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ABSTRACT

The industrial production of balanced and healthy food has always been one of the most important tasks facing humanity.
To solve this problem, research is relevant in the field of creating functional milk-based synbiotic products, which, along
with traditional lactic acid microorganisms, include strains of probiotic bacteria with a proven specific positive effect on
the macroorganism, and prebiotic substances that increase the selectivity of the benefits of the «useful» microflora of the
gastrointestinal tract-intestinal tract and its biological activity.Along with lactic acid bacteria used as starters in fermented milk
products, there is a population of predominantly adventitious heterofermentative lactobacilli that can have a positive effect on
dairy products.This article describes the use of facultatively and obligately heterofermentative species such as Lactobacillus
bulgaricus, Streptococcus thermophilus and Lactobacillus fermentum 14. The general characteristics of these species are
described, as well as the desired properties (probiotic activity and taste formation) that affect the characteristics of dairy
products.The general characteristics of these species are described along with the desired (probiotic activity and taste formation)
properties affecting the characteristics of dairy products.Samples of yogurt based on probiotic starter cultures enriched with
plant fillers were studied. The technological process of production was carried out in the traditional way. The dynamics of
acid accumulation was studied, titratable and active acidity were determined. As a result of the study, it was revealed that the

combination of fermented milk products with plant fillers slightly accelerates the fermentation process.
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INTRODUCTION

At present dairy goat farming in Kazakhstan is a slowly
growing segment of the dairy market. Goat milk is more sim-
ilar to woman’s milk in structure, so there is a tendency to
use goat milk instead of cow’s milk for baby food produc-
tion [1, 2].

One of the promising directions is the design of new types
of starters and the development of technologies of dairy-based
synbiotic products that include optimal compatibility of pro-
biotic microorganisms consortiums.

Many strains of cultures used in the dairy industry refer
to probiotics that have a stimulating and regulatory effect on
the body, have antagonistic properties that affect pathogenic
and conditionally pathogenic microorganisms of the gastroin-
testinal tract. These include lactobacilli (1at. Lactobacillus), a
genus of gram-positive anaerobic non-sporulating lactic acid
bacteria [3, 4].

It is advisable to use special types of lactic acid bacte-
ria for making yogurt, which include Lactobacillus bulgar-
icus and Streptococcus thermophilus. These bacteria stimu-
late each other and compensate for each other’s metabolism.
It is their combination that produces a finished product with
the required organoleptic properties: the required viscosity, a
sufficiently dense consistency, and a milky aroma and deli-
cate taste [5-8].

Lactic acid bacteria (LAB) are characterized as gram-posi-
tive, bacilliform, acid-fast, facultative anaerobic or microaero-
philic, and enzymatic. The efficacy of LAB as a probiotic
agent is related to its ability to survive in stomach acid and
bile salts (BS) and to attach to and colonize the intestinal mu-
cosa [9]. Like many probiotic bacteria, lactic acid bacteria
have either bactericidal or bacteriostatic properties. The di-
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rect antimicrobial activity of Lactobacillus species is due to
the production of organic acids, bacteriocins, hydrogen perox-
ide, and low molecular weight compounds [10, 11].

Lactobacillus fermentum 14, isolated from goat milk and
deposited in the Republican Collection of Microorganisms
(Astana), was used as a probiotic culture, collection number of
the strain is B-RCM 1020. Molecular genetic identification of
the strain of the microorganism was carried out by sequencing
the 16S rRNA gene according to Sanger. The search for ho-
mologous nucleotide sequences of the 16S rRNA genes were
performed using the BLAST program (Basic Local Align-
ment Search Tool) in the International Gene Bank database of
the US National Center for Biotechnology Information [12].

Lactobacillus fermentum, so named because it causes fer-
mentation and is an obligate heterofermentative microorgan-
ism. It can be used as a probiotic culture and has been found
in some types of cheese (Conte, Ragusano). Lactobacillus
fermentum belongs to the Lb. Reuteri. Lactobacillus fermen-
tum uses carbohydrates such as arabinose, galactose,cellobi-
ose, maltose, mannose, melibiose, raffinose, ribose, sucrose,
xylose and trehalose. The use of intestinal microbes as pro-
biotics in food is aimed at preventing and treating various
health problems. These health problems include allergies, tu-
mor growth and inflammatory bowel disease [13].

Classic yogurt contains 11% sucrose. In this work, we re-
placed sucrose with syrups of plant origin, with the follow-
ing objectives: enriching yogurt with biologically active sub-
stances of berry syrups and extract rich in resveratrol, as well
as obtaining new products with probiotic properties of thera-
peutic and prophylactic purposes.

Of the berry syrups considered in the literature review,
the choice is hawthorn, rowanberry, and rosehip syrups. The
fourth plant filleris grape seed extract, which is rich in res-
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veratrol. The choice of phytonaponifiers was determined on
the basis of their chemical composition and biological value.

There is a growing demand worldwide for natural and sus-
tainable environmentally compatible remedies for patholog-
ical conditions with health benefits that can supplement the
daily diet or support or conventional pharmacological ther-
apy. The main requirements for these products are: safety,
minimum of unwanted side effects, better efficacy, greater
bioavailability and lower cost compared to synthetic drugs
available on the market. One such plant is hawthorn (Cra-
taegus spp.).

Various parts of hawthorn, particularly the berries, flow-
ers, and leaves, are rich in nutrients and have traditionally
been associated with many therapeutic or nutraceutical health
benefits [14], such as antimicrobial, anti-inflammatory, antiox-
idant, anticancer, and anticoagulant properties [15]. Because
of the safety of this plant, the Committee on Herbal Medic-
inal Products (HMPC) ma the European Medicines Agency
committee has classified hawthorn as a «traditional herbal
medicine» [15, 16]

Hawthorn, also known as rowan, is mostly shrubs or trees
and belongs to the genus Sorbus of the rose family, Rosaceae.
Rowan has long been used as an anti-inflammatory, anti-di-
arrheal, diuretic and vasodilator. In folk medicine rowan ber-
ries are used to improve appetite, treat theumatism and kidney
diseases, as well as an excellent source of vitamins - ascorbic
acid (vitamin C) [17-19].

Other basic phenolic acids (catechin, epicatechin, ferulic
acid methyl ester, procyanidin B)), flavonols (rutin, hypero-
side, catechin, epicatechin, quercetin and isoquercetin), antho-
cyanins (mainly cyanidin glycosides) and proanthocyanidins
were found in the water extract of mountain ash. Polyphe-
nols found in rowan berries have strong antioxidant, antidia-
betic, anticancer, antimicrobial and anti-inflammatory effects
[20-23].

Resveratrol is a naturally occurring polyphenol
(trans-3,4’,5-trihydroxystilbene), has anti-inflammatory, an-
titumor and antioxidant properties that can be used in the fight
against chronic diseases. The main sources of resveratrol are
grapes (Vitis vinifera L.), various berries, peanuts, medicinal
plants, and red wine [24].

It is known from the literature that due to their chemical
composition, in particular the presence of dietary fiber, ber-
ries, in particular hawthorn and mountain ash, belong to pre-
biotics [14, 17]. Syrups of hawthorn and mountain ash fruits
contain fiber, which, helps digestion by acting as a prebiotic.
In addition, it can reduce the time of food passage through
the digestive tract. Thus, it is relevant to create new synbi-
otic dairy products derived from probiotic strains with a wide
range of antimicrobial activity and prebiotics of plant origin.

In order to solve this problem we carry out research on the
development of functional dairy products with therapeutic and
prophylactic properties. The purpose of this study is to select
and justify the plant filler for obtaining fermented dairy prod-
ucts with pro- and prebiotic properties.

The obtained material was processed by the method of
variation statistics using the Microsoft Excel 2000 software
package. The results were considered significant at p<0.01,
p<0.05.

MATERIALS AND METHODS.

Goat’s milk of Zaanen breed of Almaty region was
used for the study. A combination of strains Streptococcoc-
cus thermophilus, Lactobacillus delbrueckii subsp. bulgari-
cus (Danisco) and strain of lactic acid bacteria Lactobacillus
fermentum 14, deposited in the Republican collection of mi-
croorganisms served as ferment.

Streptococcus thermophilus (Latin: Streptococcus ther-
mophilus; also called Streptococcus salivarius thermophilus
or Streptococcus salivarius subsp. thermophilus) is a species
of gram-positive facultatively anaerobic bacteria. The cells of
Streptococcus thermophilus are shaped like cocci (balls) ar-
ranged in long chains and belong to the a-haemolytic strep-
tococci. Streptococcus thermophilus absorbs and processes
lactose (milk sugar) and therefore is used in lactase defi-
ciency, has an acidifying effect, providing a bactericidal ef-
fect against pathogenic microorganisms, and is also able to
synthesize and release polysaccharides, which makes baby
formula more dense and promotes the prevention and treat-
ment of regurgitation.

Cultural and morphological features and physiological
and biochemical properties of Lactobacillus fermentum 14:
Gram-positive bacteria are medium-sized, bacilliform with
rounded ends, arranged singly or in short chains (2-3 bac-
teria each), immobile; no capsule, membrane or flagella are
formed; cell size is 0.5-1.5 um. MRS forms medium-sized,
white, round, convex colonies with a smooth edge on dense
nutrient medium.

To improve the organoleptic and probiotic properties of
the product, we used a combination of strains of Streptococ-
cus thermophilus, Lactobacillus delbrueckii subspecies bul-
garicus and Lactobacillus fermentum 14, isolated from goat
milk and deposited in the Republican Collection of Microor-
ganisms (Astana). These microorganisms are characterized by
symbiotic relationships. Str. thermophilus forms formic acid,
which is required for the growth of Lbc. Bulgaricum, and this,
in turn, releases amino acids necessary for the growth of St
thermophilus and Lactobacillus fermentum.

To determine the number of lactic acid bacteria, dense
MRS medium (deMan, Rogosa and Sharpe) was used and in-
cubated at 37°C and 43°C for 48 hours. Cultures were taken
from individual colonies about 1 mm in diameter.

Total bacterial infestation (reductase test, Number of me-
sophilic aerobic and facultative anaerobic microorganisms
determination) was performed according to GOST 9225-84
«Milk and dairy products. Methods of microbiological analy-
sis». The number of lactic acid bacteria in the samples of dairy
products were determined according to GOST 10444.15-94.
The method of limiting dilutions with subsequent calcula-
tion of the most probable number of lactic acid microorgan-
isms was used.

Determination of belonging of isolated bacteria to lactic
acid bacteria was carried out according to GOST 10444.11-89
«Food products. Methods for detection of lactic acid microor-
ganisms» in relation to Gram staining, motility. Bacteria of the
genus Lactobacillus included microaerophilic, gram-positive,
bacilliform, immobile, non-sporulating microorganisms [25].

Sieving was performed from each dilution. The cultures
were incubated for 2-3 days at 37°C under anaerobic condi-
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tions using anaerostats and Merck KGaA (Germany) gas-gen-
erating bags. Microscopy of bacterial culture preparations was
performed using a Rathenow microscope.

RESULTS

At the initial stage, the total bacterial contamination of raw
goat milk was investigated. The class of bacterial contamina-
tion of milk is presented in Table 1.

In our work we determined the effect of added plant filler
(syrups of rosehip, hawthorn, rowanberry, and grape skin ex-
tract (resveratrol)) on organoleptic parameters of experimental
samples. The control and experimental samples were prepared
on goat milk with Lactobacillus bulgaricus and Streptococ-
cus thermophilus starters. Lactobacillus fermentum 14 iso-
lated from goat milk was used as a probiotic.

The control was a classical yogurt with a concentration
without a plant filler. Fillers (syrups) were added to the mix-
ture of experimental samples in an amount from 1% to 9%,
and grape skin extract in an amount from 0.5 to 2.5 g, which
satisfies the daily requirement for resveratrol when consum-
ing the product.

Syrups were added to the mixture of experimental samples
from 1% to 9 % in steps of 2 %. Experimental data on the in-

Table 1- Class of bacterial contamination of milk

fluence of plant fillers on organoleptic parameters of yoghurt
are presented in Table 2, the data of organoleptic evaluation
in points according to the tables in Figures 1 and 2.

As can be seen from Table 2, clear, dairy product flavor
with a characteristic added plant filler, a pleasant smell, had
samples with filler concentration from 1% to 5 %. However,
an increase in the dose of plant filler over 5% led to a slight
deterioration in the smell of the filler, while an increase in
concentration over 6% led to a specific sugary taste with the
smell of the filler. Thus, according to organoleptic indicators
(taste and smel) the sample with the concentration of plant
filler 5% was chosen. The effect of the concentration of rowan
syrup on organoleptic indicators of dairy product is presented
in Table 3.

The effect of rosehip syrup concentration on organoleptic
characteristics of dairy product is presented in Table 4.

The effect of grape skin extract (resveratrol) concentra-
tion on organoleptic characteristics of dairy product is pre-
sented in Table 5.

As can be seen from the data in Tables 2-5, dairy prod-
uct flavor with a pleasant berry smell had samples with filler
(syrup) concentration from 1% to 5 %. However, an increase
in the dose of plant filler over 5% resulted in a slight deterio-

Name of samples Method of testing Duration of testing, h Goat milk
Milk class Ist class
Number of bacteria in 1ml (million) Standard Over 5.5 Upto 0.5
Table 2 - Effect of hawthorn syrup concentration on organoleptic parameters of dairy product.
. Quality indicators
Concentration of filler, % :
Taste and odor Consistency
Control Clear, dairy product Homogeneous, viscous
| Clear, dairy product Homogeneous, viscous, light caramel
color
Clear, sour, light odor of added syrup | Homogeneous, viscous, soft caramel color
Clear, sour, light odor of added syrup | Homogeneous, viscous, has a caramel hue
7 Clear, sour, you can smell the plant | Homogeneous, viscous, slightly brownish
filler tinge
9 Acidic, with a faint taste and odor of Homogeneous, viscous, with a brown tint
added filler

Table 3 - Influence of ash syrup concentration on organoleptic indices of dairy product.

Concentration of Quality indicators

filler, % Taste and odor Consistency

Control Clear, dairy product OpmHOpOTHAS, BSI3KAs
1 Clear, dairy product Homogeneous, viscous, creamy shade
3 Clear, sour, light odor of added syrup Homogeneous, viscous, creamy color
5 Clear, dairy product, light odor of added Homogeneous, viscous, has a soft creamy hue

Syrup
7 Clear, sour with a flavor of plant filler Homogeneous, viscous, has a saffron hue
Dairy product, with a faint taste and smell . .

9 of added filler Homogeneous, viscous, with a dark orange hue
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Table 4 - Effect of rosehip syrup concentration on organoleptic characteristics of dairy product.

Concentration of Quality indicators

filler, % Taste and odor Consistency

Control Clear, dairy product Homogeneous, viscous
1 Clear, dairy product Homogeneous, viscous, orange tinge
3 Clear, sour, light odor of added syrup Homogeneous, viscous, bright creamy hue
5 Clear, sour, light odor of added syrup Homogeneous, viscous with a slight pink tint
7 Clear, sour with a flavor of plant filler Homogeneous, viscous, dark pink hue
9 Dairy product, with a faint taste and smell Homogeneous, viscous with a brownish-red tint

of added filler

Table 5 - Effect of grape skin extract (resveratrol) concentration on organoleptic parameters of dairy product.

Concentration of Quality indicators

filler, % Taste and odor Consistency

Control Clear, dairy product Homogeneous, viscous
0.25 Clear, dairy product Homogeneous, viscous, light caramel color
0.5 Clear, sour, light odor of added syrup Homogeneous, viscous, light brown hue
0.75 Clear, sour with a flavor of plant filler Homogxeneous, viscous, with a brown tint

1 Clear, sour, light berry smell Homogeneous, viscous with a golden brown hue

1.25 Sour, slightly tart, with a subtle berry flavor Homogeneous, viscous, with a richer brown hue

ration of the filler odor, and an increase in concentration over
6% resulted in a specific sugary flavor with a filler odor. For
a fermented dairy product with grape skin extract (resvera-
trol), adding a 1% of plant filler was the best solution. Figure
1 shows the effect of the concentration of plant fillers (syr-
ups) on the organoleptic characteristics of the dairy products.
Figure 2 shows the effect of the concentration of plant filler
(grape skins extract) on the organoleptic characteristics of the
dairy product.

Also as a result of the studies it was found that the con-
centration of the filler does not have a significant effect on the
consistency of the finished product. The samples were pas-
teurized and fermented under standard conditions.

Further two moments of introduction of plant fillers were
investigated: before pasteurization in the normalized milk;
after pasteurization before milk fermentation. Pasteurization
of goat milk was carried out at 85-87 °C with a holding time
of 15-20 seconds.

To determine the moment of addition of plant fillers (syr-

u Control
B With hawthorn syrup
With rowan syrup

® With rosehip syrup

1 3 5 7 9

Figure 1 - Effect of the concentration of plant fillers (syrups) on
the organoleptic characteristics of dairy product.

ups and extract powder), the samples were prepared in two
stages. At the first stage, the fillers were added to the normal-
ized mixture before pasteurization, and at the second stage,
after pasteurization, together with the starter. The control
sample was produced without fillers. The technological pro-
duction process was carried out in the traditional way. The dy-
namics of acid accumulation was studied, titratable and ac-
tive acidity were determined. Data on titratable acidity of the
control and experimental samples are presented in tables 6-9.

As can be seen from the data in tables 6-9, significant dif-
ferences in the dynamics of acidity titration between the ex-
perimental samples with plant fillers introduced before and af-
ter pasteurization compared with the control sample were not
observed. The dynamics of acidity accumulation in the con-
trol and experimental samples was similar. During 6 hours of
churning the titratable acidity reached 7843 °Th, active pH
was 4.57+0.05.

The number of starter microorganisms was determined ev-

ery hour during the process of fermentation. The researches
were carried out in comparison with the control. The control

4,98
4,96
4,94

4,92

&
o
&

~
o
=N

5 05 0,75 1 1,25

= Control

0,2

® Sour milk product with extract (resveratrol)

Figure 2 - The effect of the concentration of plant filler (grape
skin extract) on the organoleptic characteristics of dairy product.
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Table 6 - Dynamics of acidity accumulation with plant filler (hawthorn syrup) introduced before and after pasteurization.

Duration of the fermen-
tation process

Control, °Th

Experimental sample with plant
fillers added before pasteurization

Experimental sample with fillers
added after pasteurization and plant
fillers together with sturter culture,

°Th

Before fermentation 20+0,46 20+0,34 20+0,42
After 1 hour 23+0,43 21+0,14 24+0,18
After 2 hours 27+0,18 25+0,16 29+0,21
After 3 hours 414+0,27 39+0,23 434+0,52
After 4 hours 62+0,11 60+0,41 64+0,34
After 5 hours 73+0,17 71+0,32 74+0,45

In 6 hours 75+0,25 730,12 76+0,47

Table 7 - Dynamics of acid accumulation with plant filler (rowan syrup) introduced before and after pasteurization.

Duration of the fermen-

Experimental sample with plant

Experimental sample with fillers
added after pasteurization and plant

tation process Control, *Th fillers added beic;g pasteurization, fillers together with sturter culture,
°Th

Before fermentation 20+0,46 20+0,24 20+0,32
After 1 hour 23+0,43 22+0,11 26+0,18
After 2 hours 27+0,18 26+0,18 31+0,27
After 3 hours 41+0,27 40+0,31 44+0,21
After 4 hours 62+0,11 61=+0,56 65+0,32
After 5 hours 73+0,17 72+0,62 78+0,47
In 6 hours 75+0,25 74+0,36 80+0,53

Table 8-Dynamics of acid accumulation with pla

nt filler (rosehip syrup) introduced before and after pasteurization.

Duration of the fermen-
tation process

Control, °Th

Experimental sample with plant
fillers added before pasteurization,

Experimental sample with fillers
added after pasteurization and plant
fillers together with sturter culture,

°Th °Th

Before fermentation 20+0,46 20+0,18 20+0,24
After 1 hour 23+0,43 21+0,28 2540,12
After 2 hours 27+0,18 26+0,23 32+0,27
After 3 hours 41+0,27 38+0,26 43+0,17
After 4 hours 62+0,11 60+0,38 66+0.4
After 5 hours 73+0,17 71+0,46 76+0,38

In 6 hours 75+0,25 73+0,57 81+0,52

Table 9 - Dynamics of acid accumulation with a plant filler (grape skin extract) introduced before and after pasteurization.

. . Experimental sample with fillers
. Experimental sample with plant S
Duration of the fermen- o L added after pasteurization and plant
. Control, °Th fillers added before pasteurization, .
tation process °Th fillers together with sturter culture,
°Th
Before fermentation 20+0,46 20+0,23 20+0,12
After 1 hour 23+0,43 21+0,14 24+0,11
After 2 hours 27+0,18 25+0,32 30+0,24
After 3 hours 41+0,27 38+0,28 42+0,35
After 4 hours 62+0,11 60+0,23 64+0,54
After 5 hours 73+0,17 710,45 75+0,61
In 6 hours 75+0,25 73+0,56 78+0,57
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Table 10 - Changes in the number of lactic acid microorganisms during fermentation.

Duration of Control Experimental sam- | Experimental sam- Experimental Experimental sam-
fermentation sample ple with hawthorn | ple with rowanberry | sample with rosehip | ple with grape peel

P syrup syrup syrup extract

0 110* 110* 1<10* 1<10* 110*

1 110° 110° 1210 5¢10° 5+10*

2 110° 110° 54107 1107 1107

3 110° 1107 54108 1+10° 110°

4 1107 1107 5-108 5107 5107

5 1108 1108 5¢10° 5107 5108

6 110° 110° 5¢10° 5¢10° 5°10°

sample was yogurt without the addition of a plant filler. The
process of fermentation was carried out for 6 hours. Picture
1 shows colony counts on Petri dishes. The results are pre-
sented in Table 10.

Picture 1 - Counting colonies on Petri dishes.

DISCUSSION

The development of a combined dairy-vegetable yogurt
is a promising direction and is of practical importance for the
dairy industry. The results of the study show that the use of
vegetable fillers has a positive effect on titratable acidity and
on the organoleptic characteristics of finished products. The
resulting fermented milk products will be used to expand the
range of domestically produced fermented milk products en-
riched with biologically active substances of fillers.

Experimental studies have shown that the components in-
troduced with vegetable fillers have practically no effect on
the fermentation process. Since an increase in the dose of
vegetable filler above 5% led to a slight deterioration in the
smell of fermented milk products, and an increase in the con-
centration of fillers above 6% led to the appearance of a spe-
cific aftertaste with the smell of the filler, a dose of fillers of
5% was chosen.

CONCLUSIONS

The dynamics of acid accumulation and cell growth rate
of lactic acid microorganisms in the control and experimen-
tal samples with plant fillers were similar, in 6 hours of fer-
mentation the titratable acidity reached 78 = 3 °Th, the num-

ber of microbial cells of starter by the end of fermentation
reached 1-10° cells/g. It was found that syrups and grape skin
extract rich in resveratrol slightly accelerate the fermentation
process. It is known that thermophilic streptococcus requires
essential amino acids during the whole period of develop-
ment. Apparently, due to the biologically active substances -
iron, potassium, magnesium, vitamins A, E, C, B, B,, PP and
K, flavonoids introduced together with plant fillers, thermo-
philic streptococcus more actively synthesizes exopolysac-
charides that have the ability to form viscous clots resistant
to syneresis [11].
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AHHOTAIIUA

OHepkocinTe TCHrepiMIi JKoHe Maiaalbl TaFaMIsl OHAIPY aJgaM3ar alfblHAa TYPFaH MaHBI3ABI Moceenep i 0ipi 60-
JIBIT CaHANA bl bysr MocerneHi menry yiiH I9CTYpIi CYTKBIIIKBUIIB MEKPOOPTaHIM3MIEPMEH KaTap crenn(UKaIbIK OH acepi
JIONIENICHTeH MTPOOMOTHKAIIBIK OaKTepHsUIapbIH IITaMIAPEIH JKOHE CeICKTUBTUIITIH apTTHIPAThIH MPEOMOTHKAIIBIK 3aTTapabl
KaMTHUTBIH (DYHKIIMOHAJIBI CYT HETI3iHIeT1 CHHOMOTHKAIIBIK OHIMICPI ’Kacay callaChIHIAFbI 3ePTTEyIIep ©3€KTi OOIBI TaOkI-
nanel. [Taiaamsr MEKpOQIOPaHEIH apTHIKIIBUIBIFEL aC KOPBITY KOJIAAPHI )KOHE OHBIH OMOJIOTHSIIBIK OSJICEHTLTITi OOTIBIT ecerl-
TeNedi. AIIBIFaH CYT OHIMIEPIHIC alIbITKBI PETiHIe KOMTaHBIIATHIH CYTKBIIIKBUIIBI OaKTepHsIIapMeH KaTtap CYyT OHIMIepiHe
OH ocep eTeTiH reTepo(epMEHTATHBTI JIAKTOOAKTEepHUSIIapAbIH OackIM Kemmriyiri 6ap. byn makanana Lactobacillus bulgaricus,
Streptococcus thermophilus xone Lactobacillus fermentum cusiKTsl paKyIBTaTHBTI )KOHE MIHACTTI TeTepoepMEeHTATHBTI TYp-
JepAi mai1amaHbUTybl CHIIATTAIFaH. BYJT TypIiepiH JKausl CHITaTTaMazapsl CYT OHIMIEPiHiH CHITaTTaMallapbliHa dcep eTeTiH
KaXeTTi (MPOOHOTHKAIBIK, OSICEHILTIK )KOHE JOMHIH KaJBINTacyhl) KACHETTepiMEH Oipre aHBIKTaIFaH. OCIMIIIK TOITHIPFBIIITA-
pBIMEH OafBITBITFAH MPOOHMOTHKAIBIK AlTBITKEI HET131HIET HOTYPT YITiIepi 3epTTeNni. OHIIpiCTiH TEXHOJOTHIIBIK IIPOIeCi
JOCTYPIi TypAe KYprizunmi. KelIKbUasIy jKuHATY THHAMHKACKH 3epTTEN/Ii, TUTPICHETIH KoHE OEJICCH I KBIITKBIIIBIK 3ePT-
Teni. 3epTTey HOTIKECIH/IE alIBITEUIFAH CYT OHIMACPIH 6CIMIIK TONTHIPFRIITAPEIMEH OipiKTipy alIbITy MPOIIECIH a3/ar Te3-
JIETETIHI aHBIKTAJIIBL.

TyitiHai ce3aep: emKiCyTi; OPraHOJENTHKAIBIK KOPCETKIIITED; AOMHIH KaIBIITACYBI; CYTKBIIIKBUIILI OAKTEPHSIIAPHI; MTPO-
OMOTHUKTED; OCIMIIK TONTBIPFBIIITAP; CYT OHIMIEPI.

BUOTEXHOJIOTHUYECKHUE NOAXOAbI K CO3JAHUIO HOBBIX KUCJIOMOJIOYHBIX
INPOAYKTOB
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AHHOTAIIUA

[IpoMBIIITIEHHOE TPOU3BO/ICTBO COATAHCHPOBAHHBIX U 37I0POBBIX MPOAYKTOB IMTAHUS BCETIA OBLIO OJHON U3 CaMBIX BaXK-
HBIX MPOOJIEM, CTOSIIKMX MEPe]] YeT0BeUeCTBOM. JIJIsl pEIeH s STOM 3a1a4M aKTYaIbHBIMH SIBJIIOTCS UCCIIEOBAHUS B 00IACTH
co3anust (P)yHKIMOHATbHBIX CHHOMOTHYECKUX MPOYKTOB Ha MOJIOYHOM OCHOBE, B COCTaB KOTOPBIX, HAPSLY C TPAAUIMOHHBIMU
MOJIOYHOKHCIIBIMUA MUKPOOPIaHU3MaMH, BXOJST IITAMMBI IPOOHOTHYECKUX OAKTEPHIA C JTOKA3aHHBIMHU CIIEHU(PHUECKIMH I10-
3UTUBHBIMU d(deKTaMyu Ha MAKPOOPraHU3M, M MPeOHOTHYECKUE CyOCTaHIINH, TTOBBIIIAIOIINE CEIEKTHBHbIE IPEUMYIIECTBA
«IOJIE3HOM» MUKPOQIIOPHI MUIIEBAPUTEIHHOTO TPAKTA U €€ OUOJIOTHYECKYI0 aKTHBHOCTh. Hapsity ¢ MOJIOYHOKHMCIIBIMU OaK-
TEPUSIMHU, HCIIOJIb3YEMBIMU B KAY€CTBE 3aKBACOK B KUCJIOMOJIOYHBIX MTPOAYKTAX, CYIIECTBYET MOMY/ISLIUS PEUMYIIECTBEHHO
AJIBEHTHBHBIX reTepOoPEePMEHTATHBHBIX JAKTOOAIMILI, KOTOPBIE MOT'YT OKa3bIBAThH MOJIOKUTEIHHOE BIUSHHE HA MOJIOYHBIE
HPOAYKTHI. B 3TOl cTarhe OMucano UCrob30BaHue (PaKyIbTaTUBHO M OOJUraTHO rerepodepMEHTATUBHBIX BUIOB, TAKUX KaK
Lactobacillus bulgaricus, Streptococcus thermophilus u Lactobacillus fermentum 14. O0uiye XapaKTepUCTHUKU dTUX BUIO0B
OIMCAHbI BMECTE C XKeJIaTeIbHBIMU (POOHMOTHYECKON aKTHBHOCTHIO U 00pa30BaHMEM BKYyCa) CBOMCTBAMH, BIUSIOIIUMH Ha
XapaKTEPUCTUKH MOJIOUHBIX MPOAYKTOB. MccienoBansl 00pasiibl HOrypTa Ha OCHOBE MPOOMOTUYECKOM 3aKBACKH, 00OTAIIEH-
HBIE PACTUTEIBHBIME HAOJHUTEIISIMA. TEXHOIOTHYECKUI MTPOLECC POU3BOCTBA OCYIIECTRIISUTN TPAJAUIIMOHHBIM CIIOCOOOM.
VccnenoBanu THHAMUKY KACIOTOHAKOIUICHHS, OTIPEACISUIA TUTPYEMYHO U aKTHBHYIO KUCIOTHOCTB. B pesynbrare uccieno-
BAHUS BBISIBJIEHO, YTO KOMOMHUPOBAHKE KMCIIOMOJIOUHBIX MPOIYKTOB PACTUTEILHBIMU HAIOJHUTEISAMU HE3HAYUTEIBHO YCKO-
PAIOT TIpoliece (PepMEHTALUE KUCTIOMOIOYHBIX MPOILYKTOB.

KiroueBrie ciioBa: ko3be MOJIOKO; OPraHOJCITUYCCKUEC MOKa3aTCIIN; (1)OpMI/Ip0BaHI/Ie BKYCa; MOJIOYHOKHUCJIBIC 6aKTepI/II/I;
Hp06I/IOTI/IKI/I; PACTUTCIIBHBIC HAITOJIHUTEIIN; KUCJIIOMOJIOYHBIC ITPOAYKTHI.
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