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In the industrial production of fish snacks using frozen surimi, molding the surimi mixture requires an expensive
automated machine. This study investigated the efficacy of freeze molding without machinery molding in the produc-
tion of Alaska pollock Theragra chalcogramma surimi snacks. At 90 minutes after deep freezing at -80°C, the cutting
ease and shape retention of the surimi mixture were superior. The freezing-molded surimi snack had a higher TVB-N
(total volatile basic nitrogen) level (3.59 mg/100 g) than that (1.50 mg/100 g) of the normally molded surimi snack.
Freezing did not affect the microstructure of the surimi snack or its hardness, which is an important physical property
of snack products. The freezing-molded and normally molded snacks did not differ significantly in terms of color or
appearance, or in any other aspect of the sensory evaluation. Our findings demonstrate that freeze molding does not
induce changes in the quality of surimi snacks. Therefore, molding by freezing treatment could be used to produce
surimi snacks at small- and mid-sized seafood companies.
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Table 1. Effects of freezing time on cutting properties of the Alaska
pollock Theragra chalcogramma surimi mixture

Freezing time (min)

Parameters

30 60 90 120 150
Temperature (°C) 4 0 -3 -15 -28
Ease of cutting NM ++ +++ - NM
Retention of shape ~ NM + +++ ++ NM

The Alaska pollock surimi mixture was frozen at deep freezer
(-80°C). Evaluation scale: ‘- - -' (very poor) to ‘++ +’ (very good).
NM, not measured.
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Fig. 1. Total volatile basic nitrogen (TVB-N) contents of freeze
molded and normal molded Alaska pollock Theragra chalcogram-
ma surimi snacks. The different letters mean significantly different
(P<0.05).
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Fig. 2. Hardness of freeze molded and normal molded Alaska pol-
lock Theragra chalcogramma surimi snacks. The different letters
mean significantly different (P<0.05).
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Table 2. Proximate composition of freeze molded and normal molded Alaska pollock Theragra chalcogramma surimi snacks

Proximate composition (%)

Sample - - —

Moisture Crude protein Crude lipid Crude ash
Normal molded surimi snack 1.82+0.02° 34.25+0.242 12.91+0.07° 5.30£0.022
Freeze molded surimi snack 2.94+0.022 32.54+0.14° 15.36+0.282 5.13£0.01°

The different letters mean significantly different (P<0.05).
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Fig. 3. Scanning electron microscope (SEM) images of dried
semi-product and fried final product for freeze molded and normal
molded Alaska pollock Theragra chalcogramma surimi snacks.
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Fig. 4. Sensory evaluation of freeze molded and normal molded
Alaska pollock Theragra chalcogramma surimi snacks. Evaluation
scale, 1 (very poor) to 5 (very good). The asterisks mean signifi-
cantly different (P<0.05).
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Table 3. Hunter color values and appearance images of freeze
molded and normal molded Alaska pollock Theragra chalcogram-
ma surimi snacks

Sample
Parameter Normal molded Freeze molded
surimi snack surimi snack
L 68.38+2.462 69.81+1.202
11.94+1.662 11.27+0.962
33.83%+1.362 33.26+1.312
Front
Back

The different letters mean significantly different (P<0.05). L, light-
ness; a, red/green value; b, blue/yellow value.
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