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FRUIT-BERRY FILLERS IN THE PRODUCTION
OF KAZAKH NATIONAL FERMENTED MILK DRINKS

Abstract. This paper offers investigation of fruit and berry fillers on the rheological properties of fermented
milk drinks. The research was conducted as part of a scientific research effort. Local wild plants were used as fillers.
This type of research allowed expanding the range of products at the enterprise and improving the organoleptic and
nutritional properties of products. The purpose of this article is to find additional local vegetable raw materials as
filler for fermented milk products. The importance of the results is that the data obtained can be used by specialists of
dairy farms. During the period of coronavirus infection, when there were interruptions in the supply of raw materials,
such directions it sets for future research as the development and improvement new food products by using local
plant raw materials were revealed. The experimental samples of fermented milk drink from goat’s milk with various
fillers (tayberry, shadberry, black chokeberry and blackcurrant). The pH of the samples were measured with a pH
meter (Exspert-pH, Russia). Total solids, protein, fat, ash, and titratable acidity were determined according to the
methods described by the standard method. Goat's milk is subjected to ozonization for 10 minutes at an ozone
concentration of 80 mg/m? before entering the container. The pasteurized goat milk (at 37 °C) was inoculated with
freeze-dried culture bacterial starter culture (thermophilic lactic acid bacteria and bifidobacteria (Breve B 10,
Bifidobacterium adolescentis B 14, Bifidobacterium adolescentis B 37) in the ratio 2:1 at 5 % inoculation level. The
sensory aspects were undertaken using 10 panellists. The degree of influence of the introduced bacterial starter
culture on the duration of fermentation of fermented milk beverages was studied by taking into account the
rheological characteristics and structural and technological parameters. A mathematical model of the dependence of
the strength and acidity of a fermented milk clot on the dose of fruit and berry fillers is constructed.

Key words: ayran, fermented milk drink, fruit and berry filler, goat's milk, mathematical model, ozonisation.

Introduction. Recently, there has been growing interest of knowledge on the technology of national
dairy products and ways to improve them has strategic importance for the Kazakh people. Since ancient
times, the Kazakhs-nomadic people cherished recipes of fermented milk products, for example, ayran and
kurt saved from thirst and hunger, and also saturated the body with necessary micro and macroelements.
Various types of milk from farm animals were used as raw materials: sheep, goats, cows, camels, and
horses. However, the modern market of Kazakhstan is filled mainly with dairy products from cow's milk,
most of them of foreign origin. The task of modern Kazakh scientists and dairy technologists is to preserve
and improve the traditional and industrial methods of national dairy products production.

In Kazakhstan, goat breeding is the least developed livestock industry. The range of products
produced from goat's milk is not significant, and goat's milk as a raw material is only partially developed.
In Kazakhstan, there are only a few relatively large goat farms located in the Atyrau, Almaty, and Akmola
regions. However, the prospects for the production and processing of goat's milk are vast due to the
increase in consumer demand (Shunekeyeva, A. et al., 2019).

In recent years a growing number of publications focusing on fruit and vegetable additives. They are
used in the form of syrups, concentrates or dry mixes to give fermented milk drinks a pronounced taste
and smell of fruits, berries, and vegetables, as well as to provide them with an attractive appearance. Due
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to these fillers, the content of vitamins, carbohydrates, and minerals in fermented milk products is
regulated (Belokrinickaja et al., 2006) [1]. Fruits, berries, and vegetables are widespread in Kazakhstan.
Of particular concern is reducing the cost of dairy raw materials.

Research in this area has shown that due to the presence of a wide range of bioactive nutritive
components, berries are among the best-known dietary sources. Bioactive components in berries include
phenolic compounds, flavonoids, and tannins apart from vitamins, minerals, sugars, and fibers. It has
previously been observed that in addition to valuable phenolic compounds, berries contain natural
compounds, including carbohydrates, essential vitamins, dietary fibers, and minerals. There are a large
number of published studies (Bincy et al., 2017) that describe berries like rich in sugars with fructose
being the main sugar form but are low in calories and lipids [2]. Fruits, especially berries, are excellent
sources of natural antioxidants and represent an essential component of a healthy diet. Several studies
have found consumption of fruits in an adequate amount reduces the risk of major chronic diseases like
cancer, type 2 diabetes mellitus, obesity, and cardiovascular disorders (Skrovankova et al., 2015, Bincy et
al., 2017) [2,3].

Tayberry is a cultivated shrub in the genus Rubus of the family Rosaceae, as a cross between a
blackberry (Rubus fruticosus L.) and a red raspberry (Rubus idaeus L.). The fruits have high nutritional
value and are a valuable source of vitamin C, flavonoids, folate, and fiber, with applications from food to
the wine industry. These effects have been shown in research scientists (Zayova et al., 2016) [4].

Blackcurrant (Ribes nigrum L.) is a valuable berry in the human diet due to its high concentration of
bioactive compounds and antioxidants that can be found mostly in berries. Blackcurrants possess a high
antioxidant activity for which the phenolic compounds and ascorbic acid (AsA) make the major. AsA
concentrations in blackcurrants surpass many other fruit and berry cultures, and its stability has been
described to be more consistent due to the presence of anthocyanins and other flavonoids. Blackcurrant
fruit use as dessert fruits and sweet berries are valuable ingredients for other tasty products with no need
for additional sugars (Kikas et al., 2017) [5]. Black currant occupies one of the leading positions among
berry plants in terms of the content of nutrients and bioactive substances that are necessary for a balanced
human diet. Data from several studies suggest that black currant berries contain from 518.1 to 813.6
mg/100 g of bioflavonoids, including 20.6 mg/100 g of flavonols, 75.4 mg/100 g of phenol carboxylic
acids, 233.8 mg/100 g of catechins and 335.1 mg/100 g of anthocyanins (Tikhonova et al., 2019) [6].

Shadberry (Amelanchier) fruits have excellent flavour attributes when consumed as fresh fruit or
processed foods and have the potential to be an economically important fruit crop. The major classes of
flavonoids in the fruit are flavonols (quercetin and rutin), flavones and, finally, anthocyanins. It has been
established that the high content of the flavonoids antioxidants in the fruit is responsible for the observed
anti-inflammatory, antidiabetic and chemo-protective effects. Consequently, shadberry has perspective
potential in anticancer therapy and as an important antidiabetic agent (Jurikova. T et al., 2013) [7].

Black chokeberry fruits (Aronia melnocarpa) are used in the food industry for the production of
juices, preserves, tinctures, fruit teas, and dietary supplements. Fresh, unprocessed black chokeberry fruits,
however, are rarely consumed due to their bitter taste, resulting from the presence of a significant amount
of polyphenols. It has been noted that black chokeberry fruit and products have a great health-promoting
potential as they reduce the risk factors of the metabolic syndrome. Many studies showed the beneficial
effects of black chokeberries in frequent co-morbidities such as dyslipidaemia, hypertension, obesity,
glucose metabolism disorders, proinflammatory conditions and thrombosis risk. Black chokeberry has the
probable potential to inhibit the development of various types of cancers; including leukaemia, breast, and
intestinal cancer as well as cancer stem cells. Recent evidence suggests that black chokeberry can be
considered as a promising component of novel food with increased biological potential (Sidor. A et al.,
2019) [8]. According to the literature data, the berries contained more p-carotene (770.6 pg/100 g), dietary
fibre (5.62 g/100g) than other fruits and berries. The content of B-cryptoxanthin (463.0 ug/100g) and
polyphenol (748.4 ug/100g) in these was also high (Tanaka et al., 2001) [9].

Thus, from a technological point of view, fermented milk drinks are the most convenient for creating
new products, including using natural vegetable raw materials. In conclusion, these studies show that
fermented milk drinks with fruit and berry fillers are a source of vitamins, trace elements, amino acids,
dietary fibre, pectin, and other substances that are useful for the human body.
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Material and methods. The research was conducted based on LLP "Breeding farm "Zerenda"
(Akmola region, Kazhymukan village). The goat milk was obtained from the goats of the Saanen. Breed
with an average body weight of 52 - 54 kg. The animals were aged 3—4 years (second and third lactation).
Milking was carried out mechanically. Each day's total milk yield was obtained by combining the same
quantity of milk from morning and evening milking’s.

Ayran manufacture. Experimental samples of fermented milk drink from goat's milk with various
fillers:

- goat milk;

- Dbacterial starter culture (thermophilic lactic acid bacteria and bifidobacteria (Breve B 10,
Bifidobacterium adolescentis B 14, Bifidobacterium adolescentis B 37)) in the ratio 2:1;

- plant fillers: 1 - tayberry (Rubus fruticosus x Rubus idaeus) 5% of the total weight; 2- shadberry
(Irga, Amelanchier) 10% of the total weight; 3 - black chokeberry (Aronia melanocarpa); blackcurrant
(Ribes nigrum), shadberry in the ratio 1:1:1(5% of the total weight).

Goat's milk is subjected to ozonization for 10 minutes at an ozone concentration of 80 mg/m* before
entering the container. Fresh goat milk was pasteurized at 75 °C for 20 min using a plate heat exchanger
(Sordi, Italy). The pasteurized goat milk at 37 °C was inoculated with freeze-dried culture bacterial starter
culture (thermophilic lactic acid bacteria and bifidobacteria (Breve B 10, Bifidobacterium adolescentis B
14, Bifidobacterium adolescentis B 37)) in the ratio 2:1 at 5 % inoculation level. The inoculated milk was
immediately transferred to fermented milk containers and incubated at 37-39 °C until the pH decreased to
4.6 (about 6-8 h required).

Insertion of fruit-berry fillers: the mixture of fruit fillers was first cleaned, then chopped with a
blender for 60 s, filtered from small seeds, and ozonated for 10 minutes before being added to the drink at
an ozone concentration of 15 to 140 mg/m’. Fermentation of these mixtures is carried out at a temperature
of 37 ° C for 8-10 hours, ripening — for 6-8 hours, packaged, storage fermented milk drinks at the
temperature 4+2 °C. The fermented milk from goat milk with added fruit-berry was transferred to a sterile
plastic bottle with lids and stored at 6 °C for 15 days.

Physicochemical analysis. The pH of the samples was measured with a pH meter (Exspert-pH,
Russia). Total solids, protein, fat, ash, and titratable acidity were determined according to the methods
described by the standard method by GOST 32892-2014 Milk and dairy products. Method of pH
determination [10].

The acidity of the samples was measured in accordance with the requirements of state standard GOST
3624-92 Milk and milk products. Titrimetric methods of acidity [11].

The samples of fermented milk drinks were measured in accordance with the requirements of GOST
9225-84 - Milk and milk products. Methods of microbiological analysis [12].

A number of 10 trained panellists selected from University staff members who consume fermented
milk with fruit had previous taste panel experience rated the sensory properties of the fermented milk
samples. Fermented milk samples were organoleptically examined according to the state standard method
ST RK 1732-2007 Milk and milk products. Methods of sensory analysis [13]. Samples of fermented milk
drinks in 100-mL cups were coded with numbers and presented to the panellists. The working conditions
for all tasters were the same. The amount of product taken per definition is 5-10 g. The duration of holding
the sample in the mouth is no more than 1.5...2.0 minutes. After evaluating each sample, the mouth was
rinsed with warm drinking water to clean and refresh the taste and smell organs. Before the results were
announced, each taster wrote down their rating and its justification in the tasting list, and then the average
rating of the tasting commission was set.

Contingent viscosity measurements were taken at 20 °C with a simple method: by-product leaking
time from a pipette (100 ml) with outlet diameter (5 mm). The time of the clot leaking (at the end of
fermentation) should be at least 20 seconds. The average value of 5 measurements was taken.

Structural and mechanical properties. The method is based on measuring the maximum force at the
moment of pushing the clot (ultimate strength) by an indenter moving at a constant speed. The device was
invented by Siberian Scientific Research Institute (Russia).

The determination of the strength limit of a fermented milk clot reflects the structural and mechanical
properties of the clot. The principle of operation of the device is based on the measurement of the strength
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limit of the sour milk clot when the indenter is immersed in the sample. The measurement results
(converted to grams) are displayed on the monitor screen, as well as recorded in the computer memory.
Thus, this method of studying the process of fermentation of fermented milk drink is based on measuring
the resistance that the indenter experiences when immersed in a sour-milk clot. A measuring device with a
mechanical system and a control unit is connected by cable to a computer for data logging.

Necessary materials and equipment:

- samples of fermented milk drinks from goat's milk;

- indenter with a round working surface (40 mm);

- the program "Arduino";

- data logger;

- personal computer (Shunekeyeva et al., 2020) [14].

Statistical analysis. Mathematical processing of the experiment results was performed using a
statistical method based on the software package "STATISTIKA" and Excel.

Results and discussion. Compositional analysis. Fat-normalized goat's milk for the fermented milk
drinks production had pH =6.58, 20 °T titratable acidity, 1030 kg / m® density, 11.15 % total solids, 2.87-
3.2 % protein, 1.0-3.0 % fat, 4.52 carbohydrates and 0.75 % ash.

The tayberry pulp mixed with the fermented milk drinks had pH=3.48, 1.2-1.5 % protein, 0.5-0.65 %
fat, 4.4 — 11.94 % carbohydrates, and 0.46 % ash. The shadberry pulp mixed with the fermented milk
drinks had pH=3.52, 24-28 % total solids, 0.3-1.0 % protein, 0.1-0.15 % fat, 11.0 — 12.9 % carbohydrates,
and 0.53 % ash. The black chokeberry, shadberry, and black currant pulp mixed with the fermented milk
drinks had pH=3.54, 20-28 % total solids, 0.3-1.0 % protein, 0.6-0.7 % fat, 8.0 — 12.7 % carbohydrates
and 0.69 % ash.

The mean mass fraction of total solids in our study was 8.64. Fruit and berry fillers addition insigni-
ficantly increased the mass fraction of total solids in the fermented milk drinks from goat's milk.

Table 1 shows the chemical properties of fermented milk drinks from goat milk. Fruit-berry addition
did not significantly affect the mass fraction of total solids in the fermented milk drinks. Increasing the
mass fraction of plant fillers significantly reduced the mass fraction of fat in the fermented milk drinks
reported in the literature.

Table 1 — Effect of fruit-berry fillers mass fraction on the chemical properties of fermented milk drinks from goat milk

Indicator Tayberry (5%) Shadberry (10%) Black Chs‘;llzztl’;r;yy’ ?Sloa/:;‘curmm’
total solids 8.64+0.05 8.64+0.07 8.64+0.11
fat 1.0+0.02 2.5+0.01 2.5+0.04
protein 3.240.02 3.2+0.04 3.240.03
ash 0.85+0.01 0.95+0.02 0.87+0.02
carbohydrates 5.8+0.05 5.8+0.09 5.8+0.07

According to the results of microbiological studies (table 2), it can be concluded that the fermented
milk drinks from goat's milk meet the requirements and the addition of fruit and berry components to the
milk in an amount of up to 20% does not worsen the bacterial contamination of the finished product due to
ozonisation.

Table 2 — Microbiological indicators of the fermented milk drinks from goat's milk

Indicator Sample 1 Sample 2 Sample 3
KMAFANM,CFU/1.0g 1*¥10% 5*10° 1*10°

To determine the fully sensorial profile the following attributes have been used: appearance, odour,
taste, colour and consistency. Experiments have shown that it is economically feasible to use the amount
of added fruit and berry fillers from 2 to 20 %.
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Table 3 — Organoleptic indicators of control and experimental samples of fermented milk drink from goat's milk

Sample Taste and odour Consistency and appearance Colour By 10 point rating scale

Control clean sour milk homogeneous, thick, viscous white 7
taste and smell

viscous homogeneous, contains inclusions of

Ne 1 sweet taste of filler the introduced filler light pink 8
light grits, contains inclusions of the .

Ne 2 sweet taste of filler introduced filler light purple 9
homogeneous, moderately viscous, contains

Ne 3 sweet taste of filler | homogeneous inclusions of the introduced light purple 10
filler

Table 3 shows the highest rating for organoleptic indicators of sample 3 that contains a mixture of
berries (black chokeberry, shadberry and black currant).

=== Ayran from goat
milk
Taste == Sample 1

Sample 2

Odor

\\‘

Con5|sten A\ppearanc

r\

Figure 1 — Graphical representation of scores obtained for textural characteristic
of ayran and fermented milk drinks from goat milk. Note — compiled by the author

The main advantage of using the ozonisation process is that ozone has high indicators in the fight
against pathogenic micro flora. Thus, to suppress or prevent the occurrence of mould micro flora in
fermented milk products, it is necessary to use ozonisation before using goat's milk and a mixture of fruit -
berry fillers when adding to fermented milk drinks.

As a result of the experiments, the technology for the production of fermented milk drinks from goat's
milk with fruit and berry fillers was compiled and tested in industrial conditions. Copyright is protected by
a patent «Method of production of fermented milk drink analog of ayran from goat's milk».

Structural and mechanical properties. The change in titrated acidity during fermentation of
fermented milk beverages distinguishes two main stages of the fermentation process (table 4, figure 2):

1) uniform accumulation of titrated acidity;

2) stabilization of the process.

At the initial stage of the fermentation process, there are favourable conditions for increasing the
growth of lactic acid bacteria in fermented beverages. Further reduction of bacterial activity is associated
with stabilization and alignment of the process.

Table 4 — Regression analysis of changes in titrated acidity during fermentation
of control and experimental samples of fermented milk beverages

Samples Linear regression equation The coefficient of approximation
Titratable acidity Active acidity Titratable acidity Active acidity
Control y=20,4x — 9,4 y =-0,3506x + 6,4053 R?=0,9106 R?=0,9584
Neo 1 y=21,286x — 11,333 y =-0,272x + 6,5487 R>=0,9123 R>=0,8815
Ne 2 y=17,457x — 8,9333 y=-0,3531x + 6,3993 R?=0,8494 R?=0,939
Ne 3 y=20,514x — 9,4667 y =-0,302x + 6,3853 R?=0,9111 R>=0,912
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The linear regression analysis of changes in titrated acidity during fermentation (Table 4) allows us to
draw the following conclusions:

- an increase in the duration of fermentation leads to an increase in titrated acidity, as evidenced by
the sign (+) for these factors;

- an increase in the duration of fermentation leads to a decrease in active acidity as indicated by the
sign (—) for these factors;

- the introduction of vegetable fillers does not reduce the speed of fermentation of fermented milk
drinks;

- the approximation confidence value (R?) is close to one, which allows an adequate search for
optimal values of the factors of the studied processes (Kulazhanov et al., 2010) [15].

aueg oweno KRIRALRIOR K0

a8
Bl <48
[ <46
<44
-<4,2
<4

Figure 2 — Response surfaces of the dependence of the organoleptic evaluation
of fermented milk drinks of the fillers and starter culture. Note — compiled by the author

Conclusion. The most obvious finding to emerge from this study is that the adding’s of fruit-berry
fillers to condensed goat milk promotes the expansion of the range; increase biological value of products
for vitamins and minerals; to savings of raw milk by 20%. Correctly done processes of ozonisation of
goat's milk and fruit-berry fillers provide an increase in the antibacterial properties of the finished product.

A. A. Illynexeesa !, M. K. Anumapaanosa’, A. A. Maiiopos?

! AMaTe!1 TexHOJIOTHS YHUBEpCHUTETI, AnMatel, KasakcTan;
2®epmepanasl Anrail arpoGHOTEXHOJIOTUSIIAP FRUIBIMA OPTANBIFEL, bapnayi, Peceit

KA3AKTBIH YJITTBIK AIIBIMAJI CYT CYCBIHBI
OHAIPICIHAEI'T JKEMIC-)KUJIEK TOJTBIPFBIIITAPBI

Annortanusi. JKyMbICTa jKeMiC-)KUIEK TOJITHIPFBIIITAPBIHBIH AUIBIMAT CYT CYCBHIHBIHBIH PEOJIOTHSUIBIK KACHET-
TepiHe 9cepiH 3epTTey YCHIHBUIAABI. 3ePTTey FHUIBIMH 3€PTTEY JKYMBICHI asiCBHIHA KYPTi3inai. ToNThIpFeI peTiHme
JKEPriiKTI jkabaibl MHKI3aT MaiifanaHeUIAbl. 3epTTEYIiH MaKCcaThl — KOCIIOPBIHIAFEl OHIMICPIIH TYPIIEPiH KeHEH-
Tyre >KOHE OHIMHIH OpraHOJICITHKANBIK JKOHE TaFaMIBIK KaCHETTEpiH KaKcapTyFa MYMKIHIIK Oepy. MaxamaHBIH
MaKcaThl — AUIBITBUIFAH CYT ©HIMJEPIHE TOJTBHIPFBIII PETIHIE KOCBIMINA >KEPTiTiKTI ©CIMIIK MIMKI3aThiH i31ey.
AJIbIHFaH HOTIDKENIEPAIH MaHBI3bUIBIFBl KOJ JKETKI3TeH AEPeKTepil CYT OHAIpiCiHAe MaMaHIapAblH KOJJaHYBI
anikpiHAanaapl. KopoHaBupycThIK MHMEKINA Ke3eHiH/e, MUKI3aTIeH KaMTaMachl3 eTyne y3umic OomFaH Ke3ze, opi
Kapaifel 3epTTCYJICPAiH OAFbITTaPhl JKEPTUTIKTI 6CIMIIK MaTepHUaIapblH KOJIaHA OTBIPHII, XKaHa TaMaK OHIMJCPIH
93ipIIey KOHE HKETUIIIPy OOMBIHIIA 3ePTTECY OAFbITTAPhl AHBIKTAJIIBI.

OpTYpJIi TOATHIPFBIITAPEI O0ap (eKeMalinHa, Mpra, Kapa *KeMiCTi IIETeH XKoHe Kapa Kapakart) pH ynrinepiHin
SIIKI CYTIHEH NaWbIHAAIFaH allbITBUIFAH CYCBIHHBIH ToXipuOenmik yirinepi pH-esnmerinmiHiH KeMeriMeH eJmeH i

(Exspert-pH, Peceit). Kartel 3ar, aKybI3, Maif, KyJI KoHE THUTPJCHETIH KBIIIKBIIIBIH JKaIlbl MOJIIEpPi CTAaHAAPTTHI
9/liCTEpMEH aHBIKTaJIIbI.
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Bmki cyTi bisicka Kybibuiapman Oypein 80 Mr/mM® 030H KoHIeHTpammsacel Kesdinge 10 MuHYyT GO#BI 030HFa
yuisipaasl. Ilacrepienren emki cyti (37 °C ke3iHzae) KenTipiireH OaKTEPHUSUIBIK YHBITKBIHBIH (TepMOMUIBII CYT
KBIIIKBUIIBl OakTepusiiap xkoHe Oudumodakrepusuiap (Breve B 10, Bifidobacterium adolescentis B 14, Bifido-
bacterium adolescentis B 37) 2:1 karsiHaceinaa 5% wmemmepae GpepmentTenrer. CEHCOPIIBIK CHIIATTAP MiKipTaiac
TOOBIHAFb! 10 KaTBICYIIIBI APKBLIBI )KY3€re aChIPbUIIBI.

EHrizinreH OakTepUsUIBIK AIIBITKBIHBIH KBIIIKBUI CYT CYCBHIHBIHBIH aIlbITY Y3aKTBIFBIHA OCEp Ty Iopexkeci
PEOJOTHSIIBIK CHIIaTTaMaIap MEH KYPBUIBIMJIBIK KOHE TEXHOJIOTHSIIBIK IMapaMeTpiepl Herizinae 3epTrenai. Keimkbu
CYT YUBITKBICHIHBIH KYINTUIN MEH KBIIIKBUIABIFBIHA JKEMIC-XKHICK TOJTBIPFHIMITAPBI J03aChlHA TOYCIIUIITIHIH
MaTEMaTHKAIIBIK MOJIE HKaCcalIbl.

Tyiiin ce3aep: aiipaH, ambIMan CYT CYCBIHBI, EMIC-)KHJCK TOJBIKTBIPFBIIIBI, €Ki CYTi, MaTeMaTHKAaJbIK
MO/IEIIb, 030HUPIICY

A. A. Illynekeesa!, M. K. Anumapaanoral, A. A. Maiiopos?

' AJIMaTMHCKUI TEXHOJIOTMYECKU yHuBepeuTeT, Anmarsl, Kazaxcran;
2MenepanbHblil AnTaiickuil Hay4HbIN LEHTp arpobuoTexHosoruid, baphayin, Poccus

IJI0A0BO-ATOJHBIE HAITOJHUTEJIA B MTPOU3BOJCTBE KA3ZAXCKHUX
HAIIMOHAJIBHBIX KHCJIOMOJIOYHBIX HAITUTKOB

Annoranus. B mamHo# paboTe mpemraraercs UCCIeIOBaHUE BIMSIHUASA (HPYKTOBO-SATOMHBIX HAITONHHUTEICH Ha
PEOJIOTHYECKHE CBOWMCTBA KHCIOMOJIOYHBIX HAMHUTKOB. lcciienoBaHHE MPOBOIMIOCH B paMKax Hay4HO-HCCIIEHO-
BaTeIbCKOM paboThl. B kauecTBe HaNONMHUTENEH HCIIONB30BAINCH MECTHOE JUKOPACTYIEE ChIphE. DTOT BHJ HCCIE-
JIOBaHWH MO3BOJIMJI PACIIMPUTH ACCOPTUMEHT BBIIYCKAEMOW MPOAYKLIUHM HA MPEANPUSTHH U YIyHIIUTh OPraHo-
JICITHYCCKHUEC U ITHIICBLIC CBOICTBa BI)IHyCKaeMOﬂ MMpOAYKIIUU. ]_[e.]'ll)lo HaHHOﬁ CTaTbUu SABJIACTCA INOWUCK JOIIOJIHH-
TCJIBHOTO MCCTHOI'O PAaCTUTCIBHOI'O ChIPbS B KAY€CTBC HAIIOJIHUTCIIA AJIA KHCJIOMOJIOYHBIX MPOJAYKTOB. Baxxnoctb
TMOJYUYCHHBIX PE3YJIbTATOB 3aK/IIOYACTCA B TOM, YTO IMOJYUYCHHBIC NAHHBIC MOTYT 6])ITI) HCIIOJIB30BAaHbI CIICHUAJINC-
TaMM MOJIOYHOTO TPOU3BOICTBA. B mepron kopoHaBupycHo# nH(pEKIuH, Koraa Obli 1epedor B OCTaBKaX CHIPbS,
ObUTH BBISIBIICHBI TaKWE HAIpaBJIEHUs JNAJIbHEHIINX MCCIENOBAaHMH, KaK pa3paboTKa M COBEPLIEHCTBOBAHME HOBBIX
MUIIEBBIX MPOAYKTOB C UCIIOJIb30BAHHEM MECTHOTO PACTUTENBEHOTO CHIPDS.

OKcnepuMeHTaNbHbIE 00pa3Ibl KHCIOMOJIOYHOTO HAIMTKA M3 KO3bETO MOJIOKA C Pa3INYHBIMHU HAOTHUTEISIMA
(exxemanHa, upra, YepHOIUIOAHAS psiOWHA M YepHas cMoponuHa) pH oOpasmnoB u3mepsimm ¢ momomipio pH-metpa
(Exspert-pH, Poccust). Obmiee conepkanue CyXux BeIMIeCTB, OeiKa, JKUpa, 3016l M TUTPYEMYIO KACIOTHOCTD OTpeie-
JISUTH 110 METOJMKAM, OTIMCAHHBIM CTaHJAPTHBIMU METONAMH.

Ko3se MOJIOKO mepen MOCTYyNIEHHEM B €MKOCTh IOABEPrald O30HUPOBAHHUIO B TedeHHe 10 MHUHYT mpu KOH-
uenrpanuu o3oHa 80 mr/m3. TactepuzoBanHoe Ko3be MOIOKO (1ipu 37 °C) epMEeHTHPOBAIN BBICYIICHHOH KYJIbTY-
poii OakTepHaIbHOW 3aKBAaCKH (TepMO(DUILHBIE MOJIOYHOKHUCIbIE OakTepun 1 oupunodakrepuu (Breve B 10, Bifido-
bacterium adolescentis B 14, Bifidobacterium adolescentis B 37) B cootHomenuu 2:1 mpu 5% ypoBHE BHECEHHSI.
CeHcopHbIe CBOWCTBA OBIIIM POBEAEHBI C UCIIONb30BaHHEM 10 y4aCTHUKOB ANCKYCCHOHHOW TPYIIIBL.

CrernieHb BIHSHUS BBEJCHHON OaKTepHaJIbHOW 3aKBACKM Ha MPOJOJDKHTEIFHOCTh OPOXKEHUS KHCIOMOJIOYHBIX
HalUTKOB M3yYalll C YYETOM PEOJIOTHYECKHUX XapaKTEPHCTHK M CTPYKTYPHO-TEXHOJOrMYeCKuX napamerpos. [loc-
TpOEHA MaTeMaTH4ecKasl MOAEIb 3aBUCUMOCTH IPOYHOCTH M KUCIOTHOCTH KHCIOMOJIOYHOTO CTYCTKa OT JIO3bI BHE-
ceHus PPyKTOBO-ATONHBIX HAITOIHUTEIEH.

KuroueBble ciioBa: aiipaH, KUCIOMOJIOUHBIM HATUTOK, IJI0OJOBO-SATOJHBIA HAOIHUTEIb, KO3bE MOJIOKO, MaTe-
MaTH4ecKasi MOJeIb, O30HUPOBAHUE.
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