e 13 crFFECT OF JONIC STRENGTH ON EXTRACTABILITY AND ELECTROPHORETEC
PICTURE OF PROTEINS IN A CHICKEN BROILER MUSCLE TISSUE.

Assoc.Prof.Teresa Smolinska, M.Sc.V/iestaw Kopeé

Department of Food Technology of Animal Origin,Agricultur‘ﬂ1
University of Wroctaw, ./roctaw,Poland.

d

The extractability of proteins,mainly actomyosin of broiler chickens breast :n
thigh muscles during comminuting and salting was determined.The muscle f155?0,45
homogenate prepared using a common salt solutions of ionic strength 5‘=Ov356n,
and 0,55 was centrituged and 3 fractions were obtained, i.e. colloid solutiO form
protein sol and the residue.The increase in actomyosin extractability in thaos i
of collocid solution and protein sol was observed as resulted from the incré’ o
jonic strength.The actomyosin extractability of breast muscles was highef . 4 3"
that of thigh muscles. A remarkable part of thigh muscle actomyosin was$ fpe ]
the fraction of protein colloid solution, whereas actomyosin of breast mus®
was determined mainly in protein sol. The electrophoretic analysis indicat?h of
various quantitative ratio of myosin to actin as dependent on ionic strend” od
calt solutions used for homogenization. The ratio of myosin to actin decre?
_when the ionic strenght increased.The electrophoretic analysis also showé £

ficant Jiffercnces in the content of ~<.-actinin in the actomyosin compleX
colloid fraction in comparison with actomyosin complex in protein sol.
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Yofibrillar proteins play an important role in the formation of functional and

*

echnological properties of meat /Acton et.al.,1983/.In the solutions of high ionic
:tfength' myofibrillar proteins, mainly myosin and actin, occur as an actomyosin
complex-The ratio of myosin to actin in the actomyosin determines a number of fun-
‘tiOHal Properties of the proteins /Calluzzo and Reganstein,1978; Acton et.al.,1983,

¥YNeg of
; the factors deciding on extractability of actomyosin is the ionic strength,
n

the B :
prOCessxng of comminuted meat products, the ionic strength depends on the

amoyp,
t : 2
of sodium chloride and polyphosphates added to the batter.For meny years,the

Stud.
ie i1 s
S on the extractability of muscle proteins in NaCl solutions, have been

Perfor '
Med /Gillet et al.,1977 ,van Gord and Wesdorp, 1978/.Such studies are usually

Cond
uct S Z g
ed under model conditions, being different from those applied in manufacture
prgcﬁ
esgj : 4 ’
’ ing.A complex analysis of protein structures in comninuted moat after adding
Wiy g
Wag ¥
+ 758 made by Schut and Brouwer /1974,1979/ .Apart from colloid solutions of pro=-
teins :

the N o e . E " { - e o

hey also analyzed gel fraction /scl fraction/ resulting from centrifuging of

mus 3
cle

homegenates in NaCl solutions,
study, the effect of ionic strength on actomyosin extractability

in th
e ) :
form of colloid solution and protein sol was analyzed,
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Qni = TN
o iz et o
5 Strength in homogenates M =0,35; |Electrophores:sg
045
) énd 0,55, vith regard to physiological Diagram.Methods of actomyosin
v Y ¢
n R g : o 4 5 £ s
a soparation and pu-ivication
§ utrength of musclcs/L =0,15 /Goll } ‘ ‘
g
R
Obson, 1977/.Separation of protein
"a
Cty i
*ons was obtained by centrifuging o o




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
: t
diagram.The determination of proteins was made by the biuret method by Gornall @

i /.
al./1949/.Electrophoresis was made according to Porzio and-Pearson /1977/ on 1074

ic
solyacrylamide gel in Tris-glicin buffer,pH 8,8 with SDS and urea.A densitometrl

analysis was made on DM-2 densitometer with an integrator.
Results
Extractability of proteins

Together with the increased ionic strength, the homogenate extractability of

; ; a=
chicken breast and thigh muscles decreases, which is due to the decreased extl

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

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

ed
0,55 and 0,35 is higher than that from -breast muscles.Other results were Obtain

” z ? x in
from the analysis actomyosin fractzon extractability.These results are shown ¥

e
table 1 as a sum of the amount of actomyosin in the colloid solution and in th

in
protein sol.It was proved that the increased ionic strength increased actomy©®

e
extractability, and especially large amount of actomyosin was extracted from i

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

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

esent
cto”

the

muscles is found in protein sol,whereas actomyosin from thigh muscles is PT
in. the soluble fraction and pfotoin sol in approximate amounts.The amount of @
hyosin extracted from breast muscles is higher than that from thigh muscles 8"
difference increases with the increased ionic strength.

Electrophoretic analysis

0-
act '
As a result of electrophoretic separation, 10 fractions were obtained for |

al
s
myosin in the colloid aolutlon and 10 fractions in protein sol.The eeparation

shown in figs 1 and 2. The fractions of actin and myosin were identified on sbg
electrophotographs whereas their weight ratio was calculated from the deﬂﬂltom i
scan /table 2./.The increased ionic strength decreases the ratio of myosin ¥e o4
in the actomyosin from breast and thigh muscles and it is remarkably low at the i
ionic strength of 0,55.The ratio of myosin to actin in the colloid fraction gVl

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

< e
A or
& -actinin in actomyosin calculated from the densitometric scans accounts f i
. 110%
diversified structure of actomyosin in both fractions.Actomyosin from the ¢° b
y 1 comp

solution is characterized by o considerably higher content of o, ~actinin .10

ot
o
rison to actomyosin in the protein sol, which at the lower ratio of myosin C w

he
indicates that the proteins of thin filament pass in a greater extent into ©

colloid fracticr




Table 3

Extractability of chicken muscle proteins.

e —————

Type of muscles Breast muscles Thigh muscles
e —— g

Ionic strenght 0,38 0,45 04,35 0335 0,45 0,55
Proteins in b b 3 c d a c c
Yolloid fractidn 36,3 22,3 252 41 ,9° 25 i
Actomyosin in c d a d
proteznqsol 12,0 16,7 42 0P 8,1° 3,89 g, 4"
Sum of actomyosins . b g £ d 5
in colloid fraction 15,3 23,9 46,47 12,5 17,6 20 15>

~and protein sol

a,b,c,d,e,f - the sane letter in the indices of 2 mean valucs accounts
for insignificant difference at A& = 0,05,

Tabl

e gy

2. Weight ratio of myosin to actin in actonyosin,
Type of muscles Breast musccles Thigh muscles
Ionic strenght 03135 0,45 0,55 0,35 0,45 0;E5
Actomyosin in be ) de a ol
Bb6tain 551 0,89 0,92 0,66°° 1,16° 0,03° 070"
Actomyosin i b b f I o
©o1101d fraction 0,93 DISEUR L 098" 1D o Vigmid Wig gue
e ————— e " — .
a,b,c,d,e,f - the sane letter in the indices of 2 mean values accounts

for insignificant difference at k= 0,05,

T

able 3
Percentage of o - actinin in actomyosin
e o e
M muscles Breast muscles Thigh muccles
Tonic strenght 0,35 0,45 0759 0,35 0,45 05
R ki
/\Cto 5

myosin in de de i ~ef e (s
Protein sol 6,8 6,5 4,1 5,2 5,301 709
l\ctOH\/O"' '
nyosin in a a c be

BN 3 P oaoiion o At 14,3 10,0 10,4 12,2° 167"
9

>

a-b.c,d,e,f - the same letter in the indices of 2 mean values accounts
for insignificant difference at @ = 0,05

breast muscles thigh muscles
mol.wt./daltons/
myosin heavy chain
_ . > ,
[’"”r—L T — 20 000 r—t‘—'r—r\
== __ _ _ o - actinin 5 Se
e 105 000 -
{w»)\‘_,,)\ (:) actin ,""}__(' o
: RTTTTAR 0007 ob d 0 6 % N\
v - e ,
o | P »
M= 0,35 0,45 0,55 M4=0,35 0,45 0,55

R
19ures 1 and 2. Electrophoresis of protein sol actomyosin,
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