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Abstract. Knowledge of the peculiarities of technological processes for the
production of cow's milk analogues, optimal parameters for production, the
chemical composition of raw materials and the resulting finished product,
in particular the amino acid composition, plays an essential role in the
development of new types of functional products, improvement of their
stability, taste, and nutritional properties, and allows them to be enriched
with additional components through various modifications. The purpose of
the study is to compare the amino acid composition and balance of amino
acids of various types of beverages based on plant raw materials:almond,rice
and coconut, oatmeal with respect to the amino acid composition of cow's
milk protein. The following methods were used: capillary electrophoresis -
to determine the amino acid composition of the protein in analogues of
milk and cow's milk, mathematical - to calculate the amino acid score and
utility coefficient. The composition, organoleptic quality indicators, main
technological stages, and safety of production of plant-based analogues of
animal milk are presented. Three types of plant-based beverages were used
for the study: almond with a mass fraction of fat of 1.5%; oatmeal with a
mass fraction of fat of 2.5%; rice and coconut with a mass fraction of fat
of 1.8%; and cow's milk with a mass fraction of fat of 2.5%. A comparative
estimate of the mass fraction of amino acids valine, isoleucine, leucine,
lysine,methionine, threonine,and phenylalanine in the protein of beverages
based on plant raw materials is presented relative to the mass fraction of
amino acids in the milk protein, and the reference protein. The limiting
amino acid in the protein composition of the studied analogues of cow's
milk is methionine. The highest amino acid protein scores were observed
in oatmeal drink; however, they did not exceed those of pasteurised milk.
To assess the balance of the amino acid composition, the utility coefficient
was determined. The findings are of practical importance, because they can
be used in the production of functional products, in particular, analogues
of cow's milk, to improve the composition, increase biological value, and
enrichment with nutrients and additional components

Keywords: cow's milk analogues, plant-based drink, oatmeal drink, almond
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INTRODUCTION
Nowadays, in the processing industry, there is a tendency
to increase the segment of natural products for healthy
nutrition, accompanied by a continuous expansion of
protein processing, the search for new, potentially suit-
able raw materials. Skripnichenko et al.,(2020) found that
for this purpose, raw materials of plant origin are often
used, which can increase the nutritional and biological
value of products and have therapeutic properties, etc.

Studies by Min et al. (2018), Merzlov et al. (2021)
indicate that one of the priority areas of research in the
field of nutrition is the production of Non-Dairy Milk - a
drink based on plant raw materials, which was created
as an alternative to animal milk, including to solve the
problem of protein deficiency in economically undevel-
oped countries. However, such drinks are becoming in-
creasingly popular today.

According to the authors of Khalupa-Krebzdak
et al. (2018) the advantages of consuming such a drink
are the absence of cholesterol, low caloric content, high
content of fibre, isoflavonoids, antioxidants, monoun-
saturated, and polyunsaturated fats, which is important,
especially when following a diet. R. Bocker et al. (2022),
J.Poore et al. (2022), C. Short et al. (2021) found that the
technological process for the production of beverages
based on plant raw materials is environmentally friendly
and contributes to reducing carbon emissions into the
environment compared to the technology for the pro-
duction of cow's milk.

With the constant consumption of plant analogues
of milk, there is a possibility of a nutritional imbalance
associated with protein and trace element composition.
McClements et al. (2021) showed that such products are
characterised by low digestibility of essential substances,
and instability of the amino acid composition, compared
with animal products, contain many antinutrients, such as
trypsin inhibitors, phytic acid, and inositol phosphates.

Sarangapany et al. (2022), Silva et al. (2020) inves-
tigated various technologies for the production of plant-
based beverages and found that for the stability of the
amino acid composition and increasing the nutritional
value of the final product, minerals, vitamins, various food
additives are additionally applied to the product, for ex-
ample, flavourings, dyes, stabilisers (gquar gum, gellan gum,
xanthine gum, etc.) or, as indicated in studies by Kundu
et al. (2018), several types of raw materials can be used
simultaneously. Sarangapany et al. (2022), Bocker et al.
(2022) studying the mass fraction of protein and amino
acid composition of beverages based on plant raw mate-
rials proved the dependence primarily on the production
technology, in particular, the use of innovative processing
technologies (ultrasound, high-pressure processing, the
use of pulsed electric field, ultraviolet and microwave ra-
diation), which affects the nutritional, organoleptic quality
indicators and product safety, but no less important were
the quality indicators of the raw materials used (variety,
climatic conditions and geographical area of cultivation).

Scientific Horizons, 2022, Vol. 25, No. 10

Studies by Han et al. (2021) and Sarangapany
et al. (2022) showed that a mandatory stage in the
production of cow's milk analogues is the extraction of
water- and salt-soluble protein fractions from raw ma-
terials. First, pre-grinding of raw materials is carried out,
followed by the preparation of a suspension and filter-
ing it, to obtain a consistency similar to cow's milk. This
technological operation ensures the colloidal stability
of the product. McClements and Grossmann (2021) and
Short et al. (2021) proved the importance of using tech-
nological operations of homogenisation and pasteuri-
sation to increase microbiological stability, inactivation
of enzymes, increase the storage time of the product,
in addition to providing pleasant sensory properties
of the product for the consumer. Pasteurisation is per-
formed by heat treatment, but Aydar et al. (2020) sug-
gest that the use of high temperatures (from 60°C to
130°C) changes the physical, chemical, and organoleptic
properties and nutritional value of beverages. Analysing
research data by Han et al. (2021), an extremely import-
ant step in the production of beverages based on plant
raw materials is the choice of technological parame-
ters, which is associated with the need to block or break
down anti-nutrients: protease inhibitors, lectins (for
example, during the use of legumes) specific alkaloids
or other substances that can cause protein deposition.
McClements and Grossmann (2021) investigated the
technological operations of steaming, calcination, and
soaking in slightly alkaline solutions, which can increase
the efficiency of protein and dry matter extraction in
beverages, increase the colloidal stability of the obtained
emulsions in the production of beverages from various
types of legumes and nuts.

Silva & Smetana (2022) found that one of the main
factors influencing the quality of a plant-based drink is
the temperature regime. During the production of ani-
mal milk analogues from legumes, the use of ultra-high
temperatures allows inactivating trypsin, but the use
of such modes at the stages of blanching and roasting
affects the fractional composition of proteins, reducing
their solubility and extraction indicators. The main cri-
terion in assessing the biological value and physiological
role of amino acids is their ability to provide protein
synthesis in the body.

The purpose of the study is to investigate the amino
acid composition of the protein of plant-based milk an-
alogues: almond, rice and coconut, and oatmeal, and to
conduct a comparative analysis of amino acid balance
in relation to cow's milk protein.To achieve this goal, the
following tasks were set: to investigate the amino acid
composition of cow's milk analogues: rice and coconut,
almond, and oatmeal; to compare the amino acid com-
position of beverages with the amino acid composition
of cow’'s milk; to determine the amino acid score of the
products under studyand compare it with the amino acid
score of cow's milk; to calculate the utility coefficient.




MATERIALS AND METHODS

For the study, samples were taken in accordance with
DSTU 4856:2007 (2008) of three types of plant beverages:
rice and coconut with a mass fraction of fat of 1.8%, al-
mond and oatmeal with a mass fraction of fat, respectively,
1.5 and 2.5 %, and cow's milk with a mass fraction of fat
of 2.5% in accordance with DSTU I1SO 5538:2004 (2005).

The mass fraction of amino acids in the products
was determined in the laboratory for the control of feed
additives and premixes of the State Scientific Research
Control Institute of Veterinary Medical Products and
Fodder Additives in Lviv by capillary electrophoresis ac-
cording to the method of LY. Kotsyumbas (2013). Cap-
illary electrophoresis is based on electrokinetic phe-
nomena — electromigration of ions and other charged
particles and electroosmosis. The study was carried out
using the Kapel-105/105M capillary electrophoresis
system, equipped with special software based on a per-
sonal computer. The method is based on the hydrolysis
of samples by the acid method (hydrochloric acid for
16 hours) with the transition of amino acids to free forms
of phenylisothiocarbamyl derivatives (PTC derivatives),
their further separation and quantitative determination
by capillary electrophoresis. This method was used to
determine the mass fraction of amino acids: lysine, phe-
nylalanine, leucine and isoleucine, methionine, valine,
and threonine. The obtained indicators were compared
with the amino acid composition of cow's milk.

The biological value of proteins in beverages based
on plant raw materials and cow's milk was determined
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using the method described by Peshchuk & Nosenko
(2011) comparing the composition of products with the
composition of the “ideal” protein and calculating the
score by determining the ratio of the amount of each
amino acid (g) in 1 g of protein of the studied product
to the amount of the same amino acid in 1 g of the
“ideal” protein. The amino acid with the lowest amino
acid score is an amino acid that limits the biological
value of protein.

Using the methods developed by academician
N.N. Lipatov (2001), which are based on the development
of the Mitchell-Block principle and allow estimating the
amino acid composition, its balance and the degree of
digestibility of amino acids. The ratio of the lowest amino
acid score to the highest was determined (the utility
coefficient was established) according to the method
described by M. Hayes (2020).

RESULTS AND DISCUSSION

The amino acid composition of plant-based beverages
was studied: oatmeal with a mass fraction of fat of 2.5%,
almond with a mass fraction of fat of 1.5%; rice-coconut
with a mass fraction of fat of 1.8 %; and cow's milk with a
mass fraction of fat of 2.5%. It was found that the protein
of pasteurised milk has a higher mass fraction of the
amino acids leucine, valine, isoleucine, lysine, and thre-
onine, respectively, by 39.7%; 15.6%; 42.7%; 43.1%, and
15.2%. The mass fraction of phenylalanine and methi-
onine in cow's milk was 13.8% and 25.1% lower, respec-
tively,compared to the reference protein index (Table 1).

Table 1. Amino acid composition of cow's milk and beverages based on plant raw materials M+ m,n =12

Mass fraction of amino acid, mg/1 g of protein
Product name FAO/WHO reference
Name of amino acid protein,mg/1 g
Pasteurised milk Oatmeal drink Rice a::ii:: conut Almond drink of protein

Valine 578+ 441 32.4+0.02 8.1+0.03 20.0 £0.01 50.0
Isoleucine 571+331 26.7+0.01 5.7+0.02 17.0 £0.03 40.0
Leucine 97.8 £6.26 53.0 £0.09 11.3+£0.01 35.0+0.01 70.0
Lysine 78.7+6.08 19.0 £ 0.03 54+0.03 10.0 £0.02 55.0
Methionine, mg 26.2 £2.36 9.8 £0.005 3.5+0.02 4.9 £0.02 35.0
Threonine, mg 46.1 +2.66 21.7£0.02 7.5%0.02 16.0+0.01 40.0
Phenylalanine, mg 51.7 + 4.64 36.5 £0.02 8.5+0.04 26.9 £0.015 60.0

Source: compiled by the authors

Comparing the amino acid composition of plant-
based beverages with the amino acid composition of
pasteurised milk and reference protein, there is a low
mass fraction of amino acids: valine, isoleucine, leucine,
lysine, methionine, threonine, and phenylalanine, which
is associated with the low content of these amino ac-
ids in the composition of plant proteins and the tech-
nological stage of production of this product (soaking
and extraction process). In all the studied analogues of

cow'’s milk, the predominance of the mass fraction of
the amino acid leucine in comparison with other amino
acids was noted. Thus, in oatmeal drink, the mass frac-
tion of leucine exceeds the indicator of almond and rice
and coconut drinks by 1.5 and 4.7 times, respectively,
but its amount is significantly less than in pasteurised
milk by 1.84 times.

In rice and coconut drink, the mass fraction of
the amino acid leucine exceeds the mass fraction of
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valine by 39.5%, isoleucine by 98.2%, lysine by 2.09
times, methionine by 3.2 times, threonine by 1.5 times,
and phenylalanine by 32.9 %.The mass fraction of the
amino acid leucine in almond drink exceeds the mass
fraction of valine by 75.0%, isoleucine by 2.06 times,
lysine by 3.5 times, methionine by 7.1 times, threonine
by 2.2 times, and phenylalanine by 30.1%.

The findings indicate that the Limit for all the stud-
ied analogues of milk is the amino acid methionine, the
smallest mass fraction of which is in the rice and coconut

drink. Compared to oatmeal and almond drinks, the amount
of it in this product is less by 2.8 and 28.5%, respectively. In
oatmeal drink, the mass fraction of this amino acid exceeds
other indicators of plant-based beverages and amounts to
9.8 mg/1 g of protein and remains 2.6 times less compared
to cow's milk. The amino acid score of pasteurised milk
according to the following indicators: valine, isoleucine,
leucine, lysine, and threonine exceeds 100, respectively,
by 15.6%; 42.7%; 39.7%; 43.1% and 15.2%, which indicates
the completeness of protein (Table 2).

Table 2. Amino acid protein score of pasteurised milk and plant beverages M + m,n = 12

Amino acid score, %

Name of the amino acid Pasteurised milk Oatmeal drink Rice and coconut drink Almond drink

Valine 115.6 £19.2 64.8 £ 0.024 16.2 £ 0.06 40 +0.011
Isoleucine 142.7+£21.3 66.7 £0.02 14.2 £ 0.068 42 +£0.11

Leucine 139.7+22.1 75.7£0.027 16.1+0.12 50.0*+0.13

Lysine 143.1£235 34.5+0.018 9.8 £0.031 18.2+0.12

Methionine 749123 28.0 +£0.017 10.0 £ 0.022 14.0 £ 0.07

Threonine 115.2+£19.1 54.2 £0.03 18.7 £ 0.06 40.0 £0.09

Phenylalanine 86.2 + 145 60.8 £ 0.02 14.2 £ 0.072 44.8 £ 0.01

Source: compiled by the authors

Drinks based on plant raw materials have a sig-
nificantly lower amino acid score of all the amino acids
under study. Analysing the obtained data, it is worth not-
ing that the amino acid score of pasteurised milk protein
is limited by the amino acid methionine and phenylal-
anine, the amino acid score of which is the smallest
(<100%) and is 74.9% and 86.2%, respectively. Deviation
of the indicator both below and above 100% is unde-
sirable, since this indicates an inefficient use of amino
acids by the body for the synthesis of its own proteins.

The first limiting amino acid is methionine. The
difference in amino acid score was less than valine by
40.7%, isoleucine by 67.8%, leucine by 64.8%, lysine and
threonine by 68.3% and 40.7%, respectively. The amino
acid score of the second limiting amino acid phenylala-
nine is 29.4% less than valine, 56.5% less than isoleucine,
53.5% less than leucine, 56.9% less than lysine, and
29.4% less than threonine.

Analogues of animal milk - rice and coconut, al-
mond, and oatmeal drinks have a low amino acid score
compared to pasteurised milk, which is associated with
a lower mass fraction of amino acids in these products.

Lysine and methionine in the rice and coconut drinks
have the lowest amino acid score, which is 8.4% and 4.0%
less compared to the almond analogue, respectively, and
3.5 and 2.8 times less compared to oatmeal, respectively.

Oatmeal drink is characterised by the highest
amino acid score in leucine and surpasses the analogues
of rice and coconut and almond by 4.66 times, by 51.4%,
respectively. The leucine index in oatmeal is 10.9%
higher than the amino acid score of valine, 9.0% higher
than isoleucine, 2.2 times higher than lysine, 2.7 times
higher than methionine, and higher than threonine and
phenylalanine by 21.5% and 14.9%, respectively.

Rice and coconut drink has the highest amino acid
score of threonine, exceeding valine by 2.5%, isoleucine
by 4.5%, leucine by 2.6%, lysine by 8.9%, methionine
by 8.7%, phenylalanine by 4.5%. In the almond drink,
the highest amino acid score was observed for leucine,
which exceeds the index of valine, isoleucine, lysine,
methionine, threonine,and phenylalanine by 10.0; 8.0%,
2.75 and 3.57 times and by 10.0; 5.2%, respectively. The
utility coefficient was calculated to assess the balance
of the amino acid composition (Table 3).

Table 3. Utility coefficient

Product name

Utility coefficient, %

Rice and coconut drink 9.8
Almond drink 139
Oatmeal drink 279

Pasteurised milk 74.7

Source: compiled by the authors
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The higher the value of the utility coefficient, the
better the balance of the amino acid composition, and
the more efficiently amino acids can be used to synthe-
sise the body's own proteins. The highest utilitarianism
coefficient was observed in the studied pasteurised milk.
This figure is 74.7%. Drinks based on plant raw materials
have a lower utility coefficient relative to cow's milk.
Thus, the lowest coefficient of rice and coconut drink
is 9.8%, the indicator is less than that of almond and
oatmeal by 4.1 and 2.85 times, which indicates a low
level of protein digestibility of this product. In an almond
drink, the utility coefficient is lower compared to pas-
teurised milk and oatmeal drink by 5.4 times and 2.0
times, respectively. Oatmeal drink is characterised by
the highest utility coefficient among plant-based bev-
erages compared to rice and coconut and almond ana-
logues of cow's milk by 2.85 and 2.0 times, respectively.

Analysing the results obtained, it can be concluded
that the studied plant-based drinks oatmeal, almond and
rice and coconut in the protein composition have a lower
mass fraction of the amino acids valine, isoleucine, leu-
cine, lysine, methionine, threonine, and phenylalanine
compared to cow's milk. The amino acids limiting for all
the studied milk analogues are methionine and lysine,
the smallest mass fraction of which is found in rice and
coconut drinks.

Plant-based oatmeal drink contains the largest
mass fraction of the amino acids valine, isoleucine, leu-
cine, lysine, methionine, threonine, phenylalanine com-
pared to rice and coconut and almond drinks, however,
the indicators are lower compared to cow's milk. The
largest mass fraction of the amino acid leucine, this
indicator is higher compared to almond and rice and
coconut drinks by 54.4% and 4.7 times, respectively, but
its amount is less than in pasteurised milk by 84.5 %. In
addition, oatmeal drink is characterised by the highest
utility coefficient in comparison with rice and coconut,
and almond plant-based analogues of milk.

Singhal et al. (2017) and Atalar (2019) found that
arice-based drink is rich in vitamins A,B12,and D and is
high in dietary fibre, contains more selenium and man-
ganese compared to other types of beverages. But com-
pared to cow's milk,almond,rice and oatmeal drinks have
a lower mass fraction of protein, amino acids, calcium
and argentum. Comparing the amino acid composition
of plant-based beverages with the amino acid composi-
tion of pasteurised milk and reference protein, there is a
low mass fraction of amino acids: valine, isoleucine, leu-
cine, lysine, methionine, threonine, and phenylalanine.

Munekata et al. (2020), Han et al. (2021) and Paul
etal. (2020) suggest that a key role is played by essential
amino acids, which are not synthesised by humans and
animals, and are found in very small amounts in plant
products (lLimited or deficient). The researchers have
proven that lysine and methionine are the limiting amino
acids for most milk analogues. The study results indi-
cate that the first limiting for all the studied analogues

Merzlov et al.

of milk is the amino acid methionine, the smallest mass
fraction of which in the rice and coconut drink - 3.5 mg
in 1 g of protein of the drink, the second limiting amino
acid is lysine, the smallest mass fraction of which in
the rice and coconut drink - 5.4 mg in 1 g of protein.

Jeske et al. (2017) and Fawazi et al. (2022), com-
paring the obtained data, prove that the protein of a
drink made from soy is similar in composition to cow's
milk protein, and the protein of an oatmeal drink is the
most complete in amino acid composition. Analysing
the data of this study, it is found that the plant-based
oatmeal drink also contains the largest mass fraction
of the amino acids valine, isoleucine, leucine, lysine,
methionine, threonine, phenylalanine compared to rice
and coconut and almond drinks, however, the indicators
are lower compared to cow's milk.

Pua et al., (2022), Raikos et al. (2020), Vagadia
et al. (2018) prove that an important indicator of raw
materials used in the production of plant drinks and
analogues of dairy products, which characterises the
nutritional and biological value is not only the chemical
composition and ratio of nutrients, but also the com-
position and balance of amino acids. There is a certain
relationship - the higher the value of the utility coeffi-
cient, the better the balance of the amino acid compo-
sition.According to the results of the conducted studies,
it was noted that oatmeal drink has the highest indica-
tor of the utility coefficient relative to the indicator of rice
and coconut and almond analogues of milk. The value
was 2.85 and 2.0 times higher, respectively.

Analysis of the obtained data shows that ocatmeal
drink is more complete in terms of amino acid composition
of protein compared to rice and coconut and almond
drinks, because it differs from analogues by a larger
mass fraction of amino acids valine, isoleucine, leucine,
lysine, methionine, threonine, and phenylalanine, has
the highestindicators of amino acid score and utility co-
efficient. Comparing the amino acid composition of the
studied milk analogues with the amino acid composition
of cow's milk, there is a low mass fraction of the amino
acids valine, isoleucine, leucine, lysine, methionine, thre-
onine, and phenylalanine. Limiting amino acids are me-
thionine and lysine, the smallest mass fraction of which
is found in rice and coconut drink.

CONCLUSIONS

It was researched that the development of insurance
of the subjects of the closed cycle technology sphere
would depend directly on the participation of the state
and Insurers in this process. It was noted that for devel-
opment of this type of insurance, efforts of all partici-
pants of the insurance market should be attracted. On
the part of the state there should be the most incentive
to insurance for enterprises working in the sphere of
closed cycle technologies. Such an incentive may look
like compensation of the part of the insurance cost for
these enterprises. Therefore, enterprises will be able to
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ensure their risks and have a better chance of success-
ful existence and development, and the state will get
another developed branch in the economy, which can
become a significant part of the state’s gross domestic
product.Also, it was confirmed that under the condition
of the consumer’s awareness of insurance services under
the conditions of the Contract of insurance the trust to
Insurers would increase considerably.

It was established that the insurers themselves
should develop new insurance products, which might
be interested in terms of the subjects of the closed cycle
technology sphere and significantly increase competition
in the market of this type of insurance. However, to
motivate Insurers first, it is necessary to increase the

demand due to the compensation of part of the in-
surance cost. It was determined that in the long-term
period of insurance of the subjects of the closed cy-
cle technology sphere has all chances for successful
development taking into account the development of
the entire insurance market of Ukraine. All this will sig-
nificantly improve the development of the closed cy-
cle technologies and insurance in Ukraine. Thus, it is
possible to confirm that under the condition of global
insurance of subjects of the closed cycle technologies
sphere and further development of such technologies,
in the future the nature of risks of individual and legal
persons, and accordingly the insurance sphere as a whole,
will change considerably.
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MopiBHANBbHUI aHaNi3 aMiHOKMUC/IOTHOrO CK/1aay HanoiB
Ha OCHOBIi POCTMHHOI CUPOBUHM Ta KOPOB'AYOro MoJIoKa

Cepriv BitaniiitoBuu Mepsnos, AHacracia OmutpisHa Lke6po, Hatania BanepiiBHa Ponb,
BanentuHa MukonaiBHa Haprouiii, AHatoniin ImutpoBuu Kauan

binouepkiBCbKMIM HaLLiOHAaNbHUI arpapHMii yHiBEpCUTET
09117, CobopHa nn., 8/1, m. bina LlepkBa, YkpaiHa

AHoTauif. 3HaHHA 0cOBNMBOCTEN TEXHONOTIYHUX MNPOLECiB BUPOOHULITBA aHANOriB MO/IOKA KOPOBMYOro, ONTUManbHUX
napaMeTpiB 33 BUPOOHULITBA,XiIMIYHOrO CKIaLy CUPOBUHM TA OAEPXKAHOM0 rOTOBOM0 NPOAYKTY,30KPEMa aMiHOKMCIOTHOTO
CK/afy, BCE Lie Bifirpa€e BaXKMBY posib Mg, Yac po3pobieHHs HOBMX BMAIB NPOAYKTIB PYHKLiOHANbHOIO NPU3HAYEHHS,
a TakoX [N MOKPALLEHHS iX CTabiNbHOCTI, CMAaKOBMX Ta MOXMBHWMX BNACTMBOCTEN, Ta [03BONSE 36aravyyBatu ix
[003aTKOBMMU KOMMOHEHTAMM LUASIXOM Pi3HUX MoaudikaLiin. MeTa poboTu — NOpPiBHSAbHUIA aHani3 aMiHOKMCIOTHOIO
cknagy Ta 36anaHCoOBaHOCTI aMiHOKMCAOT pPi3HUX BMAIB HAMOiB Ha OCHOBi POC/MHHOI CMPOBUHW: MUMLANbHOTO,
pVCOBO-KOKOCOBOTO, BiBCSIHOMO BiIHOCHO aMiHOKWMC/IOTHOTO cKknagy binka Koposa4oro Monoka. bynu BukopucTaHi
Taki MeToau: KaninspHoro enektpodopesy — AN BU3HAYEHHS aMiHOKMCIOTHOrO Cknafy binka aHanorie mMosioka Ta
KOpOBAYOro, MaTeMaTUUHi — A1 PO3PaxyHKY aMiHOKUCIOTHOIO CKOpY Ta KoediLieHTY yTURiTapHOCTI. HaBeaeHo cknag,
OPraHoONenTUYHi MOKA3HMKM SIKOCTI, OCHOBHI TEXHOJOrIYHI eTanu Ta 6e3neyHicTb BUPOOHWULITBA aHA/OrB MOJOKA
TBAPUHHOIO MOXOMKEHHS. [ng focniokeHHs 6yno BUKOPWUCTAHO TPW BMAM HAMOIB HA POC/MHHIM OCHOBI: MUTLA/bHE
3 MacoBO YacTKot xupy 1,5 %, BiBCSIHE Ta pUCOBO-KOKOCOBE 3 MAaCOBOK YacTKow xupy 2,5 Ta 1,8 %, a Takox
MONIOKO KOPOBSiYe 3 MAaCOBOK YaCTKOM Xupy 2,5 %. [peacraBneHo NopiBHSAbHY OLIHKY MaCOBOi YaCTKM aMiHOKMCIOT
BasliHy, i30N€MLMHY, NefLMHY, Ni3UHY, METIOHIHY, TPEOHIHY, deHinanaHiHy y cknaai 6inka HanoiB Ha OCHOBI POC/IMHHOI
CUPOBUHM BiHOCHO MacOBOi YaCTKM aMiHOKMCNOT Y Ckiaai Ginka mMonoka, a Takox eTasioHHoro binka. JliMiTyrouoto
AMIHOKMCNOTOK Yy Cknaai 6inka [oCNiAXyBaHUX AHANOTIB MOSIOKA KOPOBYOr0 € aMiHOKMCNOTa MeTioHiH. HanBumuwi
NMOKa3HUKM aMiHOKMCIOTHOrO CKopy 6ifika Hamow BiBCSHOrO, MPOTE, BOHW He MepeBULLYBANM MOKA3HWKM MONIOKA
nacTepu30BaHOro. 3 MeTOK NPOBeAEHHS OLIHKM 36aN1aHCOBAHOCTI aMiHOKMCIIOTHOIO CKNaay BU3Ha4Yanu KoedilieHT
YTURITApHOCTI. Pe3ynbTaty fOCNiKeHb MatOTb NMPAKTUYHE 3HAYEHHS, a[)Ke MOXYTb 3aCTOCOBYBATUCS 33 BUPODOHULITBA
nNpoaykKTiB GYHKLiIOHANbHOMO NPU3HAYEHHS, 30KpEMA aHANO0riB MONOKA KOPOB'AYOro 3 METOK MOKPALLEHHS CKNaay,
nifBULWEHHS 6i0N0riYHOT LIHHOCTI, 36arayeHHs NOXMBHUMU PEYOBMHAMM Ta LOAATKOBMMU KOMMOHEHTaMM

KntouoBi cnoBa: aHanorn Monoka KOpoB'a4oro, Hanim Ha POCAMHHIN OCHOBI, BIBCSHWIM HaNiN, MUTAANbHUI HaNiK,
pYCOBO-KOKOCOBUIM HaMii, aMiHOKUCIOTHWUIA CKOP, KOEIiLLIEHT YTUAITapHOCTI
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