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3epmmey alimarbiHOa eciMOikmepdiH 30HanblK murni kebiHece wenmi-wenmi (KaybipcbiHObI
wenmep-gecky, hecky-Kyc, wen-wabakmap, mupc-hecky, ak-xycaH-gpecky) Oana 6onbin mabbinadsl,
onapda Jixepxoeckasi Hemece akK xXycaH xui cyb0omMuHaHmmbl 60rnadbl. OCIMOIK XXaMbliifbIChbIHbIH
KypblnbiMbl  Bambic  KazakcmaH ywiH uHmMeepandbl cunamka ue, 6yn penbeg KypbiibIMbIHbIH
epekwernikmepimeH  balnaHbicmbl:  my30biKk  mopi3di  denpeccusinapObiH  (Mukpoderpeccusinap),
mukponnacmepnepdiH xoHe buikmiai 20-40 cm kiwieipim 6uikmikmepdiH aybiCybl.

TyiiHn ce30ep: ecimdikmep, monbipak, 0ana, XycaH, bemeze, dana KaybiMOapsbI.

VEGETATION OF DRY STEPPE OF THE WEST-KAZAKHSTAN REGION
G. Atayeva

The article studied plant communities of the dry steppes of the West Kazakhstan region. Three
subzonal variants of the steppe of the studied region are distinguished. The structure of the vegetation cover
of the dry steppes is complex, this is due to the features of the relief. It was revealed that the steppe
communities of the West Kazakhstan region are found on the territory fragmented. As a result of the study,
anthropogenic modifications in the territory lead to a decrease in the environmental and resource potential.

In the study area, the zonal type of vegetation is the southern variant of turf-grass (feather grass-
fescue, fescue-feather-grass, fawn-grass-tyrs-fescue, white-wormwood-fescue) steppes, in which the semi-
shrub of wormwood Lerkhovskaya or white is often a subdominant. The structure of the vegetation cover is
typical, for Western Kazakhstan, of a complex nature, which is due to the peculiarities of the relief structure:
alternation of saucer-shaped depressions (microdepressions), microplacors and micro-elevations with a
small difference in height of 20-40 cm.

Key words: vegetation, soil, steppe, wormwood, fescue, steppe communities.
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EVALUATION OF THE SURVIVAL OF LACTIC ACID BACTERIA IN THE FOOD PRODUCTS

Annotation:The questions, related to the possibility of using food as substitution therapy for diseases
of the digestive system, are examined in this article. The purpose of this study is to study and evaluate the
survival of lactic acid bacteria in vitro, simulating digestion in the stomach and intestines of humans. The
result of the study is to develop a strategy for the most efficient use of probiotic strains of lactic acid bacteria
for the prevention and treatment of gastrointestinal diseases. A modern effective technique has been applied
to assess the survival of lactic acid bacteria in the food products. For the first time, lactic food products from
the diet of the population of Pavlodar region were used in the study. Based on the study, it was found that
the survival of lactic acid bacteria remains at a high level. This criterion is one of the fundamental
characteristics of probiotics.

Key words: probiotics, lactic acid bacteria, dairy products, in vitro study, probiotic properties.

INTRODUCTION

Currently, many lactic acid bacteria have been described. They sometimes differ not only
morphologically, but also with varying degrees of pronounced fermentation ability.

People have been using lactic acid fermentation since antiquity (8—10 thousand years BC),
since we learned how to get milk from animals and drank the first sip of yogurt. In ancient times,
the people of Greece, Rome, India, the Middle East and Transcaucasia used sour-milk drinks,
which were obtained based on cow, sheep or donkey milk. People have noticed that sour-milk
drinks and cheese are easier to preserve than just milk. From generation to generation, the secrets
of cooking delicious yogurt, sour cream, kefir, cottage cheese, a variety of cheeses have been
passed on. Kefir and koumiss have been used in folk medicine for a long time. However, the
products often spoiled, they were not always equally tasty, sometimes they caused ilinesses, and
the reason for this was incomprehensible to people [1].

The idea of a targeted change in the composition of the microflora of the gastrointestinal tract
belongs to the founder of Russian microbiology I.I. Mechnikov. His method of regular use of live
cultures of lactic acid bacteria (in particular, Bulgarian bacillus) as antagonists of putrefactive
microbes is the basis of modern ideas about bacteriotherapy and the prevention of diseases
associated with violations of the normal intestinal microflora.
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Lilly and Stillwell first coined the term «probiotics» in 1965 to refer to growth factors produced
by microorganisms [2]. However, in 1989 this term was popularized by R. Fuller as a designation of
live microbial food additives that favorably affect the host by improving its intestinal microbial
balance.

This definition was later expanded to include other beneficial effects, such as
immunomodulation. Currently, it is believed that probiotics are the «drugs» of the 21st century.

The World Health Organization [3] gives the following definition: probiotics are living
microorganisms that, when administered in adequate amounts, bring health bengfits.

The main criteria for the selection of probiotics include the following [4]:

— the probiotic must be non-pathogenic, sensitive to conventional antibiotics, not capable of
acquiring antibiotic resistance or virulence plasmids;

— the probiotic must withstand transit through the gastrointestinal tract, which means
resistance to bile salts, low pH and proteases when tested in vitro;

— the probiotic should be able to take root on intestinal cells and effectively block areas that
may be occupied by pathogens;

— the probiotic must grow under production conditions and remain viable under normal
storage conditions;

— the status of «probioticy, that is, its positive effect on health should be confirmed by clinical
studies.

MAIN PART

Probiotic bacteria can be obtained not only from preparations, but also from fermented foods
enriched with probiotics, that is, from products that have undergone a fermentation process (lactic
acid, alcoholic fermentation or pickling, salting).

Under the influence of starter cultures (special microbes or their mixtures) as a result of lactic
acid fermentation, lactic drinks (kefir, yogurt, yogurt), as well as sour cream, cottage cheese,
cheese are obtained.

Special starter culture is used to obtain each of these products [5].

— Sourdough for yogurt consists of «Bulgarian sticks» (Lactobacillus delbrueskii subsp.

Bulgaricus) and thermophilic streptococcus (Streptococcus thermophilus).

— Sourdough for kefir — from kefir «fungus».

— Sourdough for yogurt — from lactic streptococcus.

Sour-milk products do not belong to probiotic until probiotic microorganisms are additionally
introduced into their composition. Ferments are not probiotics, but microorganisms, under the
influence of which the fermentation process occurs.

Therefore, on the shelves of shops you can see, for example, «ordinary» kefir and bio-kefir. The
difference between them is that only kefir starter is present in kefir, and in addition to kefir starter,
bio-kefir must contain additionally introduced live probiotic microorganisms.

Is it possible to benefit from probiotics in lactic acid products? Of course, you can. When
fulfilling the same conditions that, apply to drugs with probiotics. These are the requirements for
strains of lactic acid bacteria, their number and viability.

To prevent or solve a specific health problem using dairy products, you need to choose the
product that contains the necessary (according to confirmed studies) strain or strains of
microorganisms [6].

The number of probiotic bacteria in a portion of the product should not be less than the amount
with which proven results were obtained in control studies.

In addition, the probiotic effect of the product is possible only if the probiotic
microorganisms are alive. Such can be found in fermented milk products with a shelf life of a
couple of days (subject to proper transportation and storage) [7].

All other products with a longer shelf life undergo the pasteurization process and, as a rule,
probiotics in them die under the influence of temperature.

Thus, preventive and therapeutic therapy is aimed at the use of probiotic drugs. Along with
this, probiotic products containing live microorganisms can be used. However, studies in this
direction are very few or practically absent. Consumers are also little informed about the possibility
and effectiveness of using probiotic products as replacement therapy for gastrointestinal diseases
[8]. The aim of our study was to study and evaluate the survival of lactic acid bacteria in vitro,
simulating digestion in the stomach and intestines of a person, as well as the development of a
strategy for the most effective use of probiotic strains of lactic acid bacteria in the prevention and
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treatment of gastrointestinal diseases. This criterion can be considered one of the fundamental
requirements for the effectiveness of probiotics.

From a practical point of view, the state of colonization resistance of the intestines of the
patient is very important, which determines the timing of the engraftment of probiotic
microorganisms and their therapeutic effect (or lack thereof). Colonization resistance itself is
directly related to the biological properties of both probiotic microorganisms and indigenous
microflora. It is indigenous intestinal microflora that determines the competitiveness or compatibility
with probiotic microorganisms.

The study used the method of Darmov I.V. patent RU 2 468 087 C1 from 09.08.2011 [9].

Despite a rather large arsenal of methods that can be used to assess the state of intestinal
microflora (PCR diagnostics, chromatography-mass spectrometry, studies of microbial
metabolites), bacteriological methods that are closest to the claimed method are still priority.

This method was also chosen because there is an increase in the efficiency and accuracy
of the method for detecting viable probiotic microorganisms by maximizing the conditions of its
implementation to natural ones due to the additional use of enzymes inherent in the corresponding
sections of the digestive tract, as well as by choosing a more accurate incubation time. In addition,
the method allows to increase the accuracy of determining the viability of microorganisms due to a
more complete release of a suspension of microorganisms from an acidic environment and more
accurate counting of microorganisms by pre-sowing them on a solid nutrient medium.

This result is achieved by the fact that this method of identifying viable probiotic
microorganisms includes an initial determination of their number, subsequent incubation under
conditions that mimic the human digestion process, re-determination of the number of living
microorganisms, a comparison of the numerical values of the number of microorganisms at the
beginning and end of the experiment, and judging by the results comparing the number of viable
microorganisms. This is determined after incubation of probiotic microorganisms for 4 hours in an
acidic model medium with Acidin-pepsin by plating a suspension of microorganisms on a solid
nutrient medium, counting the grown colonies and then determining the number of viable
microorganisms. The remaining suspension is freed from the incubation medium, an alkaline
model medium with Panzinorm forte 20000 is added to the sediment in a volume similar to the
volume of the acidic model medium, the sediment is resuspended and the suspension is incubated
for 12 hours. After that, the residual number of viable microorganisms is determined by plating on a
solid nutrient medium and counting grown colonies [9].

To obtain an acidic model medium with a pH of 2,0-2,2, 89,1 ml of a 0,1 M citric acid
solution can be mixed with 10,9 ml of a 0,2 M sodium phosphate disubstituted solution.

Incubation of probiotic microorganisms can be carried out in an acidic model medium with a
pH of 2,0-2,2, containing additional acidin-pepsin 0,5 mg - ml™.

To obtain an alkaline model medium with a pH of 7,0-7,2, 17,6 ml of a 0,1 M citric acid
solution can be mixed with 82,4 ml of a 0,2 M disubstituted sodium phosphate solution.

The incubation of probiotic microorganisms can be carried out in an alkaline model medium
with a pH of 7,0-7,2, which additionally contains panzinorm forte 20,000 2,5 mg - ml™.

Thus, the technical result that can be achieved by using the proposed method is that the
quantitative composition of probiotic microorganisms and their viability are determined by
sequential incubation of microorganisms in acidic and alkaline model environments with the
corresponding enzyme preparations that mimic the physiological processes of digestion in the
gastrointestinal tract person. The established quantitative values of viable probiotic
microorganisms make it possible to judge with high accuracy how many percent of probiotic
microorganisms from the initial therapeutic dose taken orally can reach the large intestine, colonize
its mucous membrane and have a positive effect from replacement therapy.

It is known that the average size of a person’s stomach is 1,5-2,0 liters. Gastric juice has
proteolytic activity in a wide range with two pronounced optimums: pH 1,5-2,0, at which the
maximum activity of pepsin is observed, and 3,2-3,5 when gastripsin activity is most pronounced.
Evacuation of food from the stomach after mixing with gastric juice into the duodenum (with a
change in pH values from 5,6—7,9 in the bulb of the duodenum to 8,0-9,0 in the small and ileum)
depends on the temperature of the food eaten, physical the state and chemical composition, as
well as its volume, but in general, the residence time of mixed food in the stomach of an adult is
from 3 to 10 hours. Taking into account the consistency of the food eaten, its composition and
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temperature, individual characteristics, the speed of physiological contractions of the intestine, the
average time for the digestible food to move through the small and ileum is 12 hours.

Thus, a method for identifying viable probiotic microorganisms is that in vitro conditions
determine the number of living microorganisms at the beginning, end of the experiment, and
compare their numerical values. To simulate the physiological and biochemical parameters that
occur during digestion in the stomach cavity and small intestine, special model media are used
based on citrate-phosphate buffer solution with average acidity values of the gastric and duodenal
juice in the range of 2,5-7,6 and adds enzyme preparations Acidin-pepsin and Panzinorm forte
20000. Acidin-pepsin has proteolytic properties, increases the acidity of the first model
environment; panzinorm forte 20000 compensates for the insufficiency of exocrine pancreatic
function due to the components included in its composition (lipase, amylase and protease
enzymes).

For the study, we used fermented milk products from different manufacturers: «buo-C»,
«CHexok», bio-kefir from FoodMaster, «Aumgonakt», and bio-kefir from Mon-KOM-laenogap. The
overview of the measured parameters is in table 1.

We give an example (Table 2). In the «Buo-C» study, 4,3x10® CFU/g were detected. The
calculation was carried out according to GOST 10444.11-2013 and 4 dilutions of two Petri dishes
were performed. This is the initial amount of lactic organisms in the product, which corresponds to
the description on the package. After passing through the stomach, food and preparations
containing probiotics enter the small intestine, where they are held for at least 4 hours. This time is
sufficient for the probiotics to show their functional activity in the intestines of humans or animals.
Therefore, the effect of intestinal juice (mainly bile acids) was studied for 4 hours.

Table 1 — Identifying viable of probiotic microorganisms
The initial number of After incubation for After incubation for 12
viable lactic acid 4 hours in an acidic hours in an alkaline
Product . . .
bacteria, environment, environment,
nx10° CFU / g nx10* CFU / g nx10° CFU / g
BMO'C 4;3 276 315
CHexok 3,2 3,0 2,5
Bio-kefir FoodMaster 3,3 3,5 3,5
Bio-kefir Mon-KOM 24 26 40
MaBnogap
Aungonakr 3,6 3.1 4,0

The second seeding was done after 4 hours of incubation of bacteria in an acidic model
environment. Then, dilutions were also made, when the fourth dilution revealed the absence of
grown colonies. Accordingly, after calculating the first three dilutions, we calculated that the
number of microorganisms is 2,6x10* CFU/g. After 12 hours of incubation of lactic acid bacteria in
an alkaline model medium simulating the intestinal environment, it was found that during the
second dilution there are no colonies. Thus, the amount is — 3,5%10° CFU/g.

Table 2 — Identifying viable of probiotic microorganisms in «bno-C»

The degree of dilution Petri dish Ne 1 Petri dish Ne 2
10” not countable not countable
10° 132 115
10° 41 38
10’ 9 7

The average value: 4,3x10° CFU/g
10" 121 117
10° 35 21
10° 5 3
10° 0 0
The average value: 2,6x10* CFU/g
10" 3 4
10° 0 0
The average value: 3,5x10° CFU/g

From the data obtained, it can be seen that all the isolated strains are initially resistant to
the action of gastric juice, that is, to low pH values, and to bile salts. These properties of cells are
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preserved during all types of storage. The resistance of the studied strains of lactic acid bacteria to
low pH and bile acids indicates the possibility of their use as preventive and therapeutic probiotics
for humans.

CONCLUSION

In conclusion, the following should be noted:

— «Method of detecting viable probiotic microorganisms in in vitro conditions, imitating
digestion process in humans» was applied to fermented milk probiotic products. This method made
it possible to efficiently and accurately identify the number of viable probiotic microorganisms by
maximizing the approximation of its conditions to natural ones due to the additional use of
enzymes inherent in the corresponding sections of the digestive tract, as well as by choosing a
more accurate incubation time.

— experimental data were obtained on a significant — by 5-6 orders of magnitude decrease
in the number of probiotic microorganisms entering the body, confirming the previously studied
research data and reports on a decrease in the number of viable probiotic microorganisms by 3-7
orders of magnitude.

The experiments conducted in the framework of our study showed that the colonies of lactic
acid bacteria isolated by us possess one of the important probiotic properties — they are resistant
to gastrointestinal stress. We see the confirmation in the figure 1. In the future, it is planned to
determine the resistance to oxidative processes, the degree of antagonistic activity against
opportunistic bacteria.

4

bue-C Cuesor Bio-kefir Bio-kefir  Auwonakt
FM Mon-KOM
" The initial number ™ After incubation for 4 hours After incubation for 12 hours

Figure 1 — Quantitative assessment of lactic acid bacteria survival
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CYTKbIWKbINT BAKTEPUANAPBIHbIH MPOBUOTUKANBIK TAFAMAOAPAOA TIPLWUINIKKE
KABINETTINITCIH BAFAIAY
H.O. pemoea, A.A. butkeeBa, A.b. Kanvesa

Makanada maramdbl ac Kopbimy XyUeci aypynapbiHa anmMacmbipywbl mepanusi pemiHoe KosdaHy
MyMKiHOigiHe Kambicmbl Macenenep markbinaHadbl. Ocbl 3epmmey0diH Makcamebl - adaMHbIH acka3aHbIHOa
JXOHe iwekmepiHde ac KopbimyObl uMumauyusiiali ombIpbirl, Cym KblWKblObl b6akmepusinapObiH
emipweHOieiH 3epmmey xoHe baranay, coHOali-aK acKa3aH-ileK Xondapbl aypynapbiHbIH anobIH-aly XoHe
emlOeyde cym KblWKblIbl 6akmepusinapblHbiH npobuomukanblK wmammOapbiH muimOi natdanaHy
cmpameausicbiH xacay. Cym KbiWKbifibl 6akmepusinapbiHbiH in vitro xardalbiHOa emip cypyiH baranayObiH
3amaHayu odicmemeci KondaHbliObl. 3epmmeyde andbimeH [lasnodap 065bICb MypfFbiHOaPbIHbIH
OuemachbiHaH cym KblWKbInObl maramdap nalidanaHbindbl. 3epmmey HamuxeciHOe cym KbIWKbifbl
bakmepusinapbiHbIH mipwinik emyi alimaprbikmal xofapbl 0eHeelide ekeHliai aHbikmandbl. byn enwem
npobuomuxkmepdiH Hezidai cunammamarnapbiHbiH 6ipi 606N Mmabbinadsil.

Tyiin ce3dep: npobuomukmep, CYmMKbIWKbIT bakmepusinapbl, cym eHimOepi, in vitro 3epmmey,
npobuomukaribiK Kacuemmepi.

OLEHKA BbDKMBAEMOCTU MOJIOYHOKUCTIbIX BAKTEPUA B MPOBUOTUYECKUX NPOAYKTAX
NMATAHUA
H.O. Opemosa, A.A. butkeeBa, A.b. Kanvesa

B cmambe paccmampueatomcsi 80rpocCkl, C883aHHbIe C 803MOXHOCMbIO MPUMEHEHUsSI podyKmoe
numaHusi Kak 3amecmumesibHol mepanuu npu 3aboneesaHusix nuuwesapumesibHol cucmemsl. Llenb
GaHHO20 uccie0o8aHUs 3aKMrYyaemcs 8 U3y4eHuUU U OUEeHKe 8bhkusaeMocmu MOJSIOYHOKUCIIbIX bakmepul 8
ycrosusix in vitro, umumupyrowux nuwesapeHue 8 xesnyoke U KUWeYHUKe Yesiogeka, a makxe paspabomka
cmpameauu MakcuMasibHO 3ghheKmuUBHO20 UCM0/Ib308aHUS MPOOUOMUYECKUX WMaMMO8 MOSTOYHOKUCTIbIX
bakmepul npochunakmuku u nevyeHusi 3abonesaHuli KKT. Bbina npumeHeHa cospeMeHHasi MemooOuka
OUEHKU 8blKUBaeMocmu MOJIOYHOKUCbIX 6akmepul in vitro. B uccrnedogaHuu ernepebie UCMob308aruch
MOJIOYHOKUCTIbIE NPOOYKMbI MUMaHUs u3 pauyuoHa HacesneHusi [laenodapckoli obnacmu. Ha ocHose
rnpoeedeHHO20 uccriedosaHusi b6bIlI0 yCmMaHOBIEHO, YMO B8bDKUBAEMOCMb MOJIOYHOKUCIbIX 6Gakmepul
ocmaemcsi Ha Qocmamo4YyHO 8bICOKOM  ypoeHe. [laHHbil  Kpumepul sernssemcsi OOHUM U3
OCHO8OroM1az2aruux 8 xapakmepucmuke rnpobuomukos.

Knroyeeblie croea: npobuomuku, MOSIOYHOKUCbIE bakmepuu, MOMOYHbIU MPodykm, uccredosaHue
in vitro, npobuomuyeckue cgolicmea.

FTAXP: 87.21.09

0.X. lOnpaw6ek', M.O. Banxamyposa?, I".A. CauHoBa'
'Koxa AxveT Acayu aTbiHAaFbl Xanbikapanblk Kasak-Typik yHUBepcuTeTi, TypKiCTaH K.
2KasaK ¥NTTbIK arpapnblk yHMBepcuTeTi, AnMaThbl K.

C¥P TONbIPAKTAFbl AYbIP METAJIAAPAObIH (Pb, Zn, Cd) XKOF APbl MOJILLEPIHIH
KATAJIA3A XXOHE YPEA3A ®EPMEHTTEPIHIH BENICEHANIINHE SCEPI

AHOamna: bByn fbiIbiMU  KYMbiICma  MbIpbii, KaOMul  XXOHE  KOpfacblHHbIH  8pmypiii
KOHUeHmpauyusifiapbiHbIH Cyp monbipakK KypambiHOarbli Kamasnalza MeH ypeasa hepMeHmmepiHid
bernceHdiniciHe acepi mypanbl maxipubenik maniMemmep kenmipineeH. Cyp morbipakka mbiHalmKbilW
menuopaHmmap pemiHoe 8epMUKOMIIOCT, KyKipmnepaummi KandblK xeHe onapObiH Kocranapbl KOCblFaH
ke30eai kadmulidiH — 0,6, 2,9, 5,9 ma/ke, mbipbiumbiH — 51, 254, 508 me/ke, KopracbiHHbIH — 25, 125, 251
me/ke MenwepiHiH morbipak KypaMmbiHOarbl Kamarnasa XoHe ypeasa chepmeHmmepiHid 6ernceHdinieiHe acepi
3epmmeniHdi. Tonbipakmarbl Pb MenuwepiHiH apmybiHa, OFaH 8EPMUKOMIIOCT, KyKipmnepnaummi KanobiK
XoHe onapldbiH KocrnanapbiHbiH KOCbIIyblHA KapamacmaH Kamarnalda MeH ypeasa epMeHmmepiHiH
bernceHdiniai xorapbinalimbiHObIfbl aHbIKMAasobl.

TonbipakK XxyleciHOe MbIpbili NMeH KadMul MesuepiHiH apmybl hepmeHmamusmi b6esnceHOinikmiH
mexenyiHe anbin kenemiHdiai donendeHdi. byn  3aHObINbIK  mMoOnbipakK XydeciHe mbIHalUmKbIW
mesnuopaHmmap pemiHoe 8epMUKOMIOCM, KyKipmrepaummi KandbiK xoHe onapObiH Kocrianapbl KOCblUIFaH
ke30e de cakmasadsbl.

Tylin ce3dep: aybip mMemarndap, KOpracklH, KaOMul, MbIpbiW, ypeasa, Kamajsasa, Cyp mornbipak,
8epPMUKOMIIOCM, KyKipmrepaummi KanoblK XoHe onapOoblH Kocrianapsbl.
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