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Changes in Myofibrillar Proteins during Gel Formation of Mixed
Salt-ground Fish Meats and The Effect of Bovine Plasma Powder

Noboru KATO, Seiichi KITAKAMI, Hiroshi OIKAWA, Kosaku YASUNAGA,
Yutaka YANO, Satomi KOSEKI and Ken-ichi ARAI

Abstract

Frozen surimis of Pacific whiting (PW), walleye pollack (WP) and their mixture (PW+WP) with various
weight ratios were ground with either 2.59% NaCl or 2.5 9% NaCl plus 3 % bovine plasma powder. The salt-ground
meats were preheated at 30°C for up to 9 h and then subjected to subsequent heating at 90 °C for 20 min to obtain the
preheated and two-step heated gels. Changes in the subunit compositions of myofibrillar proteins in the gels were
analyzed by using SDS-polyacrylamide gel electrophoresis in connection with the preheating time. The results
obtained were as follows.

(1) When the salt-ground meats were preheated at 30°C, myosin heavy chain (HC) in the gels from the mixture
(WP+PW) decreased with the production of its polymer (HCn) and a small amount of the components migrating
between HC and actin (X1). While the subsequent heating at 90°C for 20 min, drastically diminisheed HC and
promoted the production of X1 as well as the components migration faster than actin (X2).

(2)  When 3 % bovine plasma powder was premixed into the salt-ground meats, the changes of HC and HCn in
the preheated gel from the mixture (WP+PW) were suppressed. Furthermore, bovin plasma was beneficial to
preventing the drastic decrease of HC with a concomitant production of X1 and X2 caused by the heating at 90°C
for 20 min.

A discussion was made on characteristic correlation between the heat-induced setting gelation profile of the
salt-ground meat from the mixed frozen surimi with bovine plasma and the cross reaction among protein components

in the mixture.
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Fig.1 Change in SDS-polyacrylamide gel electrophoretic patterns of preheated and two-step heated gels from two
fish species frozen surimis and their mixture as a function of preheating at 30°C.

Pacific whiting (PW) and walleye pollack

(WP) frozen surimis, and their mixtures were ground with

2.59% NaCl. The salt-ground meat was preheated at 30°C for several hours (to obtain the preheated gel), and
subsequently heated at 90°C for 20 min. (to obtain two-step heated gel).

The heated gels were solubilized into SDS-urea-mercaptoethanol (pH 8.0) mixture, and the soluble protein
(each 5ug) was analyzed by SDS-PAGE using 5% polyacrylamide gel rod in the same manner as that of
previous paper. The protein bands were stained with Coomassie Brilliant Blue R.

WP : Frozen surimi of Walleye pollack.
PW : Frozen surimi of Pacific whiting.

S
The mixing weight ratio of WP:PW are:

The components analyzed:

: Salt-ground meat just after preparation.
(A)100:0, (B)75:25, (C)50:50, (D)25:75, (E)0:100.

Cross-linked myosin heavy chain, migrating into 59 polyacrylamide gel

HCn:

HC : Myosin heavy chain

X1 : Components migrating between HC and Actin
A Actin

X2 : Components migrating faster than tropomyosin
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Fig.2 Change in SDS-polyacrylamide gel electrophoretic patterns of preheated and two-step heated
gels from two fish species frozen surimis and their mixture with further addition of bovine
plasma powder as a function of preheating at 30°C.

The preparation of the salt-ground meats from two fish-species and their mixture was made
as in the legend of Fig. 1, except that 39 bovine plasma powder was premixed with the

salt-ground meat.

The SDS-PAGE of the heated gels was carried out also in the same manner as in the legend

of Fig.1.

The same abbreviations for the mixtures of frozen surimis and the subunit components of
myofibrillar proteins in the heated gels were used as in Fig. 1.
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Fig.3 Change in subunit compositions of myofibrillar proteins in heated gels from two fish-species frozen surimis
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and their mixtures with addition of bovine plasma powder as a function of preheating at 30°C.

From the data shown in Fig.1 and 2, the content of each protein component on the electrophoretic patterns
was determined by measuring the difference of absorbance at 640 nm and 700 nm with a densitometer, and
expressed as relative content (%), on the basis of total protein content in the salt-ground meat according to

the method of Numakura et al.
The mixing ratio of WP:PW are; (a)100:0, (b)75:25, (c)50:50, (d)25:75, (e)0:100.

(A) Preheated gel with 3 9% plasma powder

(B) Two-step heated gel with 39 plasma powder
(@), Myosin heavy chain (HC)
(A), Cross-linked HC (HCn)
(@), Cross-linked HC with larger molecular size (HCn')
(A), Components migrating between HC and actin (X1)
(M), Actin + Tropomyosin (A+TM)
(), Components migrating faster than actin (X2)
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Fig.4 Change in breaking strength and gel stiffness of two-step heated gels formed two fish-species frozen surimis
and their mixture with and without addition of bovine plasma powder as a function of preheating at 30°C.

The same two-step heated gels used for the SDS-polyacrylamide gel electrophoretic analysis were applied

for the measurement of breaking strength (BS) and breaking strain (bs) with reometer. Gel stiffness was

calculated as (BS/bs).

Materials for the salt-ground meat :
@ Walleye pollack frozen surimi (WP)
@ Pacific whiting frozen surimi (PW)

® Mixture of WP and PW in an equal weight (WP:PW=1:1)

@ WP+39% plasma powder
® PW+39% plasma powder
® (WP:PW=1:1)+39% plasma powder

(A) Preheating time-depndent change in BS.

(B) Breaking strength vs Gel stiffness.
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