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INVESTIGATION OF TECHNOLOGICAL PARAMETERS OF
PRODUCTION OF SOUR-MILK DRINK WITH PREBIOTIC
PROPERTIES ON THE BASIS OF CAMEL MILK

Abstract. One of the priority directions of the public policy in the field of healthy nutrition is the creation of a
technology of breakthrough food products designed not only for differentiating human needs in food substances and
energy, but also contributing to the prevention of various diseases, strengthening the protective functions of the body
and adequate adaptation of human to the environment. Accordingly, a technology has been developed for the
production of sour-milk drink with prebiotic properties based on camel milk. The effect of a prebiotic on the
physicochemical, microbiological and organoleptic parameters of the sour-milk product was considered. The
optimum dose of fructose:isomaltulose:lactulose syrup and fermentation time are established.

Keywords: camel milk, sour milk drink, leaven, prebiotic, fructose:isomaltulose: lactulose syrup.

In the last decades, the problem of creating functional food products with prebiotics has
received a large-scale evolvement due to the scientific interest and the set of concomitant
scientifically grounded developments [1,2]. This actually allowed to create a wide range of
modern products with high biological value, primarily on a dairy basis. An essential component
of the technology is the sour-milk microflora, which is essential for the normal operation of the
body. At the same time, to improve the effectiveness of the perception of fermented milk
products of the body, it is recommended to enrich it with prebiotics. In this regard, the
development of formulations of fermented milk products using fructose: isomaltulose: lactulose
syrup as a prebiotic and a dulcifying agent is a timely and relevant task.

It should be noted that the use of prebiotics in the production of foodstuffs makes it possible
to give the product not only functional properties, but also to improve the fabricating
characteristics, the quality of the finished products, to improve flavor properties as well as to
increase their terms of storage [2,3,4].

Combination of prebiotics and probiotics allows to achieve maximum physiological effect on
the human body, promotes the improvement of intestinal microflora [5].

Probiotics are non-pathogenic, non-toxic microorganisms entering the human intestine and
normalizing the composition and biological activity of the microflora of the digestive tract. The
most studied probiotics are lactobacilli of the Lactobacillus genus (eg strains of species L.
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acidophilus, L. casei, L. delbrueckii subsp. bulgaricus, L.helveticus, L.fermentum, L.lactis,
L.rhamnosus, L.plantarum) and bifidobacteria (Bifidobacterium) — B. adolescentis, B. bifidum, B.
breve, B. infantis, B. Longum [6,7,8,9].

Prebiotics strengthen the immune activity of beneficial intestinal microflora, stimulating the
production of immunomodulating substances, and enhance cellular immunity. In the process of
fermentation of prebiotics of carbohydrate nature, acids are formed - acetic, lactic, propionic and
oleic, which reduce the pH value in the large intestine, that leads to the destruction of pathogenic
microorganisms and the cessation of the formation of protein putrefaction products that exhibit
toxic and carcinogenic effects. In the presence of prebiotics, the absorption of calcium and
magnesium increases in the intestine due to the interaction of minerals with lactic acid produced
by probiotics; The resulting calcium and magnesium lactates are better soluble and easier to
digest. Some prebiotics normalize the level of cholesterol and glucose in the blood, and also bind
and remove from the body some toxic substances coming with food [10,11].

The creation of sugar substitutes of a new generation, possessing not only pure sweet taste,
safety and high technological characteristics, but also capable of exerting functional properties,
having a positive regulatory effect on the organism as a whole or on its separate organs and
systems, is one of the main tasks, facing scientists in the field of functional nutrition [12].

The subject of thorough study, after the discovery of their specific biological action, has
become some sugar substitutes (not digestible) that have particular value for human health. It was
found that they are prebiotics - substances that are not hydrolyzed and not absorbed in the upper
part of the gastrointestinal tract, but enter its lower parts and promote the development of
beneficial bacteria that live in the large intestine. Like all prebiotics, these substances regulate the
intestinal microflora, induce beneficial effects both at the level of the gastrointestinal tract and the
body as a whole, contributing to the maintenance of the human immune system [13,14].

Natural sweeteners are sweet-tasting substances, isolated from natural raw materials. They
are certainly safer than artificial, but this does not mean that their use should be uncontrolled.
They are necessary for diabetics, since they do not increase the level of blood sugar. As for
caloric content, according to this indicator, they cannot cede to sugar, which means that with
chronic consumption, the possibility of obesity persists.

Natural sweeteners can be found in many plants and fruits, berries and vegetables. The most
popular ones are stevia, xylitol, fructose, sorbitol, sucralose, etc. Since dietary nutrition remains
the main way to treat and prevent diabetes, the production of all sorts of sweets using fructose as
a sweetener and sugar substitute has become especially relevant. Fructose is one of the most
promising sugar substitutes that are used in the food industry, it is recommended for dietary
nutrition, since it is very well absorbed and is not needed in the presence of insulin. Its glycemic
index is 4.6 times lower than that of glucose, and 2.8 times that of sucrose [15,16].

Subsequently, a group of various sweeteners used in the food industry expanded
significantly. In recent years, consumers are increasingly interested in sweeteners related to
natural compounds. As one of the promising, isomaltulose can be considered, which also with
good reason can claim a close relationship with the "a queen in her own right", i.e. sucrose.
Isomaltulose does not cause caries of teeth, digestion of isomaltulose slightly affects the
concentration of glucose and insulin in the blood. Isomaltulose is not metabolized by most
bacteria and yeast, is stable in acidic solutions, does not have hygroscopic properties. Abroad
isomaltulose is widely used commercially as a substitute for sucrose in foods, soft drinks and
medicine [17].

Among the prebiotics, the most studied is lactulose. Lactulose is a carbohydrate belonging to
the class of oligosaccharides and the subclass of disaccharides, its molecule consists of the
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remains of galactose and fructose. Lactulose is a white crystalline substance that is odorless,
highly soluble in water and sweet to taste. But the most important property of lactulose is its
functional stability, that is, its ability to retain all its healing properties in the widest range of
media and technological regimes. This opens up almost unlimited possibilities for using lactulose
in the food industry in the production of functional foods [18]. To date, quite a lot of works have
been devoted to the development of fermented milk products with lactulose [19,20], however, the
joint use of fructose isomaltulose and lactulose is a relatively new direction of functional nutrition
and 1s of practical interest.

It should be noted that most industrial technologies of fermented milk products with prebiotic
are obtained on the basis of cow's milk. It is known that in Kazakhstan camel milk is quite
common, it is reasonable to adapt a lot of traditional solutions taking into account the specific
properties of raw materials.

In the protein of camel milk, immunoglobulin and lactoferrin predominate, possessing
therapeutic antioxidant, immunostimulating properties. In addition, they have high antibacterial,
antiviral and anti-inflammatory properties that protect the human body from pathogens and
viruses [21,22].

In this regard, the aim of this research was to study the combined effect of fructose:
isomaltulose: lactulose on the development of the starter population for drinking yogurt based on
camel milk.

Objects and methods of research

Objects of the research were camel milk, the production symbiotic starter of All-Russian
Scientific Institute of Dairy Industry (ASIDI) (Streptococcus salivarius subsp. termophilius and
Lactobacillus delbruki subsp. Bulgaricus), fructose:isomaltulose:lactulose syrup.

In carrying out the work, conventional, standard methods of investigation were used.

The titrated acidity was determined according to GOST 3624. The method is based on the
neutralization of acids and their salts contained in the product with a solution of caustic alkali in
the presence of a phenolphthalein indicator. Determination of active acidity in sour-milk drinks
according to GOST 32892-2014. Fermented milk microorganisms were determined in accordance
with GOST 33951- 2016. Evaluation of organoleptic parameters of fermented milk products was
carried out on a scale using the ASIDI method. The following parameters were monitored: odor,
taste, consistency, appearance, and color.

Results and discussion

During the experiment, a sample of the sour milk drink based on camel milk with the
addition of the syrup with prebiotic properties was used. As a control, the fermented milk product
was used without the addition of the syrup. For mowing the samples, the production symbiotic
starter of ASIDI (Streptococcus salivarius subsp. termophilius and Lactobacillus delbruki subsp.
Bulgaricus).

The starter was added in the amount of 10% by weight of the mixture and the samples were
ripened at a temperature of (40+2) °C until a dense clot formed. The end of the fermentation
process was determined by the formation of a characteristic consistency of the clot, and also by
the acidity, the value of which should be pH 4.7+0.05. Then the finished product was poured and
cooled in the refrigerating chamber at (4+2) °C, where within 4-6 hours, its further maturation
takes place. In the finished samples, titrated acidity, clot pH change, microbiological indices were
determined.

To further use the obtained results during the development of the technology, studies of
organoleptic characteristics were carried out on full-scale product models with the addition of
different amounts of syrup: 5; 7.5 and 10% (Table 1).




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

Table 1 - Organoleptic estimation of models - product analogues

. Variant of the yogurt formulation
Indicator
5% 7,5% 10%

Moderately sweet without Sweet without foreign tastes Unusual sweet without

Taste and odor foreign tastes and odors and odors foreign tastes and odors
. Homogeneous, normally Homogeneous, viscous Homogeneous, viscous
Consistency .
viscous

White with a weak cream White with a cream shade White with a cream shade

Colour
shade

Scores by the ASIDI 10 3 7
methodology

The calculated amount of syrup was added to the fermented milk and, after completion of the
fermentation process, the organoleptic indicators were commissioned. As a result of the research,
it was found that the most rational is the dosage of 5% syrup. For further investigations, this
sample was taken.

It is known that the growth of beneficial microorganisms in milk is stimulated by substances
of different nature: plant and microbial extracts, vitamins, trace elements, mono-, oligo- and
polysaccharides, etc. [23]. We have studied the influence of fructose: isomaltulose: lactulose
syrup on the physicochemical, microbiological and organoleptic parameters of the fermented
milk product.

As a result of the studies, it was revealed that the organoleptic estimate of the experimental
product was 14.5 points, of the control sample - 12.5 points (Table 2). The resulting composition
is characterized by a low glycemic index, contains bifidofactors.

Table 2 - Organoleptic indicators of fermented products

Culture medium Parameter Estimate, score
Control sample The taste is sour-milk, without 12.5
foreign tates and odors, the consistency
is uniform, the clot is loose, viscous
Test sample The taste is sour-milk, moderately 14.5
sweet, without foreign tates and odors,
consistency is uniform, very dense clot

When adding fructose: isomaltulose: lactulose syrup, a titratable acidity increases slightly
more intensively, which may be due to the stimulating effect of the syrup on the microflora of the
starter, in particular on Streptococcus thermophilus, which is the most powerful acid former.
Thus, the maximum indication of acidity was with a fermentation time of 6 hours and with the
addition of syrup, it was 79.0 °T (Table 3).

Table 3 - Change in titratable acidity during fermentation, °T

Indicator Time of fermentation process, h

1 2 3 4 5 6
Control sample 21.5 32.7 48.7 55.6 64 75
Test sample 323 44.8 61.5 70.8 74.2 79

As can be seen from the table, in the samples with the addition of syrup there is an increase in
acidity in comparison with the control sample. The sample that is added to the syrup has a high
acidity compared to the control sample.
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In the control sample, the pH of the clot changes faster as the fermentation time increases
(Table 4). In the samples with the addition of syrup, the pH change process is less intense than in
the control sample.

Table 4 - pH change in the clot depending on the fermentation time

Indicator Time of fermentation process, h
1 2 3 4 5 6
Control sample 6.09 5.89 5.28 5.02 4.85 4.70
Test sample 5.60 5.52 5.16 4.92 4.72 4.65

During the work, the influence of the addition of syrup on the development of fermented milk
microorganisms was studied, rational technological parameters of the production of sour milk
drink were determined. Analysis of the data given in Table 5 shows that with the addition of
syrup in the product, a more intensive growth of lactic microflora is observed. Adding the syrup
results in a significant increase in these microorganisms compared to the control sample.

Table 5 - Change in the number of fermented milk microorganisms during the fermentation
of the sour milk product from camel milk, CFU/cm®

Indicator Time of fermentation process, h

1 2 3 4 5 6
Control sample 2%10° 4%10° 3#10° 8*10° 5%10° 2%107
Test sample 3*107 2*10° 8*10° 2*10° 3%107 4*10°

To provide a beneficial effect on the human body, a fermented milk product should contain at
least 107 CFU/cm’ of total fermented milk microorganisms throughout the shelf life.

The finished product samples were stored at a temperature of 4+2 °C. The total amount of
lactic microflora was determined on the 1,3,5,7 day of storage. The results of the experiment are
presented in Table 6.

Table 6 - Change in the number of lactic acid microorganisms during the storage of fermented milk products, CFU/cm’

Indicator Time of storage of fermented milk microorganisms, days

1 3 5 7
Control sample 5%107 3*107 2%107 8*10°
Test sample 4%10° 2%10° 8%10’ 5%107

The data of Table 6 show that the samples with the addition of syrup during storage of the
quantity of lactic acid microorganisms were maintained at the required level. In the control
sample without the addition of syrup, already on the 7th day of storage, the amount of fermented
milk microorganisms was below the required value.

Taking into account the obtained data, it can be concluded that the joint use of fructose,
isomaltulose and lactulose has a positive effect on the technological process of obtaining a sour
milk drink based on camel milk, which is of practical interest.

The developed sour-milk drink is intended for systematic consumption and is aimed at
replenishing the deficiency of essential substances in the body.
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