il

2% o

7 I/ BE 20 BRERIGE S 5 BOLEIRINANRY NLTEREETE

mEAZ )l e

Absorption spectra of biomolecules over wide energy
range are very important to study their radiation effects in
terms of the optical approximation proposed by Platzman.
Using synchrotron radiation we accumulated absorption
spectra of amino acids and bases of nuclear acids. Now
we will be able to complete the measurement for all 20
amino acids and all 5 bases of nuclear acids within one
year. Here we report mainly about basic techniques to
obtain precise data.

Keywords: biomolecules, absorption spectra, synchrotron
radiation
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Figure 1.

Conically-shaped polyimide (Kap-
ton) sheet and heater in the vacuum sublimation
system for preparing amino acid films.
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Figure 2. Amino acid thin film sublimated

onto a collodion film supported by a mesh metal

grid.
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Figure 3. Novel in situ sublimation system.
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Figure 4. Absorption spectrum of alanine sub-
limated film in the UV, vacuum UV and soft x-

ray regions.
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Figure 5. UV spectra of adenine ethanol solu-
tions; concentration, 3.8 X 107 M; path length,
0.3 cm (a), 0.5 cm (b), 1 cm (¢).
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Figure 6. Absorption spectrum of adenine sub-
limated film in the UV, vacuum UV and soft x-
ray regions.

222 EEBEODFHEI/ONKNIZT74—TEET

ER =y

72 BOERSHTICIZHPLC L Hw o 3,
& 2 ADYFigure 2 [R T 2w P R D &SI %
AKTHIUINT 2 D728, RINOBEENZzaa % v Dl
R23HPLC ¥ AT LA%GEEF 68 HBVEIICT 4 LY —
THMT 2 HEEBRG L7, B’A DEIZHE O THS
T IEIR DIRIE %2 53 BT ATRE 22 12 9 2 1 IE MU W
K% 50 ul \ZHIBR§ 2 B B3H > 7728, 50 ul D
PETIE 74NV —OIZEL », fiRand At
B EDZREROMIIEH & 57z, HRAKE (A b
A 7 ¥R 160nm) 7 vk x> 7L (Hy b A

£ 97 5 (2014)

7R 115nm) EICZ&E L KOWNE A X7 b L
ABS(E) %Y, Z OO S (cm?) Z/KTHULL
THIET D78 Np % HPLC ORMERD» SR 72,
BLEBEODTHEEnZHWSE Np=nSL %%
DT LEE (1) OFFEEREICT VL FR—)LD
I(E) = Iy(E) exp 7" 12 81T % nL DIEDRE 5 DT,
ABS(E) % o(E) IZHAH 32 2 L3 CTE %, Figure 4 D
TIZVDARY FVIFE T ) L THONE % 57,

feANAl 7z W TIRINEE Z IR IET %

WEINA X7 bV DT 2L F —RMEDERTH 5 Z
LR TWmOEEEEZ L EAHTH S, 1 HOET
DERIZE DN ZRINTE 13T D% 0, HTFx
FIVF — E = (E, — Eo) DNEWEFHFERITRINZ 1
HREE 025 n I PERRE 2HT% f, D
HHERRE) TR S NS LW B L ERIE S
HIIIRE TR fo, &N,

\PO>

(v,

LEPNDD, L, M ARY b LR EZCTHEMIL
IANX—H7) DIRETFIREDEE MM % df /dE
(I % fofi EWER, HAZIE eV)!) LhobT L,
WX BTI RS o (E) (HAAZ cm™2) & DBIRIL,

df df
o(E) = 4ﬂ2aa§ERE = 0.01098—

223

2
o 2melEy = Ey)
On 3h2

S

s

EH B, 2T, 0 BWMEBEERT o« =
€2/ (2ehc) = 1/137.04, ap 3R — 7488, Ex 13V FX
WITIZRNX—=TH%, SSICEBELDIX, f-Ofi%
FALTREA RIS E N TELZ ETH B, 0K
OMAHANS©) THhbL f-IfiDERET FILX —I1CB

EIR2Y - Van s
af\ , .
f(d—E)dE =N

o T, BRICHHE L 2B T EICE L {, Thomas-
Kuhn-Reiche DF&FIH] (TRK #AIH]) & L CTHISNT
W3,

W TR O s e 7o b oy k&
AL TAY Vo7 La— Lk EDRES T 2 0
M Z v Tt 2D TE 6N DI s h,
4 b Figure 4 % Figure 6 D it DKIEIZ TRK #2H]
HiZHw3 Z iz,

Figure 7127V >y, 792V, 7x=LVT7 7=V,
AFF =V DIRBIPINA R 7 bV zR$19 0 MIRL
7o HE AE HC TRK F8FIHT % & CTix o 2 B, Figure 7

33



Hl| F1E

DHEHPIN 4 < E <250eV TH 206, BEoy#ip
DI XRVF—HiPAE L7, Z2ORE, [(Figure 7
D df/dE DWESE)/GERICB G-I 2B TH)1 1, 7Y
PV [273/30], 79 = [31.0/36], 7=V T IV
[63.2/64], X FF =Y [60.1/62], fhDFEEEDFT—4% T
37 7= [44.1/50], ¥ b v [43.2/42] &, 12% DI
DALY, TRKBMHNC X2 70 RxF 2y 703G
HTHB I EBbhrotz,

-

=3

o
T

-
o
T

-
T

Absorption cross section o(E) / Mb

o
=
T
1
-
m

1 1
10 100
Photon energy E / eV

1A° $4py/p uormqLysIp WSULLS J03EISO

Figure 7. Absorption spectra of glycine (Gly),
alanine (Ala), phenylalanine (Phe), and methio-
nine (Met) sublimated films in the UV, vacuum
UV and soft x-ray regions.
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