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Recently, kombu catch has decreased in Hokkaido, Japan. One of the reasons for this decline is ageing and a decrease in the
population of fishery workers. Dried kombu accounts for most of kombu products. However, labor-intensive drying of kombu
is a significant problem in terms of efficiency. Herein, we focused on nagakombu (Saccharina longissima) caught in Eastern
Hokkaido and proposed replacement of the drying process for nagakombu products with freezing. We examined the effect of
quality on frozen nagakombu compared with dried nagakombu. The yield and breaking strength of frozen nagakombu were
lower than those of the dried nagakombu. Further, the nutritional content of frozen nagakombu was higher than that of dried
nagakombu. Kombumaki (a food item made from nagakombu) was prepared by both frozen and dried nagakombu. The results
were compared using a sensory evaluation. The differences between frozen and dried nagakombu were significant (»p<0.01).
The preference tests were not significantly different between frozen and dried nagakombu; however, sensory panelists showed
a tendency to prefer texture-dried nagakombu to frozen nagakombu. These results suggest that frozen nagakombu maintained a

high nutritional value and that the texture of the products became soft.
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Fig.1 Changes in the yield of frozen and dried nagakombu.
Nagakombu was stored at —10 °C ([_]) and =30 °C (&)
for up to 12 months. The frozen nagakombu was
subsequently thawed in water. To estimate yield, frozen
nagakombu was weighed before freezing and after
thawing. Dried nagakombu was stored at room
temperature for up to 12 months (O). Dried nagakombu
was reconstituted by soaking in water at 25 °C for 3-4
h. Error bars indicate standard deviation (n=3).
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Fig.2 Changes in the breaking strength of frozen and dried
nagakombu after heating. Freeze-thawed and dried
nagakombu after reconstitution were heated in boiling
water for 10 s. The explanations of the symbols are
given in Fig. 1. Error bars indicate standard deviation
(n=3).

Table 1 Nutritional contents, alginic acid content, and mannitol content in frozen and dried nagakombu after heating.

Samples c];?;i ‘ Ash  Alginic acid Mannitol PCr I;:S; Other
Raw nagakombu (before heating) 11.4 3.8 33 2.2 0.9 1.2
Raw nagakombu 8.6 2.2 3.0 1.3 0.8 1.4
Frozen(-30°C)-thaw nagakombu 8.7 2.1 3.6 1.2 0.6 1.2
Frozen(-10°C)-thaw nagakombu 8.3 2.0 3.6 1.1 0.6 1.0
Dried nagakombu after reconsitution 5.5 0.8 34 0 0.6 0.7

Raw nagakombu was defined as nagakombu before freezing. The frozen and dried nagakombu were stored for 12 months (Fig. 2). The

component values are presented as percentages of the wet weight.
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Table 2 Sensory evaluation of frozen and dried nagakombu
products.

Number of correct panelist
13*

Triangle difference test

Pairing preference test Number of panelist

indicating for

Dried Frozen
Appearance 5 8
Taste 5 8
Flavor 3 10
Texture 10 3

The difference test was performed by 15 panelists. The preference test
panel consisted of participants who had correctly identified frozen and
dried nagakombu in the difference test. Significant difference is
indicated with * (p<0.01).
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Fig.3 Effect of heating on the breaking strength of frozen
Frozen (<) and dried
nagakombu (O) were heated in boiling water for up to

and dried nagakombu.

60 min.
Error bars indicate standard deviation (n=5).
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