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Bac penaxrop:
ZKYPBIHOB Mypar ’KypbIHYJIbI, XUMHS FBUIBIMIAPBIHEIH JOKTOPSL, podeccop, KP ¥FA akanemuri,
Kazakcran PecryOnmukacel ¥ ITTHIK FBUTBIM akaieMusichiHbIH npe3ueHTi, AK «J1.B. Cokonbckuii aTbIHIaFbI
OTBIH, KaTaJIH3 )KOHE dJICKTPOXMMUS HHCTUTYTHIHBIHY 0ac qupektopsl (Anmarsl, Kasakcran) H = 4

Penaxkmus aakachl:

OJJEKEHOB Cepra3bl MbIHxkacapyJibl (0ac pegakTOpIbIH OpbIHOACAPHI), XMMUS FHUIBIMAAPBIHBIH
JoKTopsI, mpodeccop, KP ¥FA akagemuri, « Dutoxumunsy XaablKapaiblK FHUTBIMH-OHIIPICTIK XOITUHTTHIH
mupekropsl (Kaparannsl, Kazakcran) H = 11

AI'ABEKOB Buaamumup EnoxoBuu (6ac pemaxtopiablH OpbIHOAcapbl), XUMHS FBUIBIMAAPBIHBIH
JokTopsbl, npodeccop, berapycs YFA akanemuri, Kana marepuaniap XuMUsICbl HHCTUTY TBIHBIH KYPMETTI
JupekTopsl (Munck, berapycs) H =13

CTPHAJ Mupocaas, npodeccop, Uexust FbUIBIM aKaJeMHUACHIHBIH ODKCHEPHUMEHTTIK OOTaHHKa
MHCTUTYTBIHBIH 3epTXaHa MeHrepyurici (Onomoyn, Yexust) H = 66

BYPKITBAEB Myxam6eTKaJu, XUMUsI FEUTBIMAAPBIHEIH JOKTOPEL, podeccop, KP ¥FA axanemuri,
on-Dapadu areigarsl Kaz¥Y Y-npiy 6ipianm npopexropsl (Anmarsl, Kazakcran) H =11

XOXMAHH J[Ixymut, Ceren ynuBepcuteriniy ®Papmauesruxa ¢daxysnpreTiHin Papmakornosus
KadeapachHEIH MeHrepymrici, JKapaTbuibicTaHy FBUIBIMIAPBIHBIH TOHAPAIIK OPTAIBIFBIHBIH JAUPEKTOPEI
(Ceren, Benrpus) H =38

POCC Camup, PhD goxropbl, Muccucunu yHUBEpCHTETIHIH OCIMIIK OHIMICPIH FBUIBIMU 3€PTTEY
YITTHIK opTansirbel, @apmanust MekTebinin npodeccopst (Oxcdopa, AKII) H =35

XYTOPSIHCKUM Buranmii, punocodus mokropst (PhD, (apmanerr), Pequnr yHHBepCHTETIHIH
npodeccopsr (Penunr, Aurus) H = 40

TEJTAEB Barnar Bypxan6aiiyibl, TeXHHKa FRUIBIMIAPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
KoppecnionaeHT-mymeci, Kazakcran PecnyOmukacer WHaycTpust koHe HWH(PPAKYPBUIBIMIABIK —JaMy
munUcTpiiri (Anmarsl, Kasakcran) H =13

DAPYK Acana Jlap, Xamnap ans-Mamxnaa [IsFsic MeuniHa KoJulepKiHiH Ipodeccopsl, Xamaap
yauBepcureTiHig Lsirpic Mmequimnaa ¢akynereti (Kapaun, [Tokxicran) H =21

®DA3BIJIOB Cepik IpaxmMeTy.ibl, XUMHS FBUIBIMIAPBIHBIH JOKTOPBL, ipodeccop, KP ¥FA akanemuri,
OpraHuKajiblK CHHTE3 XKOHE KOMIp XHUMUSICHl HHCTUTYTHI JUPEKTOPBIHBIH FBUIBIMH JKYMBICTAp JKOHIHIET1
opsiabacaps! (Kaparannsl, Kazakcran) H=6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XHMHsS FHUIBIMIAPBIHBIH JOKTOPBI, mpodeccop,
Kepreiscran ¥FA akagemuri, KP ¥FA Xwumust xoHe XUMMSUIBIK TeXHOJOTHS HMHCTHTYTHI (Bimikek,
Keipreizcran) H =4

XAJIMKOB [:xypadaii XaJuKoBHY, XUMUS FRUIBIMIAPBIHBIH JTOKTOPBL, podeccop, Taxikeran FA
axanemuri, B.M. Huxurun areranarst Xumust nHCTUTYTHI ([lymante, Toxikcran) H =6

DAP3AJIUEB Barug Merkuaoribl, XMMUs FBUIBIMAAPBIHBIH TOKTOPEL, Ipodeccop, ¥FA akagemuri
(Baky, O3ipoaiixan) H=13

TFAPEJIMK Xempaa, ¢umocodus nokropsr (PhD, xumus), Xanplkapalblk Ta3za jKOHE KOJIIaHOAIBI
XVMWUS OJJaFbIHBIH XVMUS KOHE KOopIllaraH opTa OemnimiHiH mpe3uneHTi (Jlornon, Aarmms) H = 15

«KP ¥T'A Xa6apaapbl. XuMHUs KIHE TEXHOJIOTHS CEPUACHD
ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)
Menmrikrenynri: «Ka3akctan PecnyOnukachiHBIH ¥ITTBIK FbUIBIM - akagemusicky PKB  (Anmarer  k.).Ka3zakcran
PecnyOnukachHBIH AKIapar jkoHE KOFaMABIK JaMy MUHHUCTPIIriHIH AXmapar kommteTinze 29.07.2020 x. Gepinren
Ne KZ66VPY00025419 mep3iMaik 6achLIBIM TipKeyiHe KOHBLTY Typalibl KyolliK.
TaKbIPBINTHIK OAFBITBI: OPeAHUKANBIK XUMUS, OUOP2AHUKALbIK XUMUS, KAMAU3, JNIEKMPOXUMUSL HCIHE KOPPO3US,
hapmayesmuKanblK Xumusi HeaHe MexHoIOSULIAP.
Mep3iMaiiiri: )KbUIbIHA 4 peT.
Tupaxel: 300 nana.
Penaxiusaeiy MexeH-xaibl: 050010, Anmarer K., IlleBuenko ke, 28, 219 6eur., Ten.: 272-13-19
http://chemistry-technology.kz/index.php/en/arhiv

© Kasakcran PecryOimkachiHbIH ¥JITTBIK FAUIBIM aKkageMusicel, 2023

Pepakuumsiabia Mekemkaiib: 050100, Anmars K., KonaeB k-ci, 142, «J1.B. Cokonbckuii aTblHAAFbI OTBIH, KaTaaH3
JKOHE AIEKTpOXUMUs HHCTUTYThI» AK, ka0. 310, ten. 291-62-80, dakc 291-57-22, e-mail:orgcat@nursat.kz
TunorpadusHbiH MekeH-Kalbl: «ApyHa» XK, Anmars! k., Mypar0aes ker., 75.

2



I'naBHbII penrakTop:
KYPUHOB Mypar KypuHoBHY, TOKTOp XMMHUYECKHX HayK, npodeccop, akagemuk HAH PK,
npe3uaeHT HarmonansHol akagemun Hayk Pecry6mmku Kazaxcran, renepansusiii fupexrop AO «HCTHTYT
TOIUIMBA, KaTanu3a u anekTpoxumun uM. /1.B. Cokonbckoro» (Anmarel, Kazaxcran) H =4

Penaxkuuonnas xosuierus:

AJJEKEHOB Cepra3pl MbIH:kacapoBH4 (3aMECTHUTENb INIABHOTO PEJAKTOPA), JOKTOP XUMHUUECKUX
HayK, podeccop, akagemuk HAH PK, nupektop MexayHapoHOro Hay4HO-IPOU3BOCTBEHHOTO XOJIANHTA
«Dutoxumusi» (Kaparanna, Kazaxcran) H =11

AI'ABEKOB B aagumup EHokoBHMY (3aMecTHTENb TJIABHOTO PENAKTOpa), IOKTOP XUMHUYECKHX
Hayk, mpodeccop, akanemuk HAH Benapycu, mouerHslit aupextop MHCTUTYTa XMMHH HOBBIX MaTepHaoB
(Munck, benapycs) H= 13

CTPHA/I Mupocaas, npodeccop, 3aBenyromuii 1abopatopueli HHCTUTYyTa DKCIEPUMEHTAIBHON
6otanuku Yemickoii akaaemun Hayk (Onomoyt, Yexust) H = 66

BYPKUTBAEB Myxam0eTKkaan, JTOKTOp XMMHYECKHX HayK, mpogeccop, akagemuk HAH PK,
[lepgsrit mpopextop KasHY umenn anp-dapadu (Anmarsl, Kazaxcran) H =11

XOXMAHH [xynuT, 3aBenyromnii kapenpoit ®apmaxornozun dapmareBrHiyeckoro (akymbrera
Vausepcurera Cerena, aupekTop MeXIUCIUINIMHAPHOTO IIEHTpa ecTecTBeHHBIX Hayk (Ceren, Benrpms)
H=38

POCC Cammup, nokrop PhD, mpodeccop IIkomsr dapmanuyi HAIMOHAIBLHOTO IEHTPa HAYYHBIX
HCCIICJOBAaHUH PACTHTENBHBIX MPOAYKTOB YHUBepcuTeTa Muccucunu (Oxcdopa, CIIA) H = 35

XYTOPSIHCKUM Butammii, noxrop ¢unocodun (Ph.D, dapmanesr), mpodeccop Yuusepcurera
Penunra (Pepunr, Aurus) H = 40

TEJIBTAEB Baraar Bypxan6aiiyJibl, JOKTOp TEXHHYECCKHX HayK, Ipodeccop, WieH-KOPPECIIOHACHT
HAH PK, MunucrepcrBo Uunycrpuu u uabpactpykTypHoro pa3sutus Pecrnyonuku Kasaxcran (Anamarsl,
Kazaxcran) H=13

DAPYK Acana [lap, mpodeccop komtemka Bocrounodt memummuel Xampaapia ans-Makuza,
¢axynsreT BocTouHoit MenuuuHb! yHuBepeuteta Xamaapaa (Kapauu, [Takucran) H =21

®DA3BIJIOB Cepuk /IpaxmeToBUY, TOKTOp XHMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
3aMeCTHTENb JUPEKTOpa 1o HaywIHo# pabote VHCcTHTYTA OpraHmdeckoro cuHTe3a U yrexumun (Kaparanna,
Kazaxcran) H=6

KOPOBEKOBA Ilapumna Kopo0exoBHa, TOKTOp XMMHYECKUX HayK, podeccop, akanemuk HAH
Keipreserana, MactutyT Xumun u xumuaeckoit texnonorud HAH KP (bumkek, Keiprezeran) H = 4

XAJIMKOB [Ixypa6aii XaJaumkoBH4Y, IOKTOp XHMHYECKHX HayK, mpodeccop, axkazemuk AH
Tamxukucrana, Vuctutyt xumun nmenn B.W. Hukutuna AH PT (dynran6e, Tamxukucran) H = 6

DAP3AJIMEB Barug Memkua orisl, JOKTOp XHMHYECKHX HaykK, npodeccop, akanemunk HAHA
(baky, Aszepbaitmxan) H=13

T'APEJIMK Xempaa, noxrop ¢unocopuu (Ph.D, xumus), npesunent Otnena XUMUH M OKpY’Karomieit
cpens! MexXIyHapogHOTo Cor03a YHCTO! M npukiiagHoi xumun (Jlonnon, Anrms) H =15
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IMPACT OF BURNET (Sanguisorba officinalis EXTRACTS FOR a
Lactobacillus GROWTH

Utebaeva A.A. — PhD in Technics. “Technology and Safety of Food products”. Department. M.
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Abstract. One of the approaches for the ensuring of an effective quantitative
and qualitative composition with biochemical activity of normal microflora, it is
recommended to use for food fortification by rod-shaped bacillus milk — Lactobacillus.
Nevertheless, probiotic bacteria are sensitive for oxygen that in fermented milk
products has an inhibitory effect. This problem is often solved by using the
antioxidants. Biologically active substances of medicinal plants have a positive effect
on the growth parameters of Lactobacillus. The unique property of burnet
(Sanguisorba officinalis) is the ability to accumulate phenolic compounds and other
biologically active substances that mainly available in rhizomes and roots. Application
of microwave radiation for the
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burnet (Sanguisorba officinalis) extraction allows for the obtaining probiotic foods with
natural antioxidants. The microwave extraction at 90W was more effective than 180W
and boiling in terms of extractives and melanin. The ratio - raw material per extractant
particularly 2:10 has a total antioxidant activity for 15 % higher that compared to the
extract obtained in the similar conditions with a ratio 0.8:10. Adding of burnet extract
at a concentration of 10~ g/cm?® and 107 g/cm? actually stimulates Lactobacillus growth.
The following growth rates u were calculated: burnet extract 10° g/cm® = 0.60 h'',
burnet extract 10 g/cm’=0.63 h!, and control = 0.41 h'! that confirms a stimulating
effect of burnet extract for L.acidophilus. In this regard burnet extract at concentrations
of 102 g/cm? and 10 g/cm?® maybe recommended for the development of a functional
fermented milk products.

Key-words: antioxidants, biologically active substances, burnet, extract,
Lactobacillus, probiotic
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AnHoTanus. KaremTel MUKpOQIIOpaHBIH OMOXUMHSITBIK OCICEHIUTITIHAE THIMII
CaHBIK OHE CalajblK KypaMIbl KAMTaMachl3 €Ty TOCUIACPiHIH Oipi peTiHIe TaraMIbl
CYT TasKma Topi3ni OammuranapmMeH — Lactobacillus-ieH OalbITy YCBHIHBLIABL.
JlerenMeH, MPOOMOTHKANBIK OaKTepUsUIap OTTErire ce3iMTain, OJI alllbITBUFaH CYT
OHIMZEpiHJe MHTUOUTOPIBIK acepre ue. byn mocene keOiHece aHTHOKCHAAHTTapMEH
memiieni. Jopinik eciMaikTepiH OUOJOTHSIBIK Oeicenmi 3arrapbl Lactobacillus
ecy KapKbpIHBIHA OH ocep erexmi. Jopimik KammenmenTtiH (Sanguisorba officinalis)
epeKIe KacueTi-PeHOIABIK KOCBUTBICTAp MEH 0acka OMOJIOTHSUTBIK OCIICEHII 3aTTap bl
KUHAKTay KaOiJieTi, ojlap HeTi3iHeH TaMbIpjiap MeH TyhHHeKkTepae Oonanbl. Kanapimen
CHIFBIHIBICBIH ally YIIIH MUKPOTOJKBIHABI CoyJelneHyni konmany (Sanguisorba
officinalis) Taburn aHTHOKCHIAHTTapMEH MPOOHOTHKAIBIK OHIMIED alyFa MYMKIHIIK
Oepeni. DkcTpakiusg MeH MelaHuH yiniH 90 BT-ta MUKpOTOJKBIHABI dKcTpakius 180
BT xoHe KaitHaTyFa KaparaHaa TaiMaipek 0onmel. Ilnkizar / SkcTpareHT KaThIHACKIHAA
aran aWtkanma 2:10 »xamambl aHTHOKCUAAHTTHIK OeiceHaimik 0,8:10 KaTbIHACHIHIA
yKcac JKarjaiiapia alblHFaH ChIFbIHABIFA KaparaHaa 15 % xorapel. Kanablmen
coIFbIHABICBIH 10 1/cM® skone 107 r/cM® KOHIIGHTpAIMSACHIHA CHTi3y iC Ky3iHIe
Lactobacillus ecyin siHTanangsipansl. Keneci ecy KapKbIHBI L €CENTENAi: KaHIbIIION
cerrpiaapichl 107° r/em® = 0,60 car!, kapapimen cuFbHALICH 1073 r/ cm® = 0,63 car!
xoHe Oakputay = 0,41 car!, 6y L.acidophilus yuiiH KaHIBIION CHIFBIHIBICHIHBIH
BIHTAIAHIBIPYIIBI ~ oCepiH  pacTaimbl. OchkiFaH  OalTaHBICTBI  (QYHKITHOHAIIBI
amBITBUIFAH  CYT eHiMuepin kacay ymia 10°  r/em®  xome 10°  r/em?
KOHIICHTPAIMACHIHAAFbl KAHJIBIIIOIN CHIFBIH/IBICHI YCHIHBLUTYBI MYMKIH.

Tyiiin ce3mep: aHTHOKCUIAHTTAP, OMOAKTUBTI 3aTTap, KaH/IIIIO, ChIFbIH/IbI,
JaKTOOAKTEpUsLIap, MPOOUOTHK
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AHHoTamus. B xadecTBe 0JHOTO M3 MOAXOAOB i obOecrieueHus: 3PGEKTUBHOTO
KOJINYECTBEHHOTO M KAueCTBEHHOTO COCTaBa INpPH OWOXUMHYECKOH aKTHBHOCTH
HOPMaJIbHOM MUKPO(DIOPEI pEKOMEHIYETCsl UCTIONIBL30BATh IJIsi 000TalleHUs] IPOTYKTOB
UTAHUS NAJTOYKOBHUAHBIMH OanmiiaaMu Mosioka — Lactobacillus. Tem He MeHee,
MpoOHuoTHYECKHEe OAKTEPUN YYBCTBHTEIBHBI K KUCIOPOY, KOTOPBI B KHCIOMOJIOYHBIX
MPOAYKTax OKa3blBa€T HMHTHOMpYIoUiee AEHCTBHE. DTy MpoOJeMy 4YacTo PemaroT ¢
MOMOIIBI0 AHTUOKCHJAHTOB. BHOJIOTHYECKN AaKTHBHBIC BEIIECTBA JIEKAPCTBEHHBIX
pacTeHuii TOJOXUTENBHO BIUSIOT Ha MOKazareinw pocta Lactobacillus. YHUKanbHBIM
CBOMCTBOM KpOBOXJICOKM JieKapCcTBeHHOW (Sanguisorba officinalis) sBnseTcs
CIOCOOHOCTh HAaKaluIMBaTh (DEHONIbHBIE COCAMHEHHWS W Jpyrue OHOJIOTHYECKU
aKTHBHBIC BEUIECTBA, KOTOPbIE B OCHOBHOM HMEIOTCS B KOPHEBHIAX W KOPHSIX.
[IpuMeHeHne  MUKPOBOJHOBOTO  M3JIyYeHHS Uil OKCTPaKIUH  KPOBOXJIEOKH
(Sanguisorba officinalis) TO3BOJSET MONy4aTh MPOOMOTHYECKHE MPOAYKTBI C
MIPUPOIHBIMUA AaHTHOKCHIaHTaMH. MUKpoBoIHOBas 3kcTpakius mpu 90 Bt Obuia Gomee
s¢dexTrBHOM, yeM 180 BT u KWIlsTueHHE B OTHOIIECHHH DKCTPAKTHBHBIX BEIECTB U
MenaHuHa. [Ipy  COOTHOIIEHHWH ChIpbe/3KCTpareHT B dYactHocTH 2:10  oOmas
AQHTUOKCHJAHTHAsI aKTUBHOCTh Ha 15 % BBIIIE, YeM Yy JKCTpakTa, MOIY4YEHHOTO B
aHaJIOTHYHBIX yclIoBHAX Npu cooTHomeHunu 0,8:10. BHeceHHe dKcTpakTa KpOBOXJIEOKH
B KoHnenTparmu 107 r/cm® u 107° r/cm® haktruecku crumynupyet poct Lactobacillus.
BbuTH pacCuuTaHBI CIEAYIONINE CKOPOCTH POCTA 1: SKCTPAKT KpoBoxieOku 107 r/em® =
0,60 u!, skcrpakt kpoBoxieOku 107 r/cm® = 0,63 u! u komrpons = 0,41 ul, uyro
MOJTBEPKIACT CTUMYJIUPYIOIee IeHCTBHE IKCTPAKTa KPOBOXJIEOKH st L.acidophilus.
B cBsi3M € 3THM 3KCTpakT KpoBOXJeOKH B KoHueHTpaimsx 10° r/em® u 107 r/cm?
MOXET OBITh PEKOMEHJOBaH sl pa3paboTKu (YHKIMOHANBHBIX KHCIOMOJOYHBIX
MPOIYKTOB.

KiroueBble c10Ba: aHTHOKCHAAHTHI, OMOJIOTUYECKH aKTHBHBIC BEIIECTBA, KPOBO-
XJIeOKH, IKCTPAKT, JIAKTOOAKTEPHH, IPOOHOTHK

Introduction

Currently, probiotics are included in many biologically active substances (BAS) and are
applied in the obtaining functional food products (Granato et al., 2010), prescriptions for
improving the quality and maintaining human health. For example, in Europe, Japan,

USA as such products breakfast cereals, muesli, ice cream, cheeses, various drinks and
meat products are available. Japan is the only country that has legal indications and
regulated requirements for foods that include probiotics under the «Foods for Specified
Health Use» (FOSHU). According to the FOSHU system, scientific v erification is
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required, waiting for the development of functional health products (Awaisheh, 2012).
Such control of the functional characteristics of food products makes it possible to use
their quality depending on specific conditions or human diseases that are associated
with violations of the microbiocenosis of the large intestine (Utebaeva et al., 2018).

Lactobacillus is among the beneficial microbiota of the human body. They produce
organic acids, mainly lactic acid, peroxide, antibiotic substances, bacteriocins —
lactocins B, F, J, M, lactobrevin, plantaricin, etc., showing their antibacterial effect
against representatives of pathogenic and opportunistic flora. Lactobacillus has
high proteolytic, B-galactosidase, glycolase and lactate dehydrogenase activities and
phenomena in the processes of digestion (Dobson et al., 2007).

The genus Lactobacillus, belonging to the family Lactobacillaceae, includes 56
species of microaerophilic, gram-positive rod-shaped cultures, facultative anaerobes.
Typical species of Lactobacillus are L.fermentum, L.plantarum, L.acidophilus, L.caseu,
L.reuteri, L.ramnosum, which are often included in probiotics, dietary supplements, and
food products (Burmasova et al., 2017).

Bacteria L. acidophilus better perceive a decrease in the content of phosphorus,
content, content in the human body, and have an increased attention to the production
of vitamins Utebaeva et al., 2016 b). They have high anti-inflammatory and antitumor
activity. It has been identified that L.acidophilus has an immunomodulatory property
and can to modulate the expression of TLR2 and TLR4 in intestinal HT29 epithelial
cells caused by Salmonella enterica serovar Enteritidis (SesE) (Moshiri et al., 2017).

It has been established that L.acidophilus breaks down cholesterol in serum lipids.
They also fix cholesterolemia by blocking the enzyme hydroxymethylglutarate-CoA
reductase, limiting the rate of cholesterol synthesis (Novokshonov and Sokolova, 2012).

L.acidophilus provides the accumulation of amino acids such as Valine, Glycine,
Histidine that stimulate the development of the human intestinal microflora. The
antagonistic properties of L.acidophilus bacillus are due to both the acid produced by
the action and antibiotics — L.acidophilus and L.lactocidin (Utebaeva et al., 2018).

Normal intestinal microflora forms a relatively stable ecological system of the human
body. However, with age or appearance, the balance of this system may be disturbed. One
of the approaches for the regularity an effective quantitative and qualitative composition
with biochemical activity of normal microflora is recommended to use for food enriched
by rod-shaped bacillus milk — Lactobacillus (Burmasova et al., 2017).

The purpose of the presented work is to study the effect of dried burnet roots extract
from on the growth of Lactobacillus in order to develop functional food products based
on them.

Plant extracts have a therapeutic effect that is due to the complex of biologically
active substances contained in them. Substances contained in extracts can stimulate a
growth of lactic acid microorganisms, being growth factors (Utebaeva et al., 2016 a).

Probiotic bacteria are sensitive for oxygen that in fermented milk products has
an inhibitory effect on probiotic bacteria. This problem is often solved by using the
antioxidants (Alibekov et al., 2018).

In biotechnology and the food industry, at least two dozen different compounds
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related to the antioxidants are used, such as ionol, a-tocopherol, ascorbic acid, phenols
or polyphenolic compounds (Alibekov et al., 2019; Shingisov et al., 2022). Flavonoids,
such as quercetin, resveratrol, catechins, carotenoids, tannins, anthocyanins, coumarins,
hydroxycinnamic acid derivatives, and others, are promising antioxidants for use
(Shahidi et al., 2019).

Mostly, the action of antioxidants is indicated in ultra-low concentrations, 10"2—10
3'M and below. This effect was established for antioxidants of various origins and
different chemical nature: for synthetic and natural antioxidants, for flavonoids, phenols,
alcohols, and oxypyridines. A number of authors believe that when a biologically active
substance is introduced into the body in doses of 1012— 103 M, the cell will contain at
least 1-10 molecules of this substance and ensure their action (Venturella et al., 2021).

It is known that biologically active substances of medicinal plants can have a positive
effect on the growth parameters of Lactobacillus that is due to the multicomponent
nature of food sources (Kokina et al., 2018).

The unique ability of burnet (Sanguisorba officinalis) is the ability to accumulate
phenolic compounds in large quantities, which accumulate mainly in rhizomes and roots.
The polyphenolic complex of burnet rhizomes and roots includes mainly hydrolysable
tannins of the pyrogallic group —up to 23 %, ellagic and gallic acids, pyrogallol, catechin
and gallocatechin. The rhizomes and roots of the burnet (Sanguisorba officinalis) is
contain starch (up to 30 %), essential oil (1.8 %), saponins: sanguisorbin and pyoterin
— up to 4 %, dyes, calcium oxalate salts, flavonoids derivatives of quercetin and
kaempferol, hyperin, 3, 7-diramnoside kaempferol, 3-galactosido-7-glucoside catechins,
chromones. Roots and rhizomes also contain steroids: B-sitosterol, B-D-glucoside of
[-sitosterol, stigmasterol; carotenoids, vitamin C; macroelements (mg/g): potassium -
5.8, calcium - 23.1, magnesium - 2.9, iron - 0.4; trace elements (ug/g): manganese -
0.47, copper - 0.59, zinc - 1.02, cobalt - 0.04, chromium - 0.03, aluminum - 0.31, barium
- 5.71, vanadium - 0.12, selenium - 1.39, nickel - 1.15, strontium - 6.14, lead - 0.06,
iodine - 0.1, boron - 2.0. Roots and rhizomes are capable of concentrating zinc, nickel,
selenium, and especially barium and strontium (Janovska et al., 2003).

It has been experimentally proven that the extract from the rhizomes and roots of the
plant, when applied topically, has anti-inflammatory and vasoconstrictive properties.
The tannins that make up the plant assist to improve digestion and normalize the work
of the entire gastrointestinal tract, since they have anti-inflammatory, antimicrobial and
astringent effects (Utebaeva et al. 2016b).

Extracts from the rhizomes and roots of burnet (Sanguisorba officinalis) have a
pronounced antimicrobial activity, in particular against the bacteria Escherichia coli,
Pseudomonas aeruginosa and Staphylococcus aureus. The pronounced bactericidal
effect was noted in relation to various microbes of the dysentery and paratyphoid groups,
a detrimental effect on Trichomonas, fungi of the genus Candida and Giardia. It has
been established that the infusion of rhizomes and roots of burnet exhibits antiprotozoal
activity, and the alcoholic extract exhibits antibacterial activity. The antiviral activity
of burnet officinal is against the hepatitis B virus has also been reported (Zhang et al.,
2012).
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Materials and methods

For the obtaining a dry extract of burnet, raw burnet root was used (Producer “Zerde-
Fito” LLP, Shymkent).

Lyophilized culture of microorganisms Lactobacillus acidophilus n.v. Ep 317/402,
not less than 1x10° CFU/g. TR RA16076867.186-2003.

Dry extract of burnet (Sanguisorba officinalis), obtained from burnet roots by
microwave extraction according to the method (Sysoeva, 2011), was used in the study
at concentrations of 101°, 10and 10 g/cm?.

The cultivation of Lactobacillus was carried out for 72 hours in a thermostat at
the temperature of 37+£1°C on a standard MRS medium (Man Rogosa Sharpe). The
quantitative accounting of the grown microorganisms was carried out using the dilution
method (GOST 10444.11).

The content of free phenols was determined on the “UNICO HV/VIS 28007
spectrophotometer at A=500 nm (Poliudek-Fabini and Beirih, 1981).

Calibration graph was drawn by using pyrocatechol solutions (from 1 to 10 pug/ml).
The total antioxidant activity was determined by the phosphomolybdenum method by
using an INFINITE M200PRO plate reader (“TECAN”, Austria). The calibration graph
was built within the concentration range of 0-0.1 mg/ml of ascorbic acid (Tusevski et
al., 2014).

Statistical data processing was carried out using the “Statistica 6.0” software package.
Data are presented as means and standard error of the mean value.

Results and discussion

Preparations of burnet officinal are effectively used in the treatment of diarrhea
and eliminate its characteristic symptoms, as they normalize the motor function of the
intestine, inhibit its peristalsis; normalize the work of the central nervous system; reduce
inflammatory processes. It should be noted that burnet is used not only as a medicine,
but also used in cooking. Mainly, in the Caucasus, burnet leaves are used, which have
a pleasant cucumber smell and are part of some salads. The dried leaves are used as a
condiment to make a delicious tea. At the end of the 19th century, in Siberia, the Yakuts
added dried and crushed roots of the burnet officinal to flour, and such flour was used to
prepare a dish called “Butugas” (Sibbesson, 2022).

During the extraction of plant raw materials, a mass of substances passes from
one medium to another, that is, the transition of a substance from raw materials to an
extractant. The process of transition of biologically active substances into the extractant
is complicated by many factors, such as the high molecular weight of the substance or
the charge of colloidal particles. The mass transfer of substances into the extractant will
be affected by the size of the crushed raw material, the filling density of the raw material
in the extractor, the nature of the extractant, the temperature and/or the duration of the
extraction process (Ivashchuk et al., 2021).

Taking into account the above mentioned factors, two extraction methods were used
for burnet extraction: boiling raw materials (control method) and microwave extraction.

The use of microwave extraction proved to be more effective than the traditional
method, boiling within 60 min (Table 1). Microwave radiation made it possible to
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intensify the extraction process and to obtain a higher yield of the product. Under the
influence of microwave, a high speed and uniformity of heating of raw materials with
an extractant and saving thermal energy are achieved. Microwave processing of the
product makes it possible to increase the rate and degree of extraction and improve the
quality of the extract, since many biologically active substances in the extracts are not
destroyed and retain their properties (Guseinova et al., 2011).

For the process intensify, the finished extracts were infused using microwave
treatment in the 180W mode in order to increase the diffusion of substances in solution.
However, this factor did not greatly affect the increase in extractive substances, their
yield increased only by 8 % (Table 1).

The degree and nature of grinding has an important influence on the extraction
process. The smaller the particle sizes of the material, the larger the contact surface with
the extractant, the faster the extraction. However, for each raw material, depending on
the anatomical structure, composition and localization of active substances, the degree
and nature is selected individually. In this case, grinding to d <2 mm did not give the
proper result, and the yield of extractives from raw materials with finer particle sizes,
less than 2 min, remained at the level of their yield from raw materials with particles
of 2—7 mm during boiling and slightly changed during extraction by using microwave
(Table 1).

As shown in Table 1, microwave extraction at 90W was more effective than 180W
and boiling in terms of extractives and melanin.

Table 1.
The content of extractive substances in depends of various extraction methods

Sample | Extraction conditions Grinding, mm | Dry residue, g/ml | Ash content, g/
Microwave mode, °C | Boiling, min ml

1 - 60 <2 0,067+0,004 0,0018+0,001
2-7 0,068+0,003 0,0019+0,002

2 180W, 2 min - <2 0,059+0,001 0,0016+0,002
2-7 0,063+0,001 0,0018+0,002

3 90W, 9 min - < 0,075+0,001 0,0020£0,001
2-7 0,080+0,001 0,0021+0,001

The difference in the concentrations

of substances in the raw material and the

extractant is the driving force of the extraction process. During extraction, it is necessary
to strive for the maximum difference in concentrations that was achieved by changing
the ratio - raw materials: extractant. At the selecting this extraction parameter, the ratio
of 2:10 turned out to be the most effective. The yield of extractive substances in this
case increased by 2 times compared with the use of the ratio - raw materials: extractant
0.8:10 and almost three times compared with the control.
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Dependence of extractive substances on the extract concentration

Table 2.

Sample Concentration, g/ml AOA, mg.eq. ascorbic acid/ml | Dry extract, g
1 8g/100 1,76+0,13 0,0735+0,003
2 20g/100 2,04+0,29 0,192+0,004
3 25g/100 - 0,135+0,001

Burnet extract with a high content of extractives obtained by using microwave
extraction in the 90W mode and the ratio — raw materials: extractant 2:10 has AOA
(antioxidant activity) 15 % higher compared to the extract obtained under similar
conditions with a ratio - raw materials: extractant 0.8:10.

Requirements for the quality indicators for burnet dry extract have been developed for
the purpose of its introduction into production, for the production of dietary supplements
and functional foods. On the basis of the studies of the physicochemical properties of
the burnet extract, the fundamental indicators that characterize it, in terms of suitability
for use in fermented milk products technologies and determine its high quality, are
selected: the mass fraction of moisture, the amount of free phenolic substances, and the
total antioxidant activity. The requirements for quality indicators of burnet extract are
shown in Table 3.

Table 3.
Quality requirements for burnet dry extract
Object | Definition |Indicator name Unit. measurements Value
D ri e d| Extract from | Mass fraction of moisture, not more than | % 8,00
burnet|burnet roots | The amount of free phenolic substances, | mcg/ml 18,00
extract not less than
Total antioxidant activity, not less than mg equivalent of|0,2
ascorbic  acid/g  of
extract

It was found that the introduction of burnet (Sanguisorba officinalis) extract at a
concentration of 10 g/cm? and 10 g/cm?® activates the growth of L.acidophilus bacillus
compared with the control (Fig.1).
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Fig. 1. Growth rates of L.acidophilus with burnet extract concentration
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An analysis of the growth curves of Lactobacillus shown in Figure 1 showed that the
introduction of burnet extract at a concentration of 10 g/cm® and 10”° g/cm? actually
stimulates their growth. The growth rates p of these objects of study were calculated:
burnet extract 10° g/cm?® = 0.60 h!, burnet extract 107 g/cm*=0.63 h'!, and control =
0.41 h''. This confirms the stimulating effect of burnet extract at concentrations of 10~
g/cm® and 107 g/cm?®. Thus, during the research, a positive effect of burnet extract on
L.acidophilus was established.

Conclusion

Application of microwave radiation for the burnet (Sanguisorba officinalis) extraction
allows for the obtaining probiotic foods with natural antioxidants. The microwave
extraction at 90W was more effective than 180W and boiling in terms of extractives and
melanin. The ratio - raw material per extractant particularly 2:10 has a total antioxidant
activity for 15 % higher that compared to the extract obtained in the similar conditions
with a ratio 0.8:10. Adding of burnet (Sanguisorba officinalis) extract at a concentration
of 103 g/cm® and 10° g/cm? actually stimulates Lactobacillus growth. The following
growth rates x4 were calculated: burnet extract 10~ g/cm’ = 0.60 h”', burnet extract 10~
g/cm?=0.63 h', and control = 0.41 h*' that confirms a stimulating effect of burnet extract
for L.acidophilus. In this regard burnet extract at concentrations of 10 g/cm® and 10-° g/
cm’® maybe recommended for the development of a functional fermented milk products.
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