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AHHOMauyusi. PacmumernbHoe MscO OmKpbigaem reped HamMu O2POMHbIU 2acmpOHOMUYECKUU
Mup, KomopablIl nompebumernu akmusHO u3ydatom. Komnemsl, ¢hapw, wawrbik, Kornbaca u CH3KU —
Yyacmb 3moeo u306usnusi MOXHO CrIOKOUHO Haumu Ha rofikax CyrepmMapKemos 8 KpyrHbIX 20podax.
HosuHKu akmueHO packyrnarom He MOJSIbKO MOKAOHHUKU a3uamcKoU KyXHU Unu pueepXeHybl geae-
mapuaHCKUX rnpuHyuUnos. A ewe pacmumenbHoe MSCO Hawio cebs 8 nocmHoU, xansnbHOU U Ka-
wepHolU KyxHsix. Yem wupe pacrnpocmpaHsemcsi npodykm, mem 6onbwe nompebumersns xodem
3Hamb 0 e2o b6e3onacHocmu. Llenbro pabomei sensemcs uccriedosaHue peosio2uvyecKux xapakmepu-
cmuk mpaduyuUoHHbIX rosyghabpukamos u3 Msica C8UHUHbI U aHasioea U3 pacmumesibHO20 ChiPbS.

Obbexkmamu uccredosaHusi ebicmynatom pybrieHbie nosnyghabpukamsl U3 mpadulyUuoOHHO20 Msica
CBUHUHbI U aHalloea U3 pacmumeslbHo20 Cbipbs. Paccmampueaembie peosiogudeckue rokasamesu
rno3eonunu cpasHume mnonygabpukam aHanoza U3 pacmumesibHO20 Cbipbs C Mnonyghabpukamom
mpaduyUOHHbIM U3 MSICa C8UHUHbI.

B pabome 6biniu paccmompeHbl makue riokasamersiu, Kak peosioeudeckue ceolicmea, 8/1a2ocesi-
3bigarowjasi crnocobHocmb U 8riaza, Komophble 110380719m coesflamb 3aKideHuUe o ronygabpukame u3
aHarioea pacmumersibHO20 Cbipbsi. B pe3yribmame npoeedeHHbIX peosiocudeckux uccnedosaHul bbi-
J10 ycmaHoesneHo, 4ymo nonychabpukam u3 aHasioea pacmumesibHO20 Cbipbsi MPUBIUXEH M0 C8OUM
Kayecmeam K nosychabpukamy u3 mpaduyuoHHO20 Msica C8UHUHbI. [lonyghabpukam u3 aHanoza
pacmumersnbHO20 Msica 518/19emcsi KOHKYPeHmMOocrnocobHbiM 0511 Maccogozo rnpouzsodcmea 8 nuuje-
80U MPOMbIWIIEHHOCMU.

lMonyyeHHbie pe3ynbmambl 8 xo0e npoesedeHHbIX ucciedosaHul no3gonsom cdenamps 8b1800,
Ymo paseumue U pacwupeHue accopmumeHma rpoudsodcmea rnosnyghabpukamos u3 aHasoza pac-
mumesibHO20 ChIpbsi S8/I9€MCS MEePCreKMUBHbIM HarpasieHUeM U COCmasum 6bICOKYH KOHKYpPeH-
yuro pybneHbim ronyghabpukamam U3 mMsica C8UHUHBI.

Knroyeenie cnoega: mMsco, 6esiok, pacmumeribHbIU aHanoe, C8UHUHA, peosioaudeckue ceolicmea.

Ana yumupoeaHus: VlccnenoBaHne peoriorMvyecknx XapakTepuUcTUK pybrieHbix nonydabpukaTtoB m3
pacTUTenbLHOro aHarnora Msica B CpaBHeHUM ¢ TpaguuuoHHeivu / P. B. Kpiok [u ap.] // NonayHoBckuia
BeCTHMK. 2023. Ne 1. C. 45-50. doi: 10.25712/ASTU.2072-8921.2023.01.006. EDN:
https://elibrary.ru/WNASIE.
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Abstract. Vegetable meat opens up a huge gastronomic world for us, which consumers are ac-
tively exploring. Cutlets, mincedmeat, barbecue, sausages and snacks - part of this abundance can be
easily found on the shelves of supermarkets in large cities. Novelties are actively bought up not only
by fans of Asian cuisine or adherents of vegetarian principles. And vegetable meat has found itself in
lean, halal and kosher cuisines. The more widely a product is distributed, the more the consumer
wants to know about its safety. The aim of the work is to study the rheological characteristics of tradi-
tional semi-finished products from pork meat and an analogue from vegetable raw materials.

The objects of the study are chopped semi-finished products from traditional pork meat and an
analogue from vegetable raw materials. The considered rheological indicators made it possible to
compare the semi-finished analogue from vegetable raw materials with the traditional semi-finished
product from pork meat.

The paper considered such indicators as rheological properties, moisture-binding capacity and
moisture, which will allow us to make a conclusion about the semi-finished product from an analogue
of vegetable raw materials. As a result of the rheological studies, it was found that the semi-finished
product from an analogue of vegetable raw materials is close in quality to the semi-finished product
from traditional pork meat. A semi-finished product from an analogue of vegetable meat is competitive
for mass production in the food industry.

The results obtained in the course of the conducted studies allow us to conclude that the deve-
lopment of expanding the range of production of semi-finished products from an analogue of vegetable
raw materials is a promising direction and will be highly competitive with chopped semi-finished pro-
ducts from pork meat.

Keywords: Meat, protein, vegetable analogue, pork, rheological properties.

For citation: Kryuk, R.V., Kurbanova, M.G., Mukhim-zade, Mukhsin, Kryuk, V.A. & Kozlyakina. A.S.
(2023). Study of rheological characteristics of chopd semi-finished products from vegetable meat ana-
logue in comparison with traditiona. Polzunovskiy vestnik, (1), 45-50. (In Russ.). doi:
10.25712/ASTU.2072-8921.2023.01.006. EDN: https://elibrary.ru/\WNASIE.

BBEOEHUE

YnotpebneHne MsICHbIX NPOAYKTOB XMBOT-
HOrO MPOUCXOXAEHUSA SIBMSIETCA HEOTHLEMITEMON
COCTaBNAOLIEN >XU3HEHHOTO LMKMa 4eroseve-
ctBa. MsicHble NpogyKTbl ABMASKOTCA OCHOBHBLIM
NCTOYHMKOM Genka, nunuaos. B HblHellHee Bpe-
MS1 HOBOE MOKONEHUe NoAeN npeanoymTatoT yno-
TpebnATb B CBOEM pauMOHe MNPOAYKTbl pacTu-
TENbHOrO MPOUCXOXOEHUS B3aMEH >XMBOTHOIO.
MHoro chakTopoB MOBNUSANO Ha OaHHbLIA BbIOOP:
3KOIOMVsi, 300POBbE, 3aLLUTA XKMBOTHbIX.
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AHanorn MAcHoro npoaykra u3 pactuTens-
HOrO Cbipbsi HE MONb3YKTCA OOMbWUM CMIPOCOM
B UCXOOHOM BuAe, HO ecnu 3ToT NpoaykT byaet
B Buae nonydabpukatoB, TO CNPOC Ha AaHHbI
NPOAYKT 3HauuTenbHO BblpacTeT. [loaToMy
cnpoc Ha nonydabpukaTbl M3 aHanoroB pacTtu-
TeNbHOro Cbipbs BO3MOXeEH Gonblue npu ycno-
BUM €ro yaeLleBreHns.

Tak kak rpynn nogen, npuaepXxmBaroLLmnxcst
pasHbIX TUMOB MWTaHUS, CTaHOBUTCHA Bce Gonblue,
TO nepexod Ha pa3paboTKy MHHOBALIMOHHbIX aHa-
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NCCNEOOBAHUE PEONTIOTMYECKNX XAPAKTEPUCTUK PYBNEHBLIX MONY®ABEPUKATOB
N3 PACTUTENBHOIO AHAJIOTA MACA B CPABHEHW/ C TPAONLIMOHHBIMA

NoroB Msica M MsICHbIX nonydgabpukaTtax, cooTBeT-
CTBYIOLLMX MO CBOMM XapaKTepucTukam Tpaguum-
OHHbIM MSCHBIM NPOAYKTaM, JOIHKEH BO3pacCTy.

Ons npoussoactea nonycgabpukatos u3
aHarioroB pacTUTENbHOrO Gerika UCMOoNb3YyHT Tek-
CTYPUPOBaHHLIN pacTUTenbHbIA Genok, obnaga-
IOLLUMIA  BbICOKMMM MUTaTENbHBIMU  CBOWCTBAMM,
KOTOpble OOCTUratoTCs 3a CYET Hanuuus BUTaMu-
HOB, aMMHOKUCIIOT U MakpoarnemeHToB. C npumve-
HEHMEM TEKCTYPUPOBaHHOIO pacTuTenbHoro 6en-
Ka B npoussoacTtse nonycabprkaTtoB 13 aHanoros
pacTUTENbHOIO Msica NO3BOMNSAET NPUMEHSTb LUK-
POKMI CNEKTP TEXHOSTOMMHYECKNX OnepaLmi.

Takvum o06pas3om, uUenbl HacToslLero uc-
cnepoBaHus 6biNnO NPOM3BECTU CPABHUTENBHbIN
aHanua peoriorM4eckMx CBOWCTB PYyOreHbIX Mo-
nycgabpukaToB U3 Msica CBUHMHbI 1 aHaroroe 13
pacTUTeNbHOro Msca.

3apava mnccnenoBaHUsA: UCCeaoBaTb peo-
nornyeckMe CBOWCTBa aHarnora pacTuTerbHoro
MACa N MAca U3 CBUHUHbDI.

MATEPWAIbI ANA NPOBEAEHUA
NCCNEONOBAHUA

[Ons npoBedeHuss pspa  CpaBHUTENbHbLIX
3KCNEepMMEHTOB Obinn BbIGpaHbl pybneHbie no-
nycgabpukaTbl, U3roTOBMEHHbIE U3 TPagULMUOH-
HOrO MsiCa CBWHWHbI M KOMMO3WLMKU, NPeacTaB-
NsiloWen aHanor Msca Ha pacTUTEenbHOW OCHO-
Be. TEeKCTYypuUpOBaHHbIN pacTUTesbHbIN Benok
Obin BbIOpaH B KayecTBe pacTUTENbHOW OCHOBBI
anst pybneHbix nonygabpukatoB M3 MSCHOMO
aHanora, a MeTunuennionosa 6eina BkNYeHa B
KayecTBe CBA3YHOLLEro WHrpeaMeHTa, Takke B
peuenTypy (Tabnuua 1) 6binm BKAOYEHbI NATOKA,
ApoXokeBas nmpunpasa, KOKOCOBOE W parncoBoe
MacIo, YECHOYHbIN NOPOLLIOK N YePHbIV NepeLl.

Tabnuua 1 — PevuenTtypa MsiCHbIX pybnieHbix nonydabpukaToB, M3roTOBNEHHbLIX HA Pa3HOW OCHOBE
Table 1 - Recipe of minced meat semi-finished products made on a different basis

KonnyectBeHHOE COOTHOLLEHNE KOMMOHEHTOB, %

HavmeHoBaHMe KOMMNOHEHTOB Ans pedenypoi 1 Anst peuenTypbl 2
(Ha ocHOBe TpaauLUMOH- (Ha pacTuTenbHOM OC-
HOro Msica CBMHVHbI) HOBE aHarnora msica)

CBUWHVHA HEeXMpPHas 75.09 -

TeKCTypupOBaHHbIV pacTUTENbHbIA Benok B 7490

(TPB) '

MeTtunuenntonosa 3,00 3,00

Cneuun 1,11 9,36

LWnnk 20,06 7,5

CBeKONbHbIN COK - 3,00

MaToka - 1,50

myTamaT HaTpus 0,74 0,74

METOAbI U METOAUKWU NPOBEAEHNA
NCCNEOOBAHUA

OnipedernieHue peorozuyeckux ceolicms

[ns onpeneneHuss peonornyeckmx 1 npouy-
HOCTHbIX CBOWCTB nonydabpvkata Mcnonb3osa-
nn npubop «CTtpyktypomeTp CT-2». YCTPOMCTBO
ANst U3MEepeHusl 3aBUCUMMOCTEN ycunust oT fe-
dopmauunn CT-2 MOXeT ucnonb3oBaThbCs B na-
OopaTopusix MHOMMX MULLEBbLIX NPOU3BOACTB, a
Tarke B nabopatopusx HayyHo-uUccnenosa-
TenbCKUX M 06pasoBaTeribHbIX UHCTUTYTOB.

OnekTpoMexaHu4eckoe YCTPOWCTBO BKITHO-
YaeT LAapWKOBUHTOBYK Napy, LUAroBbi OBUra-
Tenb, TeH3obanky, OMnok ynpaBneHus ¢ MUKPO-
KOHTponnepom, nnaty cbopa gaHHbIX, ABa 6no-
Ka nuTaHus.

MeTon maTemaTtnyeckon obpaboTkM KpUBOW
penakcauun HyXeH Ons onpefenieHus peornoru-
Yeckunx CBONCTB nonydabpukaTa.
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Paccuutatb peoriormyeckme xapakrepucTuku
nonydpabprkara MOXXHO MpW NOMOLLY MaTemaTnye-
CKOM MOAEenNu, OnvchIBaroLLen penakcaumio.
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Pl/lcyHOK 1 - Ycunusa HanpsA>xXeHnAa Ha MHBEeHTape
B npouecce penakcauunum

Figure 1 - Stress forces on the inventory during
relaxation

MexaHu4yeckme HanpshkeHUsl, BO3HUKAO-
Wwye npu Harpyske (pucyHok 1), MoxHO pasge-
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nnte Ha Tpu Yactu. [epBas m BTOpas 4actu
paccrnabnsipTcs, a TpeTbsa octaeTca 6e3 nsme-
HeHuN. [nacTMYHOCTL M OCTaToYHas MNPOYHOCTb
NPoAyKTa XapakTepusytoTca B NEPBON 1 BTOPON Ya-
cTv (paccnabnstoLen).

Knaccudmkauyus CTPYKTYPHO-MeXxaHu4de-
CKkMx cBolcTB nonydabpukata BO3HMKAET Mpu
KOHTPOJIE MX PEOSNIOrMYECKNX CBONCTB.

OnpedeneHue snazocsssbigaroujel
criocobHocmu u enaau

Ona n3amepeHusa BnarocessbiBaloLWen cro-
COBHOCTM M BNaru B Cbipbe UCNONb30Banu Bna-
romep MX-50.

[Ona noctpoeHusi rpadukoB B pearibHOM
BPEMEHN M3MEPEHUN WNMEeeTCa NULEH3MOHHas
nporpaMmma, npegHasHavyeHHas Ang KoMMbloTe-
pa, Nony4yeHHble pe3ynbTaTbl MOXHO COXPaHUTb
B nporpamme EXCEL.

PE3YJIbTATbI U UX OBCYXAOEHUE

AdresvoHHass cnocobHOCTb MSACHbBIX Mpo-
AYKTOB ABNSIETCA OAHOW U3 rmaBHbIX nNpobnem,
Tak Kak OT AaHHOro npouecca 3aBUCAT noTepu
cblpbsl. Hambonblee BHUMaHWe apresvu yge-
nseTca BO Bpems popmMupoBaHus nonydgabpu-
katoB. Paboyne nOBEpPXHOCTU MOKPbLIBAKOTCA
nonMMepHbIMM MaTepuanamm, 4YTo cnocobceTey-
€T CHWKEHMWIO COMPOTMBIEHUS Mexay obopyao-
BaHWEM U1 cbipbem [1].
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PucyHok 2 — Agresnst nonycabpukaTtoB
13 CBMHWHbI (1) 1 aHanoroB msca (2)

Figure 2 - Adhesion of pork semi-finished
products (1) and meat analogues (2)

[na npoBepku meToda NPOTUB agre3nv Ha
pabouyto noBepxHOCTb Oblnl HaHeceH dTopo-
nnacT, NyTeM OKyHaHWsi B 3MynbCUIO, B pe3yrb-
Tate Ha cTpyktypomeTpe CT-2 Habniopaetcs
MeHbLUAs NPUNUNaeMocTb PacTUTENbHOrO aHa-
nora Kk obopygoBaHuUio, NO CPaBHEHMIO C MONy-
(abpurkaTtoM N3 mMAca CBUHWHBI (PUCYHOK 2). Ta-
Knm obpasom, afre3vmoHHasi CnocobHOCTb y Mo-
nycabpukaToB Ha pacTUTENbLHON OCHOBE 3Ha4u-
TenbHO Hwxe, Yyem y nonydabpukata n3 msaca
CBWHUHbI, YTO CNOCOBCTBYET MEHbLUEMY NPUSK-
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NnaHWI0 NPOAYKTa K BHYTPEHHMM OpraHam nuiie-
BOro 00OpynoBaHUs, MOTEPU Cbipbs, a Takke
NMO3BOSIUT CHU3NTb 3aTPaTbl MOLLHOCTU.

BoccTaHoBUTENbHYD CMOCOBHOCTL  MOMy-
habpukaToB Takke OMpedensinii Ha CTPYKTYypo-
meTpe CT-2 (pucyHok 3).

150

X

npesn t

PucyHok 3 — BoccTtaHoBUTENbHasi cCnocobHOCTb
o6pasuoB nonydabprkaToB 13 CBUHMHLI (1) 1
aHanoroB msica (2)

Figure 3 - Reducing capacity of samples
of semi-finished pork (1) and meat analogues (2)
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PucyHok 4 (a) — Kpusas cywkn nonycdabpuka-
TOB M3 CBMHUHbI U aHAIOroB MSICa;
4 (6) — KnHeTuka cywkun nonygabprkaTtos
13 CBMHUHbI (1) 1 aHanoroB msca (2)

Figure 4 (a) - Drying curve of semi-finished pork

products and meat analogues; 4 (b) - Kinetics of

drying semi-finished pork products (1) and meat
analogues (2)
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PesynbTatbl 3kcnepumeHTa cBUAETENb-
CTBYIOT O Gonbluen anactTu4HocTu nonydabpu-
KaTa M3 pacTuTenbHOro msca, 4Yem y nonydab-
pykaTa M3 MsiCa CBWHWHbLI, YTO cnocobcTByeT
06pa3oBaHMI0O N COXPaHEHWUIO CTPYKTYpbl MONy-
dabpwukata. BoccraHoBMTEenbHas CNOCOBGHOCTbL
aHarnora 13 pacTUTENbHOro Msca 3HAYUTENbHO
BbllLle, YTO CMOCOGCTBYET COXpPaHEeHWo U BOC-
CTaHOBMEHWIO CTPYKTypbl nonydabpukaTta, a
Tawkke Gonee NNOTHOW CTPYKTYpbI, YeM y nony-
dabpukaTta U3 mMsica CBUHWHbLI (PUCYHOK 3).

Ha cnepyiowem 3atane onpegensny Bnax-
HoCTb 06pasLoB, NO pesynbTataMm MccrneoBaHuN
ObinNy NOCTPOEHbI 2 KPUBbLIE: CYLLKM U KMHETWYe-
ckomn cywiku (pucyHok 4). B kavecTBe nccnegosa-
HWA Oblna npoBedeHa Cylika C OOHOCTOPOHHWM
KOHTaKTHbIM TEnnonoABOAOM  HaTskeHns 50—
67 MUHYT.

M3 rpachmkoB BMAOHO, YTO CBA3aHHas Briara
B nonydabpvkate u3 pacTUTENbHOrO CbIpbs
yoanseTtca 6onee megneHHee u Aonblue, 4To
Oyget cnocobcTBoBaTb OCTaBaTbCs [OTOBOMY
npoaykty 6biTb Gonee couHee U TEKCTYpuUpoO-
BaHHee. AHanorvyHble pesynbTaTbl NOKa3blBaOT
rpadorKmM KUHETUKM CYLLIKW.

BblBOA

WccnenoBaHve peornornieckmx nokasarternem
kayecTBa nonydgabpukaTtoB M3 Msca CBUHUHbI U
aHaroroBs pacTUTENbLHOMO Cbipbs CBUAETENLCTBY-
10T O TOM, YTO aHamnor U3 pPacTUTENbHOrO CbIpbs
COOTBETCTBYET BCEM MCCredoBaHHbIM MapameT-
paM, KOTopble CMOCOGHBLI KOHKYpPUpOBaThb C Tpaau-
LUMOHHBbIMK nonydabprkaTtaMn us mMsica CBUHWUHBLI.
AHanoru nonycabpurkaToB U3 pacTUTENBHOMO Cbl-
pbs NO3BOMAT PacLUMPUTL aCCOPTUMEHT MSCHBIX
nonycabprkatoB 1 NOBLICUTb KOHKYPEHLMIO Tpa-
AVUMOHHBIM nonydabpukatam 13 msca.
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