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The hardness of kelp(Laminaria japonica) blade is a major deterrent to mass
consumption in spite of its value as food. For improvement of kelp products as a special
product of “Donghae”, the effect of additives on softening of kelp blade was studied.

Kelp was composed of 34.74% ash, 50.5% carbohydrates, 4.81% lipids and 9.98%
proteins on a dry weight basis. Glutamic and Aspartic acid are the principal free amino
acids with percentage compositions of 2340mg% and 1650mg% respectively of the 4719
mg% of total free amino acids.

The softening effects of acetic acid and commercial mixed polyphosphate are more
effective than that of monosodium carbonate. Boiling for more than lhr was necessary for
adequate softness of kelp blade in 0.3% acetic acid solution. But, the kelp blade were
softened more satisfactorily to 0.165kg/mm for only 30 min boiling in 0.2% phosphate
solution, and it is equal to boiling in 0.3% acetic acid for 1lhr.
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Table 1. Proximate analysis of kelp blade (unit: %)
moisture pcrrol%gfn Cﬁg%e ash carbohydrate
raw 8223 1.89 0.88 6.01 899
dried 823 9.16 441 3188 4634
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Table 2. The free amino acid composition of kelp
blade

(unit: mg%)
amino acid contents

Asp 1652.9
‘Thr 953
Ser 44
Glu 2343.0
Gly trace*
Ala 1514
Val trace*
Met 13
Ile trace*
Leu trace*
Tyr trace®
Phe trace*
His 290.5
Lys 285
Arg 100.7

Al 4719.7

* trace means less than 10mg
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Fig. 2. Effect of boiling times on the changes in the
hardness of dried kelp blade in water.
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Fig. 3. Effect of boiling times on the changes in the
hardness of dried kelp blade in 0.3% acetic
acid solution.
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Fig. 4. Effect of boiling times on the changes in the
hardness of dried kelp blade in 0.3% NaHCO3
solution.
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Fig. 5. Effect of concentration of mixed phosphate so-
lution on the charges in softening of dried kelp
blade.
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Table 3. Sensory evaluation* on the softening effects
of various additives to the texture of kelp
(Laminaria japonica).
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additive( %) panel score

no additive 5.00**

acetic acid 0.05 3.67a
0.1 2.53b
0.2 2.00b
0.3 1.53c

NaHCO, 0.05 3.73a
0.1 347a
0.2 347a
0.3 3.13a

phosphate 0.05 4.40a
0.1 3.80b
0.2 1.20¢
0.3 -

* Sensory iests were evaluated on a five point

scale(5; very hard, 4; hard, 3; slightly hard, 2;
soft, 1; very soft) by five panel members.

** means the same superscripts within the same
column are not significantly different from each
other (p<0.05).
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