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produced during meat storage. The following reagents were used: copper
sulfate solution, Nessler's reagent, and fluorescent dye - acridine orange.
The equipment used for these reactions was used, namely: a KFK-2-UHL 4.2
photometer and an SMT fluorescence microscope with a working current
of 2.5 A. Thus, schemes for establishing reactions for determining the
degree of freshness of snail meat were developed and tested: biochemical,
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for determining the degree of freshness was established. It is analysed that
the data presented relate only to the research on snail meat. Utility model
patents have been granted for each method. The proposed methods for
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fast, have high reliability of the results obtained and can be used in the
work of research and experimental, production and regional laboratories
of veterinary medicine

Keywords: gastropod, determination of freshness, biochemical method,
photometric method, immunofluorescence reaction

Copyright © The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)

*Corresponding author



10

Development of methods for assessing the quality of snail meat

INTRODUCTION

The quality of animal products is of great importance in
Ukraine and globally. For the vast majority of Ukrainians,
snails are an unusual delicacy, both due to the specifics
of their consumption and their rather high price. The snail
business in Ukraine is at the initial stage of development,
thus, there is not enough scientific research on the con-
sumer properties and safety of snails as a biologically
valuable food product.

Babina et al. (2017), Down (2018) argue that meat
quality control is one of the top priorities, as the quality
of the products received by the consumer and their
cost depends on the objectivity of freshness assess-
ment. In addition, snail meat should be subjected to
a freshness test (Kasianchuk & Bohatko, 2006). After
analysing the publications of other foreign scientists
Kehinde et al. (2020), Ta Kougiagka et al. (2022), it was
established that there are no methods for determining
the quality of snail meat. For rapid quality control of
meat of different species of animals and poultry, there
are conventional methods for determining the fresh-
ness of meat: pH, peroxidase reaction (benzidine test),
copper sulfate reaction, hydrogen sulfide reaction,am-
monia reaction, formalin reaction, ammonia and am-
monium salts determination (Danilova & Hetmanets,
2018; Kasianchuk & Bohatko, 2003). These are standard
methods for determining the freshness of animal meat.
Notably, they are not designed and cannot be used
specifically for snail meat.

Similar studies highlighted in the scientific pub-
lication by Ukrainian scientists Yatsenko et al. 2020
are significant but only concern the determination of
the degree of freshness of snail meat by the content
of ammonia and ammonium salts with the Nessler re-
agent but since the reaction is visual, it can be subject
to error. In addition, there is a method for determining
the degree of freshness of snail meat by reacting with
copper sulfate, for which the authors later received a
similar patent. The authors of this patent use a different
concentration of meat and water extract for research
and take snail meat at different periods after anabiosis
(Zabarna & Bohatko, 2019).

It is difficult to give an unambiguous definition
of the quality of fresh meat, as each consumer will de-
scribe it differently based on their preferences, which
will vary depending on the perception of the product’s
appearance, odour, and flavour (Purslow, 2017; Karabasil
et al., 2019). In this case, it is necessary to use more
precise research methods. The quality of fresh meat de-
termines its usefulness for the consumer and its suit-
ability for cooking (Przybylski & Hopkins, 2016). Since
Ukrainian farmers export snails and their meat, it is
essential to determine the degree of freshness on time.

Meat quality assessment is a kind of art, in which
technological and methodological skills, instrumenta-
tion and laboratory equipment, professional experience
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and aptitude for tasting play an important role (Raudiené
et al.,2018).According to the freshness indicators, meat
is divided into fresh, questionable freshness and stale.
The quality can be assessed by organoleptic methods
(appearance, flavour, odour, colour, consistency, and
in some cases juiciness), sensory highly instrumental
methods (colour, odour), histological (microstructural)
methods (Peshuk, 2018; Umer et al., 2021). Determina-
tion of organoleptic indicators does not give a complete
picture of the quality and safety of meat, it is necessary
to conduct additional laboratory tests, such as physico-
chemical, microbiological etc (Bohatko et al., 2015; Liu
etal., 2018).

The issue of meat quality was explored by Ka-
sianchuk & Bohatko (2006), who developed a way to
improve the biochemical method for determining beef
from diseased animals. In addition, these authors devel-
oped a method for determining the degree of freshness
of beef and pork and received a utility model patent for
it (Kasianchuk & Bohatko, 2003). There is a method for
determining the degree of freshness of poultry meat
using the photometric method, authored by Bohatko
et al. (2015). But all these methods are not suitable for
determining the quality of snail meat.

Shellfish meat is a product that is not resistant
to long-term storage. According to Ng et al. (2013), it is
explained by: the loose structure of muscle tissue, low
amount of glycogen in the muscles, high water content,
which serves as a favourable environment for the de-
velopment of microorganisms, and the ability of snail
microflora to develop at low positive temperatures (0...
+ 5°C). But its quality depends on storage conditions
(Batyrbekov & Zhumabaey, 2017). Most snail meat is
frozen. Therewith, unfavourable conditions are estab-
lished for the development of microorganisms, and the
rate of biochemical processes under the influence of
enzymes is sharply reduced (Damez & Clerjon, 2008;
Soren & Biswas, 2020). However, note that the meat can
be frozen for a very long time, compliance with the re-
quirements for freezing shellfish meat or during trans-
portation, and there are no temperature requirements
(Saryglar, 2020).

The purpose of this work is to identify the quality
of snail meat by developing methods for determining
the degree of freshness.

MATERIALS AND METHODS

The work was performed during 2018-2019 at the De-
partment of Chemistry and Biochemistry of the Kharkiv
State Zooveterinary Academy. Three methods for de-
termining the quality of snail meat were developed:
a method for determining the degree of freshness of
snail meat by the biochemical method; a method for
determining the degree of freshness of snail meat by
the photometric method; and a method for determining




the degree of freshness of edible snail meat by immu-
nofluorescence. Utility model patents have been ob-
tained for each of the methods: No. 134319 (Danilova,
2019), No. 128984 (Danilova & Hetmanets, 2018), and
No.136331 (Danilova & Hetmanets, 2019), respectively.
These methods are individual both in their design and
in the results obtained. Therefore, performers, or the
laboratory in general, have the opportunity to choose
the most convenient and affordable option for them-
selves. In a series of experiments, meat from 150 snails
of the Helix pomatia species was used.

Research on determining the degree of freshness
of snail meat by the biochemical method. More than
60 snails were selected and the meat was extracted (8
to 17 g per snail). The meat samples were divided into
2 groups of 30 samples each. In terms of shelf life, these
groups corresponded to two categories: 1) fresh meat;
2) stale meat. Next, meat samples of different concen-
trations were prepared, with dilutions of 1:10, 1:15,
1:20, 1:25, and 1:30. In conical flasks, 20.0, 25.0, 30.0,
35.0,and 40.0 g of chopped snail meat were separately
placed and 200.0, 300.0, 400.0, 500.0, and 600.0 cm? of
distilled water were added, respectively. The contents
of the flasks were stirred, closed with a watch glass, and
placed in a boiling water bath for 10 minutes. The con-
tents of the flasks were then filtered through a layer of
cotton wool. If the resulting broth was cloudy and pro-
tein flakes remained in it after filtering, the broth was
filtered through filter paper. The filtrate from each flask
was poured into test tubes of 2.0 cm? each. A copper
sulfate solution of different concentrations was pre-
pared in parallel: 1.0%, 1.5%, 2.0%, 2.5%, and 3.0%. For
this, 1.0, 1.5, 2.0, 2.5, and 3.0 g of copper sulfate were
weighed, and 100.0 cm? of distilled water was added
to each sample. Subsequently, 3 drops of copper solu-
tion at 1.0%, 1.5%, 2.0%, 2.5%, and 3.0% concentrations
were added to the tubes of each dilution of the filtrate.
Distilled water was used as a control. For this purpose,
to 2.0 cm® of water, 3 drops of CuSO4 of different con-
centrations were added. The tubes were shaken 3 times
and placed on a rack. The reaction was recorded visually
after 5 minutes by changing the colour and consistency
of the broth (Danilova, 2019).

Method for determining the degree of freshness of
snail meat by the photometric method. 1t was selected
45 snails of the species Helix pomatia, from which meat
was removed (from 8 to 11 g each). The meat samples
were divided into 3 groups of 15 samples each. In terms
of shelf life, these groups corresponded to three cate-
gories: 1) fresh meat; 2) stale; 3) questionable. Next, the
meat samples were chopped with scissors and 2.0 g
of each was taken (15 samples for each group). To 5
weights of each group were added 10.0, 20.0, 30.0,
40.0,and 50.0 cm? of distilled water, respectively (3 series
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of 5 weights in total) and infused for 15 minutes,
filtered, and 0.5 cm® of Nessler's reagent was added
to 3.0 cm? of filtrate. Then, the optical density of the
colour intensity of the supernatant for each sam-
ple was immediately measured using a KFK-2-UHL
4.2 photoelectric photometer in a cuvette with an
absorbing light thickness of 1.0 cm at wavelengths of
400, 440, 490, and 540 nm. Distilled water was used as
a control (Danilova & Hetmanets, 2018).

Development of a method for determining the degree
of freshness of edible snail meat by immunofluorescence.
More than 45 snails were selected and the meat was
extracted (8 to 11 g per snail). The meat samples were
divided into 3 groups of 15 samples each. In terms of
shelf life, these groups corresponded to three categories:
1) fresh meat; 2) stale meat; 3) meat of questionable
freshness. From the surface of the cut of each meat
sample, smears were placed on a slide. The smears were
dried at room temperature. Then they were fixed in
chilled chemically pure acetone for 30 minutes at-18°C
by complete immersion.Next,the smears were removed,
air-dried at room temperature, and transferred to a hu-
mid chamber, where they were stained with a working
solution of acridine orange dye (dilution 1:10,000) in
a dark place for 20 minutes at room temperature. The
dye is a catalyst for the immunofluorescence reaction.
Subsequently, the smears were washed with distilled
water 3 times. They were air-dried and examined in an
SMT fluorescence microscope with a working current
of 2.5 A (40x10 magnification) (Danilova & Hetmanets,
2019). The image of each sample was displayed on a
computer monitor and further analysed using “Adobe
Photoshop 7.0” software. For this, the image size was set
to a constant 1777x1333=2368741 pixels (according to
the dimensions of the monitor screen). The “Histogram”
command was used to check the presence and corre-
sponding total size of green spots X (in pixels) in the
image (Baranovsky et al., 2017).

All experimental studies were conducted according
to modern methodological approaches and in compliance
with the relevant requirements and standards, in particu-
lar, they correspond to the requirements of DSTU ISO/IEC
17025:2005 (2006). The animals were kept and all manip-
ulations were performed according to the provisions of the
Procedure for conducting experiments and experiments on
animals by scientific institutions (Law of Ukraine No. 249,
2012), the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other
Scientific Purposes (European convention..., 1986).

RESULTS AND DISCUSSION

Method for determining the degree of freshness of snail
meat by biochemical method. The results of this method
are presented in Tables 1 and 2.
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Table 1. Reaction of copper with sulfate of fresh snail meat

CuS04 concentration, %

Diluting broth

1.0 1.5 2.0 2.5 3.0
1:10 The broth is clear, brown in colour The broth is blue-brown in colour, with brown flakes
1:15 Transparent brown liquid Transparent blue-brown liquid
1:20 Transparent brown liquid Transparent blue-brown liquid
1:25 Transparent brown liquid Transparent blue-brown liquid
1:30 Transparent brown liquid Transparent blue-brown liquid

Distilled water

Transparent liquid with a subtle blue tint on a contrasting background

Source: developed by authors

Table 2. Reaction of copper with sulfate of stale snail meat

CuS04 concentration, %

Diluting broth

1.0 15 2.0

2.5 3.0

The broth is clear, brown

The broth is blue-brown in colour,

The broth is blue-brown

1:10 in colour with brown flakes in coloqr, significantly cloudy,
with brown flakes
Transparent Blue-brown broth,
. Transparent p barely noticeable Blue-brown broth, barely noticeable brown flakes,
1:15 P blue-brown . b
brown liquid liquid brown flakes, traces traces of jelly generation
q of jelly generation
Transparent liquid
Transparent of blue-brown P ) .
1:20 Tranqurer)t blue-brown colour, with brown Transparent liquid of blge brown colpur,wnh brown
brown liquid D . flakes with jelly generation
liquid flakes, traces of jelly
generation
Transparent liquid
. - . . of blue-brown colour, with
1:25 Transparent liquid of blue-brown colour, with barely noticeable brown flakes barely noticeable brown flakes,
traces of jelly generation
Transparent liquid of blue-
1:30 Transparent liquid of blue-brown colour, with barely noticeable brown flakes brown colour, with barely

noticeable brown flakes, traces
of jelly generation

Distilled water

Transparent liquid with a subtle blue tint on a contrasting background

Source: developed by authors

Thus, analysing the data for determining the
freshness of snail meat in the reaction of copper with
sulfate, which is presented in Tables 1 and 2, it can be
concluded that the authors'data are consistent with the
study of a 1:15 meat-water extract and CuSO4 concen-
trations of 2.5% or 3.0%. Thus, to determine the degree
of freshness of snail meat in the reaction of copper with
sulfate,itis necessaryto use a meat-water extract ata di-
lutionof 1:15 and a CuSO4 concentration of 2.5% or 3.0%.

Research results in the development of a method
for determining the degree of freshness of snail meat by
the photometric method. The results obtained during
the development of this method are presented in
Table 3 in the form M = m, where M - the average
optical density for the group, m - the error of the
average.

For clarity, the average values are presented in
Figure 1.

Table 3. Colour intensity optical density values of the supernatant by groups

Wave length, nm

Groups
400 440 490 540
1 2 3 4 5
Fresh meat
1.(1:10 + 0.5 cm® Nessler's reagent) 1.28+0.11 0.26 £ 0.03 0.30 £ 0.03 0.42 £ 0.05
2.(1:15 + 0.5 cm® Nessler’s reagent) 0.65 * 0.06 0.46 £ 0.03 0.42 £ 0.04 0.12 £0.02
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Table 3, Continued

1 2 3 4 5
3.(1:20 + 0.5 cm® Nessler’s reagent) 0.52 £ 0.07 0.53£0.06 0.54 £ 0.08 0.10 £ 0.02
4.(1:25 + 0.5 cm?® Nessler's reagent) 0.52 £ 0.06 0.27+0.03 0.15 £ 0.02 0.06 £ 0.01
5.(1:30 + 0.5 cm® Nessler’s reagent) 0.45 £ 0.06 0.25 £ 0.03 0.12 £0.02 0.05 #0.01
Stale meat

1.(1:10 + 0.5 cm® Nessler’s reagent) 1.38 £ 0.06 1.24+0.03 1.80 £ 0.05 1.46 £ 0.07
2.(1:15 + 0.5 cm?® Nessler’s reagent) 1.80 £ 0.07 1.37 £ 0.06 1.91 £0.05 1.40 = 0.06
3.(1:20 + 0.5 cm® Nessler’s reagent) 1.10 £0.03 1.46 £0.02 2.10 £ 0.04 0.95 +0.05
4.(1:25 + 0.5 cm?® Nessler’s reagent) 0.68 = 0.07 0.36 £0.03 0.29 £0.03 0.10+0.02
5.(1:30 + 0.5 cm® Nessler’s reagent) 0.95 +0.08 0.56 = 0.06 0.26 £ 0.03 0.55 +0.05

Questionable meat
1.(1:10 + 0.5 cm® Nessler’s reagent) 0.69 £ 0.08 0.80 £ 0.05 0.85 £ 0.05 0.84 £0.10
2.(1:15 + 0.5 cm® Nessler’s reagent) 0.93 £0.07 0.83 £ 0.04 1.58 £ 0.04 0.97 £ 0.07
3.(1:20 + 0.5 cm® Nessler’s reagent) 1.18 £ 0.08 1.17 £0.03 1.63+0.05 1.35+0.09
4. (1:25 + 0.5 cm?® Nessler's reagent) 1.00 £ 0.07 0.99 £ 0.07 0.86 + 0.06 0.69 £ 0.06
5.(1:30 + 0.5 cm® Nessler’s reagent) 0.71 £0.07 0.78 £0.08 0.59 £ 0.06 0.93 £0.09

Source: developed by authors
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Figure 1. Dependence of the average values of the optical density

d) wave length 540 nm

of the colour intensity of the additive fluid on the group number
Note: 1 -1 :10+ 0.5 cm® of Nessler's reagent; 2 - 1 : 15 + 0.5 cm® of Nessler's reagent; 3 - 1 : 20 + 0.5 cm® of Nessler's
reagent; 4 — 1 : 25 + 0.5 cm® of Nessler's reagent; 5 — 1 : 30 + 0.5 cm? of Nessler's reagent. Fresh meat -

questionable meat -
Source: developed by authors
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The data in Table 3 and Figure 1 demonstrate
that the highest reliability of the difference between
fresh, stale and questionable snail meat is obtained by
photometry at 440 and 490 nm and using a meat-water
extract in ratios of 1 : 10,1 : 15 or 1 : 20 with the addi-
tion of 0.5 cm? of Nessler's reagent. Low extract concen-
trations of 1 : 25 and 1 : 30 are generally uninformative
in determining the degree of freshness of meat.

These conclusions can be summarised in Table 4,
which presents the ranges of changes in the optical density

of colour intensity according to the degree of freshness
of snail meat at 440 and 490 nm. The ranges were de-
termined according to the “three sigmas”rule according
to Table 3, i.e., about 99.9% of the experimental data
fell into these ranges.

As can be seen from this Table, the ranges of
optical density for different degrees of the freshness
of meat do not overlap, thus, Table 4 can be specifically
applied to the examination of snail meat to its degree
of freshness.

Table 4. Indicators of optical density of colour intensity according to the degree of freshness of snail meat

The degree of freshness of meat

Wave length, nm Fresh Questionable freshness Stale

Dilution of meat and water extract 1 : 10

440 0.10-0.42 0.54-1.06 1.08-1.40

490 0.12-0.48 0.53-1.07 1.44-1.98
Dilution of meat and water extract 1 : 15

440 0.33-0.59 0.61-1.05 1.07-1.67

490 0.21-0.63 1.37-1.79 1.84-2.36
Dilution of meat and water extract 1 : 20

440 0.24-0.82 0.95-1.31 1.35-1.57

490 0.15-0.93 1.41-1.85 1.91-2.29

Source: developed by authors

Obtained data on the method of determining the
degree of freshness of edible snail meat by immuno-
fluorescence. Conducted research to determine the

degree of freshness of edible snail meat by immuno-
fluorescence. The results are presented in Table 5.

Table 5. Results of measuring the immunofluorescence of snail meat

The ratio of the number
of pixels X to the total

No. of sample Number of pixels, X

Standard deviation o,
pixels (percent)

Average value of M,
pixels (percent)

number, %
1 2 3 4 5
Fresh meat
1 0 0.000 211.5 (0.009%)
2 82 0.003
3 90 0.004
4 102 0.004
5 150 0.006
6 161 0.007
7 211 0.009
8 252 0.011 285.7 (0.012%)
9 253 0.011
10 303 0.013
11 386 0.016
12 435 0.018
13 507 0.021
14 645 0.027
15 708 0.030
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Table 5, Continued

1 2 3 4 5
Meat of questionable freshness
16 1091 0.040 165.6 (0.008%)
17 1133 0.048
18 1178 0.050
19 1221 0.052
20 1301 0.055
21 1378 0.058
22 1402 0.059
23 1414 0.060 1386.9 (0.058%)
24 1457 0.062
25 1492 0.063
26 1502 0.063
27 1511 0.064
28 1545 0.065
29 1567 0.066
30 1611 0.068
Stale meat
31 4235 0.179 1272.2 (0.054%)
32 4649 0.196
33 4917 0.208
34 5132 0.217
35 5572 0.235
36 5821 0.246
37 6008 0.254
38 6140 0.259 6270.8 (0.265%)
39 6307 0.266
40 6614 0.279
41 7031 0.297
42 7391 0.312
43 7756 0.327
44 8124 0.343
45 8365 0.353

Source: developed by authors

In this Table, samples 1 through 15 deliberately
corresponded to fresh meat; samples 16 through 30 to
the meat of questionable freshness; and samples 31
through 45 to stale meat. Since the total number of pixels
in each image was a large value of 2368741, Table 5
presents the absolute number of pixels for each sam-
ple, since the corresponding percentages to the total
number are extremely small. Table 5 presents the mean
values and standard deviations of the number of pixels

for each group of snails by the degree of freshness. The
Figure 2 presents probability density plots of the normal
distribution for each group of snails in Table 5 according
to formula (1):

(x-m)®

e 207 1)

1
X) =
f&X) o
which are compared with the results of observations
(points on the graphs).
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Density of normal distribution, 1/%
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Figure 2. Graphs of the normal distribution of the percentage of green pixels
from the total number of pixels in the image for each group of snails

Note: Fresh meat - , questionable meat -

Figure 2 demonstrates that the boundary between
fresh meat and meat of questionable freshness is at the
level of 1000 pixels (0.042%) of green colour, and if the
number of pixels exceeds 2000 (0.084%), the meat is stale.

The authors have developed three methods for
determining the quality of snail meat, which are simple
and expressive, but believe that the photometric method
is more acceptable.This method requires using inexpen-
sive equipment that is available in almost all laborato-
ries, while the researcher will get a reliable, fast result,
and the Nessler reagent gives a clear colour intensity.

Ukrainian scientists have been exploring the
degree of freshness of snail meat and have developed
methods to the determination of the degree of freshness
of snail meat by bacterioscopic method (Zabarna & Bo-
hatko, 2019), photometric method (Zabarna & Bohatko,
2019), reaction with copper sulfate (Zabarna & Bohatko,
2019), and ammonia and ammonium salts (Zabarna &
Bohatko, 2019). The similarity of these methods with
the methods developed by the authors is that the studies
were conducted on snails and used Nessler's reagent
and copper sulfate solution. Differences include various
concentrations of meat and water extracts and reagents
and different reaction times. To ensure the accuracy of
the results, the author offers to use special equipment,
which will ultimately provide a smaller error.

In addition, these methods can be used to deter-
mine the degree of freshness, but each researcher should
choose the simplest, accurate, and acceptable method
for them. The authors Kasianchuk & Bohatko (2006) Ta
Bohatko et al. (2015) determined the quality of meat
but from other species. Researchers Onishchenko et al.
(2006) have developed a method for the rapid diagno-
sis of blood-borne diseases of sheep using fluorescence
microscopy, but it cannot be used to explore snail meat,
as it involves fluorochromation of preparations, as a re-
sult of which the parasites themselves become a source
of light and contrast against the dark background of the

Scientific Horizons, 2022, Vol. 25, No. 12

, stale meat -

preparation,and in this case, fluorochromation in prepa-
rations occurs due to meat spoilage. Thus, the less bright
green colour in the microscope, the fresher the meat.

Similar studies are covered in scientific pub-
lications by foreign researchers - Sando et al. (2012),
Kehinde et al. (2020), but they do not devote sufficient
attention to the analysis of indicators responsible for
the quality and safety of gastropod meat. Thus, consid-
ering the growth of snail consumption and exports in
Ukraine, the issue of snail meat quality examination is
very relevant, interesting and significant.

CONCLUSIONS

Snail meat can be analysed by biochemical, photomet-
ric and immunofluorescence methods. The modes of
performing each method have been developed. Thus,
when using the biochemical method, it is necessary to
obtain a meat and water extract at a dilution of 1 : 15
with a CuSO4 concentration of 2.5% or 3.0%. When
testing with this method, the extract from fresh meat is
transparent blue-brown in colour, and from stale meat,
the broth turns blue-green in colour with jelly genera-
tion. Determination of the degree of freshness of meat
with the Nessler's reagent is possible by examining the
meat-water extract in dilutions of 1 : 10,1 :15and 1 : 20
on the KFK-2-UFL 4.2 at a wavelength of 440 nm or
490 nm. Thus, the author found that with a dilution of
the meat-water extract of 1:15 and a wavelength of
440 nm, the degree of freshness can be determined. If the
indicator is from 0.33 to 0.59 nm, the meat is consid-
ered fresh, with indicators of 0.61 to 1.05 nm - of ques-
tionable freshness, and from 1.07 to 1.67 nm - stale.
It was established that it is possible to determine the
quality of snail meat by immunofluorescence. If the in-
dicator is 1000 pixels, the meat is considered fresh, and
if it is more than 2000 pixels, it is stale. As a prospect
for further research, it is considered advisable to deter-
mine what factors affect the freshness of snail meat.
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Po3po6ka MeToAiB OUiHKM SKOCTI M'ica paB/IUKiB
Ipuna CepriisHa JaHinoBal, TetaHa MukonaiBHa [laHinoBa?

Nlep>xaBHa AoCNiAHA CTAHLiA NTaXiBHULUTBA
63421, Byn. LleHTpanbHa, 20, c. bipku, YkpaiHa

2[lep>xaBHUIA BIOTEXHONOTYHMI YHiBEPCUTET
62341, Byn. AkapeMiyHa, 1, cMT Mana [JaHuniska, YkpaiHa

AHoTauif. M’'aco icTiBHMX paBAWKiB BBAXKAETLCS AeNiKaTECOM | CTAHOBUTb YaCTUHY YKPAiHCbKOTO €KCMOPTY XapyYoBMX
NPOAYKTIB, ane HOPMaTUBHI Ta 3aKOHOAABYI AOKYMEHTU OO MOro SKOCTi BiaCyTHi. MeToto Liei poboTtu Byno po3pobutu
CNocobu BU3HAYEHHSI CTYMEHS CBIXOCTI MACa paB/MKIB 32 BMICTOM aMiaKy Ta Co/fell aMoHito 3 peakTvBoM Hecnepa,
NnepoKcKaasn B MACi 3 po34YMHOM Mifi cynbdaTty Ta 06pobkM Maska-BiabUTKA 3 Maca dyopecLeHTHUM BapBHUKOM i
33 KiNbKICTIO NiKCeniB 3eneHoro Koabopy BCTAHOBUTKM SIKiCTb Mca. B xoai pocnigxeHs, y nepuly yepry, BU3SHa4anu
OpraHoNenTUYHI MOKA3HWKKM M’ICa MOMKOCKIB, SIKi Big0OpaXatoTb iX CBiXiCTb. [lani BUKOHYBaNu [OCNIOKEHHS LLOA0
BM3HaYeHHs PEPMEHTIB Ta aMiaky, Ki yTBOPHOKOTLCS Y NpoLieci 36epiraHHa Maca. MNpu LboMy 6ynM BUKOPUCTAHI HaCTyMHi
peakTuBM: PO3UMH Migi cynbdaTy, peaktne Hecnepa Ta dnyopecueHTHUI 6apBHUK — aKpUAUMHOBKI NoMapaHyeBuii. Mpu
MOCTaHOBLLi AaHWMX PeaKL,ii Takox 6yno BUKOPWUCTaHO i 06nafHaHHs, a came: potomeTp doToenekTpuuHuii KOK-2-YXJ1 4,2
Ta fOMiHecUeHTHUIA Mikpockon SMT 3 nogaveto poboyoro cTpymy 2,5 A. TaknuM UMHOM Bynu po3pobneHi Ta BiANpaLboBaHi
CXeMM NOCTAHOBKM PeaKLil LWOA0 BU3HAUYEHHS CTYMEHS CBIXXOCTI MCa paB/MKiB: BioXiMiYHMKA, POTOMETPUYHMIA Ta METOA,
iMyHodnoopecueHuii. byna Bu3HaveHa cTabinbHICTb NOKA3HMKIB BM3HAYEHHS CTyMeHs cBixXoCTi. [poaHanizoBaHo, Wwo
HaBedeHi AaHi CTOCYIOTbCS NMLe AOCIMKEHHS MAca paBmKiB. Ha KoxeH MeToa 6yno oTpMMaHO MaTeHTU Ha KOPUCHY
MOoAeNb. 3anponOHOBAHI CMOCO6M OLLIHKM KOCTi Mica paB/UKiB € eDEKTUBHUMM, TEXHOOMNYHO HECKNAAHUMM Ta WBUAKUMMU,
MatoTb BUCOKY AOCTOBIPHICTb OTPUMAHUX PE3YNLTATIB | MOXYTb OYTW BUKOPUCTaHI B poBOTi HayKOBO-EKCMEPUMEHTANTbHMX,
BMPOOHMYMX Ta perioHanbHWUX NabopaTopisix BeTepUHAPHOI MEAULIMHM

KniouoBi cnoBa: 6poxoHOMMiA MOMIOCK, BU3HAYEHHS CBIXKOCTI, BioXiMiuHMIA MeToa, HDOTOMETPUYHMIA METOS, peaKLis
iMyHOodnoopecLeHuii
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