Nippon Suisan Gakkaishi

58(8), 1529-1533 (1992)

BEMHIEE & v 37 BOBGE R

M E, &Kk K
(1992 4 3 7 5 HEA)

Heat-Coagulation Property of Fish Sarcoplasmic Proteins

Katsuji Morioka*® and Yutaka Shimizu*s

To study the mechanism of the gel-strength increasing effect of sarcoplasmic proteins (Sp-P)
on fish meat gel, the interaction between each component of Sp-P and actomyosin (AM) occurr-
ing during heating was examined. Heat coagulation temperature range was measured for
each component by gradually heating the Sp-P extracts (/=0.05) from 9 fish species: 40-50°C
for 50K, 43K, and 23K; 50-60°C for 94K, 60K, 40K, 30K, and 25K; 60-70°C for 65K,
63K, 55K, and 35K; >70°C for 20K components>. These components, however, remained
in the mixed solution (/=0.7) of Sp-P and AM at a ratio of 1 to 2 even after heating at
80°C. This was attributable to the fact that the coagulable Sp-P components bound to AM
molecules one after another at their coagulation temperatures were suspended in the solution.
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Table 1. Heat-coagulability of sarcoplasmic proteins (Sp-P) extracted from white muscle of 9
fish species at temperatures ranging from 30 to 90°C (%)
Heating temp. (°C) 30 40 45 50 55 60 65 70 80 90
Yellowfin tuna 0.4 3.8 5.5 20.8 72.3 87.2 94.8 96.0 96.5 96.7
Pacific mackerel 2.5 3.8 10.1 31.7 52.0 70.4 82.4 95.7 95.7 95.7
Sardine 10.5 19.8 311 41.7 82.6 91.1 91.1 92.5 93.6 94.0
Red sea bream 3.2 7.2 13.9 31.4 72.2 85.2 93.2 94.1 95.6 96.2
Walleye pollack 2.7 32.7 39.8 54.1 63.7 71.4 75.3 76.9 80.2 81.3
Carp 0 0 5.3 16.8 38.6 50.3 55.2 66.7 76.4 76.4
Crurian carp 4.0 4.0 9.5 24.5 45.3 55.0 57.6 62.9 66.2 66.6
Rainbow trout 3.7 21.4 37.3 57.4 74.7 89.8 90.8 91.8 93.4 93.4
Tilapia 0 0 2.2 5.9 22.2 28.9 66.4 75.6 78.4 78.4

Extraction was done at I=0.05, pH 7.0. Coagulation test of sarcoplasmic extracts was performed by heating the test tubes containing

10 m/ of each extract in water bathes at fixed temperatures for 15 min.
and then centrifuged at 12,000 <g for 15 min.
Protein concentration was determined by the method of Lowry et ql.8)

Immediately after heating, the test tubes were cooled in ice water
The supernatants thus obtained were used for determination of protein concentration.
Heat-coagulability was obtained from following formula: (A—

B)/A x 100, where A and B are values of the protein concentration before and after heating at each temperature, respectively.
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Fig. 1. SDS-polyacrylamide gel electrophoretic patterns (A) and band composition (B) of Pacific
mackerel Sp-P remaining in the supernatant after heating at temperatures ranging from 30

to 80°C.

The procedure of the coagulation test was the same as described in Table 1.
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Fig. 2. Solubility curves of actomyosin (AM)

solution from threadfin bream muscle, Sp-P
solution from Pacific mackerel muscle, and
their mixture after heating at temperatures
ranging from 30 to 80°C. Ionic strength and
pH of the solution were adjusted to 0.7 and
6.8, respectively.

a (), AM solution (4 mg/ml); (b) (a), Sp-
P solution (2 mg/ml); c (O), mixed solution of
AM and Sp-P (4 and 2 mg/m/ of each pro-
tein); d (@), mixed solution of AM and pre-
heated (80°C, 15 min) Sp-P; and e (2), solubi-
lity curve estimated from (a) and {b).
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Fig. 3. SDS-polyacrylamide gel electrophoretic
patterns of AM solution from threadfin bream
muscle, Sp-P solution from Pacific mackerel
muscle, and their mixture remaining in the
supernatant after heating at temperatures
ranging from 30 to 80°C.

(A), AM solution; (B), Sp-P solution; (C),
mixed solution of AM and Sp-P; and (D),
mixed solution of AM and pre-heated (80°C,
15 min) Sp-P. .

Abbreviations are as follows: MHC, myosin
heavy chain; AC, actin.
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Fig. 4. Densitograms of SDS-polyacrylamide gel
electrophoretic pattern of the mixed solution
of threadfin bream AM and Pacific mackerel
Sp-P remaining in the supernatant before and
after heating at 80°C.

Arrows indicate components of Sp-P. Ab-
breviations are as follows: MHC, myosin
heavy chain; AC, actin.
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