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Abstract

Chitosan was used to treat lavers during the production of dried lavers. In the procedure of washing the har-
vested lavers, the lavers were treated with various solutions of 0.1 and 0.01% of 30 cp chitosan and of 0.005
and 0.04% of 90 cp chitosan. Then treated lavers were processed as usual for the production of dried lavers.
Significant differences between chitosan-treated and non-treated lavers were observed in flavor, in total microbial
counts, and in the number of coliform microorganisms. Off-flavor of dried lavers was reduced significantly by
treating with chitosan. Total microbial count was 3.7X10* cells/g in the non-treated dried lavers, but they were
5.7x10° cells/g and 2.1x10* cells/g, respectively, in the dried lavers treated with 0.01% and 0.1% of 30 cp
chitosan. The number of coliform microorganisms was 240 cells/g in non-treated dried lavers. However, coliform
microorganisms were not detected in the dried lavers treated with 0.1% of 30 cp chitosan. When the dried
lavers were used to make Kimbab (rice rolled with laver), the number of total microorganisms increased very
slowly during storage time at 20°C in the Kimbab rolled with chitosan-treated dried lavers compared to that

in the Kimbab rolled with non-treated dried lavers.
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Fig. 1. Preparation of the chitosan-treated dried lavers.
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Table 1. Sensory evaluation of dried lavers made with various chitosans

Treatment Taste! Off-flavor® Color® Texture”
Non-treated 3.09+0.83% 416%0.78 3451+0.68 3,661 100
30¢cp0.01% 2.45+0.93 236+1.12 3.09+1.30 2.361+0.80
30¢p0.1% 3.00+1.29 1.81+0.87 330%£1.36 281+1.67
90 cp 0.005% 3.18+£0.75 1.184:0.87 3.36+1.02 2.09+0.70
90 cp 0.04% 281+132 2.00%1.09 327%1.19 227%£0.78

"““Higher number indicate better taste, stronger off-flavor, blacker and shinier color, and softer texture, respectively.

Smean + standard deviation.
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Table 2. The numbers of total microerganisms and coli-
form bacteria in the chitosan-treated dried lavers"

Total micro- Coliform-
Sample organisms bacterial number
(cells/g laver)  (MPN?/g laver)
Non-treated 37,000 240
30 cp, 0.01% chitosan 5,700 240
30 cp, 0.1% chitosan 2,100 ND¥
90 cp, 0.005% chitosan 8,800 93
90 cp, 0.04% chitosan 7,100 36

"The lavers were treated variously with chitosans before
they were formed to produce dried lavers. The numbers of
total microorganisms and coliform bacteria in the dried
lavers were determined as described"'”.

“The most probable number.

YNot detected.
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Fig. 2. Time course of the total cell number of micro-
organisms in the steamed rice rolled with the chitosan-
treated laver (Kimbab). Dried lavers were produced after
various treatments with chitosans and used to make
Kimbab. The Kimbaps were incubated at 20°C and
sampled every 12 hours. The total number of micro-
organisms in the sampled Kimbahs was counted as des-
cribed®”. A: Non-treatment; B: treatment with 30 cp
chitosan (0.01%); C: treatment with 30 cp chitosan (0.1%);
D: treatment with 90 cp chitosan (0.005%); E: treatment
with 90 ¢p chitosan (0.04%).
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