Hasoosmocs pezyavmamu 0ocriocenv 3 6usHa-
uenHs enauey tiodoemicnoi dovasxu Enaminy ¢ mex-
HON02iT Keipy i3 K03uHO20 Mo0OKA. Becmanosaeno,
wo tiodoemicna 006a6Ka 6naUGAE HA NIOGUULEH-
HA PIBHS aAMIHO- MA HCUPHUX Kucaom Yy xeddipi.
Busnaueno pauionanvii xonuenmpauii Enaminy, wo
cnpusomo inmencudixauii npoyecy MoJI0OUHOKUCTIO-
20 GpodinHa ma cKopoueHHIo ACY YMBOPeHHS Wilb-
HO20 3eycmKy

Kniouosi cnoea: xegip i3 xo3unozo mogoxa,
Monouna cymim, tiodoemicna dooaexa, Enamin, ami-
HOKUCJI0MU, HCUPOKUCIOMU

IIpusoosamcsa peszynrvmamol ucciedosanuii no
onpedenenuro eauanus uoodcooepicauiei 0odasku
dnamun 6 mexnoaouu Kepupa uz K03vezo0 MoJIOKA.
Yemanosaeno, umo iiodcodepicawan dobaska 6us-
em Ha nosvlueHUe YPoBHI AMUHO- U HCUPHBIX KUCIOM
6 xepupe. Onpedenenvt payuonaivivle KOHUEHMPA-
yuu Iaramuna, cnocoocmeytouue unmencudurauuu
npouecca MOJ0YHOKUCI020 OpOJCEHUs U COKpaue-
HUI0 8peMenu 00pazneanus nIOMHoOz0 C2Ycmra

Kntouesvie caosa: xedup u3 xo3vezo mono-
Ka, MOJ0uHAs cmecs, tlodcodepicawue 000a6Ku,
Anamun, AMUHOKUCTIONbL, HCUPOKUCTOMbL

1. Introduction

It is known that goat milk compared to cow milk is char-
acterized by much higher contents of fat, protein, minerals,
and vitamins that can extend the range of dairy products
for diets. However, the consistency of kefir from goat milk
is inferior to the density of the product made from cow milk.
Moreover, the time of coagulation in milk drinks that are fer-
mented from goat milk is longer than for fermented products
from cow raw milk.

None of the known methods of producing kefir from goat
milk meets the parameters that are characteristic of the
product from cow milk. Therefore, until nowadays, an urgent
problem is to create cost-effective technologies of making
kefir from goat milk.

2. Literature review and problem statement

An important task in providing the population with
balanced nutrition is to develop a technology of making food
products with a direct physiological effect. The most prom-
ising tendency is considered to be the creation of food based
on traditional techniques and recipes.
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Kefir is one of the most popular dairy drinks in the food
intake by the population of Ukraine, which does not require
large material costs for its production [1].

The raw material for producing kefir is usually cow
milk, but it contains casein 1S-o, which often causes aller-
gic reactions. Therefore, the recent efforts of scientists and
technologists have been focused on studying alternative raw
materials such as goat milk.

Goat milk fully meets the needs of the human body for
nutrients, macro and micro elements. The amounts of calci-
um, vitamins, and some minerals in goat milk several times
exceed those of cow milk [2].

Given the imbalance of nutrition intake, including lack of
iodine, of the population, it is important not only to produce
but also to enrich milk products with various substances,
including trace elements.

The newest developments in food processing, new types
of food additives and the increasing demands for health care
have incited the need to improve the regulatory framework
for food products [3].

Kefir and its water-soluble polysaccharide, kefiran,
were both tested for antimicrobial and cicatrizing activities
against several bacterial species and Candida albicans by us-
ing an agar diffusion method. Experiments were conducted




on skin healing of Wistar rats with induced skin lesions and
Staphylococcus aureus inoculation. It was found that both
kefir and kefiran showed some activity against all harmful
microorganisms tested (Escherichia coli and butyric acid
bacteria). The highest activity was against Streptococcus
pyogenes. The kefir gel produced a protective effect on the
connective tissue of the rats’ damaged skin. The 7-day treat-
ment enhanced the wound healing compared with applying
5 mg/kg of a neomycin-clostebol emulsion [4].

The antitumor activity of kefir (YK-1) made from cow
milk was researched on this milk product manufactured in
the Caucasus. It was determined that YK-1 in oral doses of
100 or 500 mg/kg inhibited the solid tumor of Ehrlich as-
cites carcinoma (EAC) when transplanted subcutaneously
into mice. These results lead to the conclusion that YK-1 has
an antitumor effect [5].

It should be noted that in Ukraine there are specific con-
ditions for the emergence and development of abnormalities
of the thyroid gland caused by iodine deficiency, long-term
radioactive contamination, and a lack of iodine deficiency
prevention at the state level. Therefore, adding organic forms
of iodine to functional foods is especially important in iodine
deficient regions [6].

A unique food additive of natural origin is Elamine,
which is an extract of the seaweed Laminaria. It not only
provides with iodine but produces a positive effect on overall
health and metabolism. Moreover, Elamine is a stimulant
of lactation. Its high content of iodine contributes to the
process of synthesis of the thyroid hormone — a prolactin
synergist [7].

There is a method of obtaining soured milk products
from goat milk according to which the nutritional value of
goat milk products is improved by adding fruit sugar, fruc-
tose, as a carbohydrate supplement to the normalized milk
mixture before its pasteurization [8].

Another known method of making kefir from goat milk
entails using skimmed cow milk powder (SCMP) as a food
additive. This protein-carbohydrate supplement contains
a concentrated form of casein and milk sugar (lactose), re-
spectively. The supplement is added to the milk mixture in
an amount of 2.0...2.5 mass % [9].

Chegen, among other national dairy products (such as
kumis, kurunga, and ayran), is recommended as a valuable
therapeutic and preventive drink in cases of tuberculosis,
a secretion disorder of the motor function, gastrointestinal
tract diseases, and during recovery. It has been determined
that vitamins B,, B,, B, and B, in chegen can satisfy the dai-
ly needs for vitamins by 97, 84, 102 and 100 %, respectively.
However, the content of essential amino acids in this drink
slightly exceeds its content in kefir [10].

It has been shown that the use of the biologically active
food supplement Laktumin can improve the organoleptic,
physical, chemical and microbiological parameters of kefir
Tyam-tyam made from goat milk for children. As a result of
making the kefir, the amount of lactic acid bacteria in the
experimental kefir batch was 1x10° CFU/g. After 5 days
of storage, this figure remained almost the same, but in the
controlled batch of the product, it had decreased [11].

It has been found that when 40—60 % of skimmed cow
milk in the milk base for manufacturing baby food kefir is
replaced with goat milk, the fermented clusters have high
organoleptic properties as well as normalized physical,
chemical and rheological parameters, whereas with an in-
creased mass fraction of goat milk in the mixture, the clots

acquire a plastic texture, a slight flavor of goat milk, and a
low liquid-binding capacity [12].

It has been proposed to use a carbohydrate-protein
supplement — fruit sugar (fructose) — in producing kefir.
Fructose is the honey sugar that increases the nutritional
value of the product but adds some sweet taste which is for-
eign to this type of product; it also reduces the viscosity of
the coagulate substance, which worsens its density and the
resulting consistency [8].

Skimmed milk powder (SMP) as a food additive slightly
reduces the excessive sweet flavor of this type of product.
However, it produces a taste of over-pasteurization [9].

The close alternatives of kefir in terms of the curative
properties are chegen from cow milk [10] and the kefir for
children Tyam-tyam [11], made from goat milk. The thera-
peutic and prophylactic properties of the latter were ensured
by using the biologically active food supplement Laktumin.
However, chegen as a fermented milk drink produced in
private farms does not have stable high-quality properties.

The developers of the technology of producing the
children’s kefir Tyam-tyam do not explain the physical
and chemical structure or the mechanism of action of the
additive Laktumin. That is why the high level of lactic acid
bacteria in the experimental batch of the children’s kefir
(1x10° CFU/g) raises further questions.

The problem of increasing the density of clots in fer-
mented goat milk while producing kefir as baby food was
solved by mixing it with skimmed cow milk in an amount
of 40-60 %.

At the same time, the authors point to the shortcomings
of the product when increasing the mass fraction of goat milk
in the formula. These shortcomings include getting plastic
consistency and reduced liquid-binding capacity of the fer-
mented milk clots [12].

Besides, in the mixture of the two kinds of milk having
different technological properties (in terms of heat resistance,
cheese-making capacity, etc.) there appears a shade of gray.

Moreover, due to the different costs of goat milk and cow
milk (goat milk is more expensive), their mixing is frequent-
ly associated with counterfeiting.

Thus, the heterogeneity of the kefir consistency in color
(possibly due to including conglomerates of skimmed milk
powder and the reaction of melanoidization) deteriorates
both the organoleptic properties of the product and its mer-
chandising characteristics.

Scientists pay attention to the problem of iodine deficien-
cy in the food intake of the population of Ukraine [6] and
propose a way to overcome it. In particular, they mention the
unique dietary supplement of natural origin — Elamine [7].

However, all the above-mentioned technological ap-
proaches used by inventors to improve the quality of kefir
and its nutritional value have several disadvantages: sweet
taste, patchy color due to conglomerates of milk powder, and
a gray shade. Moreover, addition of the aforementioned food
supplements to kefir makes it impossible to enrich kefir with
organic iodine.

3. The aim and objectives of the study

The aim is to improve the technology of kefir making
from goat milk that is enriched with the iodine-containing
supplement Elamine as a means of preventing the disease of
goiter among the population of Ukraine.



The aim was achieved by doing the following tasks:

—to study the physical and chemical properties of the
iodine-containing supplement Elamine;

—to determine the amino acid composition of the io-
dine-containing supplement Elamine as to the content of
essential amino acids;

— to perform a comparative analysis of the value of the
amino acid score of Elamine in comparison with the FAO/
WHO scale.

4. Materials and methods of
researching raw goat milk, kefir based on it, and
the iodine-containing supplement Elamine

4. 1. Sampling of milk from dairy goats and methods of
physicochemical and biochemical research

To determine the physical, chemical and biochemical
parameters of goat milk, there were selected groups of
10 goats each.

Goats of the second and third lactation, which were kept
on the goat farm of the Education and Production Center of
Kharkiv State Veterinary Academy (Mala Danylivka, Der-
hachiv District, Kharkiv Oblast, Ukraine), were clinically
healthy.

Samples of milk from the goats on the farm were selected
in proportion to the daily milk yield for 2 adjacent days. The
samples of milk were filtered and cooled to a temperature of
6+2 °C. They were brought for studying to the testing center
of the Institute of Animal Breeding and Genetics of the Na-
tional Academy of Agrarian Sciences of Ukraine (Kulinichi
Village, Kharkiv Oblast, Ukraine), accredited in accor-
dance with the requirements of GOST ISO/EC 17025:2006
(ISO/IES 17025: 2005, Accreditation Certificate 2T621 by
the National Accreditation Agency of Ukraine).

The samples of milk taken from the groups of goats from
the above-mentioned region of Ukraine were tested for deter-
mining their properties such as the mass fraction of fat, pro-
tein, lactose, density, and powder substances by Bentley-150.

The physical and chemical properties of the milk samples
were determined in accordance with the requirements set
forth in the following regulations:

—the dairy products were sampled as required by
ISO 4834:2007 “Milk and dairy products. Acceptance, selec-
tion, and preparation of samples for control” and by ISO 707:
2002 “Milk and dairy products. Guidelines for sampling”;

— the appearance, texture and color of the product were
evaluated visually, whereas the taste and smell were deter-
mined organoleptically;

— the temperature complied with ISO 6066:2008 “Milk
and dairy products. Methods of determining temperature
and net mass”;

— the somatic cell count was performed using the com-
bined model device Somacount-150 and the device Bentley-
150 (Certificate of IDA 0001461-1 of 16 Dec. 2004 SCC);

— the titrated acidity corresponded to GOST 3624-92
“Milk and dairy products. Titrimetric methods for deter-
mining acidity”;

— the active acidity was determined by measuring the pH
of the milk and milk products in the universal device of the
pH type — 222;

— the mass fractions of moisture and dry matter in the
kefir were determined according to GOST 3626-73 “Milk

and dairy products. Methods for determining moisture and
dry substances”.

4. 2. Biochemical methods of analyzing goat milk and
kefir thereof

The biochemical properties of the samples were deter-
mined according to the research requirements set forth in
the below-listed regulations and by using instrumental tech-
niques and devices:

—the mass fraction of fat was measured according to
GOST 5867-90 “Milk and dairy products. Methods for
determining fat” and ISO 1211:2002 “Milk. Gravimetric
method for determining fat content” (Control method);

— the content of amino acids was determined according
to the requirements of ISO 13903:2005 “Animal feed. The
method for determining amino acid content”;

— the content of free fatty acids was specified by using
the fatty acid chromatograph analyzer Chrome-5 according
to GOST 30418-96 “Vegetable oils. The method for deter-
mining fatty acid composition”;

— the mass fraction of total protein was determined by
the Kjeldahl method in accordance with ISO 8968-1 and
ISO 8968-5.

4. 3. Sanitation research methods

The sanitary properties of the research samples were
determined in accordance with the requirements set forth
in the below-listed regulations and procedures as well as by
certified devices:

—the preparation of the samples and the dilutions for
microbiological tests were carried out in accordance with
ISO IDF 122C:2003 “Milk and dairy products. Preparation
of samples and dilutions for microbiological research”;

— the total amount of lactic acid bacteria was measured
according to ISO 7999:2015 “Food products. Methods for
determining lactic acid bacteria”;

—the total contamination of milk and milk products
(Quantity of Mesophilic Aerobic and Facultative Anaerobic
Microorganisms, QMAFAnM) was determined according
to ISO 7089:2009 “Milk and dairy products. The method of
counting the number of mesophilic aerobic and facultative an-
aerobic microorganisms, yeast and mold fungi by using plates”;

— coliform bacteria (Escherichia coli, E. coli) were ac-
counted for according to ISO 7140:2009 “Milk and dairy
products. The method of counting the number of coliforms
and Escherichia coli (E. coli).

5. The results of studying the physicochemical and
biochemical parameters of Elamine and goat milk kefir

Goat milk, normalized by the mass fraction of fat, is pas-
teurized in an amount of 1,000 kg. Then it is supplemented
with the ready-to-use Elamine in an amount of 1 kg of the
iodine-containing additive for 1,000 kg of the normalized
milk mixture.

For this purpose, Elamine in the amount of 1kg is
mixed in a separate container with a bit of water or milk
to 10 mass % at a temperature of 60+2 °C and kept so for
30...40 min at a temperature not lower than 40...43 °C.

During the time, the mixture is periodically stirred.

Milk for making kefir is purified and then pasteurized
at a temperature of (88+2) and with exposure for 30 min-



utes. Next, the milk is supplemented with the ready-to-use
iodine-containing additive and mixed. After stirring, it
is homogenized. Homogenization is carried out at a tem-
perature of pasteurization or above 55 °C and at a pressure
of 15+2.5 MPa. The homogenized milk mixture with the
iodine-containing additive is cooled to the fermentation
temperature of 20...25 °C; then a kefir starter from swabs
of kefir fungi is added in an amount of 1...3 %. It is possible
to use the production starter in an amount of 3...5 % by the
mass of the milk.

Fermentation is carried out for 6 hours until the forma-

tion (mass %) of fat — 4.21 % and protein — 3.07 % and an
active acidity of pH of 6.72 units. The physical and chemical
properties of kefir that was made by the traditional and the
proposed methods of production are shown in Table 3.

Table 2

The amino acid composition of the iodine-containing

supplement Elamine by the content of essential amino

acids and the amino-acid score value, compared with
the FAO/WHO scale

tion of a dense clot with acidity of 85...100 °T. FAO/WHO AA content in | AA content
. . . . . . .~ | mgin 100 gof | in mgin |Score,
The following technological operations are performed in Amino acid | scale, mgin | ° (5.85%| 1gofthe | %
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duction of kefir from cow milk. .
The physical and chemical properties of the iodine-con- Threonine 40.00 270.0 46.2 115.5
taining additive Elamine are listed in Table 1. Valine 50.00 350.0 59.9 119.6
Table 1 Methionine+ 35.00 240.0 41.0 | 1174
+cystine
The r.esglts of thg physmochemlcal test§ on Isoleucine 40.00 310.0 53.0 1325
the iodine-containing supplement Elamine
Leucine 70.00 480.0 82.1 117.3
. The contents of -
Properties Phenylalanine+
natural substances +tyI'OSi1’1C 60.00 970.0 165.8 276.4
Moisture, % 6.11 Lysine 55.00 230.0 39.4 71.5
Ash, % 4.09 Tryptophan 10.00 80.0 13.7 137.0
Crude fat, % 0.66 Total essentials 360 2,930.0 501.1 1,086.9
Crude protein, % 5.49
Table 3 shows that the production of kefir by the tradi-
Crude fiber, % 3.45 . hat t ; :
rude fiber, % tional method, using skimmed milk powder as a food addi-
BER, % 80.20 tive in an amount of 2 mass %, increases the fat content by
Calcium, % 1.993 0.08 %, compared to (Sample 1) kefir without using it.
The production of kefir by the method proposed in this
Phosphorus, % 0.156 study, with the iodine-containing supplement Elamine as a
Copper, mg/kg 0.612 food additive to a milk mixture in an amount of 0.05 mass %
M " 0915 to 0.16 mass %, increased the fat content of kefir from 4.18 %
anganese, mg/kg : to 4.38 %, compared to the same property in kefir (Sample 1)
Iron, mg/kg 3.42 produced without the use of the dietary supplement, or by
. 0.98...1.18 %.
Todine, mg/kg 554

Table 1 shows that Elamine contains a balanced set of
micro and macro elements in an organically bound form. The
contents of iodine, phosphorus, calcium, and iron are several
times higher than in other types of food.

The amino acid composition of the iodine-containing
supplement Elamine by the content of essential amino
acids and the amino-acid score value, compared with the
FAO/WHO scale, is listed in Table 2.

Table 2 shows that according to the FAO/WHO scale
the scores of all essential amino acids of the iodine-contain-
ing supplement Elamine (threonine, valine, methionine+
+cystine, isoleucine, leucine, phenylalanine+tyrosine, and
tryptophan) exceed those of the ideal protein by 15.5, 19.6,
17.1,32 5, 17.3, 176.4 and 37.0 %.

The only exception is the amino acid lysine, the score of
which was by 28.5 % less compared to the same property of
the ideal protein.

This indicates that protein of the iodine-containing
supplement is of a full balanced value as to the contents of
essential amino acids.

The experimental batches of kefir were produced from
goat milk by the following parameters as to the mass frac-

The mass fraction of protein in kefir that is made by using
the protein-carbohydrate supplement (SMP, Sample 2), com-
pared with kefir without it (Sample 1), increased by 0.06 %.

The use of the iodine-containing supplement Elamine in
an amount of 0.05 mass % to 0.16 mass % helped increase the
mass fraction of protein from 2.93 % to 3.32 %, compared
with the same property of kefir without using food additives
(Sample 1) by 0.08...0.47 %.

Table 3 also shows that the mass fraction of fat in kefir
with the iodine-containing additive Elamine in the amounts
of 0.10...0.15 mass % (Samples 5-7), exceeds the same prop-
erty of kefir that was made by the traditional method of
production with SMP (Sample 2) by 1.06...1.1 %.

In this case, the mass fraction of protein in kefir with
Elamine (Samples 5 and 6) exceeds the same parameter of
the product made while using SMP (Sample 2) by 0.39...0.41.

Moreover, Table 3 shows that the mass fraction of fat in
kefir with the iodine-containing additive Elamine in an amount
of 0.10...0.15 mass % (Samples 5-7) exceeds the same parame-
ter in kefir made by the traditional method of production with
SMP (Sample 2) by 1.06...1.1 %. In this case, the mass fraction
of protein in kefir with Elamine (Samples 5 and 6) exceeds the
same parameter if the product is made while using skimmed
milk powder (Sample 2) by 0.39...0.41 %.



Table 3

The physical and chemical properties of kefir produced by the traditional and the proposed methods

By the traditional method By the proposed method
) . with the iodine-containing supplement Elamine in the amount, mass %,
Kefir Kefir with SMP or at a rate of g/1 liter (L) of milk
Parameters Without the 2.0 mass % 0.05 mass % 0.075 mass % 0.1 mass % 0.15 mass % 0.16 mass %
supplement 2gperlL 0.5gperlL 0.75gper1L | 1.00gper1L | 1.50gper1L | 1.60gper1L
Samplet Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7
m/m of fat, % 3.20 3.28 4.18 4.20 4.34 4.38 4.38
m/m of 2.85 2.91 2.93 2.94 3.30 3.32 3.32
protein, %
Acidity, 455 465 467 456 454 453 450
pH units

Note: * — SMP stands for skimmed milk powder; m/m stands for mass fraction

A further increase of the Elamine concentrate content
in an amount of more than 0.15 mass % in the process of
producing kefir does not increase the mass fractions of fat
or protein.

Smaller amounts of Elamine in the milk formula are
inappropriate.

If the concentration of Elamine in kefir is reduced to less
than 0.10 mass %, the mass fractions of fat and protein in the
finished product decrease.

Thus, Table 3 shows that the rational concentration of
the iodine-containing supplement Elamine added to a goat
milk mixture in the production of kefir is 0.10...0.15 mass %.

The physicochemical properties of kefir with Elamine as
to the mass fractions of fat and protein indicate its higher
nutritional value in comparison with similar data on the
product made with SMP by the traditional method.

The nutritional value of the experimental batches of kefir
that is made from goat milk is also improved with its higher
contents of essential fatty and amino acids by using the
Elamine concentrate as a food additive.

The data on the biochemical composition of kefir as to
the contents of total amino acids and fatty acids, including
essential ones, and as to the traditional and the proposed
methods of production are shown in Fig. 1-4.
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The data in Fig. 1-4 show that adding the protein and
carbohydrate supplement of SMP to the milk mixture does
not increase the content of essential fatty acids in kefir.

In experimental batch 2 with the SMP supplement
in an amount of 2 mass %, the amounts of essential fatty
acids such as linoleic, linolenic, and arachidonic increased
from 0.09 % to 0.10 %, compared to the same properties of
control batch 1 of kefir.
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Using the Elamine concentrate in an amount of
0.10...0.15 mass % helped increase the amount of the afore-
mentioned essential fatty acids from 0.09...0.10 mass % to
1.23...1.34 mass %.



In the experimental batches of kefir, the amounts of
amino acids such as valine, methionine, isoleucine, leucine,
and phenylalanine increased from 0.76...0.81 mass % to
0.97...1.02 mass %, compared to the same properties in the
control. It is by 20...22 % more than in the control sample.

Table 4 shows data that confirm the stimulatory effect of
the iodine-containing concentrate supplement Elamine on
the growth and development of the microflora of bacterial
cultures during fermentation of a milk mixture.

Table 4

The microbiological parameters of kefir supplementation and
the duration of clot formation in hours

The names of the parameters
The name of

the product and
" | the number of the
batch

Clot for-
mation,
hours

The amount of
lactic acid bacte-
ria, CFU in 1 cm?,
not less than

The amount
of yeast,
not less than

Kefir
1 |(supplement-free).
Control sample 1

1.0x107 1.0x10° 8

Kefir (with
2.0 mass %
of skimmed
milk powder).
Experimental
sample 2
Kefir (with
0.05 mass %
3 of Elamine).
Experimental
sample 3
Kefir (with
0.75 mass %
4 of Elamine).
Experimental
sample 4
Kefir (with
0.10 mass %
5 of Elamine).
Experimental
sample 5
Kefir (with
0.15 mass %
6 of Elamine).
Experimental
sample 6
Kefir (with
0.16 mass %
7 of Elamine).
Experimental
sample 7

1.0x107 1.0x10° 8

1.5x107 1.20x10° 8

2.0x107 1.30x10° 7

2.2x107 1.50x10° 6

2.5x107 1.54x10° 6

2.5x107 1.55%10° 6

Table 4 shows that adding the iodine-containing sup-
plement Elamine to the milk mixture in rational doses
(0.10...0.15 mass %) in experimental batches of kefir 5 and 6
increased the amount of lactic acid bacteria, which are bene-
ficial for the human body, 2.2...2.5 times in comparison with
the parameters of control batch of kefir 1 and experimental
batch 2 (without the use of food additives and with the use of
the protein-carbohydrate supplement such as SMP) or from
1.0x10” CFU/cm? (control batch 1 and experimental batch 2)
to 2.2x10" CFU/cm? (experimental batches 5 and 6).

Compared to the control batch, the amount of yeast in
the batches of kefir with the iodine-containing supplement
Elamine also increased 1.5 times when the supplement was
in the rational dose, or in an amount from 1.0x10* CFU/cm?®
to 1.54x10° CFU/cm?.

The tests showed that the obtained batches of goat milk
kefir contained neither bacteria E. coli nor pathogenic mi-
croflora.

The data of Table 4 show that the increased amount of
lactic acid bacteria and the slightly higher content of yeast
in the kefir that was obtained by the proposed advanced
technology could intensify the process of lactic fermentation
(lactose). This reduced the duration of producing the exper-
imental batches of the product by 2 hours (or 25 %) when the
experimental samples were 5, 6, and 7, compared to the same
property in control batch of kefir 1 and in two experimental
batches, 2 and 3, respectively.

The appearance of the device to determine the amino
acid composition of kefir is shown in Fig. 5.

Fig. 5. The view of the device to determine the amino acid
composition of the control and experimental batches of kefir

Fig. 6 shows the appearance of the device to determine
the fatty acid composition of the control and experimental

batches of kefir.

Fig. 6. The view of the device to determine the fatty acid
composition of kefir

Research on any food is a difficult analytical task. The
problem can be solved by an instrumental method to develop
an optimal technology for processing raw materials to the
maximum benefit and to ensure the best production rates for
high quality products.



6. Discussion of the research results about the impact
of the iodine-containing supplement on increasing the
coagulation density of kefir and on increasing its contents
of essential amino acids and fatty acids

Physicochemical and biochemical tests were performed
to determine the applicability of the iodine-containing
supplement Elamine for enhancing the experimental batch
of goat milk kefir in macro and micro elements, including
organic iodine, amino and fatty acids (Table 1, 2).

It has been determined that Elamine contains (Table 1)
calcium, phosphorus, copper, manganese, iron, and iodine
in the amounts of 1.293, 0.156, 0.612, 0.915, 3.42 and
554 mg/kg, respectively. This indicates that the iodine-con-
taining additive comprises in its composition a balanced set
of micro and macro elements in an organically bound form.
The contents of iodine, phosphorus, calcium, and iron are
higher than in other additives.

According to the FAO/WHO scale, the scores of all
essential amino acids (Table 2) of the iodine-containing
supplement Elamine (threonine, valine, methionine+cystine,
isoleucine, leucine, phenylalanine+tyrosine, and tryptophan)
exceed those of the ideal protein by 15.5, 19.6, 17.1, 32 5, 17.3,
176.4 and 37.0 %.

The only exception is the amino acid lysine, whose score
was found to be by 28.5 % less, compared to the same prop-
erty of the ideal protein. This indicates that protein of the
iodine-containing supplement contains a full set of essential
amino acids.

It has been empirically established (Table 3) that the
rational concentration of the iodine-containing supplement
Elamine, which is added to the milk mixture in the produc-
tion of goat milk kefir, is 0.10...0.15 mass %.

Fig. 1-4 clearly show that adding Elamine to the milk
mixture increased the contents of essential amino acids and
fatty acids in the experimental batches of kefir.

Adding the iodine-containing supplement Elamine to the
milk mixture (Table 4) in rational doses (0.10...0.15 mass %)
in experimental batches of kefir 5 and 6 increased the
amount of lactic acid bacteria, which are beneficial for the
human body, 2.2...2.5 times in comparison with the parame-
ters of control batch of kefir 1 and experimental batch 2. The
amount of lactic acid bacteria in samples 1 and 2 (without
the use of food additives and with the use of the protein-car-
bohydrate supplement such as SMP) was 1.0x10” CFU/cm?
in each; the amount of yeast was 1.0x10* CFU/cm? in each
sample. A dense clot was formed in 8 hours.

Under the effect of the rational concentration of the
iodine-containing supplement, the amount of lactic acid
bacteria in experimental batches 5 and 6 increased to
2.2x10" CFU/cm?®.

The amount of yeast in the experimental batches of kefir
increased slightly — by 0.54 CFU/g, compared to the same
property in the control batch of the product.

A dense clot in the experimental batches of kefir was
formed by 2 hours earlier than in the control batch of the
product, i. e. in 6 hours.

The tests have shown that the obtained batches of goat
milk kefir do not contain E. coli and pathogenic microflora.

This allows us to recommend the product for use by dairy
enterprises of Ukraine in the production process.

The cost-effective advanced technology of producing
high-quality kefir from goat milk should be implemented in
the technological process with regard to the following:

a) the use of the industrially-produced iodine-containing
supplement Elamine, which is made at the plant Lactic Acid
in Kyiv. Taken in the rational concentrations, which we have
determined (0.10...0.15 mass %), this additive helps obtain a
milk-protein clot of uniform color and high density without
any taste of over-pasteurization, compared with similar
properties in the control sample;

b) the process of clot formation is intensified in kefir
that is made of milk enriched by Elamine. This reduces the
coagulation time by 2 hours compared to the same period in
the control batch;

¢) the dairy product can be obtained from goat milk,
which has a high content of beneficial microflora.

7. Conclusion

1. The contents of iodine, potassium, calcium, and iron
in Elamine are much higher than in other food additives,
including fructose and skimmed milk powder (SMP).

2. Adding the Elamine concentrate in an amount of
0.10...0.15 mass % in the process of making kefir increas-
es the contents of essential amino acids such as valine,
methionine, isoleucine, leucine, and phenylalanine from
0.76...0.81 mass % to 0.97..1.02 mass %, compared to the
same properties in the control batch. It is by 20...22 % more
than in the reference sample.

The use of the Elamineu concentrate increases the
amounts of essential fatty acids such as linoleic, linolenic, and
arachidonic from 0.09...0.10 mass % to 1.23...1.34 mass %,
compared with the control.

Adding the iodine-containing supplement Elamine in
rational doses (0.10...0.15 mass %) to the milk mixture in-
creases the amount of lactic acid bacteria, which are benefi-
cial for the human body, 2.2...2.5 times in comparison with
the parameters of control batch of kefir 1 and experimental
batch 2 (without the use of food additives and with the use
of the protein-carbohydrate supplement such as SMP), or
from 1.0x10” CFU/cm? (in control batch 1 and experimental
batch 2) to 2.2x107..2.5x10” CFU/cm?® (in experimental
batches 5 and 6). It creates 2.2—2.5 times more of beneficial
microflora than in the control, or reference, sample.

With the use of the iodine-containing supplement Elamine
in the rational dose, the amount of yeast also slightly increases,
by 0.54 CFU/g (1.0x10°* CFU/cm®to 1.54x10° CFU/cm?®), com-
pared to the same property in the control sample.

3. Under the influence of the iodine-containing additive,
the coagulation time is reduced by 2 hours, and the dense
clot is of uniform color and without any unnecessary milk
powder conglomerates.
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