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Studies on the Mechanism of Nitrogen Assimilation
in Marine Algae -V

On the hydrogen donator of nitrate reductase

Mitsuzo TAKAGI and Kiichi MURATA

Abstract

To astertain whether organic matter is used or mot as hydrogen donator of nitrate reductase in
nitrate assimilation of marine algae, 11 kinds of organic acids, 3 kinds of lower fatty acids, 19 kinds
of amino acids, 6 kinds of sugar and ore kind of sugar alcohol were employed on five species of
marine algae. The results obtained are summarized in Table 1.

1. In Enteromorpha Linza, malonic acid, succinic acid, fumaric acid, glycolic acid, lactic acid,
mali¢ acid, glycine, alanine, -valine, leucine, serine, glutamic acid, arginine, cystine, tryptorhane,
histidine, creatine, betaire and taurine played a réle as the hydrogen donators. However, formic acid,
atetic acid, 7#-butyric acid, proline and xylose were very slightly used as the hydrogen donators. Oxalic
acid, maleic acid, tartaric acid, citric acid, pyruvic acid, phenylalanine, tyresire, aspartic acid, lysine,
methionine, arabinose, rhamnose, glucose, mannose, galactose and mamnit did not perfectly act as
hydrogen donators. '

2. In Ulva pertusa, malonic acid, succinic acid, fumaric acid, glycolic acid, lactic acid, malic
acid, glycive, alanine, valine, leucine, aspartic acid, glutamic acid, arginine, tryptophane, histidine,
creatine, betaine and taurine acted as hydrogen donators, while citric acid, formic acid, acetic acid,
n-butyric acid, phenylalanine, tyrosine, erine, proline, arabinose and xylose were very slightly used.
Oxalic acid, maleic acid, tartaric acid, pyruvic acid, lysine, methionine, rhamnose, glucose, mannose,
galactose and mannit did not exhibit perfectly the function of the hydrogen donators.

3. In Undaria pinnatifida f. distans, malonic acid, succinic acid, fumaric acid, glycolic acid,
lactic acid, malic acid, glycire, alanine, valine, leucine, phenylalanine, tyrosine, serine, aspartic acid,
glutamic acid, lysine, arginine, cystine, methionine, proline, tryptophane, histidire, creatine, betaine,
taurine, arabinose, xylose, rhamnose, glucose, mannose, galactose and mannit were able to function as
hydrogen donators, while maleic acid, citric acid and formic acid were very slightly used as the
hydrogen donators. Oxalic acid, tartaric acid, pyruvic acid, acetic acid and z-butyric acid were not
rerfectly used.

4. In Porphyra yezoensis, malonic acid, succinic acid, malei¢ acid, fumaric acid, glycolic acid,
lactic acid, malic acid, citric acid, formic acid, acetic acid, n-butyric acid, glycire, alanine, valine,

leucine, phenylalanine, tyrosine, serine, aspartic acid, glutamic acid, lysine, arginine, cystine,
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methionine, proline, tryptophane, histidine, creatine, betainé, taurire, arabinose, xylose, rhamnose,
glucose, mannose, galactose and mannit were able to serve as the hydrogen donators, but oxalic acid,
tartaric acid and pyruvic acid did not do so perfectly.

5. In Iridophycus laminarioides, malonic acid, succinic acid, maleic acid, fumaric acid, glycolic
acid, lactic acid, malic acid, citric acid, formic acid, acetic acid, z-butyric acid, glycine, alanine,
valine, leucine, phenylalanine, tyrosine, serine, glutamic acid, lysine, arginire, cystine, methionine,
proline, tryptophane, histidine, arabincse, xylose, rhamnose, glucose, mannose, galactose and mannit
functioned as the hydrogen donators. However, creatine, betaine and taurine were very slightly used.
Oxalic acid, tartaric acid, pyruvic acid and aspartic acid did not serve perfectly.
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‘Table 1. Various organic matters used (+), very slightly used (+), or not (=) as
hydrogen donator of nitrate reductase in five species of marine algae
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