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ABSTRACT

The article presents the results of research on the development of a fermented dairy product with a plant-based additive,
using goat’s milk. The study was conducted at the Department of Food Biotechnology of Almaty Technological University,
as well as in the Laboratory of Biotechnology of Specialised Products and Bioactive Supplements at the Kazakh Academy of
Nutrition.

For the preparation of the fermented dairy products, a starter culture comprising pure strains of Lactobacillus bulgaricus
Bo6, Streptococcus thermophilus TA 45, and Lactobacillus acidophilus in a ratio of 1:5:1 was used. The starter was added while
the mixture was being stirred, with continuous mixing for 15 minutes. The milk was fermented until a milk-protein curd was
formed, with an acidity of (78 = 3) °T and pH = 4.70 + 0.02, over a period of 5 to 6 hours. The resulting curd was then cooled
to 20-25 °C over 30 minutes and subsequently stirred for 3—5 minutes.

The starter culture used contains probiotics, which help extend the shelf life of the product and inhibit the growth of yeasts
and moulds. Lactobacillus bulgaricus synthesises a specific enzyme, peptidoglycan hydrolase, responsible for hydrolysing
peptidoglycan. Streptococcus thermophilus contributes to a high viscosity, promoting the formation of a firm curd and desirable
consistency. Lactobacillus acidophilus helps restore healthy intestinal microflora by suppressing the growth of harmful bacteria
through the production of antimicrobial compounds.

When pumpkin juice with pulp was added to the milk mixture, fermentation led to more than a tenfold increase in lactic
acid bacteria. This represents a significant advantage, as lactic acid bacteria in combined fermented dairy products improve
digestion by breaking down lactose and proteins, suppress pathogenic microflora, strengthen immunity, and enhance calcium
absorption. The protein content of the fermented products increased by over 3% compared with the control sample, due to the
formation of a denser protein gel structure resulting from interactions between milk proteins, pumpkin pectins, and minerals.
This enrichment enhances the nutritional value of the product.

Key words: global food issues, goat milk, fermented milk product, starter culture, probiotics, plant additives, pumpkin

juice with pulp, functional products.

INTRODUCTION

In an increasingly globalised and interconnected world,
the eradication of hunger is a prerequisite for international
peace and security. The challenge of providing sustainable
food for an expected population of 9 billion people by 2050
can be met, among other things, by attempting to preserve
and utilise greater diversity in food production and agricul-
tural systems, both in terms of crops and varieties within each
crop [1, 2]. Currently, the world’s population obtains most of
its calories from a small number of crops, with only about 30
species accounting for 95% of the world’s food energy [3].

The nutrition structure of the population of Kazakhstan
has changed significantly in recent years: the consumption of
animal products, which are the main source of fat and protein,
has significantly decreased. There is a global trend associated
with the creation of products that improve health and prevent
various diseases (anemia, diabetes mellitus, coronary heart
disease, etc.). Irrational nutrition leads to an increase in the
incidence of dysbiosis, diabetes, gastroenterological diseases
in different age groups of the population [4, p. 67], which sug-
gests the need to develop products that positively affect the
restoration of human intestinal microflora [5, p. 10732; 6].

There is a worldwide demand for goat milk products.
Goat breeding is a traditionally and historically rooted area
of animal husbandry in Kazakhstan. Goats are able to more
effectively use such low-productive lands as deserts and

semi-deserts, small-contour unproductive areas in forest and
forest-steppe zones, as well as various ravines, foothill and
mountain pastures. Goat milk is more similar in structure to
human breast milk, so there is a tendency in the world to use
goat milk instead of cow’s milk for the production of prod-
ucts not only baby food, but also mass consumption [7-9].

Goat milk contains more conjugated linoleic acids, which
play an important role in stimulating immunity. The average
size of fat balls of cow’s milk is 21.2-31.2 microns, goat -
only 2 microns. The ratio of B-casein/ a s1-casein (70 %/30%)
in goat milk proteins is similar to human breast milk, which
leads to greater digestibility compared to cow’s milk due to
the higher sensitivity of f-casein to protease enzymes. Due
to the presence of P -casein in the main fraction of milk, goat
milk forms a soft clot that is easily digested in the human
stomach. [10, p. 14-16; 11, p. 1219, p. 1229].

For the production of fermented milk products, it is advis-
able to use special types of lactic acid bacteria, including Lac-
tobacillus bulgaricus and Streptococcus thermophilus. These
bacteria mutually stimulate each other and compensate for
each other’s metabolism. The combination of these microor-
ganisms ensures a product with a fermented milk aroma and
a delicate, pleasant taste [12].

Streptococcus thermophilus is a soft-fermenting thermo-
philic culture with a high degree of viscosity, which promotes
the formation of a good curd. Streptococcus thermophilus pro-
motes digestion, alleviates symptoms of lactose intolerance
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and maintains intestinal microflora balance, producing lactic
acid and exopolysaccharides, which promote milk fermen-
tation and the formation of the desired product texture. Vis-
cous strains of thermophilic streptococcus produce exopoly-
saccharides, which impart viscosity and an ideal consistency
for yoghurts.

Lactobacillus bulgaricus is beneficial to health due to its
effect on the digestive and immune systems. It inhibits the
growth of pathogenic microorganisms, improves digestion
and nutrient absorption, and maintains normal pH levels in the
intestines and female reproductive organs. Consuming foods
containing Bulgarian bacillus can lower cholesterol levels and
strengthen the immune system.

The Bulgarian bacillus actively synthesizes extracellular
polysaccharides, which are part of casein micelles and con-
tribute to their stability, helping to keep them dispersed in
milk, improving consistency and preventing syneresis.

Lactobacillus acidophilus has a beneficial effect on intes-
tinal health, strengthens the immune system, improves diges-
tion and lactose absorption.

Milk, as a raw material for fermented milk products, is
the most important source of natural biologically active in-
gredients. Farm animal milk contains proteins, fats, carbohy-
drates, which determine the nutritional value of milk. Biolog-
ical value is determined by the level of vitamins, macro- and
microelements, polyunsaturated fatty acids (PUFA), immune
factors. Most of the published works are related to the search
for bioactive peptides in cow’s milk samples, some of them
are devoted to studies of sheep or goat’s milk [13, p. 137].

The choice of plant filler for the fermented milk product
was determined on the basis of quality indicators in accor-
dance with the vitamin and mineral composition, allowing
to obtain a final product with high nutritional and biological
value, enriched with biologically active substances, dietary
fibre and pectin substances, affordable and inexpensive [14].

There was first developed the concept of functional foods
in 1980, which initiated and approved the development of
products that were used to improve the health of older adults
in Japan [15, p. 13]. Functional foods included beneficial food
components (dietary fiber, carotenoids, phenolic acids, fatty
acids, plant sterols, flavonoids, polyols, soy protein, pre- and
probiotics, phytoestrogens, vitamins, and minerals) [16, p.
62].

Combination products can be used to treat and prevent a
number of diseases, since they can be an additional agent to
drug therapy. Thus, biologically active components contained
in products of plant origin are represented by a different class
of compounds: vitamins, macro- and microelements, dietary
fibers, which have a beneficial effect on the state of health and
quality of life [17, p. 51-56]. Of particular interest are biofla-
vonoids, the sources of which are fruits, berries, vegetables,
among which lemons, fresh cranberries, chokeberries, haw-
thorn, redcurrants, blackcurrants, raspberries, rose hips should
be distinguished; dried oregano, grapeftuit, oranges, artichoke
[18, p. 135]. Bioflavonoids have antiallergic, antioxidant, an-
tibacterial and anti-inflammatory effects [19, p. 130].

Many fruits and berries are rich in antioxidants, partici-
pate in neutralizing free radicals, prevent cell damage, weaken
the course of severe non-communicable diseases, and prop-
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erly maintain health [20, p. 129-131]. The main requirements
for plant-based fillers are safety, minimal side effects, effec-
tiveness, high bioavailability, and lower cost compared to syn-
thetic drugs. One such crop is pumpkin, whose pulp is rich in
valuable nutrients that are beneficial to health and have anti-
oxidant properties.

Pumpkin (Cucurbita spp.) is one of the most underrated
and underutilised food and medicinal plants. Their produc-
tion is hampered by a lack of genetically improved seeds. It
is an extraordinary vegetable that can be used as a medicine
as well as a nutritious, multifunctional food product. The skin
and flesh of pumpkins contain essential minerals and phyto-
chemicals (B-carotene, total flavonoids and total phenols) that
can help fight ageing and strengthen the immune system [21-
24]. In particular, pumpkin seeds are rich in zinc, and in the
context of the COVID-19 pandemic, scientists are fully aware
of the oxidative and mediating effects of zinc, which stimu-
lates enzymes in the body. Inexpensive powders made from
pumpkin components can be used in the food and pharmaceu-
tical industries as a source of functional ingredients and nu-
traceuticals [25].

Pumpkin consumption can be used to increase vitamin A
intake, strengthen the diet and diversify complementary foods
(CF) by including animal products [26]. As shown by recent
studies on the use of fibre to modify glycaemic response and,
consequently, treat diabetes, these phytochemicals have a di-
rect impact on the nutritional value of food, which has been
confirmed by the use of pumpkin derivatives to treat diabe-
tes in Asia.

Vegetable juices are a structured fluid that set the body’s
cells up for a harmonious existence. As is known from the lit-
erature, pumpkin is 90% structured water. Pumpkin juice also
contains a lot of carotene and vitamins A, K, B and E, there is
ascorbic acid. Zinc salts, mineral salts, as well as proteins and
fats are present. A particularly unique component of pumpkin
juice is vitamin K, which is not found in almost any other veg-
etables. It also normalizes blood clotting [27-29].

However, the most valuable thing in pumpkin juice is
pectin, which helps to reduce blood cholesterol, improve pe-
ripheral blood circulation and normalize intestinal motility. It
cleans living organisms of many harmful substances, includ-
ing radioactive elements, toxins and pesticides. Pumpkin juice
can promote the growth and development of beneficial micro-
organisms in infant formula because it contains prebiotics (fi-
ber), vitamins, and antioxidants [30-33].

The aim of the study is to develop biotechnological ap-
proaches to the creation of combined dairy products based
on goat’s milk.

MATERIALS AND METHODS

For the study goat milk was used for the study from the Al-
maty region, that was pasteurized at (85-87) °C without hold-
ing time.

A combination of Lactobacillus acidophilus, Streptococ-
cus salivarius subspecies termophilius T45 (Danisco, Ger-
many) and Lactobacillus delbruki subspecies bulgaricus B6
(University of Food Technologies, Plovdiv, Bulgaria) strains
was used as starter culture.

Pumpkin varieties adapted to the local climate are success-
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fully grown in the Almaty region. These include the butter-
nut squash varieties with their rich, sweet flesh, which were
used in this study.

When creating multicomponent dairy products, the mi-
crobiological contamination of plant materials should be
taken into account. Based on this, the purpose of the studies
at the next stage was to study the safety of a fermented milk
drink with and without the introduction of a vegetable com-
ponent. Samples were analyzed for microbiological param-
eters: NMAaFAM (number of mesophilic aerobic and fac-
ultative anaerobic microorganisms), BECG (bacteria of the
Escherichia coli group).

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 count of lactic acid bacteria in
dairy product samples was determined according to GOST
10444.15-94. The limiting dilution method was used, fol-
lowed by calculation of the most probable count of lactic acid
microorganisms. The identification of the isolated bacteria as
belonging to the genus Lactobacillus bulgaricus was deter-
mined according to GOST 10444.11-89 «Food Products. «
The culture from each dilution was inoculated with at least
two 0.1 cm® volumes onto the agar surface and incubated for
2-3 days at 37°C under anaerobic conditions using anaero-
bic cylinders and gas generator units (Merck KGaA, Ger-
many). Streptococcus thermophilus was identified by cultur-
ing on selective M17 media supplemented with lactose (for
improved growth). The cultures were incubated at 37-45°C for
24-48 hours under anaerobic conditions. Under a microscope,
S. thermophilus appears as gram-positive spherical cells ar-
ranged in chains or pairs.

The determination of the dry matter content in milk and
SOMO was carried out in accordance with GOST 3626. The
principle of the method for determining the dry matter con-
tent in milk is based on drying a sample of the product under
investigation at a constant temperature. Required materials
and equipment: a glass beaker containing 20-30 g of thor-
oughly washed and calcined sand, a drying oven, a desicca-
tor, and a water bath. Samples are weighed after drying until
the difference between two consecutive weighings is equal to
or less than 0.001 g.

The fat content of the samples was determined according
to GOST 5867-90 using a centrifuge operating at 1000 rpm
and butyrometers for samples with a measurement range of
0-6% and a scale division of 0.1%. Materials and reagents
required to perform the work: 10 ml of sulfuric acid, 1 ml of
isoamyl alcohol. The butyrometer reading corresponds to the
grams of fat per 100 ml of sample. Ten small scale divisions
correspond to 1 g of fat.

The protein content was determined in accordance with
GOST 23327-98 “Milk and dairy products. Methods for pro-
tein determination” using the Kjeldahl method. This method
is based on the conversion of amino acid nitrogen into am-
monia through mineralization, followed by its quantitative
determination and subsequent conversion to protein content.
Main materials and equipment: automatic coulometric titra-
tor (or distillation apparatus), magnetic stirrer, mercury ther-
mometer, sulphuric acid, sodium hydroxide, catalyst (copper
sulphate/potassium sulphate).

The lactose content was determined according to the stan-
dard method adopted for milk and dairy products in accor-
dance with GOST 3628-78. The following equipment is
required for the analysis: a balance, a centrifuge, a photo-
colorimeter (or burettes), a water bath, flasks, pipettes, and
the following reagents: Fehling’s solution, zinc acetate, fer-
ric chloride, iodine, sodium thiosulphate, acetic acid, and so-
dium hydroxide. The method is based on the oxidation of
reducing sugars (lactose and glucose), which contain an alde-
hyde group, by iodine in an alkaline medium. The mass frac-
tion of sugars was determined from the difference between the
amount of iodine initially added and the amount of iodine re-
maining after the reaction, which was quantified by titration
with sodium thiosulfate.

The titratable acidity of fermented milk beverages was de-
termined according to the standard method adopted for milk
and liquid dairy products in accordance with GOST 3624-92.

Main materials and equipment: laboratory balances; bu-
rettes with a capacity of 25 or 50 cm?; pipettes with a capac-
ity of 10, 20 or 25 cm?; conical flasks (Erlenmeyer flasks) with
a capacity of 100 or 250 cm?; measuring cylinders with a ca-
pacity of 25, 50 or 100 cm?; sodium hydroxide (NaOH) or po-
tassium hydroxide (KOH) 0.1 N; 1% phenolphthalein alcohol
solution (indicator); distilled water; cobalt sulphate, potassium
dichromate (for preparing the colour standard).

Active acidity was determined by the electrometric
method using a pH meter in accordance with GOST 26781—
85. The measurement method is based on determining the
hydrogen ion activity in milk using a potentiometric method.
Equipment, glassware, consumables and measuring instru-
ments: a potentiometric analyser (pH meter) for monitoring
the pH of milk and dairy products in accordance with GOST
19881-74; Class 4 laboratory balances; laboratory thermome-
ter; thermostat or water bath for maintaining the sample tem-
perature; magnetic stirrer (recommended for rapid mixing of
the sample); 50-100 cm? beakers; pipettes: 10-20 cm? ca-
pacity.

The energy value of the samples was determined in ac-
cordance with GOST 31981-2013 (Yoghurts. General tech-
nical specifications).

Phosphatase in milk was determined using a method based
on the hydrolysis of phenolphthalein sodium phosphate by
phosphatase, in accordance with GOST 3623-73. The method
is based on the ability of the enzyme phosphatase to hydro-
lyse the disodium salt of phenylphosphoric acid, resulting in
the formation of phenol. The amount of phenol formed is di-
rectly proportional to the activity of the phosphatase. Mea-
surements were carried out in triplicate.

RESULTS

The composition of fermented milk products includes
whole pasteurized milk, plant filler (pumpkin juice with pulp)
in the amount of 5%, starter culture composition of lactic acid
bacteria, Lactobacillus bulgaricus, Streptococcus thermophi-
lus and Lactobacillus acidophilus in a ratio of 1:5:1.

The production of fermented milk products from goat milk
was carried out in accordance with the technological scheme
presented in Figure 1.

The technological scheme for producing pumpkin juice
with pulp is presented in accordance with Figure 1.
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Figure 1 — Pumpkin juice production flow chart

Storage. Pumpkin is stored in accordance with the require-
ments established by the standard.

Inspection. Pumpkin is inspected and peduncles are re-
moved.

Sorting and calibration. Then the fruits and berries are
sorted by quality, while selecting all substandard (rotten,
pest-affected, unripe and overripe fruits) and related impuri-
ties. Then calibration is performed.

Washing. After calibration pumpkin is loaded into bath
where it is locked at continuous bubbling of compressed air.
After the lock, the pumpkin is thoroughly washed with clean
running water until the impurities are completely removed.

Preprocessing. After washing, the pumpkin is peeled.
Pumpkin is cut, cleaned from seeds and fibrous part, and then
milled.

Mashing pumpkin to produce puree. The produced mass
is strained through special sieves 1.5-2 mm or filters to sepa-
rate coarse particles and produce a homogeneous pulp puree.
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Dilution with sugar syrup. To obtain pumpkin juice with
pulp, the resulting puree is diluted with sugar syrup.

Addition of produced puree to milk mixture for produc-
tion of combined fermented milk product. Pumpkin juice in
an amount of 7% is added to the milk mixture at a tempera-
ture of (39 £ 2) 0S, mixed and then, in accordance with the
stages of the developed technological process, a fermented
milk drink is obtained from goat milk with a phyto-filler.

The next stage of work was the production of a fermented
milk product based on goat milk. Preparation of fermented
milk product with phyto-fillers complies with the flow chart

Figure 2 — Fermented milk production flow chart

below (Figure 2).

Acceptance and quality assessment of raw materials. Goat
milk is accepted according to the quantity and quality estab-
lished by the standard. Upon arrival at the enterprise, milk
must have a temperature of at least 10 °C.

Cooling and short-term storage. Milk is cooled and stored
at a temperature of (6£2) °C.

Pasteurisation. Milk was pasteurised at a temperature of
85-87 °C without holding time.

Cooling to fermentation temperature. The milk mixture
was then cooled to fermentation temperature (39+2) °C.

Addition of bacterial starter culture. The culture was
added to the milk mixture and the milk was stirred with the
starter culture.

Preparation of plant additive. Plant raw materials were pre-
pared using established technology.
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Preparation of a beverage with a plant supplement (pumpkin
Juice with pulp). After pasteurisation, the prepared supplement
was added to the milk mixture at a temperature of (39+2) °C in
an amount of 7% and stirred.

Fermentation. The milk was fermented in tanks for fermented
milk drinks with a cooled jacket, equipped with special stirrers to
ensure uniform and thorough mixing of the milk with the starter
culture. To avoid foaming, which affects the separation of whey,
the mixture for fermentation is fed through the lower nozzle.

The milk was fermented with lactic acid starter culture
consisting of pure cultures of Lactobacillus bulgaricus B6 and
Streptococcus thermophilus TA 45 and Lactobacillus acidoph-
ilus in a ratio of 1:5:1. The starter culture was added with the
mixer running, and stirring was carried out for 15 minutes.

The milk was fermented until a milk-protein clot was
formed with an acidity of (78+3)°T, pH=(4.70+0.02) and the
fermentation lasted from 5 to 6 hours.

Mixing. After fermentation, the curd was cooled to a tem-
perature of 20-25 °C for 30 minutes, then stirred for 3-5 min-
utes.

Bottling and packaging. Fermented milk drinks were packaged
in plastic bottles with a capacity of 200-250 cm?®.

Cooling. The packaged product was sent to a cold room for
cooling and maturation to a temperature of 2-4 °C. After that, the
technological process was considered complete, and the drink was
ready for sale.

The microbiological indicators of goat milk-based fer-
mented milk drinks are presented in Tables 1-2. Sample
names: beverage No. 1 — fermented milk beverage based on
goat milk; beverage No. 2 — fermented milk beverage based
on goat milk with pumpkin juice.

Cultures were grown in sterile goat’s milk. Cell titers were

Table 1 — Growth of probiotic strains

Culture Cell count in CFU/cm? (g)
Lactobacillus bulgaricus B6 >1x107
Streptococcus thermophilus >1x10°

Lactobacillus acidophilus >1x10°

determined; the data are presented in Table 1.

The data presented in Table 1 show the number of micro-
organisms grown at an inoculum dose of 5%.

The influence of pumpkin juice with pulp concentration on
the organoleptic properties of fermented dairy beverage sam-
ples was evaluated. In the experimental samples, the plant-
based additive was added in amounts ranging from 3% to 9%,
with increments of 2%. The experimental data on the effect of
the plant additive on the organoleptic properties of the sam-
ples are presented in Figure 3.

According to the data presented in Figure 3, varying the
addition of pumpkin juice with pulp from 1% to 9%, in incre-
ments of 2%, led to an optimal result in terms of organoleptic
properties at a 7% addition. Increasing the dose to 9% resulted
in excessive sweetness and an undesirable aftertaste. The 7%
dose of the plant-based additive was found to be optimal, as
it provided a subtle aroma of the additive along with a pleas-
ant fermented dairy flavour with a mild hint of the plant in-
gredient. It was determined that the dose of the added plant-
based additive did not significantly affect the overall taste of
the fermented dairy product samples.

In the next stage, microbiological analyses of the fer-
mented dairy beverages were conducted, as presented in Ta-
ble 2. The fermented dairy beverages (drinks) were desig-
nated as follows: Drink No. 1 — control sample; Drink No. 2
— fermented dairy beverage (drink) with a 7% addition of the
plant-based additive (pumpkin juice).

As can be seen from the data in Table 2, neither Esche-
richia coli nor mould was detected in the fermented goat’s
milk drinks. The data in the table show that the number of
lactic acid bacteria increased more than tenfold during fer-
mentation.

Based on the results of the studies, it can be concluded
that adding pumpkin juice with pulp to milk in an amount of
up to 7% does not worsen the bacterial contamination of the
finished product.

The further goal of our research was to study the physico-
chemical indicators of fermented milk drinks based on goat
milk.

The physicochemical characteristics of goat milk-based
fermented milk drinks are presented in Table 3.

Figure 3 — Organoleptic characteristics of fermented dairy beverage samples
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Table 2 — Microbiological indicators of fermented milk drinks from goat’s milk

Name of indicators, units of measurement Standard for ND Drink No. 1 Drink No. 2
Lactic acid microorganisms, not less than 1*107 3,0%107 3,5%108
Bacteria of ECG (coliforms) in 0.1 g not permitted not detected not detected
Mould, CFU/cm3 (g), not more than 50 not detected not detected

Table 3 — Physicochemical indicators of goat milk-based fermented milk drinks

Ne Indicators, g/100g Drink No. 1 Drink No. 2
1 Mass fraction of dry matter 13,08+0,25" 13,54+0,24""
2 Mass fraction of fat 4,27+0,03" 4,28+0,02"
3 Mass fraction of protein 4,20+0,05™ 4,35+0,05™
4 Carbohydrates 3,81+0,02" 4,32+0,03"
5 Titratable acidity, °T 77+2°T 80+2 °T
6 Active acidity, pH 4,58+0,05 4,57+0,05
7 Energy value of 100 g of milk, kcal 69,73+0,47" 72,13+0,51"
8 Energy value of 100 g of milk, kJ 291,94 297,8
9 Phosphatase Not detected
The results are based on the calculation of the average standard error "p<0,01, *p<0,05

The analysis results shown in Table 3 indicate that the pro-
tein content in the fermented milk products increased by more
than 3% compared with the control sample. The carbohydrate
content has increased by approximately 13%, including glu-
cose, fructose and sucrose, which are abundant in pumpkin
juice. It should be noted that there are no significant differ-
ences between the samples of fermented milk products: the
protein, fat and dry matter content in fermented milk prod-
ucts remains within the limits specified in the regulatory doc-
umentation.

The absence of phosphatase indicates that the pasteurisa-
tion process for producing fermented milk products has been
carried out correctly.

CONCLUSIONS

Fermented milk products, particularly yoghurt, remain a
key substrate for probiotic bacteria: as the range of new fer-
mented milk products and drinks with improved organolep-
tic properties expands, their popularity among consumers is
growing.

As aresult of the experiment, a fermented milk drink was
prepared from goat’s milk with the addition of a plant-based
ingredient (pumpkin juice with pulp).

A comparison with the literature shows that our organo-
leptic assessment results not only align with current under-
standing of promising functional drinks, but also expand ex-
isting knowledge by incorporating a specific plant component
— pumpkin juice with pulp — into the context of fermented
milk products. Similar approaches to the development of fer-
mented fruit juice-based beverages have been employed by
various authors. For example, Dikmetas et al. [36] demon-
strated the possibility of fermenting apple, orange, kiwi and
dragon fruit juices using water kefir grains, which led to sig-
nificant changes in the microbiological composition and phe-
nolic profile without the formation of undesirable by-products.
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Research by other authors into the formulation of blends
of various fruit and vegetable juices with dairy ingredients
shows that combined plant-based drinks are capable of main-
taining high viability of probiotic cultures and delivering the
desired organoleptic characteristics, which is consistent with
our findings regarding the optimal addition of 7% pumpkin
purée [37]. This study, as well as research by other authors,
confirms that fruit and vegetable drinks can serve as a suit-
able medium for fermentation and for improving organolep-
tic and physicochemical properties. This also highlights the
importance of selecting the optimal content of added ingredi-
ents to achieve a balanced taste and aroma without excessive
sweetness or off-flavours.

Thus, it can be concluded that the addition of pumpkin
juice to goat’s milk significantly enhances the nutritional
value of the fermented milk drinks produced from it.
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APAJIAC CYT CYCBIH KACAY/JbIH BUOTEXHOJIOTI'UAJIBIK TOCIJIIEPI

Kasu A.T., 3ocumoB B.M., ’Kaunooaar ¥.b., Haguposa C.A.*

Anmamul mexnonozusnvix ynusepcumemi, 050012, Anmamer k., Tone ou kour. 100, Armamol, Kazakcman
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AHHOTALIUS

Makaa/a emKi cyTi HeTi3iH/e eCiMIIK KOCHIMIIACH! Oap KBIIIKBUI CYT OHIMIH 33ipiiey XKOHIHIET1 3epTTeyiiep HOTmXKenepi
YCBIHBIIFaH. 3epTTeyiep AnMarsl TeXHOJOTHSUIBIK Y HUBEPCUTETIHIH «A3BIK-TYJIK OMOTEXHOJIOTHICHD KadeapacsiHaa
xoHe Kazakcran TamakraHy AkaJeMUsICHIHBIH ApHaibl OHIMIEp MEH ONOJIOTHSUIBIK OeNICeH Il Kocanap OHOTEXHOIOTHACHI
JaboparopusiceIHIa XYPrisimi. Kemmkeu cyT eHiMaepin paiisianayaa Lactobacillus bulgaricus B6, Streptococcus thermophilus
TA 45 xone Lactobacillus acidophilus Ta3a MoneHueTTepiHEH TypaThiH 1:5:1 KaThIHACBIHAAFHI CTapTEp KOJIIAHBIIABL.
Craptep Kocnara apajacTBIPFbIII KOCBUIFaH Ke3/1€ eHTi31mim, 15 MuHyT 00iibl apanacTelpbutaabl. CyT CYyT-O€IOKTHI ipiMIIiKKe
affHaIFaHIIa KBIIBITEUIEI, KEIIKEUIABIFE (78 + 3) °T, pH = 4,70 = 0,02 GonraH ke31e 5—6 caraTka ACiiH (epMEHTTEIII.
Anpraral ipiMmik 30 muHyT imrage 20-25 °C temmepaTypara ACiiH CaTKBIHAATEUIAEI, CONaH KeliH 3—5 MUHYT OOUEI
apayiacThIpbUIa bl 3epTTey e KOJMAaHBUIFaH CTapTep KypaMbIH/Ia IpOOHOTHKTEp O6ap, OyJ1 OHIMHIH caKTay Mep3iMiH y3apTyFa
JKOHE COHFBI OHIMJE alIBITKEI MEH KOKCaHbIpayKyJIaKTapJIblH 6CyiHe Ko OepMeyre MYMKiHAIK Oepexi. Lactobacillus
bulgaricus eNTHIOTIMKAHIBI THIPOJIN3ICHTIH apHaibl ()epMEHT — MENTHIOTIINKaHTUAPOIa3 CUHTE3nelal. Streptococcus
thermophilus ®oFrapbl TYTKBIPIIBIKKA W€ OOJBII, THIFBI3 IPIMIIIK IEeH TYPHIC KOHCUCTEHIINS KAJIBIITACTHIPYFa BIKIAT €TE/Ii.
Lactobacillus acidophilus imex MUKpodIOpachlH KalIbIHA KEJTIPil, 3USHABI OaKTepHsUIapblH JaMyblH aHTHOMOTHKTIK
3arTap MIbIFapy apKbuIbl Texeli. CyT KocrachblHa acKabak IIBIPBIHBI MEH YHTAaFbIH KOCKaHa (pepMeHTalus HOTHKECiH e
CYT KBIIIKBUT OaKTepHsUIapbIHBIH CaHbI OH €ce apTThl. by apTHIKIIBUIBIK OOJIBII TaOBLIab!, ce0e0l KoCTIanbl KBIIIKBUT CYT
OHIMJIEpIHJIET] CYT KBIIIKBUT OaKTepHsUIaphl KOPHITY IPOIECIH KAaKCapTHII, JTAKT03a MEH aKybI31ap/bl bIABIPATa Ibl, AaTOTeH/]
MHUKpPO(]IOpaHbl TeXENH11, HIMMYHUTETTI KYIICHTEe I )koHe KaJbLIUHIIH CiHyiH apTThIpaasl. KpIIIKBUT CYT OHIMAEPIHACTI aKybI3
Medepi OakpuIay yiriciHe KaparaHna 3%-maH acTaM ecTi, Oy CYT aKybI3JapbIHBIH acKa0aK NeKTHHI MEH MUHEpaJlapbIMeH
opeKeTTecy HOTM)KECIHE THIFBI3 Tellb KYPBUIBIMBIHBIH Taia 00ybIMeH OaiiaHbICThl. Bys1 eHIMIII KOPEKTIK KacHeTi KOFaphbl,
Taijamsl eTesi.

Tyiiinai ce3aep: >kahaHIBIK a3BIK-TYIIIK MOCENeIepi, eIIKi CYTi, alIBITEUFAH CYT, allIBITKBL, TPOOHOTHKTEDP, OCIMAIK KOCTIa-
Japbl, HEJUTI0JI03a KOCBUIFaH ackabaK MIBIPBIHEL, QYHKIHMOHAJIBI TaFaMaap.

V]IK 637.146

BUOTEXHOJIOI'MYECKHUE MTOAXOAbI K CO3JAHUIO KOMBUHHUPOBAHHOI'O
KHUCJIOMOJIOYHOT O HAITUTKA
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AHHOTALUS

B craThe mpencTaBieHbl pe3ynbTaThl HCCIEAOBAHNHN 10 Pa3pabOTKe KHUCIOMOJIOYHOTO MPOAYKTA C PACTHUTEIbHBIM
HAITOJIHUTEJIEM Ha OCHOBE KO3bEro MOJIOKa. MccnenoBanus mposezeHs! Ha Kadenpe «[InmeBast OnoTexHOIOTHD) ANMaTHH-
CKOTO TeXHOJIOrn4ecKoro YHUBEPCHUTETA, a TAKXKE B JIAOOPATOPHH OMOTEXHOJIOTUH CIIELMAIN3UPOBAHHBIX ITPOAYKTOB M OMOJIO-
TMYECKH aKTHBHBIX 100aBoK Kazaxckoii akagemun nutanus. [Ipy IpuroToBIIeHNN KUCIOMOJIOYHBIX IPOAYKTOB UCIIOIb30BAIIH
3aKBACKy, COCTOSIIIYIO U3 YUCTBIX KynbTyp Lactobacillus bulgaricus B6, Streptococcus thermophilus TA 45 u Lactobacillus
acidophilus B cootHomennu 1:5:1. 3aKkBacKy BHOCHIIM TIPH BKJIFOUCHHON MeNIaJKe, HEpEMENINBAaHNE OCYIIECTBISUIN B TEUEHUE
15 MuH. MOJIOKO CKBAaIIMBAIH 10 00pa30BaHMs MOJIOYHO-OETIKOBOTO CTYCTKA KHCIOTHOCTRIO (78+3)°T, pH=(4,70+0,02), mpomon-
JKUTEIBHOCTH CKBAIIMBaHUSA — OT 5 10 6 4acoB. [lomyueHHsI crycTok oxnaxaam 10 temneparypslt 20-25 °C B reuenue 30 MuH,
3areM INepeMelnBay B Tedenue 3-5 MuHyT. Mcrons3yemast B paboTe 3aKBacka COCTOUT U3 MPOOMOTHKOB, YTO CIIOCOOCTBYET
TIPOJUIEHHIO CPOKOB XPAHEHHMS M HE MO3BOJISIET PacTH JPOXOKaM U IUIECEHH B KOHEUHOM npoaykre. Lactobacillus bulgaricus
CHUHTE3MPYET clenuPuiecKuii GepMeHT MeNnTUIOTINKAHTHAPOIa3y, OTBETCTBEHHOTO 32 THAPOJIN3 MENTHUIOTINKAHA.
Streptococcus thermophilus obnanaeT BEICOKOH CTETIEHBIO BSI3KOCTH, YTO CIIOCOOCTBYET 00pa30BaHMIO XOPOIIETro CTyCTKa 1
KOHCHCTEHIIMHU. A0 IIbHAS ITaT0YKa BOCCTAHABIMBACT 3/I0POBYIO MUKPOQIIOpY KUILIEYHNKA, TOJAaBIISAs pa3BUTHE BPEAHBIX
OakTepuii 3a cUET BBIJCICHNS aHTUOMOTHKOB. [Ipy MCHONB30BaHNHM COKA THIKBBI C MSKOTHIO B KadeCTBE JOOABKH B MOJIOY-
HYIO CMECh, B Pe3yNbTaTe (pepMEeHTALNH, KOIMUECTBO MOJIOYHOKHUCIIBIX OaKTepH YBEIMUMIIOCH O0Jiee YeM B JeCATh pas, 4To
SABJISACTCS NPEUMYIIIECTBOM JIAHHOW pa3pabOTKH, T.K. MOJIOYHOKHUCIIbIE OaKTepuy B KOMOMHUPOBAHHBIX KUCIOMOJIOYHBIX MPO-
JOyKTax yJTydlIaloT NHUIIeBapeHNe, PACILETIISIS JIAKTO3Y U OSITKH, TIOABIISIOT IIATOTCHHYI0 MUKPOQIIOPY, YKPEIUITIOT UMMYHH-
TET W MOBBIIAIOT ycBoeHUe Kanblusl. Coneprkanne Oellka B KHMCIOMOJIOUHBIX MPOAYKTaxX yBEJIHUMIOCh Oornee yeM Ha 3% 1o
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CPaBHEHHMIO C KOHTPOJILHBIM 00pa3LioM Orarofapst co3nanuio 0osiee II0THOI OeNKOBOW CTPYKTYPHI (Teist) 32 CHeT B3auMOIeH-
CTBHSI MOJIOYHBIX OEJIKOB C MEKTMHAMU M MHHEPaIaMH THIKBBL. DTO 000ramnaeT MpoayKT, OBBIIIAs €ro MUIIEBYIO [IEHHOCTb.

KiawueBble cj10Ba: ri100aabHBIE MMPOAOBOJLCTBCHHBIC HpO6J’IeMLI, KO3b€ MOJIOKO, KHCIIOMOJIOYHBII MPOAYKT, 3aKBAaCKa,
HpO6I/IOTI/IKI/I, PACTUTCIIBHBIC I[O6aBKI/I, TBIKBEHHEIN COK C MAKOTBIO, (byHKIII/IOHaJ'IBHLIC OPOAYKTHI.
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