W KRACE 281 77~83 (1995)
Mem. Fac. Agr. Kinki Univ. 28 : 77~83 (1995)

77

DEIZTZDKED
— & O T A F—XIck BT DB VORRE—

BZERRK

Collapsing of Fish Paste Gel by Heating at Around 60°C

Yasuo MAKINODAN*

Synopsis

Elasticity (ashi) of boiled fish paste (kamaboko) is obtained when fish paste is heated at about
85°'C. However, when heating is done of 60~65°C, ashi is slight and the kamaboko loses its
commercial value. The cause was formerly attributed to heat denaturation of fish protein which
relates to the formation of network structure in kamaboko. Thereafter, autolytic (proteolytic)
approach was introduced and a unique heat-stable proteinase which acts specifically at 60~65°C
was found in fish muscle. From enzymatic investigations relating to this proteinase, it has been
cofirmed that the collapsing of fish paste gels heated at 60~65°C (himodori) was caused by the
hydrolysis of fish paste gel by the heat-stable proteinase, which is activated at 60~65C.
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Fig. 1. Influence of temperature and period for cooking on the gel formation of fish meat
paste. Tensile strength was measured after recooking the samples. which were previ-
ously cooked at indicated temperature for indicated time, at 90°C for 20 minutes.

(Shimizu et al., 1962)
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Fig. 2. Influence of cooking temperature on the gel

strength of various fish meat pastes. Miced
meat containing 3% of NaCl and 10% of
deionized water to meat was ground in a
mortar for 40 minutes. The obtained meat
paste was packed with Kreharon tube of
diameter 3 cm and cooked at indicated tem-
perature for 1 hour, respectively. (Ma-
kinodan and Ikeda, 1971)
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Fig. 3. Optimum temperature of muscle proteinase
of white croaker (pH 8.0). Reaction mix-
ture containing 3ml of 0.33% buffered
DNP-casein solution (pH 8.0) and 1 ml of
water extract of muscle was incubated at
indicated temperature for 4 hours. After
stopping the reaction by adding 5 ml of 5%
trichloroacetic acid, Asg of the filtrate was
measured. Blank value was that of 0 time

reaction.
X X : Enzyme solution only.
A— 2o DNP-casein solution only.

() : Enzyme solution + DNP-
casein solution.
(Makinodan et al., 1963)
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Fig. 4. Polyacrylamide gel electrophoresis of pur-
ified shark muscle heat-stable alkaline
proteinase. The purified sample (15 ug)
was applied on a 5% polyacrylamide gel at
pH 8.8. (Makinodan et al, unpublished
data)
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Fig. 5. Decomposition of white croaker’s meat
paste protein during heating at 65°C. After
meat pastes were heated at 65 'C for indicat-
ed period, about 10 ug protein of each gel
was applied on SDS-polyacrylamide gel (7.
5%). Gel strength (GS, g-cm) is expressed
as the product of breaking strength (g) and
breaking dent (cm) obtained by a food
rheometer. MHC: myosin heavy chain.
(Makinodan et al., unpublished date)
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Fig.6. SDS-PAGE patterns of fish paste gel
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containing leupeptin. Each paste consisting
of 100 g of fish meat, 20 g of distilled water,
3 g of NaCl and 50 mg of leupeptin is heated
at indicated temperature for indicated time.
About 10 g protein of each gel was applied
on SDS-polyacrylamide gel (7.5%). Gel
strength (GS, g-cm) is expressed as the
product of breaking strength (g) and break-
ing dent (cm) obtained by a food
rheometer. MHC : myosin heavy chain.
(Makinodan et al., unpublished data)
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