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Cryoprotective Effects of Hydrogenated Linear Oligosaccharides
on Walleye Pollack-Surimi Proteins during
Frozen Storage*!

Makoto Miura,*? Toshinori Takayanagi,*® and Akio Nishimura*®

The cryoprotective effects of hydrogenated linear oligosaccharides on the denaturation of
walleye pollack-surimi proteins stored in a frozen state at —30°C were studied by measuring
the total activity of myofibrillar Ca-ATPase and evaluations of the gelling properties of surimi.

It was found that the cryoprotective effects of hydrogenated linear oligosaccharides (DP,
2.7 and MW, 462) were similar to those of sucrose and p-sorbitol without any deteriorative
influences on the properties of surimi or kamaboko. It was also discussed that the cryopro-
tective effects of polyols on the fish muscle proteins were correlated to the amount of un-

freezable water in surimi.
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Table 1. Characterization of walleye pollack-frozen surimi containing hydrogenated linear
oligosaccharides

Polyol Content Storage Moisture pH Hunter Color
(%) time (week) (%) Whiteness L a b
Sucrose 3 1 80.6 7.6 21.6 49.7 —0.4 4.3
23 80.6 7.5 23.4 51.8 —0.9 4.6
52 80.8 7.5 23.8 52.3 —1.2 4.7
8 1 75.6 7.5 19.6 47.2 —0.3 4.0
23 75.5 7.5 20.2 47.9 —0.9 4.0
52 76.7 7.5 19.9 47.5 —1.2 3.9
p-Sorbitol 3 1 80.6 7.6 22.7 51.0 —0.4 4.6
23 80.5 7.5 22.5 50.9 —0.8 4.7
52 80.7 7.5 22.3 50.4 —1.3 4.4
8 1 75.7 7.6 19.9 47.6 —0.4 4.0
23 75.9 7.5 20.9 48.8 —0.9 4.2
52 76.4 7.5 20.5 48.2 —1.4 4.0
Hydrogenated 3 1 80.5 7.6 22.2 50.6 —0.5 4.7
linear 23 80.6 7.5 23.2 51.7 —=0.9 4.7
oligosacchprides 52 80.9 7.5 23.1 51.6 —1.2 4.8
8 1 75.3 7.6 20.8 48.9 —0.3 4.4
23 75.6 7.5 20.8 49.0 —0.9 4.5
52 75.9 7.5 20.3 48.2 —1.2 4.2
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Fig. 1. Changes in Ca-ATPase total activity of myofibrils from frozen surimi as a function of

storage time at —30°C.

Polyols were supplemented to the surimi at concentrations of (a) 3 and (b) 8%.
#, Sucrose containing surimi; 2, p-sorbitol containing surimi; M, hydrogenated linear

oligosaccharides containing surimi.
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Table 2. Characterization of kamaboko prepared from the surimi containg hydrogenated linear

oligosaccharides
Polyol Content Storage Moisture H Hunter Color
(%) time (week) (%) Whiteness L a b

Sucrose 3 1 78.1 7.4 47.6 72.6 —1.8 4.9
23 78.0 7.2 48.2 72.9 —2.1 4.7

52 78.3 7.3 46.6 72.2 =2.1 5.3

8 1 73.6 7.4 46.0 71.7 —1.6 5.2

23 73.6 7.2 47.1 72.5 —=2.1 5.2

52 74.3 7.3 46.6 72.5 —2.1 5.7

D-Sorbitol 3 1 78.0 7.4 47.9 72.9 —1.7 5.0
23 78.2 7.2 47.8 72.6 —2.1 4.8

52 78.5 7.3 47.7 73.0 —2.2 5.3

8 1 73.8 7.4 46.2 71.5 ~2.0 4.8

23 74.0 7.2 46.9 71.9 —2.3 4.8

52 74.4 7.3 46.5 72.1 —=2.2 5.4

Hydrogenated 3 1 78.0 7.4 47.0 72.2 —2.0 4.9
linear 23 77.9 7.2 48.3 72.9 —2.1 4.7
oligosaccharides 52 78.3 7.3 47.8 73.2 =2.1 5.5
8 1 73.8 7.4 46. 4 71.8 —1.8 5.0

23 73.8 7.2 47.3 72.5 =2.1 5.1

52 74.2 7.3 40.9 72.6 —1.9 5.6
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Fig. 2. Effects of polyols on the change in mechanical properties of kamaboko prepared from

surimi during frozen storage.

Polyols were supplemented to the surimi at a concentration of 3%. The surimi was
frozen at —40°C, then stored for 1, 23, and 52 weeks at —30°C. The kamabcko was
prepared (a) without and (b) with pre-heating, i.e. ‘suwari’, Process for 20h at 20°C.
Breaking force (top row) and breaking deformation (bottom row) were measured as

mechanical properties.

The hatching patterns are the same as those described in Fig. 1.
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Fig. 3. Effects of polyols on changes in mechanical properties for kamaboko prepared from

surimi during frozen storage.

The frozen storage of surimi and the preparation of kamaboko were conducted as
described in Fig. 2, except that the concentration of polyols was 8%.
The hatching patterns are also the same as those described in Fig. 1.
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Fig.4. Changes in mechanical properties of salted meat paste prepared from polyol-supple-

mented surimi during setting.

Setting was conducted at 30°C. Breaking strength and breaking deformation were

measured.

~———, Sucrose; —+--— , D-sorbitol; ——, hydrogenated linear oligosaccharides.
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