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,̂ ÜK^oetpyk typbi Mumetmog TKaHH npH nocojie b vcjiobhhx BaKWM—MexaHHqeckoíS

P0U(7I1KMH B.H ., MMHAKOBA T.B.
¡Qg . ^ y ^ O - H C C je f lO  BaTejIbCKHÜ HHCTHTyT MHCHOÜ npOMUfflJieHHOCTH.

¡SHfi’0’’ M -A -. BOPECKOB B.r.
TeXHOJIOrHUeCKH« HHCTHTyT MflCHOft H MOJIOqHOñ npOMHUIJieHHOCTH.

y Clt0

"‘¿ 34 k fílMlíPB ceHrln ? tm 2 2 C^ , íw2 C2 Jla  M n o jly y e Íí1,H npoflyKTOB c  bucokhm h  opraHOJienTHqecKHM H 
haí1 M aca h npuM eHeHHe b m hch o íí npoMbmuieHHocTH H ax o fljrr  $H3 H qecK H e M eTonu

6m í¿  ií B q a CTHOCTH, MexaHMqeCKHe B03 fleñCTBHH.
^ ° « t o B'® ^e t|H Q2 P S 2 f 5 ®HH HCW r^OBaHHH n o  H3yqeHHK) MHKpOCTpyKTypHUX H3MeHeHK« rOBHJKbeñ 
© • W  Pa 60T a ñ f » n w ^ L B P ° q eC C e n0C 0JIa  B yCJIOBHHX MexaHMqecKHx B03 fleftCTBHÍÍ ( 1 - 3 ) .
V  Í0üRl!x B03no«ÍSeT»H nP°A0JDfteHileM UHKJia HGCJieflOBaHHií, nOCBHIIieHHblX HSyqeHH» BJIMHHHfl 
« t o * B  v ? n íCTBHÍi Ha CTPyKTyPy w™e<moJ! TKaHH b npoqecce nocojia, h K acaercS  H3M6— *„Se‘ 0Tm s ycaoBHHx eaKyyM—Maccnpo BaHna. r  ’ e
S¿¡*1 c ? lleCK0 t t ’ n rt3!2« ! PafllíUMOHHble $H3 MKO-XHMHqeCKHe MeTOflbl OqeHKH K aqeC T B a M aca  nOCJie 
K >  H3Ten e HB ° L  TPW°eMKH » He B c e r f la  nosBOJunoT 6 u c t P o « b no jiH o «  « e p e  o q e -L̂ tHhtx f«™~5eKcTBMH Ha cuPbe c yqeT0M TpeóyeM H x c b o Bc t b  n o jiy q a e M o ro  npoflyKTa.

“ eC K O . OÓpaÓOTKH Mflca HBM eTCH x a -

noKt  a ' BaKT0B f laHH0Íi paóoTbi (5hjio onpefleJieHHe bo3mo&h o c th  ko h tpo jih  no m h kpo -  
3aTejIflM  P ™ 0B BaKyyM-MexaHHqecKOíí odpaÓOTKH h Bu6opa  hx  o n T H iia jib ra a  n a -

POfia r ^  eCK0M oopaOOTKH.
‘• S K l 11 B ? S  ,,0Ki,x H noBepxHOCTHHx cjioeB o(5pa6oTaHHHx Muran pa3MepoM I X 
Tp0HHo2OK°B TojímMH^«b90TnpaCTBOpe í°PMajIHHa H saKjnoqajiH B qejmoHflHH. Cpesu c qéjijio- 

Vll«pocKní3,™ñ 7-10 MKM OKPajMBajm reMaTOKCHJiüH—303HH0M h no BaH-TH30H. Hjih
nuqecKHx HccjeflOBaHHñ MaTepnaji nocjie $HKCaqnn b 1% pacTBope rjiioTapajib-

flerwqa h flo$HKcaqneü octmeu nponHTHBajiH anoH- 
apajibflHTOM, nojiyqeHHue epeau KOHTpacTHpo Bajin 
ypaHMJiaqeTaTOM h CBHHqoM no PeüHOJibqcy. 
rHCTOJIOraqeCKHMH H 9JieKTpOHHOMHKpOC KOnHqeCKHMH 
h c cJie,qoBaHHHMH ycTaHOBJieHO, qTO b oCpaaqax oxjia®- 
AeHHoft b TeqeHMe 48 qacoB k o h h h u MHmeqHbie bojíoKHa 
npHMbie kjih cjierKa H3BHTbie, jiexaT c b oGo a h o , xopo- 
mo BbipanteHa npofloJibHaa HcqepqeHHOCTb, nonepeqnaa 
b OTqejibHbix yqacTKax OTcyTCTByeT. flflpa MbimeqHux 
BOJIO KOH OBajIbHOK HJIH OKpyTJIOií ^X)pMH C XOpOIDO Bbl- 
pajKeHHOÜ XpOMaTHHOBOñ CTpyKTypOfó. MHO*H(5pHJIJIbI 
pacnojioiKeHbi npaMOJiHHeíiHO, coKpameHbi. 
MHKpoCTpyKTypHbIMH HCCJieflO BaHHHMH o6pa3qoB MHiueq- 
HOH TKaHH KOHHHH nOCJie 15 MHHyTHOñ BaKyyMrrMexa- 
HHqeCKOñ 0(3pa60TKH npH pa3p®K6HHH 0,25-10° lia 
ycTaHOBJieHH Mop|»JiorHqecKHe H3MeHeHHH, xapaKTe- 
pH3yiomHecH HajinqneM npocTpaHCTB Mencjiy nyqKaMH 
MunieqHbK bojiokoh, noHBJieHHeM HeÓojibniHx MHKpoTpe- 
qHH h HexoTopuM HaCyxaHHeM MbuneqHux bojiokoh c 
ocJiatfjieHHeM hx npoflojibHOH ncqepqeHHOCTH (pHC.I) 
ÜTeneHb Mop^ojiornqecKHx H3MeHeHHíí ÓoJibme Bbipajse- 
Ha b noBepxHOCTHbtx cjiohx HeatejiH rjiytfoKopacnojio- 
aceHHHx. Meaqiy BOJioKHaMH h nyqxaMH MbimeqHbK bojio- 
KOH Ha nOBepXHOCTH KyCKa BbWBJUieTCH MejIK03GpHHC — 
Tan OejiKOBaa Macea, 0(5pa30BaBinaflCH 3a cqeT pa3py- 
IUeHHH MbDDeqHHX BOJIOKOH.
SjieKTpOHHOMHKpOCKOnHqeCKHe HCCJieflOBaHHH nOKa3ajIH, 
qTO b npoqecce BaKyyM-MexaHHqecKoñ o(5pa6oTKH npo- 
HCXOAHT HeKOTopoe pa3pb!XJieHHe h Ha(5yxaHHe m h o*h6- 
PHJIJIHPHUX oejiKOB 3a cqeT pacna^a CBH3eñ Mexny 
aKTHHOBMMH H MH03HH0BHMH npOTO$H6pHJIJiaMH. B OTne- 
JlbHHX yqacTKax BbIHBJIHDTCH JIOKaJIbHhie HapymeHHH 
qejuiocTHOCTH capKOJieMH h ApyrHx MeM(5paHHnx CTpyK— 
Typ, ipparMeHTaqHH OTflejibHux m h o$h 6phjiji no íuiac 
THHKaM H J -  flHCKaM.
noBbimeHHe pa3PH3ceHHH b pa(5oqeK KaMepe qo 0 ,5 -1 0 °  
lia ; 0 ,7 5 -1 0  lia npHBOflHT k ofipasoBaHHio tíojibmHx, 
no cpaBHeHHio c o(5pa3qaMH otípaooTaHHbtx np«
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P h c . 2  Fig. 2.
M m p o c T p y K T y p a  MHinenHofi TKaH H  k o h h h h  
n o c j ie  3 0 —t m  M H H yraoH  B aK yyM -M e xaH H - 
■ qecKoi o d p ad o T K H  npH  p a 3 p m e H H H

0 . 2 5 ' I 0 5 I I a .
Horse muscle microstructure after 30- 
min vacuum-mechanical treatment at
0.25*1CP pa .

0,25‘IÔ IIa b TeqeHHH 15 MHHyT, npoeTpaĤ ygei11 Ay, ny*iKaMH MhimeuHhtx bojiokoh h HeKOTopo*^^«
u6HHn KojiHuecTBa MHKpoTp6HHH, pacnoJiara®IIOnepeK MMneHHHX nnnnwnH. -</•« W.qepe3 30 MHHyTpa3pHX@HKH 0,25-iU no. a V.iyjin.ij.yv. Bi,;oSKOH KOHHHH HatfjnOflaeTCH POCT AeCTpyKTHBĤ gcT̂ j/ 
hshhS, xapaKTepH3yomHxcH yBeJiHueHHeM k°^ctK M6JIK036pHHCTOit SeJIKOBOft MaCCH Ha DOBepXf'tte~eo' 
kob, npeBpameHHeM MHKpoTpen̂ iH b nonepe*" 0pgp Hue HapymeHHH CTpyKTypu MHmeuHbix BOXOKon* H g A«HHe b OTflexbHbix cjiyqaHx k hx iJparMeHT»̂ ae. l y i u ^ n c  d  u j i v n a n A  xv f ia . « t u e ™rnydoKHx cjiohx (p h c.2). OTMeuaeTCH (5yxaHHe mho$h<5phjuihphhx CTpyKTyp. Ha ota^ m  yqacTKax b nonepeuho-ujejie bhahhx HapyoeH”̂ eCi0 ̂  meUHMX BOJIOKOH BbMBJIfleTCH He6 0 HbHI0e KOJ» nC1*̂ MejiK03epHHCT0H <5ejiKOBoft MaccH. Honepe® ^ ueHHOCTb He BHpaseHa. no#®6®XapaKTep omicaHHHx HSMeHeHH» b kohmhs* 0 0 m 
toh BaKyyM-MexaHHuecKoii odpadoTKH 8 nap^# u n u w  ni’TnOTfio u a m u p h u u u u nnii nnvrHX i/V 5.,MHHyT OCTaeTCH HBH3MeHHUM H IIBH flpyrHX ^  F  
B axyyM a - 0,5-I03IIa h 0,75-I0®na. OflHaKO ^ep 
paxeHH OCTb HecKOJibKO ycHJiHBaeTCH no xep ^qeHHH pa3pfl*eHHH b ycTaHOBKe
npn yBexHueHHH 3Kcno3HijHH BaKyyM-MexaH"’ 0l’H^"oOpaooTKH flo 60 MHHyr ycTaHOBJieHH m°PJb 
H3MeH6HHH xapaKTepH3yBmnecH yB eJ iH u eH H ^pe r“ "  3epHHCTOfi deJUKunOH MaCCH 3a cue? AaJIbBpacnafla MHnieuHhix bojiokoh noBepxHOCTHHXeiir&$* Ka. B mydoKHx cjiohx ycHjiHBaeTCH iP ^ ^ b iX  %  K MHmeUHHX BOJIOKOH C nOHBJieHH8M B 0T̂  yjiacTKax mhoxoctBeHHoii flecTpyKiyiH M?°sflccU> 06pa30BaHHeM MeJIK03epHHCT0ii OeUKOBOH » HMymecTBeHHO BHyrpH bojiokoh (pnc 3). ,Pe3yjIbTaTU BJieKTpOHHOMHKpOCKOnHneCKHX
BaHHK BblHBHJIH B JTOaCTKax fleCTpyKIJH» "Jg; 
peJIOCTHOCTH MeM<5paHHHX C TpyK Typ 6eli
pa3pHXJI6HHe H H aOyxaHHe MHO(J)HOpHJIJIflPBl^

Pnc.3 Fig.3 .
MmcpocTpyKTypa MHmeHHoI TKaHH k o h h h h  
nocjie 60-th MHHyTHOH BaKyyM—MexaHH— 
necK ol odpadoTKH npH paspmtceHHH
0.25 IO5 na.Horse muscle microstructure after 60- min vacuum-mechanical treatment at0.25*105 Pa.
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$par»ieHTaiíHD MHoc|>HtípHJi c otípaaoBaHHeM b tíojibmoíí 
CTeneHH KpynHHx hx o(5jiomkob , 3aKJiimeHHNx nofl 
capKOJieMMOH (p H C .4 ) I lp »  3to m  o T M eya e ic a  yMeHbmeHHe 
npocTpaHCTB Mexny oTflejibHHMH nyiiKaMH MumemoK bo-  
jiokoh .
OnHcaHHwe hsmbhshhh b CTpyKType otípa3poB tíoJiee 
BHpaxeHH fljut otípa3poB kohhhh, ofipatíOTaHHHx npH 
tíomee bhcokom paspaseHHH.
^ajibHeflmee yBejiHneHHH npoflOJixHTeabHOCTH BaxyyM- 
-MexaHHqecKoro bo3^60ctbhh flo 90 MHHyT npHBOflHT 
K 3HatIHTejbHHM H3M6H6HHAM B CTpyKType CHpbfl -  
-  MHoatecTBeHHof! toarweHTapHH MumetíHHx bojiokoh ■ 
fleCTpyKIíHH MHO$HtípHJMI C paCna^OM HX npOTo|)H6pHJI- 
JIHpHOÍÍ CytíCTaHpHH, H OtípaaOBaHHD tíojlbffloro KOJIH- 
qecTBa MejiK03epHHCToñ tíejiKOBOtt Maccu, b pane cjiy- 
qaeB Bümeflinea b MexBOJioKOHHue npocTpaHCTBa H3-3a 
HapymeHHH pejiocTHOCTH capKOJieMMH ( pno 5 ,6 ) .
CjiepyeT oTMeTHTb, vio CTeneHb h rjiyóHHa HSMeHeHHñ 
CTpyKTypU KOHHHH npH BCex 3KCn03HqHJDC OtípatíOTKH

CüeflOBaHHl? B3anM0CBH3aHti Mexfly cotíoñ h onpeflejiH- 
d t c h , b KOHe^HOM HTore, CTeneHbio pa3pymeHHH CTpyKTypu kohhhh  nofl fleñCTBHeM BaxyyM—MaccHpoBa— HHH.
Tan npH BaKyyM-MexaHHqecKoK otípatíoTKe b TeneHHH

p;
15 MHHyT, paepHxeHHH 0,25*10 lia He OTMenaeTca 
CKOJib—HHtíyflb 3Ha«HTejibHoro HSMeHeHHH Bcero otípa3- 
pa, H3ueHeHHH pacnojiaranTCa b ochobhom  b ero no- 
BepxHocTHHx cjiohx . ÜTCiofla He3HauHTejbHoe noBHiue- 
HH3 BJiaroyflepxHBanmei} cnocotíHOCTH nojiy$atípHKaTa. 
BjiHHHHe BaKyyMa b flaHHOM cjiytiae BupaxaeTCH otípa- 
30B8HHeM npocTpaHCTB Mexfly nyPKSMH MHUieHHUX BOJIO- 
koh  y Be JiHtiH BaniQHxcH no Mepe yBejiHiieHHa paapaxeHHH. 
Otípa3yiomHecH npOMexyTKH cnocotícTBynT tíojiee tíucTpo- 
My npoHHKHOBeHHio b rjiytíHHy KycKa paccojia. 
yBejiHqeHHe BaKyyM-MexaHHnecKoft otípatíoTKH flo 30 
MHHyT npHBOflHT K yCHJieHHD fleCTpyKTHBHHX H3MeHeHHft 
h HeKOTopoMy HatíyxaHHn MumenHux bojiokoh , CBHfle- 
TejibCTBynqnx o npoHHKHO bchhh paccojia BHyTpb bo-  
JIOKHa.
60 MHHyTHaa otípatíOTKa cupba npHBOflHT k  tíojiee rjiy- 
tíoKHM H3MeHeHHHM b ero CTpyKType, xapaKTepH3yn- 
sfHMCH HatíyxaHHeM MHmenHux bojiokoh , noaBJieHHeM 
MejiK03epHHCToñ tíejiKOBoñ Maccu, pacnojiarasomefiCHnpeHMymecTBeHHO nop capKOJieMMOft, vro yBejinnHBaeT BJiaroynepxHBaomyio cnocotíHOCTb nojiy$atípHKaTa 3a cueT otípaaoBaHHH tíojibmoro KOjnmecTBa CBotíoflHHx CBH3eft oejiKa, cnocotíHHx CBH3UBaTb BJiary. Heotíxo-

tíbuia tíojjee BHpaxena npH pa3p®KeHHax 0, 5*I0J na h 0,75*10 na, h He3Haq«TejibH0 pa3JiĤ ajiacb Mexpy
3THMH peXHMBMH.
$h3h k o—xHMH^iecKMe wccjieflOBaHHH otípa3poB noKa3ajiH, 
hto npH BaicyyM-MexaHHtiecKofl otípatíoTKe b TeneHHH 
15 MHHyT BJiaroyjiepjKHBaDmaH cnocotíHOCTb nojivcba-

npa 90 MHHyTHOfl BaKyyM—MexaHHnecKoñ otípatíoTKeHatíjnoflaeTca MHoxecT BeHHaa necTpyKpHa MHo$ntípHJiji, HapymeHHe MeMtípaHHHx CTpyKTyp h capKOJieMMH c

flHMO OTMeTHTb, tITO npH flaHHOft 3KCn03HUHH KOHHHHjiHfflb b OTflejibHHx MecTax npH pa3paxeHHn 0,25-10  na HatíjnoflaioTCH npocTpaHCTBa Mexfly nynKaMH MHmenHUx BOJIOKOH. npH OOJiee BHCOKHX pa3pHXeHHHX, MHmeqHHe 
bojíoKHa HaoyxmHe, üjiotho  npHJieranT ppyr k apyry, MTO rOBOpHT O tíojiee nOJIHOM npoHHKHOBeHHH H CBH— 3HBaHHH paccojia b CTpyKTypax Maca.

BHXOflOM M ejIK03epH HCT0Í OejIKOBOfl M8CCH H3 MHDieqHO- 
ro  bojío KHa, v io  otíi>acHaeT MeHbrayn BJiaroypepiHBa- 
B a y »  cnocotíH O C T b M aca  3Toro cpona otípatíoTKH.

HatíjiBflatoTCH npocTpaHCTBa Mexfly nynKaMH b o j i o k o h . npH oojiee b h c o k h x  pa3paxeHHax BOJiOKHa HaoyxmHe, o k o t h o  npHJieranT npyiBOJiOKHa Hatíyxnme, üjiotho npHJieranT ppyr k npyry

Pe3yabTaTH npoBefleHHHx HCcaenoBaHKft noKa3HBa»T,i eojABiiaiii uuAaoafiOSiT f
VIO HXHtíOJiee OnTHMaUbHHM peXHMOM BBKyyM—MexaHH—



yecKOft oÖpaÖOTKH kohhhu Ha BumeyKa3aHH0M oÖopyflOBaHHH no bp@u6hh HBJiaeTCH 60
epOK B03fleñCTBH£. ^
B saBHCHMocTH OT pa3pHxeHHfl npH 60 MHHyTHoñ BaKyyM-MexaHHqecKofl eöpaÖOTKH BJiaroyÄfKpfla ' 
Ba§f^?7 n̂oco®HOCTb cooTBeTCTBOBajía -  0,25-I0°Ila -  87,67%; 0,5-I0°lla -  90,5$; 0,76 J-
C yrieTOM 3Hepro3aTpaT Ha flocTHieHHe paapjnceHHH b paóonefi icaMepe h HedojibniHM 
b noKa3aTejiHx CTpyKTypu n BJiaroyflepjKHBaiô eti cnocoOHOCTH naca ripn BaicyyMe 0.5 10 llt , evl,e 
0,75 10 fljiH BaKyyM-MexaHHtiecKoñ oÓpadoTKH BbiCpaHO b KanecTBe onTHMajibHoro pasP”*

B 9,ó I0‘ Ha. 0¡¡$'
lEKHM 06pa30M , HajIHtíHe TeCHOfl BSaHMOCBH3 H UejKfíy CTpyKTypHHMH H (|>H3HK0-XHMHtíeCKHMH OflP8' 
3aT6JIflMH OdpaOOTaHHOñ KOHHHH n03B0JIHBT no H3MeHeHHK) MHKpOCTpyKTypU MHCa odbeKTHBH0 
flejW Tb onTHMajibHbie peamMH e r o  OÖpaÖOTKH.
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