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Free Amino Acid Content of Five Kombu Species
Masataka SAITO*!, Emi HIRANO*! and Naomichi KUNISAKI*!

Kombu is one of the major sea weeds used well as food in Japan. It is known that the general
quality of kombu is determined by the color, thickness, form, and recognizing of impurity with
the specialist's naked eye. The taste of kombu is also an important factor for the quality and is
influenced by the free amino acid content, especially glutamic acid content.

However, the relation between the free amino acid content and the kind of kombu has not
been reported. We investigated five kinds of kombu, Rausu-kombu (Laminaria diabonica), Risiri-
kombu (Laminaria ochotensis), Mituishi-kombu (Laminaria angustata), Ma-kombu (Laminaria japonica),
and Naga-kombu (Laminaria longissima), produced during August and September in 2002. And
the contents of those free amino acid were determined by amino acid analyzer, Hitachi L-8500
A-type.

The amount of glutavmic acid was more than 1,000mg/100 g in all samples. In particular, Rausu-
kombu and Ma-kombu had the amount of glutamic acid, 3,540mg/100g and 3,307mg/100 g,
respectively. The amount of other kinds of kombu were 1,400~1,700mg/100g. The amount of
aspartic acid was 1,560 mg/100 g and 2,270mg/100 g in Ma-kombu and Rausu-kombu, respectively.
The amount of other kinds were 360~530mg/100 g.

The percentage of glutamic acid and aspartic acid, which are related to the taste of kombu,

in the total amount of free amino acid was 83 to 92%.
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The location of kombu products in Hokkaido.

Naga-kombu

Fig. 2. Five kombu leave samples used for free amino acid extraction.

Table 1. Sampling sites, JAS grade, moisture, and size of five kombu products

Species Area ‘é‘;\:d: M(();Ot;l e L(ecr;gl;h
Rausu-kombu (Laminaria diabonica) Rausu second 4.4 199
Rishiri-kombu (Lamina;iar ochotensis) Rishiri first 12.2 35
Mitsuishi-kombu (Laminaria angustata)  Mitsuishi first 14.6 90
Ma-kombu (Laminaria japonica) Hakodate first 7.8 90
Naga-kombu (Laminaria longissima) Akkeshi first 7.3 36777

* JAS is Japanese Agricultural Standard.
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Table 2. The contents of free amino acids and dipeptides in five kombu

(mg/100g)
Amino acid* Rausu-kombu Rishiri-kombu  Mitsuishi-kombu Ma-kombu Naga-kombu

p-Ser 12.0 17.3 6.0 10.0 7 6.6

Tau 6.0 13.3 4.7 4.0 5.3

Asp 2276.5 533.4 411.5 1566.6 364.2

Thr 18.0 29.2 3.3 20.6 4.0

- Ser 28.8 21.9 10.0 24.6 10.6

Glu 3539.6 1701.8 1472.1 3307.2 1508.7

Gly 8.0 9.3 3.0 7.3 4.0

Ala 165.0 212.6 89.8 108.2 92.4

Val 36.6 31.9 21.3 26.6 17.3

Met 10.6 9.9 - 14.0 —

Ile 11.3 10.0 - 14.0 —

Leu 10.6 4.7 2.0 8.6 2.0

Tyr 6.0 8.0 4.7 20.0 8.0

Phe 21.3 4.0 6.0 35.9 4.0

Lys 4.0 21.9 3.3 17.9 7.0

Arg - 6.6 5.9 - 4.0

Pro 173.6 132.5 51.2 169.2 47.8

Anserine - — — 107.7 —

Carnosine 33.8 70.8 29.3 —

Total 6327.9 2682.4 2165.6 5323.5 2085.9

* The values are shown by average of three times analysis.
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