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CHARGES Iff MOLECULAR-DYNAMIC PROPERTIES 0? MEAT COIL STORED UNDER VARIOUS

CONDITIONS
S.A.YEVELTEV, I .R.SKOMOHOVSKATA, V.M.TCHEHNTSHOV 

Leningrad Technological Institute of Refrigerating Industry, USSR

Changes in meat texture when cold treated may be evaluated by the molecular mass of 
segments i.e. sections of reticulum the muscle tissue oonsiBts of.

^  An approach for defining molecular mass of dynamic segments as well as the possibili- 
its application have been considered.
The results of the study on molecular dynamic properties of beef cold stored at 

°us conditions are presented in the paper.

S££_VERgNDEHUNG PER MOLEEULAR-DYHAMISCHBH EIGENSCHAFTEN VON FLEISCH Iff 
ABHÄNGIGKEIT VOM KÜHLREGIME 

S.A.EWELJEW, I.R.SKOMOROWSKAJA, W.M.TSCHERNISCHOW
Leningrader Technologisches Institut fur Kältetechnik , UdSSR

^eranderung der Fleischstruktur bei der Kaltebehandlung kann durch die molekulare 
IftgQ ^ er dynamischen Segmente, bzw. durch Teilstucke des Eiweipgerustes, welche die Grund- 

j, 0 **hskelgewebes darstellen, eingeschatzt werden.
Wupde Bestlmmungomethode der molekularen Masso von dynamischen Segmenten und ihi'e 

^ez^Sdioh des tierischen Mu skelgewebes behandelt.
V°rfcrae sind die Forschungsorgobnisso der molekular-dynamischen Eigenschaften von 
A®oh bei verschiedenen Kuhlregimen dargelegt.
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OHANGEMEHT DES PROPRIETES MOLECULAIRES—DYNAMIQUESDE LA VIANDE EN FONCTION DU

REGIME DU REFROIDISSEMENT 
S.A.EVEIEV, I.H.SKOMOHOVSKAYA, V.M.TCHERNICTIOV

Institut technologique du Froid de Léningrad, URSS

Le changement de la structure do la viande au traitement frigorifique peut 8tre 
établi selon la masse moléculaire des segmenta dynamiques (zones du réseau protéique) 
étant à la base du tissu musculaire.

On a analysé la méthode de 1'évaluation de la masse moléculaire des segments dyna- 
miques et son argumentation conformément au tissu animal.

Le rapport présente les résultats des études sur les propriétés moléculaires-*dyna-* 
miques de la viande de boeuf aux régimes différents du refroidissement.

M3MEHEHHE MOJiEKyJHPHO-MHAMIWECKHX CBOHCTB MHCA B 3ABHCMM0C1V1 OT PEM M A
o x m a u E H H a

C .A .  EBEJEB, H .P .  CKOMOPOBCKAfl, B .U .  'ffiPHHDIEB
J]eH/Hrpa^,CKHyi TeXHOJIOrHqeCKMii M H C T H T y T  XOJIOAHnbHOii npOMblIII/ieHHOCTH, JleHHHrpa^, CCC?

M 3 M e H e H H e  C T p y K T y p u  M a c a  n p u  x o ;io,ahjii>h o M orêpadoTne M o v e T  Ô H T b  o p e n e n o  n o  M °Jie 
Ky-rapHoiî u a c c e  H M H a w H q e c K n x  c e r M G H T O B ,  y q a c T K O B  Ô em iO BO U ceTKM, cocTaBJifiromett o c H o 
w m n e q H o M  TnaHH. p -

P a c c M O T p e u a  ueTOAMica onpeneJieHMa MoneicynspHOfl M a c c u  u ee o 6 o c H o a a H n e  npitMeHtf 
H O  K XMBOTHOtt T K O H H .

npencTaBJieHLi pe3yJibTaTu nccjienoB5innB Mo^oKyJiflpHO-jiHHfJMHqecKHX C B O K C T B  ro e o f iM

n p w  pa3JramiHX p e r a M a x  0 XJia®neHHB.
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MonoKyjiJipuo-jfviku!I'M9cknx cdoHctb mhca e naniiciwocTU OT poimia QyjI-U-CJTOf.-KH 

C*A. EBSJIB8, K.P. CKUltPOJCKAfl, B.M. HEPHH023

■ ncHMHrpâ cK̂  ToxHonurmecicwi hhct^ t xojioflraibfiofl rpoMHDijienHocTK, JleHHurpmt, CCCP

PaccMaTpMBiU! v m m w v  Titan* n im e ceTotnoii TpexMepHofl cmctsmh o xm m eoKm v v fayKTyayn- 
HMM yanaHH, mqxeho- xmmmgckiig ipoyecoy b mbcö mqkko xapanTepraooaTb no MononyjumHo- 

l o o  9CKMM CBOi5cTBaM- B qaCTH0C™- no MojieKy.iflpuoi? Macce „HHaMmecKHx centern-on m m
rflHOr°  MQni1 °Tp03Ka q0™ MewW  yaJiaMH CTpyKTypHo« cgtkh. XapaKTep ynarcooKH rtHononv- 

^ P ux ManeKyji tgcho CBnoan o hx KoHimrypayteK. IlocjieflHHH McmeT öhtb oyeHem ryTeM nano- 
BfiemHero MexaHIM0CKoro n ojia na HccjieflyeMuit otfbeitT. B saBiicHMocTH ot cooTHoraemw 

Hn0r rHH n°̂ B M 3H°Pr ™  aKTMBaqHOiiHoro Öapbepa opayeHiH bhcokOMojiesyjiapHHO qenn p tovi um* 
mCjtq CT9r,9HM Ä^opMMpoBaTBCfl. Ifen 3TOM fletfopMaynoHimG CBofiCTBa Moryx cjiyayrb  n m o l

^'cyjiiipHon KomliHrypaum, oefecnemnauieft nanHyt) yraicoBicy, a cjis^oBaTejibHo h Hepo» Mone- 
[ ] MaccH- OcoöeHHocTbD MHinotiHDR TKaifK HBJiJTOTCfl H u m »  y H09 TepMoynpyrm cbohctb
pa ’ • TepMoyrpyrooTb mmm m vxm circx  n ojienynusM: npu <5hctoom pacTaasHlm TOMneparv-
*  ° n! nHmaeTCfl; noB™,o,,M0 WMnopaTypH Mar-yn ee^er it ee yuopw o*® ; npn pacTfl*0H«» mhhi~ 
g m  PeTaGT KpKCTajtnmooitve onoiicTua; Kpiinan gqbmcmmoctw ynnhhghmh ot HaremoHUfl n« m ' 

Tfca~ ^ opMy• 3 c 0T™ npsflCTaBBflOT KHTepec paccMoTpenye ynpyrocm  MiraennoM
DöPa3H0y Tepuct!5MIiaMlHflCreIK ri°ayyyii. vlcxo î? na repBoro Hanana TepMOflHHaMran mqhcho uarnicaTb

d Q  -  a /  L /  +  p  ° /  V  = T  c / S
q . i  n  ^  ̂My- , ~ KCBimecTBo Teraia, noflBe^enHoa k cmctomg',c/U  -  npypayeyno nHyTpej-meii SHepruy chctg-

T ~ Pa^0Ta> npoHBBQfleHHafl CHCT3M0W; T  _ aÖcanKTirafl TGMiiepaTypa; c/S-  naMOHeniie gh- 
ri«H. i^epenyipoB aH M e ypaBHennfl (1) no ofoeMy ohctöhh rpw nocTOBHHoit TGMnepaTypa T  

K BHpaJKGHHD ,  „
^ ■ ( 0 J r - r ^ ) r

»» te  BToporo yanajia tgPm0̂ 5iiHaMinch 

PH3a rpeoöpaaoBaHMVt momho noKaaaTb, mto
hJJfX - il(W, +p]*(4i)r (4)Kor0 aa yP0181̂011151 (2) n (4),  ynpyrocTb npn KBa3MCTaTJHnecKOM hbjiojughhh nneraHero Mexanynec- 

ttOJIH H a ÖnoncfflHMGp MOKHO im eflC T aB U T b b B y q e
^ - -PF * rf&Jr ~ FT (%v)t - (§z)r~Fr (-fr), (5)
x  . /  I M )  +  r f 2 £ )

( 9 l J t ( ( 6 )
^ F  ~ Hanpyaica; f  -  nnonja^b nonepenHorc ceneriMn Mccjie^yeiforo liparMGHTa; iZ - ô gm; 
cOct ,I'JIIIHa’ ifepEoe caaraeMoe b ypauHeim« (6) njieflCTanjiaeT coöoii roTeHynajibHyn ynpyryn 

aRJIiiDn(y®. oipe^ejiHGMyx) cranMH cyonjiemin, a BTopoe -  TepMOKiareTmecKyn oocTaBjumnyn. 
10livaflMlaiI8qHoi:i TKaHW n?11 cpaBiTMTGJibno Heöojibnyx nGffiopiviayiwx noTGHynajibiiay yrpyran coctbbjih-  

K HyjiD, o MGM K0CB3HH0 MQHCHo cy^BTb no S  oöpaGiiofi GaoMCMMocTM ^e$opMayKi. 
yCx°^^0T yflejibnoii HarpyaKH. Ha ocHuDanny rp^ircTaBjieyyH, paoonTHx ajiacToMopoc [ 1 J ,

113 nepBoro h BToporo Hanan TepMOflimaMWCH TepMortHHGTVMecrcan cocTaBjiinoman MoateT rtaTb

(2)

( 3 )

flpQ,
,flCTanneya cjiê ynyHM oöpaeoM
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T (7)
ypaDuonne (7) nupimaeT empomíínyo npupojiy ynpyrooTi; mutism hoR tkehi;. érenla Konmoomon'io 
cnfiob Hoxpy KOHfyMrypauKOHHoR ynpyrocTM» n MonoicyjuipuoR MaocoB m ont ho opennrb pacci.ioTpoo 
DaamccDHHb Msjyjy micpccKonmecKUMM TepMOflnnaMiwecKkmh BenmiiHam; h iioneflOHKOM moiiqkwji. 
Kaic irarecTHO, Taican BaaKMccBiTBb BHpaEaeTcn jekohom BojibirMana

Ppw noprçeCicTr.im nnoraiioro MexanmocKoro naru? Ha naraoTHyD TKaiib npcncxo^m ßeciiopKapHn 6i'u 
ncJiBMopHux penefï. ITpn o t o m  yMSHbraaercfl tinca o criocofioa pacnojuateHira apenbou, t o ecTb

MORST irHHÜTb USOb IM H TSpH OR HHEMIM 6 CKa.1 BSPOHTHOpTb £10 HH BUpa*a0TCfl rflOpMyjIOB fayCCn

K OH [.(EMU HOITO.
JIorycicaH, mto TspMOflMHaMiHecKaE BeponTHOcTb pensil b mludohhoh Ticani; nô inufieTca pacrpê o- 
Jieiiwo ray cca , na ypanneHiifl (8 ) v. (Ci) nocjie iipooôpaaonaHHü BHTeicasT impasten ire q ji _> • Mnno'0' 
.napHofi MaccH ô noro moth oTDosxa nenn mo m v ysjiaMi'. cTpyxTypnoil ceran

r^ e : 7? -  rasonan nocTOHUna»; y  -  ruiOTHOCTb; g  -  yjiejîbHan narpyaxa; (r -  MOfl.yiib
k oiïjj wrypa qn oHH oh ynpyrocTii. 'lacTora cTpyicTypnoft ceTicn MomeT óirrb npe¿ erarme ha ypaBirem1©’1'

MaTepiHjin n MeToaHĵaHHHü MeTOfl onpe ôjieHMH MoneKyjiflpHo-flraaMmecKKX cboBctb ôhji npiweHOH npw nccjiea obühmH 
MexaHOCTpyKTypHHX H3MeneiiiM D MHiDeHHOvt TKEHK roBHflHHH ÖHCTporo h cTynewiaToro cacjiaa.rieHHf’' 
BHCTpoe ox.nasM0Hii0 ocypecTBjiflJiocb n noToxe soprçyxa (cxopocTb -  2 m/ c, TennepaTypa -2 (C >■
Ho C°C c nocjie^yioraHM xpanemeM iipn C°C. ÜTyiieiwaToe oxuanyieHiio coctqhjio ira Tpex OTanoB: 
oxJisJweHne nojiyTyinn TSMnepaTypH 15UC Ha nocepxhocthj otmeputica mkce npw 15°C d Tenetii 
1C-12 nacoB; ¿oaxjiajtflewie f lo C 1̂  c nocjieflyBqHM xpaHeiinGM npn stoî* TsmiepaType. Akuiml' v 
aynecTH npoKSBOflimca na TeHaoMQTpwiecrcoM neneTpoMeTpe. Mojjyjib onpo/tejuum no peorpaMtis 
nojiaynecTH, imothocth -  na rwapocTaTmecKMC Bccax. Ha pncyme 1 npe.ncTaaioiiH BaBucwiOCT«^ 
ruioTHocTH, McwyjiH, MOJieKyjwpnoH mecch n nwciia MojteB oTpeaxoB qonn Meupiy ygjiaMK CTp,yKTyPrl ' 
C0TKII MHiiiemioñ TKaim b saBHCMMOCTK ot ycjioBHH exilants emw n xpaHem® Maca.

PeayjibTaTH v, odcymnenneIÎ3B9CTH0, HT O MHTSHCMBHOCTb OKOT0HeHKfi K paCCAaÔ.HeHKfl KHBOTHOH TKEHM orpe^eMSTCfl OCOO 
HOCTbD k oH'TinrypaqnoHHHx hbmohshhH KûHTpaKTWibHHX óejiKOB, xapaxTopoM ra MBHMojieKyjuipHoro 
DaaHMOfleUcTBiifl. ITpopecc paaBimm coicpapeHim h paccjiaöjieum Muraeutinx bojiokoh b r n v o c T H ®  
CTeneHH acHHxpoHHHi» n saBHcnr OT cpOflHeoTaTHCTiwecKoro HHCJia coKpaqomiHX n paccJiaÖJieHKi^^

S =  K ■ ânW
r^e: K  -  KOHCTama BcaibipiaHa; W  -  TepMoy,KHaMwocKaa BepofiTHocTb.

(8 )

yMeiibnaeTCfl BHTponnfl. Kcxqhb in ctetkctiwock oîî Toopna [4  J h non o Koii'fopMaqiri, kctit, o

Pfle: Ñ  -  MMCJio cerMSHTOB penn; /[ -  cTaTHCTmecxnü 3jigm6ht; h  -  paccTonnne wemry

(IC)

(11)
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cTyneiwaToro oxnastyemw. Qu Hateo, cymacTuyur i. pasa muu. 3 roBityKite öticTporo uuia-tye- 
,Hw  o nanojie xoto^ riièhoîi odpadoTteiî Ha0.no,n.aDTCfl donee po ‘Ki*e kjmohohwi MoneityjuipHinc cmücTB 
"HnevHotl ticqiîk* Flo-BHuMMony, BToT nponecc carnau c xanoy.onHM chilthom îcuiokoh. Jinn t-mca 
CTynewaTcrc oxnaafleHwt xapaitTopno najimno aryx m h hh m’/mod Monenyjuipnoii «accu. Hoppiin mpn- 
’7m cob aan c coxpanetmoM m u b o h h o» Txam: hc üo^ctbmb aKTiwHoro rpcaccBao:»rjj riocMopTiioro etc«»- 
’teHSHHH npn nonoBHTejtBHoH TOMnapaType. ßTopofl mkhm^ m, no Bceñ aeponTHocTtî, bus mut xojiojso- 
D®'t cntaTHQM MHtnemioH tkrhm m - ’a H9̂ ocTaTc«iHofl mprspKKii Miica nepofl flooxna}K,n,eHM3M.

flKftaMBîecKHe cBoïiCTBa MHineqHoPt TKaHK hbjitotch flOCTaTCKiHO yyBCTBHTOJibHHM i flJiH xapa K T sp MC T M- 
Kl1 MoxanocTpyKTypHHX rpopeccoB b Mftce. CTynetwaTHîî pent hm miaHaaeT ycicopeirae npopencuB co -  

°PQBaHHH aa ctqt rnenBapwrejibHoil Bunepsticn khbothoîî TKaHw b pê yjihTaTe yero B.nHiinne hv.bkoî» 
T0MriepaTypH d nepuoy, ôoxnaaptenun na KOHCiiCTentwo mica BHanHTOjibHO yMenbiuaeTCH. 3 iro.nnx

"Ojto^vjjbHajî oöpaöoTKa h xpanenne roBitflviHH conpoBOK^aoTCfi k3M9H0HK3M 'iacTOTH CTpyKTyphch 
Cq t k m  MHineMHott TreatiH, MojieKyjiitpHotî m e c c h  oTpeatcoe nenn Mets,ny yajiaKn cerne k , h t o  oTpaKaeTc.c 

KBMeHeHMii KOHiinrypanMOHHoro Mcjryjw. ripoBenentine HccnenoBaHiw noKaaanH, ^to ManoKyitflpno-

np°nynpeEneHiOT xonoflOBoro cmaTWH roBityniiy poKOMonnyeTCfl BurçepMnaTb tipu ln°C ho iienoe 12
’tacos.

_ • ËaPep B. JjMo^HBHKa. w.,1962, 433 c.
^®ui A. Mexaiimea MimenHoro noKpautenuf. K., 1972, 183 c.

°-  Betty ojia j j .  mhiduh, MojtexyjtH n n bhkohko . I l . ,  1 9 X ,  253 c .
4* BöJibKeHHTeftH M.B. KoH$nrypauHomafl cTaTHCTinca nojiHMepimx pene». K.-J!. 1900 , 463 c.
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W3MeHeHHe HeKOTOpitx $H3K-aecKHX noKasaTeneit roBHBWHM b 3aBHCHU0CTH ot ycnoBaii 
oxnaKHeHHB m  xpaHeHHH: (a— a  — A ) ~ CucTpoe oxnaacfleHHe; (a —  a —a ) - CTyneH- 
tiaToe oxnaKfleHne; & - MOjaynt; p -  iijiothoctb; Mc -  uoaeKynapnaH wacca;} - 'Htcao Moneicyji Mexjiy y3jiaun CTpyKTypHOii o s t k h MHinewoM TKaHH.
Changes of some physical propeties of 
(a — a — A) - fast cooling? (A— A — A)  
M c - molecular mass? v - quantity of 
nodes of muscle tissue

meat in dependence of cooling and storage! 
- step cooling; & - modul; P  - density? 
molecules hetweet the structural netting




