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Fig. 1 Relative storage modulus (G’/G’ 10) of several
actomyosin solutions. Actomyosin in 0.3 M
NaCl and 10 mM K phosphate (pH 7.0) was
heated with a heating rate at 2°C/min. G
storage modulus, G’10; storage modulus at
10°C. Protein concentration was 10-14 mg/
ml. atka mackerel (Pleurogrmmus azonus),
sand eel (Ammodytes perspnatus), scalyeye
plaice (Acanthopsetta nadeshnyi), silver croa-
ker (Pennahia argentatus)
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Fig.2 Effect of high temperature incubation on vis-
cosity of mixed actomyosin solution. Mixed
actomyosin solution having chicken, atka
mackerel and silver croaker actomyosin at 2.
83 mg/ml each (a), and chicken and atka
mackerel actomyosin at 4.25 mg/ml each (b)
was suspended in 0.3 M NaCl and 10 mM K
phosphate (pH 7.0). ; heated at 90°C for 10
min. [J; preheated at 40°C for 300 min, foll-
owed by heated at 90°C for 10 min. W ; pre-
heated at 50°C for 180 min, followed by heated
at 90C for 10 min. Results represented the
mean + SD of 4-5 separate experiments.
SD = standard deviation.
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Fig. 3 Effect of high temperature incubation on viscosity of actomyosin solution. Actomyosin was suspended in 0.3
M NaCl and 10 mM K phosphate (pH 7.0) at 8.5 mg/ml. (a); chicken, (b); atka mackerel, (c); silver croaker

actomyosin. ; heated at 90°C for 10 min.

[]; preheated at 40°C for 300 min, followed by heated at 90°C

for 10 min. M ; preheated at 50°C for 180 min, followed by heated at 90°C for 10 min. Results represented

the mean = SD of 4-5 separate experiments.
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Fig.4 Scanning electron micrographs of heat-induced mixed (chicken and atka mack-
erel) actomyosin gels. Actomyosin solutions were heated at 40C for 300 min,
then 90°C for 10 min (a-c), 50°C for 180 min, then 90°C for 10 min (d-f). (a, d);
without egg white protein, (b, e); with 0.2% (w/w), (c, f); with 0.5% (w/w).
Actomyosin conditions were the same as those in Fig. 2.
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Fig. 5 Scanning electron micrographs of heat-induced mixed (chicken, atka mackerel
and silver croaker) actomyosin gels. Actomyosin solutions were heated at 40°C
for 300 min, then 90°C for 10 min (a-c), 50°C for 180 min, then 90°C for 10 min (d-
f). (a, d); without egg white protein, (b, e); with 0.2% (w/w), (c, f); with 0.5% (w/
w). Actomyosin conditions were the same as those in Fig. 2.
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Fig. 6 Changes in SDS-PAGE pattern of protein components in mixed actomyosin solution after
heating. Mixed actomyosin from chicken (0.25 mg/ml) and atka mackerel actomyosin (0.
25 mg/ml) was heated at 40°C for 300 min and then 90°C for 10 min (a, b), at 50°C for 180
min and then 90°C for 10 min (c, d). SDS-PAGE samples were prepared without (a, c) or
with 2-mercaptoethnol (b, d). Each 10 w1 of sample solution was applied at 5% polya-
crylamide gel for SDS-PAGE. C; Chicken actomyosin, H; atka mackerel, G; silver croa-
ker, E; Egg white protein. C-E; unheated protein samples. MHC and Ac show myosin
heavy chain and actin, respectively. 0, 0.2, 0.5 indicates containing percentage of egg white
protein (w/w) in mixed actomyosin solution. An asterisk indicates a protein aggregates.
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Fig.7 Changes in SDS-PAGE pattern of protein components in mixed actomyosin solution after
heating. Mixed actomyosin from chicken, atka mackerel and silver croaker actomyosin
(0.17 mg/ml each) was heated at 40°C for 300 min and then 90°C for 10 min (a, b), at 50°C
for 180 min and then 90°C for 10 min (c, d). SDS-PAGE samples were prepared without (a,
c) or with 2-mercaptoethnol (b, d). Each 10 xl of sample solution was applied at 5%
polyacrylamide gel for SDS-PAGE. Symbols were the same as those in Fig. 6.
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Fig.8 Changes in hydrophobicity of mixed

actomyosin with egg white protein after heat-
ing. Mixed actomyosin solutions having each
actomyosin at 0.17 mg/ml (a) and 0.25 mg/ml
(b) were suspended in 0.3 M NaCl and 10 mM
K phosphate (pH 7.0). (a); Mixed actomyosin
from chicken, atka mackerel and silver croa-
ker (b); from chicken and atka mackerel. ;
heated at 90°C for 10 min. []; heated at 40°C
for 300 min and then 90C for 10 min. M;
heated at 50°C for 180 min and then 90°C for 10

min. Results represented the mean = SD of 3

separate experiments.
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Fluorescence Intensity

Percentage of egg white protein (w/w)

Fig. 8 Changes in hydrophobicity of actomyosin with egg white protein after heating. Actomyosin was suspended
in 0.3 M NaCl and 10 mM K phosphate (pH 7.0) at 0.5 mg/ml. (a); chicken, (b); atka mackerel, (c); silver
croaker. : heated at 90°C for 10 min. [ ; heated at 40°C for 300 min and then 90°C for 10 min. M ; heated

at 50°C for 180 min and then 90°C for 10 min.
SD = standard deviation.
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Results represented the mean = SD of 3 separate experiments.
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Abstract

The effect of egg white protein on heat-induced gelation of mixed actomyosin from chicken and several
fishes was studied. Mixed actomyosin was heated at 40 ‘C for 300 min followed by heating at 90 ‘C for 10
min, 50 C for 180 min and finally at 90 C for 10 min, or 90 C for 10 min. For each heat treatment, the
samples were used for measurement of viscosity, surface hydrophobicity, SDS-PAGE analysis, and observa-
tion of gel structure. The viscosity of mixed actomyosin from chicken and atka mackerel (Pleurogrmmaus
azonus) after heating increased in the presence of egg white protein, whereas that of mixed actomyosin from
chicken, atka mackerel and silver croaker (Pennahia argentatus) was decreased. Disulfide bonds were
formed in heat-induced aggregates of actomyosin regardless of the presence or absence of egg white protein.
However, with increasing temperature the change in hydrophobicity did not correspond to that in viscosity.
This finding suggests that hydrophobicity makes only a small contribution to the rheological properties of
mixed actomyosin. The heat-induced gel showed an increasingly coarse structure as the proportion of
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chicken actomyosin decreased. Mixed actomyosin formed a fine network structure, in which the particles
adhered to the surface of the strands forming gel structure, as the amount of egg white protein increased.

In conclusion, the strength of heat induced mixed actomyosin gel decreased on addition of fish actomyosin
to chicken actomyosin solution. However, it is possible to improve the rheological properties of mixed
actomyosin by adding egg white protein, because it interacts with several actomyosins.



