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Fermentation of kamaboko products using rice and/
or red rice koji in ethanol

Tsubasa FUKUDA, Karen KUWASAKI, Ryohei TATSUNO
and Manabu FURUSHITA

Abstract: Kamaboko is a traditional Japanese seafood product. Large amounts of non-standard by-products or
kamaboko pieces are discarded during preparation. Tofiyo, a unique fermented soybean protein food produced
in the Okinawa prefecture, Japan, is prepared by fermenting tofu (soybean curd) in a soaking mixture. In this
study, we applied the fofuyo fermentation method to efficiently utilize kamaboko wastes with the aim of
obtaining valuable food products. Rice and/or red rice koji was mixed in ethanol and fermented to prepare
the soaking mixture. Ethanol concentration affected the protease activity of the soaking mixture, which
influences the texture (hardness) of the fermented kamaboko that can consequently affect consumer
preferences; at 20-40% ethanol concentration, protease activity of the soaking mixture decreased by about
20-50% compared to that of the soaking mixture without ethanol, after fermentation for 2 weeks. We also
experimentally produced fermented kamaboko using soaking mixtures with ethanol concentrations of 20% and
40%. During fermentation, physical changes in texture and chemical changes in protein components of the
fermented kamaboko were investigated. The maximum load values, which characterize the hardness of
kamaboko, decreased during ripening. The values were higher in the soaking mixture with 40% ethanol than
that with 20% ethanol. Crude protein content decreased during the 2-month fermentation period. However,
there was no significant difference in these results between the soaking mixtures at 20% and 40% ethanol
concentrations. Furthermore, viable bacterial counts decreased to almost undetectable levels. Collectively, our
results showed that fermentation changed the texture of kamaboko; additionally, fermented kamaboko is
hygienic owing to the low viable bacterial count.

Keyword: fermentation, kamaboko (minced product), traditional food technology, koji (malted rice)
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Fig. 1 Changes in viable bacterial count in soaking mixtures with different ethanol
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Fig. 2 Effect of ethanol concentration of the soaking
mixture on protease activity Unfilled symbols, rice
koji; Filled symbols, rice koji and red rice koji
Means denoted by the same letters are
statistically similar (P > 0.05).
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Fig. 3 Changes in viable bacterial count in fermented
kamaboko
Unfilled symbols, rice koji; Filled symbols, rice koji
and red rice koji
Circles, 20% ethanol concentration; Triangles, 40%
ethanol concentration
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Fermentation of kamaboko products using rice and/
or red rice koji in ethanol

Tsubasa FUKUDA, Karen KUWASAKI, Ryohei TATSUNO
and Manabu FURUSHITA

Abstract: Kamaboko is a traditional Japanese seafood product. Large amounts of non-standard by-products or
kamaboko pieces are discarded during preparation. Tofiyo, a unique fermented soybean protein food produced
in the Okinawa prefecture, Japan, is prepared by fermenting tofu (soybean curd) in a soaking mixture. In this
study, we applied the fofuyo fermentation method to efficiently utilize kamaboko wastes with the aim of
obtaining valuable food products. Rice and/or red rice koji was mixed in ethanol and fermented to prepare
the soaking mixture. Ethanol concentration affected the protease activity of the soaking mixture, which
influences the texture (hardness) of the fermented kamaboko that can consequently affect consumer
preferences; at 20-40% ethanol concentration, protease activity of the soaking mixture decreased by about
20-50% compared to that of the soaking mixture without ethanol, after fermentation for 2 weeks. We also
experimentally produced fermented kamaboko using soaking mixtures with ethanol concentrations of 20% and
40%. During fermentation, physical changes in texture and chemical changes in protein components of the
fermented kamaboko were investigated. The maximum load values, which characterize the hardness of
kamaboko, decreased during ripening. The values were higher in the soaking mixture with 40% ethanol than
that with 20% ethanol. Crude protein content decreased during the 2-month fermentation period. However,
there was no significant difference in these results between the soaking mixtures at 20% and 40% ethanol
concentrations. Furthermore, viable bacterial counts decreased to almost undetectable levels. Collectively, our
results showed that fermentation changed the texture of kamaboko; additionally, fermented kamaboko is
hygienic owing to the low viable bacterial count.

Key words: fermentation, kamaboko (minced product), traditional food technology, koji (malted rice)
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Fig. 1 Changes in viable bacterial count in soaking mixtures with different ethanol

concentrations during fermentation

(A) Rice koji (B) Rice koji and red rice koji
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Fig. 2 Effect of ethanol concentration of the soaking
mixture on protease activity Unfilled symbols, rice
koji; Filled symbols, rice koji and red rice koji
Means denoted by the same letters are
statistically similar (P > 0.05).
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Fig. 3 Changes in viable bacterial count in fermented
kamaboko
Unfilled symbols, rice koji; Filled symbols, rice koji
and red rice koji
Circles, 20% ethanol concentration; Triangles, 40%
ethanol concentration



720 T S ITEPLETEH20% % TORAMEIZ X 0 3F-4li L 720
ZOMERE Fig 4ITRT o KA KRIgGEL R A~ KR8k
RIS OMEM Z R L, WeiRE & it L7z, 72, 7
V3 — VIBEA0% D ST AT IV T — ViEE20% & ) LTS %
RFEL Tz, TIEEEDME b R R R RE & L I2k(b
T 5o TNIT—VREEE%EO A< RIBEOESIE, T
I — VIRE20% RO UIEEE L FBRETH - 720 LWEEDIK
1bix, 7u77—YIZk b5 8y B L EEE nIcE
Wizl shTwa?, 2o CEITRABEIBILY ~
N7 BN AT L2 O EEFig 5ITRT.
RO KRBT FERR S ¥ 787 B551345 kDa
T &, 45 kDad 5 7V Tl % TIZHO N~

10

Maximum load [N]

0 1 2
Fermentation period [month]

Fig. 4 Changes in hardness of fermented kamaboko
Unfilled symbols, rice koji; Filled symbols, rice koji
and red rice koji
Circles, 20% ethanol concentration; Triangles, 40%
ethanol concentration
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Fig. 5 Changes in SDS-PAGE patterns of kamaboko proteins during fermentation
(A) 20% ethanol concentration (B) 40% ethanol concentration
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