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HN3y4yeHue peosioruuyecKux CBOMCTB CTPYKTYPUPOBAHHOTIO
MOJIOKOCOAep Kaliero NnpoayKra
Onwra U. Jlonmatosa ' olgadolmatova@rambler.ru 0000-0002-4450-8856

1 BopoHexckuii rocyJapcTBEHHbIN YHUBEPCUTET MHIKEHEPHBIX TEXHOJIOTUH, IIp-T PeBoumonuu, 19, r. Boponex, 394036, Poccus
AnHoTanus. [IpoBezieH aHaIU3 PaCTUTENBHOTO ChIPbS, IPOU3PACTAIOLIETO HA TEPPUTOPUH BopoHexckoit 00acTu. Y cTaHOBIIEHA ITOBBILICHHAS
MaccoBas J0Js EKTHHA B CMOPOJMHE, KaJlMHE, KPbDKOBHHKE, 10JI0Ke, TEpHE, pEBEHE. YKa3aHHBIE SITO/bI, IUIObI 1 OBOLIM OBLIH NEPETEPTHI C
caxapoM B COOTHOIIEHWH 1:1 M MOBEPTHYTHI TEMIOBOI 06paboTke. BBHIY cX0XKeCTH OpraHONENTHYECKHX TOKAa3aTeNei N N3MHIITHEH KHCITOTHI
pEBEHsI, €r0 BHOCHIM B BUJIE MIope ¢ pobaBieHueM s6104yHoro. Ilpemiokena penentypa 1 TEXHOIOTHS IIPOU3BOJCTBA CTPYKTYPUPOBAHHOI'O
MOJIOKOCOJIEPKAIIEro NpoayKTa. M3yueHbl Moka3aTeny KauecTBa MPOIYKTOB, a TAKXKe PEoJoruueckue noxaszarenu. CpaBHUTENbHBI aHAIN3
OpraHoOJIENTHYECKUX XapaKTEPUCTHK CTPYKTYPHUPOBAHHBIX MOJIOKOCOJEPIKAIHUX IPOLYKTOB MOKa3all, 4TO, HECMOTPSI Ha BBICOKUE BSI3KOCTHbIE
MOKAa3aTeln MPOJAYKTOB C YEPHOM CMOPOIMHOM, TEPHOM U KaJIUHOH, NaHHbIE BKYCOBbIE KOMIIOHEHTBI HE PEKOMEHIYIOTCS K BHECEHMIO M3-32
YXyAIICHUs IpY XpaHEHNU UX TOTPEeOUTENbCKUX CBOUCTB. MccenoBana cTeneHp B30UTOCTH 00pa3ioB. MUKPOCTPYKTYpHBIH aHanu3 oOpasioB
MOJIOKOCOZEPIKAIMX HPOMAYKTOB CO CMOPOIMHOM, KaTHMHOW M KPbDKOBHHKOM II0Ka3ajJ HAIM4UE KPYIHBIX Iy3bIPPKOB BO3/yXa, a TAKKE MX
CKOIUICHHs. B OCTalBHBIX IPOMYKTaX € BKYCOBBIMH KOMIIOHGHTAMH: SOJOKOM M DPEBEHEM, TEPHOM KOIMYECTBO, pasMep U XapakTep
pacmpeienieHys] y3bIPbKOB OBLT MIEHTUYEH KOHTPOIBHOMY 0Opasily. YCTaHOBJIEHO, YTO HamTydllell KOHCHUCTEHIHeH o07aJaeT HPOmyKT C
A0110K0M 1 peBeHeM. OTMEUEHO, YTO BKYC M 3allax BHECEHHOTO HAMIOJIHUTEIIS YCHIMBACTCA [0 Mepe XpaHeH s NpoaykTa. Takum 00pa3oM, MOXKHO
CJIeNIaTh BBIBOJ, YTO IIO0OPaHHbIE BKYCOBbIE KOMIIOHEHTHI [ IPOU3BOACTBA CTPYKTYPUPOBAHHBIX MOJIOKOCOAEPIKAIHMX IIPOAYKTOB IIO3BOJIIOT
YBEIUYUTH ACCOPTUMEHTHYIO JIMHEHKY JaHHBIX IPOTYKTOB, U HAIIPABIICHbI HA YAYYIICHHE HX PEOOTHYECKUX OKa3aTeNeH.
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Study of the rheological properties of a structured milk-containing
product
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Abstract. The analysis of plant materials growing on the territory of the VVoronezh region has been carried out. An increased mass fraction of
pectin in currants, viburnum, gooseberries, apples, thorns, rhubarb has been established. These berries, fruits and vegetables were ground with
sugar in a 1: 1 ratio and heat-treated. Due to the similar organoleptic characteristics and excess acid, rhubarb was introduced as a puree with
the addition of applesauce. The formulation and technology for the production of a structured milk-containing product are proposed. The
indicators of product quality, as well as rheological indicators have been studied. Comparative analysis of the organoleptic characteristics of
structured milk-containing products showed that, despite the high viscosity characteristics of products with black currants, thorns and viburnum,
these flavoring components are not recommended for introduction due to the deterioration of their consumer properties during storage. The
degree of overrun of the samples was investigated. Microstructural analysis of samples of milk-containing products with currants, viburnum
and gooseberries showed the presence of large air bubbles, as well as their accumulation. In other products with aromatic components: apple
and rhubarb, thorns, the number, size and distribution of bubbles were identical to the control sample. It turned out that the product with apple
and rhubarb has the best consistency. It is noted that the taste and smell of the added filler increases as the products are stored. Thus, we can
conclude that the selected flavoring components for the production of structured milk-containing products make it possible to expand the
assortment line of these products and are aimed at improving their rheological parameters.
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Beenenue [TepcrieKTHBHBIM HAITPABJICHUEM SIBIISICTCSI
HCTIONIb30BaHNE PACTUTEIILHOTO ChIPhSI, TIPOM3PACTAIO-
IIET0 B TOM PErHOHE, I7Ie OHO nepepadatbiBaetcs [14].

Takue MpoayKThl MAaKCHMAIBHO aIanTHPO-
BaHbI, TPH MOTPEOJCHUH YECIOBEKOM JIydllle

B mnacrosimee Bpemsi Bce MpOrpaMMBI 110
pa3paboTKe U MPOU3BOJICTBY MHUIIEBBIX IPOAYKTOB
CBSI3aHBI C IMOJYYEHHUEM «3IOPOBBIX» MPOLYKTOB

nutanns. CTPYKTYpUPOBAHHBIE TPOIYKTHI HE SB- YCBAMBAIOTCS M BEPOATHOCTH MOSBIEHHS Ha HHX
JISIIOTCS UCKIIIOYEHUEM, TaK KaK colepxar OoJibIie AIUIEPIMYECKNX DEaKLMil Ha TOPSIOK HWKE, 110
BKYCOBBIX KOMIIOHCHTOB II0 CPaBHEHHIO C JpYy- CPaBHEHHIO C TIPUBE3CHHBIMH U3 JAPYTUX CTPaH.
TMMHA MOJIOYHBIMH TPOJIyKTamH. B KauecTBe VIIydIInTh CTPYKTYPY IPOIYKTa MOXKHO TaK
HATIONHATENCH OOBIYHO HCIONB3YIOT  (PYKTEL, K€ IyTeM BBEIEHHS B €r0 PeLenTypy CTaOMIIN3H-
AroAel, pexe OBOIM HECIMKOM, B BHAC IIHOPC, pYIOIIX KOMIIOHEHTOB. OHH MO3BOJISIOT PETYIIH-
cuporos u T. 1. [1-8]. POBaTh BA3KOCTbH MPOAYKTOB HA Pa3IMYHBIX dTaIax

OHH CIOCOOHBI YBEJIWYHTh ACCOPTUMEHT TEXHOJIOTHYECKOTO  TpOoIecca, MOBBIMATE €ro
JaHHOW TPYIIBI NPOLYKTOB, 00OOTaTHTh COCTaB, MPOYHOCTHBIE CBOMCTBA O€3 yBETTMUEHUSI COZICPKaHHs
yAYYIIUTh HMX KauyeCTBEHHBIC XapaKTEPUCTHKH, KHpa W BeIpaOaTHIBATh MPOMYKTHI TOHMXEHHOW
B TOM YHCIIE pEOJOrndecKre mokasarenan [9-13]. KaJOPUMHOCTH, MOBBIIATH HMX CTOUKOCTH IPH

xpanenuu [15-20].
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Haumyamumu  cBoficTBaMu  cTaOHIM3aIIAN
KOHCHICTCHITUH O00JIaIat0T KOMIUICKCHI, BKIFOYAIOIINEC
MEKTHHOBBIE BEIIIECTBA.

Marepuajibl 1 METOAbI

OcCHOBHBIC OpraHOJICITHYECKHE, (U3HKO—
XUMHUYECKUE, MHUKPOOHMOJIOTUYCCKUE TI0KA3aTeIu
MPOJTYKTOB ONPEEIISUT CTAHAAPTHBIMH U OOIIETIPH-
HSTBIMA B MOJIOYHOH ITPOMBIIIIIEHHOCTH METOIAMH.

JlmHAMHYECKYTO BA3KOCTD OIIPENEsUIN B Ja-
Ooparopun lleHTpa CTpaTernyeckoro pas3BUTHUS
HaydHbIX wuccnenoBanuii BI'YUT na mnpubope
«CunyconanbHbi BUOpoBHCKO3UMETp SV-10».

HccnenoBanrs MUKPOCTPYKTYPBI TPOYKTOB
MPOBOJIMIIN HA CKAaHUPYIOIIEM 3JIEKTPOHHOM MHUK-
pockore JSM-6380 LV.

Pe3yabTaThl M 00cyxkIeHHE

[IpoBeneHn aHanmu3 pacTUTENBHOTO ChIPbA,
MPOU3PACTAOLIETO HA TeppUuTOprund BopoHekckoi
00J1aCTH, KaK KyJIbTYpPHBIX COPTOB, TaK U JUKOpac-
Tymux. Ocoboe BHUMaHWE YIEIAIOCh MacCOBOM
nosie nekTuHa (Tadbnuna 1).

Tabnuna 1.
MaccoBas J0JIA IIEKTHHA B PACTUTEIIBHOM CBhIPHE
Table 1.

The chemical composition of barberry berries

Maccosas nosst
HaumenoBanue | Name nexrtuHa, %
Mass fraction of pectin, %
Sroxet | Berries
3emisiHuKa | Strawberry 0,6-0,7
Mauuna | Raspberries 0,5-0,6
Kpsuxosauk | Gooseberry 1,0-1,2
Cwmoposuna | Currant 14-15
Kanuna | Viburnum 1,2-1,3
ITnoze! | Fruit
Slonoko | Apple 1,0-15
Bumins | Cherry 0,3-0,4
I'pywa | Pear 0,5-0,6
Cnusa | Plum 0,9-1,0
TepH | Turn 1,3-1,4
Osomn | Vegetables
Mopxkossb | Carrot 0,7-0,8
Pesens | Rhubarb 1,2-15

VYcraHOBNIEHA TIOBBIILICHHAsE MaccoBasi OIS
NEeKTHHa B CMOPOJMHE, KallMHE, KPHDKOBHHKE,
S0JI0Ke, TepHE, peBeHe. YKa3aHHbIE STO/IbI, TUIO/IbI
W OBOIIH OBLITH TIEPETEPTHI C CAXapOM B COOTHOIIIE-
HuM 1:1 W moxBeprHyTHl TEmIoBOH 0OpaboTke.
BBuy cxokecTr OpraHoJenTHIeCKUX MMoKa3arelei
Y U3JIUIITHEH KUCTIOTHI PEBEHS, €0 BHOCUIIH B BUJIC
miope ¢ Jo0aBiieHHEM sI0JI04HOTO.

[TogoOpana penenTypa CTPYKTYpUPOBaH-
HOTO MOJIOKOcoaep:kariero nmpoaykra aa 1000 xr
npoayKTa, 0e3 yuera norepb (tadiuua 2).
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TaOnuua 2.
Penentypa cCTpyKTypUpOBaHHOTO
MOJIOKOCOZEPKAIIETo IPOIYKTa

Table 2.
Structured Milk Product Recipe
Macca, kr
Komnonent | Component Weight, kg
CauBku Monounsle | Milk cream 440

3aMeHuTeIb CYXHX CIIMBOK 44
Dry cream substitute

Bona muteeBast | Drinking water 396

Crabunu3zarop | Stabilizer 20
BkycoBoii komnoneHT | Flavor component 100
Hroro | Total 1000

TexHOIOTUYECKU MPOIIecC H3TOTOBIICHUS,
CTPYKTYPHUPOBAaHHOTO MOJIOKOCOZIEP)KALIIETO MPOLYKTa,
OCYILIECTBIISUTH B CJICAYIOIICH MOCIIEeA0BATEIbHOCTH:

— MpHEeMKa U XpaHEHHE CHIPBS;

— MOATOTOBKAa KOMIIOHEHTOB CMECH;

— COCTaBJICHUE CMECH;

— IMEepeMCUIMBAaHUEC, OMYJbIHPOBaHUEC U
JHCIIEprUpOBAHUE;

— macrepuzanus mpu temneparype 90 + 2 °C
0e3 BBIIEPKKH;

— OXJa@XKICHUE CMeCH (IO TeMIlepaTypbl
1-2°C),

— B30HUBaHUE,

— (¢acoBKa U yIaKoBKa, XpaHeHHE (TeMIre-
patypa 4 + 2 °C).

[Tonmy4yeHHBIE POOYKTHI UCCIENOBAIM HPU
XpaHEHUH: CBEXUM MPOAYKT, yepe3 3, 5 u 7 CYyTOK.
B kauecTBe KOHTPOJBHOTO oOOpasna ObLT B3AT
MOJIOKOCOZAEPKAIIUN MPOAYKT, MOJYyYCHHBIH 0e3
J00aBIIeHHS BKYCOBOTO KOMITOHEHTA.

Paccmotpum Oosiee moapoOHO OpraHoJen-
THYECKUE I0KA3aTelH CTPYKTYPHPOBAHHOTO MO-
JIOKOCOZIEPIKAIIETro MPOAYKTA.

[Ipu BHeceHMH B KauecTBE BKYCOBOTO KOM-
MOHEHTa YE€PHOW CMOPOJMHBI C CaXapoM MPOIYKT
XapaKTepU30Bajcs Kak B3OUTHIM KpeM, PO30BaTOrO
LBETA CO CJIAJKOCIMBOYHBIM BKYCOM M 3allaxoM,
c1a00BBIPa’KEHHBIM NMPUBKYCOM CMOpOAMHEL [1pn
XpaHEHUH NPOAYKTa MPOMCXOAMIM H3MEHEHHUS
LBETA, yXYAIAIOIINE ero MOTPeOUTEIbCKIE CBOM-
cTBa. LIBeT OoT po30BaTOro nepexonns1 B KpeMOBBIH
co cnabopo30BBIM OTTEHKOM, 3aT€M B KPEMOBBIN
C TPSI3HO CUPEHEBBIM OTTEHKOM, B KOHIIE CpOKa
TOJHOCTHU — B erMOBBIﬁ C CHHEBATbIM OTTCHKOM.
W3meHeHus: 3amaxa HE MPOMCXOJMIIO, BKYC CTall
cjerka KucioBaTelM. KOHCHCTEHLMsI NpOIyKTa
MpY XpaHEHUH CTAHOBHJIACH OOJIee TYCTOH.

IIpp BHeceHHH BKYCOBOI'O KOMIIOHEHTA
KaJMHBl C CaxapoM INPOJYKT XapaKTepH30BaJICs
KakK B3OMTBIN KpeM, OeIblii ¢ pO30BaTHIM OTTEHKOM
LBETA CO CIAaJKOCIMBOYHBIM BKYCOM M 3aIlaXOM.
IIpu xpaHeHHH NPOAYKTa MPOUCXOIMIN H3MEHE-
HUS 1BETa, OJHAKO, Ha €ro MOTPeOUTENbCKUX
CBOWCTBaxX yKa3aHHbIH (paKT HEraTUBHO HE OTpa-
swica. L[Ber or 0enoro ¢ po3oBaTbIM OTTEHKOM
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nepexoAmws B KpeMoBblid. I3MeHeHus 3amaxa He
MIPOMCXOMIIO, BO BKYCE MPH XPAHEHUH TTOSBUIACH
cnabas ropedb, YTO OTPHUIATENBHO OTPA3HIIOCH
Ha ero kadectBe. KoHcucTeHIMA NpoayKTa INpH
XpaHEHUH CTaHOBWJIACH OOJIee TYCTOM, TNIOTHOH.

[Ipy BHeceHMHM B KadecTBE BKYCOBOTO
KOMITOHEHTa KPBIKOBHHKA C CaXapoM MpPOIYKT
XapaKTepU30BaJICS KaK B3OWUTHIN KPeM C KPYITHBIMH
My3BIPbKaMH TIEHBI, )KEITOBATOTO I[BETA CO CIIAJ-
KOCJIMBOYHBIM BKYCOM H 3aITaxOM, CI1a0OBBIpayKEH-
HBIM TIPUBKYCOM KpbDKOBHHKA. [lpum XpaHeHHn
MPOJYKTa M3MEHEHUs IIBETa, BKyca M 3amaxa He
MIPOUCXOAMIIO, YMEHBIIAJCS JUAMETP IY3bIPHKOB
TIEHBI U UX KOJIMYECTBO.

YuuThIBas OpraHONENITHIECKHE TOKA3aTENN
s10JI0Ka ¥ pEBEHS, a TAKXKE Pe3yJIbTAThI JINTEPATYP-
HBIX JJAHHBIX O 3aMEHE B psAA€ PELEenTyp OJHOTro
KOMITOHEHTA JPYTHM, BbILICyKa3aHHbIC HATIOIHUTEIN
ObutH B34ATHI B cooTHomieHun 1:0,5. IlomyuenHoe
IIOPE, KaK U B OCTATBHBIX CITy4asx, ObLIO CMEIICHO
C caxapoM W IOJBEPTHYTO TEILIOBOW 00paboTKe.
[Ipu BHECEHNH B KaueCTBE BKYCOBOT'O KOMITOHEHTA
S0J7I0Ka ¥ PEBEHsI C caxapoM MPOIYKT XapaKTeph30-
BaJICSl KaK B30OWTHIA KpeM, TMPHUSTHOIO KPEMOBOTO
L[BETa C IEPCUKOBBIM OTTEHKOM CO CIIaJKOCIHBOY-
HBIM BKYCOM M 3allaxOM, C TPUBKYCOM S0OJIOKa.
[Ipu xpaneHN# TPOAYKTa H3MEHEHHUS IBETA, BKyCa
1 3amaxa He npoucxoawmno. KoHcucreHmus mpo-
IyKTa MPH XpaHEHHH CTaHOBWJIACH OoJiee TyCTOH,
neHa — 00JIee yCTOMUNBOM.

[Ipu BHEceHUM B KayecTBE BKYCOBOTO KOM-
MMOHEHTa TepPHA C caXxapoM MPOAYKT XapaKTepU30-
BaJICsl KaK B30MTHIN KpPeM T'yCTON KOHCHCTEHITUH,
PO30BaTO-CHPEHEBATOTO I[BETA CO CIIAJKOCIUBOY-
HBIM BKYCOM U 3aIlaXxOM, MPHUSITHBIM KHCIIOBATHIM
orTteHKoM. [Ipu XxpaHeHHH POTYKTa MPOUCXOTUIN
W3MEHEHHUS [[BETA, YXY/IIAIONIHE €ro MoTpedu-
TeJIhCKUE CBOWCTBA. LIBeT oT OiemHo-cCHpeHeBOTO
MEPEXO/In B CUPEHEBBII, 3aTeM B CUHEBaThIN. 3Mme-
HEHUS 3ar1axa He TIPOUCXOINII0, BO BKYCE TIPH XpaHe-
HuM OoJiee BbIpakeH MPUBKYC TepHa. KoOHCHCTeHIU
MPOJYKTa CTAHOBHJIACH O0JIee TYCTOM, IIIOTHOM.

CpaBHHUTENBHBIN aHATIM3 OPraHOIENTHYECKIX
XapaKTePUCTUK CTPYKTYPUPOBAHHBIX MOJIOKOCO-
JepKaluX MPOAYKTOB IMOKa3ad, 4TO, HECMOTPS
Ha BBICOKHE BS3KOCTHBIE TOKA3aTENH MPOIYKTOB
C YEpHON CMOPOJAUHOM, TEPHOM U KaJMHOMU, JaH-
Hble BKYCOBBIE KOMIIOHEHTHI HE PEKOMEHIYIOTCS
K BHECCHHIO M3-32 YXYJIICHUS NMPU XPAaHEHUU HX
NOTPEOUTENBCKUX CBOUCTB.

KonnvecTBO BHOCHMOTO MEKTHHA B 3HAYU-
TEJBHOW CTETIEHH BIHUSET Ha BSI3KOCTh U CTEIECHb
CTPYKTYPHpPOBaHHOCTH o0Opa3mnos. [Ipu oprano-
JIETITHYECKOH OIIeHKe 00pa3lloB YCTaHOBIIEHO, YTO
YBEIMYEHHE MAacCOBOM JOJHM MEKTHHA OKa3bIBAaET
CYLIECTBEHHOE BJIMSHUE HA UX KOHCUCTEHLUIO.

Oco6oe BHUMaHHE OBUIO YIENEHO W3YUIECHHIO
PEOJIOTUYECKHX MTOKa3aTeIed MPOAYKTOB.
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IIpoBeneHsl  HCCIENOBaHUS — U3MEHEHHS
BSI3KOCTH MOJIOKOCOJEPKAIIMX NPOAYKTOB MpPH
XpaHeHuu (pucyHok 1.)
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O6paszeu | Sample

@ ceexxeBblpaboTaHHbIn NpoaykT | freshly developed product
B npu xpaHeHu B TeveHne 3 cytok | when stored for 3 days
O npu xpaHeHun B TeveHne 5 cytok | when stored for 5 days

Pucynok 1. BS3KOCTh CTPYKTYPHPOBaHHBIX HPOJIYKTOB:
1- co cMopoaMHOM; 2 — ¢ KAIWHOW; 3 — ¢ KPBDKOBHHKOM;
4 — ¢ S0JIOKOM U PeBeHEM; 5 — ¢ TepHOM; 6 — 63 BKYCOBBIX
KOMITOHCHTOB

Figure 1. Viscosity of structured products: 1— with
currants; 2— with viburnum; 3 - with gooseberries;
4 — with apple and rhubarb; 5 —with a turn; 6 —no flavoring
components

YcTaHOBIEHO YBEIMYCHUE BSI3KOCTU CTPYK-
TYPUPOBAHHBIX MOJIOKOCOAEPXKAIIUX IMPOAYKTOB,
a TaKkKe yNydlleHHE WX CTPYKTYphl B oOpasnax
C YEpHOH CMOPOJMHOMN — MOKa3aTelb BI3KOCTU
yBenuuwicsa B 1,9 paza u TepHom — 1,7 pasa.
JlaHHBIN QakT OOBACHUM TEM, YTO B yKa3aHHBIX
HATOJIHUTENSX OOJIbIasi MaccoBast I0JIsl IEKTHHA.
B ocCTanbHBIX CTPYKTYpPHPOBaHHBIX IPOAYKTAX
YBEIIMYCHUC BA3SKOCTU IIPU XPAHCHHUHN IIPOUCXOIUIIO
B MEHBIIIEH CTENIEHH: B 00pa3iax ¢ KaTMHOMN — ITOKa-
3aTellb BA3KOCTH yBenuuuics B 1,6 pasa; ¢ Kpel-
JKOBHUKOM — B 1,2 pa3a; ¢ s0JI0KOM U peBEHEM —
B 1,6 pa3za. KoHTposbHBI 00pasel] MOBBICHII TOKa-
3arelnb BSI3KOCTH B 1,2 paza.

Hccnenopana creneHb B3OMTOCTH 00pa3iioB

(pucyHOK 2).
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Pucynox 2. CremeHb B30HTOCTH CTPYKTYPHUPOBaHHBIX
MIPOAYKTOB: 1 — cO cMOpOIMHOM; 2 — ¢ KanuHOH; 3 — ¢
KPBDKOBHHUKOM; 4 — ¢ SI0JIOKOM U PEBEHEM; 5 — C TEPHOM;
6 — 6e3 BKYCOBBIX KOMIIOHCHTOB

Figure 2. The degree of overrun of structured products: 1 —
with currants; 2 — with viburnum; 3 — with gooseberries;
4 —with apple and rhubarb; 5 —with a turn; 6 —no flavoring
components
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OmnpeneneHo MaKCUMalbHO — yBEJMUYCHHE
B 00beMe obOpasmax ¢ kanuHoi — Ha 150%, 3aTem
MO YMCHBIIICHUIO CTEIIEHU B30MTOCTH MPOJTYKTOB
cienyroT o0pasipl co cmopoauHon — 140%, ¢ kpbI-
skoBHUKOM — 110%, ¢ si6okoM 1 peBenem — 110%,
o0paszerl ¢ TepHOM HE U3MEHMUII CBOET0 00beMa Mpu
B30MBAHHH, YTO CBHJCTEIHCTBYET O €T0 TNIOTHOU U
CYCTOH CTPYKTYypE.

HemanoBaxxHoe 3HaueHHE Ha CTPYKTYPY
B30MTOrO MPOAYKTa OKa3bIBaeT paclpeiesicHHe
My3bIpbKOB Bo3ayxa. [locneanue oueHnBamm ¢ no-
MOIIBI0 MUKPOCKOTTMYECKOT0 MeToa. CIIUIIIKOM Ma-
JICHHKHE M CIIUIIIKOM OOJTBIITIE Pa3sMephbl BO3TYITHBIX
SMEeeK B TPOJYKTE HEXKeaTelbHBL. YMEHBIICHHE

post@vestniR-vsuet.ru

pasMepa BO3IYIIHBIX ITy3BIPBKOB, CIIOCOOCTBYET
YIy4IIEHHUIO KaYeCTB TOTOBOTO MPOIYKTA.

YCTOMUMBOCTE TA305KUAKOCTHOM JUCIIEPCHOU
CHCTEMBI XapaKTEePU3yeTCs MPOJOKUTEIBHOCTHIO
CaMOIIPOM3BOJIBHOTO pa3pylLIeHUs B pe3ysbTare
KoasleceHMH. J{J1s1 peryaupoBaHusl yCTOHYMBO-
CTH HCIIONIB3YIOT CTA0MIIN3aTOPhI CTPYKTYphl. OHI
pacrnoaraloTcs Ha TIOBEPXHOCTH ITy3bIPHKOB Ta3a
B MeX(}a3HBIX CIOSX, 00pa3ysl MPOYHYIO TUICHKY,
KOTOpasl YCUIIMBAET CONPOTUBIIAEMOCTD ITy3bIPHKOB K
ciunaHuio. B kauecTBe 0CHOBHOro cTabunusaropa
WCTIONIb30BAJIN KapparuHaH.

dotorpaduu MEKPOCTPYKTYpHI NPOTYKTOB
MpeJICTaBJICHBI HA PUCYHKE 3.

Pucynok 3. MukpocTykTypa npoaykroB, %: 1 — co cMOpoanHOiA; 2 — ¢ KaNMHOH; 3 — ¢ KpPDKOBHUKOM; 4 — C SI0JIOKOM

U pEBEHEM; 5 — ¢ TepHOM; 6 — 63 BKYCOBBIX KOMIIOHCHTOB

Figure 3. Microstructure of products, %: 1 — with currants; 2 — with viburnum; 3 — with gooseberries; 4 — with apple

and rhubarb; 5 — with a turn; 6 — no flavoring components

MHUKpPOCTPYKTYpHBI ~ aHamu3  00pa3LoB
MPOIYKTOB CO CMOPOJIMHOM, KaTMHOU U KPBIKOB-
HUKOM IIOKa3aj HaJIu4yue KPYIHBIX ITy3bIPHKOB
BO3/yXa, a TaKXKe€ UX CKOIUIEHUs. B ocTajabHbIX
MPOJIYKTaX C BKYCOBBIMU KOMIIOHEHTAMU: SI0JIOKOM U
pEBEHEM, TEPHOM KOJIMYECTBO, Pa3Mep U XapakTep
pacrnpenesieHust My3bIPbKOB ObUT WAEHTHYEH KOH-
TpOIBHOMY 00pa3ity (6e3 BKyCOBBIX KOMIIOHEHTOB).

3akiIouyenue

IlonoGpanbl BKYyCOBBIE KOMIIOHEHTBHI IS
YIIy4ILIEHHUS PEOJIOTMUECKUX MOKa3aTeIe MOJIOKO-
cozepkalux npoaykToB. [Ipennoxena penentypa

M TEXHOJIOTHS TMPOU3BOJCTBA CTPYKTYPHPOBAHHOTO
MOJIOKOCOAEPIKAIIETO MPOTYKTa.

N3ydeHbl noKa3aTesiu KauyecTBa MPOIyKTOB,
a TaKKe PEOJIOTMYECKHE TOoKa3aTelld. Y CTaHOB-
JIEHO, YTO HAWIy4IIed KOHCHCTEHIMeH o0iamaeT
MPOJAYKT C SIOJIOKOM U pEBEHEM.

[TomobpaHHBIE BKYCOBBIE KOMITOHEHTHI IS
MPOU3BOJACTBA CTPYKTYPHUPOBAHHBIX MOIOKOCO-
Jlepncanmx HpOIIyKTOB IIO3BOJIAKOT YBCJ'II/I‘-II/ITI)
ACCOPTHUMEHTHYIO JIMHEWKY JaHHBIX IPOJIYKTOB,
Y HAINpaBJICHBI HA YIYYIIEHHE WX PEOJOTHUECKUX
IMOKa3aTelIeil.

Jlureparypa

1 Xomsipesa 3.P., Baiiraruc M.A. Pa3paboTka TEXHOJIOTHH MOJIOYHOTO KpeMa Ha OCHOBE SITOHOTO ChIphs // Hayunas
KOH(EpEHIIUS ¢ MEKAYHAPOJHBIM yuacTHeM «Pa3BuTHe NMUIIeBOi U nepepabaThIBarOIIeH MPOMBIIIICHHOCTH Poccuu: Kaapel u

Haykay. Hacte 2. M.: MI'VIIII, 2017. C. 86-90.

2 Xompipea 3.P., Baiiranuc M.A., lletnrrmna EM. OOocHoBaHHE H CrOCOO TMPOHM3BOACTBA MOJIOYHOTO JecepTa C
HCTIOJNIb30BAHHEM SITOIHOTO ChIPbst // HaydHble HHHOBAIIMHN — arpapHOMY IIPOH3BOICTBY: MaTepralibl MexyHap. Hayd.-[pakTud. KOH(.,
nocssn. 100-neraemy roouneto Omckoro [AY (21 despais 2018 roga). Omck: ®T'BOY BO Omckuii 'AY, 2018. C. 1471-1475.



Dolmatova O.1. Proceedings of VSUET, 2021, vol. 83, no. 3, pp. 168-173 post@vestniR-vsuet.ru

3 MargeeBa A.U., Ilerposa O.H. Pa3paboTka MOJIOYHEIX JECEPTOB ¢ PACTUTEIBHBIMH H00aBKaMH (KpeM BaHHUIIBHBIH €
amapanToBoil mykoii) // TumieBbie TexHomorun u Guotexunoioruu: XVI Beepoccuniickass KoHpEpEHIHs MOJIOABIX YIEHBIX,
aCIMpPaHTOB M CTYJCHTOB C MEXAYHAPOIHBIM YydacTHeM, HocBsieHHas 150-netuto [leproanueckoil TabIUIbI XUMHYECKHX
snemenToB (16—19 ampens 2019 r.). Kazans: Uza-so KHUTY, 2019. C. 305-308.

4 HubMmerssnosa I'.I"., I'abnykaesa JI.3. Hcnonb3oBaHue HAaTypalbHbIX (PYKTOBO-ATOAHBIX HAIOJIHUTENECH B TEXHOIOTHU
MOJIOUHBIX TPOAYKTOB // COBpEMEHHBIE TEXHOJOTHH: aKTyalbHBIE BOMPOCHI, JOCTIKCHHMS W WHHOBAImH: cOopuuk crareir XIII
MexyHapoJHOW HaydHO-TIpakTideckoi koHdpeperimu B 2 4. U 1. Tlenza: MITHC «Hayka u ITpocsemienue», 2018. C. 34-37.

5 Mycuna O.H. Iln0moBO-SrogHble WHIPEOUEHTHI B TEXHOJOTHM MOJIOYHBIX mpoxyktoB //  Momounas
npombinuieHHoCTh. 2021. Ne 2. C. 53— 54.

6 TonyGesa JI.B., lonmarosa O.U., I'pebenmukoB A.B., Kuprommna U.C. u ap. IIpou3BoICTBO KUCIOMOJIOYHBIX
HAIUTKOB C PaCTUTEIHBIMU KoMIOHeHTamu // TTuieBast mpoMbInieHHOCTh, 2017. Ne 2. C. 47-49.

7 Kuzmyk U., Marynin A., Svyatnenko R., Zheludenko Y. et al. Prospects of use of vegetable raw materials in the
technology of sour-milk dessert // EUREKA: Life Sciences, (3). 2021. P. 29-35. doi:10.21303/2504-5695.2021.001848

8 Grynchenko N. Development of technology of semi-finished dessert products based on dairy and fruit-berry raw
materials using the principles of colloid stabilization of milk // EUREKA: Life Sciences. 2018. Ne. 1. P. 39-45. doi:
10.21303/2504-5695.2018.00539

9 Kamucenxass E.U., Ceposa O.Il., Cnoxenxnaa M.U., MoconoBa H.M. HuzkokanopuilHeli MOJOYHBIA Kpem
oborauieHHblil  OnodaBoHOMaaMu // VIHHOBAalMOHHBIC ACIEKTHl TEXHOJOTHH MPOM3BOJCTBA, JKCIEPTH3bI KAuecTBa M
0e30aCHOCTH CEJIbCKOXO03SHCTBEHHOIO ChIPhSl U MUIIEBBIX MPOJYKTOB: MaTepUaNbl MEXIYHAPOIHONW HAyYHO-TIPAKTHYECKON
KOH(EepeHIUN «AKTyaJbHble HAIPaBJICHUS HHHOBALMOHHOI'O DPAa3BUTHs JXMBOTHOBOJCTBA W COBPEMEHHBIX TEXHOJIOTHI
IIPOJYKTOB MUTAHUS, MEAUIMHBI U TEXHUKI», 28—29 Hoa6ps 2019 r. noc. Ilepcuanosckuii: Jlonckoit AY, 2019. C. 285-289.

10 Konenmoa B.M., Pucuuk JI.B. O0oraiieHHbIE MOJIOYHBIC MPOAYKTHI KaK MEPCIEKTUBHBIA HOCUTENb ACHUIUTHBIX
MHUKPOHYTPHEHTOB B parone poccusd // Momounast mpoMeinienHocTs. 2021, Ne 8. C. 10 — 13.

11 EBnoxumos M.A., Kymukosa W.K., Muctopa B.A., Bonoaun JI.H. u np. @akropsl, GopMupyromue CIpykTypy 4
KOHCHCTEHIIHIO MOJIOYHBIX jiecepToB // Mosouynas npomsinnieHHOCTs. 2019, Ne 1. C. 44-46.

12 Kuzmyk U., Marynin A., Svyatnenko R., Zheludenko Y., Kurmach M. Determining the Effect of Apple and Banana
Powders Dried by Sublimation on the Quality Indicators of a Sour Milk Dessert during Storage // Eastern-European Journal of
Enterprise Technologies. 2021. V. 3. Ne. 11. P. 111. doi: 10.15587/1729-4061.2021.228083

13Peng F., He S, Yi H., Li Q. et al. Physical, textural, and rheological properties of whipped cream affected by milk
fat globule membrane protein // International journal of food properties. 2018. V. 21. Ne. 1. P. 1190-1202. doi:
10.1080/10942912.2018.1460755

14 onmatoBa O.U., TloxunaeBa E.A., I'pebenkuna A.I'. HMcmonb3oBaHHE SKCTpakTa AMKOPACTYIIHMX TpaB MNpU
MIPOM3BOJICTBE KMCIIOMOJIOUHOTO HarnuTKa // TTnimeBast mpoMeIieHHoCcTs, 2017, Ne 12. C. 26-28.

15 Karimi M., Sekhavatizadeh S.S., Hosseinzadeh S. Milk dessert containing Lactobacillus reuteri (ATCC 23272)
encapsulated with sodium alginate, Ferula assa-foetida and Zedo (Amygdalus scoparia) gum as three layers of wall materials //
Food and Bioproducts Processing. 2021. V. 127. P. 244-254. doi: 10.1016/j.fbp.2021.03.003

16 Kamuceukast E.U., Cepoa O.I1., Cinoxxenkuna M.U., 3no6una E.}O. HuskokanopuiiHeIi KpeM Ha MOJIOYHOW OCHOBE
/I Arpapusie mumieBsie naHoBanuu. 2019. Ne 2 (6). C. 88-93.

17 boxxkosa C.E., I'aiiBoponckast H.C., IToropener T.I1., ITwimnenxo J.H. u ap. TexHonmorus ciaMBOYHBIX €CEPTOB
npodunakTuaeckoro nuranus // ArpapHsie nuuieBsle nHHOBaud. 2019. Ne 2 (6). C. 67-73.

18 KoBasnesckast A.A., JIpo3nos A.H., Kanmanosud C.A. Pa3paboTka TEXHOJOTHH U PEIENTYP MOJIOYHBIX JecepToB //
W3Bectust By3oB. [Tumesas texHonorus. 2018. Ne 2-3. C. 68-70.

19 T'ypckast A.C., Kypenkosa H.A. CoBpeMeHHbIE TeHACHINA Pa3padOTKU IECepPTOB HAa MOJIIOYHOH ocHOBe // Monopbie
WCCIIEOBATENN arpONPOMBIIUIEHHOTO H JIECHOTO KOMIUIEKCOB — perdoHaM. Tom 2. Yactp 2. Texnuueckne Hayku: COOpHHK
HaY4YHBIX TPYJIOB IO pe3ysbTaTaM paboThl V MexIyHapOIHONH MOJIOJAEKHON HaydHO-TIpakTuueckoil kondepenuuu. Bomorga—
Momnounoe: ®I'BOY BO Bomnoronckas TMXA, 2020. C. 24-28.

20 Dzyuba N., Valevskaya L., Atanasova V., Sokolovskaya A. et al. Elaboration of the recipe of the fermented milk
dessert for child food // EUREKA: Life Sciences. 2017. Ne. 4. P. 3-9. doi: 10.21303/2504-5695.2017.00371

References

1 Khodyreva Z.R., Vaitanis M.A. Development of milk cream technology based on berry raw materials. Scientific
conference with international participation "Development of the food and processing industry in Russia: personnel and science".
Part 2. Moscow, MGUPP, 2017. pp. 86-90. (in Russian).

2 Khodyreva Z.R., Vaitanis M.A., Shchetinina E.M. Rationale and method for the production of dairy dessert using
berry raw materials. Scientific innovations for agricultural production: materials of the Intern. scientific and practical conf.,
dedicated. 100th anniversary of the Omsk State Agrarian University (February 21, 2018). Omsk, FGBOU VO Omsk GAU,
2018. pp. 1471-1475. (in Russian).

3 Magdeeva A.l., Petrova O.N. Development of dairy desserts with herbal additives (vanilla cream with amaranth
flour). Food Technologies and Biotechnologies: XVI All-Russian Conference of Young Scientists, Postgraduates and Students
with International Participation, dedicated to the 150th anniversary of the Periodic Table of Chemical Elements (April 16-19,
2019). Kazan, Publishing house of KNRTU, 2019. pp. 305-308. (in Russian).

4 N'metzyanova G.G., Gabdukaeva L.Z. The use of natural fruit and berry fillers in the technology of dairy products.
Modern technologies: topical issues, achievements and innovations: a collection of articles of the XIII International Scientific
and Practical Conference in 2 hours. Part 1. Penza: ICNS "Science and Education”, 2018. pp. 34-37. (in Russian).

5 Musina O.N. Fruit and berry ingredients in the technology of dairy products. Dairy industry. 2021. no. 2. pp. 53-54.
(in Russian).

172



Doamamosa O.I. Becmnux BTYMIIL, 2021, II. 83, Ne. 3, C. 168-173 post@vestniR-vsuet.ri

6 Golubeva L.V., Dolmatova O.l., Grebenshchikov A.V., Kiryushina I.S. et al. Production of fermented milk drinks
with herbal ingredients. Food industry, 2017. no. 2. pp. 47-49. (in Russian).

7 Kuzmyk U., Marynin A., Svyatnenko R., Zheludenko Y. et al. Prospects of use of vegetable raw materials in the
technology of sour-milk dessert. EUREKA: Life Sciences, (3). 2021. pp. 29-35. doi:10.21303/2504-5695.2021.001848

8 Grynchenko N. Development of technology of semi-finished dessert products based on dairy and fruit-berry raw
materials using the principles of colloid stabilization of milk. EUREKA: Life Sciences. 2018. no. 1. pp. 39-45. doi:
10.21303/2504-5695.2018.00539

9 Kalisetskaya E.l., Serova O.P., Slozhenkina M.l., Mosolova N.I. Low-calorie milk cream enriched with
bioflavonoids. Innovative aspects of production technologies, examination of the quality and safety of agricultural raw materials
and food products: materials of the international scientific-practical conference "Actual directions of innovative development
of animal husbandry and modern technologies of food, medicine and technology", November 28-29, 2019 g. pos. Persianovsky:
Donskoy State Agrarian University, 2019. pp. 285-289. (in Russian).

10 Kodentsova V.M., Risnik D.V. Fortified dairy products as a promising carrier of deficient micronutrients in the diet
of Russians. Dairy Industry. 2021. no. 8. pp. 10-13. (in Russian).

11 Evdokimov I.A., Kulikova I.K., Misyura V.A., Volodin D.N. et al. Factors shaping the structure and consistency of
dairy desserts. Dairy industry. 2019. no. 1. pp. 44-46. (in Russian).

12 Kuzmyk U., Marynin A., Svyatnenko R., Zheludenko Y., Kurmach M. Determining the Effect of Apple and Banana
Powders Dried by Sublimation on the Quality Indicators of a Sour Milk Dessert during Storage. Eastern-European Journal of
Enterprise Technologies. 2021. vol. 3. no. 11. pp. 111. doi: 10.15587/1729-4061.2021.228083

13Peng F., He S., Yi H,, Li Q. et al. Physical, textural, and rheological properties of whipped cream affected by milk
fat globule membrane protein. International journal of food properties. 2018. vol. 21. no. 1. pp. 1190-1202. doi:
10.1080/10942912.2018.1460755

14 Dolmatova O.1., Pozhidaeva E.A., Grebenkina A.G. The use of wild herb extract in the production of fermented milk
drink. Food Industry, 2017. no. 12. pp. 26-28. (in Russian).

15 Karimi M., Sekhavatizadeh S.S., Hosseinzadeh S. Milk dessert containing Lactobacillus reuteri (ATCC 23272)
encapsulated with sodium alginate, Ferula assa-foetida and Zedo (Amygdalus scoparia) gum as three layers of wall materials.
Food and Bioproducts Processing. 2021. vol. 127. pp. 244-254. doi: 10.1016/j.fbp.2021.03.003

16 Kalisetskaya E.l., Serova O.P., Slozhenkina M.I., Zlobina E.Yu. Low-calorie milk-based cream. Agricultural food
innovations. 2019. no. 2 (6). pp. 88-93. (in Russian).

17 Bozhkova S.E., Gaivoronskaya N.S., Pogorelets T.P., Pilipenko D.N. et al. Technology of creamy desserts for
preventive nutrition. Agrarian food innovations. 2019. no. 2 (6). pp. 67—73. (in Russian).

18 Kovalevskaya A.A., Drozdov A.N., Kalmanovich S.A. Development of technology and recipes for dairy desserts.
Izvestiya vuzov. Food technology. 2018. no. 2-3. pp. 68—70. (in Russian).

19 Gurskaya A.S., Kurenkova N.A. Modern trends in the development of dairy-based desserts. Young researchers of
agro-industrial and forestry complexes - to the regions. Volume 2. Part 2. Technical sciences: Collection of scientific papers
based on the results of the V international youth scientific and practical conference. Vologda-Dairy, FGBOU VO Vologda State
Medical Academy, 2020. pp. 24-28. (in Russian).

20 Dzyuba N., Valevskaya L., Atanasova V., Sokolovskaya A. et al. Elaboration of the recipe of the fermented milk
dessert for child food. EUREKA: Life Sciences. 2017. no. 4. pp. 3-9. doi: 10.21303/2504-5695.2017.00371

Caenenns 00 aBpTopax

Oasra MW. J[loamatoBa K.T.H., JOLEHT, Kagenpa TEXHOIOTUH
NPOAYKTOB JKMBOTHOI'O IPOUCXOXKJIICHMA, BOpOHe)KCKI/Iﬁ rocynap-
CTBEHHBIN YHUBEPCUTET MHKCHEPHBIX TeXHOJ’IOFI/Iﬁ, ap-T Pesoitio-
wa, 19, T. Boporex, 394036, Poccust, olgadolmatova@rambler.ru
https://orcid.org/0000-0002-4450-8856

Bkian aBTopoB
Bce aBTOpEI B paBHOI CTENEHHN NPUHAMAIHN yJacTHe B HAITHCAHUT
PYKOIIMCH U HECYT OTBETCTBEHHOCTh 3a IUIaruaT
Kondaukr unrepecon

ABTOPBI 3aSIBIISIIOT 00 OTCYTCTBUH KOH(IIMKTa HHTEPECOB.

Information about authors

Olga |. Dolmatova Cand. Sci. (Engin.), associate professor,
animal origin products technology department, VVoronezh State
University of Engineering Technologies, Revolution Av., 19
Voronezh, 394036, Russia, olgadolmatova@rambler.ru
https://orcid.org/0000-0002-4450-8856

Contribution
All authors are equally involved in the writing of the manuscript
and are responsible for plagiarism
Conflict of interest
The authors declare no conflict of interest.

Moctymuia 05/07/2021

IMocJe penaxuun 30/07/2021

IMpunsita B nevars 23/08/2021

Received 05/07/2021

Accepted in revised 30/07/2021

Accepted 23/08/2021

173



