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Some investigations of what kind of changes occured in the aqueous solutions of amino
acids, using a-radiations and Li recoil particles produced from °B(n, «)’Li reactions, were

performed.

Glycine and valine were affected by the radiations at both of -NH, group and ~-COOH group,

indicating the G values as follows;

G(-NH,) was 20.8 for both of glycine and valine,

G(-COOH) was 14.9 for glycine and 23.8 for valine.

From irradiation of alanine ammonia and carbon dioxide were produced and, since Biuret
test of irradiated samples had shown of positive reaction, production of peptide bond or amido

were suggested.
Reaction mechanism were estimated.
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Table 1 Changes of Concentration of Glycine (Ninhydrin reaction)

Irradiation Concentration| Change Change attended dy
Sample |y (hr) | APSOrbance | “107am01/1) | (10-2mol/1) | *°B(n.a)7Li Reaction (10-3mol/1)
B 10 0.240 0.71 0.29 0.07
oron-
including 20 0.205 0.60 0.40 0.09
30 0.191 0.56 0.44 0.09
Bo 10 0.265 0.78 0.22
ron-
free 20 0.237 0.69 0.31
30 0.222 0.65 0.35
No irra-
diation 0 0.340 1.00
Table 2 Changes of Concentration of Valine (Ninhydrin reaction)
Irradiation Concentration| Change Change attended by
Sample | Time (nr) | APsorbance | “ri5-an61/1) | (10-*mol/1) | 1°B(ne) 7Li Reaction (10-3mol/1)
B 10 0.389 0.68 0.32 0.07
oron-
including 20 0.341 0.59 0.41 0.08
30 0.292 0.51 0.49 0.09
Bo 10 0.448 0.75 0.25
ron-
free 20 0.377 0.67 0.33
30 0.350 0.60 0.40
No irra-
diation 0 0.575 1.00
Table 3 Changes of Concentration of Glycine (Spectrophotometry)
Irradiation Concentration | Change Change attended by
Sample | Tyme ‘(nr) | APsorbance | ¥(10-3m01/1) | (10-*mol/1) | *°B(n,a)7Li Reaction (10-3mol/1)
B 10 0.315 0.76 0.24 0.05
oron-
including 20 0.260 0.65 0.35 0.08
30 0.241 0.59 0.41 0.09
B 10 0.355 0.81 0.19
oron-
froe 20 0.292 0.73 0.27
30 0.280 0.68 0.32
No irra-
dation 0 0.380 1.00
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Table 4 Changes of Concentration of Valine (Spectrdphotometry)

Irradiation Concentration| Change Change attended by
Sample | mie (hr) | Absorbance | "oZsmol/) | (10-9mol/1) | 19B(n,a) 7Li Reaction(10-3mol/D)
B 10 0.382 0.72 0.28 0.08
oron-
including 20 0.335 0.62 0.38 0.10
30 0.259 0.56 0.44 0.09
B 10 0.425 0.80 0.20
oron-
fron 20 0.380 0.72 0.28
30 0.343 0.65 0.35
No irra-
diation 0 0.515 1.00
Table 5 Changes of pK
Irradiation Time ¢hr)
Sample
0 10 20 30
PKa 1.7 1.8 2.0 2.2
Glycine
PKsn 12.7 12.5 12.4 11.8
pKa 1.8 1.9 1.9 2.2
Valine
pPKys 12.4 12.2 12.1 11.9
1.00
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Fig. 1 Decrease of alanine v. s. fluence.
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Fig. 2 Influence of ammonia on Nynhydrine reaction.
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Fig. 4 Absolute decrease of alanine v. s. fluence or absorbed energy.
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Table 6 G-values of the Production of

Ammonia
Energy absorbed
&V /cm®) G(NHs)
1.329x 1018 14.5
1.116 X108 14.6
0.818%x 108 19.0
0.511Xx10%8 23.1
0.221%10%8 53.4

Table 7 G-values of the Decrease of

Alanine
Ener(g%; /ﬂ’j?{ bed G (-alanine)
2X1017 88.3
4x1017 56.3
6x 1017 42.0
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