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The Effect of Addition of Protease Inhibitor from Marine Bacterium
on the Strength of Gel Formation of Sardine Meat Gel (Kamaboko)
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The effect of crude protease inhibitors of marine bacterial origin on the formation of gels from various fishes
such as krile, sardine and squid meat paste (surimi) was investigated. Among them, crude protease from sardine
was strongly inhibited followed by krile whereas no inhibition was observed in squid. Various naturally occurring
protease inhibitors were mixed with bacterial ones and the inhibitory effect on the crude protease from sardine
was also determined. The most effective one was leupeptin from terrestrial actinomycete. The crude inhibitors of
microbial origin were frantionated by DEAE—cellulofine column chromatography, resulting in two active franc-
tions. The fraction eluted first, marinostatin (simple peptide), had an inhibitory activity against serine protease
whereas the second one, monastatin (glycoprotein), had an inhibitory activity against cysteine protease. The in-
hibitory effect of these inhibitors on the formation of gel was performed. The elasticity and jelly strength of gel
from sardine surimi was effective in the presence of monastatin whereas no such effect was observed in the
presence of marinostatin, suggesting that the former one might be applicable to cooked fish meat gel
(Kamaboko).
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Fig. 1. The inhibitory effect of crude PI (CPI) on
various crude proteases (CP) from surimi by SDS
—polyacrylamide gel electrophoresis. C, Carp my-
osin (M); 1, CPI; 2, M+CP; 3, M+CP+CPI;
HC, Myosin heavy chain
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Fig. 2. The inhibitory effect of various naturally oc-
curring PI added with CPI on crude sardine pro-
tease by SDS-polyacrylamide gel electrophore-
sis. C, Carp myosin (M); I, CP from sardine; II, M
-+ CP; III, M+ CP + PI; HC, Myosin heavy chain

1, a2-Macroglobulin (Bovine); 1’, 1+PI, 2,
Leupeptin; 2" +PI, 3, Trypsin inhibitor (Soybe-
an); 3', 3+PI

Table 1. The effect of crude PI (CPI) on the gel
formation of sardine surimi

PI concentration Breaking  Breaking

o strength strain Whiteness
%) (g) (mm)
0 94 5.4 25.8
0.05 315 7.3 24.0
0.1 435 8.8 22.6
0.20 513 9.1 20.5
1.0% 402 8.0 23.6

*1 Egg white
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Fig. 3. The elution pattern of PI by DEAE-cellulo-
fine colunm chromatography. Fractions of 12 mL
were collected.

Table 2. The effect of marinostatin on the gel for-
mation of sardine surimi

Marinostatin Breakin Breaking
concentration (%) strength gg) strain (mm)
0 247 7.2
0.075 238 7.0
0.150 227 6.6
0.225 229 6.8
0.300 220 6.6

Table 3. The effect of monastatin on the gel forma-
tion of sardine surimi

Marinostatin Breakin Breaking
concentration (%) strength (gg) strain (mm)
0 206 6.6
0.04 287 7.7
0.08 369 8.4
0.12 352 8.3
0.16 368 8.4
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