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^aLo£_p.ll and temperature on the extractability of myofibrillar protein:.
Hun Gi ~ insUKm* H * VADA - K0VAC3

[(iGnt Research Institute, Budapest, Hurignry

of v,hbri1'5 Wer* pr0pnr°d /nolTO*1 Preporato/ from porcine longinsimua doroi muncle, a pnrt 
mc<l if!' Va° oonlr,iclod* 1,ormQl and contracted myofibrils were incubated for 4 hrn In a 
inci 01 M KCl.pH varied between 5,5-6,5, temperature varied between 4-37 0°. After
°>G tt t^°n’ m70:Tibrilo were extracted at 4 C° in n solution adjusted to pH 6,i contninig 
n,yof K(;1 with or without 1 raI>1 Ha^PjOy. Kffecto of pH, temperature and contraction of 
l'fPno ril preparatG v/ero evaluated in relation to extractability of proteins in the
O.gT ”00. of lia4P2°7 * L°vv P*1 /5,5/ reduced the extractability of normal preparate with 

‘ KC1 in cnao of 4° and 25 c° incubation. There wno oniy n nli(;ht difference in 
strlr!Qbllity bot'7een 4 and 25 C°incubntion temperature. 37 C° incubation temperature 
1 mtu’ly r°dUCcd th0 extractability in the whole pH ranee an compared to lower temperatures, 
tf0n R4P2°7 combined with 0,6 U KC1 increased the extractability especially when Incuba- 
niif,ht°<i be°n conduotcd at a lower pH. Thun, extractability in the presence of lln̂ P̂ O- only 
o0nt ly doPendcd on the pH of incubation media. The amount of extractable protein from 

acted myoi ibriio was generally lower than that from normal either with 0,6 M KC1 or 
the a<laitlonnl Nn4P2°7 * There was a reduction iri 0,6 M KOI - extractability parallel with 
the 0i -tncubation media, whereas temperature of incubation did not seem to influence 
He •xtrac lability significantly. Contrary to the normal preparate, promoting effect of 
t04 2°7 Wad much more obvious after incubation at high pH level. These results contribute 

r knowledge of salt-soluble proteins and their interaction with pyrophosphate.

fee •iLLrkunp des pH-Wertes und der Temperatur auf die Extrahierbarkeit der
myofibrlliären Proteine

HAGY-HhlüäTH, 1,1. VADA-KOVÄCS
^Arisches Forschungsinstitut für Fleischwirtschaft, Budapest, Ungarn 

^ â iSEi.rI',ABf.miO

'IycfihU”CuPua l°nGiadiniua dorsi" von Schwein prerigoren Zustandes haben Verfasser 
hi,, uD:rillenprüparnt /Dormalpräparnt/ hergestellt, ein Teil dessen kontrahiert wurde.

ibrillenprtipai’ate normalen und kontrahierten Zustandes wurden in 0,16 M KCl bei 
b°niiin u0n von 5,5 - 6,5 und bei Temperaturen von 4 - 37 C° 4 Stunden lang inkubiert. 
toaUrJch wurden die Präparate in e 

nG, bsw. in einer 1 mM Ha,Fo0.
> h  4 co 
* KCl

iner auf einen pH-V/ert von 6,1 eingestellten 0,6 li KCl 
/ji2°7 enthaltenden 0,6 M KCl Lösung bei einer Temperatur

extrahiert. Der niedrige pH-Wert /5,5/ hat die aus dem ilormalpräpai-at mit 0,6 
extrahierbare Proteinmcngo - bei 4 C° pr rio lnVnhiort - vorrin„M,t. t**» Polindep j Axti’ahiorbnre Proteinmenge - bei 4 C und 25 0° inkubiert - verringert. 

Cerpn^kabation bei 4 C° und 25 C° hat sich in der extrahierbaren Proteinmenge 
keif Ver Unterschied gezeigt. Kino Inkubationstomperatur von 37 C° hat die Ex

im Falle 
nur ein

umei-schied gezeigt. Eine Inkubationotomperatuz’ von 37 C° hat die Extrahierbar- 
r'anei:'hnlb des ganzen pIl-Bcreiches im Vergleich zu der niedrigen Temperatur stark 

ephüht °rt* ®Qa zusammen mit 0,6 M KCl angewendete 1 mM Ha.PpO., hat die Extruhierbnrkeit R~ ■ ' Ueoondei’s im Falle, wenn die Inkubation bei einem niedrigen pH-Wert erfolgte.
dein

A/diJ «jUUtUlUUt.’lI Uli 0 K J ,  KJ l.l X  l.u.t JiUiInUw ZilAO UJ.12 fjAtiUJUUi UIUM
So b9aondora Falle, wenn die Inkubation bei einem niedrigen pH-Wert erfolgte.
DU dpe Extrahierbarkeit in der Anwesenheit von IIa.Po07 nur in geringem Hasse von
»Ut q r Qec Inkubntionomediuma ob. Die Menge des aus dem kontrahierten Präparat sowohl 
All 'b ^ nPs uuob mit Ha,P207 - Komplettierung extrahierbaren Proteins war im

kleiner, als im Falle des i.'o nnalprUparntos. Die Menge des mit 0,6 I.I KCl 
Blitidopi'ei'4en Prodeins hat sich parallel mit dom* pH-Y/crt des Inkubationsmediums ver- 
dem ¡jo-1’ ilbor die Temperatur hat die KxlrahierbsrkcJ t kaum beeinflusst. Im Gcgensutz zu 

rniillpraparat v/ar die das Inlösunggchon befördernde Wirkung des IIal,P20y weitaus
in dem Falle, als die Kv -aktion dvrcli eine bei hohem pH-Wert durchge- 

jjj e Inkubation überholt wurde.
ti,0toi«lr>cbnlooc orßünr.en unsere \ ■ • niose in  Z s-iamonlving mit den salzlöslichenn°n oov/ie mit deren W ech sel . i .1: r • mi' Pyrophosphat.
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L'influence do ln valeur pli et de la température à l’extrnetibilité dos protéines 
Par Mmes Iiagy, A. et Vadn, M.
Institut de Recherches sur ln Viande, Budapest, Hongrie 
Conclusion
On n produit des préparations myofibrillairec /préparations normales/ n la banc |JU 
longio3imus dorai de porc avant rigor, dont l’une part a été contractée. Avec 1er1 
préparations myofibrillairea normales et contractées on a fait l’incubation de 
4 heures dans 0,16 M de KC1, pH 5,5-6,5 et à ln température de 4 - 37 C°. E n s u i t e  
les préparations ont été extraites à la température de 4 C° dans 0,6 M de solutr°n 
de KC1, avec pli 6,1 et dan3 0,6 M de solution de KC1 contenant 1 mil de Ila.PgOy'
Le pH bas /5,5/ a réduit la quantité de protéine qui était extractible do la 
préparation normale par l’intermédiaire de 0,6 M de KC1 sous l’incubation à la 
température de 4 C° et 25 C°. En cas de 1’incubation faite à 4 C° et à 25 0° la 
quantité de protéine ne montrait qu’un peu de différence.
La température d’incubation de 37 C° a réduit fortement l’extrnetibilité dans Ie 
domaine entier de pli. L’extractibilité a été augmentée en cas où 0,6 M de KOI 
était mis en application avec 1 mM Na^PgOy, ourtout quand on a fait l’incubati°n
à pH ban. Par conséquant l’extractibilité no dépendait que dan3 une faible m e s u r e  
du pH du médi'im d’incubation.'
La quantité de protéine extractible de la préparation contractée, extraite tant 
par 0,6 U de KC1, que par l’addition Nn.PjO., était en général moindre a la . 
préparation normale. la quantité de protéine étant extraite par 0,6 M de KC1 dlI#., 
en parallèle au pH du médium d’incubation, par contre la température n’influençai^ 
guère l’extractibilité. Au contraire de la préparation normale, l’effect du Ha^l? I
favorisant la dissolution était plus expressif, quand l’extraction avait été c3
anticipée par une incubation à pli élevé. Ceo résultats complètent nos connais00 
étant en connexion avec les protéines solubleo dans ln saumure et leur action 
réciproque avec le pyrophosphnte.

BjiMHHne pH n rewnepaTypH Ha 9KCTparupvcmoctl mhoîîihOphjijihphhx OejTKOB. 
A.HEMET -  M.KOBAq.
rocynapcTBeHHHii HccneflOBaTeiiBCKiitt HHCTHryT m h c h o î ) npoMtiinjieHHOCTH, r.EyflaneiiiT,BeHrpi',ï*

l0nsla8lmUB d° ra i B COCTOHHHH pre rig o r npHrTOBHJIH HOpMajIBHHfl 
vacTB Koroporo KOHTparnpoBaAn(ycaflnjni). HopMajiBHne n KOHTparnpoB8HHue îmoiHÔpnAJJJPJ*“,, 
napaiu HHKÿôHDOBaAH b TeqeHHe 4 vacoB iipn reMneparype pacTBope 0.I6M K ÇlnS pH*
PH= 5 ,5 - 6 ,5 .  3aT0M npenapaT sKCTpampoBam iipn Teimepaiype 4°C b 0.6M paciBope KCi 0 
o , l ,  T .e . b 0,6M paciBope KCI, conepxarçeM I uM Ha. p ,o_. <je*'
Bo BpeuH HHKyflauHH npH Te «ne pa Type 4°C n 25°C » îTm3KoiÎ pH /5.5/ chhshjiocb kojim̂ octbo tfa- 
Ka, Koropge moxhû BHcrpampoBarB ma HopuanBHoro npenapaia 0,bM-HUM pacTBopou KCI» ¿Lvyitë' 
Uhh npH 4 C m 25 C noKaaaiia HeCoiiBmyx) pasmiuy b KoimqecTBe BKCTparHpyejioro ciejiks • 0 j  nyiohh8h Teuneparypa 37 C no cpaBHeHHB c hhskoK TeunepaTypofl cmtsmia BKCTparHpye*1001 
noJiHOM HHTePBane pH.
npHueHHH I mM c pacTBopoM KCI 3HaqMT6JiBH0 noBUCHJiacB 8KCTparnpyeM0° npucï^OCOOeHHQ B TOU CJIVunh. vnvnt) unirvEnnua nnnomunn.i ttt,ii TT..B,.n.. r>u „/(TosnU. B “C.,m.

uo.ma, MoDJicHcHnoe H3 KOHTparapoBaHHoro npenapaTa c nouont&n ü,6M PaL1„fluaiO’\ m ma aioro se pacTBopa c noÔaBKoil Na.p„o Chjio oOuhho MeHBne, qeu b CAjpif® *}°Eg8floCÎ 
Horo npenapaTa. KoBHvecrBO Oenna, aKCTpartipoBaHHoe c nomomBD 0,6M pacTBopa KClf S,„f.uoCÏt ie6 
napanneJiBHO c pH HHKyOapiiOHHoil cpenu, TeMneparypa xe nonm ne bjihhji8 Ha BKcrpampy.yj OO'
B npoTHBonojioxHOCTB HopiiajiBHOuy npenapaTy, 3$i|>eKT Na.p o  ycKopannivi« pacTBopeHiie* u 
xee BkipaxeH, ecjin nepea 8KCTparnpoBaHiieu npoBem hhkVotiwb npii bhcokom pH. ^̂ «aü» *
dm pe3yiIBT3TH HBnHBTCH HOnOJIHeHHeM K HaHHUM, CBHSaHHUU C paCTBOPHMUMH B COJIHX OBJl*
ÏIX B38HM0CBH8BB C nHpP$OC$aTaMH.



167 4.3
pH a.J temp.ratur. on th. ,r „ „ « > rlll.r -a.,.,-

A«1»AGY-n£m£TH, M.VADA-KOVACS
Hungarian Meat Research Institute, Budapest, Hungary 

■iSjroductlnn

tap'«*0" °f •‘r“C'“~ 1 °f — * P"».la. «»a.r post „a*.. ...«„.a, ot
“  lh” Th. Inferior paallty of PSB Inltl.t.a

•<taui.rr ;»'"«'**» « »  <*■»«« «  .«motor. by ertreetlon. A. .he,
Ionic ” aUe,I°r' *° tt" « * » « « « 1 .  myofibrillar protein ,1th high
tagb t.1”  ° T  “  * r" Ul’ 0f *” »*“» * 1 «  ««■•.< by ,h. combined eff.c,
• n . k . J  f ’ n  ”  * PH “ r l j  p o ,t  " o r*“  / B an d a ll *  » l . . . r - P . a . r . . n , l » 2 ,  S a y „ & .

,""7; , •• “■ 156?> S m t •* « « / • » »  fport.no. .f .«>.«t.bi.
« f e d  b, sli i “ r “  “ •"** “ a •“« f W «  capacity m e  con-Va d by Sayre et al, 1964, Penny, 1969, Saffle, 1968/.
p*,.!!!?1 V “ *!”  A 5 7 8 /  «Pt.atlgatod th. lnflo.no. of lh. omaitlo». „ , „ ctlon
th. !?“” *•• PH’ co.ca.tratlon of ,.l. ana pyropho.ph.t.. pm .g. of .... and ai.cn„.d 
Su Knificance of solubility as an index of meat quality.

reP°:tS °D 8alt soluble P r o U ln . , there are no uniform, methods applied for 
raotion /composition and concentration of solution, post mortem age of meat etc./.

or teH PertleS °f mylfibril8 llke ^^tening /roughly characterised by sarcomere length/ 
a f9. ° °n at rl8°r 8180 may con*ribute to the final quality of muscle but there are only 
bettl ab°Ut th6lr 8iSnlfloance /Cook, 1967/. Detailed investigations are needed for
stati r Underatandln* the relationship between salt-extracted protein and the structural tUa of myofibrils .
term1" °Ur W°rk ^  effect of pH and temperature on isolated myofibrils was studied in 8 of the amount of extracted proteins.

i^ r la le  S c  Methods

So¡^B&l Dreparatn
an^Cin® loi>8io8lmus dorsi muscle /pH 6,7/ was removed at post mortem 10 min, then cooled 
°,l68r°Und* GrOUnd muscle batches were homogenized for 3x20 sec with 5 volumes of ice-cold 

** KC1 by Ultra-Turrax homogeniser and centrifuged for 10 mins at lOOOg.Myofibrils 
°*16 iaS88d a ““alia layer to remove connective fibers, then suspended again in
lay KC1 solution and centrifuged. Washing was repeated 3 times. Protein content of 
*lth brll”Buspenaion was determined by Cornell's Biuret method then diluted to 20mg/ml 
tjje 0,18 M KC1* Biuret method was standardized by bovine serum albumin /Serve/. During
l»9a8Pr00edUr0 the PH °f th8 8uapenBlon held at 6,7 and temperature below 4°C. pH was “red by Radiometer pH meter with glass electrode.
jjp̂ igacted preparate
8°luti Preparate m&B divided to two parts, one of them was centrifuged and suspended in a 
KCI. conaisting of 4xlO_3M MgCl2, 1x10_4M CaCl2, 4xlo“2M Trie/HCl buffer pH 7,2 and 
/Alp«. * final ionic strength was 0,14/». Having suspended the myofibrils 4xlO~^M ATP 
°ont * 8alt’ Heanal/ WBa added carefully mixed fo- 5 minutes at 20°C. After centrifuging 
8Uei,raCted *yofibril8 were »»shed 3 times with 0,16 M KC1. After protein determination the 

eneion was diluted to 20 mg/ml with 0,16 M KC1.
conditions

liquotes of 150 ml volumes from both normal and contracted preparates were poured
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Into plastic tubes and 3“3 of them were adjusted to pH 5,5* 5,9* and 6,5 with HC1. One 
sample of each pH level was incubated at 4°,25° and 37°C respectively for 4 hours and 
periodically mixed. After incubation tubes were held at a temperature above 4°C, were 
cooled to 4°C, then parallel samples were taken from each tubes for extraction with 
0,6 H KC1 and also parallel samples for extraction with 0,b in KC1+1 mM Na^PjO^.

Extraction procedure
Ionic strength of samples from treated myofibrils was adjusted to 0,6 M KC1 and the pH of 
all samples was adjusted with HC1 or KOH to 6,2. The media of another group of samples 
were adjusted in the same way and Na4P20? was added. The final concentration of ¿°q ln 
the mixture was 1 mM. Mixture was shaken frequently and left overnight at 4°C.
The undlssolved protein was removed by centrifuging at lO.OOOg for 10 minutes. The prot®in 
content of the supernatant was determined by Biuret method. Soluble protein in the super" 
natant was expressed as the percentage of the total protein content of the suspension 
before extraction.

4.3

Results
In figure 1. the KCl-extractability of normal and contracted préparâtes are shown with ®nd 
without pyrophosphate.
The percentage of extractable protein obtained from normal and contracted p r é p a r â t e s  

previously exposed to different pH and temperature effect were compared. Significance 
these factors/preparate, pH, temperature/ were evaluated by analysis of variance for KCl 
extractabillty and also for KCl-pyrophosphate-extractability.
Figure 2. shows the statistically significant interactions between préparai e-temperature*
preparate-pH and pH-temperature.

5,9 5,9 6,5pH

figure 1. percentage 
•actable P*0 
i normal
•ibrila 1®KC1
'"a i fe /
from oontr»
•ibrila 1“ Kcl
■“ !» a?*,
»•4f2° 7 /a/’

H 6,2

5,5 6,5 pH 5,5
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figure 2.
Significant interactions between 
preparate-temperature /a,b/, 
Preparate-pH /o,d/ and 
PH-temperature /e,f/. Hormal/H/
«nd contracted /C/ myofibrils 
"era extracted by 0,6 M KCl/a,c,e/ 

0,6 M KC1 + 1 mM H a ^ O j
'  M ,f / .

Figure 3,
Significant interaction between 
pyrophosphate-temperature /a,b/, 
pyrophosphate-pH /c,d/ and 
pH-temperature /e,f/. Hormal/a,e,e/ 
myofibrils and contracted /b,d,f/ 
myofibrils were contracted with 
0,6 M KC1 and 0,6 M KC1 + 1 mM 
Ha4P207/KCl+PP/.
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AIbo wer« evaluated the significance of the 3 factors /prepárate, pH, temperature/ by 
analysis of variance both normal and contracted preparates.
In figure 3, the statistically significant interactions between pyropho8phate“tê )pê 8tû ®, 
pyrophosphate-pH and pH-temperature are shown.
Figure 4. ehows the statistically significant triple interactions meaning that«

1* both pH and temperature dependence of KCl-extractability differs /+++/ with 
the normal and contracted preparates /fig. 4 a c /

2, both pH and temperature dependence of KCl+pyrophosphate-extractabllity diff®1-0 
/+++/ with the normal and contracted preparates /fig. 4 b d/

3, the pH and temperature dependences of contracted preparate differs /+++/ 
according to absence or presence of pyrophosphate /fig. 4 c d/

4, the pH and temperature dependence of normal preparate do not differ when 
extracted with KC1 alone or with KCl+pyrophosphate. There is a proportional 
increase in extraotabllity in the presence of pyrophosphate /fig. 4 a b/

Low pH/5,5/ reduced the KCl-extractahility of normal preparate if it was treated at 4 c 
and 25°C. After inoubation at 37°C the KCl-extractability in the whole pH range /I *** 8 
decreased definitely. 1 mM H a ^ P ^  combined with 0,6 H KC1 increased the extractabUity' 
especially when the preparate was previously exposed to pH/5,5/. The sequence of the 
extractability agreed with the sequence of temperature, oithor with KC1 or KCl+pyr0Ph°Ŝ c 
phate, there are however only a slight difference between the effects of incubation at 
and 25°C/1 a,b| 4 a,b/.
The amount of protein extracted either with KC1 or with additional pyrophosphate w®0 ^
generally lower with contracted preparate than that of with normal /2 a,b,o,d| 3 8*b’ ^  
The difference was more obvious when the myofibrils were treated at low temperature  ̂
low pH. The percentage of KCl-extracted myofibrils was not influenced by temperature»

N O R M A L N O R M A L
Figure 4.
Significant triple interacti°°
of preparate-pH-temperature ^
and pyrophosphate-pH-temperatu
Normal preparates extracted
with 0,6 M KC1 /a/, and
0,6 M KC1+ 1 mM Na.P207 /b/'

4 i  +-«otedcontracted preparate exvr» 
with 0,6 M KC1 /c/ and 
0,6 M KC1+ 1 mM N a ^ O f  /d/
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and conirLrdU°ed ^  f il C’ 4 C/* C°mparlng the *Cl-extractabIlity obtained with nonnal
/I a c ! ! r PSr 080 be °b8erVed* th8t thelr 37°C almost identical
«nha^Ia l o i s i i  T r V °  0,6 “ KC1’ addltl°n °f 1 Ia4P2°7 °aU8ed 8 —  »tely‘«»Perät f J  ? “ contracted »yoflbrile after incubation at 5,9-6,5 and 4-25°C
Ability nachlriuch’h i T 07!1, treatment at 37°C and 6’5 pH KCl-pyrophosphate extrac-
8a*e co d ™  th8t °f W U h  n0TOal ^ oflbr11- treated under the
- -  1 i r 9 WaS dlreCt MlatJ°n8hlp « »  extractability and the tempe-
»Uffl at , -1 * ! o“o a ffiaximum can be 0bBerved at 25°C. KCl-solubiliaation ahows ita maxi-
8‘ PH iniervalTf l A T l l l  a^ - t a b i l i t y  attained the higheat level

j^acuagion

-»Uacie I1“0 °f d0ath 8nd rlg°r tha tenBl0n' the " te 0f ATP"ase aad glycolysis can vary 
»aria! *° mUB°le 8,1(1 anlmal t0 “ i"61' I» Period elapaed from death to rigor a wide
/S<=opea Pl ’ tempar8tUre 811(1 tenalon can de^l°P. Aa it waa uaed by aeveral authora
ana Pea 1964, Penny,1967/b, Sung et al.1976/ myofibrila were expoaed to variation of pH 
APa»* perature that might occur in this period.

4 3

the l l r  thG 0X0688 °f WSter 813(1 the extremely contracted myofibrilB brought about in 
um by MgATP, myofibril auapenaion can be conaidered aa a uaeful model for

pealing the meat propertiea.
the contSen 0baerved* that eoluhility ahowed maximum of 40». Thia would be attributed to 
Pt°ceas raCtl°n 0ffeot of endogen ATP which waa preaent at the beginning of preparation0 ° --- -------  " “ *>'** y.
The a* Penny*/1967/ alao mentioned thiB effect.

JeauitB confirmed the well known effect of pyrophoaphate which increaeed the extracta-bii^ ----- —
Tbj ? both with normal and contracted myofibrila.
/fiehdaCu raCter °f pyr0ph08ph8te 18 explained by ita diaaociating effect upon actomyoain 
°«h be di 1954’ yaBUi 1964/* H0W6Ver» U  18 questionable whether the denatured myofibrila 
ltl,«VeraiM°Clated b7 pyr0ph08phate- In thla respect Izumi, et al. 1977 auggeated an 
*ble to i flX b°nd b6tween actln **d oyoain / in the denatured PSE meat which waa not 
f[>Una, th"/* by MgATP/* Slmllar result waa publiahed by Sung et al./1976/. It haa been 
^•'ihi9 the KC1” an<1 KC1+pyropho8Phate extractability depend upon the pH and tempera- 
b® inter 8 relation8hlp 18 nevertheless not proportional to tempera ure. Thia reeult could 
blt»d to Pr6ted by the ílndin8 o í Penny /1967 a,b/, who auggeated that myoain which did not 
"be more C Wa° ro8dily denatured, whereas when bound to actin, myoBin in the myofibril 
8t al./l97A8l8tant 011,1 den8tured only aftor lon8 expoaure to denaturing effects. Sung 
*«4 th 8tUdl6d the extractable protein with Hasaelbach-Schneider solution aa depen- 
^«ein i 6 PHult BDd al8° analyB8d th® proportion of actin/myosln. They also found that 
^«ement^ ^  8xtractabllity Parallel with the reduction of pH. Thia result ia in good 

boUnd findings of Penny/1967 a,b/. We presume that a higher proportion of myosin
a lo** ° 8ctin in the contracted prepárate. This view is confinned by the fact, that 
*l‘h 0 e r Unt °f extractable protein at lower temperatures /4° and 25°C/ waa obtainedC®Ht ' ^ KCl Jtlnno ^,11.__ 1_4_______ i___ . . . .
»be 8

0,6 w _ • ---- ----*---- *“" r  T  “““ j  v, w a a oomineo
C1 alone while applying pyrophosphate in a concentration of 1 mil, a high per-— - - “ .. — «v. * avu v* a. uuu p a U

bottba extractable protein found even after a treatment of 37°C provided that 
Ifl thia °D 088 Performed at pH 6,5.
K l t a Caae, the eolubility proved to be much higher than that of with normal. 
^ ‘̂ bctabi8808*8*1 contracted prepárate exhibit a non linear relationship between 
°f *ctomy0 lty aad the temperature. This relationship could be related to the interactions 

8in comP^ex with Me2* ions* Such interactions which influence the protein 
361, y are al®o affected by the temperature and pH /Szent-GyBrgyi 1949, BermanA’Selft 

8U1 et al. 1964/.
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Our results suggested, that sensitivity of myofibrillar prot.ina to low pH or alavatad 
temperature altered according to their molecular atructure in the myoflbrile.
Further atudiea are required on the extractability including analysis of extractable 
fractions and on the relation between extractability and swelling properties of 
myofibrils.
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