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Effect of Processing Conditions Upon Heat Stability and
Structure Formation in Fish Protein
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Abstract

Effect of thermal processing upon the structure formation of surimi was investigated by differential
scanning calorimeter (DSC), rigidity changes during heating, and scanning electron microscopy (SEM).
DSC studies showed the transition temperatures and heat capacity of the proteins during heating.
Thermal transition peaks of the proteins were shifted to the lower temperatures or disappeared by
the addition of salt and higher heating rate or setting treatment (4C or 40T ). Whereas setting at
4C for 24 hr produced elastic component and showed a permanent effect in rigidity development
during heating, setting at 40C for 30 min produced a temporary effect. SEM studies in conjunction
with rigidity scanning provided an insight into the structural features of the gel and helped clarify

the setting and protein modification effects.
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Fig. 1. Schematic of surimi production
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Fig. 4. DSC thermograms of pollack surimi showing
effects of salt addition

A} 28] 7 (Scanning  electron  microscopy, Model
Jeol T-200, Japan)& AH&-3ted HAAstsich & HA4=
gel(15X5X5 mm)-g 4% glutaraldehydeoll 4 24] 7+ %
b 2T oA ZAFAZ Fol] A A5l o) G4
k. F9 3 o] 22 gel(2X2X05 mm) & 4% glu-
taraldehydeoll 234171 ¥ 0.1 M<2] phosphate buf-
ferol M A3zl ofe] Frol ok Fu-S
o] &3ted Z1Z: Ak ZzAl%l sample®] R Ao
ol&k £AkS 3138}y $jsl COpZ o] §-3od critical point
drying-& &3 sputter coatingell ole] 500084 2] w82

#) microscopy &+ ¥a3heic).
2n 9 0%

Differential scanning calorimeter(DSC) response
Al Aol A 7}gl AR vel whit DSC thermog-
ram<> Fig. 4o vlepul alvk olub<o il sk 2o
vhiE ERghil Al wct ofo] v HabAslriin g Alghe %
o) Wl vh RRghe i v ke Poteell 4
vhepybeh mel surimia: 2702] endothermic peak(48,
73C )% Holm 4k k& Toblule o Ho wide
Lisor] Ghes(45 65C ) O R o]d-abal o whel Alg
At el whEqich wak Aikel oke] Fride
we} peak WAl 7FAvb sk whl o] o §-eke)

warh Fre e oF & ok Wy

FESEE L PR 465

0 deg/min

1w deq/min

ENDO

20 dey /min

40 50 60 70 80
TEMPERATURE, °C

Fig. 5. DSC thermograms of pollack surimi showing

effects of heating rate
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Fig. 6. DSC thermograms of pollack surimi and egg
white mixtures
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Fig. 7. DSC thermograms of pollack surimi showing
effects of pre-set at 4°C and 40°C
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Fig. 8. Effect of setting at 4°C and cystine on subse-
quent rigidity thermogram of pollack surimi
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Fig. 9. Percent energy loss changes for pollack surimi
during heating after 4°C set
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Fig. 10. Effect of setting at 40°C on subsequent rigidity
thermogram of pollack surimi
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Fig. 11. SEM micrographs of cryofractured surfaces of pollack surimi gel preparations as affected by setting
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Fig. 12. SEM micrographs of cryofractured surfaces of pollack surimi gel preparations as affected by SH modifying

reagents
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