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4 - 1 3 EFFECT OF 00NIC STRENGTH ON EXTRACTABILITY AND ELECTROPHORETIC
PICTURE OF PROTEINS IN A CHICKEN BROILER MUSCLE TISSUE.
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University of Wroclaw, Wroclaw,Poland.

9t *nd
The extractability of proteins.mainly actomyosin of broiler chickens b r e a ^  
thigh muscles during comminuting and salting was determined.The muscle 3 5;0, 
homogenate prepared using a common CBlt solutions of ionic strength 't10n* rm
and 0 .5 5 was centrifuged and 3 fractions were obtained, i.e. colloid tho * j.0
nrotein sol and the residue.The increase in actomyosin extractability in aea 
of colloid solution and protein sol was observed as resulted from the i th«'1in 
ionic strength.The actomyosin extractability of breast muscles was hi92efoUnd * 
that of thigh muscles. A remarkable part of thigh muscle actomyosin was l0« 
the fraction of protein colloid solution, whereas actomyosin of breast d f
was determined mainly in protein sol. The electrophoretic analysis indie o

. __ j  ̂ -i n f  r\ n r  f H n act flflnfindfint OH lOnlC SI 1 „ tz O'* ■
was determined mainly in protein sol. i ne elect ropnoreye
various quantitative ratio of myosin to actin as dependent on ionic - . t r ^ g , ^ , ,
salt solutions used for homogenization. The ratio of myosin to a^tln ed
when the ionic otrenght increased.The electrophoretic analysis also gfwueo loe  ̂ j ______  Jr, rh, a r t M u n j  n COHlOh’*w h e n  the i o n i c  o t r e n g n t  i n c r e a s e u  . i no  uxov... .... = . — -----  0 t
ficant differences In the content of .<-actlnin in the actomyosin compl 
colloid fraction in comparison with actomyosin complex in protein sol.



’■echVOfibrillar Pr°tein3 Pl0y an imP°rtant role in the formation of functional and 

n°lo9ical properties of meat /Acton et.al..1983/.In the solutions of high ionic
° *■ rena
c0mn1 ' myofibrillar proteins, mainly myosin and actin, occur as an actomyosin

*-The ratio of myosin to actin in the actomyosin determines a number of fun-

Intr°duotion

CQrnple 

S U o na i
Properties of the proteins /Galluzzo and Reganstein,1978; Acton et.al.,1983, 

he factors deciding on extractability of actomyosin is the ionic strenqth 

Processing of comminuted meat products, the ionic strength depends on the 

of sodium chloride and polyphosphates added to the batter.For many years,the 

s °n the extractability of muscle proteins in NaCl solutions, have been 

rned /Gillet et al.,1977,van Ciord and Wesdorp, 1978/.Such studies are usually 

under model conditions, being different from those applied in manufacture 

Slng.A complex analysis of protein structures in comminuted moat after adding 

*** made by Gchut and Drouwer /1974,1979/.Apart from colloid solutions of pro-

llJBcl‘ thSy 3 la 0 analy2ed Oel fraction /sol fraction/ resulting from centrifuging of

0 homogenates in NaCl solutions.
X |"J t- L

in t ° PrGsent study, the effect of ionic strength on actomyosin extractability 

°rm of colloid solution and protein sol was analyzed.
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hin
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allowed to obtain three values of 

strongth in homogenates :/C=0,35; 

and 0 ,5 5 , with regard to physiological 

strength of muscles /t =0,15 /Coll 
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separation and purification



1750 x G for 30 min. after adding the NaCl solution of adequate ionic strength 

in the ratio 1 : 1  to the homogenate.Further analytical procedure is shown in the 

diagram.The determination of proteins was made by the biuret method by Gornall
* 0C£

a l . / 1 9 4 9 / . Electrophoresis was made according to Porzio and Pearson / 1 9 7 7 /  on ' 

polyacrylamide gel in Tria-glicin buffer,pH 8 ,8 with SOS and urea.A densitometr' 

analysis was made on DM-2 densitometer with an integrator.

Results

E x t r a c t a b i l i t y  o f  p r o t e i n s

Together with the increased ionic strength, the homogenate extractability 

chicken breast and thigh muscles decreases, which is due to the decreased ex 

ctability of sarcoplasmic proteins, being dominant in the colloid solution.At 

same time, extractability of proteins from thigh muscles of ionic strength ° 

0 ,5 5 and 0 ,3 5 is higher than that from breast muscles.Other results were obtai 

from the analysis actomyosin fraction extractability.These results are shown 

table 1 os a sun of the amount of actomyosin in the colloid solution and in 

protein sol.It was proved^that the increased ionic strength increased actomyOJ 

extractability, and especially large amount of actomyosin was extracted from 

breast muscles of ionic strength of 0,55. The comparison of the data presents 

table 1 allows to conclude that the main Dart of actomyosin extracted form bre

muscles is found in protein sol,whereas actomyosin from thigh muscles is Pr 

in,the soluble fraction and protein sol in approximate amounts.The amount o
f act»'

and
myosin  e x t r a c t e d  from b r e a s t  m u sc le s  i3  h i g h e r  th a n  t h a t  from t h i g h  muscle-3 

d i f f e r e n c e  i n c r e a s e s  w i t h  t h e  i n c r e a s e d  i o n i c  s t r e n g t h .

E l e c t r o p h o r e t i c  a n a l y s i s

As a result of electrophoretic separation, 10 fractions were obtained f°r 

myosin in the colloid solution and 10 fractions in protein sol.The separatin '1
* i  ~ In

0 C X.0'

a ( e

th0

tri 0 
rifl

the

shown in figs 1 and 2. The fractions of actin and myosin were identified on
■ft off0

electrophotographs whereas their weight ratio was calculated from the dens 

scan /table 2 ./.The increased ionic strength decreases the ratio of myosin t0 

in the actomyosin from breast and thigh muscles and it is remarkably low a 

ionic strength of 0 ,5 5 .The ratio of myosin to actin in the colloid fraction 

the protein sol varies for different values of the ionic strength.The content 

<i.-actinin in actomyosin calculated from the donsitometric scons account-* ^
. ^ Q J, 1*̂

diversified structure of actomyosin in both fractions.Actomyosin from t G
c o  ffP

solution is characterized by a considerably higher content of c*.-actinin ln
to 0

rison to actomyosin in the protein sol, which at the lower ratio of myosiP
t h ®

indicates that the proteins of thin filament pass in a qreater extent into 

colloid fracticr

r the



P”t ractability of chicke n muscle proteins.
Î61>18 !

Type of muscles Dreaot muscles Thigh muscles
'

_I.oric strenqht 0,35 0,45 0,55 0,35 0,45 0,55
Proteins in 
colloid fraction 36,3b 32,3C 25,2d 41,9a 32,5C 31,2C
Actomyosin in 
Protein sol 12,0 C 16,7e* 42,9® 3,Ie 3,3d 9,4d
Sum of nctomyosins 
in colloid fraction 

_£nd protein sol
15,3e 23,9b 46,4° 12,5f 17,6d 20,2C

a # h , c , d , e , f -  the cane letter in the indices 
for insignificant difference at

of 2 moan 
C*. = 0,05.

values accounts

Weight ratio of myosin to actin in actomyosin •

Zyp_° of musclos Breast muecles Thinh muscles
i£nic strenqht 0,35 0,45 0,55 0,35 0,45 0,55
Actomyosin in 
Protein sol 0,39bc 0,92° 0,66d'0 1,16« 0 ,f!3C 0,70d
Actomyosin in 
colloid fraction 0,93b 0,03bc 0,55f 0,91bc 0,74d 0,64°

'.b.c.d.o.f - the same letter in the indices of 2 mean values accounts 
tor insignificant difference at c L = 0,05.

porcentago of O . - actinin in actomyosin

rVpe of muscles Breast muscle G Thigh muscles
ionic strenght 0,35 0,45 0,55 9,35 0,45 0,55
Actomyosin in 
Protein sol 6.3d® 6,5de 4,lf 5,2of 5,30f 7,0d~
^tomyosin in 
olloid fraction 14.la 14,3a 1 0 ,0C 10,4bc 1 2 ,2b 15,7®

0 > b , c , d , e , f - the same letter in the, _ , „ : j.iivjn.0 0  oi moan \
tor insignificant difference at c 0,05.

breast muscles thigh muscles
^  mol.wt,/daltons/

myosin heavy chain 
■ m m --------220 000

- ____ci, - actinin
’ 105 000-

( W  v
' ! M \

n

/t= 0,35 0,45 0,550,35 0,45 0,55

i9,Jros i and 2. Electrophoresis of protein sol actomyosin.
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RAPID GLYCOLYSIS TEST FOR DETECTION OF DC BEEF IN SLAUGHTER LIN®

M. VADA-KOVÂCS
H u n g a r ia n  Meat R e s e a r c h  I n s t i t u t e
B u d a p e s t ,  IX . G u b ac s i  u t  . 6 /b

INTRODUCTION

The e a r l y  d e t e c t i o n  o f  DC b e e f  i a  o f  g r e a t  im p o r ta n c e  b o th  i n  c a r c a s 3  
dingiand th e  most r e a s o n a b l e  u t i l i s a t i o n  o f  b e e f ,  e s p e c i a l l y  i n  c o n n e c t i o n  ^
h o t  b o n in g  f o l lo w e d  by vacuum p a c k in g  /S e id e m a n  a t  a l . 1 9 8 2 / .  High f r e q u e n c y  
DC b e e f  was found  by T a r r a n t  and S h e r i n g t o n  / 1 9 8 o / t P uo lanne  / 1 9 8 o / ,  Vada 0 n 
/ 1 9 8 4 / .  F o r  e a r l y  d e t e c t i o n  o f  DC b e e f  Davey and G r a a f h u i s  / 1 9 8 1 /  and B raa  __ 
/ 1 9 8 4 /  p r o p o s e d  t h e  r a p i d  g l y c o l y s i s  in d u c e d  by t h a w - r i g o r  and e l e c t r i c a l  •?

: n u l a t i o n «  F o r  d e t e c t i o n  o f  DFD p o r c i n e  m usc le  r a p i d  g l y c o l y s i s  t e s t  in d u c e d  
added  Ca + was s u g g e s t e d  /V a d a -K o v a c s ,  1 9 8 1 / .  2+

I n  t h i s  p a p e r  a  new g l y c o l y s i s  t e s t  f o r  b e e f  i s  p r e s e n t e d .  Endogenous “ 3 ^ 
was r e l e a s e d  by s u r f a c t a n t  T r i t o n  X - lo o .  R ap id  g l y c o l y s i s  o f  b e e f  was i n “u 

. a l s o  w i t h  added  Ca- .

MATERIALS and METHODS

3 .0  g r a n s  o f  sam ple  t a k e n  from  m 
n o g e n i s e d  w i t h  3 . o  ml o f  s o l u t i o n

h 0 'a d d u c t o r  a t  5o m in u te s  p o s t  n o r t e o  /
c o n t a i n i g  0 .2 5  -  5*o% T r i t o n  X - lo o  / S 0"




