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AHAINN3 BIUAHUA J'IbUHFIHOVI MYKU HA CTPYKTYPHO-
MEXAHUWYECKUWE CBOUCTBA MACHbLIX NMPOAYKTOB

C.I1. MepeHkoea, B.B. Cemu3dpanosa, A.B. lNalimynuHa
HOxHo-Ypanbsckuli cocydapcmeeHHbil yHUsepcumem, 2. HensbuHck, Poccus

Bo Bcem Mupe pacTeT aKkTyaJbHOCTh HCCIIENOBAaHMH, CBSI3aHHBIX C MPOOJEMOH KOPPEKLHHU
JUIUAHONW (pakIUM TOTOBBIX MSICHBIX W3JENIMi. benkoBo-)KMpoBbIE 3MylibcMH — HauboJjee
3G QeKTUBHBII Ccrocod MOAM(UKANMHM PpELenTyp C ILeJIbl0 YJIydlleHHs OHOJOrn4ecKon
3¢ PEKTUBHOCTH JIMIUIHOTO PO MSCHBIX NPOAYKTOB. Bs3KHe SMyJbCcHM XapaKTEepHU3yHOTCS
OTIPEICTICHHBIMA ~ CTPYKTYPHO-MEXaHHYECKUMH  CBOWCTBAMH, 4YTO TI03BOJSIET PEryJIMpOBATH
peoJIoTHYeCKHe CBOWCTBA MSCHBIX CHCTEM NpH AOOABICHWM TakKMX SMYyJbCHH. JIbHSHOE cems
cuuraercs (YHKIMOHAIBHBIM KOMIIOHEHTOM IpH HPOU3BOACTBE HHHOBAIIMOHHBIX IPOLYKTOB
MUTaHKS, YHUKAJIBHOCTh KOTOPOTO 3aKJIIOYaeTCsl B BBICOKOM COJEPXKAaHUM (PU3MOIOrMYEcKH
AKTHBHBIX KOMIIOHEHTOB. TEeXHOJIOTHYECKHE CBOICTBA JIbHSHOTO Oelika CPAaBHUMBI C aHAJIOTMYHBIMU

CBOMCTBaAMH HUPOKO MIPUMEHAEMOI'O COCBOI'O Oenka. FI/IIlpOKOHHOI/IZlbl CEMSH JIbHA,
MpCACTAaBJICHHBIC TOJIMCAXAPUAHBIM KOMILUICKCOM JIbHSHOM CJIM3M, OKa3bIBAKOT 3HAYUTCIBHOC
BJIMSAHHUC Ha (bOpMPIpOBaHI/Ie PEOJIOTNYCCKUX CBOICTB IIUIICBBIX CHCTEM. LIGJ'II)IO

HCCIICIOBATENIBCKOW  pabOThl  SABISTIOCH WCCIEAOBAaHHE CTPYKTYPHO-MEXaHWYECKHX CBOWCTB
KOJIOACHOTO XJIe0a MPpH MPUMEHEHUH B PelenType OeTKOBO-)KUPOBBIX 3MYIBCHI HAa OCHOBE JIbHSIHON
Myku. [Ipy BBe#eHWHM B peUlENTypy SMYIBCHA Ha OCHOBE JIGHSHOW MYKH M3 JKEJITO-CEMEHHBIX
COPTOB JIbHA HaOJIOJANN YBEIMUEHHE YIPYrod nedopManuu MpoayKTa. YPOBEHb IUIACTUYECKOMN
Jedopmanuu npu npuMeHeHHH OEJIKOBO-)KUPOBBIX IMYJILCHI HA OCHOBE JIbHSIHOW MyKH BO3pacTraer
B 1,5-2,5 pa3a, a pu NpUMEHCHUU 3MYJILCHI HAa OCHOBE COEBOTO OEJKa W JIbHIHOW MYKH — B 2,4—
3,2 pasa 1O CpaBHEHHIO C KOHTpoOJeM. B pe3yibTaTe IEryCTallMOHHOTO aHaIHM3a YCTaHOBHIIU
3aBHCAMOCTh KOHCHUCTCHIIMH M COYHOCTH MSCOIPOAYKTOB OT COPTa BHOCHUMOH IbHSHON Myku. B
00pa3iax, coepKailux SMYJIbCHIO HA OCHOBE MYKH COpTa Y palbCKUii, HaOIrogamu 0os1ee IUIOTHYIO
CTPYKTYPY W HAaNMEHBIIIYI0 COYHOCTh MO CPABHEHHUIO C KOHTPOIBHBIMH M OIBITHBIMH OOpa3IaMu.
MsicHble m3eHs, CoaepKale MyKy copTa Parmos, — oTnuganucek 60iee HeXKHONW KOHCUCTCHITHEH,
copta JIM-98 — Gonee cOUHOMN CTPYKTYPOIA, IO CPAaBHEHHIO C KOHTPOJIBHBIMU 00pa3amu.
KialoueBble cyioBa: KonbOacHBI xie0, JbHSHAS MyKa, TEXHOJOTHYECKHE CBOWCTBA,

CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA, COYHOCTh, HEIKHOCTb.

BBenenne

Bo BcemM Mupe pacrteT akTyadbHOCTH HCCIie-
JOBaHM, CBSI3aHHBIX C MpoOIeMOl KOpPEeKLWH
JUMUIHOW (PaKIUU TOTOBBIX MSCHBIX H3JICITHH.
U3BecTHO, YTO KHUP OKa3bIBaCT 3HAUUTEIHHOE
BJIMSIHUE Ha COYHOCTh, HE)KHOCTB, TEKCTYPY KOJI-
OacHbIx m3menuit. OgHAKO JOKAa3aHO, YTO HUPE3-
MepHOEe MOTpeOJICHHE KUBOTHOTO JKHUpPa CBA3aHO
C apTepuaNbHON THUIEPTEH3WEeH M MOBBIIICHHBIM
PUCKOM Da3BHTHS OHKOJIOTUYECKUX, CEpPACYHO-
COCYIUCTHIX 3a0osieBanmii. CiemoBaTeNbHO, pac-
TET MOTPEOUTENBCKUI CIPOC Ha MPOIYKTHI IHUTA-
HUSI CO CHW)KEHHBIM KOJIMYECTBOM HACHIIICHHBIX
KHPOB B MEpepadOTaHHOM MSICE, YTO CTHUMYJIHU-
pYeT pa3BUTHE TEXHOIOTUH MICHBIX IPOAYKTOB C
MOAU(HUITIPOBAHHBIM JIMITHIHEIM cOCTaBOM [1].

BbenkoBo-xupossie amynbeun (BX3) — nHan-
Oonee 3G peKTHBHBINA crtocod MoanpUKALMU pe-
HEeNTyp C MENbI0 YIYYINICHUS OWOJIOTUYECKOH
3G GEKTUBHOCTH JIUMTUIHOTO MPOQHIS MSICHBIX
NPOIYKTOB. Bs3KKe 3MyJIbCHH XapaKTEePU3YIOTCS

ONIPENENCHHBIMH  CTPYKTYPHO-MEXaHHUECKUMHU
CBOMCTBaMH, YTO TO3BOJISIET PErYJIHPOBATh PEo-
JIOTHUECKHE CBOMCTBAa MSACHBIX CHUCTEM IpH JO-
OaBJICHUM TaKUX dMYJIbCHA. B HacTosIee BpemMs
BO BCEM MHUpPE 3MYJIbCUU Macjia B BOJE LIMPOKO
NPUMEHAIOTCA AN MHHUMU3alUU HU3MEHEHUH
CTPYKTYpHBIX M OPIaHOJENTHYECKUX CBOICTB
MSICHBIX TPOXYKTOB NPU MOJU(PHUKALUHN JTUTH]I-
HOTO TIPOQHJISL U 3aMEHe KUBOTHOTO kupa [2, 3].

JIbHAHOE cems cunTaeTcs (PyHKIUOHAIBHBIM
KOMIIOHEHTOM TpH MPOU3BOACTBE MHHOBAIOH-
HBIX MPOXYKTOB MUTAHUS, C BBICOKHMM COAEpKa-
HUEeM (HU3HOJIOTUYECKH aKTUBHBIX KOMIIOHEHTOB,
B YAaCTHOCTH O-JTHHOJIEHOBOH kucioThl (AJIK),

CMOCOOCTBYIOIIEH  OCYIICCTBICHHIO  BAXKHBIX
OMOJIOTHYECKUX (DYHKIMA B OpTaHU3ME YeTIOBEKa
(4, 5].

Baxwneiimeit ocooennocteio AJIK sBiseTcs ee
CTIOCOOHOCTh YaCTUYHO TIPEBPAIATHCS B IPYTHE M-
3 kucnoTel  (3MKO3aIeHTAaCHOBYIO  KHCJIOTY
(OIIK, EPA) wu  [oKO3areKcaeHOBYIO — KHCIIO-
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Ty (AI'K, DHA)) mmyTem HapamBaHus KOJTHIECTBA
aTOMOB yrieposa. MccnenoBaHusmMu J0Ka3aHo, YTO
Ouonornyeckasi poiab -3, -6 >KHUPHBIX KHUCIOT
3aKJII0YACTCS B y4YacTUE B CHHTE3€ T'OPMOHOB —
TIPOCTArJIAHINHOB, KOTOPHIE OCYIIECTBISIOT pPery-
JSIIUEO BOCHAIUTENBHBIX TPOIIECCOB B OpraHH3MeE,
JEATEIbHOCTH CEPIeYHO-COCYICTOM U HEpPBHOU
cucteM. Bpicokoe cojiepykaHue omera-3 KUPHBIX
KUCJIOT B pallFiOHE OKa3bIBACT AHTHUCTPECCOBOE M
aJIaliTOreHHOE JICUCTBUE, CTHUMYJIUPYET YMCTBEH-
HYIO JIEITETTHPHOCTh U paOOTOCTIOCOOHOCTh YeJIoBe-
Ka [6].

OO0ocHOBaHHMEM  HCHOJB30BAaHUS ~ CEMEHHU
JTpHA UL CO3MaHUS (PYHKIIMOHAIBHBIX MPOAYK-
TOB NUTAHUS SIBISIETCS 3HAYMTEIHLHOE COZIEpIKa-
HUE B HEM PACTUTENHHBIX OEIKOB, 00JIaJaroIINX
BBICOKOHW OMOJIOTHUECKON IICHHOCTHIO U yCBOsIC-
MocThio. Cozepikanue Oelka B JIBHSHOM CEMEHU
3HAYUTENFHO BHIIIE, YeM B CEMEHaX 3EPHOBBIX
KynbTyp. JIbHSHBIE O€NKkM XapaKTepu3yITCs
3HAYUTENHFHBIM KOJIMYECTBOM CEPOCOACPIKAIINX
aMUHOKHCIIOT: TpUNTOdaHa, MUCTENHA U METHO-
HUHA, MPOSBISIONINX AHTHOKCHIAHTHYIO aKTHB-
HOCTh; apPOMAaTHYECKUX aMUHOKHUCIIOT — THPO3U-
Ha W (eHWIATaHWHA, OOECTIeYMBAIONINX (YHK-
IO IIUTOBUIHOM JKeJe3bl U CIOCOOCTBYIOIINX
VIIyYIICHUIO JESITETHbHOCTH HEPBHOM CHUCTEMBI.
OyHKIIMOHAFHBIE CBOWCTBA JIBHSAHOTO O€TKa,
Takue, KaK CBSI3bIBAHUE BOJIBI, aOCOpOIHs Macia,
SMYJIBIHPYIOLIAs CIIOCOOHOCTh CPABHUMBI C aHa-
JIOTUYHBIMH CBOMCTBaMH IIUPOKO MPUMEHIEMOTO
coeBoro oemnka [7, 8].

[MuieBsie BOMOKHA CeMSH JIbHA COCTOSIT U3
IBYX (pakmuid: pacTBOPUMOHN (CIH3H, TaJaKTO-
MaHHAaHBI, TEMUIIEIUTIONIO36]) — CIIOCOOCTBYIOIICH
VIIy4lIeHHIO (DEpPMEHTAlUN B TOJICTOH KHILKE,
YBEIMYEHUIO KOPOTKOILIETIOYEYHBIX XHUPHBIX KH-
CJIOT, CHIDKEHHIO COJEpPXKaHWS XOJIeCTepWHa; U
HEpacTBOpUMOHN  (IIETUTI0JI032),  YCHIIMBAIOLIEH
MIEPUCTATBTAKY W CIIOCOOCTBYIOLIEH OYHCTKE
eIy TOYHO-KHIIEYHOTo TpakTa. Kierdatka 00-
JanaeT NpeOduOoTHYECKOH aKTHBHOCTHIO, YITydllia-
eT MHKpOQIIOpY KHIIIEYHHKA, CrocoOHa copOu-
pOBaTh W BHIBOIAWTH M3 OpraHM3Ma TOKCHYECKHE
BemecTna [9].

CaMmblif OOraTblii PacTUTENBHBIH HCTOYHHK
SDG-n1uraaHoB — 3TO MHINEBBIC BOJIOKHA, COCpe-
JOTOYCHHBIE B 00OJIOUKE CEMEHHU JIbHA, AaHHBIC
CTPYKTYpBI  TIPOSBISIIOT ~ 3CTPOTCHOIOIO0HYTO
aKTUBHOCTb B OpraHWU3ME dYellOBeKa, O0JamaroT
MPOTUBOPAKOBBIM, aHTHAJUIEPTUYCCKUM M aHTH-
OKCHJIaHTHBIM JieicTBUeM [9].

CemMeHa 5pbHA XapaKTEPU3YIOTCS HIHPOKUM
HabOpOM BUTaMHWHOB M MHHeEpajoB. B Hux oco-
O0enHo MHoOrO Kanws, ¢ochopa u marHus. B xa-
YeCcTBE NPUPOIHOTO AHTHOKCHIAHTa MPHCYTCT-
ByeT raMmma-TokodepoJ.

l'unpokonnonas! ceMsH JIbHA, NPEICTaBIEH-
HBIC TIOJHMCAXaPUIHBIM KOMILJIEKCOM JIBHSHOM
CIIM3W, OKAa3bIBAIOT 3HAYMTENHHOE BIHSHWE Ha
(hopMHpOBaHNE PEOJOTHMYECKUX CBOWCTB MHILE-
BBIX CHCTEM. YCTAaHOBJIEHO, YTO ITOJINCAXaPHIbI
JTHHSHBIX CIU3EH cojaepkar nBe (pakmum: HEi-
TpaJIbHY10, — OCHOBY KOTOPOH COCTaBIISIET KCHUIIO-
3a M KHCIyIo (ppakumio, — B KOTOpoil mpeobnana-
eT TaJakTypoHOBas KucioTa. DyHKIMOHANBHbIE
CBOMCTBA pa3HBIX TPYIII IMOJHUCAXAPUAOB JbHS-
HOTO CEMEHHU OIPENENSIIOTCS COOTHOIIEHUEM
HelTpanpHO# u kucnon ¢pakmuu [10, 11, 12].

Heabio uccjeq0BaTeIbCKO PadoThl sB-
JSUICd  aHauu3 CTPYKTYpPHO-MEXaHUYECKUX
CBOMCTB M3/IeHi KOMOACHBIX Kareropuu B, mpu
MPUMEHEHNH B peHenType OeTKOBO-KHPOBBIX
SMYJIbCUI Ha OCHOBE JIbHAHON MYKHU.

MartepuaJibl 1 METOABI

Marepuanom i HWCCICIOBaHHS SBISLTACH
CEeMeHa JIbHA, BBIPALEHHbIE B YCIOBUAX Y palib-
ckoro HUMCX: >xenTo-ceMeHHBIE copTa IHIle-
BOoro HazHaueHus — JIM-98 u Panmon; kopuune-
BO-CEMEHHOW COPT TEeXHHYECKOro Ha3HAueHHs —
Vpanbckuii. JlanHble COpPTa XapaKTEpPU3YIOTCA
BBICOKAM cojiepkaHueM xupa (4445 %), benka
(2528 %), TOMWHEHACHIIICHHBIX JXUPHBIX KH-
cnot (75-82 %).

W3 cemsH 5bHA pPasTUYHBIX COPTOB IyTEM
TEXHOJIOTUYECKON MepepaboTKH (OUMCTKA CEeMSH
OT TMpuMeced; TPOMBIBKA MpHU TeMIepaType
20 °C; cymka mpu temmeparype 70-80 °C; us-
MeNbUEHHE CEeMSH; IMPOCEWBAHWE YEepe3 CHTa)
ObuIa MOTyYeHA MyKa JIbHSIHAs HeoOe3KUpEeHHas,
B KOTOPOW COJEepXaHWe XHpa COCTaBHIIO [0
44 %:; 6enxa — o 25 %.

Bbutn M3roTOBIIEHBI KOHTPOJIBHBIA M OMBIT-
HBIE 00pa3Ibl MACHBIX MPOTYKTOB Ha OCHOBE pe-
HENnTyphl KoyidacHOTO Xjeba «JIFoOUTembCKui.
B penentype npoBoaunu 3ameny 15 % xupoBo-
TO M MSCHOTO CBIpbSI Ha OEIKOBO-KHPOBYIO
smynbcnio (BXKD) Ha ocHOBEe NHHSIHOW MYKH H
coeBoro Oenka. B cBs3m c 00OCHOBaHHBI-
MU TEXHOJOTHYECKUMH CBOWCTBAMHU JIBHSHOTO
Oenka OBUIM H3TOTOBJIEHBI OEIKOBO-KHPOBBIE
OMYJIBCUH W3 HEOOE3KUPEHHOH JHHSIHONW MYKH,
HE COJepiKalllie COEeBBbIE KOMIIOHEHTBHI M JKHPO-
Byl0 (azy. MoauduiupoBaHHbIE PEICNTYPHI
KoJI0ACHOTO XJieba ImpecTaBlIeHbI B Ta0. 1.

BectHuk IOYplY. Cepusa «MuweBbie U 6UOTEXHONOMMNY.
2018.T. 6, Ne 4. C. 42-51
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NMuweBsble MHrpeaueHTbl, Cbipbeé U MaTepuanbl

Tabnuua 1
MoaunduumnpoBaHHble peuenTypbl 06pa3LoB konéacHoro xne6a
Ne 2 Ne3 No 4 Nes | 6

Ne 1 (nen (ren
Hazpanue coipbst | KonTpons Vpansckuii) (;1en (;1en (71en (ylen TIM-

p Pammon) | JIM-98) | Vpanwsckuii) | Parmon) 08)

OCHOBHOE CHIpbe, KT
Tosszuia Bic- 0,21 0,21 0,21 0,21 021 | 021
IIer0 copTa
CBHAHKA 0Ty 0,3 0,26 0,26 0,26 0,26 0,26 | 026
JKUpHas
II;EI;“K xpebTo- 0,09 0,04 0,04 0,04 0,04 0,04 | 0,04
Owmynbcus (Macca Ha oauH obpaserr 0,09 kr),kr

CoeBblii 0es10K - - — — 0,011 0,011 0,011
JIpHsHAS MyKa — 0,034 0,034 0,034 0,023 0,023 0,023
Boga — 0,056 0,056 0,056 0,056 0,056 0,056
[Mpumeuanue: B oOpasiax 1—6 — 3aMeHa KHUPOBOTO U MSICHOTO CBIPbsl Ha 15% amynbcun

UccnenoBanns CTPyKTypHO-MEXaHUIECKIX
nokaszaTesieil KOHTPOJIBFHOTO M OMBITHBIX 00Opas-
OB TIPOBOAWIM Ha cTpyKTypoMmeTpe «CT-2»,
myTeM cXatus ero wuHiaeHTopoM «lmmuHmp
36», onpenensas oOIIyI0, TUTACTHYECKYIO U YII-
pyryto nedopmanuio. Peonmormyeckue cBoiicTBa
(HEX)KHOCTh W COYHOCTH) MSACOTPOAYKTOB OILICHH-
BaJIN JICTYCTAIIIOHHBEIM METOJIOM 10 9-0ayutbHON
IIKaJIe.

Pe3ynbTaThl nccaenoBaHuii M MX 00CykK-
JIeHHe

@apir MSCHBIX H3IEIUN NPEIACTaBISET CO-
00l CIOXHYIO CHCTEMY, COCTOSILYIO M3 THApa-
TUPOBAaHHBIX MBIIICYHBIX OEIKOB, (ParMeHTOB
MHOGUOPHILI, Kallelb XKUpa, BoAbI, coy, Gocda-
TOB U APYI'HX KOMIOHEHTOB. CTpyKTypHBIE Oel-
KM MBIIIEYHONW TKAaHU CBSI3BIBAIOT BOIY U XKHP,
o0pa3ys B pacTBOpE Pa3BETBIEHHYIO CTPYKTYDY.
T'oToBble KOMOACHBIE M3OEIHSA OTHOCAT K KOH-
JEHCAIIMOHHBIM  CTPYKTYpaM,  CTPYKTYpHO-
MEXaHHYECKHE CBONCTBAa KOTOPBIX 3aBHUCAT OT
coJiep>)KaHUsl BOJBI, Pa3MEPOB YacTHIl, HX (U3U-
KO-XMMUYeCKuX cBoiicTB. OOpazoBaHue TBEpIOH
MOHOJIUTHOW CTPYKTYPBI BapeHBIX Kosbac 00y-
CIIOBJICHO BO3HHUKHOBEHHEM W Pa3BUTHEM IMIPO-
CTPaHCTBEHHOTO KapKaca B pe3yJbTaTe TeIIOBO
JIEHATypalliy W KOaryJsnuu OeIKOB, pacTBOPEH-
HBIX B HEIIPEPBIBHOH ¢a3ze dapima.

Hedopmarnus MSICHOTO MPOAYKTa — 3TO CIIO-
COOHOCTb M3MEHSTH pa3Mepsl, GOPMY U CTPYKTY-
Py TOA BIHSHUEM BHEIIHUX BO3JACWCTBUH, BBHI3BI-
BarOIIuX CMCIHICHHUEC OTIACJIBHBIX YaCTHUIl IIO0 OT-
HOULICHUIO ApYT K npyry. dedopmanmonnsie xa-

PaKTEpPHUCTUKU KOJIOACHOTO XJieba MpecTaBIeHbI
B Tabm. 2 u 3, Ha puc. 1.

OcymiecTBisiIM aHAM3 MEXaHWYEeCKHX Ha-
MIPSDKEHUH, BOHHUKAIOMIMX Ha IMITHHAPUIECKOM
WHACHTOpE, MPH €r0 BHEAPEHUH B MPOAYKT MpPH
CIIEYIONIEM peXUMe HarpyXeHHs: yCUine Kaca-
nus (Fy = 7 1); ckopocts pepopmanuu (V, = 0,5
MM/C); BHEJIpeHHE WHJCHTOpa B MPO0Y MPOIyKTa
MPOBOJWIN 10 yCUIUs Fy,, =500 r.

BBenenne AOMONHUTENBHBIX WHIPEIUEHTOB
MIpH TIPUTOTOBJICHUU (hapiia 3HAYUTENBHO IIO-
BIIUSUIO HAa PEOJIOTHYECKHE XaPAKTEPUCTHKU M3-
Jnenuii. Ha ocHOBaHMYM NONYYEHHBIX JaHHBIX yC-
TaHOBJICHA 3aBHCUMOCTb MEXIY CTPYKTYpHO-
MEXaHWYECKUMH CBOWCTBAMHU HCCIIEIYyEeMBIX 00-
pa3uoB ¥ BUJIOM BHOCUMOM JIbHSIHON MYKH.

[Ipu noGaBnenuu BXD Ha ocHOBe MBHIHOMN
MyK{ HaOJromany yBelwmdeHHe ympyroil medop-
Malui MSCHBIX HW3JEeNNH, COAEp KalliuX KeITo-
ceMeHHbIe copta abHa (JIM-98 nmo 2,645 mm; Pa-
uuol — 110 2,204 mm). [Ipudem, npu npruMeHEHUH
KOMOWHHPOBAHHBIX OCIIKOBO-KHUPOBBIX OMYJIh-
cuii, ynpyras nedopmaiiis oOpasioB oKasajiach
Hmke Ha 8-21 %, oTHOCUTENHLHO 00OpPas3IoB, CO-
JepKaIIUX SMYITECUU Ha OCHOBE TOJBKO JIbHSHON
MyKH. BBeneHue KOpPHYHEBO-CEMEHHOIO COpTa
JTbHA YpalbCKUi HE OKa3ajo BIWSHHA Ha 3Have-
HUs yrpyrod pedopmanuu KombacHOTO Xieba
(puc. 2).

Brenenne B pernentypy KoibacHOTo Xiieba
AMYJIBCHI Ha OCHOBE JIBHSHON MYKH CIOCOOCT-
ByeT (OPMHPOBAHHIO IDIACTUYHOH CTPYKTYPHI
uznenuii. Tak, ypoBeHb I1acTHUECKON edopma-
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Tabnuua 2
nerOpMaU,MOHHble XapakTepUucTtukun KonbacHoro Xﬂesa, coaepxaliero amMynbcuro
Ha OCHOBe NIbHAHON MYKHN
3HaYeHue MOKa3aTels
HanmMeroBanue o6pasia OO0mas ne- IImactrueckas VYmpyras ge- Ah (MozyTh
dhopmanms, nedopManms, dopmanus, Hypp, IpyrocTy)
Hy61, MM H,,, MM MM yopy
Oo6pazen Ne 1 (myka
i’ 2,387 £ 0,083 0,928 + 0,023 1,459 + 0,085 0,389
copTa Ypanbckuii)
Obpasen Ne 2 (myxa 3.403+0,138 | 1,268 + 0,035 2,204+ 0,121 0,373
copta Panmon)
Obpasen No 3 (myka 3,815+0,148 | 1,540+0,038 | 2,645+0,164 0,404
copra JIM)
KonTpounbHsIil 00pasery 2,044 + 0,047 0,620 + 0,067 1,424+ 0,114 0,303
Tabnuua 3
ﬂecbopMauMOHHble XapakTepUucTtuku Konb6acHoro Xne6a, coaepxalero amMynbcuro
Ha OCHOBEe NbHAHON MYKU U coeBOro benka
3HaueHne MoKa3aTels
Haumenoanue oOpasia Obmas ne- ITnacTideckas ne- yrpyras zie- Ah (Momynb
popmarus, ¢dopmanus, H;,, Mm (opmary, TIPYTOCTH)
Hoguw, MM PMAaLtHA, o, Hynp, MM YHpY
Obpasen Ne 4 (Ypars- 2,489 + 0,134 1,489 £ 0,133 1,532 + 0,036 0,598
CKUH + 0eJI0K)
o +
gei%a;)e” Ne 5 (Paumon 4,096 £ 0,138 1,825 + 0,055 2,028 + 0,068 0,446
J?f}gam Ne6 (IM+0e- | 3 5004 0,126 2,010 £ 0,120 2,070 £ 0,107 0,532
KonTposbHbIii 00pasert 2,044 + 0,047 0,620 + 0,067 1,424+ 0,114 0,303

uuu npu npuMeHeHud BXK3O Ha ocHOBe NbHSIHOU
MyKH Bo3pacTaeT B 1,5-2,5 paza, a npu npume-
Heann BXKD Ha ocHOBe coeBoro Oenka W JIbHS-
HOH MyKku — B 2,4-3,2 pa3a 10 CpaBHEHUIO C KOH-
TposeM (puc. 3).

Kax u3BectHO, B (hOpMUPOBaHUM PEOSIOTH-
YEeCKHUX CBOMCTB SMYJIbCUH Ha OCHOBE HEOOE3KH-
PEHHOH IHHSHOW MYKH YYacTBYIOT OCIIKOBBIA W
MOJTUCaxapuIHBIH KOMIUIEKC CeMsH. Y CTaHOBIIe-
HO, YTO OEJIKOBBIC KOMIUIEKCHI CEMSH JIbHA pa3-
JMYHBIX COPTOB MPAKTUYECKU HE OTIMYAIOTCSA T10
COCTaBy W COOTHOIIEHHUIO TI00ymuHOB. Habto-
JaeMoe paznuuue neQopMaoOHHBIX XapaKTepu-
CTHK MSICHBIX CHCTEM OOYCJIOBJICHO Pa3lu4HEM B
COCTaBe M CBOMICTBaxX IOJUCAXAPUIHOIO KOM-
TUIeKCa CeMSH pa3ngHoro renorumna. Mccnemo-
BaHUSAMH JOKa3aHbl pa3Inydus B COAEP KaHUU BO-
JOPacTBOPHMBIX TIEHTO3aHOB, IIEHTO3 U I'€KCO3 B
KEJITO-CEMEHHBIX U KOPHYHEBO-CEMEHHBIX COp-
Tax JbHa MacauyHoro. Ciu3H, 3KCTparupoBaH-
HBIE M3 JKEITHIX CEMsIH, UIMEIOT 0oJiee BbIpa)keH-

HBIE PEOJIOTHYECKHE CBOHCTBA, YeM CIIU3U M3 KO-
PUYHEBBIX CEMSH, YTO OOYCIIOBIEHO HH3KHM CO-
JICp’KaHUEeM B HUX KHUCIOTHOH (pakuuu u Oonee
BBICOKAM KOJIMYECTBOM HEUTpPaJbHBIX IMOJHCaXa-
punos [13].

Brenenne B penentypy pacTHTENBHBIX [O-
0aBOK W3MEHSCT OPraHOJICTITUYCCKUE CBOHCTBA
MSICHBIX M37enuil. B pe3ynbTare nerycrannoHHO-
ro aHajgu3a KOHCHCTCHIIMA U COYHOCTH YCTaHO-
BUJIM 3aBUCHUMOCTH PEOJIOTUYECKUX XapaKTEPH-
CTHK MSCOITPOIYKTOB OT COPTa BHOCUMOW ITbHS-
HOH Myku. B o0pasmax, comepikamux dMyIbCHIO
Ha OCHOBE MYKH COPTa YPalbCKHii, HaOIOmATH
0oJjiee TUIOTHYIO CTPYKTYPY M HAaMMEHBIIYI0 COY-
HOCTH 110 CPAaBHEHHIO C KOHTPOJIBHBIMA U APYTH-
MU ONBITHBIMH OOpa3iaMu. MSCHBIE H3IETHs,
coaepxkalue MyKy copra Parumon, oTaudamuck
0ojiee HEXKHOW KOHCUCTeHNueH; copra JIM-98 —
Ooyiee COYHOW CTPYKTYpOH, IO CpPaBHEHHIO C
KOHTPOJIBHBIMHU 00pa3iamu (puc. 4).
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Puc. 1. U3ameHeHne aecopmMaLMOHHbIX XapakTepMCTUK konbacHoro xneba,
coAgepixalgero pasHbie BUAbl NbHSAAHOMN MYKHU: a — IMYJibCUA Ha OCHOBe NbHSAAHOM MYKWU;
6 — aMynbCcUA Ha OCHOBE NIbHAHOW MYKU U COeBOro 6ernka

Bulletin of the South Ural State University.
46 Ser. Food and Biotechnology. 2018, vol. 6, no. 4, pp. 42-51



MepeHkoea C.I1., Cemu3zdpanoea B.B., AHanus3 enusiHusi JibHIHOU MYKU Ha CIpyKmMypHO-
MalimynuHa A.B. MexaHu4Yeckue ceolicmea MsICHbIX MPodyKkmoe

W nen IM-98
MY NECUA C NBEHAHON MYKOK U CORBLIM

benkom
W nen Paumon

W neH

IMYNbCKMA CABHAHOMN MYKOW .
Ypanbckum

B KOHTPONLHLIA
0 0,5 1 15 2 2,5 ©Obpaseu

Puc. 2. UsmeHeHue ynpyron gecdopmaumm KonbacHoro xneba, cogepxaiiero pasHbie Buabl BXK3
Ha OCHOBE NIbHAHOW MYKU

IMYNbCKUA C NBHAHOW MYKOW U COEBbIM
benkom

M nen IM-98
W neH Pauvon
M neH YpanbeKkuit

IMYNbCUA CABHAHOMN MYKOI

B KOHTPONBHbIKA
obpasey

0 0.5 1 1,5

]

2,5

Puc. 3. UameHeHue nnacTnyeckomn aedopmaumum kondéacHoro xneba, cogepxawero pasHboie Buabl BXK3
Ha OCHOBE NIbHAHOW MYKMN

9
8,5 B KOHTpO/bHbIV 0Bpasel,

8
7,5 H Obpazey Ne 1 (neH

7 Ypanbckuid)

6,5 m Obpaszey Ne 2 (neH

Pauuon)
KOHCUCTEHLMA
(HEXKHOCTb) COYHOCTD B Obpaseu Ne 3 (neH /IM-38)

Puc. 4. OpraHonenTu4yeckasi oLeHKa KOHCMCTeHLMMN o6pa3uoB KonbacHoro xneba
Ha OCHOBE 3MYJIbCUU C NbHSAHON MYKOW

B KOHTPOALHLIA 0bpazey,

W Obpazeuy Ne 4 (nen
Ypanbckmii u Benok)

W O6pazew, No 5 (neH Paupon
v Benok)

M Obpa3zeu Ne 6 (nen JIM-98 u
Benok)

KOHCUCTEHLKWA
(Hex HOCTL) COYHOCTb

Puc. 5. OpraHonenTtuyeckas oLeHKa KOHCUCTEHL MM 06pa3LoB konbacHoro xneba
Ha OCHOBE 3MYJIbCUU C NIbHAHOW MYKOW U COEBbIM 6enkom
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[pu nodasnennu BXKD Ha OCHOBE JNBHAHOM
MYKH M COEBOTO OelKa OTMEYEHO 3HAYUTEIHHOE
M3MEHEHHE CEHCOPHBIX IMoKa3aTelnel, XapakTepu-
3YIOIIMX PEOJOrHYecKre CBOUCTBa KOJIOACHOTO
xyieba. YCTaHOBJIEHO CHMKEHHE OLEHOK IO IO-
Ka3aTeao «HEXKHOCTb» 10 7,3—7,6 0amioB U I0-
BBIIIEHHE OI[EHOK I10 MIOKA3aTeNI0 «COYHOCTBY JI0
8,6-9,0 6ayIoB, MO CPaBHEHUIO C OIBITHBIME 00-
pasnamMu MsCOIMPOAYKTOB, HE COAEPIKAIUMH CO-
€BBIX MPOIYKTOB (puc. 5).

[lomyueHHBIE 3aKOHOMEpPHOCTH CBS3aHBI C
BO3pACTaHUEM BJIATOCBS3BIBAIOIICH CLIOCOOHOCTH
MSICHOW CHCTEMBI MpH JOOaBIEHUU COEBOTO H30-
JSTa, YTO TNPHUBOIUT K YBEIMUYEHHIO COYHOCTH
TOTOBBIX M3JEIHH.

3akiouenne

BenkoBo-xkupoOBbIE dMYJbcHHM — Haubolee
3¢ GEeKTHBHBINA CMOCO0 KOPPEKUUH JUIHAIHOTO
npo(uisl MACHBIX HMPOAYKTOB. IIponykTel mepe-
paboOTKH CeMsH JbHA, BCIEICTBHE BBHICOKOW KOH-
HEHTpauuH (PYHKIMOHAIBHO LIEHHBIX KOMIIOHEH-
TOB M BBIPQ)KEHHBIM TEXHOJIOTMYECKUM CBOMCT-
BaM OeJika U IONHCaxapuaoB, SBISIIOTCS HICaIIb-
HbIM KOMIIOHEHTOM [yl 3aMELICHMs >KUPOBOTO
CBIPbS B KOJIOACHBIX M3IETHIX B COCTaBE TAKUX
SMYJIbCUM.

B pesynbrate uccnenoBaHHUA — BIUSHUS
3MYJBCHIl Ha OCHOBE MYKH M3 pa3HBIX COPTOB
JbHA Ha CTPYKTYPHO-MEXaHUYECKHE XaAPaKTEpH-
CTHKH T'OTOBBIX U3/IeNINH, YCTAaHOBJIEHO, YTO MyKa
U3 JKEJITO-CEMEHHBIX copToB JbHA JIM-98 u Pa-
L1OT 3¢ PeKTUBHO yjydlmiaer  ymnpyro-
IUTACTUYHBIE CBOMCTBA, IMOBBIAS IUIOTHOCTh U
COYHOCTh MSCONPOIYKTOB. MyKa Ha OCHOBE KO-
PHYHEBBIX CEMSH JIbHA COPTa YpaJdbCKUIl HE BBI-
3bIBAET 3HAYHUTENBHBIX W3MEHEHHWIl peosorude-
CKHX TIOKa3aTesel, OAHAKO HHIAYLUpYyeT YyXy.-
IIIEHHE OPTaHOJIENITHYECKUX CBOWCTB, XapaKTepH-
3YIOIMIMX KOHCHUCTEHIMIO KOJOACHBIX H3/ACIHH.
[Ipumenenne OENKOBO-)KUPOBBIX 3MYJIbCHUH Ha
OCHOBE JIbHSHOW MYKH U COEBOTO Oenka yJTydiia-
eT B OOJbBIICH CTENEHM IJIACTUYECKUE CBOWUCTBA
W COYHOCTB, HE OKa3bIBasl BIMSHHUE HA YIPYTOCTb
Y TUTOTHOCTH MSICHBIX TIPOJTyKTOB.
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ANALYSIS OF THE INFLUENCE OF LINSEED MEAL
ON STRUCTURAL-AND-MECHANICAL PROPERTIES
OF MEAT PRODUCTS

S.P. Merenkova, V.V. Semizdralova, A.V. Paymulina
South Ural State University, Chelyabinsk, Russian Federation

All over the world, the relevance of research connected with the problem of correction of li-
pid fraction of finished meat products is increasing. Protein-in-oil emulsions are the most efficient
method to modify recipes in order to improve biological activity of lipid profile of meat products.
Viscous emulsions are characterized by certain structural and mechanical properties, which allows
regulating rheologicalproperties of meat systems when adding such emulsions. Linseed is consid-
ered a functional component when producing innovative food products, the uniqueness of which
lies in high content of physiologically active components. Technological properties of linseed pro-
tein are comparable with analogous properties of frequently used soy protein. Linseed hydrocol-
loids, represented by a polysaccharide complex of linseed slime have a significant impact on for-
mation of rheological properties of food systems. The purpose of the research work was studying
structural and mechanical properties of sausage bread when using protein-in-oil emulsions based
on linseed meal in recipes. When adding emulsion on the basis of linseed meal made of yellow-
seeded sort of linseed to a recipe, an increase of the product’s elastic deformation was observed.
The level of plastic deformation when using protein-in-oil emulsions on the basis of linseed meal
increases 1,5-2,5 times, and when using emulsions on the basis of soy protein and linseed meal —
2,4-3,2 times in comparison with the control sample. In a result of tasting analysis, a dependency
of consistency and succulence of meat products on the sort of added linseed meal was determined.
Samples that contained emulsion on the basis of meal of Uralsky sort possessed denser structure
and the least succulence compared to control and test samples. Meat products containing meal of
Ratsiol sort were characterized by more tender consistency, and meat products containing meal of
LM-98 sort possessed more juicy structure in comparison with control samples.

Keywords: sausage bread, linseed meal, technological properties, structural and mechanical
properties, succulence, tenderness.
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