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FREE AMINO ACIDS IN STALKS,
ROOTS AND LEAVES OF SUGARCANES

Toshiyuki MaTsur and Hirotoshi KiTacawa
We report on the changes of contents of free amino acids in stalks, roots and leaves of two varieties
of sugarcane, ‘Chikusha’, and ‘N: CO 310". Asparagine was the predominant free amino acid, followed by
glutamic acid in the middle stalks of both varieties in November. Asparagine contents in the roots were
high during the period of rapid growth (in August), while alanine contents in leaves were high at the same
period. The observation that asparagine showed the highest content in the stalk at harvest season and in

the root during rapid growth indicates that it may act as storage type of amino acid.
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Fig-1. Changes in wet.w.elghts of stalk, root and of the middle stalks of two varieties of sugarcane.
leaf of two varieties of sugarcane. Values @, top part ; X, middle part; O, bottom part.
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Fig.3. Changes in the total free amino acid content of the roots and leaves of
two varieties of sugarcane.
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Table 1. Free amino acid content in the middle stalks of sugarcane.

(p#mol/g fresh wt.)

‘Chikusha’ ‘ ‘N : CO 3108

Aug ov. Aug ov
P—Ser 0.02 0.04 0.02 0.03
Urea 6.06 3.97 3.01 4.57
Asp 0.52 1.37 0.85 0.81
Thr 0.24 0.23 0.24 0.13
Ser 0.34 0.69 0.37 0.51
Asn 7.56 20.73 7.85 18.30
Glu 0.61 2.99 0.59 2.07
Gln 0.25 0.46 0.25 0.26
Pro 0.08 0.07 0.05 0.10
Gly 0.15 0.12 0.12 0.14
Ala 0.92 1.11 0.78 1.30
Val 0.31 - 0.38 -
Cys 0.04 0.05 0.06 -
Ileu 0.17 0.11 0.17 0.07
Leu 0.17 0.04 0.13 0.04
Tyr 0.10 0.05 0.09 0.04
Phe 0.05 0.02 0.03 0.01
a—Al 0.03 0.02 0.03 0.03
vy —ABA 0.61 0.60 0.57 0.90
NHs 10.34 31.64 15.10 25.60
Hylys 0.01 0.26 - 0.19
Orn 0.01 - 0.01 -
Lys 0.14 0.06 0.01 0.03
1 ME—His 0.03 0.07 0.04 0.01
His 0.10 0.09 0.08 0.03
Arg 0.06 - 0.09 -
Total 28.92 684.79 30.79 55.17

Values are means of duplicate.

Table 2. Free amino acid content in the roots of sugarcane.

(# mol/g fresh wt.)

‘Chikusha’ ‘N : CO 310’

Aug ov Aug ov
P—Ser 0.06 0.02 0.03 0.01
Urea 4.74 4.56 10.82 2.09
Asp 0.71 0.12 1.03 0.24
Thr 0.26 0.07 0.29 0.09
Ser 0.51 0.31 0.56 0.50
Asn 10.15 2.53 9.61 3.11
Glu 0.20 0.15 0.31 0.20
Gln 0.24 0.12 0.03 0.09
Pro 0.30 0.13 0.18 -
Gly 0.15 0.05 0.17 0.04
Ala 1.04 0.63 1.23 1.02
Val 0.27 - 0.32 -
Cys 0.05 - 0.05 -
Ileu 0.15 0.06 0.14 0.07
Leu 0.17 0.07 0.20 0.09
Tyr 0.09 0.03 0.11 0.06
Phe 0.04 0.02 0.06 0.04
a—Ala 0.16 - 0.06 0.02
y —ABA 0.03 0.35 0.70 0.39
NH, 19.98 16.76 13.56 12.47
Hylys 0.19 3.93 - 0.06
Orn 0.04 — 0.03 -
Lys 0.06 0.06 0.05 0.02
1 ME—His 0.01 - - -
His 0.16 0.02 0.09 0.04
Arg 0.02 - 0.06 -

Total 39.78 29.99 39.69 20.65
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Table 3. Free amino acid content in the middle leves of sugarcane

(¢ mol/g fresh wt.)

‘Chikusha’ ‘N : CO 310’
Aug Nov. Aug Nov.
P—Ser 0.04 0.08 0.03 0.07
Urea 8.11 10.46 9.30 5.11
Asp 0.31 0.19 0.71 0.36
Thr - 0.18 0.24 0.45 0.38
Ser 0.43 0.65 0.67 0.43
Asn 0.19 1.19 0.38 1.61
Glu 0.02 0.57 0.38 0.41
Gln 0.01 0.05 0.10 0.06
Pro 0.13 0.30 0.32 0.42
Gly 0.13 0.10 0.29 0.20
Ala 1.87 2.71 3.06 6.83
Val 0.35 - 0.73 -
Cys 0.06 - 0.08 —
lleu 0.16 0.19 0.35 0.18
Leu 0.15 0.17 0.46 0.20
Tyr 0.16 0.14 0.31 0.17
-Phe 0.14 0.10 0.38 -
a—Ala 0.01 0.09 0.10 0.17
y —ABA 0.97 0.60 1.81 -
NHs 11.69 58.74 21.87 76.72
Hylys - 0.77 - -
Orn 0.01 - 0.02 0.01
Lys 0.12 0.09 0.31 0.15
1 ME—His 0.02 0.06 0.03 -
His 0.06 0.04 0.14 0.06
Arg 0.10 — 0.20 -
Total 25.39 77.53 42.48 91.93

AFEEFOIEDD, oS EORE, BBy REV LAB/IARESE Ma B 2888, Eg7
1V BOREY LT Wit AkSE BE—EE, 7§ BEBSFSERCHEEETY LTwiiEn
LEEEEARE LR HEARKCEKEHRLZT.



74 BN KRFBELDEHRE

X

(1) BRHFEST B XBEHMHBSE, 32, 135
(1981).

(2) =46 99 @ REEROREE, 22, 24 (1970).

(3) HEkET - LHATF @ FAGk, 35, 363
(1982).

(4) Yemm, E. W, and Cocking, E. C.: Analyst,
80, 209 (1955).

(5) BFE4EFT | ARTE, 27, 307 (1980).

(6) Chibnall, A. C, Mangan, J. L., and Rees, M

#aE 15 (1989)

(73

W. : Biochem. J., 68, 111 (1958).
(7) BIHRAEHSE  8BEEE 7  » BAWEH

HEeEE, 56 (1984) B BYERT CRHD.
(8) Matsumoto, H. Okamura, K. and Takahashi,

E. : Plant. Cell Phisiol., 17, 867 (1976).
(9) #RK=, HEFH @ EyE{LsE, 278

(1978), BI¥4 GRRD.
(19884E10 4 31 B % H)





