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ABSTRACT

The article presents the results of studies on the number of survival of lactic acid bacteria, which determine the shelf
life of dairy products during storage. The studies were carried out at the Department of Food Biotechnology of the Almaty
Technological University, as well as in the laboratory of biotechnology of specialized products and dietary supplements
of the Kazakh Academy of Nutrition. In the preparation of fermented milk products, a starter consisting of Streptococcus
thermophilus, Lactobacillus bulgaricus and Lactobacillus fermentum 14 was used. Lactobacillus fermentum 14, as a probiotic,
exhibits antagonistic properties, which helps to extend the shelf life and does not allow yeast and mold to grow in the final
products. Lactobacillus bulgaricus, in turn, synthesizes a specific enzyme, peptidoglycan hydrolase, which is responsible for
the hydrolysis of peptidoglycan which is an important component of the bacterial cell wall. When dairy products are enriched
with biologically active substances of berry syrups Lactobacillus bulgaricus actively synthesizes extracellular polysaccharides,
which improve the structure of the clot, increase stability and prevent syneresis. Streptococcus thermophilus is a mild curing
thermophilic culture with a high degree of viscosity that promotes the formation of a good clot. Rosehip, hawthorn and mountain
ash syrups, grape peel extract enriched dairy products with biologically active substances, which improved the growth and
development of lactic acid microorganisms. The addition of phytofillers not only enhance the microscopic picture, but also

improves the consistency and odors of the products.

Keywords: goat milk, dairy product, starter culture, lactic acid microorganisms, microbiological indicators, plant fillers,

syrup.

INTRODUCTION

Milk and dairy products are staples of daily consumption.
The importance of milk and dairy products in human nutrition
is significant, because they are a products of high nutritional
value and the basis for the development of intestinal micro-
flora, rich in trace elements, vitamins and amino acids [1, 2].

In terms of global consumption and production, goat’s
milk is second only to cow’s. At the same time, a goat needs
6 times less food than a cow for normal life, while it produces
enough milk to meet the needs of one average family: 3.5 -
3.8 liters per day. Goats rarely get sick, are not susceptible to
brucellosis and tuberculosis. Goat’s milk has excellent taste
qualities without extraneous odors. Goats have the ability to
convert feed carotene into vitamin A, so goat’s milk is paler
in color than cow’s. Compared to cow’s milk, goat’s milk has
a higher content of fat, protein and calcium; vitamin A, which
has a positive effect on the condition of the eyes and skin; vi-
tamin PP, which affects the course of redox processes in the
body. Goat milk contains 6 times more cobalt, which is part of
cobalamin (vitamin B,,), which is responsible for hematopoi-
esis and maturation of erythrocytes (erythrocytes). Also goat’s
milk contains less lactose (milk sugar) than cow’s milk, so it
is suitable for people with a lack of lactase [3-6].

Dairy products have a beneficial effect on the formation of
intestinal microflora, increase the secretion of gastric glands,
normalize intestinal motility, its microflora, and inhibit the
growth and development of putrefactive bacteria. In addition,
they contribute to better absorption of calcium, magnesium,
phosphorus and iron. The outstanding Russian physiologist 1.
Mechnikov was convinced that the aging process of the body

is caused by putrefactive bacteria of the intestinal microflora
and that lactic acid bacteria, in particular, Bulgarian bacillus,
can have a beneficial effect on life expectancy. Therefore the
daily intake of dairy products optimally affects the formation
of intestinal microflora and will avoid colitis, chronic consti-
pation and dysbacteriosis [7, 8].

In recent years, there has been a trend to create a new gen-
eration of food products, the main characteristics of which are
a balanced composition, a high content of protein, vitamins, as
well as probiotic properties [9, 10]. However, with the mod-
ern rhythm of life, it is sometimes not easy to independently
balance your diet according to all the rules, then modern tech-
nologies come to the rescue. The use of modern biotechnolog-
ical techniques in combination with traditional food technol-
ogies makes it possible to create dairy products with desired
properties [11]. This can be achieved by combining dairy and
vegetable components [12-14].

To increase the medicinal properties of fermented milk
products, it is advisable to enrich them with berries and veg-
etable fillers. Hawthorn, wild rose, rowan are among the most
popular berries, including a wide range of active ingredients
such as essential oils, phenolic, proteolytic enzymes, vita-
mins and trace elements [15-17]. Rosehip berries have a bac-
tericidal and antioxidant effect and the introduction of haw-
thorn syrup into the composition of products was due to the
fact that it is an important botanical cardiotonic and is used
in diseases of the heart and blood vessels [18]. The strong
antioxidant and protective abilities of hawthorn against bio-
logical tissues and cell membrane lipids against toxicity are
manifested in dose-dependent free radical scavenging activ-
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ity. Rowan berries are a rich source of antioxidants such as
rutin, quercetin-3-glucoside, and quercetin-3-D-galactoside.
Scientific studies have proven anti-inflammatory and anti-di-
abetic effects, which are determined by a noticeable amount
of ascorbic acid, organic acids, phenolic compounds, and ca-
rotenoids. These properties allow the use of berry syrups as
additives to dairy products to enrich them with biologically
active substances and enhance their taste [19].

As any fermented milk product, yogurt is certainly use-
ful (especially with various additives), but live bacteria re-
main in it for no more than one or two weeks [20, 21]. There-
fore, obtaining a fermented milk product with a plant fillers
that retains beneficial bacteria at the end of the shelf life is
an urgent task.

In this regard, the purpose of our work was to determine
the quantitative composition of lactic acid microorganisms in
dairy products at different periods of storage (at the beginning
and end of the shelf life). Research on the development of the
composition, formulations and technology of fermented milk
(dairy) products with plant fillers was carried out at the De-
partment of Food Biotechnology of the Almaty Technologi-
cal University, as well as in the laboratory of biotechnology
of specialized products and biologically active additives of
the Kazakh Academy of Nutrition.

MATERIALS AND METHODS

Goat milk was used for the study from the Almaty region,
For the study, goat milk from the Almaty region, that was pas-
teurized at (84+2)°C° C with an exposure of 15-20 seconds.

A combination of Streptococcus Streptococcus salivarius
subspecies termophilius T45 (Danisco, Germany), Lactoba-
cillus delbruki subspecies bulgaricus B6 (University of Food
Technologies, Plovdiv, Bulgaria) strains and Lactobacillus
fermentum 14 was used as starter culture. Lactobacillus fer-
mentum 14 was isolated from goat milk and deposited in the
Republican Collection of Microorganisms (Astana, the col-
lection number of the strain is B-RCM 1020).

In order to completely replace sugar and increase the nu-
tritional value of yoghurts, the following plant fillers were
introduced into experimental samples of yogurts: syrups (PC
«Firm» Kyzylmay», Kazakhstan), limited liability company
«Zdorov’e Altaya» (Barnaul, Russia); grape peel extract
(powder), (Healthlife Biotechnology Co., Ltd, China);

We have investigated 5 samples of the fermented product.
Rosehip, hawthorn and mountain ash syrups in the amount of
5%, as well as grape peel extract were used as a plant fillers
for fermented milk products.

We used selective medium MRS (Merck KGaA, Ger-
many), the main feature of which is a low pH (<5.4) and a
high concentration of acetate ions, which is an inhibitor of
many microorganisms. The total bacterial contamination (re-
ductase test, determination of the Quantity of Mesophilic
Aerobic and Facultative Anaerobic Microorganisms, QMA-
FAnM) was carried out according to GOST 9225-84 “Milk
and dairy products. Methods of microbiological analysis”.
The number of lactic acid bacteria in samples of dairy prod-
ucts was determined according to GOST 10444.15-94. The
method of limiting dilutions was used, followed by the cal-
culation of the most probable number of lactic acid microor-
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ganisms. Determination of belonging of isolated bacteria to
the genus Lactobacillus bulgaricus was carried out accord-
ing to GOST 10444.11-89 “Food products. Methods for the
detection of lactic acid microorganisms” in relation to Gram
stain, mobility. Bacteria of the genus Lactobacillus included
microaerophilic, Gram-positive, rod-shaped, immobile, non-
spore-forming microorganisms.

Seeding from each dilution was inoculated with at least
two volumes of 0.1 cm® on the agar surface, incubated for 2-3
days at 37°C under anaerobic conditions using anaerobic bal-
loons and gas generating units (Merck KGaA, Germany). All
analyzes were carried out in duplicate. The content of lac-
tic acid bacteria in products should be at least 10" CFU/cm’,
with additives - at least 105 CFU/ em?, and yeast - not more
than 50 CFU/ cm?®.

The grown colonies were counted in 1, 8, 15, 20, and 26
days of incubation in a thermostat. To calculate the number
of microorganism cells in 1 ml of the initial suspension, the
results of parallel inoculations from one dilution were sum-
marized and the average number of colonies for this dilution
was determined. The best dilution was considered to be the
one that, after inoculation on an agar nutrient medium, formed
30 colonies or more. The data obtained was substituted into
the formula:

ax 10"
V
where M is the number of cells in 1 ml; « is the average
number of colonies when seeded from a given dilution; V' is

the volume of the suspension in ml, taken for inoculation; 10
- dilution factor; 7 is the serial number of the dilution.

To determine the water-holding capacity, a centrifuge with
a separation factor of 2000 was used. 10 cm?® of a premixed
clot was added to a centrifuge tube placed in a centrifuge. The
test tubes were arranged one against the other in an even num-
ber. Then the test tubes with the test sample were centrifuged
for 10 minutes. To measure the volume, the serum was tem-
porarily poured into a graduated tube. At the end of the pro-
cess, a graph of serum separation was built, and the amount of
serum released from 10 cm?® of the test sample (cm?/10 cm?)
was taken as the final option. The results were recorded as a
percentage.

All experiments were performed in 3 replicates. The re-
liability of the results was determined by Student’s t-test,
p<0.05.

RESULTS

The following five samples of dairy products (yogurts)
have been developed: control sample; sample 1 is dairy prod-
uct with the addition of hawthorn syrup and grape peel ex-
tract; sample 2 is dairy product with the addition of rosehip
syrup and grape peel extract; sample 3 is dairy product fer-
mented milk product with the addition of rowan syrup and
grape peel extract and sample 3 is dairy product with grape
peel extract.

Five samples from each dilution were prepared and ana-
lyzed for each variant of nutrient medium.
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Picture 1 is demonstrated the result of the cultivation of  probiotic microorganisms on the MRS 5.4 nutrient medium:
Picture 1 - Cultivation of probiotic microorganisms, delution 1:107.

on the MRS at pH 5.4 agar: a) Lb. bulgaricus, b) Str. Thermophilus,
c) Lb. fermentum 14

a b

a C
Picture 2 - Microscopy of lactic acid bacteria: a) Str. Thermophiles, b) Lb. bulgaricus,
¢) Lb. fermentum 14, at 1000x magnification
Table 1 — Water holding capacity of yogurt samples
The storage time of The percentage of whey released during centrifugation
yogurt, days Control sample Sample 1 Sample 2 Sample 3 Sample 4
1 no no no no no
8 0.8 0.6 0.7 0.5 0.4
15 1.6 1.4 1.5 1.3 1.2
20 3.1 33 32 3.3 34
26 5.0 4.8 4.9 4.8 4.7

w

1
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Storage time, days

The volume of released serum,
ml
N

EControl ®Samle 1 B Sample 2 Sample 3 ®WSample 4

Figure 1 - Water-holding capacity of test samples in comparison with control afetr centrifuging at a rotation speed of 3000 min!
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Lb. bulgaricus, Str. Thermophilus and Lb. fermentum 14.
Picture 2 is demonstrated the microscopy of samples diluted
1:107 on MRS 5.4 medium.

Medium-sized gray-white colonies with a smooth edge,
convex shiny with a spherical surface are observed on a nu-
trient medium. The microscopic picture is as follows: large
lactic acid bacteria Lactobacillus bulgaricus, an accumulation
of small rods Lactobacillus fermentum 14 and Streptococcus
thermophilus are clearly visible.

Current trends towards increasing the shelf life of products
put forward the requirements for maintaining a good consis-
tency during long-term storage. In this regard, studies of the
water-holding capacity of clots were carried out, which were
determined by the volume of whey released during centrif-
ugation of dairy products for 10 minutes at a speed of 3000
min' at a temperature of 20 °C. The water-holding capacity

of the test samples in comparison with the control is presented
in Table 1 and Figure 1.

As can be seen from the data presented in Figure 1, during
the storage period, no significant difference was observed in
the control and in the products during centrifugation for 10
minutes and measurement of the serum separation rate. The
volume of released whey in products after 26 days of storage
is 4.4-4.7 cm*¥/10 cm?®.

According to the data obtained, the clot based on berry
syrups and grape skin extract has good water-retaining prop-
erties. This is apparently due to the increase in the content of
whey proteins in the milk base, pectin substances in syrups
from mountain ash and hawthorn, as well as grape skin ex-
tract, which, due to their high hydrophilic properties, increase
the water-retaining capacity of casein and slow down the sep-
aration of whey. The change in titratable and active acidity of

Table 2 - Change in titratable and active acidity of the product during storage

Storage Control Sample 1 Sample 2 Sample 3 Sample 4
duration, oT pH 0T pH pH oT pH oT pH
days
1 75+ 4,83+0.05 | 76+ |4,82+0.05| 81+ |4,80+0.05| 80+ | 4,79+0.05 | 78+ | 4,81+0.05
0.5 1.5 1.7 1.2
8 90+ 4,76£0.05 | 96+2 | 4,72+0.07 | 98+ | 4,71+0.06 | 102+ | 4,68+£0.05 | 94+ | 4,73+£0.07
0.7 0.9 0.7
15 103+ | 4,70£0.02 | 111+ | 4,66+0.05| 113+ |4,65+0.03 | 119+ | 4,62+£0.07 | 107+ | 4,67+0.04
0.5 0.7 2 1.5
20 114+ | 4,68+0.05 | 123+ |4,63£0.05 | 125+ |4,62+£0.04 | 128+ | 4,59+0.05 | 118+ | 4,65+0.03
1.2 0.9 0.5 0.7 1.6
26 128+ | 4,63£0.03 | 134+ | 4,56+0.09 | 136+ |4,54+0.07 | 140+ | 4,50+£0.05 | 130+ | 4,60+0.02
2.0 2.0 1.5 2.0
160
140
120
100
5 80
.-_%; 60
g
é 20
N 0 5 10 15 20 25 30

Duration of food storage, days

m Control m Sample 1

Sample 2 mSample 3 mSample 4

Figure 2 - Dynamics of changes in the titratable acidity of the samples.
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Figure 3 - Dynamics of changes in the active acidity of the samples
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products during storage is presented in Table 2.

The dynamics of changes in the titratable and active acid-
ity of the control and experimental samples are shown in Fig-
ures 1 and 2.

As can be seen from the data presented in Figures 2 and
3, there were no significant differences in the dynamics of
acid accumulation of titratable and active acidity between the
control and experimental samples with vegetable fillers in-
troduced after pasteurization. The dynamics of acid accumu-
lation in the experimental and control samples was similar.
During storage, the titratable acidity reached 128-140 °T, the
active acidity was pH 4.50-4.63.

An important step in justifying the shelf life of a product
is a microbiological study. Given the fact that an acidic envi-
ronment is favorable for the development of yeast and mold
fungi, it is advisable to study the dynamics of their content
during the storage of fermented milk products. The results
showed a change in the number of probiotic microorganisms
that make up the sourdough of the studied products during
the shelf life.

The results of the microbiological study of dairy products
during the shelf life are shown in Tables 3 and 4.

Dairy products during storage must be subjected to a study
on microbiological quality indicators. The cause of microbio-
logical spoilage of dairy products is usually the reproduction
of yeast and mold.

At the end of the shelf life the number of lactic acid bac-
teria in all samples decreased by three orders of magnitude
as follows: in the control sample - from 4.9 x 10° CFU/cm®
decreased to 1.0 x 10" CFU/cm?, sample 1 - from 6.3 x 10°
CFU/cm? to 1.5x107 CFU/cm?, sample 2 — from 6.4x10° CFU/
cm?® to 1.6x10” CFU/cm?, sample 3 — from 6.5x10° CFU/cm?
to 1.4x10” CFU/cm?® and sample 4 from 5.3x10° CFU/cm’ to
1.3x107 CFU/em?.

DISCUSSION

The results show that the largest number of lactic acid bac-
teria by the beginning of storage has grown in sample 3 (with
rowan syrup and grape skin extract), which is 6.5x1010 CFU/
cm?. At the beginning and at the end of the shelf life, yeast
and mold were not found in the samples. The number of lactic
acid microorganisms in all samples during storage remained
within the permissible norm: in samples with syrups and grape
skin extract, the content of lactic acid microorganisms is 13-
50% higher compared to the control and is 0.4-1.3 CFU/cm®.

This may be due to the continued development of lactic
acid bulgaric and Lb. fermentum, which are part of the leaven.
The safety indicators of dairy products comply with the re-
quirements of GOST: pathogenic bacteria, mold and yeast
were not detected.

In the manufacture of syrup, berries are not subjected to
long processing, so they retain their useful properties and vi-
tamins, which makes it possible to continuously provide food
production with valuable sources of biologically active sub-
stances. Only natural milk was used in the formulation of the
products, without the addition of powdered milk, which fa-
vorably affects the microflora of the starter culture.

It has been established that the introduction of plant-based
fillers into the mixture contributes to the intensification of the
fermentation process, increases the moisture-retaining abil-
ity and improves the structural and mechanical properties of
the clots. Lactobacillus bulgaricus and Lactobacillus fermen-
tum synthesize a specific enzyme peptidoglycan hydrolase,
responsible for the hydrolysis of an important component of
the bacterial cell wall (peptidoglycan) and for growth on nu-
trient media they need vitamins throughout the development
period. Apparently, when enriching dairy products with bio-
logically active substances of berry syrups, lactic acid bacte-
ria actively synthesize extracellular polysaccharides, which
improve the structure, increase stability and prevent synere-

Table 3 - Microbiological studies of dairy products by the beginning of the shelf life

Sample No. Number of microorganisms, CFU/cm?

lactic acid bacteria Yeast

Control 4,9x10°, n=9 -

1 6,3x10%, n=9 -

2 6,4x10%, n=9 -

3 6,5x10%, n=9 -

4 5,3x10°, n=9 -

Table 4 - Microbiological studies of dairy products at the end of the shelf life
Number of microorganisms, CFU/cm?
Sample No. . .

lactic acid bacteria Yeast

KonTpoas 1,0x107, n=7 -

2 1,5x107, n=7 -

3 1,6x107, n=7 -

4 1,4x107, n=7 -

5 1,3x107, n=7 -
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sis of the final products.

It is known that the protocooperation of yogurt bacteria
Lactobacillus bulgaricus and Streptococcus thermophilus
consists in the production of amino acids and small peptides
by lactic acid bacteria and the production of formic acid by S.
thermophilus. These compounds are the limiting substrates in
milk [22, 23]. However, the protocooperation of yogurt bacte-
ria cannot be fully explained by the production of these afore-
mentioned compounds. It was found that S. thermophilus in
milk produces an excess of carbon dioxide necessary for op-
timal growth of L. bulgaricus. It has been established that car-
bon dioxide is not removed from the milk mixture during heat
treatment (or vacuuming) [24].

CONCLUSIONS

Thus, the study showed that the number of viable lactic
acid bacteria cells in freshly processed products exceeds the
level established by TR CU 033/2013 «On the safety of milk
and dairy products» by several orders of magnitude. A high
survival rate of lactic acid bacteria was also established af-
ter the expiration date of 20 days.Taking into account the fact
that the acidic environment is favorable for the development
of yeast and mold fungi, it was advisable to study the dynam-
ics of their content during the storage of fermented milk prod-
ucts. T The main criterion for a positive sanitary and epide-
miological assessment of the shelf life of the developed dairy
products is the absence of negative dynamics of the studied
indicators in the samples. The addition of vegetable fillers
does not worsen the microscopic picture of products and al-
lows them to be enriched with biologically active substances
of hawthorn, rosehip, rowan and grape peel extract.

It is determined that the moisture-retaining ability, as well
as the viscosity of the samples of fermented milk products, is
directly dependent on the composition of the milk base and
with an increase in the number of plant fillers in the sam-
ples, the moisture-retaining ability increases. This is due to the
properties of syrups and dry grape peel extract, which give the
final products not only a pleasant taste, but also a moisture-re-
taining ability, preserving their consumer properties during the
shelf life. Thus, the addition of vegetable filler increases the
shelf life of fermented milk products, and the number of ben-
eficial bacteria at the end of the shelf life meets the require-
ments of GOST for milk and dairy products [25].
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TYWUIH

Makaiaja cakray NpOoLECiH/Ie allbITBUIFAH CYT OHIMJICPIHIH >KapaM/IbUIBIK MEP3IMiH aHBIKTaWTBIH JTAKTOOAKTEPHSIIAPABIH
eMIp CYpyiH aHbIKTay OOMBIHIIA 3ePTTEY HOTHIKENEepi KeNTipiareH. 3epTreyiep AaMaThl TEXHOIOTHSIIBIK YHUBEPCUTETIHIH
«TaraMIpIK OMOTEXHONOTHS» KadeapachiHa, conai-ak Kasak TaraMTany akaJeMUsICBIHBIH MaMaHIaHAbIPbUIFaH OHIMIEP
MeH OHOJIOTHSUTBIK OeJICeHAl Kocnanap OMOTEXHOIOTHSCH 3epTXaHaChIH A JKYPTi3iati. AIIBITEUIFAH CYT OHIMJICPIH JaibIH-
nayna Streptococcus thermophilus, Lactobacillus bulgaricus xone Lactobacillus fermentum [4-TeH TYpaThIH allBITKBI KOJIIa-
HbeUIIBL. Lactobacillus fermentum 14 poOMOTHK peTiHJie aHTArOHUCTIK KacHeTTep/Ii kepceTe i, Oy cakray Mep3iMiH y3apTyFa
KOMEKTECEe/[i YKOHE COHFBI OHIMIEP/IC alllLITKBI MCH KOTePY/IiH 6cyiHe xon oepmenini. Lactobacillus bulgaricus 3 xe3erinae
OakTepHsIIap/IbIH KaCyIla KaOBIPFACHIHBIH MaHBI3Ibl KOMITOHEHTI — MENTHIOTMKAHHBIH THPOIHU3iHe XkKayar OepeTiH apHaibl
TIENITUIOTIMKAH IHpoia3a (epMEHTIH CUHTE3eH 1. AIIBITEUIFAH CYT OHIM/EPIH KHUICK CHPONTAPBIHBIH ONOJIOTHUSUIBIK Oe-
CeHJIi 3aTTapbIMeH 0albITy Ke3inae bonrap Taskumacs! TpoMO KYPBUIBIMBIH JKaKCapTaThIH, TYPAKTHIIBIKTHI aPTTHIPATIH KOHE
CHHEPE3UCTIH aJI/IbIH aJlaThlH jKacylllaJjaH ThIC MoJIncaxapuaTepi OenceH i Typae cunresneiai. Streptococcus thermophilus
- TYTKBIPJIBIFbI )KOFAPBI )KYMCAK allbIThUIATHIH TEPMO(UIIBII HaKbLT, KaKChl CYT YABIFBIIIBIHBIH Maiia O0TybIHA BIKITAT STE/.
W TMypBIH, 10oN1aHa >KoHE Tay KYJIHIH CHPOITAPBIL, )KY31M KaOBIFBIHBIH CHIFBIH/IBICHI allIBITHUIFAH CYT OHIMIEPIH OMOIOTHSITBIK
Oencenii 3aTTapMEH OANBITHIN, CYT KBIIIKBUIBI MUKPOOPTaHU3MJICPIHIH 6Cyl MEH JIaMybIH JKOHE OHIMAEPiHIH KOHCHCTEHIIN-
SICBIH JKaKcapTaJbl.

Heri3ri ce3nep: emki CyTi, CyTKBIIIKBULABI ©HIM, alIBITKBI, CYT KBIIIKBUIABI MUKPOOPTaHM3MAEP, MUKPOOHOJIOT USUTBIK KOp-
ceTKimTep, GUTO TONTHIPFBILITAP, CHPOIITAP.
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AHHOTAIIUA

B crarbe npencTapieHbl pe3yabTaThl HCCIIEIOBAHUI 110 ONPEICICHHI0 BBDKUBAEMOCTH JIAKTOOAKTEPHii, 00yClIaBINBat0-
LIMX CPOKU TOTHOCTH KMCIOMOJIOUHBIX TIPOIYKTOB B Mpoliecce XxpaHeHus. Mccnenoanus nposenens! Ha kadeape «IlumeBoii
OMOTEXHOIOTUI» AJMATHHCKOTO TEXHOIOTHYECKOTO YHHUBEPCUTETA, a TAKKe B TaOOPaTOpUn OMOTEXHOJIOTHH CIICIIHATH3H-
POBaHHBIX MPOJYKTOB M OMOJIOTHYECKH aKTUBHBIX J100aBoK Kaszaxckoil akamemuu nutaHus. [Ipu npuroToBIeHUH KUCIIO-
MOJIOYHBIX MPOAYKTOB MCIOJIB30BalU 3aKBACKY, COCTOSIINYIO U3 Streptococcus thermophilus, Lactobacillus bulgaricus and
Lactobacillus fermentum 14. Lactobacillus fermentum 14 xak mpoOUOTHK, TPOSIBJISICT aHTATOHUCTHYCCKUE CBOMCTBA, YTO CITO-
COOCTBET MPOJJICHUIO CPOKOB XPAHEHHS U HE MO3BOJISIET PACTH JPOXIKAM U IUIECEHU B KOHEUHBIX MpoayKTax. Lactobacillus
bulgaricus, 6 ceoro ouepedn, cUHTE3UpYET crielnpUUecKii GepMEHT MEeNTHIOTMKAHTUIPOJIa3y, OTBETCTBEHHOTO 33 I'HPO-
JIN3 B&KHOTO KOMITOHEHTA KJIETOYHOW CTEHKH OaKTepHii — nmenTuaorinkana. [Ipu odorameHns KHCIOMOJIOUHBIX MTPOIYKTOB
OMOJIOTMYECKU aKTHBHBIMH BEIIIECTBAMH STOJJHBIX CUPOIIOB 00JIrapcKasi nmajgoyka akTHBHO CHHTE3UPYET BHEKIJICTOUHBIE MTOJIH-
caxapH/ibl, KOTOPbIC YIIYUIIAIOT CTPYKTYPY CI'YCTKa, MOBBINIAIOT CTA0MIIBHOCTh U NMPEO0TBPAIAIOT CHHEpe3Hc. Streptococcus
thermophilus - MsTKOCKBalIMBaronas TepModuIIbHas KyJIbTypa, 00Ja/latoliasi BHICOKOH CTENEHBIO BI3KOCTH, CIIOCOOCTBYET
00pazoBaHMIO XOpolero cryctka. CHpOIIbI Aroj| IMITOBHUKA, OOSPBINIHUKA U PSIOMHBI, SKCTPAKT BUHOTPAJHON KOXKYPhI 000-
raTHIM KUCIOMOJIOUHBIE MTPOIYKThI OMOIOTHUECKH aKTHBHBIMHU BELIECTBAMH, YTO YJIYHIIMIO POCT M Pa3BUTHE MOJIOYHOKHUC-
JIBIX MUKPOOPraHu3MoB. JloOaBieHne (GUTOHAIOIHUTENEH HE TOJIBKO HE YXYIIIAeT MUKPOCKOITMYECKYIO KapTHHY MTPOIYKTa,
HO ¥ yJIy4lIaeT KOHCUCTEHIIMIO TPOIYKTa.

KunroueBblie ciioBa: KO3be MOJIOKO, KHUCJIOMOJIOYHBIN MMPOAYKT, 3aKBaCKa, MOJIOYHOKHCJIBIE MUKPOOPIraHU3MbI, MI/IKpO6I/IOJ'IO-
TUYCCKHUEC I10KA3aTcCJIn, (bHTOHaHOJ'IHl/ITeJ'II/I, CHUPOIIBI.
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