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Z05~2MBEF THO THUKNEEZ ZElbs8T
WEd s, BEERPHEHESTBINTE L2 E0% W0,

0.d.1.0-1.2mm ~0.5—-8um ’,&"v
i.d. ~ 0.7 mm »

/

[}

1

H .

| |

i o8y |

1 . " -

1 PO T {i ‘@:_ —+
i fESz---->
i f 4 . & o -0

i 5 . ~

i J i~

1 5

{ 5

\

\

4 SBI—F1vT  ~8~
\. NanoESI TIXv&— (H>2) \"\,{

~.

O 20nanoESIOOOOOOO0O nanoESIOOOOO
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PURR 5% 0 A SHEMR T > = 7 LA OB
g, BMD LT VABDOAE VAT L% HWTT
I, ENORA, —HNRENT 2 — 7T TIIFEIKRE
TEL720, b ul BREEC D BN ] BE 2 BT 7N
A 2A%HVE, FLUABEOAE Y H T AEZHCLEE
&, BURHC X o TIREIRE TV 2B o HARIESE L,
BMEINRL B2 HD. ZOREIE, WO VA
WA R T2, BIICUID B 5. & L CEBERHE
BT (280 nm) ZMIEL, ¥ U7 HOREE
AL TEREZIT) CEPEETHL. WThos
b, INSOREREICEY, REHIEAMICHER S
L. 1 M OYPE I HEE R FFHT 1~5 uM DB 3 ul
BETHZ2, EROBIULZHERTLIILEERD
&, BEERTIZIZ 10 M AREE D L IZ X ) SiRE O RE
B % 20 uL FEEEITHEA 35 Z s L.

RBHE AL, nanoESIHHOTZI v ¥ — (FFAF v ¥
SU—) (K2 #ZHw5. T3Ivy—IL KOEs
HWHIT, ORMESREDN TS FFRea&ETca—74
YITENTWA, ZOZIv =X va—y—F v 7
R WTET2? HRHAR A BEAT L. T3 v & —I3JH
HIEWIECTOBEENTH L, THMIE1ARH 2D
1000~1500 &A% ) SfliTh b, I v ¥ —I3H T
AT T — L ERAEAREEEHCTH I AHE UMELO
~12mm) POEETAEIEBWRETH L. &EHAEE
T3 v ¥ =R T & ALDEMZEINT 572012
TNz, by, =3I vy —Fuh»roMnrssF
FEM (KES0.127 mm) 2 EHARICE L CEMZH
M35 EBHTES. nanoESI THWAL T I v ¥ —Jls
OOFEE, 3um BESLCHVWLNRED, Zhz il
(~05 um F2fE) I2TAHZET, TIvF—AoHHE
NDHWHINES LB Y, ZOFE, JUHNZ%EREH
WTd, 9% S/NTAA T4 THEMETOIAARY
MUDBEOENE Z ERWMEENTVEY. L Ladb,
BWloTI v & —1ZATSL—hiciET )L, Mz
TS/ NODIWIAANRZ MVERSLZ L8 LW
Babduv., Zon, Ao EIIEbETZ Iy
=R BIRLCHEHT LI EEF L.

2:3000000
BORONTREE I A o VU, RURHERS, MubEA S
Baehsd (K1), 24714 THEGHOZODL F v
FUIZOWTIE 21 TREB L2 BYTH B, R AT 4
THE SO0 EmAHHE LTTREETHC S
NTWBDI1E, K& GT TRATHEH A (time-of-flight,
TOF) &4 —Y 7y 7RO2MHTHS. wInd
TOF X 4 — ¥ b7 v 7 OHi 2 HEM (quadrupole,
Qpole) BRAMEIEZMAGDYE, & v 7 NERSH
(MS/MS) #4172 A¥EE LTI TWE Z 2%
V. BT E NN OB RS EER & O o g

OoO00O0O202405



PR ENTWE 2, = —=28IRT L Lidh
. LA L, EBICHEH L TWA A o FEIE
it L CBLLEDND S,

FEHLOMEETIE, BEQTOFH (4 EXY
T AR AEHLTBY, ZoREEBNHIHT
b, AFVETERLIZZEGHROA F V2B 555V IE
WHEREZREETA7-0121%, TEXL721~ A4V FNIZE
EAONEEOR 2 BH S 258 H 5. QTOF ML
BOYE, —RICEBPFR THRINIEE TOREEE -
TW575, nanoESLIZKEHEA + Vb TH L7020, 4
F R ALFIIC B A EIIA AR b A L
5. TIT, FEHOLOMREOREBE T, HEELE=
F—LAaENHAF VIFEBZEOFROEZRF &% L5
A= VR TOINNVT E2GLIZHD, ZOHEBOE
22 (Backing pressure) % & 2 CTHL €% (GEER
D% 2 mbarr (200 Pa) 2*5#J 5 mbarr (500 Pa) ¥ T
FENZELTS). 2RI, 43 MLEBOAME
ENET 20X, SAHEAF V2MEEL 20X ICLT
HEASMFEIPNCID AL, 2Ok, DUHEMEICHE TR
B &M T 2% Trap #Hif % i # L, Ion Mobility Cell,
Transfer FHIH % @ L T TOF ~N&E N5, Trap B &
O Transfer 938 TlX, H2EFHRMEE (collision induced
dissociation, CID) ##Z XWX 9, LEMEIZaY
VarvBEEESLL LEW., RMENSET LR
50 kDa # A2 % &) B R& RS v FHEKROYE
Trap FHIR~NEAT S Ar FADORZH L LT (8.0 mL/
min LE) A+ %7 =00 7352 TRENLEZX
. 7B, TOH AR TOF FHIOH 2RI D 2
THDOT, LEUEHWEICIZLAWVE ) ICEET 5.

QTOF BIE{ETIE, YAARZ M VBl SN2 A
F 0%, WARYIZ TOF O A IS I - 4 TR
ENBLD, BWS/NOARYZ MVEED 72021
B TOERT A NS =L LCOEEZFHAT 200
v, EHSOM LT3 QTOF BUE & 4Hr3E T
W, PUEMRESICEINS % 9 V4 MEE (REE) % KFH
SETHRETE D, Thbb, H2m/ fBOL L~
DWEMZ BBTSHIAA AT V2=V T VT
RETHIENTEL., —7F, WET2ERHAICAED
HTHEHRETLZ LD THY, —BWITITHT)
ETIT). AATATHEHBRGHTEH m/z2DAF v % T
ZLPZFE S/NTHUE L 72wiaid, PUEmMES % K
m/zDAF BN HFEYHEBL VI HIZLTMET 5.
INICEY, RESETRRDL LX) BERERY /%7
BEAKROWETDH, BOBHNYAARY MV EHSLZ
EDREE 2 5.

sgbogoooooobgooo

3-10000000000000000 00 SoD1®
t b Superoxide dismutase 1 (SOD1) 1%, $id - Wi

000002024050

SOD1: dimer
11+
2971.90
100+
£
% 7 monomer _ 12+ 3;g8+89
® 2724.14 :
i S
_ T o7+ |
O P wl‘“““L‘\‘”\“w R B B — m/z
1500 2000 2500 3000 3500

03000 sob1ooooooog

AF VBT LB Y V7 ET, KOS wiGt:
WFEETHDHA—S—FF T FESHEL, BEST LM
AL KF AT 2WETH H. LRAIO SODI 1T %
WhMiET &2 L CHREL, MMM RWALE
(ALS) DJEHR & % 2 W REMEARIE S N TWn5. X312,
KW HRFZ TR L7284 R e b SOD1 (16 kDa (M
BK) OFR T4 TYAARY MVERRT.

ESI ¥ AANRY MV TIL, HEOEANA A+ ¥ 2358 S
o, W3TlmLBMSNAE =213 10+, 11+, 12+
DY =2 LIRETE, BNI Nz m/z O LMD 5
STEERDD L 32686.78 + 093 L% b, T I/ HRAL
B Bash s 78 (7 REHRK © 16215.00) &
B Sh-EE% LT 5 2 & T, SOD1 A€ _#IK
Thh, READH-VHB LKA L 2 135D
REFELTWDLZ ERDbh 5.

COEII, BEEEEY VS ZE T YR
BT, TEDBZMRY V7 Mg A= ZHE L THE
ST AT LT, ZEAHERHEL VISR F v
REEL-FECALT VBl EMRERIEZAT
AT ENTES.

3-2000000-00000:000000000
00 7)
BRI T V827 M IZ DNA &GS 5 B
ZOwRNEBERNTHEX IV F Y — L a TR T
(NCP) &, © A b ¥ % »/3827 8 H2A, H2B, H3, H4
THFToRS A A M Y ARIKIZ DNA A5 2 [z
55, KBEXTEEMNVY U7 H-DNABEAGKTH
L. BIETHAWZ 7 oS82 E LCHBML 7 4 i
DAy 87 L 146 L0257 5 DNA & 1
W NCP % in vitro CHIER L7-& 25, FAEKWITM
A, RERYEBDONLE SR ONIZZ L0344 T 4
TRY)TZIUNT I P VERKE (2474147
PAGE) THEE &N/, £2C, MM 2 HEEL & A
TATHEEGSNEIT o 72/R, K4IORT X911, £
AP HE L2 NCP O TR EFIHED R WE (F
B# A 205003 £33) Td - 7225, RIA WY O W4 Tl
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28 kDa /N 8 W i (Mw 175449%9) & 146 4 @
DNA IZHHYS T 2 B (Bl 93226+9) Z/RL7:. Z
DERENPDS, BEBEDWKDa/MSEWVETIFLE A ¥
H2A, H2ZB &% 10 F 3 OREL7ce A by AgEkE
DNA & DHEEIRTH D Z b olz. AN VAR
& DNA 25 % 2 AR HEHROBRECTELL 2 L
X, invivo DEERTHRIBINTW2A, KF—713,
in vitro TH & A & YARNEARH NCP O A E LTHEK
THILERTHLDTHS.

pN
o
o

LERS LA
%

o

-

00

TR 3R EE /%
%

0 e ) " ; m/z
2000 4000 6000 8000

040000000000NCP (0) O0O0OOO (0) DOO
oooooD

NCP DY AANY MV TIEEIZ 25+ 225 31+ £T, A MY
NEARE DNA A5 7% % BIAEE TIE 23+ 20 5 28+ F THEIHN
ENTV5. BIEEWONE, TOREENRDTO, d30hi:
DNA D 16+ %5 18+ TOA F VI ST 2.
Reprinted with permission from Ref.7 : Biochemistry, 52, 5155
(2018). Copyright 2013 American Chemical Society.

ARK, ESITOA F MLEMED LK Y Y EOKR
V—ThHorEEE, AN U2 ETERT S
NCP TlE, &y b F¥—=WE~AFRELRD, XA T4
TEBEGHCTIEA A V2 BNT L L 3AFTHL EE
ZbN7z. L Lads, ok HIiZ, NCP AR A
FATHEESHTIEA L+ & LTREZ B S
EAREN T, 2uxFUUETY VIR ER
WA XY DOV AR A T4 TERGNPEHNTH S 2
LERIETHRETH .

3-30000000:00000000000000
0000 RseP?
iy 2o 7 BB AETE L, MRSt o sz
RO EELAAETH S, TOBUKERMNIPPIHE D
NDHZETRENINT A0, D) SFAH L CTHLEE
FTHEEWMLTLES. 22T, WS Hscmsy v
Ny B RIS DYpe, S & B, SOmis kR T
IvMELTHBEET 5. 4 714 TEHESH T, 2
AL SN2 EE IV, nanoESI & & OB HLE

1600

13+
100 3856.15 o4
4177.33
14+ 11+
3580.74

4556.96

o SR EE /%
%

||

WA

0 g ; === m/z
2000 3000 4000 5000 6000

Os50000000000000000D000 RsePOODOO
ogood

BEBLI BN EIT, By VR BFOLODERER
DD, Wy Vs EOEREEYE R HH L oA K%
L, #iake L ToORRRZ0REL M2V
AL, BEONEONRG A—% (a9 ¥ a VEE, A
F ALEIES) RREbL, #HAKEZO T TR R
WA 7200 2 3L CRHEGHT 5. €070,
5 > 237 BUHE G L TRt 2 S kA & i
WCHWL Z 23T 2. $abb, WUEHEEIFCIZZE
(LRED B WG A & v, B m o, e
BB FI AT L R T W RIS HANC S VA B A Y U A
TARMCTRMET 2 (2285 H). ArH RS X
OSE R 2 FLHRE RN 7 > /8 7 B LKt
TAHULENH L., K512, ZOFETHELLKEGHE
JENEIRTHESE 2 ¥ @705 7 —4 RseP DY AANRY |
VERT. REMETIE, AT —RAE/FTL— |
(SM) TIEMEL, WEMICTIINVIAF LT IV
F % ¥ F (LDAO) (2 FLIai P4 2 283 L <l L 7=
Bl SN2 — 7 25 E N0 T 50115.6*0.8
&, RseP 28HighA 4 v —20 %G L2IREBITHY LT
Wh ZDEHZ, By R E0MA, FIETR 7
&R 2 SR U, SEeY YK
BREALIZIRETY, BEONIC X 2T RE L %
5.

3-40000000000000°

FRDO A T 4 TRHEGHIE, WIS BRI
ZE N TEENWIERTH -7, —F, HARATH
BT 55 VR HOMT 2R 5121, AfiioF F
AT A THEGNTHIEDRROONG. TOH1 4k
ELT, MBBADES Y2055, #1198 % ASNE
FaEyEnbiTwbHRILERE AL & GRH L7261
EHATLH. ZOFEEBTIE, RIMERZ B X312 nanoESI
HAOLI vy =12y F) v 75 d5ZLTAEFOE Y
DRFTEE R B2, 2512, 7Y ¥ ZFEOKER
O t Gl S, »rOEESICTE H720)

OoO00O0O202405



ap
11+
100
a,B,
17+
18+

10+

R REE /%
%

0 ' ' ety m/z
1000 2000 3000 4000 5000

060000 100000000000000
Hb @ o, HEARB L O o RO A F AR SN TS,

WA G Z R VIR OREE A ) 7 A KE L HEE T >
Eo Y LABEROMCGT), WY T s v
BIEEINGE, Mex e LREZAT-72HR, 7oo/z—D D5k
MERPHNEZBE DR T4 THEGH TS &I
HHRTHO T L (K6). NEFBE UL, 247
TFoDa-BLUB-rub ry#hrbhbATalls
KTHY, ZRENROZOE VBTN THIELAG
ALTwA. M6eTl}, a-BLUB-Zubrf1 45+
BT AT O mfkD 4 v L Hiz, NTulis
ko4 F BB ENTWSE, 2, REHho~Es
OV Y ORENTFICEL RViz), NEZFTE Y OR
) OEERANTEZERITHREEL TnWAEZ L ERLT
W5, DL BARATATMSOFEEZHVLEZET
BRI COMEAERZMR LI TE2X912h 5
CEDHBFEREZF I TE TV L.

300 0O 0O O

HEGRHEEB T SN TV B 21 7 1 THESHO
BESE L WFFEB 2 i L7z, W ClE R 4 7 1 7R
& TR T OREE R REIRAT 2 17 9 WFe #1342
v, =), BATREZLIEELPWRVOIHIR
THb. 757 PQOEIRICh Db L BEREHREY T &

000002024050

M3 eBnTEDLRAL T 4 TREGIIE, [Hafa]
DFBEFIRIEIE 2 R W et 2 o Tw b, A
B, AT A THESHIC—ATHE L OF D EE #f
5, HEOHRICEY ANT, FUIFVU T4 DEWF
FEERIGELEZoDITELRNEFEETH 5.

000 AWTHRY EFHERICEL, ZHhvieZnizzn
WO ILERFFEE OBRIZTR CEH 2 L E T

B

1) J.B. Fenn, M. Mann, C.K. Meng, S.F. Wong, C.M.
Whitehouse : Science, 246, 64 (1989).

2) K. Tanaka, H. Waki, Y. Ido, S. Akita, Y. Yoshida, T. Yoshida :
Rapid Commun. Mass Spectrom., 2, 151 (1988).

3) M. Karas, F. Hillenkamp : Anal. Chem., 60, 2299 (1988).

4) M. Wilm, M. Mann : Anal. Chem., 68, 1 (1996).

5) A.C. Susa, Z. Xia, E.R. Williams : Anal. Chem., 89, 3116
(2017).

6) M. Tajiri, H. Aoki, A. Shintani, K. Sue, S. Akashi, Y. Furukawa :
Free Radic Biol Med., 183, 60 (2022).

7) N. Azegami, K. Saikusa, Y. Todokoro, A. Nagadoi, H.
Kurumizaka, Y. Nishimura, S. Akashi : Biochemistry, 52, 5155
(2018).

8) Y. Imaizumi, K. Takanuki, Y. Miyake, M. Takemoto, K. Hirata,
M. Hirose, R. Oi, T. Kobayashi, K. Miyoshi, R. Aruga, T.
Yokoyama, S. Katagiri, H. Matsuura, K. Iwasaki, T. Kato,
M. K. Kaneko, Y. Kato, M. Tajiri, S. Akashi, O. Nureki, Y.
Hizukuri, Y. Akiyama, T. Nogi : Sci Adv., 8, eabp9011
(2022).

9) W. Sakamoto, N. Azegami, T. Konuma, S. Akashi : Anal.
Chem., 93, 6583 (2021).
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(T230-0045 A 5% 11 #5 WL X AR L0 1-7-
29). T-HERILFEIARA I MBL AR,
it (BAEOWIET —~) HEoh %
H7z 8 282 Mo SR RemT. (4
HE) GBI AF I A RN
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i A A T4 THESN (=X 71—
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e E=E=TFAI

FFIRIR - EFI '7)7

gobobobboooogad

ooogn

7 — 1) TEWRY 56 (Fourier transform infrared
spectroscopy, FTIR) 137R4E% sABHI ST L 72 & 312
L5, RIDEEWEOMBESEITER S 2 /R0 %
b, b bABHI L 206D Z, FihER L
ZREERT 2V 1S NARIMRILA R 7 bV % RS
% Z L THE O LA, B2 THRY O ERERED
FE R w45 OO 5N D, FLIR IS5 Hr ke &
R, DToX) RERSH 5. ORME - f - KA
btk 4 ZILEOWEFHETE Y. @QFFED T
VF—REPER N0, W2 EH SR R0.
OB ~BNRE O CHIlE T — s 2 bhb. 2
NOORR XY EEZIFBIECTHELICNETE 5720,
FLIR IIWFZE, Bi%E, mEEBIE LoD T 05
THHENS. RI=7 74V Ti&, FLIR % Bk
IR IS S B BRI 2 THEE, AXT Pvp
DERBRIERENL72DDIGH T EERT.

20000

F BRI LRAE % &l S 2 B AlE T
BOWEZAT . — M2 AR OB e 28T 5 5
A 20um LT TH o720, £ L oEAIEIOE
BT LA20, BRIC LT KBr §E#l & & b I2gER K
RS 20BN DD, FD7z0, —HRNIE R IENE
ST LAEIE T VW AS, BBV T 4 OV A TINTA S 2
ey, BRGNS ORI TR LR 5.

T A NVLEWUET HYEOMER, RIILA RS b
WICTWEBREL T TH A, THRHIET 4 VAR
Lo TERT L7200, E—rMEZFHIST A, T
AL LIEHEE 2 5. ZOT I ZEB L0
EWNESTRYT L7 T35 2 L THL B.

TWHBEZORER e LT, WETTp ks
B72HRAVEE RN L T T 2 — A % —f] (Brewster's
angle) TAHTZ2HEBMONATVEY., T 2—2
5 — TR ER-RERTICB T 2 p RIEo K250
&% % 72O NI ST &, TR ATKIE B
N5 WIICEYZF LY T4 IVA%EEETHNEL
AR MVERT. () REFOWETHY, N—2A
FA VICTFHBwmABESNDL. (b) I TEHRATRIFC
BrlshTnsd., ZofErs, 7Y)2—2A%—ATA
WL, ptTllE L-ao T, m=E Ag il
G L7 A I HART WM L T 5 2 &b 5.

1620

(a)
— (b)

7%4X%J
~ ]
58.5° 1

Brewster's
angle

2000 1800 1600 1400 1200 1000 800 600500
wavenumber/cm-!

O1uooooooooooooooo
(a) 0° AHF, #E{WSE (b) Brewster fi AS), PG

30000

3100000

BB I3 A T8 0, IR, AT
B, BEEOETEE, &G (attenuated total reflection
B ATR ) PMRENLZFETH2Y. ERGHELE K
DFRBLE CTIESH LRt Bl 5. 2ok
B DIE ADoK & <, SRR C&# L 72 R00
ARENIRTT RTINS 2V idEE S, »oRMT
FIHETH LIS TE S, EFART MV
ABOEHEIFE A=n+ik DFEILTH LJENFE n D%
BEBZT D720, AR MVE—RIMGFLIZE D %
FHEICKRELSEALHBRERLY. 295<—X - 70—
= v t (KramersKronig, KK) ZHR IR IE =875 5 %
Mo BBk ZFHTED. K ARZ VOV -2
PEREINAXRZ PLDb DL XL —HT 5720, KK
BHUZIER AR MV WINA RS M VBT 5T
BL LTINS, —F TEHO MR T 5 i
EBPEHRZ R ENTW A2, EeltoifimidEEIC
THORETH 5.

32000000

SRR RS TIE, R BT CIE M L
I X AW S . Fa# L7t - SR i ©
S L 720 BICHRIBERAID ) . COBAOME S &
LRI T 208D D 5. EWPFREOLA
AN RS, FRSHBEARTIEI R VWEETD
B A ORI & Y,

FIRE O A, E#llE Ty BiFzXk 9 %74
VAORETHHE NS, THMIEFERIC p Wtz 7
Va—AY—HTART LI L THRETE . 2 1%
EHRWECTHHLZ3DLR RV ZF LY T4 VA%

OoO00O0O202405



(a)
—(b)

(b) <

PR ! W J\
58.5° | | ]

Brewsteris
1
angle -

2000 1800 1600 1400 1200 1000 800 600500
wavenumber/cm-!

J20000000000o0oooooa
(a) A5t (b) Brewster fA AR, P it

&IT—RICHEL, KEBIETHELZb0TH
5. (a) TETHmARSBISNLA, (b) TIET
WRESRIFICRZES R TWS., ZolEE Yvary
I EOF BRI ACHAE L7 ig o % e
THLFEELTLAMTH .

3-30000nog

PHSHE R E B2 WET 2720DFTETH 5.
AEZEER mm O v TICHREL, ROt E R
L. FIBLIIB AT THELL 20 b, Mg TR g
I D. WHHEOWER, BELOdODHE
BEEE RS ETRINE — 27 D3l § % 720, —fAYIC
13 KBr B3 AR CilBb k2 2 % REE T THML THES
5. L7200 TREIZIEEEI L i v wiilz v, —
ok, 2 XEFGEABHO RN b -4 83
KBr THMRT 2 2 & 2 (IR TIETRRTH 5. B4
& 7% 8 um O ORI E A ~FE nm Of/IVKLT-
PRAELTEY, RUZEEREIS OS2 E 2
5Nn5Y.

3-40ATRO
FTIR THEAZIFWIETHN T 256 0R DA%
UL ATR B THSH. ATR X, ATR 79 X7 )V EIHE
N DRI % Fl U D ST o @ il i IR & G
SHREET, ATR 7V 2 & )V OETEM A 5 3 FH I
FCRIDEE ST 5. RIDBIZATR 7 ) 27 L &k
BoORETENNZREIT. ZOBZ Y X7V ERED
FiiczoNt vy MuassAE L, BN um 21
B g. PR L2k vy PRI ST
WIS N5, EFHEOFIDCEREHT X 2RI % 2
Bz, BT T 5 2 & THRAANRZ VS
N5, ATR FEEEM D, REWIPLED X 95 IZIE A O]
RAESZS, 710 A7)V S 2 3SR X2 b
WA EN L7, TA, BHE BHREOEROERE
BB L TWwa, K3 (a) IEREISHAIMFEL T
HRVIFVL YT 4 NVA% ATRETHELZANRS b

000002024050

SampleDIESTEE
Sample
ATR B
Crystal

(a)

A

(b)

A

4000 3500 3000 2500 2000 1500 1000 500
wavenumber/cm-!

0300000000 ATRODODODO
() Bl +iEH (b) BH G RE

VTHA BBRERPKEED L ICTHEIRLNT
WIGEFEDSEIRIT 5 2 & b iz, BIFR AR MV
HELNL. WHIHEOY -7 4 bFhIcBitsng.
M3 (a) OoBER, BFORVZFLY T VL%
ATR 7 Y AZ W bErEL, REITH T 0 ITHEHF O~
UG S NIRECTHE ATR IEZT- 72, WEREX
3 (b) WRY. BHIDAFTT) VEET I FARERL
M ERTWDE ZEDbRb.

500000

FTIR TR % IIEG T 5 BOREN R HOOF
B LT, Bl ERUNE, BORWRIE, SREaE
EATRZEZWF L, TNZENoONEEDRE LGN
FAZOWTHl Rz B FRIR &, 200688 % BAMSEIC
kL, BMIRRPIRA X =YY 7 2FHMTE L. 2
DT, BBLZSum BEOKE SOFNAART b
VORGP ON L. FRICHB ATR 2 ATR A A —T ¥
FIEIEIE ST O T3 LTRD THEM R DT, T
S W72 & 720,

DA ¥

1) P R. Griffiths, ]. A. De Haseth, J. D. Winefordner : “Fourier
Transform Infrared Spectrometry 2nd Edition”, p.13
(2007), (J. Wiley & Sons).

2) N. B. Colthup, L. H. Daly, S. E. Wiberley : “Introduction to
Infrared and Raman Spectroscopy, Third Edition”, p.12
(1990), (Academic Press).

3) HWM=AMZE RO oulElk BB i FE pl
(2012), (HAGI 2 2).

4) $H % —, VERUHE: “F ¥ — b TH 2 FLIR", p94
(1990), (ifigett).

5) RN “AX7 PVESESH, p.137 (2005), Gl
ALY TF4747).

(PerkinElmer Japan &lH &4t #/EHE 7554)

163
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Mubark M. MohamedO O O OO O

100 0 0 0

HERIC K EAAFAE T 5 K % B R L TR A
NE—E LTSN REEZHBLIENTEL. L
AL, TOBHMT Fu—FI2i, BKEELSWT S
ERBFICHERETADELTCLE) W) ENH B, &
DBIHE B 505 L), KEEFEBIHETHS
DI, BIAB D &K % RS 2 Bl h3 b
THOVEETHLEVI I EDRDDDL. VoltnEDk
I BT, KEZSHRHELCHDDE5)0? K
ERREENBM 2 VIR, EDXIRIENTES
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