOT'0I0 TBEPAO0(a3HOI0 iMyHOCH-
sumHoro anainizy (DAS-ELISA) ta nBoeramnoi 3T-
[1JIP. Enextpodopes npoteiniB nposoaunu B 15%
ITAAT, mo mictus 0,1% SDS, npu pH 8,3 3a me-
togoM Jlemmii. BusiBneno miJgBUILEHHS! aKTHBHOC-
Ti 1HTIOITOPIB TPUIICHHY Ta JEKTHUHIB 1 3HUKEHHS
BMicTy (hIaBOHOI/MIB y HAaciHHI iH(]IKOBaHHX pOC-
JIMH JAOCITI)KYBaHUX COPTiB MOPIBHSHO 3 HACIHHSIM
310poBUX pociuH. 3a iHpikyBanHs BCM y HaciHHI
BCiX JOCIIPKEHUX COPTiB CIOCTEPIranocs 3HUKEH-
HSI BMICTY TUIIIIMHIHY Ta CITiBBiAHOIICHHS TTiUHIH/
-KOHTTIIMHIH, 32 BHHSATKOM HaCiHHS cOpPTy ‘MOH-
pO’, B IKOMY BMICT TJTIIUHIHY Ta [-KOHTJIIIUHIHY
OyB minBuIeHUH a00 Ha PiBHI HACIHHS 3TO0POBUX

pociuH. MoxHa Buniiutu copt ‘Kano’ 3 Bucokum
BMicTOM (naBoHoiniB, coptu ‘Kybanp 1 ‘I'pimo’
3 MiABUIIEHUM a00 30epeXeHWM Ha piBHI HaCiH-
Hsl 3[0POBUX POCIWH BMICTOM BYTJICBOAIB, JKHUPY
Ta mporeiny 3a iHdikyBanHs BCM. Bussieno
BIIMIHHOCTI Yy BIJHOCHOMY BMICTi KOMIIOHEHTIB
B-KOHTIIIIMHIHY 1 TMILKWHIHY B ypa)XCHOMY HaciH-
HI 3aJISKHO Bijg copTy coi. OTpumaHi pe3ysibTaTu
MOXYTb OyTH BUKOPHCTaHi ISl PO3POOKH METOIIB
JI000pYy COPTIB COi 3 BHCOKOI SIKICTIO HACIHHS Ta
CTIHKICTIO 0 BipycHOI iH(eKIii.

KniwogoBi cmoBa: Bipyc Mo3aiku coi,
SKICTh HACIHHS, TJINUHIH, P-KOHTJINUHIH,
(hmaBoHOTTH.
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