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Abstract

This document describes the effect of berry extracts on the fermentation process, sensory parameters,
and the number of viable bacterial cells of lactic acid bacteria in probiotic yogurt.

The document presents the results on the effect of berry extracts of Rubus caesius L. (blackberry)
and Rubus idaeus L. (common raspberry) on the growth and reproduction of probiotic lactic acid bacteria,
specifically Lactobacillus acidophilus 0015k-1 and Lactobacillus delbrueckii subsp. bulgaricus 018k-3, as
well as commercial bacterial sourdough thermophilic Streptococcus viscous (BZ-TV) (StST). Additionally,
the document provides results on the fermentation kinetics and sensory characteristics of the final probiotic
yogurt.

As a result, it was found that the addition of berry water extracts reduces the acidity of milk at the
beginning of fermentation, after which the acidity becomes almost almost equal to that of the control
sample. Fermentation of milk in the control sample (without berry extracts) was observed after 4.5 hours.
Samples with raspberry and blackberry extracts fermented with a difference of 15 and 30 minutes,
respectively.

The addition of berry extracts during the fermentation of the probiotic product was found not to
reduce its sensory qualities. In other words, no deviations in acidity, taste, and consistency of the product
were observed.

When determining the number of viable lactic acid bacteria cells in the final product on the 1st, 7th
and 14th days, it was shown that the addition of berry extracts to the starter culture before fermentation had
a positive effect on the viability of lactic acid bacteria. As a result, abundant growth of probiotic lactic acid
bacteria was determined on the 3rd day of storage, with a cell count of not less than 1*10* CFU.
Determination of CFU titers was carried out in the laboratory «Nurtitest» at the Kazakh Academy of
Nutrition.
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A complete and balanced diet is the key to the health of a modern person. In this regard, the
growth of the functional food market directly depends on the trend of deteriorating health in the
population. It is known that poor ecology, antibiotic therapy, the use of pesticides, and unhealthy
food lead to an imbalance in the human microbiome. The concept of functional nutrition comes
from the philosophical traditions of the East, where there is no clear distinction between medicines
and nutrition. Probiotics and prebiotics hold a special place in this concept [1,2].

In recent years, there has been an increasing focus among scientists on probiotics and
prebiotics, and the publicity surrounding microbiome research has broadened the public's
understanding of microorganisms. This extends beyond viewing them solely as disease-causing
agents to be avoided, toward a more rational perspective that recognizes the beneficial role of
microorganisms in human health. In line with these advances, public awareness and acceptance of
probiotics and prebiotics continues to expand [3], with probiotic industry growth estimated at 7%
per year and prebiotic growth projected at 12.7% over the next 8 years [4].
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Microorganisms such as Bifidobacterium, Lactobacillus, and other lactic acid-producing
bacteria (LAB), predominantly isolated from fermented milk products and the intestinal
microbiome, are used as probiotics.

Currently, many modern research methods are used, incl. sequencing method that allows to
isolate and characterize a new spectrum of microorganisms used as next-generation probiotics
from the human microbiome. On this basis, various bacteria have been isolated, such as Roseburia
intestinalis, Faecalibacterium prausnitzii, Eubacterium spp., Bacteroides spp. and Akkermansia
muciniphila from the human intestine [5, 6].

In the search for new probiotic candidates, not only the intestinal microbiome is of great
interest, but also the female genitourinary tract, oral cavity, nasopharynx, and skin [7-9]. Also, the
environment, soil, and plants can be sources of isolation of new types of bacteria [10].

When creating functional products with the addition of prebiotics, it is important to
determine which prebiotic is most appropriate for the particular product being developed.
Consideration should be given to the special characteristics of prebiotics, including their
nutritional and technological properties, such as resistance to processing conditions, minimum and
maximum concentrations that lead to the desired effects, and side effects [11].

Currently, there is a narrow range of confirmed prebiotic substances, among which galactans
and fructans (for example, inulin) predominate. Current prebiotics are not always beneficial. The
problem with traditional transport derivatives of prebiotics is that they also promote the growth of
pathogenic bacteria [12] and have different bioavailability depending on the composition of the
intestinal microbiota.

A number of studies have shown the ability to use FOS (fructooligosaccharides) by
pathogenic strains of Escherichia coli [13-17] and various pathogenic streptococci [18, 19].

In an effort to stimulate a wider group of commensal organisms, new prebiotic candidate
compounds have been developed. These include carbohydrate-based substances derived from
plants—the source of traditional prebiotics such as inulin—but may also include substances that
mimic animal-derived substrates (eg, milk oligosaccharides; O-linked glycans found in mucins),
yeast substances and many non-carbohydrate substances, including polyphenols, fatty acids, herbs,
and other micronutrients [20]. Of particular interest are polyphenols and plant sources rich in them.

In this direction, a lot of research has been carried out by foreign scientists. Deisy Hervert-
Hernandez et al. investigated the effects of a phenolic extract from grape pomace on the growth of
Lactobacillus acidophilus. Their main discovery was that the phenolic extract of grape pomace
significantly increased the biomass of L. acidophilus grown in liquid culture media [21]. Scientists
A.P. do Espirito Santo studied the effect of passion fruit peel powder added to milk powder and
whole milk during fermentation on fermentation kinetics, texture and bacterial viability in
probiotic yogurt. [22].

Premalatha Muniandy in his studies determined the effect of green, white and black tea on
lactic acid production, acid formation activity and viability level of Streptococcus thermophilus
and Lactobacillus spp. in yogurt during 3 weeks of storage in the refrigerator [23]. Vendrame, S
etal. (2011) conducted an in vivo study where people were given juice from wild blueberry powder
for 6 weeks, which showed that juice consumption leads to the growth of Bifidobacteria in the
human intestine [24].

A number of studies have also been done related to the antimicrobial properties of berry
polyphenols, and their inhibitory effect on the growth of certain pathogens. In particular,
Puupponen-Pimia et al (2001,2005) investigated the inhibitory properties of berry polyphenols and
organic acids on the growth of intestinal pathogens [25, 26].

In this regard, we faced the task of determining the effect of berry extracts on probiotic
yogurt prepared on the basis of active strains of lactic acid bacteria isolated and selected by us. For
this, a test production of probiotic yogurt with and without addition (control samples) of berry
extracts of Rubus caesius L. (blackberry gray) and Rubus idaeus L. (common raspberry) was
carried out.

141



MICROBIOLOGY AND VIROLOGY ISSN 2304-585X Neq (43) 2023 www. imv-journal.kz

In the experiment, we studied the effect of berry extracts on the milk fermentation process,
the resulting products’ sensory indicators, and on the viability of lactic acid bacteria Lactobacillus
acidophilus 0015k-1, Lactobacillus delbrueckii subsp. bulgaricus 018k-3 and a commercial
bacterial starter culture of thermophilic viscous streptococcus (BZ-TV) (StST) in the final product.
Strains Lactobacillus acidophilus 0015k-1 and Lactobacillus delbrueckii subsp. bulgaricus 018k-
3, with collection numbers B-RKM 0511 and B-RKM-0509, respectively, belong to the authors of
this scientific article and were obtained from the collection of cultures of the Kazakh National
Agrarian Research University.

Materials and methods of research

Objects of study: collection strains of lactic acid bacteria Lactobacillus acidophilus 0015k-
1, Lactobacillus delbrueckii subsp. bulgaricus 018k-3, a bacterial starter culture based on
Streptococcus thermophiles strain, blackberry and raspberry. Strains Lactobacillus acidophilus
0015k-1 and Lactobacillus delbrueckii subsp. bulgaricus 018k-3 have collection numbers B-RKM
0511 and B-RKM-0509, respectively, and were obtained from the culture collection of the Kazakh
National Agrarian Research University. Previously, these LAB strains were isolated by the authors
of a scientific article (Tulemisova Zh.K., Kozhakhmetova Z.A., Kasenova G.T.) from koumiss, a
traditional fermented milk product in the educational and research laboratory "Microbiocyonoses
and design of probiotics™ at the Kazakh National agricultural research university.

Preparation of mother sourdough and fermentation process

The strains Lactobacillus acidophilus 0015k-1 and Lactobacillus delbrueckii subsp.
bulgaricus 018k-3 were grown in MRS medium for 24 hours. Subsequently, 0.5 ml of the culture
was added to test tubes containing 10 ml of milk, and the mixture was placed in a thermostat until
a stable clot formed.
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Figure 1 - Scheme of the mother sourdough preparation: 1 - dry thermophilic streptococcus from freeze-

drying; 2 — liquid starter set from MRS medium; 3 - brisk culture after secondary reseeding in milk; 4 -

organoleptic check of the starter in a glass; 5—check by microscopy; 6 - propagated culture in a flask; 7 -
fermentation of the test probiotic product
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The mixture was then cooled for 4 hours. Following this, a starter was created based on a
combination of the two aforementioned LAB strains and a commercial bacterial starter culture of
thermophilic viscous Streptococcus (BZ-TV) (StST) in a quantitative ratio of 2% - 2% - 1%,
respectively.

Preparation of plant extracts

The preparation of plant extracts was conducted using the method described by Molan et al.
with some modifications [27]. Berries (blackberries, raspberries) weighing 100 g were mixed with
100 ml of distilled water and ground using a blender (Philips). The resulting solution was
centrifuged (3000 rpm, 15 min), and the plant liquid was then filtered through an ash filter. For
sterilization purposes, the resulting liquid was autoclaved at 121°C and 1 bar for 10 minutes. The
extracts were subsequently stored at -20°C for further use.

Test production and control of the fermentation process of the probiotic product
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The prepared sourdough was used to ferment a probiotic product with and without berry
extracts (control sample). The sourdough was added in the amount of 5% of the volume of milk,
berry extracts 10% each. Next, the finished mixture of milk, starter and extracts was poured into
sterile jars in a laminar box and placed in a thermostat at 37°C for fermentation.

During fermentation, acidity measurements were made for 3 samples using a pH meter.
Measurements were taken at the beginning of fermentation and 3 and 4 hours after the start of
fermentation. In order not to miss the pH -4.60 after 4 hours, measurements were taken more
frequently, every 30 then 15 minutes. Fermentation proceeded until a good curd was formed and
a pH of 4.60. After fermentation, the jars were cooled in the refrigerator.

Organoleptic evaluation

A tasting was conducted to evaluate the sensory characteristics of the products. In this study,
we employed the profile, or descriptor-profile, method (Flavor Profile Method according to ISO
6564) [28]. This method is an organoleptic approach for assessing a set of features (aroma, taste,
texture) using pre-selected descriptive characteristics (descriptors). It involves verbal descriptions
and the quantitative expression of organoleptic features, evaluated on a points scale. Products were
assessed for appearance, color, smell, taste, and texture on a 5-point scale.

Number of viable bacterial cells

To determine the CFU titers, 1 ml of the test product, the control sample, and the samples
containing the plant extract were serially diluted 10-fold in physical solution and after 1 ml of an
aliquot of the dilution was inoculated onto the surface of the MRS plates and incubated at 37°C
for 48 hours. The number of viable bacterial cells was then counted. Cell counts were performed
on the 1st, 7th, 14th days of product storage in the refrigerator.

Results and discussion

Fermentation control and schedule for probiotic products

To monitor the fermentation and the fermentation process of the desired product, acidity was
measured during the entire fermentation of all 3 samples using a pH meter.

According to the data obtained from the control of fermentation, shown in Figure 3, changes
in the pH values from the beginning of milk fermentation to the complete fermentation process for
all three samples are shown. The graph indicates that the addition of plant extracts initially
increases the acidity of milk during fermentation, after which the acidity becomes nearly equal to
that of the control sample. Notably, the control sample completed fermentation in 4.5 hours, while
samples with raspberry and blackberry extracts fermented with a difference of 15 and 30 minutes,
respectively.

Acidity measurements for the resulting product were conducted the day after fermentation,
where the control sample showed a pH value of 4.32, the blackberry sample - 4.28 and the
raspberry sample - 4.22. Additionally, the graph results indicate that the addition of berry extracts
does not significantly affect the acidity of the final product.
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Figure 2 — Kinetic of pH changing during fermentation

Organoleptic evaluation of probiotic products

The organoleptic evaluation of the products was evaluated in terms of appearance, color,

smell, taste and texture on a 5-point scale.

The data obtained from the experiment (Figure 4) showed a positive assessment of the
products for each criterion. The results of the tasting did not reveal critical changes in the
organoleptic characteristics of probiotic products. The control sample was slightly inferior in
consistency and smell of the product to samples with the addition of plant extracts. The highest
score for the best indicator for all the studied criteria was shown by the sample with blackberry.

It is important to note that when adding extracts during the fermentation of the probiotic
product, no deviations in the acidity, taste and consistency of the product were detected. At the
same time, the extract was distributed evenly throughout the entire structure of the product, there

was no whey separation, and the clot was even and strong.
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Figure 3 - Sensory profile of probiotic products

144



MICROBIOLOGY AND VIROLOGY ISSN 2304-585X Neq (43) 2023 www. imv-journal.kz

Number of viable bacterial cells

An important indicator of the evaluation of functional probiotic products is the number of
viable cells in the final product consumed.

In this regard, we were faced with the task of determining the level of survival of probiotic
starter cultures in the probiotic yogurt obtained during the test production, as a result of which
positive indicators were obtained.

From the presented data (Figure 4) it is shown that the addition of berry extracts to the starter
culture before fermentation has a positive effect on the viability of lactic acid bacteria. The
obtained probiotic yoghurts with plant extract showed high titers of bacteria compared to the
control sample. At the beginning of the determination of the survival of starter probiotic cultures,
results were obtained with a difference of 65 and 70 CFU, on day 7 for 17 and 12 CFU, on day 14
30 and 25 CFU.

In order to confirm our results, the determination of CFU titers in the studied products was
additionally carried out in the Nurtitest laboratory at the Kazakh Academy of Nutrition. Based on
the results of the obtained data, it was found that abundant growth was observed in all three studied
products on the 3rd day of storage, at least 1 * 10'° CFU.
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Figure 4 -Colony-forming units of LAB in probiotic products

Conclusion

In conclusion, the data obtained indicate that the addition of blackberry and raspberry
extracts in the production of probiotic yogurt, based on LAB starter cultures, did not significantly
affect the fermentation kinetics. Sensory indicators were positive for all samples, and the addition
of plant extracts resulted in the most improved consistency and elasticity of the clot. All three types
of yogurt obtained maintained high levels of lactic acid bacteria when stored in the refrigerator.

In our opinion, the obtained indicators could represent desirable product characteristic that
benefits the health of the consumer and ensures the desire of producers to improve the organoleptic
properties, protect the safety and effectiveness of functional products. It could also lead to a change
from the traditional methods of dairy products production, rationalization of the composition, and
the development of hybrid dairy products that include non-dairy ingredients.

In this regard, we believe that our research work addresses an urgent task for the dairy
industry. It should be noted that further studies are needed to investigate the viability of starter
lactic acid bacteria in yogurt after modeling gastrointestinal digestion. Additionally, consideration
should be given to other methods of obtaining berry extracts, particularly in the form of a powder,
which would facilitate their storage and use.
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’KAJEK ChIF BIHIBLIAPBIHBIH IPOBUOTUKAJBIK MOTYPTTBIH, ALY
IMPOLHECIHE, CEHCOPJIBIK IIAPAMETPJIEPIHE )KOHE CYTKbBIIIKbIJIIbI
BAKTEPUAJIAPABIH OMIPIHIEH BAKTEPUSAJIBIK ) KACYIIAJIAP
CAHBIHA 9CEPI

Tyiin

byn makanana Rubus caesius L. (cyp kapaxuzek) xoHe Rubus idaeus L. (kapamaiibiM TaHKypaii)
KHUIEK CHIFBIHABUIapEIHEIH Lactobacillus acidophilus 0015k-1 sxeme Lactobacillus delbrueckii subsp
bulgaricus 018k cyr KeIIKBUIABI GaKTEpPHSUIAPBIHBIH ©Cyl MeH KeOeroiHe ocepi, IMpOOHOTHKAIIBIK
HOTYpTTBIH ally KHHETHKAachl XOHE CEHCODPJBIK MapaMeTrpiepi cumartainfaH. 3epTrey OapbIChIHIA
KbIMBI3JaH OediHin ansiarad Lactobacillus acidophilus 0015k-1, Lactobacillus delbrueckii subsp
bulgaricus 018k-3 mrammmapsr xoHe Streptococcus thermophiles koMMepIMaBIK IITaMMBI MEH
KUIEKTEPAiH CHIFBIHABICH KOCBUIBIN MPOOMOTHKAJIBIK HOTYpT ChlHaMa TYpiHAE HaiblHIanibl. bakeiiay
YJITici peTiHze )KUAEK CHIFBIHABIIAPBIHCHI3 HOTYPT HaibIHAAIIbL.

JKunek CHIFBIHIBUIAPBI  ally TPOIECIHIH aJFallKbl CATBICBIHAA CYTTIH  KBIIIKBULIBIFBIH
TOMEHJICTETIHI, all 3 caFraTTaH KEHiH CYTTIH KbIIIKbUIABUIBIFBI OaKblIay YiriciMeH Oipjael 00JIaThIHIBIFBI
aHBIKTANABI. bakpliay yAriciHig anry yakbITel 4,5 caraTThl Kypaabl. CoJaH KeifiH TaHKypail MeH KapakuaeK
KOCBUIFaH YJITiiep colikecinie 15 xone 30 MUHYTTBIK albIpMalIbUTBIKIIEH allbIThUIIbL. [IpoOnoTHKAIBIK
OHIM/II allIBITY KE3iHE ChIFBIHABLIAPABI KOCY OHIMHIH KBIIIKBUIIBIFbIHA, TOMIHE KOHE KOHCUCTCHIUSICHIHA
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ocep erkeH XOK. CHIFBIHOB OHIMHIH OYKUI KYpBUIBIMBIHA OIpKENKi Tapajabl, CapbICyIblH OeiiHyi
OoMaTel, O1pKENKi )KoHE KOO YABITHIIIBL.

CoHpaii-aK ChIHAK Ke31He CYT KhIIKBIIAB OaKTEePHUIAPBIHBIH OMIipIIEH JKacyIaIapbIHBIH CaHBI 1-
1, 7-mri, 14-uni xyHi aHbIKTanael. Hotmkenep dhepMeHTaIys allbIH/a alllbITKBl OaKTepHUsIapbIiHA JKHUJICK
CBHIFBIHJIBIIAPBIH KOCY CYT KBIIIKBUIABI OaKTepUsIAphIHBIH OMipIICHIITiHE OH oCep €TKECHIH KOPCETTI.
ConbiMeH KaTap, Kazak TaramTaHy akageMmusiCbiHbIH Nutritest 3eprxanaceiiga KTB TUTpi aHBIKTaJIIBL.
Hotwxkenep mpoOMOTHKANBIK WOTYPTTAap YINiH cakTayablH 3-mi kyHi keminge 1*¥10%° KTB mon ecim
KOpCETTi.

KinTri ce3aep: Kapaxxunek, TaHKypai, MpeOMOTUKTEDP, CYT KBIIITKBUIB OaKTepHsIIAPHI.

MPHTH: 34.27.19
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BJIMAHUE ATI'OJHBIX OKCTPAKTOB HA ITPOHECC ®PEPMEHTALIUU,
CEHCOPHBIE ITIOKA3ATEJIM 1 KOJIMYECTBO )KU3HECIIOCOBHBIX
BAKTEPHUAJIBHBIX KJIETOK MOJIOYHOKHCJIBIX BAKTEPUAM
MPOBUOTUYECKOI'O MOT'YPTA

doi:10.53729/MV-AS.2023.04.08

AHHOTANUA

B crarhe onmchIBacTCS BIMSHHE STOTHBIX 3KCTPakToB Rubus caesius L. (exxeBuka cuzas) u Rubus
idaeus L. (MamuHa OOBIKHOBEHHAs) Ha POCT M Pa3MHOXKEHHME MOJIOYHOKHCIBIX Oakrepmii Lactobacillus
acidophilus 0015k-1 u Lactobacillus delbrueckii subsp. bulgaricus 018k-3, kunetuky ¢epmenTanuu u
CCHCOPHBIE MOKAa3aTe N MPOOHMOTHIECKOT0 Horypra.

B xone wccnemoBanms OBUIO CHOENaHO TECTOBOE IPOM3BOACTBO MPOOHMOTHYECKOrO HOrypTa C
Lactobacillus acidophilus 0015k-1, Lactobacillus delbrueckii subsp. bulgaricus 018k-3, BeigeneHHbIX U3
KyMbICa, U KOMMepueckoro mmramma Streptococcus thermophiles ¢ mo0GaBieHueM SITOTHBIX BOIHBIX
AKCTPAKTOB U 0e3 (KOHTPOIBHBINA 00paselr).

BrisicHMIIOCH, YTO 100ABJICHHE IKCTPAKTOB CHHYKAET KUCIIOTHOCTh MOJIOKA B Havajle 3aKBallliBaHUs,
a crycTs 3 Yaca KHCIOTHOCTh MPAKTHYECKU BEIPABHUBAETCS C KOHTPOIBHBIM 00pa3iioM. Bpems 3akBacku
KOHTPOJILHOTO 00pasiia cocTaBmwiIo 4,5 daca. 3aTeM 3aKBACHIIUCH 00pasmbl ¢ MAIMHON U C €KEBHKOH C
pasuurei B 15 u 30 MHHYT, COOTBETCTBEHHO.

JlobGaBieHre 3KCTPAaKTOB BO BpPEMs CKBAIIMBAHUS MPOOMOTHYECKOTO MPOIYKTa HE TOBIHUSIIO Ha
KHCIIOTHOCTh, BKYC M KOHCHUCTEHIIMIO TPOJYKTAa. DKCTPaKT OBUI paclpesielieH paBHOMEPHO MO Bcei
CTPYKTYpE MPOyKTa, OTJICICHUS CBIBOPOTKH HE OBLIO, CTYCTOK 00Pa30BajICs POBHBIN M KPEIIKUH.

Takxke B XOme TecTa OIPENEsIOCh KOJIUYECTBO >KU3HECIOCOOHBIX KIIETOK MOJOYHOKHCIIBIX
Oaktepuit B 1-if, 7-i1, 14-it muu. Pesynprarhl mokazamw, 4TO M00aBICHHE STOMHBIX JIKCTPAKTOB B
3aKBACOYHYIO KYJIBTYPY J0 (PEPMEHTALIMU BIHUSET MOJIOKHUTEIHHO Ha )KU3HECIIOCOOHOCTh MOJIOYHOKHUCITBIX
Oaktepuii. JJomomHurensHo ObUTO crenano onpenenenue THTpoB KOE B mabopatopuun «HyTtpurect» npu
Kazaxckoii Akanmemun nutaHus. Pe3ynbraT mokaszaid OOWJIBHBIN POCT MOJOYHOKHCIBIX OaKTepuil s
pOOMOTHYECKUX HOTypTOB Ha 3 JieHb XxpaneHus, He menee 1%10° KOE.

KuroueBble ¢j10Ba: €XeBUKA, MAJIMHA, TPEONOTHKH, MOJIOYHOKHCITBIE OaKTepHH.

[TonHOIIEHHOE W COAlaHCUPOBAHUE MUTAHUE SBIICTCS 3AJI0TOM 370POBbS COBPEMEHHOTO
yenoBeka. PocT pbiHKa MpoIyKTOB () YHKIIMOHAILHOTO MUTAHUS HATIPSMYIO 3aBUCHUT OT T€HACHIIUN
YXYALIEHUST 3[0pOBbs HaceneHus. [lmoxasi SKOJOrws, aHTHOMOTUKOTEPAIHs, WCIOJIb30BaHUE
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NECTULUIOB B CEIBCKOM XO3SHCTBE, HE30pOBas MHUIIa BEAyT K aucOanmaHcy MHKpoOnoma
yenoBeka. KoHuenuus (pyHKIHOHAIBHOTO MHUTAHUSA MPOMCXOAUT OT (PpuimocoCKuxX Tpaauuui
BocToka, B KOTOPBIX HET SIBHOTO Pa3In4Ms MEXIY JIeKapcTBaMu M nmuTanueM. Ocoboe MecTo B
ATOM KOHIEMIUY 3aHUMAIOT TPOOUOTHKH U TpeOnoTHKH [1, 2].

[IpoOuoTtukam u nMpedUOTHKAaM B MOCIEAHHUE TOABI yaenseTcs Bce Ooubllie BHUMaHUS. B
COOTBETCTBUU C 3TUMHU JOCTHKEHHUSIMH OOIIECTBEHHOE CO3HAHWE U MPU3HAHHUE MPOOMOTHUKOB U
NpeOMOTHUKOB TPONOJDKAET paclMpAThCs [3], TpuU 3TOM pOCT HHAYCTPUH HPOOHOTHKOB
orieHuBaeTcs B 7% B roj, a mpeOMOTHYECKUN POCT MPOrHO3UpYyeTcs Ha ypoBHE 12,7% B TeueHue
nociaeaHux 8 ner [4].

Tpaguuuonno Bifidobacterium, Lactobacillus u npyrue OGakTepuu, HpoayHHPYIOLIHE
MOJIOYHYIO KHCJIOTY, IPEUMYIIECTBEHHO BBIJCICHHBIE U3 KHCIOMOJIOYHBIX TPOJIYKTOB U
(dhekaIbHOTr0 MUKPOOHOMA UCTIOJIB3YIOTCS B KAUECTBE TPOOHOTHKOB.

CekBeHUPOBAaHHE U COBPEMEHHBIE METObl KYJIHTHUBUPOBAHUS MO3BOJMIM BBIACTUTH U
0XapaKTepU30BaTh HOBBIN CIIEKTP MUKPOOPTaHU3MOB U3 MUKpOOHOMa YeloBeKa, KOTOPbIE MOT'YT
OBITh MPOOMOTHMKAMKM HOBOTO TMOKoJeHUs. Hanpumep, takue kak Roseburia intestinalis,
Faecalibacterium prausnitzii, Eubacterium spp., Bacteroides spp. u Akkermansia muciniphila,
OBLIY BBIJCIICHBI U3 KUIIICUHHKA YeioBeka [5,0].

B noucke HOBBIX KaHIUAATOB - HCTOYHUKOB TPOOHOTUKOB OOJIBIIION HHTEPEC MPEICTABISET
HE TOJIBKO MUKPOOMOM KHIIEYHHKA YEIOBEKa, HO U KEHCKUH MOUYEIIOJIOBOM TPAKT, MOJIOCTh PTa,
HOCOTJIOTKA M KoXKa [ 7-9]. Taxke HCTOYHUKAMH BBIJICJICHUSI HOBBIX BHIOB OaKTEpUi MOTYT OBITh
OKpYyKarollas Hac cpena, noysa u pactenus [10].

[Ipu co3manuu (QyHKIIMOHATBHBIX MPOAYKTOB C J00aBlieHHEM NPEOMOTUKOB BaKHO
ONpeNeNIUTh, KaKoi MNpeOUOTHUK sBISETCS Haubojee MOAXOIAIUM s KOHKPETHOTO
paszpabarbiBaemMoro mnpoaykra. CreayeT NpPUHATH BO BHHMMAaHHE OCOObIE XapaKTEePUCTHUKH
NpeOMOTHUKOB, B TOM YHCJIE HMX MUTATEIbHBIE W TEXHOJOTWYECKHE CBOMCTBA, TaKHe Kak
YCTOMYMBOCTh K YCJIOBHSIM OOpaOOTKM, MHHHMAJIbHBIE M MaKCHMaJlbHble KOHIICHTpAIUH,
MO3BOJISIOIINE TOCTUYD KelaeMbIX 3P (PEeKToB, ¢ yueToM nodoyHoro aercTus [11].

B nacrosimiee Bpems cyliecTByeT y3KHil Kpyr MOATBEPKIACHHBIX MPEONOTHUYECKUX BEILIECTB,
Cpeau KOTOPhIX peo0IafatoT rajlakTalbl U GpyKTaHsl (Hanpumep, nHyauH). CyliecTByromue Ha
ceroAHss MpeOMOTHMKM HE BCerga MpUHOCAT Toip3y. IIpobnema ¢ TpaauLMOHHBIMU
TPAHCHOPTHBIMH TPOU3BOAHBIMH TNPEOMOTUKOB 3aKJIIOYaeTcsi B TOM, 4YTO OHH TaKXKe
CIOCOOCTBYIOT POCTY MATOTEHHBIX Oaktepuid [12] u 006manarT pa3nuyHON OMOAOCTYITHOCTHIO B
3aBHCHUMOCTH OT COCTaBa KUIIEYHOW MHUKPOOUOTBHI.

B pane HUCCIIEIOBAaHUI IIOKa3aHa CIIOCOOHOCTH HUCHOJIL30BAHUS dOC
(bpykToomurocaxapupl) maroreHHbIMU IntamMmamu Escherichia coli [13-17] u pasnuunbiME
MaTOr€HHBIMU BUJAMH CTPENTOKOKKOB [18,19].

CrpemieHHe CTUMYIHPOBaTh 0Oojee MIMPOKYI0 TPYHIY KOMMEHCAJIbHBIX OpPraHHM3MOB
MO3BOJIUJIO pa3paboTaTh HOBBIE MPEOMOTHYECKHE COeMUHEHHS-KaHAuAaTel. OHU BKJIIOYAIOT B
ceOs1 BellecTBa Ha OCHOBE YIJIEBOJIOB, MTOJYYEHHbIE U3 PACTEHUN — MCTOYHUKOB TPATUIIMOHHBIX
npeOMOTUKOB, TAKMX KaK HMHYJIHWH, — HO MOTYT TakXKe€ BKIJIIOYaTh BELIECTBA, UMHUTHPYIOIINE
cyOCTpaThl >KHBOTHOTO NIPOHMCXOXACHUS (HAIpUMEp, OJIMrocaxapuisl Moiioka; O-CBs3aHHBIC
[JIMKaHbI, COJIEprKallie B MYIIMHAX ), IPOKKEBbIE BEIIECTBA U MHOTHE HEYIJIEBO/IHbIE BEIIECTRA,
BKJII0Yass TOJIH(EHOIIBI, KUPHbIE KUCIOTHI, TPaBbl U JApyrue MukposneMeHTsl [20]. OcoOsrii
MHTEPEC 3aHUMAIOT NMOJU(EHOIIbI U PaCTUTEIbHbIE UCTOYHUKH, OOTaThle UMHU.

OueHb MHOTO HCCIICIOBAaHHM CHENaHO 3apyOeKHBIMU YYEHBIMH B 3TOH obOmactu. Deisy
Hervert-Herndndez u np. uccienosanu BiausiHUE (PEHOIBHOTO SKCTPAKTa BUHOTPAJIHBIX BBKMMOK
Ha poct Lactobacillus acidophilus. OcHOBHBIM OTKpBITHEM OBUIO TO, YTO (DEHOIBHBINA IKCTPAKT
BUHOTPAJHBIX BBUKMMOK BBI3BA 3HAUWTEIbHOE yBenuueHue Owmomaccer L. acidophilus,
BBIPAIICHHOTO B KUAKHX KylIbTypanbHbIX cpemax [21]. A.P. do Espirito Santo mposenu
UCCJIEIOBaHKE, IJie OHU JT0OABIISIIM MOPOILIOK KOXKYPhl MapaKkyiiil B CyX0O€ U LIETbHOE MOJIOKO BO
BpeMsl CKBalllMBaHUS, W3ydalW BIUSHUEC Ha KHUHETUKY (EpMEHTAlUU, TEKCTypy U
YKU3HECTIOCOOHOCTh OaKkTepuii B mpodnoTruieckom iorypre [22]. Premalatha Muniandy uszyuwnnm
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BIIUSTHUE 3€JIeHOro, OeJoro W YepHOro COPTOB 4as Ha IPOU3BOJCTBO MOJOYHOW KHCIIOTHI,
KHCJI0TO00pa3oBaHue M KU3HECTocoOHOCTh Streptococcus thermophilus u Lactobacillus spp. B
forypre Bo BpeMs 3-HelelbHOro XpaHeHus B xonoawiabHuke [23]. Vendrame, S u ap. (2011)
npoBesu IN VIVO McclienoBaHue, Iie JIOIIM JAaBald MUTh COK M3 MOPOIIKA JTUKOW YCPHHUKH B
Te4YeHHe 6 HeJelb. Pe3ynbrar uccieoBanus MoKasas, 4To MOTPedIeHuEe COKa IPUBOTUT K POCTY
Bifidobacteria B kumeunuke yemosexa[24].

Taxxe ObUT MPOBEACH Psi UCCICNOBAHUM, CBSI3aHHBIX C aHTUMUKPOOHBIMH CBOHCTBaAMH
ATOJIHBIX MOJU(EHOJOB, U UX MHTUOMPYIOIIUM ACHCTBHEM Ha POCT HEKOTOPHIX MaToreHoB. B
yacTHOCTH, Puupponen-Pimia u Jap. wuccieaoBaal HMHIHOUPYIOIIME CBOWCTBA  STOTHBIX
MoTM(EHOJIOB U OPTAaHUYECKUX KUCIOT Ha POCT KUIIECYHBIX TATOTEHOB [25, 26].

B »TOoM wmccnemoBaHuu OBUTO TPOBEICHO TECTOBOE MPOU3BOICTBO MPOOUOTHYECKOTO
forypra ¢ 100aBJIeHHEM STOAHBIX 3KCTpakToB RUbUS caesius L. (exxeBuka cusast) u Rubus idaeus
L. (ManuHa OOBIKHOBEHHAs1), U 0e3 100aBIeHUsI - KOHTPOIJbHBIE 00pa3mbl. M3ydeHo BiusiHEE
ATOJIHBIX HPKCTPAKTOB Ha Mpolecc (pepMeHTaI[Ml, CEHCOPHBIE MOKA3aTeIN U KU3HECIIOCOOHOCTh
moJjouHokucibix Oakrepuii Lactobacillus acidophilus 0015k-1, Lactobacillus delbrueckii subsp.
bulgaricus 018k-3, Streptococcus thermophiles (koMMepueckuii mramMm).

MaTtepuanbl M1 MeTOABI HCCJIEOBAHUS

OObBeKTHl HCClIeIOBaHMS: eKeBHKa, ManuHa, Lactobacillus acidophilus 0015k-1,
Lactobacillus delbrueckii subsp. bulgaricus 018k-3, Streptococcus thermophiles (koMmmepueckuit
mrramm). Lactobacillus acidophilus 0015k-1 u Lactobacillus delbrueckii subsp. bulgaricus 018k-
3, komnekuuoHnHbie HoMepa B-RKM 0511 u B-RKM-0509, cooTBeTCcTBEHHO, OBLITN TIOTYYEHBI U3
KOJUTEKIIUU KyIbTyp Ka3axckoro HallMOHAIBHOTO arpapHOTo HCCIIEI0BATEILCKOTO YHUBEPCUTETA.
Panee MKb Obun BbII€TICHBI U3 KyMBICA, TPAIUITMOHHOTO KHCIIOMOJIOYHOTO HAITUTKA B y4eOHO—
HAy4YHO-UCCIIeIOBaTeNIbcko  abopartopun  «MUKPOOUOIIMOHO30B ¥ KOHCTPYHMPOBaHUE
poOMOTHKOBY Npu KazaxckoMm HalMOHaIbHOM arpapHOM HCCIIE0BaTEIbCKOM YHUBEPCUTETE.

[IpuroroBieHne MaTOYHOM 3aKBAaCKHU U Mpolecc hepMeHTaIHH.

[Irammer Lactobacillus acidophilus 0015k-1 u Lactobacillus delbrueckii subsp. bulgaricus
018k-3 BeipamuBanick B MRS cpezne B Tedenue 24 gacos, ganee 0,5 M BHOCHIU B IPOOHPKH C
MoJIOKOM (10 MJT) U CTaBHJIM B TEPMOCTAT 10 MOSIBICHUS CTAOUIILHOTO CTYCTKa, Jlajiee OXJIaXKaalln
B TeueHHeE 4 4acoB. 3aTeM Jieaiy roOTOBYIO 3aKBacKy M3 2 mraMMoB u Streptococcus thermophiles
(KOMMepUYecKHil TaMM), B KOJTMYECTBEHHOM cooTHOIIeHUU 2%—2%—1%, COOTBETCTBEHHO.

| 57

F B

Pucynok 1- Cxema npuroToBieHHs MAaTOUYHON 3aKBACKH: 1- CyXoil TepMOQUIBHBIN CTPENTOKOKK M3
CyOIMMAaIMOHHOM CYIIKH; 2 — XUAKUI 3aKBacouHbI HaOop u3 MRS cpensl; 3— o)kHBJICHHAs KYJIbTypa
II0cjIe BTOPOI'o NepeceBa Ha MOJIOKE; 4 — opraHojienTHyecKas IpoBepKa 3aKBAaCKH B CTAKaHUYMKE; S—
NpOBEepKa MUKPOCKOIIMPOBAaHUEM; 6 — pa3MHOXKEHHAs KyJIbTypa B Koj0e; 7 — 3aKBalllBaHUE TECTOBOIO
MPOOUOTHIECKOTO IMPOIYKTa
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[IpuroToBneHue pacTUTENBHBIX YKCTPAKTOB

MeToauka MPUTOTOBIEHUS! PACTUTENBHBIX IKCTPAKTOB. PacTuTENbHBIE AKCTPAKTHI OBLIN
INPUTOTOBIIEHBI 1O MeToauke Molan u np. ¢ HeKoTopbIMU H3MeHeHusIMH [27]. Heouurienusle
BOJHBIE IKCTPAKTHI sAron (ekeBukH, ManuHbl) B3BemuBaau (100 r), cmemmBamm co 100 mu
JTUCTHILTMPOBAHHOM BOJIBI U M3MeNbYalu ¢ momortbio osenaepa (Philips). [TomydenHslil pacTBop
nentpudyrupoaiau (3000 06, 15 MuH), 3aTeM paCTUTEITBHYIO KHUIAKOCTh (DUILTPOBAIM UYEpe3
30J1bHBIN GuIbTp. s cTepuimzanum SKCTpakThl aBTokIaBupoBanu rnpu 121°C mpu 1 BAP B
teueHue 10 MunyT. BosiHbBIE SKCTpaKThI pacTeHuit Xxpanwmm npu -20 © C 115 nanpHen et paboThl.

TectoBoe MPoU3BOACTBO M KOHTPOJIb MPOILECCa CKBAILIMBAHUS TPOOMOTUYECKOTO MPOIAYKTa

[IpuroToBneHHyI0 3aKBacKy HWCIONB30BAIA JUIsI 3aKBAIIMBAHUS MPOOMOTHUECKOTO
MPOJIYKTA C STOAHBIMH DKCTpaKTaMHu M 06€3 HUX (KOHTPOJBHBINM oOpaselr). 3aKkBaCKy BHOCHIIM B
KomuecTBe 5% OoT o0bemMa MOJIOKA, SITOHBIE IKCTPAKTHI - o 10 %. [lanee roToByto cMech 3
MOJIOKA, 3aKBACKU M SKCTPAKTOB Pa3iMBAId B CTEpPUJIbHbIE 0AaHOYKHM B JIAMUHApHOM OOKce U
craBumu B Tepmoctar npu +37°C. B Teuenme (epMeHTaMU OBUIM CHETAHBI H3MEPEHHUS
KHCJIOTHOCTH 1 3-X 00pa31ioB ¢ moMoIibio pH MeTpa B Hauane Tecta, 4yepe3 4 yaca rmociie Havyasa
ckBammBaHus. Ilocne usmepennpH npoBonunu wame, kaxasie 30, 3aTeM Kaxaele 15 MUHYT.
depmeHTaIus npoxoauiaa 10 odpazoanus xoporiiero cryctka u pH 4,60. Ilocne depmenTtanun
0aHOYKHU OXJTKIANIN B XOJIOJUIBHHKE.

OpranonenTuyeckasl OleHKa

Jlisl OLIEHKU CEHCOPHBIX MOKa3aTesell MpoJyKTOB Oblia MpoBeneHa Jerycranus. B aToi
pabote wucmoab30Bayics MPOGUIBHBIN, aeckpunTopHO-npodunsHbii, meton (Flavour Profile
Method mo ISO 6564) [28], opraHonenNTHYECKUNA METOJ| OIEHKHA COBOKYIMHOCTH IMPHU3HAKOB-
CBOMCTB (apomara, BKyca, KOHCHCTEHIIMH) C HCIOJIb30BaHUEM NPEIBAPUTEIHLHO BBIOPAHHBIX
ONMCATEIbHBIX XapAKTEPUCTUK-IECKPUIITOPOB. MeToa mozpa3yMeBaeT CIOBECHOE ONMUCAHHUE U
KOJIMYECTBEHHOE BBbIpAXECHHE OpPraHOJENTHYECKUX TMPU3HAKOB, OIICHMBAEMbIX B Oaiax.
[IpoayKThl OlEHUBANIKCH 1O BHEIIHEMY BHUAY, I[BETY, 3amaxy, BKYCY M KOHCUCTCHIIMH IO 5-
OayIbHOM HIKaJIe.

KonnyecTBo XU3HECTTOCOOHBIX OaKTEPHATBHBIX KIETOK

Hns onpenenenus tutpoB KOE 1 Ma TecToBOro mpoaykTra, KOHTPOJBHBIA oOpasen u
00pa3ipl, COAep)Kallhe PACTUTENbHBIM 3KCTPaKT, MOCIEA0BaTeabHO pa3Bomwid B 10 pa3 B
¢buznyecKoM pacTBOpe M Mmociie 1 MJ aduKBOTHI pa3BelleHUs MHOKYJIUPOBAIM HAa TOBEPXHOCTh
yamek [lerpu ¢ nutatensHOU cpenoit MRS u unky6upoBanu npu +37°C B TeueHue 48 4acos.
3areM MOJICYUTHIBATN KOJWYECTBO )KM3HECTIOCOOHBIX OaKkTepHalbHBIX KieToK. [loncyer kieTok
IIPOBOAMIIN YEPE3 ACHb, HEAEIIO U ABE HEJIENH 110CJIE XPAaHEHUS IPOAYKTa B XOJIOJWIbHUKE.

Pe3yabTaThl U 00Cy:KIeHUE

KonTtpoisb pepmenTanmu u rpaduk CKBaIIMBaHUS MPOOUOTHYECKUX MPOTYKTOB

B teuenue depmeHTanuu OBUTM CHETaHBl HW3MEPEHUS KHUCIOTHOCTH 3-X 00pasioB ¢
nomombio pH merpa. I'paduk dhepmenTanuu nmokasbiBaeT U3MeHeHHE 3HaueHus pH ot Havana
3aKBaIlIMBaHU JIO0 TIOJHOTO CKBALIMBAHMUA NPOAYKTOB (pucyHOK 2). [TokazaHo, uro nobaBiieHue
9KCTPAKTOB CHUXKAET KHUCJIOTHOCTh MOJOKa B Hayalle 3aKBallMBaHUS, Jajiee KUCIOTHOCTh
MPAKTUYECKH BBIPABHUBACTCS C KOHTPOJIBHBIM 00pa3moM. IlepBbIM 3akBacmiiCs KOHTPOJIBHBIN
obpaserr - 3a 4,5 vaca, gaynee — oOpasibl ¢ MaJTUHON U €KEBUKOH, ¢ pazHulen B 15 u 30 MuHyT,
COOTBETCTBEHHO. B mepBbIil IeHb MOCIe 3aKBaIIMBaHUs KOHTPOJIbHBINA o0pazer mokaszan pH 4,32,
MPOIYKT C eXeBuko — 4,28, ¢ manuHOW — 4,22. YCTaHOBIEHO, YTO M00aBJICHUE STOTHBIX
HKCTPAKTOB HE3HAYUTEJIHHO BIUSAET HAa KUCIOTHOCTh MPOYKTA.
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I'padux ckBammmBaHus
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AAADIADIDIN QUICICICICICICITT . YOO
ARPNWRUIOI~NOOWUTIPNWAUIO~N00WOWORFN WA

Hayajgo 3y 4q 44930M 44 45m 54 1 nenn

e K OHTPOJIBHBIN 00paser 6,23 51 4,74 4,6 4,32

=== C 5KCTPAKTOM €XCBHKH 5,84 5,04 4,75 4,64 4,62 4,61 4,28
C 9KCTPAKTOM MaJHHbI 5,96 5,02 4,68 4,62 4,59 4,22

Pucynok 2—- I'padmk uzmenenust pH Bo Bpemst (hepMeHTaITUH

OpranonenTuyeckas oleHKa MPOOMOTUYECKHUX MTPOTYTOB

[IpoayKThl OIIEHUBATUCH IO BHEUTHEMY BUY, IIBETY, 3al1axy, BKYCYy U KOHCUCTEHIUH 110 5-
OayutbHOM miKane. Ha pucyHke 3 mpencTaBlIeHBl CpEIHHE OICHKU MPOIYKTOB IO KaXKIOMY
KpUTEPHUIO. Pe3ynbTaThl IeryCTalliy He BBISIBUIM KPUTHYECKUX U3MEHEHUH B OPraHOJIENTHIECKIX
MOKa3aTesiX MpoOMOTHYECKUX MPOAYKTOB. KOHTponbHBIM 00pa3eln] He3HAUUTEIbHO yCTymal B
OIIEHKAaX KOHCHUCTEHLIUU U 3amaxe MpoayKToB. [IpoyKT ¢ eXeBUKOM MOKa3al HEMHOTO JIydllee
pe3ynbTaThl MO CpPaBHEHUIO TPOAYKTOM € ManuHOW. JoOaBieHHME OSKCTPAaKTOB BO BpeMs
CKBAIlIMBaHUsI MPOOMOTUYECKOTO MPOAYKTA HE BBISIBIIIO OTKJIOHEHUW B KHCIOTHOCTH, BKYCE U
KOHCUCTEHIIMM TPOAYKTA. DKCTPAKThl ObUIM pacHpelesieHbl PaBHOMEPHO MO BCEHMl CTPYKType
MPOYKTA, OTJEICHUS CHBIBOPOTKHU HE OBLIO, CTYCTOK POBHBIN U KPETKUH.

CeHCOprIe nmoras3artejiu
KonTnoabHslii oOpnaszenn

C 3KCTDAKTOM €XKEBUKHU C 3KCTDAKTOM MajHUHbI
Brenrauii Bu
5

N

N

Koncucrenmus IlBer

Bkyc 3amax

Pucynok 3 — CencopHblii mpo¢uiib IPOOMOTHYECKUX MMPOAYKTOB

KonmnuecTBo xu3HECIIOCOOHBIX 0aKTEPHUATTBHBIX KIETOK

BaxxubiM moka3zaTeneM OIeHKH (PYHKIMOHAIBHBIX MPOOUOTHUECKUX MPOAYKTOB SIBIISICTCS
KOJIMYECTBO KU3HECTIOCOOHBIX KIIETOK B TIOTPEOJIIEMOM KOHEYHOM TPOTYKTE.

B cBs3u ¢ oTMM mepen HamMH CTOsUIa 3ajaya ONPENSIUTh YPOBEHb MPUIKUBAEMOCTU
NPOOMOTHYECKMX 3aKBAaCOK B IMPOOMOTHYECKOM HOTypTe, MOJYy4YEeHHOM IIPH OIBITHOM
MIPOU3BOJICTBE, B PE3YJIbTATE YEr0 OBLIN MOTYYCHBI TOJIOKUTEIbHBIE TTOKA3aTEIH.
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W3 npencraBieHHBIX TaHHBIX (PUCYHOK 4) BHJIHO, YTO JOOABICHHE ATOJHBIX SKCTPAKTOB B
3aKBacKy mnepen (pepMeHTaIeil moJ0KUTENbHO BIUSIET Ha KU3HECTIOCOOHOCTh MOJIOYHOKHCIIBIX
Oaxrepuii. [lomyueHHble MPOOMOTHYECKHE HOTYPTHI C PACTUTEIBHBIM HKCTPAKTOM ITOKA3aJIU
BBICOKHME TUTPbI OAKTepUil MO CPaBHEHHUIO C KOHTPOJBHBIM OOpa3ioM. B Hauane ompenenenus
BBDKMBAEMOCTH 3aKBACOYHBIX MPOOMOTHYECKHX KYJIbTYp OBUIM TOJYYEHBI pE3yNbTaThl C
pazuuueit 65 u 70 KOE, na 7-e cytku - 17 u 12 KOE, Ha 14-e cytku - 30 u 25 KOE.

g moaTBepkAeHUsA HamMX pe3yibTaroB onpezneneHue TUTpoB KOE B mccnemyempix
MNPOAYKTax MAOIMOJIHUTENbHO MpoBoauiau B jnaboparopun «Hyprurect» Kazaxckoil akagemun
nutanus. [1o pe3yapTataM Moyd4eHHBIX JaHHBIX YCTAaHOBJICHO, YTO OOMIIBHBIN poCT HaOmI01ancs
y BCEX TPeX MCCIIeyeMbIX IIPOIYKTOB Ha 3-M CyTKHM XpaHeHus, He MeHee 1*10'° KOE.

IMoacuyer KOIOHMIT MOJIOYHOKHUCIBIX 0aKTEPHii B MPOAYKTE

£ a0 265 270

ZUU £1U ZUd
) 200 195 150 180 175 B | neHb
LL x
O 100 — BT geHs
S 0
—
o) . 14 neun
S KonTponbHsIif C skcTpakToM C BKCTPaKTOM MaJTUHBI

C€XKEBUKU
Pucynoxk 4- [Toacuer KOJOHUI MOJIOYHOKHUCIIBIX OaKTepuit

3akiiroueHue

TakuM 00pa3oM, MOTydeHHBIE JaHHBIE TTOKA3aJIH, 9TO JOOABICHHE YKCTPAKTOB €KEBUKH U
MaJIMHBI TIPHU MPOU3BOJICTBE MPOOMOTHYECKOTO HorypTa Ha ocHOBe 3akBacok MKDb He oka3biBaer
CYIIIECTBEHHOTO BJIMSHUS Ha KUHETHKY (epMmeHTanmu. OpraHoJenTHYECKUE TMOKa3aTeNld ObUIn
MOJIOKUTEIBHBIMU JJI1 BCEX 00pa3loB, MpHU J0O0ABICHUHM PACTUTEIBHBIX IKCTPAKTOB IMOJIYYEH
HaunOoJiee yay4IIeHHBIH MOKa3aTeNlb M0 KOHCUCTEHIIMHN U 3JIACTUYHOCTH CrycTKa. Bee Tpu Buaa
MOJIyUEHHOT0 HOTypTa MMENIM BBICOKUN YpOBEHb MOJIOYHOKHCIBIX OaKTepuil NMpu XpaHEHUU B
XoJIoMIbHUKE TpHU +6 - +8°C.

[TomyueHHble pe3yiabTaTbl MOTYT pPACIIUPUTh ACCOPTHUMEHT MPOAYKTOB IUTAHUS
dbyHKIIMOHATBHOTO Ha3zHadyeHus. Cremxyer OTMETUTh, YTO HEOOXOAMMBI JalbHEHIIne
UCCJICIOBAHMS JJI1 U3YUYEHUS KU3HECIIOCOOHOCTH MOJIOUHOKHUCIBIX OakTepuil B Horypre uepes
MOJICIUPOBAHHBIN KETyJOYHO-KUIIEYHOTO TpPakT. Takke HEOOXOIMMO PAacCMOTPETh Ipyrue
CIIO0COOBI MOTYYEHHSI SKCTPAKTOB AT0Jl, B YACTHOCTH B BUE MOPOILIKA, YTO OOJIETYUT UX XpaHEHHE
Y UCIOJIb30BaHUE.
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