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AHHOTALIUS

Hunnomuas paborta 70 crpanun, 19 pucynkos, 18 tabnui, 105 nctouHukoB.

KiroueBble ciioBa: XWTO3aH, MOJIOYHOKHCIIbIE OaKTEPUH, MOJOYHOKHUCIIOE
OporkeHue, MOJIOUHAs KUCJIOTa, aKTUBHASI KUCITIOTHOCTh, TUTPYeMasi KUCJIIOTHOCTb.

Oo0bexTHl WccaenoBaHusi: JsaktoOaktepun Lactobacillus  acidophilus,
L. plantarum, L. delbrueckii subsp. bulgaricus, xuto3an ¢ MOJIEKYJISIpHOH Maccoii
45,3 x/la.

Ileabr — TPOBECTH CpPABHUTEIBHOE WCCICIOBAHUE BIMSHUS Pa3IAYHBIX
KOHIIEHTpAllMil XUTO3aHa C MOJIEKyJIapHOl wmaccoir 45,3 klla Ha mporecc
MOJIOYHOKHCIIOTO OpOKeHUs pa3InYHbIX BUA0B pojaa Lactobacillus.

JIJist TOCTH>KEeHMSI TOCTABJIEHHOM 1IeJId PEeIIaIUCh CIeAYIOIUE 3a0a4 M.

1. V3yuuThb BIMSHHE pa3JIUYHBIX KOHIICHTpAIMd XWTO3aHA Ha IPOIECC
mojiouHokuciioro Oposkenust L. acidophilus, L. plantarum, L. delbrueckii subsp.
bulgaricus.

2. llposectu CPaBHUTEIIbHBIN aHaJIN3 ocoOeHHoCTe! rporecca
MOJIOYHOKHCIIOTO OpOKEeHUs MCCIeIOBaHHBIMHE TpeacTaButesisiMu Lactobacillus.

Metoabl ucc/e0BAHUA: TUTPUMETPUUECKUN (M3MEpEeHHEe THUTPYEeMOi
KUCIIOTHOCTH),  HedenoMeTpuueckuil  (ompeneneHue  OMOMacchl)  METOJBI.
Jiist u3MepeHusl aKTUBHON KHCIOTHOCTH ucmnoibs3oBanmu pH-merp HI-8314 (Hanna
instruments, [TopTyranms), onTudeckon IIoTHOCTH — criekTpodotomeTp SP-8001 mipu
uirHe BOJHBI 590 HM.

B pesynbTaTe mnpoBeNEHHBIX HCCIAEAOBaHUI JaHa oOleHKa 3((OEKTUBHOCTH
npoiiecca MOJIOYHOKHUCIIOTO OposKeHus L. acidophilus, L. plantarum,
L. delbrueckii subsp. bulgaricus manufacturing B mOpuCyTCTBHH  pa3IWYHBIX
KOHIICHTpAllMil XWUTO3aHAa ¢ MoJjeKyJsapHo maccoi 45,3 x/la. Tak, BHeceHue B
KynbTypanbHyio cpeny L. delbrueckii subsp. bulgaricus xwto3ana B KomudectBe
0,001-0,0075 % BBI3BIBAJIO YCKOPEHHE META0O0JM3Ma TIIFOKO3bI, YTO IPHUBOJWIO K
YMEHBIIEHUI0 pH ¥ yBEeIMYEHHIO TUTPYEMOW KUCIOTHOCTA. MeTaboimu3M TITHOKO3bI
npu ¢epmenrtanmu L. delbrueckii subsp. bulgaricus 3amennsuics ¢ yBenmmdenuem
KOHIICHTpanuu xuTo3aHa. llpm xymeruBHpoBanmm L. acidophilus mobGaBneHue B
XUTO3aHa B MUTATEIBHYIO CPEIy HE OKAa3bIBaJO BIMSHUSA HAa KUCIOTOOOpa30BaHUE.
B ciryqae L. plantarum BHeceHwe amuHONONMMCAXapua BBI3BIBAIO 3aMEIJICHHE
MeTa00IM3Ma TIF0KO3bl U HAKOIUICHHS] MOJIOYHOM KHUCIIOTHI.

CpaBHUTENBHBIN aHAIU3 0COOEHHOCTEH Mpolecca MOJIOYHOKUCIOTO OpoKeHUs
WCCIICIOBaHHBIMU TipencTaBuTenssMu  Lactobacillus B mnpucyTcTBHEM  pa3smudHBIX
KOHIICHTpAIMIl XWUTO3aHA TOKa3aJl, YTO COXPAaHEHUE UX MPOOMOTHUYECKUX CBOMCTB
3aBUCHUT OT BUJIAa TAKTOOAKTEPUH.



AHATALBIS

Heimnomuas padora 70 ctaponak, 19 mamonkay, 18 tadmnin, 105 kpbIHiL.

KawuaBbiss ¢JI0BBI: XiTa3aH, MaJIOYHAKICHbIA OaKTIPHIl, MallOYHaAKICcIae
3aKicaHHe, MaJOYHasl KicjaTa, aKThIyHas KICIOTHACIb, IIITpaBaJIbHasl KiCJIOTHACII.

A0'ekThl  JaciaenaBaHHsi: JaktabakTpeii - Lactobacillus  acidophilus,
L. plantarum, L. delbrueckii subsp. bulgaricus, xitazan 3 ManekyispHaii Mmacai
45,3 x/la.

Mb3Ta — npaBeciii napayHajabHae JacieaBaHHe YIUIBIBY PO3HBIX KaHIPHTPAIIBIH
XiTazaHa 3 MaliekyJspHaii macait 45,3 k/la Ha mpanpc Mano4HaKiciara 3aKiCaHHS
po3HbIX Bimay ponaa Lactobacillus.

JItst macsirTHEeHHS MacTayieHail MAIThI BhIpaIajics HACTYITHBIS 3a1a4bl.

1. BeiByublllb YIUIBIY PO3HBIX KAHIPHTpAILBIA XiTa3aHa Ha MpaIdC
mayiouyHakiciara 3akicanus L. acidophilus, L. plantarum, L. delbrueckii subsp.
bulgaricus.

2. llpaBecii mapayHanbHBI aHajii3 acabiiBacisgy MpaldCcy MalloyHaKiciara
3aKicaHHs JacienaBaHbiMi nmpajacrayHikami Lactobacillus.

Metaapl JgacienaBaHHsI: I[ITPHIMETPHIYHBI  (BBIMSPIHHE IiTpaBaJbHAM
KicJioTHacIll), HedenaMeTpbldHbl (BbI3HAUIHHE OlsiMachkl) MeTaibl. JJIsi BEIMSPIHHS
aKTeIYHA# KicioTHacIi BbIKapeicToyBam pH-merp HI-8314 (Hanna instruments,
[Tapryrainist), anTeiuHaii muslIbHAcIi — criekTpadaromerp SP-8001 mpel mayxeiHi
xBaji 590 HM.

VY BBIHIKY TMpaBea3eHbIX JaclielaBaHHAY Jaj3¢Ha amdHKa A(EKThIYHACI]
npanpcy MajouHakiciara 3akicamus L. acidophilus, L. plantarum, L. delbrueckii
subsp. bulgaricus y npeicyTHacIi po3HBIX KaHIPHTPAIBIA XiTazaHa 3 MaJeKy/IsIpHai
macaii 45,3 k/la. Tak, yuscenne ¥ kynbrypaibHyto cepamy L. delbrueckii subsp.
bulgaricus xirazana Vy xombkacui 0,001-0,0075 % BbIKiIiKaga MackapIHHE
MeTabani3My TIIIOKO3bI, INTO TMPHIBOA3LIA Ja NaMsHmbdHHA pH 1 maBediudHHS
[iTpaBalibHAK KicmoTHacIi. MeTtabami3M riroko3sl npbl ¢pepmentansii L. delbrueckii
subsp. bulgaricus 3amaBosibBaycs 3 MaBENIYPHHEM KaHIHTPAIBI XiTa3aHa.
[Tper kyneTeiBaBanHi L. acidophilus mananse xiTazaHa ¥ makelyHae acsapoia3e HeE
akasBaJla YIUTBIBY Ha KiciorayTBapaHHe. Y Bbimaaky L. plantarum yrscenne
amiHamajicaxapbla BeIKJTIKaja 3amaBojieHHe MeTabai3My TTIOKO3bI 1 Ha3amaniBaHHs
MaJIOYHal KiCJIaThl.

[MapayHanbHbl aHaii3 acabiiBacisgy TpalpdCy MallOYHAKICTIara 3aKicaHHs
naciiejaBaHbIMi pajactaynikami Lactobacillus y npeicyTHacCIi pO3HBIX KaHIHTPAIBIH
XiTa3aHa TaKasay, IITO 3aXaBaHHE 1X MPOOMOTHYECKHX YJIACIIBACIAY 3aJeKbIb aj
BiJa JaKTa0aKTAPHIM.



ABSTRACT

Diploma thesis 70 pages, 19 figures, 18 tables, 105 sources.

Key words: chitosan, lactic acid bacteria, lactic acid fermentation, lactic acid,
active acidity, titrated acidity.

The object of research: lactobacteria Lactobacillus acidophilus, L. plantarum,
L. delbrueckii subsp. bulgaricus, chitosan with a molecular weight of 45.3 kDa.

The aim of the research: to perform a comparative study of the effect of
different concentrations of chitosan with a molecular weight of 45.3 kDa on the process
of lactic acid fermentation of various species of the genus Lactobacillus.

To achieve this aim, the following tasks were solved.

1. To study the effect of different chitosan concentrations on the lactic acid
fermentation process of L. acidophilus, L. plantarum, L. delbrueckii subsp. bulgaricus.

2. To conduct a comparative analysis of the features of the lactic acid
fermentation process by the studied representatives of Lactobacillus.

The research methods: titrimetric (measurement of titrated acidity),
nephelometric (determination of biomass) methods. To measure the active acidity we
used a pH meter HI-8314 (Hanna instruments, Portugal), optical density -
spectrophotometer SP—8001 at a wavelength of 590 nm.

As a result of the studies, the efficiency of the lactic acid fermentation process
of L. acidophilus, L. plantarum, and L. delbrueckii subsp. bulgaricus manufacturing in
the presence of different concentrations of chitosan with a molecular mass of 45.3 kDa
was evaluated. Thus, adding 0.001-0.0075 % chitosan to the culture medium of
L. delbrueckii subsp. bulgaricus induced an acceleration of glucose metabolism, which
resulted in a decrease in pH and an increase in titratable acidity. Glucose metabolism
in the fermentation of L. delbrueckii subsp. bulgaricus slowed down with an increase
In chitosan concentration. When L. acidophilus was cultured, the addition of chitosan
to the nutrient medium had no effect on acidity formation. In the case of L. plantarum,
addition of aminopolysaccharide caused a slowdown in glucose metabolism and lactic
acid accumulation.

Comparative analysis of the features of the lactic acid fermentation process by
the studied representatives of Lactobacillus in the presence of different concentrations
of chitosan showed that the preservation of their probiotic properties depends on the
species of lactobacteria.
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