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Gamma-Radiolysis of L-Glutamic Acid—I.

Radiochemical Changes from Crystalline L-Glutamic
Acid to Other Amino Acids

Muneo SAMESHIMA

Abstract

Crystalline L-glutamic acid has been radiolyzed by y-rays in vacuo, and radiochemical changes
from L-glutamic acid to other amino acids caused by decarboxylation have been studied.

Within the dose range from 107 to 10® rads, L-glutamic acid has been partially changed to a-
amino-n-butyric acid. The yield of @-amino-n-butyric acid is almost linearly with the dose, and

the G-value calculated is from 0.6 to 1. 0.
G-value of carbon dioxide, result of decarboxylation of L-glutamic acid is almost equally to

G-value of @-amino-n-butyric acid formation.
At a high dose, over than 108 rads, y-amino-butyric acid has been formed as secondary product

from a-amino-n-butyric acid.

BB EFIR T 2 ERRBEIKEERICORELON, REKEAMEEZGDD2H S,
UL UBSHBROBBIC L 2R B LA TYWHEOAN B, ILRAORENSMTHEL, TEHBRKR
HORMBEIN T3,

7 1) BOBSHRIC & B4 RRE &SRB, AT I BRIV UY, 7=
VO HEILOLTREEMESIEINTL RN, o7 I BOLTRRELES LRBVR
T, T BOBRSBARICET AR, RAEKET CoMRICHITI2EEHRE,
AR EERE UTRBHEITS)GAFEOMBERHRETD WIS T L EHTES.

L-Znvz B3 BAEHRT 3/ B0) b THOHRENEEENS S, BELSRTD
THEEBOBENRS D, FOMMBSBEREBICIEESEILNS, RERIIL-Ivi Iy
BICHT 20y ~ROBEESREOS B, L-7rs i vBB o7 3 2 BIiTELT 58RI
B4 5bDTH B,

X B K &

1. 73I/8 Fo<BBaRHAOL-7r43 v (UT Glu &M9) i3Fkstizkg
KRR TH3. SBRERYEROLDICER L7DL-a 7 3/ -n-BEk, DL-r 73/ K&
* AHIIMFIM0EE HAKEZSNUNKBAS OEIZA, #HE) THE L.

¥k g IR S gk BE S SR A (L 2 4SS (Laboratory of Biochemistry, Faculty of Fisheries, Kagoshima
University).




40 BREXFKEFHLE $15% (1966)

BEIUOL-7T225 ¥ VE (2hZh aABA, yABA BXU Asp &) BLFhdBHEAL
FRFRRTH 3.

2. BHEASHORES HR7I/VEBI A, —JSkTERL, 100 v ¥ 2 UTOREII
LicdbD%, MBEET Y r—2—T—RERBRER L. B87 3 7V BEHNRE6.5~7.0
mm OWEH 5 RE (N AHFFR) iTAh, KEHEEER 71T 105mm Hg LI OBE
TT2REUERSEESR L, BBZOMSRARAY 77 2E% 80°C BiiCEB L,
BRERzRES S, BFHEIhT I BEIIH500mg TRARICHRE L.

3. HY<REBH RBiHdlEEKERTRESERMLITENEED, Co-60,3,000 * =
) —%RIE LT A BAEEB T 2. BAHREZ Radocon (Victoreen ) THIE L, HiL
BEIT Gp3t=156L 923 FrIckE B IC X DHISE LEH U7,

4 ZFZI/BAEEZ TI/BOSWRELUTCHINBKLA-3®T 3 BaHEHc k-
7z,

2 1
- log T
1
s
2 Glu
n
)
K
'
P
050
g 2
L
—-
o
(4]
e g
a
)
J|UR A
0

effluent 60 120 180 240 300 ml.
<——0,2 §, pH 3,25—=<"0,35 N, pH 5.28 —>

Fig. 1. Results of amino acids separation by column chromatography
sample : y-irradiated L-glutamic acid crystal (total dosage : 1. 34 X 108 rads)
sample concentration for analysis : 200 ¢g./ml. or 1. 36 # mole
column length : 15cm.
resin : Amberlite CG-120 Type III
buffer solution : citrate buffer solution
column temperature : 50°C.
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Table 1. Changes from crystalline L-glutamic acid to other
amino acids by y-radiolysis in vacuo

amino acids and ammonia (# mole)
dosage
defore irradiation after irradiation
(rads)
Glu Glu a ABA 7 ABA ammonia

4.48x 107 100. 00 90. 98 0.40 0.00 2. 56
8.98x 107 100. 00 84.80 0.77 0. 00 5.48
1. 34x 108 100. 00 77.90 2.11 0.17 9.83

Glu: glutamic acid, « ABA: a-amino-n-butyric acid, y ABA : y-amino-butyric acid
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Table 2. Changes from crystalline a-or y-amino-butyric acid
to other amino acids by y-radiolysis in vacuo

amino acids and ammonia (¢ mole)
original dosage
after irradiation
samples (rads) before irradiation
Glu a ABA y ABA ammonia
a ABA 1.34 %108 100. 00 0.00 81.81 3.40 13.82
7 ABA 1.34x 108 100. 00 2.19 0.00 87.26 9.53
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Table 3 - The yields of carbon dioxide from crystalline
L-glutamic acid by y-radiolysis in vacuo

glutamic acid and CO; (¢ mole)

dosage

before irradiation after irradiation

(rads)
Glu Glu CO,
7.86x 107 100.0 83.9 0.87
1.18x 108 100.0 78.1 1.61
1. 57 x 108 100.0 71.9 2.90
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Fig. 2. The yields of a-amino-n-butyric acid and carbon dioxide from crystalline
L-glutamic acid irradiated with y-rays in vacuo
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