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I/ISyquI/Ie PE€OJIOINYCCKUX CBOMCTB KHCJIOMOJOYHOI0 HANMMTKA

Omnbra U. lonmatoBa * olgadolmatova@rambler.ru 0000-0002-4450-8856
Codnst B. Myxopkuna *  muhorkinasofa0406@gmail.com

1 BopOHEXCKHIA roCcy1apCTBEHHbBIH YHUBEPCUTET HHXKCHEPHBIX TEXHOJIOTHH, Ip-T PeBomonuu, 19, r. Boporex, 394036, Poccus
AnHoTanusi. KucioMoa0uHble HAMUTKY OTHOCATCS K TPYIIIE NPOAYKTOB, MO3BOJIAIOIIMX YIy4IIaTh PabOTy JKey104HO-KHIIEYHOTO TPaKTa,
a TakKe MOryT OBITh PEKOMCHIOBAHbI KaK MPO(MIAKTHUECKOe W JIedeOHOe CpeACTBO MpH psae 3abojeBaHuil. B HacTosiee Bpems
NPHOPUTETHOM 3a/1auel MMILEBOH OTpaciu SIBISETCS CO3JaHHe TPOLYKTOB CO COAAaHCHPOBAHHBIM COCTABOM, YAllle BCErO MPU COYETAHHU
CBIPHEBBIX MCTOYHMKOB PA3JIMYHOTO MPOMCXOXKIeHUs. OJHAKO BHOCHMBIE JOOABKHM B KMCIOMOJIOYHBIC HAUTKU MOTYT KaK YJIYYIIUTb €ro
PEOoJIOrHYEeCKUe CBOIMCTBA, TaK M YXYALINTb. ABTOpPAaMHU IOJIYY€H KHUCIOMOJOYHBIH HAIUTOK CO CIEAYIOIIMM pPEeLEeNTYPHO-KOMIIOHEHTHBIM
COCTABOM: MOJIOKO LIEJIBHOE, MOJIOKO OOE3KMpEHHOE, 3aKBacka anuaopuibHbIX JakrobakTepuit «Hapuuo», oudumobakrepuii B.bifidum,
B.longum, moporuok snykymsl. TTOpOIIOK JTyKyMbl SIBISICTCS HCTOYHUKOM YIJICBOAOB, BATAMHHOB M MHIICBBIX BOJOKOH. KHCIIOMOMOUYHBII
HAITUTOK IMOJIYYaIH M0 TPAAULMOHHON TeXHOJOrMH. OCOOEHHOCTBIO SBISUIUCH ONEPALMK MOJATOTOBKM U BHECEHUsI 3aKBACOUHBIX KYJBTYD U
MOPOILKA JTYKyMbl. ['OTOBBIN KHCIIOMOJIOYHBIA HAMMTOK OXJIAXKAAIM M YHaKOBbIBAIK. XpaHwiu npu temmeparype (4+2) °C. B kauectse
KOHTPOJILHOTO 00pa3iia HCCIeJOBAIM auuAOpWINH C aHAJIOTMYHOW MaccoBO#M mosed sxkupa. OmnbITHBIA 00pasel HamuTKa OoOiamal
KHCIIOMOJIOYHBIM, ()PYKTOBBIM BKYCOM M 3allaXxOM, CJIETKa CJAJKOBAThIM, UMEN KPEMOBBIH I[BET, paBHOMEPHbIH 10 Beeil Macce. C Lenbio
YCTaHOBJICHUS BJIMSHUS MOPOLIKA JYKYMbl Ha KOHCHUCTEHI[MIO TOTOBOTO HANMTKA M B NPOLIECCE XPAHEHHS M3YydYalH €ro PEeOJIOTHYECKHUE
cBoiicTBa. YcTaHOBIeHa NoBbInIeHHAs Ha 30 % BS3KOCTH ONMBITHOTO 00pasia 1Mo CPaBHEHMIO C KOHTPOJIbHBIM. KOHCHCTEHIINS HAUTKA TIpU
XpaHeHUH CTaOWIIbHAs; OZHOPOJHAS, B Mepy Bsi3Kas, C HapylICHHbIM cryctkoM. [lo pesynbrataM n3ydeHHs] AMHAMUKH CHHEpe3uca y
KHCJIOMOJIOYHOTO HAITUTKA C MIOPOLIKOM JIYKyMBbI YCTAHOBJICHA caMasi IPOYHAst CBA3b CO CTYCTKOM I10 CPABHEHHIO C KOHTPOJIBHBIM 00pa3LioM.
KonnyecTBo ChIBOPOTKH, MOITYyYSHHON B XO/€ SKCIEPUMEHTa B ONBITHOM 00pa3iie ObUIO B [Ba pa3a MEHBIIE, YeM B KOHTPOJILHOM. JlaHHBIN
(haKkT MOXKHO OOBSICHUTH BIMSIHHEM MOPOLIKA JTYKYMbI Ha PEOJIOTHYECKUE CBOMCTBA HAIIUTKA.

KiroueBble cJioBa: KUCIOMOJIOYHBIH HaITUTOK, Ka4€CTBO, PCOJIOIr'NICCKUC CBOﬁCTBa, TIOPOILIOK JIYKYMbI, XpaHCHUEC.
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Abstract. Fermented milk drinks belong to a group of products that improve the functioning of the gastrointestinal tract, and can also be
recommended as a preventive and therapeutic agent for a number of diseases. Currently, the priority task of the food industry is to create
products with a balanced composition, most often with a combination of raw materials of various origins. However, additives added to
fermented milk drinks can both improve its rheological properties and worsen it. The authors obtained a fermented milk drink with the following
formulation and component composition: whole milk, skimmed milk, sourdough acidophilic lactobacilli “Narine", bifidobacteria B.bifidum,
B.longum, lukuma powder. Lucuma powder is a source of carbohydrates, vitamins and dietary fiber. Fermented milk drink was produced using
traditional technology. A special feature was the operations of preparation and application of starter cultures and lukuma powder. The finished
fermented milk drink was cooled and packaged. It was stored at a temperature of (4 + 2) © C. Acidophilus with a similar mass fraction of fat
was studied as a control sample. The prototype of the drink had a sour-milk, fruity taste and smell, slightly sweet, had a creamy color, uniform
throughout the mass. In order to establish the effect of lukuma powder on the consistency of the finished drink and during storage, its rheological
properties were studied. The viscosity of the prototype was increased by 30% compared to the control one. The consistency of the drink is
stable during storage; homogeneous, moderately viscous, with a disturbed clot. According to the results of studying the dynamics of syneresis
in a fermented milk drink with lukuma powder, the strongest connection with the clot was established compared with the control sample. The
amount of serum obtained during the experiment in the experimental sample was two times less than in the control sample. This fact can be
explained by the influence of lukuma powder on the rheological properties of the drink.

Keywords: fermented milk drink, quality, rheological properties, lukuma powder, storage.

B Hacros1ee BpeMs IpUOPUTETHOH 3a1a4eil
MULIEBOM OTPaciu SBJIAETCA CO3AAHKME IIPOLYKTOB
co cOamaHCUPOBaHHBIM COCTaBOM, Yallle BCETO pH

BBenenue
KucinoMoiiounsle  HAIIMTKH ~ OTHOCSITCS

K TPyIIme NMpO/lyKTOB, MOSBONTIONX YJTyHIiaTh pabory COYETAaHHH CHIPHEBBIX HCTOYHUKOB PA3IHMYHOTO
JKEITy/I0YHO-KHIIEHHOTO TPAKTa, A TAIOKE MOTYT ObITh TPOUCXOKIEHHS. AKTYaIbHBIM HATIPABJICHUEM SIBJISI-
PEKOMCHJIOBAHBI KaK MPOGHIAKTHYCCKOES 1 JIeYeOHOe ercsl TIOMCK 3aMeHuTesel caxapa. [Ipeamodrurens-
cpenctso npu psje 3abonesannii [1-15]. OcoGyro HBIM ()aKTOM TPH 3TOM SIBIISIETCS HCIOJB30BaHHE
TOJIB3Y JUIsS OPTaHN3Ma MPUHOCAT aluI0(pHUIbHBIE €CTECTBEHHBIX 3aMEHHUTENIeN caxapa pacTUTEIHHOIO
HamWUTKU. [IOMOTHUTENBHO C OCHOBHOM 3aKBacKOM npoucxoxaenus [16].

MOXKHO BHOCHTH OM(HI00aKTeprn, KOTOPbIE MOMO- OnHaxo BHOCUMBIE JOOABKH B KHCIIOMOJIOUHbIE
TaloT PacIIeIUIATh KUPHI M yCBaWBATh MUTATENbHbIE HAIUTKH MOTYT KaK YIy4IIUTh €r0 PEOJIOTHIECKHE
BEIIECTBA, YIIyHIIaTh MOTOPHUKY KHIIICYHHUKA. CBOWCTBA, TaK U yXy[IILHUTb. ABTOpaMH NPOU3BeIcHa

JI7st IMTHPOBAHUST For citation

Hommarosa O.U., Myxopkuna C.B. U3yuenne peomornueckux cBoiicte  Dolmatova O.1., Mukhorkina S.V. Study of rheological properties of
kucnomostogHoro Hamurtka // Becrauk BI'YUT. 2024. T.86. Ne 2. fermented milk drink. Vestnik VGUIT [Proceedings of VSUET].
C. 160-165. doi:10.20914/2310-1202-2024-2-160-165 2024. vol. 86. no. 2. pp. 160-165. (in Russian). doi:10.20914/2310-
1202-2024-2-160-165
This is an open access article distributed under the terms of the
© 2024, Jonmatosa O.U. u ap. / Dolmatova O.1. et al. Creative Commons Attribution 4.0 International License

160




Doamamosa O.H. u dp. Becmuux BTYIHIIL, 2024, I11. 86, Ne. 2, C. 160-165

BBIPA0OTKA KHCIOMOJIOYHOTO HAIMUTKA C TIOPOIITKOM
JIyKyMbl. B MOJIOYHON OTpaciyi M3BECTHBI TEXHO-
JIOTHM TIPUTOTOBJICHWSI HEKOTOPBIX MPOIYKTOB,

post@vestnik-vsuet.ru

B TOM YHUCJIC MOPOKEHOT'0 1 aI_[I/I,Z[O(i)I/IJ'IBHOFO HaITUuTKa
C OpraHuUecKuM ToporkoM TykyMe! [17, 18]. Cocra
MOPOIIKA JTyKyMBI TIpecTaBieH B Tabmume 1 [19].

Tabonuna 1.

CocraB nopolIika JIyKyMbl

Table 1.

The composition of the lukuma powder

KomMmmnoHeHT Komnuectso Ha 100 r mpoaykra % ot HOopMeI B 100
Component Quantity per 100 g of Fl;rod};ct Hopwa | Standard % of the I’Il)Ot‘m in100 g
Benku, r | Proteins, g 76 4,7
Kupsr, 1 | Fats, g 13 56 2,3
VYruesonsl, r | Carbohydrates, g 66,7 219 30,5
ITumieBsle BoJOKHA, T | Dietary fiber, g 2,3 20 115
Buramunst, mr | Vitamins, mg
Tuamus | Thiamine 0,2 15 13,3
Puboduasus | Riboflavin 0,3 1,8 16,7
MuHepasbHBIE BEIECTBA, MT |
Mineral substances, mg
Kaprmii | Calcium 92 1000 9,2
Docdop | Phosphorus 186 800 23,3
XKeneso | Iron 4,6 18 25,6
W3BecTtHO, uYTO mM0OaBIIEHWE IOPOIIKA Y BHECEHHS 3aKBACOYHBIX KYJbTYpP U NOPONIKA JTy-

JyKyMBI IO 3aKBAIlIHBAHUsI CMECH TIPHU IIPOU3BOJICTBE
KHCIIOMOJIOYHBIX HAIIUTKOB HEOIArONpHUsTHO CKa-
3bIBACTCSl Ha KOHCHCTCHIIMM T'OTOBOTO ITPOAYKTA,
OPraHOJICNITHYECKH OLIYIIAeTCsl KPYMUTYATOCTh
U MECYaHUCTOCTh. [Ipy BHECEHUH MO0OABKU TOCIE
3aKBaIllMBAaHKsI OTKJIOHEHHH B KOHCHCTEHIIUH TO-
TOBOTO TMPOAYKTa HE BbIsBICHO [18].

MarepuaJjibl 1 METOBbI

OOBeKTOM HCCIEIOBaHUS SBISIETCS] KUCIOMO-
JIOYHBIHM HAITUTOK C 100aBIEHUEM ITOPOLLIKA JTYKYMBbI,
CBIPbE AJISl €T0 IIPOU3BOICTBA.

Harmuroxk, momyduennsnii Ha Kadenpe TexHo-
JIOTHHA TIPOJYKTOB >XHBOTHOTO MPOHCXOXKJICHHUS
OI'BOY BO «BI'YUT» umeer cieayromyii cocTas:
MOJIOKO LIEJIbHOE, MOJIOKO O0€3KHPEHHOE, 3aKBacKa
armaorITbHBIX akToOakTepuit «Hapuray, oudumo-
6axrepwuii B. bifidum, B. longum, moporiok yKymer.

CuHepesuc omnpeaensuii GpuiIbTpauOHHBIM
METO/IOM IyTeM 3amepa KOJIMYeCTBa CHIBOPOTKHU,
BBLICNMBIIEHCS TIpH (uabTpoBanuu 100 cm® pas-
PYLIEHHOTO CrycTKa 4epe3 OyMakKHbBIH (GHIBTP
B TCUCHHE BPEMEHH ITPH KOMHATHOM TeMIIEpaType.

Bszkocts onpenensiy B taboparopun LienTpa
CTPaTErM4YeCcKOro pa3BUTHS HAYYHBIX HCCIIEIOBaHUN
BI'YUT Ha mpubope BrOpoBrcko3umeTp «AND SV-10».

Pe3y.]'[bTaT])I 4 oﬁcymnelme

[opomok JTyKyMbl BHOCHII B CKBaIlICHHBIH
crycTok B komu4uectse ot 1,0 no 7,0%. Pe3ynbraTh
onpeaesnsur 1o nsaTudanpHOM mkane. OnpenencHa
OITTUMAaITbHas Jio3upoBKa 5,5+0,5%. Kucnomomnounsit
HaIWTOK ITOJTyYaJId TI0 TPATUIIOHHON TEXHOJIOTHH.
OCOOCHHOCTBIO SBJISUTUCH OIEPAIlUU TOATOTOBKU
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KyMBbI. 1'0TOBBIN KMCIIOMOJIOUHBIN HAIIUTOK OXJIa-
KA Y YTaKOBBIBAIM. XPaHWIN TPH TeMIlepa-
Type (4£2) °C. HarmmmTok o0maman KUCIOMOJIOYHBIM,
(pPYKTOBBIM BKYCOM H 3aI1aXxoM, Clierka CliaJIkoBa-
THIM, WMEJ KPEMOBBIH IIBET, PABHOMEPHBIH
TT0 BCEH Macce, MacCcoBYIO 00 xupa 3,2%.

B TeueHue Bcero cpoka XpaHEeHUs! ONPEICIIsUTH
OpraHoJIenTHYeCKre, (PU3NKO-XUMUICCKUE U MUK-
poOuonorndeckre Iokazarend. Peororndeckue
CBOWMCTBa, HapSAIy C OPraHOJCITUYCCKUMU, UTPAIOT
BaXKHYIO POJIb TIPU BBIOOPE MOTPEOIISIEMOro Mmpo-
nykra HacenenueMm [20]. C menpro ycTaHOBICHHS
BIMSIHHUSI TIOPOIIKA JIYKyMbl Ha KOHCHCTEHIIUIO
TOTOBOTO HANHMTKA W B IMPOLECCE XpaHCHUS
U3yYal PEOJOrMUECKUE CBOWCTBA IOCIEIHETO.
CreneHb CHHEpPE3HCa SIBISIETCSA OAHUM M3 IOKa3a-
TeNed pPEeOJIOTHYECKHX CBOWCTB KHCIOMOJIOYHBIX
MPOJIYKTOB, TaK KaK OMPEJeNseT MPOYHOCTh CTYCTKA,
a, CJIeIOBATEIbHO, UX TIOTPEOUTEIILCKUE CBONCTRA.
Heo0OxoauM0o yCTaHOBUTH BIUSHHE BHOCHMOM
JI00aBKH Ha MHTEHCUBHOCTH CHHEPE3UCa KHCIOMO-
JIOYHOTO HaMUTKa. B KauecTBe KOHTPOJILHOTO
0o0Opasia B3sT arua0(QIHH.

Peosornaeckne nmokazareny KUCIOMOIOYHBIX
HAIMTKOB MPUBEJICHBI B TAOIUIIE 2.

Ha pucynke 1 npencrasnena
CHUHEPEe3HCa KUCIOMOJIOYHBIX HAITUTKOB.

OCHOBHOI 00bEM CBHIBOPOTKH M3 CT'YCTKOB
KUCJIOMOJIOYHBIX HAITUTKOB BBIICISACTCS B TCUCHUU
IIBYX 9acoB, T. €. 43%0,5 em® CBIBOPOTKH OTOULIO
B Ipo0e KOHTPONBHOTO obpasma (B 00beMoOM
BeipakeHnn 85+0,5%) wu 22+0,5 cM® B OMBITHOM
obpasie (71+0,5% ot obmero o6beMa CHIBOPOTKH),
pucyHku 2 u 3.

JTUHaAMHUKa
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Tabnuna 2.

Peonornueckre nmoka3arenu KMCIOMOJIOYHBIX HAIIUTKOB

Table 2.

Rheological parameters of fermented milk drinks

KPICJ'IOMOJ'[O'-IHBI_ﬁ Hal'_II/ITOK
Fermented milk drink

Auunopumun (TOCT-31668) | Acidophilus

KI/ICJ'IOMOJ'IO'-IHBI_ﬁ Hal'_II/ITOK
Fermented milk drink

Buemnui B 1 KOHCHCTEHIIUS
Appearance and consistency

OnHOpoHAs, C HAPYILCHHBIM WU HEHAPYIICHHBIM
CI'YCTKOM B Mepy Bsi3Kasi. JlomyckaroTces clierka Taryydas
KOHCUCTCHIIUA U ra3006pa303aHHe B BUJIC OTACIIBHBIX
[J1a3KOB, BBI3BAHHOE HOPMAILHOW MUKPO(IOPOi |
Homogeneous, with a disturbed or undisturbed clot,
moderately viscous. A inghtI%/ viscous consistency and

gas formation in the form of s
normal microflora are allowed

eparate eyes caused by

OpHoponHas1, B Mepy BSI3Kas,

C HapYHICHHBIM CI'yCTKOM. BLIILGJ'IGHI/IC
CBIBOPOTKHU HE HAOII01aeTCs |
Homogeneous, moderately viscous, with
a disturbed clot. Serum excretion is not
observed

60
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O0BeM CBIBOPOTKH, CM3
Serum volume, cm3
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OKonTpounbHblii 06paser; | Control sample

1 2 3. .
TTpooIKUTENBHOCT CHHEpe3uca, 1 | Syneresis duration, h

Pucynok 1. JIunamuka mporecca CHHepe31nca KUCIOMOJIOYHBIX HAITUTKOB
Figure 1. Dynamics of the process of syneresis of fermented milk drinks

3a 3 4 cuHEepe3nca KOJIMYECTBO CHIBOPOTKH
yBEMUIIINCh 110 96+0,5% B KHCIOMOJIIOYHOM
narutke — 70 90+0,5%. CrnemoBareanHo, ONITHMAITE-
HOW TIPOIOJDKUTEIBHOCTRIO CHHEpEe3Uca HAINTKOB
CJeIyeT CUNUTaTh 3 d.

3a Bce BpeMs MPOBEICHHUS IKCICPUMEHTA
B alUI0WINHE CHIBOPOTKA BBIJEINIACH B KOJH-
gectBe ~50%, Torma Kak B KHCIOMOJIOYHOM
HanuTke ~31%.
30

25 23 24

20

20 T 19

15

10
10

2 2
o L 1 1
1 2 3 4 5 6 7

PucyHok 2. IHTeHCHMBHOCTB cHHepesca atmnodumna, %:
1-15muH,2—-30MuH,3-19,4-29,5-349,6—44,7—-5q
Figure 2. Intensity of acidophilus syneresis, %: 1 — 15 min,
2—30min, 3—1 hour, 4—2 hours, 5— 3 hours, 6 — 4 hours,
7 -5 hours
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5
O OmsiTHBIH 06paserr | The prototype
30
25 24
20 18 19
] 145 145
15
10 . .
5 [ 1]
0 | L1 L1 | | L1 L1
1 2 3 4 5 6 7
PI/ICYHOK 3 I/IHTCHCI/IBHOCTL CHUHEpE3UCa KHUCIOMO-

JI0YHOro Hamwurtka, %: 1 — 15 mun, 2 — 30 mun, 3 — 1 4,
4-29,5-394,6-4y,7-54

Figure 3. The intensity of syneresis of fermented milk
drink, %: 1 — 15 min, 2 - 30 min, 3—1 hour, 4 — 2 hours,
5 -3 hours, 6 — 4 hours, 7 —5 hours

[TpoBeneHs! McCITeTOBaHMS BA3KOCTH B PoOax
Ka)ToTo M3 00pasIoB (pUCYHOK 4).

Pe3ynbTaThl H3MEpEHHI TOKa3aTelisi BI3KOCTH
KHCJIOMOJIOYHOTO HAITUTKA B IUAIa30HE TEMIIEpaTyp
ot 5 1o 20 °C 6buH BhIIIE ~Ha 30% 110 CpaBHEHUIO
C KOHTPOJIbHBIM 00pa3IIoM.
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Pucynok 4. BS3K0OCTh KHCIIOMOJIOYHBIX HAITUTKOB

Figure 4. Viscosity of fermented milk drinks
C KOHTPOJBHBIM 00pasiioM. KommdecTBo ChIBOPOTKH,

3akioueHne "

MOJYYEHHOH B XOJI¢ DKCIIEPUMEHTa B OMBITHOM
Omnpenenena nosbiiieHHass Ha 30% BA3KOCTH o0pastie GbUIO B 1BA Pa3sa MEHbILE, YeM B KOHTPOIIb-
OIBITHOTO O0paslia IO CPABHEHUIO C KOHTPOJIBHBIM. HOM. JlaHHBII (DaKT MOKHO OOBSICHUTH BIHSHUEM
KoHcucTeHINs HAIUTKa TIPU XPaHEHWH CTAOHITBHASL. MOpOWIKA JyKyMbl Ha PEOJOTHYECKHE CBOHCTBA
o pesynbraTaMm MCCIEIOBAHUH y KHCIOMOJOY- HarmuTKa. TakuM 0Opa3oM, MOIy4eH KHCIOMOJIOY-
HOI'0 HallTKa € IIOPOLIKOM JIyKyMbl yCTaHOBJICHA HBIH HAaNWTOK C YIyYIIEHHBIMH PEOJIOTHYECKHUMH

camas IIpOYHasi CBSI3b CO CI'YCTKOM II0 CPaBHEHUIO HOKA3aTEIIMIA.
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