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Abbreviations (M%35)
Asp : aspartate, Thr : threonine, Ser : serine,
Asn : asparagine, Glu: glutamate, Pro : proline,
Gly : glycine, Ala: alanine, Val : valine,
Cys: cysteine, Met : methionine, Ile : isoleucine,
Leu: leucine, Tyr: tyrosine, Phe : phenylalanine,

Lys: lysine, His: histidine, Arg : arginine
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Table 1. Composition of free amino acids in some pollens (xmoles,”g pollen)

Cycas Pinus Cryptomeria Typha Zea Secale

revoluta thunbergii japonica latifolia mays cereale
Phosphoserine 0.18 0.24 0.12 0.24 0.26 0.50
Phosphoethanolamine 0 0 0 0.12 0.13 X
Taurine 0.18 0.12 T 0.78 0.19 0.43
Asp 0.24 3.65 0.12 2.28 2.27 2.14
Hydroxyproline 0 0 0 0 T 0
Thr 2.22 1.26 0.12 1.68 2.66 X
Ser 3.05 1.68 0.43 4.67 13.90 X
Asn + Glu 7.37 13.53 1.34 15.81 1.23 6.57

(Glu>Asn) (Glu>Asn) (Glu) (Glu>>Asn) (Glu>Asn) (Glu>Asn)

Sarcosine 1.20 0 0 0 0 0
a-Aminoadipic acid 0.42 0 0 0.18 0 0
Pro 37.78 39.76 7.04 2.22 51.17 63.07
Gly 1.98 0.24 0.16 0.30 1.10 1.14
Ala 9.04 2.16 0.12 1.26 3.83 9.50
Val 2.63 0.66 0.08 1.02 0.78 2.43
Cys 0.48 0.18 0.28 0.72 0.13 0.14
Cystathionine T i b T T T 0.14
Met 0.84 T 0.04 T T 0.21
Ile 0.60 0.54 0.12 0.42 0.19 1.36
Leu 0.78 0.48 0.20 0.54 0.32 1.00
Tyr 0.66 0.30 0.51 0.12 0.13 1.14
B-Alanine T T 0 0.18 0.06 0.21
Phe 4.19 T 0.16 0.90 0.39 0.50
y-Aminobutyric acid 1.14 2.16 0.28 0.60 2.60 4.36
Ethanolamine 0.96 T T 0.06 2.47 1.29
Ornithine 0.24 0.24 T 0.12 0.06 0.14
Lys 2.46 0.60 0.04 0.24 0.06 0.50
His 0.42 0.18 0.08 0.42 0.13 0.14
1-Methylhistidine 0.78 0.36 0 1.15 1.30 4.21
Arg 6.29 7.19 0.04 0.30 0 0.21
Total 86.13 75.53 11.28 36.33 85.36 101.33

*T : trace amounts, X : not calculated
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Table 2. Changes of free amino acid contents
during germination of Pinus thunbergii
pollen (zmoles,” g pollen)
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Table 3. Changes of free amino acid contents
during germination of Typha latifolia
pollen (zmoles,” g pollen)

Culture time (hr)

Culture time (hr)

0 24 72 0 0.5 1.0 2.0
Asp 3.43 0.95 <0.95 Asp 3.20 2.05 1.08 0.73
Thr + UK 3.18 0.35 <0.35 Thr 2.10 2.45 2.95 2.80
Ser 1.15 0.73 <0.73 Ser 2.80 3.38 3.30 3.18
Glu 7.83 5.85 2.88 Glu 11.88 8.80 5.38 3.23
Pro 12.48 10.75 1.92 Pro 1.556 1.78 1.30 1.45
Gly 0.15 0.10 0.18 Gly 0.40 0.55 0.75 0.55
Ala 1.40 0.40 0.42 Ala 2.75 2.45 2.23 2.10
Cys 0 0 0 Cys T T T 0.05
Val 0.40 0.08 0.12 Val 0.65 0.50 0.55 0.93
Met T T T Let T T 0.15 0.15
Tle 0.40 0.05 0.06 Ile 0.30 0.20 0.20 0.53
Leu 0.40 0.08 0.06 Leu 0.40 0.25 0.25 0.83
Tyr 0.33 0.10 0.06 Tyr 0.05 T 0.10 0.33
Phe 0.15 0.43 0.48 Phe 0.40 0.35 0.35 0.55
Lys 1.01 0.28 0.13 Lys 0.39 0.38 0.59 1.18
His 0.15 0.05 0.06 His 1.05 1.05 1.10 1.28
Arg 3.33 1.50 T Arg 0.70 0.65 0.70 0.58

T : trace amounts, UK : unknown amino acid

T : trace amounts
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Summary

The composition of free amino acids from pollen grains of 3 gymnosperm plants and 3 angiosperm
plants was analyzed. The total contents of amino acids were 11 gmoles/g of Cryptomeria japonica pollen
with the smallest value and 101 gmoles/g of Secale cereale pollen with the largest value. In all plants tested
one predominant amino acid above 40% of the tatal amino acids, proline for 5 plants and glutamic acid
for Typha latifolia, was detected. Relatively high alanine, serine, or aspartic acid amounts were also found,
but the amounts of nonproteinous amino acids were generally low levels.

During germination all amino acids present in substantial amounts decreased in Pinus thunbergii

pollen, while only glutamic acid and aspartic acid contents changed remarkably in Typha latifolia pollen.



