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The EPR spectra, and hence the stable free radicals, are different for the X- or y-irradiated @-. b- 
and y-crystal forms of polyC~Stalline @yCinc. Therefore comparisons of the trideutero-glycine EPK 
spectrum with the EPR spectr a of non-deuterated glycine are open to question. 

In the course of our studies on the radiolysis 
of glycine, we compared the EPR spectra ob- 
tained after irradiation of different crystal forms 
of normal glycine and trideuteroglycine 
(ND$H2CO$. Glycine may exist in three crys- 
tal modifications: the a-form, which is formed 
by crystallizing glycine from an aqueous solu- 
tion; the @-form, which crystallizes upon adding 
ethanol to a hot saturated aqueous glycine solu- 
tion [l] and the y-form, which crystallizes from 
a hot saturated solution of glycine in aqueous 
acetic acid [2]. The crystal structures of all 
these modifications are known [3-53. 

We also studied glycine prepared by freeze 
drying a 10% aqueous glycine solution and fur- 
thermore trideuteroglycine, obtained by recrys- 
tallizing glycine three times from a heavy water 
solution. 

EPR spectra of the powdered glycine samples, 
exposed at 283OK in a 10 Torr nitrogen atmos- 
phere or in vacuum to X- or y-irradiation (ex- 
posure dose between 0.05 and 5 Mrad) were ob- 
tained with an X-band EPR spectrometer equipped 
with 100 kc modulation, modified Pound stabiliza- 
tion and a double cavity (TE104) [S]. 

The EPR spectra we obtained after an expo- 
sure dose of about 0.2 Mrad are shown in fig. 1. 
The spectra of irradiated a-, fi- and freeze- 
dried glycine are almost identical. This sug- 
gests that the radicals in these forms of glycine 
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are practically the same. The small differences 
in the spectra for a- and freeze-dried glycine 
(which has the o!-glycine structure) could be due 
to the different crystal sizes. The crystal struc- 
ture of P-glycine is almost the same as for CY- 
glycine and in addition P-glycinc changes so 
easily into cu-glycine (upon mechanical shock or 
at 100°C) that the radiation could also have ef- 
fected the change. 

Fig. 1. Derivative EPR spectra of X-irradiated (0.2 
Mrad at 283°K. measured at room temperature) pofy- 
crystalline powders of a-glycine (a), y-glycine (b}. B- 
glycine (c), freeze-dried glycine (d) and glycine-63 (e). 
The static magnetic field increases from left to right. 
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be explained on the basis of only 
three -radicals, namely e’ or l H, l CH2COi and 
%H3CHCO$ or their ionic precursors [ll], 
formed during radiolysis. Of these, only the two 
large radicals have been observed and identified 
at the end of the radiolysis [?I. It is not neces- 
sary to assume selective hydrogen transfer proc- 
esses, as suggested by Morton, to explain the er- 
roneous interpretations of, for instance, Weiner 
and Koski [8] and earlier authors. 

We found also that the crystal structure does 
not affect the dose dependency of the total free 
radical concentration. The same dose leads in all 
modifications to the same concentration, although 
the re_lative proportions of ’ CH2COi and 
%H,CHCO’ differ. The G value we found is 
about 3.2 [97. We assume t% erefore that the pri- 
mary processes during the radiolysis do not de- 
pend on the crystal form. The secondary proc- 
esses, such as radical abstraction reactions etc., 
however, appear to be quite sensitive to changes 
in crystal modification. 
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