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The development of new functional food products containing probiotics and prebiotics of plant origin has ac-
tual scientific and practical values. The presented study purpose is the creation of fermented milk products based on
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L.acidophilus with the introduction of an extract of the Sanguisorba officinalis or great burnet as a prebiotic. Ex-
tracts from the great burnet rhizomes and roots have an antimicrobial activity, specifically against the bacteria
Escherichia coli, Pseudomonas aeruginosa, and Staphylococcus aureus with pronounced bactericidal effect on vari-
ous microbes of the dysenteric and paratyphoid groups, a detrimental effect on Trichomonas, fungi of the genus
Candida and Giardia. Physicochemical and microbiological indicators during ripening and storage of the obtained
fermented milk products based on L.acidophilus with great burnet extracts are considered. Titratable acidity, water-
holding capacity, the number of lactobacilli, viscosity, and organoleptic values of fermented milk products are ana-
lyzed. It is established that the product with great burnet dry extract at a concentration of 10°-3 g/cm”3 has maxi-
mum scores for organoleptic, physicochemical, and microbiological indicators. The developed bio-fermented milk
product enriched by antioxidants from extracts of biologically active compounds of great burnet will meet the na-
tional and international consumers’ demands with recommendations for therapeutic and preventive nutrition and a
healthy lifestyle.

Keywords: Lactobacillus acidophilus, prebiotics, extract of Sanguisorba officinalis, functional
food products, dairy products.
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Pa3zpabomka Ho6bIX NPOOYKMOG (PYHKUUOHALHOZ0 RUMAHUSA, COOEPHCAUUX NPOOUOMUKU U NPEeOUOmUKU
PACMUMENbHO20 NPOUCXOHCOEHUA, UMeem AKMYaabHOe HAyYHOe U npakmuueckoe 3nayenue. Ilenvio npedocmag-
JICHHO20 UCCTIE006AHUA AGNIACMCA CO30AHUE KUCTOMOIOUHBIX NPodyKkmoe na ocHnoee L.acidophilus ¢ eeedenuem ¢
Kauecmee npeouomuxa sxcmpaxma Sanguisorba officinalis wau kposoxneoku. Ixcmpaxkmeut uz Kopruesuny u KopHeii
KpP06oX1eOKu 001a0arom npomueoOMuKpoOHbIM Oeiicmeuem, 6 wacmuocmu ¢ omnowenuu o6axmepun Escherichia
coli, Pseudomonas aeruginosa u Staphylococcus aureus ¢ ssipasicennvim 6axmepuyuoHsim Oelicmeuem Ha paiuy-
Hble MUKDPOOBL OU3eHmepuilHoil u napamugo3noi zpynn, zyoumenvho oeticmeylom na Trichomonas, zpuést pooa
Candida and Giardia. Paccmompenst puszuxo-xumuueckue u MuKpoouoocueckue nOKA3amesu npu coO3pPesanuu u
XpaHeHuu noayueHHbIX KUCIOMOSIOUHBIX NPOOYyKmoe na ocnoge L.acidophilus ¢ sxkempaxmamu kposoxneoku. Ana-
AUZUPOGAHBL MUMPYEMA KUCTIOMHOCb, 6]1A20Y0€PIHCUBAIOWAA CROCOOHOC b, KOJIUYECME0 JIAKNMOOaKmepuil, 6:3-
Kocmb u op2aHonenmuvecKue nOKa3amenu KucioMONOYHbIX NPOOYKMOE. Ycmanoeneno, 4mo npooyKm c IKc-
mpakmom Kpoeoxieoku ¢ Konuenmpayuu 10™-3 2/cm” 3 umeem maxcumanvHvie 0NIbL O OP2AHOSIERMUYECKUM,
dusuko-xumuueckum u MuKpooduonocuueckum noxasamenam. Paspadomannvlii GUOKUCTIOMONOYHBLL RPOOYKM,
0002auieHHbll AHMUOKCUOAGHMAMYU U3 IKCHIPAKMOE OU0102UYeCKU AKMUGHBIX COCOUHEHUIl KPOBOXIeOKU, Oydem
omeeuams 3anpocam OMeYeCHGEeHHbIX U 3apybejcHblX nompedumeneii ¢ peKOMEHOAUUAMU NO J1e4eOHO-
npoguIaKmMuUUecKOMy RUMAHUIO U 300P0BOMY 00PA3Y HCUIHU.

Kiwuessie ciaoBa: Lactobacillus acidophilus, mpeonoruku, 3xcrpakr Sanguisorba officinalis,
NPOAYKTHI (PYHKIIHOHATHLHOIO MUTAHUS, MOJIOYHBIE MPOAYKTHI.
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Kypamvinoa npoouomuxmep meH o0cimOik mexmec npedouomukmep 6ap QYHKUUOHANI0bI Ma2amoapobly
Jicana mypaepin a3ipney e3eKmi uliblMU JHCIHE NPAKMUKATIBIK MAHbi3ea ue. YColHbII2aH 3epmmeyoiH, MaKcanmayl -
Sanguisorba officinalis nemece Kanoviuwionmiy coi2biHObICHIH npeduomux peminde L. acidophilus wuezizinoezi
AULIMBLIZAH CYmM OHIMOepin OHOIpyde Kondany 0Ooqvin madwviniaosvl. Kanoviwienmin mamuipiapviHan aablHEAH
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CbIZBIHOBLIAD MUKDPOOKA Kapcel acepze ue, aman aumkanoa Escherichia coli, Pseudomonas aeruginosa ascane
Staphylococcus aureus 6Gaxkmepusnapvina OuU3EHMEPUANLIK JHCIHE RAPAMUDO30bIK  HIORMAZbL  IPMYPIL
MUuKpoomapza aiukbih O6axkmepuyuomix acep emeodi, Trichomonas, Candida scone Giardia myksimoac
CcanpipaykynaKkmapza 3uanovl acep emedi. Maxkanada xanoviuon colzoinobicsl Kocvlizan Oaiivin L.acidophilus
Hezi3iH0e  QuIbIMbLIZAH  OUOCYMKBIUWKBLIOBL — OHIMOEPOIH  cakmay Ke3iHoezi  (UUKA-XUMUATIBIK — JCoHE
MUKPOOUONO2UANBIK KopcemKiuimepi Kapacmuipulnadsl. /Jaiibln 0uoCymrbluiKoli0bl OHIMOEPOIH KbIUKbLIObIZbL,
bl12an ycmay Kaodinemi, 1aKmoOAKmMepuanap canvl, MymKslPabiebl HCIHe OP2AHONENMUKANbIK KopcemKiuimepi
manoanaovl. Kanoviuen coizvinovicotnviy 107°-3 2/cm”™3 Konyenmpayusacel Kocolizan OHIM OP2AHONENMUKATBIK,
usuKa-xumuAnbIK HcoHe MUKPOOUONOUANBIK KOPCemMKiumepi 00ibIHUA MAKCUMAObl KOpcemKiuiKe ue 6010bl.
Kanoviumeon 6uonozuansik 6enceHoi KocoliblCHAPbIHBIH, CbI2BIHOBLIAPHL AHMUOKCUOAGHMMAPLIMEH OallblMblI2aH
OUOCYMKBIUKBINObL OHIM eMOIK-HPOPUIAKIMUKANBIK MAMAKMAHY YUWIH YCbIHBLIAObL HCIHE CAAYAMMbl OMip
CAIMbIH YCMAHY GOUbIHUA OMAHOBIK HCIHE Ulemel0iK MYMblHYUbLAapOblH CYPAHBICIMAPbIHA dHeayan bepeoi.

Herisri ce3gep: Lactobacillus acidophilus, mpeéuoTuxrep, Sanguisorba officinalis ceiFrbIiHabICHI,
(pyHKIHOHANABI TAFAMIAP, CYT OHIMAEPI.

Introduction cholesterolemia by blocking the hydroxymethyl-

Nowadays, one of the directions in the pro- glutarate-CoA reductase enzyme that limits the
duction of beneficial health nutrition is a fortifica- rate of cholesterol synthesis [3]. The antagonistic
tion of traditional food products containing probi- properties of L.acidophilus bacillus are due to the
otic microorganisms (Bifidobacterium and Lacto- antibiotics produced by it - acidophilus and lacto-
bacillus) with functional ingredients - prebiotics. cidin, as well as lactic acid [4].

Analyzing the bio-products of the Republic Based on the above mentioned, the inclu-
of Kazakhstan dairy enterprises, it becomes ap- sion of L.acidophilus in food formulations can
parent that the majority of offered products are enhance their functional properties. The use of
conventional or standard yogurts. Nonetheless, the such products is necessary after prolonged use of
availability of fermented milk products enriched antibiotics, as they can prevent the development
with probiotics, particularly Bifidobacterium, re- of concomitant diseases that occur as a result of
mains relatively limited in the market. For exam- inhibition of the intestinal microflora [5].
ple, “Food Master” company (Almaty) offers a As prebiotics, plant extracts are often used,
product known as “Bio-C immun” yogurt, which for example, extracts of licorice root, burdock,
contains L.Rhamnosus Immunalis. Only “Natizhe alfalfa, etc. [6].
dairy factory” (Karaganda) produces two types of Sanguisorba officinalis, commonly known
fermented milk drinks with the addition of the as great burnet is used to treat diseases of the gas-
microorganisms L.acidophilous “Acidophilus” trointestinal tract with gastritis, colitis, etc. [7].
and “Narine-L” designed specifically for children. Extracts from the rhizomes and roots of
In this regard, it becomes an actual need to expand great burnet have an antimicrobial activity, specif-
the range of dairy products, as well as the devel- ically, against the bacteria Escherichia coli, Pseu-
opment of innovative bio-fermented functional domonas aeruginosa, and Staphylococcus aureus.
food products containing probiotics and prebiotics A pronounced bactericidal effect on various mi-
microorganisms along with natural antioxidants. crobes of the dysenteric and paratyphoid groups, a

Lactobacillus acidophilus is part of the detrimental effect on Trichomonas, fungi of the
normal microflora of the human large intestine genus Candida and Giardia were noted [8].
and in the course of its life secretes enzymes (pro- The polyphenolic complex of the great burnet
teases, P-galactosidases, lactate dehydrogenases) rhizomes and roots includes hydrolysable tannins of
that contribute to the active digestion of proteins, the pyrogallic group - up to 23%, ellagic and gallic
carbohydrates, fats, the assimilation of essential acids, pyrogallol, catechin and gallocatechin. Main-
amino acids, trace elements, and also produces a ly, these parts of the great burnet consist of starch
number of vitamins [1]. (until 30%), essential oil (1.8%), saponins: san-

L.acidophilus provides the accumulation of guisorbin and pyoterin - up to 4%, dye compounds,
free amino acids, such as valine, glycine, and his- calcium oxalate salts, flavonoids derivatives of quer-
tidine, which also stimulate the development of cetin and kaempferol, hyperin, 3,7-diramnoside
the human intestinal microflora [2]. kaempferol, 3-galactosido-7-glucoside catechins,

L. acidophilus has immunomodulatory chromones. Roots and rhizomes also contain ster-
properties, exhibits high anti-inflammatory and oids: p-sitosterol, B-D-glucoside of p-sitosterol,
antitumor activity, and also assists in reducing stigmasterol; carotenoids, vitamin C; macro- and
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microelements. Also, in the composition of the great
burnet carbohydrates (until 7%), organic acids (until
1%), carotenoids, ascorbic acid (until 0.9%) are
found in great amounts. The quantitative content of
various groups of biologically active substances in
the great burnet rhizomes and roots is following:
polysaccharides (5.18+0.24%), saponins (3.71-+-
0.17%), hydroxycinnamic acids 1.91+0.08 %), tan-
nins in terms of gallic acid (14.52+0.51%) [7, 9].

Plant extracts have a therapeutic effect,
which is due to the complex of biologically active
substances that they contain [10].

Biologically active substances can stimulate
the growth of fermented milk microorganisms by
intensification of their activity. Extracts of them pos-
sess antioxidant properties and often contain simple
sugars, oligossaccharides, and polysaccharides that
serve as a nutrient source for microorganisms in
functional food products. The resulting product can
serve as a source of useful substances or antioxidants
that are essential for the human body, such as vita-
mins, amino acids, and more [11].

In this regard, the development of new
functional food products containing probiotics and
prebiotics of plant origin has actual scientific and
practical values. The presented study purpose is
the creation of the fermented milk products based
on L.acidophilus with the introduction as a prebi-
otic of dry extract of the Sanguisorba officinalis
or great burnet.

The novelty of the work is the application
of plant extract from domestic raw material -
Sanguisorba officinalis L. with prebiotic and
antioxidant properties obtained by microwave
extraction at low concentrations in bio-fermented
milk product based on L.acidophilus.

Materials and research methods

To obtain a dry extract, raw great burnet
root is utilized (Producer “Zerde-Fito” LLP,
Shymkent). It is an applied microwave extraction
approach [12].

A pure culture of L.acidophilus n.v. Ep
317/402 is used as a starter for the production of
fermented milk products.

For the preparation of fermented milk prod-
ucts based on L. acidophilus with a dry extract of
great burnet, L. acidophilus bacillus is added as a
starter culture at a rate of 2.5% to prepared milk
with a fat content of 2.5% at a temperature of
37°C. Subsequently, an aqueous extract of great
burnet is introduced into the mixture at concentra-
tions of 10"-3 g/cm”3 and 10/-5 g/cm”3.

The process of milk fermentation is carried
out within 7 hours until a titratable acidity of 75-
80°T is reached. Then the product is cooled to a
temperature of 10 °C and left for storage. Accord-
ing to the above mentioned method, the following
samples are obtained: Acidophilic product 1 -
fermented milk product with great burnet extract
at a concentration of 107-5 g/cm”3; Acidophilic
product 2 — fermented milk product with great
burnet extract at a concentration of 10°-3 g/lcm”3;
Acidophilic product 3 (control) is a fermented
milk product without any addition of great burnet
extract.

Titratable acidity is expressed in Turner de-
grees (°T) [13].

The viscosity of the products is determined
by viscosimeter VVZ-246 [14].

The water-holding capacity is evaluated by
centrifuge [15].

Organoleptic assessment of functional fer-
mented milk products is determined by assess-
ment of consistency, taste, smell, and color.

Statistical data processing is carried out by
using «Excel 7.0» (MS Office, USA), «Statistica
6.0» (StatSoft, USA) softwares. Values are ex-
pressed as means + standard deviations from three
independent experiments (n = 3) at 90% confi-
dence level (P = 0.90)

Results and discussion

As a prebiotic, in the obtaining of the func-
tional fermented milk products, a dry extract of
great burnet is used. The physicochemical and
microbiological indicators of fermented milk
products based on L.acidophilus with great burnet
extract during ripening are shown in Table 1.

Table 1 — Physicochemical and microbiological indicators during ripening

Name Oh 24h
Clot charac-
lg lg teristic
o :
AT CFU/em?3 AT CFU/ em?®
WHC, %
Acidophilic product 1 18,80+0,04 6,000.01 MAR008 8,13+0.21 25
Acidophilic product 2 18,80+0,04 6,00+0.01 9530012 8.45+0.22 20
Acidophilic product 3 | )¢ 00004 | 6004001 | 97204011 | 7.6020.21 20
(control sample)
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A - acidity, °T;

Ig CFU colony forming unit, is a number of
cells in 1 cm? of the product;

WHC - water-holding capacity, %

By 24 hours, as the control product and
prebiotic products mature, the acidity increases
equally. The addition of great burnet extract at a
concentration of 10 g/cm® makes it possible to
grow the content of L.acidophilic bacillus in Aci-
dophilic product 2 by 11% higher than in the Aci-

dophilic product 3 (control sample). The introduc-
tion of a prebiotic into the product leads to an in-
crease in the density of the formed clot, a 23%
growth in viscosity (as shown in Fig. 1), and a
1.5-fold increase in water-holding capacity.

The viscosity of fermented milk products
based on L.acidophilus with great burnet extract
(the relative error of the method does not exceed
10.90%, n=3, P=0.95) is shown in Figure 1.
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[ e RN W]

1 1 1
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il
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m Acidophilic product 3

Acidophilic product2
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Acidophilic product 1
(107 g/em?)

Figure 1 — Viscosity of fermented milk products

All prepared fermented milk products have
a milky-white color, milky taste, sour-milk smell,
and uniform texture. In Acidophilic products 1
and 2, a slightly sweet taste and a thicker texture
are observed compared to the control.

The physicochemical and microbiological
indicators of the obtained fermented milk products
based on L.acidophilus with great burnet extract
during the storage period are presented in Table 2.

Table 2 — Physicochemical and microbiological indicators during storage

1 day (24 h) 5 days (120 h)
Name A, °T WHC, A, °T Ig WHC,
CFU/cm? % CFU/cm?® %
Acidophilic product 1 94,40+0,08 8,13+£0,21 25 136,00+0,05 8,50+0,22 20
Acidophilic product 2 95,30+0,12 8,45+0,22 20 135,80+0,08 8,72+0,18 20
Acidophilic product 3 97.200,11 7.6040.21 30 137,30+0,07 8,12+0,18 20
(control sample)

A - acidity, °T;

Ig CFU colony forming unit, is a number of
cells in 1 cm”3 of the product;

WHC - water-holding capacity, %

As observed in Table 2, by 5 days of stor-
age, the acidity in all products increases by almost
1.5 times. The amount of Lactobacillus in the Ac-
idophilic product 2 during storage is 7.4% higher
compared to the Acidophilic product 3 (control
sample). All products maintain the same water-
holding capacity. Acidophilic product 1 and Aci-
dophilic product 2 have a higher viscosity com-
pared to Acidophilic product 3 (control sample).
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During storage, the products have a milky-
white color, a milky taste, refreshing, without for-
eign tastes and odors; more pronounced sour-milk
smell. Organoleptic indicators of the obtained
fermented milk products based on L.acidophilus
with great burnet extract are shown in Figure 2.
According to the organoleptic indicators, ferment-
ed milk product with great burnet extract at a con-
centration of 107-3 g/cm”3 has the maximum
score for all controlled parameters, compared with
other products. It has a softer and more delicate
taste and a delicate smell.
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Marketable
condition
1

= Consistency

Acidophilic product 3

e A Cid Op hilic product2
(1073 g/cm?)

Acidophilic product 1
(1077 g/cm?)

Figure 2 — Organoleptic indicators of the developed fermented milk products

Thus, fermented milk functional products
based on L.acidophilus with great burnet dry ex-
tracts are developed. These obtained products
have an extended shelf life, with a higher Lacto-
bacillus count compared to the control product.

Conclusion

The fermented milk product based on
L.acidophilus is developed by using great burnet
extracts as a prebiotic that has high nutritional and
consumer properties. It is shown that a fermented
milk product based on L.acidophilus with great
burnet extract at a concentration of 10°-3 g/cm”3,
surpasses the control sample in terms of quality:
the number of L.acidophilus is higher by 11.0%,
the viscosity is higher by 23.0%, respectively. It
has a more delicate and soft taste. Bio-fermented
milk products enriched by antioxidants from ex-
tracts of biologically active compounds of great
burnet are recommended for people intolerant to
lactose, taking advantage of the presence of pro-
biotic bacteria, a health-promoting bioactive in-
gredient. Thus, consumption of developed dairy
products can meet the national and international
consumers’ demands in order to achieve better
health status of the population, as well as in thera-
peutic and preventive nutrition.
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CAPBI CY KOHIIEHTPATBIMEH BAUBITBUIFAH CYT KOHE
ET OHIMJEPIHIH TEXHOJIOTI'UACHI

b.C. TVI'AHOBA"=, I''T. KA’KHFAEBA

(KEAK «TopaiirpipoB ynuBepcureti» Kazakcran, 140003, IlaBaoaap K., JlomoBa keuieci, 64)
ABTOP-KOPECIOHICHTTIH AJIEKTPOH/IBIK moiiTack: tuganova.b@teachers.tou.edu.kz*

byn makanaoa exinwi pemmixk cym wiuKizammul Raioaiana omolpovin, ewki cymi men ewki emi nezizinoe
em Jicone cym OHIMOepiH OHOIpYOiH Jceminodipincen mexHOI0ZUACHL MYPaAibl MaIeMemmep YCblHbLIZAH.
3epmmeynep maxkcamol - Capvicy aKyvl3 KOHYEHMPAMbIMEH OQUbIMBLARAH HCYMCAK IPIMUIKMIY HcoHe Kalopusacl
mMOMeN UWLYHCHIK OHIMOEPINIH MeXHON02UACHL MEH KOMNOHEHMMIK KYpamuvll a3ipaey 6o1vin maodvinaovt. Kodanwiy
evLieimu Hcananvievl Ilaenooap enipinin sncep2inikmi myKpimMObl ewKinepoiy cymi Mmen emmit; XumusiablK, KEpamol
MeH MeXHON02UANBIK Kacuemmepin dcone 3aanen ncone IopbKuil myKvimoObl 2Keninzen ewiKinepoiy Ccymin
3epmmey OoublHUA IKCHEPUMEHMMIK 3epmmeynep Hcypeizy 001vin maodwvliadvl. AnviHean axKywvl3 YiublmMblHObL
Kadicemmi mul2bl30612bl MEH MYMKbIPIbIZbIH KAMMAMACHI3 ememin epmenmmik npenapam JHcoHe OHbIH
KOoHyenmpayuscol 0a Hezizoeneoi yncone manoanaovl. Em onimin capuoicyvl éap axyvizoapmen oaiivl myowvly sHcana
a0ici yHcacanowl, on rHeep2inikmi ewtKi emineH Heacan2an WYHCbIK OHIMOEPIHIH Jcana mypiHiH Kecindicinoe colpmKbl
mypi MeH Kopinicin Kanvinmacmulpaosl. Kymvicmuvlly RPAKmMuUKaIvlK MARbI30bLIbIZbL €M HCIHE CYM OHIMOEPIHiH
Jcana mypaepin, ewki cymi MeH ewiKi emiHeH, Cym CAapbiCyblH RAHOAIAHA OMBIPLIN, MAZAMOBIK IHCIHE
OU0102UANBIK KYHOBLIbIZbIH ADMMBIPAMBIH €Ml JHCIHE CYM OHIMOEPINIH Jcana mypaepin OHOIpYOiH, MexXHO102UANbIK
npouecin a3ipaey yncane OHmMaiaanovipy 60avin madwvinadvl. Folivimu 3epmmey dHcodanvl opviHoaAy 6APvLICHILOA €WK
cyminen yeacan2amn yncemiayciz maoduzu mauekmi yxeymcax, ipimuikmepoi jcone ewki emi He2i3inoe dHeacan2an Kyc
emi KOCbl12an WYHCblK, OHIMIN OHOIPY MeXHON02UANAPBIH d3IPey DOUbIHUA MIHCIpUdeniK 3epmmeynep Heyp2izinoi.
Ewki cymi men emi nezizinoe jncacanzan yceminyciz dcymcax, ipiMuiiK HcoHne uwiyiicolK OHIMIHIN peuenmypanvlk
Kypamvln 23ipiey yuwiin eKiHwi pemmik Ccym WwiuKizammol, mojimslpeuliimapobl HeaHe maz2amowvlk KOCnanapowl
ipikmey jcane Hezizoey OOUBIHUIA MEOPUATBIK JHCIHE Madcipudenik zepmmeynep xneypeizinoi. «buomexunonozusn»
Kagheopacvinbly 3epMXAHANBIK HCAROAUBIHOA CAPbL CY KOHUEHMPAMMbIMEH OaublMblIZAH HCEMINYci3 Heymcak
ipiMuwikmin dcone wiyiHcvlK OHIMIHIN HcaHa mypaepiniy peyenmypaiapvl anpooayusnansvin, cakmay Kaoineminizi
3epmmeynep Hamudcecinoe anvlKmanovl. Convimen Kamap, OaiblH OHIMOepIiHiH madcipubenik yazinepinin
canansvix, (0p2anoIenmuKansvlK, Qu3uKa — XuMuAIbIK) Kopcemkiuimepi AHblKmMaiosl.

Herisri ce3nep: emki cyTi, emki eTi, ekiHmi perrTik cyT mMKi3aT, capbl cy, capbl CYJbl
KOHIIEHTPATTApP, TAOUFM MIMEKTIi :KyMcaK ipiMIIiK, INY/KBbIK OHIMI.
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