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AHHoTaums. BeefeHne. B paboTe nokasaHa 060CHOBaHHOCTb BBEAEHWS PACTUTESbHbIX 406aBOK B MSC-
HYI0 pyO/IeHYH Maccy C Liefibio MOBbILLIEHWS NMULLEBOI LLEHHOCTW M3fenuin. B KayecTBe anbTepHaTUBbI
1CMONb30BaHNS MLLIEHNYHOrO X/1e6a B MACHbIX py6/eHbIX Maccax MpesnaraeTcs CMecb PacTUTESbHbIX
MpOAYKTOB, OCHOBOW KOTOPOW ABNSETCA LIe/lbHOCMO/0TOE 3epHO OBCa. [laHa cpaBHUTE/IbHasA OLeHKa Mno-
KasaTesieil MACHbIX Py6/ieHbIX U3AeNNIA, CofepXallyX pasfiMyHoe KOMM4eCcTBO CMECU U3 Lie/ibHOCMOJSIO-
TOro 3epHa 0BCa, OTPYOEli MWEHNYHbIX U CYLLIEHbIX S6M0K. Llenib paboTbl. BbIACHUTL BO3MOXHOCTb MC-
Mo/ib30BaHMS CMECH Ha OCHOBE LIe/IbHOCMO/I0TOr0 3epHa 0BCa Npw paspaboTKe peLenTyp 1 TEXHOIOrm
MSCHbIX PYO/IeHbIX U3LeNnin 418 NOBbILLEHWUS MULLEBOIN LLEHHOCTM 1 pacLUMPeHnst acCOpTUMEHTa U3[e-
nvin. MeTogbl. [ns co3gaHns CMecy MCrosb30Ban Lie/lbHOCMO/IOTOE 3epHO OBCa B Konmuectse 60%,
OTPY6M nieHnYHble B Konnyectse 20% 1 S610KM CyLUeHble U3MeNbYeHHble B Konnyecte 20%. Ons
BBEZIEHWS B MAICHYHO PyO6/IeHYH0 MacCy CMeCb Ha OCHOBE Lie/IbHOCMO/IOTOr0 3epHa 0BCca rmapaTupoBam ¢
1CNonb30BaHMeM BOAbI C TemrnepaTypoii 15-20 °C B cooTHOWweHMKM 1:2 B TedeHne 10-15 MuHYT. O6bek-
TaMu vccnefoBaHns ABNsAMCL 3 06paslia MACHbIX pybneHbix nsgenuii ¢ 10%, 15% u 20% cmecun Ha
OCHOBe LIefIbHOCMOJIOTOrO 3epHa 0Bca. Pe3ynbTaTbl UCCeL0BaHNS FOTOBbLIX Ky/MHAPHBIX U34eniA no-
Kasa/in, YTo HauMeHbLUKe NOTepU Macchl 1 Gosee BbICOKas MULLEBast LLeHHOCTb U3Ze/NiA N0 CPaBHEHUIO
C NPOTOTMNOM Nokasann 06pasiibl Ne2 1 Ne3 ¢ fobasneHnem 15% un 20 % cmecy Ha OCHOBE LieNIbHOCMO-
NOTOro 3epHa 0BCa.

KntoueBble coBa: MACHbIe pyb/eHble n3aenus, LenbHOCMOMIOTOE 3epHO OBCa, MLIEHUYHbIE OTPY6K, Cy-
LLUeHble A6/10KK
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Abstract. Introduction. Application of plant additives into minced meat in order to increase the
nutritional value of products has been justified in the article. A mixture of plant products based on whole
oat grain has been proposed as an alternative to sing wheat bread in minced meat. The indicators of
minced meat products containing different amounts ofa mixture ofwhole oat grain, wheat bran and dried
apples have been assessed. The goal of the research is to determine the possibility of using a mixture
based on whole oat grain in developing recipes and technology for minced meat products to increase the
nutritional value and expand the range of products. The methods. To create the mixture 60% of whole
oat grain, 20% of wheat bran and 20% of dried crushed apples were used. To introduce the mixture based
on whole oat grain into the minced meat, it was hydrated using water at a temperature of 15-20 °C in a
ratio of 1:2 for 10-15 minutes. The objects of the research were 3 samples of minced meat products with
10%, 15% and 20% ofthe mixture based on whole oat grain. The results of the study of finished culinary
products have shown that the lowest weight loss and higher nutritional value ofthe products compared to
the prototype is in samples No. 2 and No. 3 with the addition of 15% and 20% of the mixture based on
whole oat grain.
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BBeseHve. Ha npeanpuatuax nNULLEBOMN
MPOMbILUNEHHOCTU KaXAbl rof Npou3Bo-
ANTCA 3HAYMTEeNbHOEe KOMIMYECTBO OTXOLOB,
0CO6eHHO 3epHOBbIX. [pyM 3TOM NOGOYHbLIE
NPOAYKTbI COAepXaT Takue KOMMOHEHTbI, Kak
NULeBble BOJIOKHA, MakKpo- M MUKpOase-
MEHTbl, aHTUOKCUAAHTbI, KOTOPble MOTYT Npu-
[aTb NULLe PYHKLUMOHANBbHOCTb. B CBA3N € U3-
MeHeHneM 06pasa XKM3HU pacTeT CNpoc Ha ro-
TOBble K YMOTPeONeHNIO MPOLYKTbI, B Yucne
KOTOpbIX nonygabpukaTbl U3 MACHOWN py6ne-
HO Macchl. [pn 3TOM MSCO, OCOGEHHO CBU-
HVHbI, COLEPXWUT BbICOKWIA NPOLEHT XKpa U
MONHOCTbIO JINLWEHO MULLEBbIX BONOKOH, YTO
MOXEeT co34aBaTb Npobnembl 415 340pOBbA
yesioBeka. UTobbl pewnTb 3Ty nNpobnemy, He-
KOTOpble BUAblI MULLEBLIX OTXOAOB, Hanpu-
Mep, OTPY6U 3epHOBbLIX, MOTYT ObITb YCMELIHO
BK/IHOYEHbI B MACHbIE PyBNeHble NPOAYKThI.

Ha npeanpuatmax o6LiecTBEHHOro nuTta-
HUA COLManbHOW HanpaB/IEHHOCTU LUMPOKO
NPON3BOASATCA U3AeNns U3 MACHON pybneHow
macchbl. PeuenTypbl 3TUX WU3LeNUIA BKOYaKOT
B cebA pasMOYEHHbIN MLIEHNYHbIA X1eb, Ko-
TOPbIA CNYXUT CBA3YIOLWNM 1 BNaroyaepxu-
BalOWMM HanofHuTenem. OfHako C Lefbko
NPUAaHNA HOBbIX CBOWCTB TPaAULUOHHbLIM
NpoAyKTam MscCHble py6nieHble nonyhadpu-
KaTbl mMoAuduUUUpytoTca nyTem AobaBneHus
pasNYHbIX PYHKLNOHANbHbLIX A06aBOK, NMe-
OLLMX TaKune Xe XOpoLUue Baroyfepxunsaro-
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WMe CBOMCTBA, NPU 3TOM MOBbIWAOLLME NK-
WEeBYI0 LEHHOCTb U COAepXaHue MuLLeBbIX
BOMIOKOH [1,2,3,4]. B KayecTBe a/nbTepHaTUBbI
npegnaraeTcad WCNoib30BaTb CMECb pacTu-
TeNbHbIX NMPOAYKTOB Ha OCHOBE Le/IbHOr0 OB-
CAHOrO 3epHa. MonesHble CBOWCTBA OBCA CBf-
3aHbl C 6oratbiIM XWUMWYECKMM COCTaBOM,
BK/HOYAOLW MM MULLEBbIE BOSIOKHA, MUHEPaSIbl
N BUTaMUHbI [5,6]. LlenbHOCMONOTas Myka u3
3epHa 0BCa COLEPXUT BCe YacTU 3epHa: nuta-
TeNbHbIA 3HAOCNEpM, 60ratblil BUTAMUHAMM
3epHOBOW 3apofblll W cofepxaline Knert-
yaTky oTpy6u. Micnonb3oBaHne MyKW U3 LieNb-
HOro 3epHa 0BCa CrOCOOCTBYET CHUXEHUIO 3a-
TpaT 4Ns NofyyeHus 3épeH oBca 6e3 060/104eK
C UCNONb30BaHNeEM TEXHONOTUU TULPOTEPMU-
yeckoli 06paboTKu, T.K. yaaneHue 060/104eEK
3Hepro-u TpyAo3arpaTtHo. OBCAHOE 3epHO Co-
LEPXUT Kpaxman u P-rntokaH, KoTopble 6ygyT
cnoco6cTBOBaTh yAepXXaHuto Bnaru. P-rato-
KaH AABNAETCA OCHOBHbIM HEKpaxMasibHbIM M0-
nmcaxapuaomM, pacTBOPUMbIM MULLEBLIM BO-
NOKHOM, MPU3HaHHbLIM 33 ero nosiesHble CBO-
CTBa Kak AN 340p0BbA, TaK U ANS CBA3bIBAHUA
Bnaru [7]. bonee BCero ero COAePXXNTCA B KJle-
TOYHbIX 060/104Kax 3HAOCMEpMa, B CBA3M C
4yem B MyKe LLefIbHOCMO/OTOl 0BCSIHON cofep-
XaHue P-rnwkaHa Bbllle, YemM B OYMLLEHHOM
aHgocnepme 3epHa oBca. B umccnepgoBaHuax
[8] nokasaHo, 4YTO P-rftoKaH CHWXKaeT rfiuke-
MUYECKUA MHAEKC Kpaxmasna, BCTynas BO B3a-
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NMOLeNCTBME C HUM K 06pasys reneByto CceT-
4aTylo CTPYKTYpy, YAepXuBalolwylo Bnary.
VccnepgoBaHnsa rpynnel aBTopoB [9] noka-
3an1, 4YTO OBCAHbIA Kpaxman 6bl1 06epHYT
6e/1KOBO-P-r1l0KaHOBLIMY KOMMIeKCaMu. 3TO
nccnefoBaHue NokasbiBaeT, YTO MOXHO NOJy-
4YnTb Maccy ¢ 60/iee HWU3KOM YCBOSEMOCTbIO
Kpaxmana. Takum o6pasom, cofep)kaHue P-
rNOKaHa B OBCSIHOW LENbHOCMONOTON MyKe
MOXET ObITb K/IHOYEBbIM KOMMOHEHTOM Afif
CHWXEHUA TNIMKEMUYECKOTO UHAEKCa B OT/IN-
yMe OT MWeEeHNYHOro xneba B pybneHo macce
C BbICOKMM F/IMKEMUYECKUM NHAEKCOM.

Ana yBennyeHus cofepXxaHus MuLLeBbIX
BO/IOKOH B CMeCb MpejsiaraeTcs BBECTU OTPyoOu
MWeHWYHbIe, TaK Kak LielbHOe 3epHO oBca Oy-
[eT cofepXaTb He,oCTaTOYHOE KO/IMYECTBO Mu-
LeBbIX BO/IOKOH A/ YAO0BNETBOPEHUS CYTOuY-
HOW notpe6bHocTU. OTPy6M MWweHUYHble 60-
raTbl NULLEBLIMWA BONOKHaMM 1 UCMOMb3YHOTCA
BO MHOMMX NPOAYKTax, BKAKOUasa MyUHble, MAC-
Hble, pbiGHbIE N3Lenns, n3genna u3 ntuubl. [o-
CTaTOYHOE KOJINYECTBO MULLEBbLIX BO/IOKOH, CO-
JepXalmnxcs B MWEHNYHbIX OTPY6sX, BbIMNON-
HAeT COOTBETCTBYHOLME  (DU3MONOTUYECKME
(hyHKUMW, MONe3Hble ANA 340P0BbS YeNoBeKa.
OTpybm MweHnYHble COLepXKaT pasnyHble BU-
TaMWHbl WU MWHepanbl, BKAOYas BUTaMUHbI
rpynnel B, xenes3o, MarHui, LWHK 1 Apyrue, HO
CamMbIM Ba)XKHbIM SIBNISIETCSH BbICOKOE COAepXKa-
HWe NULLEBLIX BOMOKOH [10].

HekoTopble PPYKTOBbIE WU OBOLLHbIE NPO-
OYKTbl MOTYT OblTb YCMEWHO BK/KOYEHbI B
MSICHble MPOAYKTbI, T.K. COAepXaT MuLLeBble
BOJIOKHA M UrparT posib NPUPOSHbIX aHTUOK-
CULAHTOB, YTO 3aMefIMT OKUC/IeHNe TMNUA0B
N YBEIMYUT CPOK XPaHEHMs MACHbIX NPOAYK-
TOB. K TaKMM MpoayKTaM MOXHO OTHECTU Cy-
LLeHble 96N10KK. CylleHble 610KK cogepxat
3HauYNTeNIbHOE KOMNYEeCTBO MULLEBbLIX BOJO-
KOH, HO MpuW 3TOM OHM TaKXe coep>kat aHTu-
OKCMAAHTbI, TaKMe KaK KBepLeTUH, KaTeXuH U
X/I0poreHoBas Kucnota, Kotopble obnagatoT
BbICOKOI CMOCOOHOCTbIO HelTpanusauumn pa-
ankanos [11]. CyuieHble 9610KN 60ratbl M-
Hepanamu, TaKUMU Kak Kanuin u xeneso. Bo-
[0pacTBOPUMble MULLEBbIE BOJIOKHA W KNeT-
yaTKa Le/IbHOro 3epHa 0Bca ¥ NWEeHNYHbIX OT-
py6eii MOXeT ynydluTb 6MOAOCTYMNHOCTb

NONNGEHONbHbIX COEAUHEHWUIA CYLIEHbIX 516-
nok [12,13].

Takum 06pa3om, pa3paboTka TEXHONOornu
MACHbIX PY6/IeHbIX U346/l C UCNONb30BaHNEM
MULLEBLIX BO/IOKOH Ha OCHOBE Le/IbHOCMOJIO-
TOr0 3epHa 0BCa, C BBEJJEHVNEM B CMECH MLLEHNY-
HbIX OTPYOEl 1 CyLLEeHbIX 610K, ABNSETCA aK-
TyanbHOM M 6yfeT cnocobCcTBOBaTL MOBbILLE-
HUIO MULLEBON LEHHOCTU W pacLiMpeHnto ac-
COPTUMEHTA MACHbIX PY6/IEHbIX U3LENWIA.

Llenb paboTbl. BbIACHUTL BO3MOXHOCTb
MCMNONb30BaHNA CMECK Ha OCHOBE Lie/IbHOCMO-
NOTOro 3epHa oBca npu paspaboTke peuenTyp
N TEXHONOTUN MSACHbIX PYy6NeHbIX n3genuii
N5 NOBbILWEHNSA MULWEBOW LEHHOCTM M pac-
LMPEHNA acCCOPTUMEHTA.

OO6bEKTbI UCCNef0BaHNA: MYKa U3 LieNIbHOC-
MOJ/IOTOr0 3epHa M3 OpraHN4Yeckoro oeca roso-
38pHOro, oTpy6u nuieHnYHble, A6/10KN CyLue-
Hble KMC/bIX COPTOB, BblpalwMBaemMbiX B [MeH-
3eHCKOI 061acTh; CMeCb, COCTOALLAA M3 MYKMU
M3 LeNbHOCMONOTOr0 3epHa OBCa, OTpybeit
MWEHNYHBIX U CYLIEHbIX AONOK; MU3Lennsa Msc-
Hble pybneHble C COAepXXaHWem CMecy Ha oc-
HOBE OBCSHOTO Lie/IbHOCMONOTOr0 3epHa B KO-
nnyectse 10% - o6pasey, Ne 1, 15% - ob6pasey,
Ne 2 1 20% - obpa3el, Ne 3, NpOTOTUM - KOTNEThI
13 CBUHWHBI NO peuenTtype Ne 658 13 cbopHMKa
peuenTyp 604 WU KyNMHApHbIX U3aenuii ans
npeanpuATMIA 06LLECTBEHHOTO NUTAHKS.

MaTepuanbl N MeTOAbl UCCNef0BaHUA.
CMecb Ha OCHOBE LEeNbHOCMOJIOTOr0 3epHa
OBCa npeacTaBnseT co60i KOMOMHALMIO MYKK
LLeSIbHO3ePHOBOM OBCSHOW, MWEHNYHbIX OTPY-
6eil 1 cyLLeHbIX 6/10K.

MpoLeHTHOe cofepXaHWe coCTaBa CMeCK
NnpeAcTaB/ieHO Ha pUCYHKe L1

A610KM NpeaBapuTesibHO NOACYLINBANIN B
CYWW/IbHOM LWKay [0 COCTOAHUSA TOMKOCTU
npu Temnepatype He Bbiwe 35 °C U N3Menb-
Yyanm Ha NabopaTOPHON MenbHULE A0 NOPOLL-
KO0O6pPa3HOro cocToAHMS.

Bce cocTaBHble 4acTM CMecU Ha OCHOBe
LLe/IbHOCMO/I0TOr 0 3epHa oBca CMeLlumnBanu. Me-
pes MCrosb3oBaHWeM CMeCb NoABepranun ruj-
paTauun Bogoi ¢ Temnepatypoii 15-20 °C rug-
pomoaynem 1:2,0 B TeqeHune 10-15 MuHyT. lNMpo-
M3BOACTBO W3[E/NI OCYLLECTBNANN MO Tpagu-
LIMOHHOI TEXHONOTMYECKOW CXEMe B COOTBET-
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CTBUM CO COOPHMKOM peLenTyp 61104 U Kynu-
HapHbIX U34eNnii. MOXHO OTMETUTb, YTO MpK
BTOPUYHOM U3MeSIbYEHUMN MSACHON MaccChbl B MA-
copybke ¢ fob6aBfieHnemM cmecu n npu Gpopmo-
BaHMM M3aennii HabNAAeTCA 3HAYUTENIbHaA
aaresuna maccol. 'oToBble nonyhabpukarsl 06-
XKapuBanu 0CHOBHbIM CNOCO6BOM C [iByX CTOPOH
¥ [LOXKapviBa/n B )XapoUYHOM LUKady npu Temne-
patype 240-250 °C B TeyeHUe 5-7 MUHYT.

[na onpegeneHns NUWEBON LEHHOCTU U
noTepb Maccbl Npv TenjoBoi 06paboTke npu-
MEHSA/INCb pacyeTHble MeTofbl, AnA onpejene-
HWUA OpraHofienTUYeckmnx nokasartenen - FOCT
32951-2014.

Pe3ynbTaTbl UCCNeLOoBaHUA U UX 06CYX-
[leHue.

OpraHonenTuyeckas XapakTepucTunka
CMecu npefcTasneHa B Tabnuue 1

A6noko cyweHoe; 20,0%

XMMUYeckuin coctas cmecu: benkum - 10T;
Xupbl - 3 T, yrnesoAbl - 48 r; nuLLesble BO-
NIOKHa - 20 r. SHepreTnyeckas LEHHOCTb Mpo-
[LyKTa cocTaBniseT 259 Kkan.

YuuTbiBas, 4TO MLLIEHWYHbIA Xneb no6as-
NAKT B MACHbIe pybneHble U3fenns C Lenbio
BnaroyjepXuBaHus, 6biin onpefeneHsl Bna-
royfep>xusaroLime cBOWCTBa CMecuM B BuUie
nccnefoBaHns noTepb Npu TensoBoW obpa-
60TKe. 3epHO oBCa 06n1agaeT XopowuUmuK BO-
[0CBA3bIBAOLLMMNA 1N BOLOYLEPXKMBAKOLLLMMU
csoiictBamu [5]. Py6neHas macca CO CMeCbio
MeHee BOAAHMCTas Mo CPaBHEHWUIO C MPOTOTU-
noMm, u3gennsa Xopowo qopmyroTcs. Pesynb-
TaTbl MUCCMefO0BaHMA NOTEPb Maccbl Npu Ten-
NnoBoi 06paboTKe Wu3[eNnin C BBeAEHUEM
CMec Ha OCHOBe Le/IbHOCMO/IOTOr0 3epHa
0BCa nokasaHbl B Tabnuue 2.

OTpy6U MWEHUYHbIE;
20,0%

LlensHoe 3epHo 0Bca; 60,0%

Puc. 1. NpoueHTHOe cogepaHue cocTaBa CMeCU Ha OCHOBE LLe/IbHOCMOJIOTOr0 3epHa oBca
Fig. 1. Percentage of the mixture based on whole oat grain

Tabnuua 1. OpraHonenTUYeckas xapakTepucTKa CMECU Ha OCHOBE
LLeSIbHOCMO/I0TOr0 3epHa 0BCa
Table 1. Organoleptic characteristics of the mixture based on whole oat grain

Mokasartenb
BHewHwnin Bug, uset

XapaKTepucrtuka

Cwmecb CBET/TI0-KOPWUYHEBOTO LBETA C BKNTIOYEHNEM XNTONbEBUAHBIX

YyacTuL, 0060/104KN 3epHa 0BCa M KOPUYHEBLIX YacTul, 0Tpy6eii

KoHcucteHyns Paccbinyaras

3anax n BKyc

CBOICTBEHHbI1 3ePHOBbLIM C €/1Ba OLLYTVMbIM apoMaToM 610K

Tabnuua 2. PesynbTaTbl UCCNef0BaHUA NOTEPb MacChl MPU TeNN0BON 06paboTke n3genui
Table 2. The results ofmhe study of mass losses during heat treatment of products

O61beKT nccnegoBaHns

KaTa, r
MpoToTnn 91,6
O6pa3sew, Nel ¢ 10% cmecu 87,5
O6pa3sew, Ne2 ¢ 15% cmecu 92
O6pa3sew, Ne3 ¢ 20% cmecu 96
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Macca nonygabpu-

14

Macca rotosoro  lloTepw npu Tenno-

n3genus, r BOl 06paboTke, %
75,6 17
72,8 16,8
79,3 13,8
83,8 12,7
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Kak BUAHO 13 pe3ynbTaToB UCCNef0BaHuA,
noTepu npu TennoBor 06paboTKe yMeHbLUa-
IOTCS, YTO CBA3AHO CO 3HAYUTENbHLIM COfep-
XXaHveMm Kpaxmana u P-rnokaHa B 3epHe oBca
N C coflepXXaHMEeM MULLEBbIX BOIOKOH B Lie/1I0M
B cmecu [14].

MoTepn Maccbl Npu TennoBoi 06paboTke
Mo CpaBHEHWIO C NMPOTOTUMNOM YMEHbLININCH
Ha 0,2% B o6pasue Nel ¢ 10% cmecu, Ha 3,2%
B o6bpasue Ne2 ¢ 15% cmecu, Ha 4,3 % B 06-
pa3ue Ne3 ¢ 20% cmecun. 3TuK pesynbTaTbl 40-
Kas3blBalOT B/aroyfepXxusalLy Ccrnocob-
HOCTb NULLEBbLIX BOIOKOH, KOTOpbIE npeobna-
[laloT B cocTaee cmecu [15,16].

PacuyeT nWLLEBON LEHHOCTM NPOU3BO-
OWNCA C YYETOM MOTEPb OCHOBHbLIX BELLECTB
npu Tenn0BOM 06paboTKe, NOKasaTenn nuiie-
BOM LeHHOCTM B rpammax Ha 100r npescTas-
JIeHbl Ha PUCYHKe 2.

B o6pasue Nol cogepykaHue 6enkaymeHbLLa-
eTcs Ha 4%, a B 06pasue Ne2 noyTu He U3MEHSs-
eTCs, YTO CBA3aHO C HEBGONbLUMM KOMYECTBOM

30 27,64 27,8
25
20
15
10

Mpototun O6pasey, Nel 10%

[106aBNSEMO CMecK Ha OCHOBE Lie/IbHOCMOJIO-
TOro 0BCa MO CPaBHEHMIO C A06aBNAEMbIM KOMN-
4eCTBOM MNLUEHNYHOrO xneba. CogepxxaHue 6en-
KOB B uccnegyemMom o6pasue Ne3 HesHauu-
TeNbHO Bo3pacTaeT Ha 5,4%. CofepxaHue Xu-
POB MOBbLILLIAETCA MO CPABHEHUIO C MPOTOTUMNOM
TONbKO B 06pa3sLe Ne3 Ha 1%. KonnyecTBo yrne-
BOLOB CHIMKaeTca B obpasue Nol Ha 30%, B 06-
pasue Ne2 Ha 14%, B o6pa3uie Ne3 HEeMHOro rno-
BbilaeTtca. IMpu gob6aBneHUU CMecU Ha OCHOBE
LleIbHOCMON0TOr0 3epHa 0BCa 3HAYNTe/IbHO BO3-
pacTaeT cofepXKaHue MULLEBLIX BOJIOKOH B 06-
pasuax Nel, Ne 2, Ne3 B 3 pa3sa, B 4,2 pasa, B 5,57
pasa COOTBeTCTBeHHO. B npoToTune copepxa-
HWe NULLEBbIX BOIOKOH He3HauyuTenbHoe -0,771
Ha 100 r roTtoBoro usgenus. Mpu aTom B 06pas-
uax Ne2 1 Ne3 cofepxaHune NULLEBLIX BOIOKOH
6onee 3 r Ha 100 r npofyKTa, YTO AaeT BO3MOX-
HOCTb OTHECTW MPOAYKT K (DYHKLMOHA/IbHbLIM M0
COZlePXaHMIO MULLEBbIX BO/IOKOH.

lMokasaTtenn cojepXaHms MUHepanbHbIX
BELLEeCTB MpeAcTaB/ieHbl B Tabnuue 3.

27,93 28

O6pasel, Ne2 15% O6pasew, Ne3 20%

1 benkn B Xupbl 1 Yrnesogbl  BlluwieBble BONOKHA

Puc. 2. Moka3atenn NuLLLEeBol LLEEHHOCTU U3aeNnii

Fig. 2. Nutritional value indicators of products

Tab6nuua 3. MokaszaTenn cofepXKaHns MUHepasnbHbIX BELWECTB B FOTOBbIX

MSCHbIX PyGNeHbIX U34eNnaxX

Table 3. Indicators of mineral content in finished minced meat products

HanmeHoBaHwue MpoTtoTun O6pasey, Nel ¢ O6pasey, Ne2 ¢
nokasarens 10% cmecu 15% cmecu
Ca, mr 29,38 29,1 30,56
P, mr 99,6 117,8 136,36
Mg, mr 18,1 24,7 30,7
Fe, mr 1,2 1,18 1,32
Zn, mr 1 1,06 1,14
I, MKr 2,48 2,48 2,48

O6pasel, Ne3 ¢
20% cmecu
32,03
154,8
36,6
1,45
1,21
2,48
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C pobaBneHnemM cMecu yBennmymBaeTcs co-
LepXaHue aeunuUTHBLIX B MUTAHUN YenoBeka
Taknx MUHepanbHbIX BellecTs, kKak Mg, Fe,
Ca no cpasHeHuto ¢ npototunom. Cogepxxa-
Hne Mg B o6pasue Nel Bo3pacTaeT Ha 36%, B
obpasue Noe2 Ha 69,6%, B obpasye Ne3 Ha
102,2%. CopepxaHue Fe B o6pasiie Nol 1 No2
Bo3pacTaeT Ha 10%, B o6pasue Ne3 Ha 20,8%.
CopgepxaHue Ca B 06pasLe Ne2 Bo3pacTaeT Ha
4,01%, B o6pa3ue Ne3 Ha 9,01%, a B o6pasue
Nel ymeHbwaetrcd Ha 1,2%. CopepxkaHue
hofa He wusMeHsetcd. Jlyywmmu nokasaTe-
NAMU MO COAEPXKAHUID MWHepasibHbIX Be-
WwecTB obnagaet o6pasel, No3.

Ond  n3yyeHns BUTaMUHHOIO CcoCTaBa
OblNN OnpefeneHbl Te BUAbl BUTAMUHOB, KOTO-
pble Npeo6nafalT B Cbipbe. BUTaMUHHbIN CO-
cTaB u3genuii onpesfenseTcsd B OCHOBHOM CO-
JepXaHnem BuTamMuHOB rpynnbl B. MNMokasa-
TENN COAEPXKaHUSA BUTAMWHOB OTPaXKeHbl Ha
pucyHke 3.

C pobaBneHMeM CMecy Ha OCHOBE Lieflb-
HOCMOJ/IOTOr0 3epHa 0BCa YBeNMYMBAETCHA KO-
NMYyecTBo BuUTamMuHa B1 B o6bpasue Nel Ha
11%, o6pasue Ne2 Ha 25% 1 B 06pasLe Ne3 Ha
37% no cpaBHeHuto C npotoTunom. lMpu 3a-
MeHe MWEeHNYHOro xneba Ha CMeCb He M3Mme-
HAeTCA cofepXaHue BUTaMUHOB B2 1 Bs, npu-
4yem cofep>kaHue BuTaMunHa Bs cHMXaeTcs Ha
8 %, 4TO CcBA3aHO C 60/iee BbICOKMM COAepxka-
HMEeM MaHTOTEHOBOW KUCMOTbI B MLWEHUYHOM
xnie6e. 3HauyMTeNbHO YBENNYMBAETCH COLep-

7

1 B1,mr 1 B2, mr

1 B5, mr

XaHue BuTammHa E B o6pasuax Nel; No2; Ne3
B 1,7; 2,0; 2,26 pa3a COOTBETCTBEHHO. Jlyu-
WMMM MOKa3aTenaMn no cofep>kaHno BUTa-
MUHOB 06nagaeT o6pasey, Ne3 ¢ caMbIM BbICO-
KuM cogepxxaHnem cmecu 20% B MACHOW py6-
NeHoW macce.

Takke O6blIM pacCMOTPeHbl MOKasaTenu
CTEMeHN CyTOYHOW YA0BNETBOPEHHOCTU B MU-
HepanbHbIX BellecTsax n ButammHax 8 100 rp
roToBbIX M3Jennii B NpoToTMne u obpasuax
No2 n Ne3. O6pasel, Nel He paccmaTpuBaeTcsa B
CBA3W C Tem, YTO NoKasaTenn cofepxaHus He-
KOTOPbIX MULLLEBbLIX BELLECTB HUXE, YeM B NpPo-
ToTUNE. Pe3ynbTaTthl NoKasaHbl B Tabniuue 4.

OnpepgeneHne CcTerneHW YL0BNETBOPEHHO-
CTV B MUHepasibHbIX BELLECTBaX U BUTAMUHAX
rnokasano, 4to BMTaMWHaMUK, KOTOpblE COAep-
aTca B MPOTOTMNE M PacCMaTpuBaeMbiX 06-
pasuax u yaosnetsopatrownumm 6onee 15% cy-
TOYHOM NOTPEOHOCTK, ABNAOTCS BUTAMUHBI B 1
n PP. O6pasubl Ne2 1 Ned Takxe yA0BNeTBO-
PAKOT CYTOUHYIO MOTPE6HOCTL B BUTaMUHe B6
6onee 15%. CTeneHb YyAOBNETBOPEHHOCTU B
MUHepasbHbIX BellecTBax B obpasyax Ne2 u
Ne3 BO3pacTaeT Mo CpaBHEHUIO C NPOTOTUIMOM,
HO TO/IbKO B TAKOM MaKpO3/ieMeHTe, KaK (hoc-
(hop. ITOT 3NEMEHT He ABNAETCA AePUUNTHBLIM
B NMTaHWK YenioBeka. M0 cpaBHEHUIO C NPOTO-
TUMOM 3HAYUTENIbHO YBE/IMYMBAETCA CTEMEHb
Y0BNETBOPEHHOCTU B TakKUX MUHepasbHbIX
BellecTBax, Kak MarHuii n eneso, KoTopble
ABNAKTCA AeMULUTHBIMW B MATAHUN.

5,85 59

O6pasel, No2 O6pasel, Ne3

1 B6, mr 1 E,mMr 1 PP, mr

Puc. 3. Mokasatenun cofepXaHns BUTaMUHOB B FOTOBbIX MSACHbIX
py6neHbIX U3gennax
Fig. 3. Vitamin content in finished minced meat products
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Mpwn notpebneHun 100 rpaMmoB M3aennii
c cofep>xxaHnem 15% un 20% cmecu Ha OCHOBe
LLe/IbHOCMO/IOTOr0 3epHa 0BCA B TeYeHUe cy-
TOK OpraHu3m BOCMOMIHUT HeAOCTaTOK B MU-
LLeBbIX BOMOKHax 6onee yem Ha 15 % Kak y
MY)XXUMH, TaK W Yy XXEHWMWH. YunTbiBas, 4YTO
KneTyaTka SIBNSETCA OLHUM U3 BaXXHEMLnx
KOMMOHEHTOB, OKa3blBalOWMX BAUAHNE Ha
(h)YHKLMOHMPOBaHMEe OpraHn3Ma, B 0CO6EHHO-
CTW Ha AeSTEeNbHOCTb XXEeNyA04YHO-KNLLEYHOr0
TpakTa, a NocTynaeT OHa B OCHOBHOM C OBO-
Wwamm, 0TNYCK U3LeNNiA, rapHUPOBaHHbIX 0BO-
Wwamu, YAOBNETBOPUT CYTOYHYK MOTpe6-
HOCTb 60/iee 3HAYMTENbHO MO CPaBHEHUID C
NPOTOTMIMOM.

CpaBHeHMe KayeCTBEHHOro coctaBa 6ef-
KOB MSICHbIX PYO6/IeHbIX U3AEeNNiA NpoToTMNA U
obpasua Ne3 ¢ gobasneHnem 20% cmecu npu-
Be/leHO B Tabnuue 5.

AHanunsnpys cofepxxaHve aMWHOKMCNOT-
HOro cKopa B NPOTOTUME M Py6IEHbIX MACHbIX
nsgenusax ¢ gobasneHvem 20% cmecu Ha oc-
HOBE LLe/IbHOCMOJI0TOTO 3epHa 0BCa C fobaB/e-
HVEM MLWeHUYHbIX 0TPY6ei 1 NopoLiKa cyLle-
HbIX 16/10K, MOXXHO OTMETUTb, YTO aMUHOKMC-

NOTHbIA cKop obpa3la C YaCcTUUYHOI 3aMeHOIA
MweHNYHOro xne6a Ha CMecb yBeNu4nBaeTcs
He3HauMTeNnbHO. MNpu 3TOM 6efloK Bcex 06pas-
OB 6/1M30K K MOJIHOLEHHOMY MO aMWHOKMC-
NOTHOMY COCTaBy, /IMMUTUPYIOLEA aMUHO-
KNCIOTOMN ABNSAETCA NIN3UNH, HO €ro cofepxaHue
npunénmkaetca K 100%. Takue nsgenms moryt
obecneynTb OpraHW3mM Heo6XOAMMbIM COLep-
YXaHMEeM He3aMeHUMbIX aMUHOKUCNOT.

Mpu BbIGOpPE ONTUMaNbLHOM pPeuenTypbl
N34ennin pyKoBOACTBOBANNUCbL OpraHofenTu-
4YEeCKMMU XapaKTepucTukaMy 1 KOIMYeCTBOM
6annoB, HabpaHHbIX TFOTOBbIMW W3AENUSMMU.
OueHKa OpraHofeNTUYeCKUX MoKasaTenei
NnpoBefleHa 3KCMNEPTHOW KOMMCCUEN Ha Ka-
egpe «Muwesble npou3BoacTBa» [l1eH3eH-
CKOr0 roCyAapCTBEHHOrO0 TEXHONOrMYeCcKoro
yHuBepcuteta. bblna npoussefeHa gerycra-
LS MSACHbBIX Py6MeHbIX U3AeNnii: NpoToTUNa,
o6pasua Nol, obpasuya Ne2, obpasua Ne3. do-
TorpamMm roToBbIX W3L4eNWi NpefcTaB/eHbl
Ha pUCyHKe 4.

MpathmK oueHKKM 06pasLoB MO opraHonen-
TMYECKMM MOKasaTensam nocne TepMUYECKOM
00paboTKM NOKa3aH Ha pucyHKe 5.

Tabnuua 4. CteneHb yA0BNeTBOPEHHOCTM 06pa3L,0B HOPMaM CyTOYHOI NOTPe6HOCTH
B3POC/I0T0 Ye/ioBeKa B MMHepasibHbIX BelecTBax v BUTaMMHax
Table 4. Degree of satisfaction of samples with the daily requirements
of an adult for minerals and vitamins

Bugbl nuuieBbIxX CTteneHb yaoBne-

BELLECTB TBOPEHHOCTW B Npo-
ToTune
B1, mr 18
B2, mr 5
B5, mr 10,6
B6, mr 12,5
E, mr 2,53
PP, mr 29,15
Ca, mr 2,93
P, mr 14,2
Mg, mr 43
Fe, mr 12
Zn, mr 8,3
I, MKr 1,65
Muuiesble BOIOKHA 3,0

CTeneHb ya0B/IeTBO-
PEHHOCTW B 06pasLe
Ne2 c cofep)XaHuem

17

CTeneHb y40BNEeTBO-
PEeHHOCTM B 06pasue
Ne3 ¢ cogepxaHunem

15% cmecu 20% cmecu

22 24
5 5
9,8 9,8
15,5 16
5 5,7
29,25 29,5
3,0 3,2
19,48, 22
7,3 8,71
13 14,5
9,5 10
1,65 1,65
13,16 17,16
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Tabnuua 5. OueHKa 6M0NOrMYECKOR LLEHHOCTU MSCHLIX PY6IeHbIX N3aennii
Table 5. Assessment of the biological value o: minced meat products

MsAcHble py6ieHble n3genuns c
[l06aBNeHNEeM OBCSIHOW KneT-
4aTKu
131,16%

128,69%

97,8%

116,27%

156,18%

100,98%

121,3%

116,21%

Puc. 4. BHewHWiA BUA 06pa3LoB U3AeNnin Co CMECb0 Ha paspese
Fig. 4. Product appearance on a section

HanmeHoBaHue [MpoToTun - MACHbIE
KOTNEThI
WM3oneliuunH 130,36
NeAuuH 127,65%
JIn3nH 97,8%
MeTUOHNH+LUNCTUH 116,12%
®eHnnanaHUH+TUPo3nH 156,09%
TpeoHuH 101,04%
TpunTtodaH 121,24%
BanuH 116,21%
5
4,9
48
4,7
4,6
45
4.4

MpoTotun O6bpasey, 1

BHewHWn Bug, i

BHeLLHWii BMA, Ha paspese

O6bpasey, 2 O6pasey 3

9 User )I KoHcucteHuma " N~ 3anax u BKyc

Puc. 5. 'padnk oueHKM 06pa3LoB No OpraHoNeNTUYECKUM NOKa3aTensam
nocne TepMMUYECKOI 06paboTKu
Fig. 5. Graph of evaluation of samples by organoleptic indicators after heat treatment

OueHKa OpraHoNenTMYeCcKMX Nnokasarenei
M34ennin NoKasana, YTo HauayyLW MK OpraHo-
NenTUYEeCKMMMN MNOKasaTeNsaMn XapakTepusy-
toTcA o6pasybl Ne2 n Ne3. Macca wu3genwuii
nponeyeHa, Ha paspese OAHOPOAHAsA, M3aenns
XOPOLIO COXpaHsAT (hOpMYy, He MMEKT Tpe-
WWH U “310MOB. MIMEOT MNOTHYH KOHCU-
CTeHuuto. Mpwn 3TOM C yBeNIMYEHUEM KONUYe-
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CTBa CMECM HEMHOIO YBE/IMUYMBAETCA KPOLLIN-
BOCTb. 3amax M BKYC CBOMCTBEHbl >XapeHbIM
MACHbIM pYy6/IEHbIM U3[eNNAM C OpPexoBO-
CnafikoBaTblM BKYCOM BHOCMMOW CMeCU Ha ocC-
HOBE LLeIbHOCMO/1I0TOrO 3epHa OBCa.
3akntoyeHue. B coOTBETCTBMKN C MOCTaB-
NEHHOM Lenblo B paboTe NokasaHo, YTO CMeCb
Ha OCHOBE L|e/IbHOCMO/OTOr0 3epHa 0BCa Npu-
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MeHMMa 415 3aMeHbl MWeHWYHOoro xneba B
NMPOU3BOACTBE MACHbLIX PY6/IEHbIX W3LeNniA.
3ameHa nweHNYHoro xneba Ha CMecb U3 Ljefb-
HOCMOJ/IOTOr0 3epHa OBCa He yXyALUaeT opra-
HONENTUYECKMe NnoKasaTenn nusgenuii, Ho BIK-
feT Ha NOBbILEHME NULLEBON LeHHOCTU. Mpu
[06aBNEHMM CMeCU Ha OCHOBE LeIbHOCMOJIO0-
TOr0 3epHa OBCa 3Ha4YuUTe/IbHO BO3pacTaeT Co-
Jep>XaHue nuueBbIX BONOKOH B 06pasuax B 3-
5 pas. MNMpw atom B 06pasuax Ne2 n Ne3 cogep-
>KaHWe NULLEBbIX BOIOKOH 60nee 3 1 Ha 100 r
NMPOAYKTa, YTO AAeT BO3MOXHOCTb OTHECTU
NPOAYKT K (PYHKUMOHa/IbHbIM MO COf4epia-
HUIO NULEeBbIX BOJMIOKOH. C pob6asneHvem
CMeCU YBENNYMBAETCH COflepXKaHue geunuunT-

HbIX B MUTaHUM YenoBeKa TakMxX MUHepab-
HbIX BellecTs, Kak Mg, Fe, Ca no cpaBHeHWIO
C npoToTunomM. BeeseHue B MACHYKO pyb6ne-
Hyt0 Maccy 10% cmecu He BNUAET Ha ynyulle-
HWEe MWL EBON LEHHOCTU pa3pabaTbiBaeMblX
06pasLoB, NO3TOMY A/19 3aMeHbI MLWEHUYHOTO
xneba B M34eNnnMax peKOMeHyeTcs BBefeHue
15% un 20% cmecn Ha OCHOBE Le/IbHOCMOJIO-
TOro 3epHa oBca. O600Llas BbILLIEN3NOXEH-
HOe, CrnpaBej/IMBO CKasaTb, YTO MCMO/1b30Ba-
HWe B TEXHOMOMMN MACHbIX pPy6neHbIX n3ge-
M CMEecu Ha OCHOBE LEeNbHOCMONOTOr0
3epHa 0BCa BO3MOXHO W fiBSeTCS LeNecoob-
pasHbIM C TOYKU 3PEHUS MOBbIWEHUA NULe-
BOW LLEHHOCTM U pacllMpeHmns acCopTUMEHTA.
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