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L-alanine ¥ 232 AR 28 TH A3 E 100K71A19 25 JGoA &4
alanine ¥2AR L FTFAA FagALHoT HGAZHoH, 12471] 434 7323°ﬂ co
balt-60 2ot & 32Gy ZAMA 1At T4 A 4% L-alanine B2 G ] 2HEHL2 HF
L-alanine®) A ZulHF27F Z2A Jelgen, 4359 FWHM-% 25%7}F N =
gtk Zupdo] ZAE o L-alanined] A H+E #7715 H,CCR(R=COOH) ¥=H < 3}
GE2E AL & F ok EE L-alanined % oEX o Z2E AF2oA] L-alanine
25719 ver= Uﬂ—r WA A3 HLow TS Mo WY AHES & F
AT
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Sl oA BrabA o] BEe mlX e el o B2 A7 SR Ee whet AR
g, N7 g8 wol7] 98 A F(dosage) B WIS HEF HF £ &
THo HA, AA 2HE 43 I BAEe WA ZARA] 238 AT-3k7] 98

S 2 (power form), ©}2 A & & (polycrstalliance form) £
LA E dg dTFEe] 3 HUTH

2 A3o)|A] A2-9 alanineS ¢ A (protein) & TA3te o}r| =4t (amino acid) ¢
sl Az Frlela, g Aol @d R olF FHZ3(covalent bond) &2
o] Zol 4 ¢l AR (bonding energy) & 1.24X10"~4.99X 10*Vmol '] t}. Alanine-
g4 92} Clcarbon atom) & F4 2. & W& F (methyl group). 7+ 284 7 (carboxyl group).
obo] =3 (amino group). 4 (hydrogen group) 22 FAE H)thA (asymmetric) & 2}
ojt}. Alanine®] 339 Ml E2 SAUAE FHOZ 47] 9] Ao ZpFEo] v X € AFHA|
TZE o|Zt) o2 98] ¢A2YUAE FHoE 4 Fo Aﬂi 724+ (mirror image) ]

%% (superimpose) & WEN 2] o= Fre wHo R wigdE & oy, o] BAYUAE
chiral atom & center atome]&} F &t}
ols} #o ol f & TN HE 7 o] A AA (optical isomer) &L o] A 4 (stereoisomer) 7}

EA13}H, chiral tgE9 o] A= L-Glyceraldehyde2t Od*}g WX & 7k o] HY
Lol&} el D-Glyceraldehydeo] ## ¥ o] dd= DE A gt LefA L-Glycera-
ldehyde =& D-Glyceraldehyde®] Ht % wlX]e] 2|3 alanine¥ L ¥ D-alaninel. & ¥
FEHY, o] d# #o] Ex7z 2 AY FR(IYE 1L)7F s EEA o] £L FHY
94 Fefo] £4M0] o]t}
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& 1. alanine?| 33X} =27 ufd

alanine-& WAFA ZAFA] couplinge] &3 94 &+ R groupe] €48t CH,CHRY =
71 ZEZ vdeivsz £2¥y 58 9Z2A Y alanine® FHZ2 & (covalent
bond) o} 71 A # A2} ¢k= A2 (unpaired electron) £ 2t 2}8-7] (free radical) o o] 3¢
ESR(Electron Spin Resonance) ¥4 o] &3] $3] 5] oy, &3], alanine®] T2 % (single
crystal) & o8 “J¥ (aqueous solution method) o] &3t 2 A Ao] Lolalm, ARH AL
2 Fol &3 vdettrz 7t Hu¥gon AFAS ZolFH & ko] i ESR
spectrum& Hol ¥ 4 A2, B3 Z4(deuterium water) & B F RujZ A}23le] ZH
Aol b3y, 53] S4d4 AAAE B $ ESR spectrumE U 2IEA Lo &
F Qo2 2 alanine® & (solvent) 2 F5E2 A&t B A3 A= alanine?] °]
3 A3l (stereoisomer) F (1% 2.9 339 L-alanine ESR ¥4& walido] zAH L-
alanine £%E SrdA AFA7 @@ thal microwave X-bandolA 3 HUx
microwave X-band @ J-band oA =3 ¥ A, WALA AL &) HAR g
Z+17]1 CH,CHRell tgt “¢&olA 9] 221 a3 (Second order effect) 7} 1. Miyagawa2t W.
Gordyl] 9J&] ¥3 % 31, L Miyagawas} K. Iton2] #2488 53] 2-7]9) v & (methyl
group)®] FAA AA AR EF vhE o)

COOH

COOH
HN CH, HC N,
H H
L-alanine D-alanine

28 2. alanine2| = JHo| HEX Ol MEA|



B AgdMe dA7AY dF AAE uEoR ZAMEA g L-alanine powers
SN AFAA 2t AHES ASHAMD HAU 32Gy yrayE 2ARSE §- 71238 AT
A 4 AEere] 2535 = ESP-300S A3 A% 9] microwave X-band J Goll A 42 HEE& 53
Z+z ubgkd] )3 EA spectrum$ ¥ od, (001) 0ol el A24PES 53
AFE 2-57) Arelo] Z ulA 234 (hyperfine coupling constant) AZ &% 9J&
A (temperature dependence)& FA} Blas] B, FHFG FroA 4FdE 2A 9

spectrum sharpness& ¥l L& H gt}
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2. 4
(1) Al

AN E8E 9= BDHAFY] L-alanine 99%%+ 7)o} JANSSEN CHEMICAAFS] L-alanine
9% }B-;Wa om fujE+ "= ALDRICHY 4 99.9%% 4 CHAMELEONALS]

Hl

9% &+ % o]-&3le], gl S 50C7HA] 71EF F Ao A3 FLANOEH 1]
37 2o dZEAS AU
(001)

2l +—-f-—- - --4- - 1000

'- " = ol
5 ! 5 '
@ 9
Iy 3.8 ol A AA4AIZl L-alanine AF°] = ol thsk e

(2) y-ray ZTA}

y—ray ZAbE A4 E L-alanine 9EFES 44 SHEZR BFsIe oA v
PICKERAFS] CO—60 947 X5 A% dol] 93] oF 60cm A2} ol A WA ZAF 85 H&
W ejel 32GyEs ZAehgTh

(3) MFA|

B A3 A 9] ESR spectrum- 71218 A28l AELe] =Y BRUKERAMY] 2453} €
ESP—300SE Ab&-3te] AUtk A8 F%(cavity) & 5% 2§ EZ(operation mode) 7}

TE..2) 23 23] & (Mult-purpose rectangular cavity) & AF&3F o, Az 7
7 o] 30.5cmo] i, zk= 7+A & 7.6cmo] ™, 271} H I 15T7HA & F 4= Q) Klystron S &



P LU H = microwaved] JETE 94~95GH.o] W9l A SHSA . AR 21 F
WE-2 370 2 ‘microwave oscillater® AFE-3}= monodyne4] & & microwave
7 FFA A o] vguje] N3 E FA3A = WA (reflection type) o]t

ESP-300S®] Ale =S L9 4.o YERHIIT
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gauss®] WYX AU RE FFFHEL A7) F tdte 2z vEFoz o
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e o+ 20K ©)3td.
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77K, 293K %k-e (19621) 1. Miyagawa, K. Itoh] 3+ Z o] 11, 100K, 300K g2 & A ¥ A7l
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[ Nuclear hyperfine coupling const
! CH -CH
| Temperature  Direction Al A' A" Mean A"
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. 100K (001) 5.0 275 456 26.3 27.0
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Electron Spin Resonance of an lIrradiated Single Crystal of
L-alanine

Young Hwan Han, Soo | Kwon
Dept. of Phy. Kyonggi University. Suwon 440-760

The electron spin resonanec of sigle crystals of L-alanine have been observed at T=300K,
100K and analyzed for different orieantations of the crystal in the magnetic field and at
microwave frequency X-band.

The stable free radical profuced by the irradiation is proved to be of the form CH,CHR,
where R is a group which has no nuclei with detectable coupling.

A notable dependence on temperature of the absorption was observed in the range from
110K to 210K. It was concluded that the reorietation of the methy group of the radical
H,CCHR is quenched at low temperature.



