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AnnHoTtanus. Hacrosmas paboTa CKOHIIEHTPHPOBAaHA Ha CO3JNAaHUM HOBBIX BHIOB PYONEHBIX MHONy(haOpHKaTOB MICOPACTHTEILHOH TPYIIIEL,
00J1a/1al01IMX yCOBEPIICHCTBOBAHHBIMU CBOICTBaMH. B paMkax yccieioBaHUH ObLI BBIIOJIHEH JETANbHbIN aHAJIN3 TOr0, KaK YaCTHYHAs CyOCTHTYL s
MSICHOT'O ChIPbsI KOMIIO3HTHOI CMECBIO U3 IPEYHEBOM MyKH U ITUIIEBIX BOJIOKOH BO3/ICHCTBYET Ha OCHOBHBIE IIapaMETPhI Ka4eCTBA TOTOBOTO HPO/IyKTa.
Pe3ynbTaThl mOKa3alll, 9TO KOPPEKIHUs PELEeNTyphl BeAeT K ONTUMHU3ALMU XMMHUYECKOTO COCTaBa: YBEIMYCHHUIO yJEIbHOro Beca Oenka Ha 16% u
COKpAILICHHIO JI0JIM XKUpa Ha 5,6%. IlokazaTenb aMHHOKHMCIOTHOrO CKOpa 1o Tpunrtodany B Moau(uuupoBaHHOM obpasie coctaBuin 170%, 4ro
yKa3bIBAaCT Ha €ro MOBBILICHHYI0 OMOJIOTHYECKYIO MOJIHOLICHHOCTh. [IpoBesieHHas OpraHoJIenTHYeCKas SKCIepTH3a He OOHApyKHiIA CTaTHCTUYECKU
JIOCTOBEPHBIX PACXOXKIACHUH MEXTy KOHTPOJIILHOW M ONBITHOH rpymmamu. J[isi yriyOlIeHHOTo aHann3a CEHCOPHBIX XapaKTEPUCTHK BIIEPBBEIE OBLT
3a/IeHCTBOBAH METOJ[ ITb€30KBAPLICBOM MHUKPOTrPaBUMETPHUH, KOTOPbIH Jal BO3MOXKHOCTh 3a()MKCHPOBATh M3MEHEHHS B apOMAaTHYECKOM Hpoduie u
onpenenuTs HauOonee 3(PEeKTHBHYI KOHIEHTPALHMIO (YHKLMOHAIBHBIX HHIPEANCHTOB. J[aHHBIE MUKPOCTPYKTYPHOTO aHaiW3a IOJATBEPAMIN
YCHJICHHE CTPYKTYpPHO-MEXaHHYECKHX CBOMCTB 00pasmoB ¢ MoAuGHUIMPOBaHHOI penentypoil. Co3JaHHBEI IPOXYKT OTBEYAET yCTAaHOBIECHHBIM
HOpPMAaTHBaM JUISl MTHIIEBBIX HPOIYKTOB, OTHOCSIIHXCS K KaTeropuu (yHKIMOHANBHBIX. B paboTe mpecTaBieHbl pe3yibTaThl KOMIUICKCHOH OLCHKH
Ka4yecTBa MACOPACTUTEIBHBIX MONY()aOpHKATOB, BKIIOYAIOLIEH ONpeJeneHHe XUMHYECKOr0 COCTaBa, AMMHOKHCIOTHOW cOaaHCHPOBAHHOCTH,
OPraHOJNICITHIECKNX XaPaKTEPHCTHK, apOMAaTHUECKUX HNPOQMICH METONOM Ibe30KBAapLEBOH MHKPOTPaBUMETPUH M MHKPOCTPYKTYPHOTO aHajH3a.
OKCIepHMEHTaIbHO 000CHOBaHA ONTHMAJIbHAS JO3UPOBKA KOMIO3HTHON PacTUTENbHOM 106aBKH, cocTapitonas 10% oT Macchl ChIpbs, IPU KOTOPOil
JIOCTUTaeTCsl MAKCHMAIIbHOE COXPAHEHHE CEHCOPHBIX CBOWCTB NPH 3HAYMTEIBHOM YJTyYIICHHH HYTPUEHTHOTO npoduist. Pe3ynbraTsl Hccie oBaHuUs
UMEIOT TNPAaKTHYECKYI0 3HAYMMOCTb ISl NPEMIPHATHH MsiconepepabaThIBalomell OTpaciy, OpPHEHTHPOBAHHBIX Ha PACIIMPEHHE acCOPTHMEHTa
HPOJYKLHHU 30POBOIO MUTAHMUS C YIIYUIIEHHBIMU IOTPEOUTEIbCKIMU CBOHCTBAMU.
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Abstract. This study focuses on creating new types of minced semi-finished meat-and-vegetable products with improved properties. The study included
a detailed analysis of how partial substitution of meat raw materials with a composite mixture of buckwheat flour and dietary fiber affects the key
quality parameters of the finished product. The results showed that recipe adjustments optimized the chemical composition: a 16% increase in protein
content and a 5.6% reduction in fat content. The amino acid score for tryptophan in the modified sample was 170%, indicating its increased biological
value. Organoleptic testing revealed no statistically significant differences between the control and experimental groups. For an in-depth analysis of
sensory characteristics, piezoelectric quartz microgravimetry was used for the first time, enabling the recording of changes in the aroma profile and the
determination of the most effective concentration of functional ingredients. Microstructural analysis data confirmed enhanced structural and mechanical
properties of the samples with the modified recipe. The resulting product meets established standards for functional foods. The study presents the results
of a comprehensive quality assessment of meat-plant semi-finished products, including determination of chemical composition, amino acid balance,
organoleptic characteristics, and aroma profiles using piezoelectric quartz microgravimetry and microstructural analysis. The optimal dosage of the
composite plant additive, amounting to 10% of the raw material weight, was experimentally validated to ensure maximum preservation of sensory
properties while significantly improving the nutrient profile. The study's results have practical significance for meat processing companies focused on
expanding their range of healthy food products with improved consumer properties.

Keywords: meat-and-vegetable semi-finished products, functional food ingredients, buckwheat flour, amino acid score, sensory evaluation, quartz
crystal microgravimetry, nutritional value, healthy diet products.
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BBeaenue

CoBpeMeHHas mapagurma pa3BUTHS MUILEBON
OTpaciM HalelleHa Ha MPOWU3BOJICTBO TMPOAYKTOB,
KOTOpbIC LIEJICHANPABIECHHO CIIOCOOCTBYIOT YKpeI-
JICHUIO 3JI0OPOBBs uenoBeka [ 1, 2]. B msaconepepabda-
THIBAIOIIEM CEKTOPE OJHUM U3 KIIIOUEBBIX TPEHIIOB
SIBIISIETCS. CO3JJaHME KOMOMHUPOBAHHBIX CHCTEM Ha
OCHOBE MsCAa U PACTUTEIbHBIX KOMIIOHEHTOB, UYTO
MO3BOJIIET OCYIIECTBIIATh PALMOHAILHOE UCTIONB30-
BaHHE PECYPCOB M KOPPEKTHPOBATh HYTPUEHTHBIN
cocTaB KOHeUHOH npoaykuuu [3, 4]. Makopmoparust
pacTUTENBHBIX HHTPEAUECHTOB B PELIETITYPHI MACHBIX
U3 CIOCOOCTBYET X 00OTAIEHHIO MUIIEBEIMH
BOJIOKHAMH, BUTAMHHHO-MHUHEPAIbHBIMI KOMIUIEKCAM,
a TaKkKe CHWKCHHUIO SHEPreTHYeCKOW LEHHOCTH U
00beMa KUBOTHBIX JKHPOB [5, 6].

Ocoboro BHUMaHHUS 3aCITyKHUBAaeT NPUMEHEHHUE
FPEYHEBOM MYKH, KOTOpas OTJIMYAETCS BBICOKOU
KOHIIEHTpanuel c6anaHCHpOBaHHOTO IO AMHUHOKHC-
noram Oenka ¥ Hanmmuuem pyTuHa [7]. KomOunamus
JAHHOTO KOMIIOHEHTa C TMpernaparaMH IHIIEBbIX
BOJIOKOH JIa€T BO3MOXKHOCTH HE TOJIBKO IOBBICHTH
MUTATENIbHYI0 IICHHOCTh, HO W IIEJICHAIPABICHHO
U3MEHATh CTPYKTYPHO-PEOJIOTHUECKUE ITapaMeTphl
(hapmeBbix Matpui [8].

Hens padoTsl — TeopeTHyeckoe 00OCHOBAHHE
peLenTypsl ¥ BCECTOPOHHEE M3YUYEHHE MOTpeOUTeNh-
CKMX XapaKTepPUCTUK KOMOWHMPOBAHHBIX PYOIICHBIX
oty haOpUKaTOB, MPOM3BEACHHBIX C BKIHOYCHUEM
IPEYHEBON MYKH U IUILEBBIX BOJOKOH.

MaTepI/laﬂbI U METOAbI

B kauecTBe 0OBHEKTOB HCCIEIOBaHUS BBICTY-
nanu o0pasipl pyOIeHbIX noryhadpruKkaToB B hopme
OUTOYKOB:

KonTtpoasnsiii oopaszen (K)— usrorosnen
B COOTBETCTBHU C KJIACCUYECKOH PEeLENTYPOH.

OnbITHBI 00pa3en (O) — npou3BeIeH ¢ YacTHY-
HOM 3aMEHOM MSICHOTO ChIpbsSl HAa KOMIIO3UTHYIO CMECh
(rpeuneBass Myka + TMpemapar MHIIEBBIX BOJIOKOH),
MPOLIEANIYIO CTaJ1I0 IPEABAPUTEIILHON THApaTaLUH.

B mnporecce paboTHl HCIONB30BAICS KOM-
TUIEKC aKTYaIbHBIX (PU3MKO-XMMUYECKUX U CEHCOP-
HBIX METOJVK:

CranaapTHU3UpOBaHHBIE METOAMKH aHaJIN3a
XUMHYECKOTO COcTaBa (OIpenesicHue Biard, Oenka,
XKUpa, 30161) [9].

OpraHoienTH4ecKUi aHaIN3 MO CIIEHUATTM3HPO-
BaHHOW OaJUThHOM IIKaje, YYUTHIBAIOIICH BHEUTHHI
BHJ, KOHCUCTEHIIMIO, BKYCOBBIE M apOMaTHUYECKHeE
XapaKTEPUCTUKH.

Nzyuenne aMHUHOKHCIIOTHOTO cocraBa
C TOMOIIBI0 CUCTEMBl KalWJUIIPHOTO 3JIEKTPOdo-
peza «Kamenb-105». Pacuer aMHUHOKUCIOTHOTO
CKOpa MPOMU3BOJWICA B COOTBETCTBHU C 3TAJOHHBIM
npodunem AO/BO3 [10].
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AHanmm3 CEeHCOpHBIX mpodwiel apoMara
METOZIOM IThE30KBapIIEBOI0 MHUKPOB3BEIINBAHUS
Ha aHamm3atope «MAI-8», ocHameHHOM MHOTO-
KOMITOHEHTHOU CeHCOpHOU MaTpureit [11].

I'ucronornyeckuii aHAIN3 MUKPOCTPYKTYPHBIX
0coOeHHOCTE! Ha cpe3ax, OKPAIICHHBIX TeMaTOKCH-
JIUHOM U 303UHOM.

Pe3yabTaThl M HX 00Cy:KIeHHE

1. H3yyeHume XMMHYECKOr0 COCTaBa U
HYTPHUEHTHOM IJIOTHOCTH

Bkitouenue B penentypy (GyHKIHOHATBHBIX
KOMITOHEHTOB (TPEYHEBON MYKHU M MHIIEBBIX BOJIOKOH)
B THAPATHPOBAHHOHN (opMe, a TaKKe COKpalleHHe
JIOTIM MSICHOTO CBHIPBSI B OTIBITHOM 00pasiie MpUBEIH
K CTaTUCTHYECKH 3HAYMMBIM TpaHchopMamusM ero
XMMHYECKOTO cocTaBa (Tabmnuma 1).

Tabnuuna 1.
XUMHUYECKHI COCTaB KOMOWHUPOBAaHHBIX
MSICOPACTUTEIBHBIX MOITypadprUKaTOB

Table 1.
Chemical composition of combined meat-vegetable
semi-finished products

Maccosas o711, %
Mass fraction, %

Kup
Fat

Iponykr
Product

3oma
Ash

benox
Protein

Biara
wet

Kontponb 6utouku
«IIpa3gHnuHBICY
Meatball Control

"Holiday"

Tomyhabpukat
MSICOPACTUTEIbHBIN
Ourouky «JlomanrHue»
Semi-finished meat and
vegetable cutlets
"Homemade"

19,6

64,9 18,5 1.4

CoracHo npeaCcTaBICHHBIM JaHHBIM, B OITBIT-
HOM 00pa3siie 3aperuCcTPUPOBaH MPHPOCT MACCOBOM
nonu 6enka Ha 16% 1 yMeHbIICHUE COJIep KaHusI JIU-
MHUJI0B Ha 5,6%. YKa3aHHbIC N3MEHEHHS, COBMECTHO
C BBEJCHHEM IIUIIEBBIX BOJOKOH, CIIOCOOCTBYIOT
YMEHBIICHUIO 3HEPreTUYEeCKON IIEHHOCTH U POCTY
HYTPUEHTHOW TJIOTHOCTH MPOJAYKTa, YTO COTrjacy-
€TCs ¢ MIPUHITUTIAMHU COBPEMEHHOM AueTooruu [12]
1 JIaeT OCHOBaHMS! KIACCH(UIIPOBATh pa3pabOTaHHBIH
MPOJTYKT KaK H3/EIHE C YITyUYIIEHHBIM COCTaBOM.

2. OpranoJienTH4YecKue CBOiicTBa

[MpoBeneHHass opraHoyienTUYecKas OICHKA
nonyhabpukaToB, MOAUMUITMPOBAHHBIX TPEUYHEBOI
MYKOH W MpernapaToM IHIIEBbIX BOJOKOH, HE BbI-
SIBUJIA CYIIECTBEHHBIX PACXOXKICHUH MEXKIY OITBIT-
HBIMU ¥ KOHTPOJBHBIMU 00pa3llaMy IO KITFOYEBBIM
CEHCOPHBIM JIECKPHIITOPAM.

[lonmy4yenHsle  HaHHBIE, TpPEACTaBIICHHbIC
B TalbnuIie 2, CBUICTENILCTBYIOT O COXpaHEHUH BBICO-
KUX MOTPEOUTENBCKUX XapaKTEPUCTUK NPOLYKLIMH.

OTCyTCTBHE CTATUCTUYECKU 3HAUMMOM Pa3HHULIBL,
TI0 MHTErpajibHOM oueHKe, (p > 0,05) cBuaeTenscTByer
0 KOPPEKTHOCTH MPOBEIEHHOW MOAN(UKALUN peLen-
Typsl. Heckonbko Oosiee BbICOKMI Oayl mo mapa-
METpPY «COYHOCTB» y OIBLITHOTO 00pa3ia (6,5 6ana),
BEPOSITHO, OOBSCHIETCS TMIPOCKOINMYHOCTHIO BBE-
JEHHBIX PAaCTUTENLHBIX HHIPEIHECHTOB.
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Tabnuna 2.
OpFaHOHeHTI/I‘IeCKaH OLICHKA MACOPACTUTEIIbHBIX HOHy(l)a6pI/IKaTOB
Table 2.
Organoleptic evaluation of meat and vegetable semi-finished products
Ioxazatenu | Indicators Ob6ruast
H KT
am%ﬁ?gﬁf,gfﬁ ? Buemmmii Buz BHZXI H:ae;ralllicaepéiggew 3anmax | Bkyc | Koncucrenuus | Counocts &Zﬁﬁﬁ
Appearance ¢ (?lgr on section Smell | Taste Consistency Juiciness rating
KOHTpO.TII) OHTOUYKH ((Hpa?;]lHI/I‘IHI)Ie))
Control of the "Holiday" cutlets 82 7.8 7.0 7.9 %0 6,0 7,2
TlomyhadpHkaT MsICOPAaCTUTENbHBI OUTOUKH
«lomarHney | Semi-finished meat and 8,0 8,0 7,0 7,8 9,0 6,5 73
vegetable cutlets "Homemade"

3. Ouenka GHOJIOTHYECKOIi IEHHOCTH (ejIKa

AMWHOKHCIIOTHBIH COCTaB pa3pab0TaHHOTO
noiyabpuKaTa OTINYaeTCsl MOBBILICHHOH cOatan-
CHUPOBAHHOCTHIO ¥ OHOJOTMYECKON IIEHHOCTHIO
(Tabnuma 3).

AHanu3 TaHHBIX MTO3BOJISECT YTBEPKAAT, UTO
BO BCEX HM3y4YaeMbIX 00pa3lax aMHHOKHCIOTHBIN
CKOp IO HE3aMEHUMBIM aMHHOKHCIIOTAM TPEBBIIIAT

100%. IIpu 3TOoM B OomBITHOM 00pa3iie oTMedanach
TEHJICHIIS K POCTY JAHHOTO MHJIEKCA JIsT OOJBIIIMHCTBA
AMUHOKWCIIOT, a CKOp 10 Tpunrtodany goctur 170%.
OtcyTCTBUE TMMUTHPYIOIIMX AMAHOKHICIIOT 1 BBICOKHIC
3HAYCHMs] MHTErPANIbHBIX MoKazatenel (koddduimeHt
PAIMOHATEHOCTH aMUHOKHUCIIOTHOTO coctaBa — KPAC,
Omonormueckass IeHHOCTh — bll) moaTBepkmaroT
BBICOKYO TIOJTHOLICHHOCTh OSJTKOBOI COCTARJIsFOLIEH [ 13].

Tabnuna 3.
AMI/IHOKI/ICHOTHLII‘/‘I COCTaB MACOPACTUTEIIbHBIX HOJ'Iy(I)a6pI/IKaTOB
Table 3.
Amino acid composition of semi-finished meat and vegetable products
AMHHOKHCIOTHL Oranon PAO/BO3, 1/100 r 6eska Konrposs 6urouku «IIpa3aHiHdHbIC) burouku «JloMarHme
Amino acid FAO/WHO reference value, /100 T Oenka | aMMHOKUCIIOTHBIN cKOp, % | /100 T Oenka | aMUHOKHCIIOTHBIHN CKop, %o
2/100 g protein protein score, % protein score, %
Iso 4,0 4,60 115 4,85 121
Ley 7,0 8,70 124 9,33 133
Lys 5,5 721 131 7,58 134
Met + Cys 35 447 128 4,37 125
Phy+ Tyr 6,0 8,95 149 8,74 146
Rte 4,0 5,03 126 5,14 129
Tri 1,0 1,68 168 1,70 170
Val 5,0 5,25 105 533 107
KPAC, % 27,75 26,13
BLL, % 74,25 73,87

4. UHCcTpyMEHTAJILHBII aHAJIN3 apOMAaTH-
4YecKHX npoduieit

Hnst oOBeKTHBHOW BepU(PHUKALUU ITAHHBIX
OpPraHOJIENTHYECKOTO aHAIN3a ObUI NPUMEHEH METOJ
MTE30KBAPIIEBOr0 MUKPOB3BEIINBAHUSL.
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PI'® nan xoHTpONEM U 06pasnamu 1-3

PucyHok 1. «BusyanbHbIe OTIIEYaTKN» MaKCHMAaJIbHBIX CHTHAIOB CeHCOPOB B PI'® Haj TecTHpyeMbIMU ITpoOaMu (0 0CsM

yKa3aHbl HOMepa CEHCOPOB B MaTPHIIE)

Figure 1. “Visual fingerprints” of the maximum sensor signals in the RGF over the tested samples (the numbers of sensors

in the matrix are indicated on the axes)
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Brio ycranoBieHo, uto PI'® KOHTponbHOrO
obpasna (npoda 1) xapakTepusyercst 00yiee BBICO-
KOM KOHLICHTpAaUMEH JIErKOJIETY4YUX COEIMHEHUM IO
CpPaBHEHHIO C OMBITHOH Mpoboii 3. KonmndyecTBeHHas
OIIeHKa WHTEHCUBHOCTH CEHCOPHOTO OTKIIMKA MPO-
JIEMOHCTPHPOBAJIa BAPHAIMIO TAaHHBIX TTIOKa3aTenen
B uHTepBaie ot 6 10 14%.

Bonee neranpHyro mHQOpManMiO mpemocTa-
BIJIN KHHETHYECKHE «BU3YAJIbHBIC OTHEYATKI
(pucyHOK 2), KOTOpbIe MPOAEMOHCTPUPOBAIH, YTO
mpoOsI 1 ¥ 2 UMEIOT CXOIHYI0 KHHETHUKY COpOLINH,
B TO BpeMs Kak COCTaB JIETKOJIETy4ei (pakin
mpoObI 3 UMeeT CYIIeCTBEHHBIC OTINYHS.

Y cTaHOBNIEHO, YTO HHTPOIYKIUS PACTUTEIb-
HBIX J100aBOK NPUBOIUT K CBSI3BIBAHUIO BJIAard M

post@uestnik-vsuet.ru

JIETKOJIETYYHX (pakuuii, a Taxke K 00OralieHHIo
apomata OoJyiee TSDKEIBIMA MOJIEKYJIaMH (aMUHBI,
BBICIIIME CIIAPTHI, CIOKHBIE 3(UPHI). YBETUICHNE
noiu no6aBku (po6a 3) BRI3BIBACT CYIIECTBEHHOE
(ma 30-36%) oGennenue PI'® Bcemu rpynmamu
JIETKOJIETYIHNX COSANHEHHUH, 9TO HEOOXOIMMO YIH-
TBIBaTh JJIsl ONTHMU3AIMN PEUENTYpPhl U COXpaHe-
HUS cOaaHCHPOBAHHOTO APOMATHIECKOTO OyKeTa.
5. MUKpOCTPYKTYpPHBI€e HCCIe0BAHUS
'ucronornyeckne ucciaeOBaHHUS BBISIBHIIH

MO3UTUBHOE BIUSTHUE PACTHTENBHBIX KOMIOHEHTOB
Ha popMUpPOBaHHUE CTPYKTYPHI (hapIIeBOil CHCTEMBI
(pucynok 3).

PI'® nag xoHTpoeM u obpaszuamu 1-3

PI/IcyHOK 2. Kunetnueckue «BU3YAJIbHBIC OTTICHATKW) 3allaxa TCCTUPYCMBIX Hp06 (1'[0 Kpyry OoTME€4€HO BpEeMA U3MEPECHUA,
C, 1o BepTHKaﬂLHOﬁ OCH — BCJIMYMHA OTKJIMKOB MacCHBa CEHCOPOB, FII)

Figure 2. Kinetic “visual fingerprints” of the smell of the tested samples (the circle shows the measurement time, s; the
vertical axis shows the magnitude of the sensor array response, Hz)

a) KOHTPOIb

6) 10%

Y

B) 20%

Pucynok 3. MuKpocTpyKTypa pyOieHbIX noiyhadpruKaToB:
(a) xoHTpONBHBIH 00paser «I Ipa3aHidHbIeY; (b), (C) OIBITHBIC
00pas1ib «JlomariHue) ¢ pasHbIM coiepKaHueM JJOOaBKU

Figure 3. Microstructure of chopped semi-finished products
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B omnbiTHEIX 0Opasnax HaOmomaercs Oolnee
paBHOMEpPHOE pacrpe/ie]IeHUe KUPOBBIX U OENKO-
BBIX COCTaBISIONIMX, a TaKke (HOpPMUPOBAHUE
YCTOMUYMBOM MPOCTPAHCTBEHHOM CTPYKTYpBI Onaronapsi
B3aHMO)IeI>iCTBPIIO INIIEBbIX BOJIOKOH C MBIIICYHBIMU
OenkamMu. JTO COIVIacyeTcs C JIMTEepaTypHBIMU JIaH-
HBIMH 00 yJIydIIeHuH (yHKIUOHAIEHO-TEXHOIOTH-
YEeCKUX CBOWCTB (DapIIeBBIX CUCTEM IIPH BBEACHUH
TUAPATUPOBAHHBIX PACTUTENBHBIX HHIPEANECHTOB [§].

BoiBoabI

1. Yaydmienue HYTPHMEHTHOro mnpodgus.
Monuukarys penenTypbl IOCPeaCTBOM YACTHIHOM
3aMEHbI MSICHOTO ChIPbsI KOMIIO3UTHON PaCTUTENHLHOM
I00ABKOM MPUBOJUT K CTATUCTUYECKU 3HAYUMOMY
YIYyYIIEHHI0 XMMHUYECKOTO cocTaBa. B ombITHOM
oOpasue 3aMKCHPOBAHO YBEIMYEHHE MAacCOBOM
noiu Oenka Ha 16% (10 15,2%) u cHmKeHneE conep-
xaHus xxupa Ha 5,6% (mo 18,5%), uTo mo3Bossier
KJIACCU(HUIMPOBATh pa3pabOTaHHBIA MPOIYKT Kak
U3JeNTUe CO CHIKCHHOW KaJOPUHHOCTBHIO M IMOBBI-
IIEHHOU MUILEBON HEHHOCTHIO.

2. IToBbIIEHNE OMOJIOTHYECKO IIEHHOCTH.
YcraHoBNeHO, 4TO pa3paboTaHHBIN onyhadpuKar
xapaktepusyercsi 0ojiee cOaaHCUPOBAHHBIM aMH-
HOKHCJIOTHBIM COCTaBOM. AMHUHOKHCJIOTHBIH CKOP
[0 KIIOYEBBIM HE3aMEHHMBIM aMUHOKHCIOTaM
B ONBITHOM 0OOpa3le MpeBbIAeT KOHTPOJbHbIE
3Ha4YeHusI, a cKop no Tpurnrodany mocruraet 170%.
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OtcyTcTBHE JUMUTHPYIOUIMX aMHUHOKHCIOT MO-
TBEP’KAAET BBICOKYI0 OHOIOTMYECKYIO0 LEHHOCTb
0EIKOBOTO KOMIIOHEHTA MPOAYKTA.

3. CoxpaHeHue BHICOKHX OpraHojienTHye-
CKHX cBoiicTB. OpraHonentuyeckass OIIEHKa
HE BBISBUJIA HETaTUBHOI'O BIIMSHUS PELENTYPHOM
MOIUHUKAIUN Ha TOTPEOUTENLCKUE XapaKTepu-
ctuku. OO0Iasi OLIEHKAa ONBITHOTO M KOHTPOJIBHOI'O
00pa3LoB SBJISIETCS] CTATUCTUYIECKH COIIOCTABUMOMN
(7,3 m 7,2 Gayuia COOTBETCTBEHHO), & IO MOKAa3aTeto
«COYHOCTBY OIIBITHBIM OOpa3el MPoAEMOHCTPUPOBAT
nyqmuit pe3yasrat (6,5 npotus 6,0 6amios).

4 O0bexkTHBHAsI WAeHTU(UKALUS MOAM-
ukanuu apomaTuyeckoro npouJis.

MeTton MbE30KBAPIIEBOTO0 MHUKPOB3BEIIMBAHMUS
MOATBEPANT, YTO BBEIECHHE PACTUTEIBHBIX MHIPE-
JUEHTOB MHAYLMPYET NPOLECCH CBI3bIBAHUS BIIard
U JIETKOJETYy4nX (hpaKimii, OJJHOBPEMEHHO 00OoraIas
apoMaTHUYeCcKuil OykeT Oosiee TSDKEITBIMH MOJIEKY-
JSIPHBIMU COCAMHEHMSMHU. B Xoze uccienoBaHUs
OBUIO yCTAHOBJICHO, YTO TOBBILICHHAS JTO3MPOBKA
no6asku (20%) TPUBOINT K PEIYKIMH OOIIEeH HHTEH-
CHBHOCTH apoMara, 4To 00yCIaBINBaeT yCTaHOBJICHUE
ec ONTUMAITLHOM MaccoBo 1omu Ha ypoBHe 10%.

5 ®opmupoBaHue yJay4YlIEHHOW MHUKPO-
CTPYKTYPbI. MUKPOCTPYKTYpHBIE HCCIICAOBAHHS
MNOATBEPAWUIN, YTO THAPATHPOBAHHbBIE PACTUTENb-
HbIE€ KOMITOHEHTHI CIIOCOOCTBYIOT (OPMHUPOBAHUIO
Ooyee OMHOPOJHONH W CTAOWIBHOW CTPYKTYpHI
(apma, paBHOMEPHO pacIpeeNsisich B OEIKOBOM
MaTpHIIe U BBICTYNast B posin 3P PEeKTUBHBIX CTPYK-
TypooOpa3oBaTenei.

Takum oOpazom, pa3paObOTaHHBII KOMOWHU-
pOBaHHBIN  MsICOpacTUTENBHBIN  moiryadpukaT
«/loMamHme» COOTBETCTBYET aKTyaJbHBIM TpeOo-
BaHMSIM K HPOAYKTaM 3I0POBOIO  MUTAHUS,

post@uestnik-vsuet.ru
XapaKTepU3yeTcs  YJIYUYIIEHHBIM  XHMHUYECKUM
COCTAaBOM, BBICOKOM OMOJIOTHUECKOW IIEHHOCTHIO U
YIOBJIETBOPUTENBHBIMA OPraHOJIENTUYECKHMU T10Ka-
3aTeNsAMH, YTO TOATBEPKAAET MEPCIIEKTUBHOCTD €r0
MPOMBILIEHHOT'O ITPOU3BO/ICTBA.

3akiaiouenue

1. Hayuso obocHOBaHa U pa3zpaboTaHa perern-
Typa KOMOMHHPOBAHHOTO pyOJeHoro romydadbpukara
(YHKUMOHATEHON HAMpPaBIEHHOCTH C HCIIOIB30BAHUEM
TPEYHEBOI MYKH ¥ TIAIIEBBIX BOJIOKOH.

2. DKCIIepUMEHTAIBHO TOKA3aHO, YTO TPH-
MEHEHHE KOMITO3UTHOW PACTHTENbHOW J00aBKH
TO3BOJISACT YIYUIIUTh HYyTPUSHTHBIN PodHIb mpo-
IOyKTa: YBEIMYHUTh cofepkaHue Oesnka 1o 15,2%,
CHU3UTh YPOBEHb xupa 1m0 18,5% u obecneuuth
cOalaHCUPOBAHHBIN AMUHOKHCIIOTHBIN COCTAB.

3. KoMIuiekcHast OpraHojielITHYECKasi U HHCTPY-
MEHTaJIbHAsl OLIEHKA TIOJTBEPAMIIa COOTBETCTBHE TIO-
TPEOUTENIbCKUX CBOMCTB pa3paboTaHHOro oOpasia
TPaJUIMOHHOMY aHAJIOTY.

4. MeToa Nbe30KBapLEBOrO MHKPOB3BELIU-
BaHUs MO3BOJIUI OOBEKTUBHO WIACHTU(MUIIMPOBATH
MOJIM(UKALIMIO apOMaTHYECKOro Mpouisl U ycra-
HOBUTH ONTHMAaJFHBIA YPOBEHb BHECEHUS (PYHKIIH-
OHAJILHBIX HHTPEANCHTOB.

5. MUKpOCTPYKTYpHBI aHalin3 CBUACTENb-
CTBYET O IOJIOKUTEILHOM BIHSIHAW PEIENTYPHOI
Moau(UKaMA Ha CTPYKTYPHO-MEXaHHMUYECKHE Xa-
paKTepUCTUKH (apiia.

[IpoBeneHHble HCCIEOBAHUS — TTO3BOJISIOT
PEKOMEHIIOBaTh Pa3pabOTaHHBIA TMPOIYKT JJIs
BHEJIPCHUS B TIPOU3BOJICTBO B CErMeHTe (PyHKIIHO-
HAJIbHBIX MHUILIEBIX POJTYKTOB.

Jlutepatypa

1 Alijja D., Oledzki R., Nikolovska Nedelkoska D. et al. The addition of pumpkin flour impacts the functional and
bioactive properties of soft wheat composite flour blends // Foods. 2025. V. 14. Ne 2. P. 243. doi: 10.3390/foods14020243
2 Hlrepman C.B., T'ony6kuna H.A. CoBpeMeHHbIE TEHACHIIMU B CO3JaHUM NPOAYKTOB (yHKIHMOHAILHOIO MUTAHUA //

[Mumesas npomsimnenHocts. 2021. Ne 8. C. 18-22.

3 Jaworska D., Sadowka A. Strategies to improve the functional value of meat and meat products // Foods. 2024. V. 13.

Ne 15. P. 2433. doi: 10.3390/foods13152433

4 PriyaN.J., Chowdhury S., Chowdhury A., Yeasmin N. Effect of natural sweeteners on the physicochemical, nutritional,
sensory, and microbiological properties of carrot-coconut gel pudding // International Journal of Agricultural Research, Innovation
and Technology. 2025. V. 15. Ne 2. P. 30-38. doi: 10.3329/jjarit.v15i2.80095

5 Tomnopsiruna A.B., JIunatosa JL.II. [TepcrieKTHBBI HCTIOIb30BAHNUS PACTUTENBHBIX OETIKOB B MSICHOM ITPOMBILIIIEHHOCTH

// TInteBast mpoMeinieHHOCTh. 2020. Ne 5. C. 12-15.

6 Grasso S., Brunton N.P., Lyng J.G. et al. Healthy processed meat products — Regulatory, reformulation and consumer
challenges // Trends in Food Science & Technology. 2021. V. 112. P. 332-346. doi: 10.1016/j.tifs.2021.03.051

7 byuwmna A.C., I'yaekoBa IL.U., Mmesckuii A.JI. u np. OyHKIMOHAIBHBIE U NPEeOUOTHYECKUE CBOHCTBA CEMSH
rpeunxu // Bectauk MexayHaponHoii akagemun xonoaa. 2021. Ne 4. C. 45-52.

8 Heseposa O.A., Kysuenosa T.1O. BiusiHne pacTUTENBEHBIX 100aBOK Ha PEOIOTHIECKUE CBOWCTBA MSCHBIX CHCTEM //

Bectnuxk BI'YUT. 2020. T. 82. Ne 1. C. 110-116.

9 Ibrahim R.A., Maghraby O.M.A.L., Elmossalami M. et al. Determination of some food additives, chemical
composition, bacteriological quality, and physicochemical examination of some meat products / Egyptian Journal of Chemistry.
2025. V. 68. Ne 1. P. 269-278. doi: 10.21608/ejchem.2024.281178.9679

10 Calvez J., Azzout-Marniche D., Tomé D. Protein quality, nutrition and health // Frontiers in Nutrition. 2024. V. 11.

P. 1406618. doi: 10.3389/fnut.2024.1406618

11 Bapusona C.C., XapuronoB B.Jl. IlpumeHeHHE CEHCOPHBIX AaHAIM3aTOPOB JJIsI KOHTPOJS KaudecTBa MHUILEBBIX

npoaykToB // [Tumesie cuctemsbr. 2021. T. 4. Ne 1. C. 45-50.



Aiipaneman AA. u op. Becmuux BTYII, 2026, IIL. 88, Ne. 1, C. 226-232 post@uestnik-vsuet.ru

12 Drewnowski A. The Nutrient Rich Foods Index helps to identify healthy, affordable foods // American Journal of
Clinical Nutrition. 2010. V. 91. Iss. 4. P. 1095S—-11018S. doi: 10.3945/ajcn.2010.28450E

13 Xaiikun M.C., CemeHoBa A.A. buonoruyeckast IEeHHOCTb O€JIKOB KOMOMHHMPOBAHHBIX cucTeM // Bompocs! muraHus.
2018. T. 87. Ne 4. C. 5-12.

14 Lee S., Jo K., Jeon H. et al. Recent strategies for improving the quality of meat products // Journal of Animal Science
and Technology. 2023. V. 65. Ne 5. P. 895. doi: 10.5187/jast.2023.94

15 Kambaposa A.C., CwmonpuukoBa @.X., Hypeimxan I'.H. wu gap. HWccrnemoBanwe mNHIIEBOH LEHHOCTH
MHOT'OKOMITOHEHTHO# J0OaBKH U3 371aKOBBIX KyJIbTyp // BectHruk Kpac['AY. 2022. Ne 4 (181). C. 155-163.

16 Sofi S.A., Ahmed N., Farooq A. et al. Nutritional and bioactive characteristics of buckwheat, and its potential for
developing gluten-free products: An updated overview // Food Science & Nutrition. 2023. V. 11. P. 2256-2276.
doi: 10.1002/fsn3.3166

17 Sonawane S., Shams R., Dash K.K. et al. Nutritional profile, bioactive properties and potential health benefits of
buckwheat: A review // eFood. 2024. V. 5. Ne 4. P. e171. doi: 10.1002/efd2.171

18 Zhou F., Abdelshafy A.M., El-Shiekh R.A. et al. An updated and comprehensive review on the potential food
applications and health benefits of buckwheat fermented with probiotic strains // Critical Reviews in Food Science and Nutrition.
2025. P. 1-23. doi: 10.1080/10408398.2025.2588665

19 Adhikari S., Schop M., de Boer I.J., Huppertz T. Protein quality in perspective: a review of protein quality metrics and
their applications // Nutrients. 2022. V. 14. Ne 5. P. 947. doi: 10.3390/nu14050947

20 Leroy F., Smith N.W., Adesogan A.T. et al. The role of meat in the human diet: evolutionary aspects and nutritional
value // Animal Frontiers. 2023. V. 13. Ne 2. P. 11-18. doi: 10.1093/af/vfac093

References

1 Aljja D., Oledzki R., Nikolovska Nedelkoska D. et al. The addition of pumpkin flour impacts the functional and
bioactive properties of soft wheat composite flour blends. Foods. 2025. vol. 14. no. 2. article 243. doi: 10.3390/foods14020243.

2 Shterman S.V., Golubkina N.A. Modern Trends in the Creation of Functional Food Products. Food Industry. 2021.
no. 8. pp. 18-22. (in Russian).

3 Jaworska D., Sadowka A. Strategies to improve the functional value of meat and meat products. Foods. 2024. vol. 13.
no. 15. article 2433. doi: 10.3390/foods13152433.

4 PriyaN.J., Chowdhury S., Chowdhury A., Yeasmin N. Effect of natural sweeteners on the physicochemical, nutritional,
sensory, and microbiological properties of carrot-coconut gel pudding. International Journal of Agricultural Research, Innovation
and Technology. 2025. vol. 15. no. 2. pp. 30-38. doi: 10.3329/ijarit.v15i2.80095.

5 Toporygina A.V., Lipatova L.P. Prospects for the Use of Plant Proteins in the Meat Industry. Food Industry. 2020.
no. 5. pp. 12-15. (in Russian).

6 Grasso S., Brunton N.P., Lyng J.G. et al. Healthy processed meat products — Regulatory, reformulation and consumer
challenges. Trends in Food Science & Technology. 2021. vol. 112. pp. 332-346. doi: 10.1016/j.tifs.2021.03.051.

7 Buchilina A.S., Gunkova P.1., Ishevsky A.L. et al. Functional and Prebiotic Properties of Buckwheat Seeds. Bulletin of
the International Academy of Refrigeration. 2021. no. 4. pp. 45-52. (in Russian).

8 Neverova O.A., Kuznetsova T.Yu. Influence of Plant Additives on the Rheological Properties of Meat Systems. Bulletin
of VSUET. 2020. vol. 82. no. 1. pp. 110-116. (in Russian).

9 Ibrahim R.A., Maghraby O.M.A.L., Elmossalami M. et al. Determination of some food additives, chemical
composition, bacteriological quality, and physicochemical examination of some meat products. Egyptian Journal of Chemistry.
2025. vol. 68. no. 1. pp. 269-278. doi: 10.21608/ejchem.2024.281178.9679.

10 Calvez J., Azzout-Marniche D., Tomé D. Protein quality, nutrition and health. Frontiers in Nutrition. 2024. vol. 11.
article 1406618. doi: 10.3389/fnut.2024.1406618.

11 Varivoda S.S., Kharitonov V.D. Application of Sensory Analyzers for Food Quality Control. Food Systems. 2021.
vol. 4. no. 1. pp. 45-50. (in Russian).

12 Drewnowski A. The Nutrient Rich Foods Index helps to identify healthy, affordable foods. American Journal of Clinical
Nutrition. 2010. vol. 91. iss. 4. pp. 1095S—-1101S. doi: 10.3945/ajcn.2010.28450E.

13 Khaykin M.S., Semenova A.A. Biological Value of Proteins of Combined Systems. Problems of Nutrition. 2018.
vol. 87. no. 4. pp. 5-12. (in Russian).

14 Lee S., Jo K., Jeon H. et al. Recent strategies for improving the quality of meat products. Journal of Animal Science
and Technology. 2023. vol. 65. no. 5. article 895. doi: 10.5187/jast.2023.e94.

15 Kambarova A.S., Smolnikova F.Kh., Nurymkhan G.N. et al. Study of the Nutritional Value of a Multicomponent
Additive from Cereals. Bulletin of KrasGAU. 2022. no. 4 (181). pp. 155-163. (in Russian).

16 Sofi S.A., Ahmed N., Farooq A. et al. Nutritional and bioactive characteristics of buckwheat, and its potential for
developing gluten-free products: An updated overview. Food Science & Nutrition. 2023. vol. 11. pp. 2256-2276.
doi: 10.1002/fsn3.3166.

17 Sonawane S., Shams R., Dash K.K. et al. Nutritional profile, bioactive properties and potential health benefits of
buckwheat: A review. eFood. 2024. vol. 5. no. 4. article e171. doi: 10.1002/efd2.171.

18 Zhou F., Abdelshafy A.M., El-Shiekh R.A. et al. An updated and comprehensive review on the potential food
applications and health benefits of buckwheat fermented with probiotic strains. Critical Reviews in Food Science and Nutrition.
2025. pp. 1-23. [Online first]. doi: 10.1080/10408398.2025.2588665.

19 Adhikari S., Schop M., de Boer I.J., Huppertz T. Protein quality in perspective: a review of protein quality metrics and
their applications. Nutrients. 2022. vol. 14. no. 5. article 947. doi: 10.3390/nu14050947.

20 Leroy F., Smith N.W., Adesogan A.T. et al. The role of meat in the human diet: evolutionary aspects and nutritional
value. Animal Frontiers. 2023. vol. 13. no. 2. pp. 11-18. doi: 10.1093/af/vfac093.

231



Hayrapetyan A.A. et al. Proceedings of VSUET, 2026, vol. 88, no. 1, pp. 226-232

Caenenns 00 aBTopax
Aptyp A. AjipanersH K.T.H., CTaplluii @penojaBaTelb,
kadenpa TEXHOJOTMH XpaHEHWs ¥ IepepabOTKU  CEeNIbCKO-
XO3SMCTBEHHOM NpOAyKLUM, BOpOHEKCKMI rocynapCTBEHHbIH
arpapHbIii yHuBepcuTeT MMeHu uMneparopa [lerpa I, yn. Muaypuna, 1,
r. Boponex, 394087, Poccus, hayrapetyan.arthurl @mail.ru
https://orcid.org/MecTo njisi BBOJIa TEKCTA.
Cgetunana 0. YypukoBa K.c.-X.H., JOIECHT, Kadenpa TeXHOJIOTUH
XpaHeHUsT U TIepepadOTKH  CENbCKOXO3SHCTBEHHOW —MPOIYKLHH,
Boponexckuil rocyJapCTBeHHbI arpapHbIi YHUBEPCUTET HUMEHU
nvneparopa Ilerpa I, yn. Muuypuna, 1, r. Boponex, 394087,
Poccus, sveta-ch-vz@ya.ru
https://orcid.org/0000-0001-9210-9852
Baagumup U. ManxkecoB 1.c-X.H., podeccop, 3aBeayromuit
kagdenpol, Kadenpa TEXHOJOTHMHM XpaHEHUS M IIepepaboTKH
CENbCKOXO3SMCTBEHHON NpoayKiuH, BopoHexckuil rocynapcr-
BEHHbIII arpapHblii yHUBEpCUTET HMMeHM ummeparopa llerpa [,
yi1. MudypuHa, 1, r. Boponesk, 394087, Poccust, mavik62 62@mail.ru
https://orcid.org/0000-0002-0468-8821
Tarpsina C. KoBajgeBa K.T.H.,, CTapuMii IpernoaaBaTelb,
Kageapa TEXHOIOTHH OPOAMIIBHBIX IIPOM3BOJCTB U BHHOJCIHS,
Boponexckuil rocynapCTBEHHbI YHMBEPCUTET HHKEHEPHBIX
TEeXHOJIOTrui, p-T PeBomonuu, 19, r. Boponex, 394036, Poccus,
tatianakovaleva2501@ya.ru
https://orcid.org/0000-0002-3531-3811

Bkiag aBTopos

Bce aBTOPHI B paBHOﬁ CTCIICHU IIpUHUMAJIM Yy4aCTUC B HallMCaHUU
PYKOIIMCHU U HECYT OTBETCTBCHHOCTD 3a IJ1aruat

Kondaukr nuarepecon
ABTOpBI 3a5IBISIIOT 00 OTCYTCTBUH KOH(IINKTA HHTEPECOB.

post@uestnik-vsuet.ru

Information about authors
Arthur A. Hayrapetyan Cand. Sci. (Eng.), senior lecturer,
technology of storage and processing of agricultural products
department, Voronezh State Agrarian University named after
Emperor Peter the Great, Michurina St., 1, Voronezh, 394087,
Russia, hayrapetyan.arthurl @mail.ru
https://orcid.org/MecTo s BBOJIa TEKCTA.

Svetlana Y. Churikova Cand. Sci. (Agric.), docent, technology
of storage and processing of agricultural products department,
Voronezh State Agrarian University named after Emperor Peter the
Great, Michurina St., 1, Voronezh, 394087, Russia, sveta-ch-vz@ya.ru
https://orcid.org/0000-0001-9210-9852

Vladimir I. Manzhesov Dr. Sci. (Agric.), professor, head of
department, technology of storage and processing of agricultural
products departmen, Voronezh State Agrarian University named after
Emperor Peter the Great, Michurina St., 1, Voronezh, 394087, Russia,
mavik62 62@mail.ru

https://orcid.org/0000-0002-0468-8821

Tatiana S. Kovaleva Cand. Sci. (Engin.), senior lecturer,
fermentation technology and winemaking department, Voronezh
State University of Engineering Technologies, Revolution Av., 19
Voronezh, 394036, Russia, tatianakovaleva2501@ya.ru
https://orcid.org/0000-0002-3531-3811

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.

Hocrynuia 18/12/2025

Hocue pexaxkuuu 14/01/2026

HpunsTa B neyarsh 09/02/2026

Received 18/12/2025

Accepted in revised 14/01/2026

Accepted 09/02/2026

232



