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^ P re lim in a ry  study o f  th e  p o t e n t ia l  uses o f  D i f f e r e n t i a l  Scanning C a lo r im e try  (DSC) f o r  d es - 
h ib in g  th e  therm al d én a tu ra tion  o f  muscle p ro te in s  i s  r e p o r te d .

Th
. t . g e n e ra l thermogram p a tte rn  appeared to  va ry  l i t t l e  between d i f f e r e n t  typ es  o f  muscle 
! is su es . Four d i s t in c t  endotherm al d én a tu ra tion  peaks were found in  th e  c h a r a c t e r is t ic  th e r -  

ograms, -  w ith  maxima a t  58, 65, 68 and 8 0 .5°C , . r e s p e c t i v e l y . One o f  th e  peaks was a s s o c i-  
I eu w ith  th e  d én a tu ra tion  o f  c o n n ec t iv e  t is s u e .

ne a d d it io n  o f  NaCl changed th e  meat thermogram d r a s t i c a l l y .

ne d r ip  l iq u id  from  thaw ing c a l f  muscle showed th re e  in c o m p le te ly  sep a ra ted  d én a tu ra tion  
peaks w ith  maxima a t  62 -  66, 70 -  72 and 75°C, r e s p e c t iv e ly .

Pr»e r i g o r  muscle from  c a l f  and cow showed a s t r o n g ly  exotherm al peak between 50°C and 60°C 
h e r e a ft e r  th e  thermogram "was s im ila r  to  th a t  o f  p o s t r i g o r  t is s u e  from  the same m uscle.

^ C t ë t u d e s  d e  l a d é n a t u r a t i o n  d e  p r o t é i n e  m u s c u l a i r e  

HARALD MARTENS et ELLEF VOLD
I n s t i t u t  N o rvég ien  de la  Recherche d 'a l im e n ta t io n ,  As, N orvège .

^  étude p r é l im in a ir e  d 'a p p l ic a t io n  p o t e n t i e l l e  de " D i f f e r e n t i a l  Scanning C a lo r im e try "  
(DCS) pour d é c r ir e  la  d én a tu ra tion  therm ale de p ro té in e  m uscu la ire  a é té  ra p p o rté .

î f s  v a r ia t io n s  e n tre  le s  types  d i f f é r e n t s  de t is s u  m uscu la ire  dans l e  modèle g é n é ra le  de 
hermogramme é t a ie n t ,  p a r a î t - i l ,  p e t i t e s .  Quatre çommets d is t in c t s  endothermaux de __ 

??h a tu ra tion  on t é té  trou vés  dans le s  thermogrammes c a r a c t é r is t iq u e s  avec des maxima a 58 
68 e t  8 0 ,5°C re sp e c tiv em en t. En ce qu i concerne un des sommets i l  a é té  l i é  a la  

er>atu ration  de t is s u  c o n jo n c t i f .

a d d it io n  de NaCl a rigoureusem ent changé la  thermogramme de v ia n d e .

Le
de

suc au ju s  de v ian d e  en g o u tte  venant de muscle de veau d e g e le n t  a 
d én a tu ra tion  incom plètem ent sép a rés , avec des maxima a 62 66, 70 72

montré t r o i s  sommets 
e t  75°C resp ec tivem en t.

hs m uscles p ré —r ig id e s  de veau e t  vache ont montré 
60 °c , e t  après  ça l e  thermogramme é t a i t  l e  meme 
n>ême m uscle.

un sommet f o r t  exotherm al e n tré  50°C 
que c e lu i  de t is s u  a p r è s - r ig id e  venant
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E ine v o r lä u f ig e  S tu d ie  über d ie  m ög lich e  Verwendung der d i f f e r e n t i a l e n  scanning K a lorim etri®  
(DSC), um d ie  h it z e b e d in g te  D enatu rierung der M u sk e lp ro te in e  zu b esch re ib en , i s t  gegeben .

Das gew öhn liche M uster des Thermodiagramms e rw ie s  e in e  g e r in g e  V a r ia t io n  zw ischen  v e r s c h ie ' 
denen Typen von Muskelgeweben. Man fand v i e r  d e u t l ic h e  endotherm ale D en a tu rieru n gsp ik s  in 0 
dem typ isch en  Thermodiagramm, m it M aksim alwerten b e i den Tem peraturen 58, 65, 68 bzw. 80,5 
E in e r .d e r  P ik s  g eh ö r te  der D enatu rierung des B indegewebes an.

B e i d er  Zufuhr von NaCl wurde das Thermodiagramm s ta rk  v e rä n d e r t .

Der abgegebene S a ft  von au fgetau tem  K a lb f le is c h  z e ig t e  d r e i  u n v o lls tä n d ig  g e tre n n te  Dena­
tu r ie ru n g s p ik s  m it M aksim alwerten b e i  den Tem peraturen 6 2 - 6 6 ,  70 -  72 bzw. 75°C.

P r ä r ig o r  M uskulatur von Kalb  oder G rossv ieh  gab e in en  g ro ssen , exotherm alen  P ik  zw ischen 
50°C und 60°C, aber d ie  F o r ts e tzu n g  des Thermodiagramms war äh n lich  m it dem von p o s t r ig o r  
Gewebe d e rse lb en  M uskulatur.

MCCJIEJIOB AHME flEHATJ/PAUMH i/LAUEHHOrO EEJIKA 

flH^EPEHtlHAJIBHOh CKAHMPYlOiHEh hAJIOPMMETPMEjj (flCK)

XAPAJIbfl MAPTEHC h 3J1JIE® BOJlfl

HopBeiKCKHH HaygHo-HCCJieflOBaTejiBCKHii MHCTMTyT nmneBOH npoMNnmeHHOCTH, 0C, HopBerM«

M3ygajiHC£ nepcneKTMBN npHMeHeHHH JUCK pjih  oiracaHHH TepMMpecKoß peHaTypapHH 

UNmetjHüx ßejiKOB.

MmnePHNe TKaHH pa3H oro popa flajiH TepsiorpaMMN Majio pa3JiH<iaBmHecH Mempy c o ö o k .

B THnHUHNx TepMorpamMax HaöjixipajiocB neTNpe geTKHx 3HflOTepMngecKHx nKKa peHaTypapHH, 

MaKCHMyMN KOTopux cooTBeTCTBeHHO 58, 65, 68 M 8 0 ,5 °C . OflHH nun cbh3aH c peHaTypapHeß 

COepHHHT ejIBHOM TKaHH.

JJoöaBJieHHe NaCl npHEopHJio k octpnm H3MeHeHHHM b TepMorpaMMax MHca.

Co k , BHpejiHbuihmch npH oTTaHBaHHH TejiHTHHN, noKa3an TpH HenojiHO paapejieHHNx nHKa 

peHaTypapHM, MaKCHMyMtj KOTopax cooTBeTCTBeHHO 62 -66 , 70 -72  h 75 °C .

Ao HacTynjieHHR nociiepTH oro TpynHoro OKoneHeHHH mnoph  T e j ihthhn  h roBHpHHN noKa3ajin 

ocTpo BKßoTepMHRecKHH ühk  b oßjiacTH 5 0 -6 0 uC, nocjie p e ro  TepMorpaMMa paBHa 

TepMorpaMMe toh  me Mampu n o c jie  nociaepTHoro TpynHoro OKOPeHeHHH.
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in tr o d u c t io n

I t  i s  g e n e r a l ly  accep ted  (P r iv a lo v ,  1974) th a t  h ea t-in du ced  u n im o lecu la r  p r o te in  u n fo ld in a  
en?otherm al P rocess  r e a d i ly  s tu d ied  by D i f f e r e n t i a l  Scanning C a lo r i -  

understood  ' W h lle  m u lt im o le cu la r  p ro te in  a g g re g a t io n  i s  o f t e n  exotherm al and le s s  w e l l

ln °^/DSC run ' a samP le  and a r e fe r e n c e  a re  both heated  a t  a con s tan t h ea t in g  r a te  e a 
con f f r ° m ® 'g ‘ 20 to  100 C‘ I f  the r e fe r e n c e  con ta in s  pure w a ter and th e  sample
W i i i i nS a s o lu t io n  o f  a p r o te in  which u n fo ld s  a t  a c e r ta in  tem pera tu re , th e  u n fo ld in a  
o m  b® r e g i s t e red  by th e  DSC by th e  a d d it io n a l en ergy  re q u ire d  by th e  p r o te in  sample in  
c a er t o  keep up w ith  the l in e a r  tem peratu re in c re a s e  o f  th e  r e fe r e n c e .
innI e? t i o n a l l y ' DSC has P r im a r i ly  been used f o r  the study o f  th e  u n fo ld in g  o f  pure p ro te in s  
as . lu te  water s o lu t io n s ,  but th e  method may a ls o  be used f o r  in t a c t  meat t is s u e  as w e l l  
DSr1SO lated meat Pr o t e in  f r a c t io n s .  Subsequent a g g re g a t io n  phenomena may c o m p lica te  the 
i  u measurements, but Karmas and DiMarco (1970) have shown th a t  th e  method y ie ld s  i n t e r e s t ­
e d  r e s u lt s  f r °m b e e f m uscle. The au thors used a Perk in -E lm er DSC IB . They found a 
b e fv therm al peak sSa r t in g  a t  50°C, w ith  a maximum a t  66 C. A second , more w e l l  d e f in e d P 
w aK s ta r t e d  a t  73 C, w ith  a maximum a t  82 C, t a i l i n g  o f f  a t  about 90°C. The f i r s t  peak 
 ̂ s assumed to  r e f l e c t  th e  d en a tu ra tion  o f  p r o t e in s ,  w h ile  the second peak was d iscu ssed  

t i mtermS ° f  c o l l a Pse o f  w ater s t ru c tu re . By c o o l in g  the samples and h ea tin g  them a second 
ext ln  th e  c a lo r im e t e r ,  th ey  found the t r a n s it io n s  to  be i r r e v e r s i b l e .  A s a l t - s o lu b le  
^ t r a c t  d id  not y i e ld  any peaks in  t h e i r  experim en t.

ijati¿ r i a l s  and methods

Mu
SeScl e  t is s u e  from  m. s te rn eom an d ib u la r is  was ob ta in ed  from  new ly s la u gh te red  c a lv e s ,  

y e r a l  o th e r  typ es  o f  mammalean muscle t is s u e s  were a ls o  in v e s t ig a t e d ,  as w e l l  as cod and 
icken  m uscle t is s u e .

k etl whole m uscle was to  be exam ined, a 10-15 mg wet sample was d is s e c te d  w ith  a ra z o r  
ade from  a f r e s h ly  cu t su r fa ce  o f  the m eat, ta k in g  ca re  to  a v o id  v i s i b l e  f a t  and connec- 

,̂1Ve t is s u e .
20 m ic r o l i t e r  Perk in -E lm er standard  " v o la t i v e  sample 

which was s e a le d  to  p reven t the e va p o ra tio n  o f  w a te r . The samples were p repared
h ®,meat sample was p la ced  in  a 
° ld e r "

tem pera tu re .
samples were scanned in  a P erk in -E lm er DSC 2 c a lo r im e te r  w ith  an empty sample h o ld e r  

f t lx  an e x tra  l i d  as a r e fe r e n c e .  The scan ra te  was 10 C/min., s e n s i t i v i t y  was 0 .5  meal/
St i  s c a le ,  and paper speed 2 cm/min. 
Va„r t in g tem peratu re was 1°C (u s in g  P 

10C-105°C.
P e rk in  Elmer In t r a c o o le r  I I )

1 / sec .

Upper tem peratu re l im i t

Af t e r

- - - e and d r ie d  a t  105°C o ve r  n ig h t . The h o ld e rs  were weighed empty, w ith  wet meat and 
e r  d ry in g , and the wet and d ry  w e igh t o f  the meat sample were thus found 

e tem peratu re " ‘  . . . . . . .  . / _

te a sean n ing, th e  samples were c o o led  to  room tem pera tu re , punctured in  th e  l i d  by a 
.-.,ed le  and d-r-iod a t l n v p  ramr ninh-t. Thp? h o ld e rs  were weiahed empty, w ith  wet meat and

9 5°C) and4 -an pera tu re  s c a le  o f  th e  DSC was c a l ib r a t e d  by the m e lt in g  o f  b e n z i l  (m. 
tem nzene 6 8 °C ). The o rd in a te  s c a le  was c a l ib r a t e d  by th e  m e lt in g  o f  indium . The
fo r e ra tu re  s c a le  i s  a ccu ra te  to  about -1 °C . A t least th ree  r e p l i c a t e  DSC runs were perform ed 

®ach meat sam ple, and t y p ic a l  cu rves  a re  rep o r ted  h e re .

is  and d is cu ss io n

cor

A r\
t ^ Sc cu rve  i s  c a l le d  a "therm ogram ", and is  a p lo t  o f  the d i f f e r e n t i a l  h ea t inpu t v s .

S in ce  th e  h ea t in g  r a te  i s  co n s ta n t, the tim e a b c is sa  i s  a ls o  a tem peratu re a b c is sa  
Can the d i f f e r e n t i a l  h ea t in pu t o rd in a te  i s  equa l to  the appearen t d i f f e r e n t i a l  hea t 
The ° f f y •
<ihd thermogram o f  an e q u i l ib r a t e d  m ix tu re  o f  70% whale m yoglob in  and 30% w ater (H agerda l 
<'henr?a rten s  ’ 1976) i s  shown in  f ig u r e  1 in  o rd e r  to  i l l u s t r a t e  the g e n e ra l phenomenon o fa. - f / /  x o  a u u w u  x ii  i i y u i c  j. j-h —--- -------- --------  j ------------ j . ------------------- -

vf Itlal  u n fo ld in g  o f  p r o te in  in  DSC, and f o r  com parison to  the t y p ic a l  meat thermogram
Of ln  th e  low er  h a l f  o f  the f i g u r e .

t K g lo b in  the d i f f e r e n t i a l  h ea t in pu t (dQ/dt) in c rea s e s  l in e a r ly  (a ) w ith  tem peratu re 
sample i s  h ea ted  from  th e s t a r t in g  tem peratu re towards th e  u n fo ld in g  tem pera tu re . A 

Un£ o i ib  ̂ i s  then  ob ta in ed  as th e  tem peratu re passes through th e  r e g io n  in  which th e  p r o te in  
above which th e  cu rve  con tin u es  to  r i s e  more o r  le s s  l in e a r ly  ( c ) . The area  under 

- (b ) i s  equa l to  th e  t o t a l  e n ta lp y  change caused by th e  u n fo ld in g . P r iv a lo v  (1974) 
r ea ted  th ese  phenomena in  d e t a i l .

Ihg .,
Ctis ^nermogram o f  th e  c a l f  m. s te rn eom an d ib u la ris  ( f i g u r e  1) shows a m ixtu re  o f  peaks, as 
&Ut  *f°uld  e x p e c t ,  c o n s id e r in g  th e  many d i f f e r e n t  p r o te in  sp e c ie s  p resen t in  the m uscle. 

the g e n e ra l phenomena o f  r i s in g  h eat c a p a c ity  "b a s e l in e "  below  the peaks, as w e l l  as

the ¿d s -
ha8 pea*
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th e  occu rence o f  u n fo ld in g - l ik e  peaks a re  s im ila r  to  th e  thermogram o f  pure p r o t e in s . I t  
i s  d i f f i c u l t  t o  d eterm in e th e  d i r e c t io n  and l e v e l  o f  th e  " b a s e - l in e "  be low  th e  com plex 
meat thermogram peaks, s in c e  i t  i s  known th a t  the h ea t c a p a c ity  o f  p ro te in s  in c re a s e  
du rin g  u n fo ld in g  (P r iv a lo v ,  1974 ). T h e r e fo r e ,  q u a n t i t a t iv e  e n ta lp y  data  w i l l  not be g iv e n  
in  t h is  p re lim in a ry  com m unication.
The m. s te rn eom an d ib u la r is  sample shows 3 d i s t in c t  peaks on top  o f  a la r g e  g e n e ra l " h i l l " .  
The f i r s t  peak ( I )  s t a r t s  a t  49-50 C, w ith  a maximum a t  57 C. The s t a r t in g  tem pera tu re  o f  
th e  second peak ( I I )  i s  h idden by the f i r s t  peak, but i t s  maximum i s  a t  65°C. The th ir d  
peak ( I I I )  appears to  s t a r t  a t  about 75 C, but may p o s s ib ly  s t a r t  e a r l i e r ,  and has a 
maximum near 80°C.

We have found (n o t shown h ere ) th a t  th e  a d d it io n  o f  6% NaCl in  cow m inced m eat, changes 
th e  thermogram p a tte rn  d r a s t i c a l l y ,  by rem oving more o r  le s s  c o m p le te ly  th e  two f i r s t  
peaks, le a v in g  o n ly  a broad " h i l l "  w ith  a s in g le  sharp peak a t  about 70°C th a t  a p p a ren tly  
corresponds to  peak I I I ,  th e  peak a t  80°C in  normal meat thermograms.

The thermogram o f  d i f f e r e n t  typ es  o f  an im als

F ig u re  2 shows t y p ic a l  thermograms from  pore  diaphragm s, ch icken  p e c to r a l  muscle and cod 
f i l e t  m uscle. The endotherm al peaks occu r a t  a low er  tem pera tu re  in  the c o ld -b lo o d e d  cod 
f i s h  than in  th e  warm -blooded ch icken  and sw ine, but th e  p a tte rn s  a re  somewhat s im i la r ,  
e s p e c ia l ly  re g a rd in g  the peak around 80°C.

The r i g o r  m o rtis

F ig u re  3 shows thermograms from  m. s te rn eom an d ib u la r is  from  c a l f  a t  2 h rs ( a ) , 8 hrs ( b ) , 
and 27 hrs (c ) a f t e r  s la u g h te r in g .  The m uscle shown in  the f ig u r e  was kep t a t  room tem pera" 
tu re  from  1 hr a f t e r  s la u g te r in g  t i l l  th e  experim en t was f in is h e d ,  but s im i la r  cu rves  were 
ob ta in ed  when th e  m uscle was kep t on ic e  in s te a d . Up t i l l  a t  l e a s t  8 hrs a f t e r  s lau gh ­
t e r in g  a s tron g  exotherm al r e a c t io n  in  th e  48-58°C r e g io n  is  ob se rved . Th is  peak i s  absent 
a f t e r  27 hours (a t  20 as w e l l  as a t  0 C ) . A ls o ,  th e  p a t te rn  o f  endotherm al peaks changes 
w ith  tim e a f t e r  s la u g h te r : The f i r s t  o b s e rva b le  peak ( I )  i s  s h i f t e d  from  65 t o  58°C and 
th e second one ( I I )  from  67 to  65 C, The r e l a t i v e  s iz e s  o f  th e  two peaks a ls o  change 
d r a s t i c a l l y .  The m ajor peak near 80 C ( I I I )  rem ains more o r  le s s  con s tan t in  shape and 
p o s i t i o n .

The fa c t o r s  r e s p o n s ib le  f o r  th e  thermograms

The o r i g in  o f  th e  exotherm al r e a c t io n  in  p re  r i g o r  meat i s  a t  p re s en t not c le a r .  I t  is  
p o s s ib ly  caused by some s u p e r -a c t iv a t io n  o f  one o r  more m e ta b o lic  enzymes, p o s s ib ly  b rea k ' 
in g  down ATP o r  some o th e r  h ig h -en e rg y  compounds. The endotherm al t r a n s i t io n  peaks cou ld  
be due to  th e  m e lt in g  o f  l i p i d s ,  n u c le ic  a c id s ,  p o ly sa c ch a r id e s  o r  p r o t e in s ,  o r  the b reak­
down o f  w a ter  s tru c tu re  (Karmas and D iM arco, 1970) . P o ly sa c ch a r id e s  and n u c le ic  a c id s  
p rob a b ly  do not occu r in  D S C -d e tec tab le  amounts in  m uscle. V is ib l e  f a t  in  cow shows a 
s tro n g , com plex m e lt in g  peak between 29 and 45 C (n o t shown h e r e ) , and i t  i s  im probably 
th a t  s i g n i f i c a n t  amounts o f  h ig h e r -m e lt in g  fa t s  e x is t s  in  the t is s u e ,  a lthough  th is  cannot 
be ru le d  o g t .  The w a ter s tru c tu re  h yp o th es is  o f  Karmas and DiMarco (1970) f o r  the m ajor 
peak a t  80 C appears u n l ik e ly ,  s in c e  we have found th a t  th e  s im i la r  peak in  e g g w h ite , on 
which th e  au thors based t h e i r  h yp o th e s is , is  in  f a c t  due to  th e  u n fo ld in g  o f  ovalbum in and 
o th e r  g lo b u la r  egg  p r o te in s .
Thus, we in t e r p r e t  the endotherm al peaks in  th e  meat thermograms as p r o te in  u n fo ld in g .

I t  i s  in t e r e s t in g  to  r e la t e  th e  thermogram shape to  o th e r  known e f f e c t s  o f  h ea t on the 
p h y s ic a l and chem ica l p r o p e r t ie s  o f  meat and is o la t e d  meat p r o t e in s .  Many au thors have r e '  
p o r ted  d r a s t ic  changes in  th e  30-50 C r e g io n  f o r  both  whole meat and f o r  is o la t e d  meat 
p r o t e in s .  Hamm (1972) r e p o r ts  o ld g r  data  showing th a t  the w a ter  b in d in g  c a p a c ity  o f  whole 
meat s t a r t s  f a l l i n g  a lr e a d y  a t  30 C and more d r a s t i c a l l y  above 40°C, w h ile  th e  pH and the 
l e v e l  o f  f r e e  d iv a le n t  c a t io n s  s t a r t s  r i s in g  d r a s t i c a l l y  a t  40°C. Goodno and Swenson ( X975 
a , b) found by p H -s tu d ies  a sharp t r a n s i t io n  in  both  is o la t e d  m yosin and i t s  sub fragm ents, 
s t a r t in g  below  30 , w ith  a maximum a t  about 40 °, b e in g  f in is h e d  a t  about 60°C. Burke 
al_. (1973) found by ORD s tu d ie s  on is o la t e d  m yosin fragm ents two d i f f e r e n t  t r a n s i t io n  
r e g io n s ,  th e  low er o f  which s ta r te d  a t  about 30° and reached  a maximum a t  44°C. In  ou r OS 
thermograms o f  meat we f in d  no m ajor peak in  th e  30-50°C r e g io n  when v i s i b l e  f a t  i s  a v o ide 
The f i r s t  peak observed  in  our meat thermograms s t a r t s  a t  49-50°C , r i s in g  r a p id ly  in to  the 
f i r s t  peak com plex. T h is  may co rrespon d  to  th e  in te rm e d ia te  p la te a u  between 50 and 55 C i n 
the p h y s ic a l and chem ica l param eters o f  m eat, r e p o r te d  by Hamm (1 9 7 2 ), as w e l l  as to  the 
second ORD t r a n s i t io n  r e g io n  found by Burke e t  a l ,  (1973) f o r  is o la t e d  m yosin sub fragm ents/ 
a p p a ren tly  s t a r t in g  a few  d eg rees  be low  50 C, rea ch in g  a maximum a t  55-52°C , and dropping 
sh a rp ly  aga in  ju s t  below  60 C.
G iven  our h igh  ¿cann ing r a t e ,  i t  may a ls o  correspon d  to  th e  p la te a u  in  th e  45-50°C r e g i ° n 
in  th e  d ecrea se  o f  e a s i l y  a v a i la b le  d y e -b in d in g  groups in  is o la t e d  actom yosin  (Hamm,
19^6 ). Thus, i t  appears th a t  the u n fo ld in g  o f  m yosin c o n tr ib u te s  to  th e  p ea k (s ) in  the 50' 
65 C ran ge , p o s s ib ly  peak I .  g
Peak I I  resem b les  the s in g le  peak ob ta in ed  from  m anually d is s e c te d  in tram u scu la r con n ec t! 
t is s u e  from  th e  same m uscle, s t a r t in g  a t  about 61°C, rea ch in g  a maximum a t  about 66.5 C/ 
t a i l i n g  o f f  a t  about 72 C (n o t shown h e r e ) .
Th is  a ls o  a g rees  w e l l  w ith  o th e r  in v e s t ig a t io n s  o f  in t a c t  c o n n e c t iv e  t is s u e  (Mohr, 1971)•
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The s o lu b le  sa rcop la sm a tic  p ro te in s  c o n s t itu t e  a h eterogen ou s m ix tu re  o f  h ea t l a b i l e  p ro -  

(L ee  S i - '  1974). D rip  ju ic e  from  thaw ing c a l f  m. s te rn eom an d ib u la r is  shows a 
complex therm ograg (n o t shown h ere ) s t a r t in g  a t  55°C, w ith  d i s t in c t  peaks a t  66 and 75°C, 
c a l l in g  o f f  a t  80 C.
Thus, s o lu b le  p r g te in s  may a ls o  c o n tr ib u te  to  the g e n e ra l " h i l l "  in  th e  meat thermogram. 
a , £ f ak near 80 c i s  q u it e  con s tan t and w e l l  d e f in e d  in  a l l  meat samples in v e s t ig a t e d ,
. a th e  peak appears to  have s ig n i f ic a n c e  f o r  th e  sen sory  q u a l i t y  o f  th e  meat-. A cco rd in g  
°  da ta  from  M ach lik  and Draudt (1 9 6 3 ), as summarized by F o r r e s t  e t  a l . (1 9 7 5 ), tem pera­

tu re s  a t  o r  near th e  s t a r t in g  tem pera tu re  o f  th is  peak causes a d r a s t ic  harden ing o f  the

When th e  in g e r  tem pera tu re  o f  b e e f reach es  about 60°C, the meat i s  " r e a r " ,  when i t  reaches 
“ to u t  71-75 C i t  i s  "medium", and when i t  reach es  77-82°C i t  i s  "w e l l  done" (F o r r e s t  e t  
¿ 1 . ,  1975; P au l, 1975 ). —

he id e n t i t y  o f  th is  peak is . not c le a r .  P o s s ib ly  i t  rep re s en ts  th e  u n fo ld in g  o f  a c t in  the 
n iy  m ajor m uscle p r o te in  component not y e t  accounted f o r  in  th e  thermogram. A cco rd in g  to  

namm (1972 ), the I-band  (a c t in )  i s  d e s tro y ed  by h ea tin g  meat to  70°C, as seen in  e le c t r o n  
m icroscope. The s t a r t in g  p o in t  o f  the peak in  the DSC thermogram cou ld  p o s s ib ly  be as 
ea r ly  as 70 C, but obscu rred  by the e a r l i e r  peaks.

d i f f e r e n t i a l  Scanning C a lo r im e try  (DSC) may in c re a s e  our understand ing o f  the m o lecu la r  
P rocesses  which tak e  p la c e  in  meat du ring  h e a t in g , and may make i t  p o s s ib le  to  d is t in g u is h  
e tween u n im o lecu la r p r o te in  u n fo ld in g  t r a n s it io n s  and m u lt im o le cu la r  a g g re g a t io n  phenomena.
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