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Summary

Various free- and bound- forms of D-amino acids occur not only in bacteria but also in yeast, plants, insects, and
mammals. For example, D-alanine and D-glutamate are found as the essential amino acid residues of peptidoglycan
in a bacterial cell wall. The bacterial enzymes participating in D-amino acid metabolism, in particular amino acid
racemases and D-amino acid aminotransferase, have been studied in detail. Recently the analytical techniques for D-
amino acid measurement have developed, and we can rapidly determine various D-amino acids contents in organ-
isms and tissues with high sensitivity to investigate their physiological roles. In marine and euryhaline inverte-
brates, D-alanine was shown to be involved in the osmotic stress response. In mammals, D-serine acts as a neuro-
modulator whereas D-aspartate plays various neuronal and endocrine roles. Several D-amino acids were also found
in plants, i.e. D-alanine and D-glutamate occur in pea seedling, but their metabolisms and physiological roles are not
clarified at all. In this study, we analyzed D-amino acids contents in various vegetables and fruits and examined the

biosynthetic pathway of D-amino acid in plant.
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Table 1 D-Amino acids contents in vegetables and fruits

D-Amino acids content in vegetables and fruits (mg/1)

D-Asp D-Glu D-Ser D-Thr D-Arg D-Ala D-Tyr D-Val D-Met D-Phe D-lle D-Leu
Bamboo shoot 23.9 29 5.7 0 0 132 5.6 0 0 0 0 0
Cucumber 406 101 14.3 0 0 195 139 0 0 0 0 484
Punpkin (furuit) 108.1 0 10.9 0 0 53.2 0 0 255.1 0 0 0
Punpkin (seed) 0 0 17.0 0 0 231 114 0 0 0 0 0
Pumpkin (skin) 0 0 49.2 0 0 416 11.1 0 0 0 0 0
Pumpkin (cotton) 129 0 14.0 0 0 21.3 5.8 0 0 0 0 0
Welsh onion (root) 0.0 0 784 0 0 371 1227 0 0 0 0 13.1
Welsh onion (sheath) 0.0 0 5.4 0 0 13.6 0 0 0 0 0 13.7
Welsh onion (leaf) 35.1 0 6.4 0 0 14.2 6.6 0 0 0 0 0
Avocado (fruit) 238 0 0.0 0 0 219 0 0 0 0 0 0
Avocado (seed) 24.2 0 0.0 0 0 155 0 0 0 0 0 0
Avocado (skin) 258 0 5.1 0 0 19.1 0 0 0 0 0 0
Apple (fruit) 0 0 0 0 0 10.3 0 0 230 0 0 0
Apple (skin) 0 0 0 0 0 102.2 0 0 1789 0 0 0
Tomato (fruit) 16.1 0 5.0 0 0 12.7 8.0 0 0 0 0 0
Tomato (seed) 119.2 0 0 95.2 0 126.5 0 0 0 11.3 0 224.2
Onion 0 0 0 0 0 8.6 0 0 0 0 0 0
Ginkgo tree (fruit) 0 0 0 0 0 6.9 0 0 0 0 0 0
Burdock 0 0 0 0 0 9.3 0 0 0 0 0 0
Lotus root 0 0 0 0 0 8.7 0 0 0 0 0 0
White peach 19.3 0 0 0 0 14.4 0 0 0 0 0 0
Wakame seaweed 0 0 5.9 0 0 6.3 0 0 0 0 0 0
Banana 0 6.8 0 0 0 24.6 0 0 0 0 0 0
Shiitake mushroom 0 0 132 0 0 128 0 0 0 0 0 0
Pear 0 0 0 0 0 8.8 0 0 0 0 0 0
Persimmon 20.0 0 0 0 0 83.3 0 0 0 0 0 0
Kiwi 229 0 0 0 0 9.7 0 0 0 0 0 0
Lettuce 0 0 22.8 0 0 32.2 0 0 0 0 0 0
Table 2 D-Amino acids contents in sprouts
D-Amino acid content |(D-Amino acid)/(D-Amino acid + L-Amino acid)| (%)
Organism D-Asp D-Glu D-Ser D-Thr D-Arg D-Ala D-Val D-Phe D-Met D-Leu
Broccoli 0 0 2360 842 0 532 359 0 0 10.00
Cabbage 0 0.69 0 146 337 240 0 0 0 0
White radish sprouts  7.23 0 1350 875 0 1460 147 0 0 17.70
Soybean sprout 3.40 2.14 2.00 0 0 11.60 0 0.10 0 0.75
Alfalfa 123 1200 430 0 0 19.70 0 0.08 0 0.76
Table 3 Time course of D-serine, L-serine, and pyruvate contents in the reaction
mixtures of serine racemase homologue from Oryza sativa L
Substrate D-Serine L-Serine
Reaction time (h) | D-Serine (%) L-Serine (%) Pyruvate (%) | D-Serine (%) L-Serine (%) Pyruvate (%)
0 100 0 0 0 100 0
1 89.7 27 7.6 22.1 58.3 19.6
2 834 44 12.2 22.6 48.2 29.2
3 784 53 16.4 235 436 329
4 739 6.4 19.7 219 379 402
5 722 7.1 20.7 20.3 321 47.6




Trance Nutrients Researth23:1-4
(2006)

SEXH
1) Ono K, Yanagida K, Oikawa T, Ogawa T, Soda K. (2006) Phytochemistry 67: 856 - 860.
2) Strisovsky K, Jiraskova J, Barinka C, Majer P, Rojas C, Slusher BS, Konvalinka J. (2003) FEBS Letters 535: 44 - 48.
3) Xia M, Liu Y, Figueroa DJ, Chiu CS, Wei N, Lawlor AM, Lu P, Sur C, Koblan KS, Connolly TM. (2004) Molecular

Brain Research 125: 96 -104.



