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Effect of Freezing Condition on the Quality of Walleye Pollock (Theragra
chalcogramma) Ovary as Tarako Product
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Summary

Tarako and Mentaiko are popular seafood products in Japan. They are prepared mainly from frozen Walleye

Pollock roe which are mostly transported from Alaska or Russia. Fresh ovary as material for tarako products is

generally believed to be of much better quality than frozen one, however it is yet to be scientifically evaluated.

In this study, the effects of freezing rate on freeze-thaw ovarian quality were investigated through drip amount

measurement, sensory test and morphological observation. Results showed that the freezing conditions (i.e.

freezing rate and storage period) caused physical damage to the ovary resulting to the change its taste.

Keywords: Quick freezing with liquid nitrogen, Slow freezing, Drip, Frozen storage, Walleye Pollock ovary,

Sensory test, Ovarian damage
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Fig.1 Freezing curve of Walleye Pollock ovary:
(a) Liquid-nitrogen freezing, -196°C, and (b)

slow-freezing, -20°C.
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Fig.2 Effect of the freezing rate on the amount of
drip after thawing of frozen Walleye Pollock
ovaries (n=5):

(a) slowly frozen (low freezing rate), (H); (b)
frozen at -40°C (medium freezing rate), (A); and
quickly-frozen with liquid nitrogen (high freezing
rate), (O).
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Fig. 4  Images of frozen Walleye Pollock ovaries
at 35 days storage:

(a) quickly-frozen with liquid nitrogen (high

freezing rate); (b) slowly frozen (low freezing rate); (c)

frozen at -40°C (medium freezing rate) (scale bar: 1

mm).

Fig. 3 Images of frozen Walleye Pollock ovaries at

0 day storage:
(a) quickly-frozen with liquid nitrogen (high freezing
rate); (b) slowly frozen (low freezing rate); (c) frozen

at -40°C (medium freezing rate) (scale bar: 1 mm).
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Fig. 5 Images of frozen Walleye Pollock ovaries
at 93 days storage:

(a) quickly-frozen with liquid nitrogen (high
freezing rate); (b) slowly frozen (low freezing rate); (c)
frozen at -40°C (medium freezing rate) (scale bar: 1

mm).
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Table 1

were able to distinguish the difference in the quality of

Number of subjects of sensory test who

frozen-thawed Walleye Pollock ovaries (n=20).

Storage Freezing rate'
period high v.s high v.s medium v.s
(d) slow medium slow
0 152 12, 10
35 20, 20, 20,
93 20, 20, 20,

"'High: quickly frozen with liquid nitrogen
Medium: frozen at -40°C

Slow: slowly frozen

* Data assigned with different letters in the same row

are significantly different from each other.
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