1 (3 U &I

A5 (mass spectrometry, MS) 1%, JEFR5F D
BeixMb I ENTELWEIMLETH L. B 515
GMORT, EEE LSRRG TAEEL DO,
ZNOHORREDZDIZ, MSIE, B - $5 - Bl - AL
FE - BRREALY:, & kA ORI BV TR -
ERDOWIHIIEHENT WD,

L2L, MSIZTEA EWAH DI20DFHETHY,
TR E T IBEAD S, BSOS
EHEDNL . Lo TRRTIE, BSOS 2 LIRS
T5HZLETH.

2 MSICLBEMN

MS IZ5MA + 2G5 HETH Y, WEEHS
EENLHWH, TS 2O FETRMA + VBT
HZETHESMPWRETHAH. MSDA + 1Lk,
AR DRk % 2 P B PEER IS 5 41, TS
EICHEREINTWD 7200 T B 10 M AL L,
A LB E AR LA F U FEE ORI B2 %
b,

FZELIEIMSDTF—% (RAARY ML) 25, 5
HMoOEEZMA EMNTE) SEHRE v AARY
NOVIIHEEN m/2, HEENEREE TR EIND ZRICF v — I T
HhH. m/zDmlIAF v OEREWR R T EEREMT
Holfl, 2134 A VOBEETHE. TL&AT Y
Ya&¥y bEATY v JARTEREL, 24 - F—
Ne— e V=] LRET 5.

MS IZX B EHIZBNT, IDAT v F13% L DY
BOMHOEEZENT L THEH. YAART MV
BB IR OB F HEW S 2 B0, SRS T AR
FIAER LA F D m/z e, TDAF X FOEH
PRETHY, EOkhA F Y HEPER LS VL, A
FALEICE o TR 5.

LZAT, MSHLEOLNLEDEELRERITSTO
HEBMTHIN, IhaxiptRihEnwshTtns

Mass Spectral Analysis.
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SE TSR | B8 - BHHDE Y IT—5 DRIFET

< A ANRYT N IVIRHT

[T

e

F=ADHAEND. RAARY M Hh bR, HTOH
EHWMOMI, 5T 2 WS 2 5 ORMKICET 515
e, HTOHSHEECHTLIERLEONS.
TITRET, SAARZ MRS/ LNLERE L
T, BTFOERLGFROENIIOWT, B LT
BT I OVWTIHHE L, KWTHRAZ7ux 75
74 —BE8=5H (gas chromatography mass spectrometry,
GC/MS) IZBWTHWHNLET A 4 1t (electron
ionization, EI) 1t&:1 %+ 1t (chemical ionization, CI),
itkr o< b7 274 —H&m5H (liquid chromatography
mass spectrometry, LC/MS) (ZHWV 6B R5EMN 2% A 4
AMeETHLHL 7 ba AT L —A % At (electrospray
ionization, ESI) \ZBJLC, X AAXZ b b5 fl
SFOEREHNT B HEICOWTHERRS.

2:1 YRAARY MILHSES N BIEHR

2:1-1 HFDEEEHSFEICOVT
STOEEEGTEE, TRENGTE2ERT 5 ET
DERLIETROMTH . TEIIZFANADIGELEL
OB R L R AEOEEEZIRT. KEOFMEKE
BlicE 3L, REAAEHIRK (99.9885 %) DR T
H5'HETOEREIE1.007825 Da TH ), KRG
0.0115 % O *H ET- OB i1 2.014102 Da TH 5. ZL
TAREDFETFRIZ, *H & *H OERICK AR D KIKLE
e EERE LT CORO ZZMEE S of— R 8
HHEAICHT AL THY, 1.0079 &% 5. MS THWA
Ao H—HFEREMTHY, L5k Dadl
ClduTET. HFERSFERIIGHEMIZZ Y., A
LB ENER T 5 1t RICZFAMASEEL, The
NOETEE - RO RRFAEL - BRTEhltR1
IR
BEAFITBWTIE, 5T E2WKT 5K I0RDP KRR
WRKORMNAKTH 25505 TOFEMEERIR LR
, ZOHTORBEEBETIMELLAE I FVvE
H, MEERCHELZEARE/ T4V Ny 7 B
EEI.

ZNTlE, 1ol
RTh L.

LR TEOENE, EBEOFIT

fEim
fEm
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X1 EETROEEERRFAEL

JF | gt " RIRAFEAELE
oo | HEER B JiF
%5 | iE (%)
) u 1.008 99.989 oo
2 2.014 0.012 i
. . 12 12 98.93 o1l
13 18.003 1.07 '
; N 14 14.003 99.632 L1007
15 15.000 0.368 '
16 15.995 99.757
8 o 17 16.999 0.038 15.999
18 17.999 0.205
39 31.972 94.93
" < 33 32.971 0.76 49065
34 33.968 4.29 '
36 35.967 0.02
. o 35 34.987 75.78 45458
37 36.966 94.99 '
. 5 79 78.918 50.69 0004
& I o
81 80.916 49.51
o 78
o,
@
.
e
> ‘ 179
yi A “‘I‘
"/ -

256 258

257 259

. N i

250 252 254 256 B 260 262 284 268

B1 (@ Z>bZ&>& b) FAEFX b7 EZOEAH
ZIDYRAANY [V

TryhSkvETUET VSRV D, L—H -k
A F 1t (laser desorption ionization, LDI) 2L iE5s
N AANRT PVER 1 IZRT. LDLIZO W TIEFG
FHRWET HH, ZoOFITIE 221 THIT 5 EIFAEE,
DFAFUHERLTWSE, 7Y bty (CyHy,) D
JIFNVERIZ178Da, E/TAV MYy 7 HEER
178.07825 Da, 411X 178.229 TH V), 3 H DEAHEIZ
FNRERELEVIEN., 7Y TRV OKREO—DH
HBFLEE b2 7HET Y FFE Y (C,HBr) @
Wit /IFNVEBIE206Da, E/TAV My 2 H
13 255.9887 Da, 4 T®i3 257.125 TH Y, / IS
BEHDLWVIZE/TAY Ny 7 ERE DR EDBIC

RAEE 2024 6

X, 1 U ED@ENHPEL S,

K1 (a) BT m/z178 4 F B AL Y E—=2
ELTHMENTWS, Zhid, C&HFNTRTRE
AR MB oRAMA (PC,'H) THEEhsT7 v ot
VOGTAF Y THEH. Tl om/z 179 4 F ¥R R
FERI15 % TEHMlXhTwa, Zhig, 7y b5k~
HINDE ABMOREOTO 1T HENPCICEEHD 572
TYRNIRVDGTFAFTHE CHE 1 BELHT
L|AELTWS).

K1 (b) IZBWTIEm/z256 14 F & m/2258 4 F
YAZIEFE LMETBN I N TS, ZoWmA 4+ o
m/z72E, BREOZOOFAARBr & YBr O HEAEIC
YT 2. 2FD, m/22561F “Br 2 &L 7HET Vb
FErD, m/z258 1 Br 2 ELTUET VM TRID
DFAF U THA.

K1 (@) ®m/z178 4 F & m/z179 4 F ~, B&
K1 (b) ®m/2256 4% & m/2258 4%, Ih
LIERAGTFEHBKT HEFO—DONERLR-TEY, &
HHEBEDLODHTHROAF VES)I I LIRS,

m/z 178 A & VT2 m/z1794 4 ¥, BLP m/z
256 4 & YT B m/2258 4 F VI AAEA F >~
(¥—=72) &Ipdh, KoFCRMRA 4 a3
TWAHRYIZBWTIE, SAARZ PAALELNLD
X, ATFOBRBENRTHE L5505,

2:2 YRAXRY ML 515N BTRDIERHR
TR, M1Z2HWTIRAARY FUvpbEELR
TR T 5 ILEDOHERIIOVTHEHT L. £h
&, FMARY—2 oEE LS Z & CHER .
K1 (a) IZBWT, m/z1784F Y (£ 74V b
Yy s ¥—2) BEZ100 % & LKO+1 (/2179
AF ) OMFEERPS, FTTFICEENLEDORFEK
WA ENHFEL. Fhu, 1KLY BCORRELE
WAT1.07 %, "HOZND50.0115 % THAHZ LI12Hks.
KRR IR RO FAR (PC,'"H) 1L T+1 OB &
% b DR D RIRAE DK 100 f53E 9 728, m/z
1794 F Y ICHE5THDRIEFEAENRCTHS. FL
T, TORREFELEDTH1.07 % TH A7, m/z
179 4 & ¥ O EEE 1.1 THo 72D, 7Y M+
VICEENDNEORERE R L. I, MmoILE
(BEREE) 2600 FICHLTHINSTIEES. K2
aAf vy -2y 77) Y (CHyuN;,0, ETAY
MYy 7B & 555.2693 Da) DIEA T L7 FHAT
L— (ESD I2&0iESN/v AANRY MV R/RT. ESI
IZOWTIZ 22 THIATHDTI ZTREWT 5P,
7u s ST B E N TS, m/z 556.2760 4
FUBWEITAV MY 2 =2, m/2557.27890 4 *
YHREELTECHR 1 —2FLMMARY -7 Th 5.
Ko kb, HHETm/2557.2789 4 F ¥ DX HRE %
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100+, 556.2760

80
% 60—
% 40 557.2789

20

] 558.2808
0! 1
T T T T 1 T T T T T T 1T L
550 555 560 565

K2 A>T 7V DEAF 2 ESIRAANY ML

k33 %, 11 THLEERY, BfYY -2V
777 ) VOREFER8IIHRDIEV. TOEETNE
Wahmnwe Bz P 3Bl 2ATEH L
2, FHEDH m/z557.2789 A F 1ZiF PC PIAHZ D °H,
PN, O b EFTNTwE. 72, e HiicBY
LHAELEEND. & KRANOGHHE 2 fEEHEE T 25
G, TREDPKRKMMED 25 L5 HHIE, EBEoL
CHIEFICHETH S,

M1 (b) ®m/2256 4 F > & m/z258 4 F ¥ DR
Wiz, REOZOORNMAR “Br & "Br O KK %
FHELTW5h, XoT, ZORRIERE OO F
T RGRE CEUI S s, TOTAARY bV
PE—FEDOGTHOHEONLDTHE% S, FO5HT
WCIEREN—DHEETNTVD T ENG0D.

2:2 DFOEEEHBIT S

2:2:1 EI® CI DHE

EI1 i, BIETHIRO MS EHEICER SN T2 HH 5
A+ MEEOHT, KLEHNEHOO—DTH5S. El
DA F VIFEOBNEZE X 3 ITRT

ELiX, MBI X > TRALINGTFIcx LT, @
70 eV OBBEFHMERIS L, HTF2roBF L —OM &R
X5 ECTEAF v RERSELETHE. 14 1L
FEZRTITDbIR, 52PN TICEFZ 2L T
R L7 F i3 aT 4+ v eiEh, M7 KR
Na, ZZTMEDTFERT. ELICE>TROLNAT
LR YDRAARY MR 4ITRT

T b ro5TFRIZCGHO THYH, /7 IFNVEEIR
58DaTh5b. /IFNVEmELIE, “HTEHKT 5%
TLHRE DRI AR K ORI AR DB 78R b AR
EEHCCHELZAF Y 235 T08R EERS
nTwa? M4 THNESATWS m/2581E, 7t
YO IFVERIEFELL, ThETE oG At
VTHDLIENGND. HTAF Y O-EIE, REICIE
TLOGFFEVETF 1ESD R, B 1EOEEIX
#10.00056 Da TH Y, A > D m/2HIFEHR /ML
ToMEFTTERENTVAEAIAANRY P LIZBWT
X, ETOHERIIELANES. K4l2BWTIE, m/z
43, 15 D4 F DB EINTEBY, Ihoidz79 72>
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45+ b

—0

aﬁc> > MS

(&4)
AN

BFSvT N\ wwz
3 EI DA # iROBIEE

100 — 43

HS-1u-7880

80

58
60

EPSEEES

40

15
20

R4 7EICDEITRAAINY RV

MGV EMEN LM L L 724 4+ v TH L. HESN
FrOWETA F YRR L TR LT 2 8% %, 757
XAVF— 3 v R,

EITHWOLNLBETFOZ AN F —3HHE 70 eV T
HY, INEELDERGTTFOAF LR T VvV
(10eVREE) LVFLIFWRD, Z2LOWETHT
AFVDRBETTITAY M F UBERT S, F
7o, BIAF U PELBMSN A& HS. K5I
ZOB %IRRT

ELIZE VIO NTZ AANRY MVTHTA F ¥ 258
WEhaHa, TNEUREDIREL m/2lE2RT.
M5 (a) TlE, m/z320 ITEBREO Y — 27 2SR TE %
D, TN FAF I DENMTEED L. o,
B5 (b) TiE m/z441 4 F U SPBICEN S Tw
b, TNIHFAFT U THDEHBLBETH LA, #
WAL EIEINEDT AL Y TERLTITAY M
FUTHA.

M 5ICRLDIZIEAD—BITH B7A5, SHHA LK
MOBE, EIYAZANRY MVh 55108 & 2 W
2l WMOTHMETHD, 5744 HEEhT
W AREPHIWAH RN ERLE VD TH D, D
YA, Cla DYy 7 b4 F VLZEEAT A ENEH
Thab. ClLIFGC/MSIZHWONLREWLY 7 14
FAETHY, ZLOYEHTEESTIIAF LT 5
CEDUWREETH L. K5 TRLAEZ2HEBE DG T D, CI
WKEBTAANXRZ PVEMG6IZRT. CLIE, A¥ V-

AEE 2024 6



El

2943320
[] ]
200 300 400
m/z
(b)  100- & El
[
‘HLP(?S' T
o
2
I 25 - 147
e g1 | 191 308 ass
o P T T | e i

|
250 500

m/z

K5 BFAAHBEAINTOEVDEIYZXINXY MLEF)

(a) TIVAEETIFE (b) AVHERA168 D EITAANRY ML
CERF TR © BRRt Bad s )

LCA& &
Nt
(a)
2T A —
.- (b)
Freezl—
mEE Uyl v X
(1~5 kV)
R
el
%
) O SEEAF AR
o, | s |
M+H]* 98,0

[M+NH, J* 45 o

[M+Nal* / ©

HEBE (F) 74
Z, a—>, b
A7 F7—Fa1—7)

\ e |

O—2)—HK 7 R—RHpFRyT

100 200

m / Z 300 400

106 329 385 483 a4
bt il L ‘N | -
I

500

1
250 /77/Z

E6 (a) TIWAHBET7IRNE (b) 1ILHKZX 168D CI YA
~NT MV
(R - MRt ST

RRES

-~
U —AvRFE
LAY—- U3y h

hnE
/'\ (MyeNal= o
—> [M+H]* —
[M,+2H]2+

I 7 [M+2H]2+

TE D

Tt s

AF Vv ITNRL— 3>

X7 (a) TERD ESIDA A EBIEEE (b) ESIICH T DA FERAIA—D

AVTHE Y - T UVEZT R EDREN AN LA L 724
& v LGNS T L OFAEERIRIC & 5T, SRS
TaA ML HETHY, REFTAOEHICL S
L L DEETa s AFMGT (IM+H]T) 29ERT
5. Be I RTHITEMmGFIICT T b mgsFA3
BHISNTEBY, TOTTOEREZMNDLILNTES.

2:2:2 ESI DHE

ESI i, BUELC/MS TIROAMEN T2 A F V1L
ETHSH. LC/MS THHTREL WL, GC/MS LV
BIMIZZ VW72, ESLUSHS, iAo Wy Ebs il
WIS UT, KREHEALY A + ~ 1L (atmospheric pressure
chemical ionization, APCI) ® K & JFE & 1 + ~ 1k
(atmospheric pressure photo ionization, APPI) & fJ W
bNb. LaL, BBRLAVA F VHICKE 2R %
Wiz, ZITRESIZOWTORERT 5.
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AR 2 T ICE W2 SR BEOF ¥y ¥ 5 —ITER
FZEMEOWARZTR L, WHIEBEELZAMTSEF v E
T — DN HE TR LR ER T 5. oh
AL 7 bRATL—OFEETHY, FFEEHZINE -
BLAHE L CH—D A F ¥ 2 AR S5 L H RSN AT RE
7% %, WO ESI O A F VRO S ESTIZBIT S A
F VA A=V R TIRT.

ESI DGR E L5 T0O% 3 ETH Y, 14
FrBHBETIEZTe N HY) RF M) T AL F U
(Na®), 7¥E=w a4 +> (NH,) ZEWPIT S
CETIEAF Y ERD, FTHESIICL > TA F LT
5720121, TR T e b v EXHINT 2T s
HWThY, BMEWFRLERET 2 EOIIFGEFHE
NZH7-5. T/, “HEAIIHOHFMTE2ILENH5.

BAF VT, ST es7a b o »oHuv
B TICFBRA + >~ (HCOO™, BEHNC FMAS RN S
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K2 AFMLE-F, BEEBRE £RLBVAC T EOBR

A & Ak | ik B AR LS A F
+ | AF/)—N [M+H]", [M+Na]*, IM+K]*
ESI + |7Eb=FUL [M+H]", [M+NH,]", [M+Na]*
+ | EGEEEET =YL [M+H]", [M+NH,]"
+ | AN [M+H]", [M+H+CH,OH] "
APCI + |7Eb=FUL [M+H]", [M+H+CH;CN] "
+ | EGEEEET =YL [M+H]", [M+NH,]"
- |[BREEIHVR [M—-H]", [M+Cl]™
EsI - | EEEEE, BEMT v E=v 4%y | [M-H], [M+CH;COO]"
- | &FmE [M—H]", [M+HCOO]"
- | EWBRT V'YL [M—H]", [M+CH;COO] "~
- | BEEELVR
ApCI - | BWEEE, BERRT E=7 L [M-HI]", [M+CH,CO0]~
- | &¥Ek
- | EWRT Ve A [M-H]", [M+CH;CO0]"
. 282.1701 FAF>
80~ IM+HT*  [M+NH ]+ [M+Nal*  [M+K]!
% 60 1 5 "1
E 40 265.1435 - > !
20 sea 1747 287.1252 38
0\”"\"lllff"\“"’l\“\
250 260 280 290 300
m'z BAF> 24
K8 EAFESIICEUFZONBTIANY MILE [M-HI-  [M+Cl—  [M+HCOOJ- [M+CH,CO0]-
T3 10
46
NTWBHE) REHA Y (@) HRMLEAF > °0
o 9 ESICBEVWTERLBZVM A EEBBERE
DR LS\,

ER LA F UHIE, A4 oAb - ik - B
B GRIMAD CEBICBAR LTS, ESI & APCLIZE
WTHER LS WA F YO —E% £ 2 1TRTY.

ESIIZEoTHOLNETAARY FIVIZBWTIE, —
DDHFTHo THHEONMA A o pBlllshsZ &
L L&HY, HTOBEREMENT 27201234 + U Hi%
ELLHWT 2 0ERDH L. oD OBIZHRTHRES.

M8 IZ/RTYAANRY MViE, 1IE4 + ¥ ESI THS
NH—5THEROLDOTH L. BEOMMA F+ > H8l
WIS N TR BT, —RAEMEES THED, ¥
BOWNMA F BB ER TR E A4 F 2z R
ETE, TOHFTORELXHNT L L Mks. 5H
T HDIE, m/z265,282, 287 KA F D m/27=TH 5.
ZhEE RO EI CllE I N/ T =5 TH B 72
W, MNEHUT 4K E TERREINTNED, m/z 710D
WTIETIIEBRTEZ S, 265 & 282 DD 17, Z
LT 282 & 287 D7D, BT 265 & 287 D#A¥22 T
bbb R4 HEERE (UEiA4 4+ 2 OEAE
m/z7%) ORRE, K9IRT.

MOEBEIZKNESDITAANRY MIVEMRNT B L,
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m/z 265, 282, 287 D&% A * » ik, FhEFh [M+H],
[M+NH,]", [M+Na]™, L3NS 2 LKL 2
LT, Bt~ AAXRY PVOYEIZIE, A4+ 0D
m/z 7= NERDUT £ CRERRT U, X D SIS
FrERRENESL. FLT, TOSTOEREZRNET S
Wi, 44O m/2EE DML TS 44 O]
maE R LI IHERW.

K 8%, H—o5Tiixt L THEDOMMA + > 238
WENTVBELD, AF VHORBEPESTHD. K
2, )L LHLWHEZRTARI . HHREWBEE T
B o, WEEMA F BRI ESIICE B2 AAXRY ML
X 10 1R, BEIAICIE, 0.1 % BEERZ RN L 72K &
TEIZ MY LMEH WA K10 (@) 12BWT, m/z
3441716 4 F VB AL Y E—=Z L LTHBMIEhTEY,
FNLANTEBE R A 4 V3Bl shTcuian, 2o
I, FELTEBMEINRTWE AL F U HR—D2DADY;
G AT VHORBIIEFICHETH 5. BRSO N
WZHk A2, IM+H]T, [M+NH,]", [M+Nal™ ®95 %
MDA F P HDER LGP DL THE. ZOREE, E
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344.1715
(a) 10CFj

o so%

155.9745
197.0012

‘l\‘l I

211,5488 327,%5 372.2018 \
I

354.1038

731.1581

441.0835 5171711

680.2382
|

0’\.‘\‘ e
1

385.1501

T T
00 200 300 400 500

m/z

T T T T T T T T T T T T T T T T ]
600 700 800 900 1000

711.2868

651.2654 729.1451
| L [

ot 7 T
100 200 300 400

584.1060
L
LI S R S

LI I B T T T T T T T
500/ 600 700 800

m/z

K10 BA—3FD (@) EA A BEEEY b) BLFBREICEBYTAANT ML

A+ VIO ZAZANRT MVOARDSHMT S5 2 Lk
T, BAF VBRI B A AT PV R P TIRNTS
HERW K10 (b) 2B\ T, m/23885.1501 &
711.2868 \CHHE 2 A 4 Y BB E T wb. 711 1% 385
D 2N VEE 72 DT, m/2711.2868 75 2 AR H 2k
DAFVEREL TN ED S, b L m/z385.1501
A% IM-H]I " ThHs%5, 5T ERIT 3861574
Dak 7V, 2mik4 4 v ([2M-H]") O m/zfli 1
771.8075 1272 BIE T, RAANRZ PV E—FH L.
CORAANRY bV, BEMHICEERZMNL CTHON
TWh 72, m/2385.1501 4 + ~ % [M+CH,COO]~
ThbEWRET S L, 5 THE 3261367 Da, €L T
[2M + CH;COO] ™ @ m/z filil% 711.2868 & 7 ) FZiHIfl &
—¥,T 5. ZoZTLrb, K10 (a) THESN TV
m/z 3441715 4 + & IM+NH] & LTRE+Ts2
HHIRS.

GC/MS IZBTBEMW i EIRAARYZ MVDS LTS
) — R X D IRAT
EICEDRONTZBTHICDRETAARY MV,
HAPSETIATITY)—FT—FR=RA L LTHEHRINTB
D, GC/MS 2B 52X, ZoF—FX—2%FHwn
TRBEVFELFETHL. BHEHOFHTIEH DA, H
BALEMIINS 2 X D) B ART MVIZ TR B 720, 5TAF
VB EN TV RV AARY MV ERBET S E, i
IMEN ey NTHI DD LD, EEPLETDH
b, IATI)—H—FE2METLIOIEIEYTH 5.
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2:4 LC/MS ICHITBEM :MS/MS IC&B 7047
b * 2 ZAXYT MIVORER, BEETESLURE
BHEED S DA FRHEE
2:4-1 TRXANY ML S DBEHTE
LC/MS (2l v 5 b ESI, APCI, APPI 20D 1 5 » b
BiE, WITNRLE YT M A A UL TH B0, £ L DT
TITIT AV MM FUIZERENRV, 200, ik
B AE S50, MS/MS 2SFHlWBH N5, MS/MS 12
&, TuF s M F U T A== At U A F ¥
VAV AY Y PEZa— IV AAFY Y OV ARSY
VRZa—bFINRAFAL U ATy v - BINUGEZ S
VY705 BB, WEHEEICHWSN,DIIE
CAEDYETOY Y N X VO TH D, Tay s b
AF Vot eix, ¥ 7 ZBHEGHENE IV TT D 5
THY, | BHOEREGHHTHEETE A 4 v &2 #IRL,
ANV a Ve VIZEALTHT AR L HZE ST
fbL (797 xv5—vay), 2BHOERBSIET
FOWHALA F v DI AZARY PV ENET 5 HETH
b WEDAFTY (FVA—=H—A4F V) SERLE
Ay (Fugys b4+ r) 2N 2720, 7Y H—
Y—AFveTuy s b4 F D m/z (&) E0D,
O TFORMEHEZAIT) &R DE. NBWEDIE
A F ¥ ESI & B AREE MS/MS 12X D G5 /zw A AN
7 hvE, IM+HIY (m/z166 4 F ) o7Fa ¥ 7 b
AF VAR MVERH 11 IZRT.

K11 (a) IZBWTIE, m/z166.0856 4 F ¥ A3A A ~
=2 LTHSNTEY, fCIZFFFIchs R —
IWEZOBIMESNT WD, A4 Y ESIICE DT AANR
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@ 166.0856

i o0
& 60
& 40
4~

204 168.0911

oL 149.0502 2 188.0673  204.0418

T T T T T I T T T 17 T T T T T
150 160 170 180 190 200
m/z

(b)
100,

80|

103.0547

95.0497

2] 91,0549
-| 53.0395 70,0550 ‘
|

65.0393 | | 81.0343
T

I

120.0811

118. 0651
105 0452 \

l 107.0495

’] 1232077 _137. oaoo

0‘\\\|[\\‘!\\\1
60

50 110

Om/
11

JMVTE=IP1IARL2BEENR T WEE, A
F CHONEEE, K10 (2) OBITRLAELHIC, FEiX
WMLV, SR —2ATIE, bEriclRiishTny
% om/z188.0673 4 F L D m/27E 03219817 TH V),
I Fr YA FrETO N Y OEREICHNS T
. F WA X O m/2fliEHCTHIBA Y71
SR bMTIAERERLAES S, F DRI E — 2 3%
ERENT. X oT, m/2166.0856 4 + ~ix [M+H]",
m/z188.0673 1 * ¥ [M+Nal*: LTlRalgd 52 &
MWk G RMOLE, 20 4 F VHONH
EORWEROT, AT RIS S IM+H]TZ
A7 RV BEEEET, MoA F UREEET,
AT VMO T — 5 2T 5, GEOWKEHL S
LRSS,

WIZ, m/2166.0856 4 *F > BIXU7Ta ¥y s b >
ARZ MV SN T WD ERA F v 05 TAHEE%
19, WHERP O TRZHET 5121, IR
DOV T 2T EMEHTAEERLVEES D, Web
to7)—TflizsYy—-1ddhb.

A& YHOFEEZ ST, EEGSTFREEETY, £
DOIERTAF U RETHZ L DWETIEH L0, &
FTLOIKEDARY 7 @) OHBHEEIHELNTVWD &
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ZAANYTZ NILE (b) m/238 A F D7 OFY7 b F
VAN KNIV

190

BshTtBy, Ik (HSO,” ) DL IR
TG LA+ THDL. T2, m/2195.0322 1 + ~
D5FRE CH, 0,8 EHEMTE, ZhiE~nFy—2L
SV HEG L2 REBOH LT R L TWa. K14 (b)
BILOKI15 (b) RIS, EAF Y/ ALF LD
WCFEZ Ty r MM A oI Rz25, Zh
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chromatogram, TIC) %X 20 1Z/RT.

T—Y D 2HAFHIRLIPTEY, Fav)idERL2
NG = RRTIENAMTHRTE S, LarL, M
VIEWE THHTT — ¥ 2R T 5 DIIHE AW EER
DT, EWGHHE O TERN 2179 OV HETE
TdH 5. Signpost MS % FI 72N H % [X] 21 1R T,

100 (a)
50
0
1004
] I
1 (b) 3.19E9
O
@ 50_\ / 2.99
1148 7 490 14.04
. ; \ 1379 %
2O W e . eer 1282 DM
< 0 ~n
100 0.88
] (c) 3.14E9
50_: 12.63  14.01
REFEFRE [min]
20 £A4A>7OVRITL: @ dT—F (AR, B T—¥ @M, () Fa2V
(a) (b)
2:10°
:l“—’\" (V\]TE‘J) 044
a1 &
100000 * 1.'7 ) . L
co1 A30
024
A29
A6
* A§1 A§2
3 7 An"}; Als
g g °°] L e
< g K»
& .10000.0 g Als A12
A3M
e e
A;l
02
. A0
T (M) ] T
361 A A3
3x10° oad
sxi0* " e R - —
PC1 (80.2%) PC1 (80.2%)
H21 ERAMER, @ 2377Ov N, b O—-F<>570v b
192 RAEE 2024 6



() (b)

100 175.1193
100, 085
. 1.49E9 80
T—v (WD)
5 {60
&
o L K40
100 o E20 04.1076
6.13E8 108
% ) \ S () 1470788 15‘9?766 ‘ i«s.ozaa 235;}217 an2ms
r 160“‘12‘0‘ ‘14‘0"‘160“‘1‘80“‘260“‘22‘0‘ I24‘0" 2‘50"‘2810‘
z k m/z
0
100 0.85
*avy 6.95E7 (c)
5 100 175.1193
0 2 4 6 8 10 12 14 i
. 48 60
AR FFEFRI [min] = 180711
I 40 60.0566 700660
159.0769
20 130.0980
L J
5‘0I 60 o ‘7‘0‘ o ‘80‘ H ‘90‘ o ‘Il‘)D‘ T ‘11‘0‘ H ‘12‘0‘ T ‘1550 T ‘140 T ‘1‘50‘ T ‘15‘0‘ o ‘1;0‘ H IéO T b|9‘0
m/z
22 (a) m/z175 1+ D EIC, (b) {RIFEFME 0.856 BFDTXANYT M, (¢) m/z175 DTAZY A F 2 ANYT MV

TIC TR IT—YORNM LMDy — L ZPT W72
A, o1 (@) Axa7Iay FTIE, SEEHIHL R
DEWVPCL DIl LTI E D HHEE TS, TI4 X
Y NORREEHRT S L, 3R CHHE R DR
HHAF D=2 LT m/z175.1191 BEIF Sz,
O A+ 7= b5 A (extracted ion chromato-
gram, EIC), Y AAXRZ bV, m/z1764 % ¥ % T Y
H—H—,L7Tusy s b4+ ART PRI 221
NG

X 22 (a) D% EICHREX, T—% (NH) &Faw
VTl E, IT—YORNMEATY 2 EREDSH
BRERERLTWS., FRGOITORBRERN D S L
VT NDERTAGA, LOREOBESTERETS
MEY 7 MCX o TRR LA, B ENERAEDH P T
DAERNDH L LERBIND DLV, FZFOMEF
WS, EMELRZE—2BHIC ks THEOR TV RV LY
LIFLISEZ .. 2070, EFHEZTY 7 b OFIRERIC
ST, P22 ORRIC EIC TY — 7 SEZ MR T 5
LTS, m/21751193 4 *+ ¥ D55 TR ED
WMEBIOTOY 2 4 F v AX2Z VO MSFINDER

20230802 Goya pos Analyte L.raw 20230802 Goya pos Analyte 1
mz: 175.1192

*avl

pr

12X BIRNTRERD S, CORSIET I BO—D2oTHhAH
TIVEZTHDLI LD h ot

3-2 HEMMTAA-2T

BEGH A A — 2 ¥ 7 (mass spectrometry imaging,
MSD) (&, R EORAHI T L CEAEE um~100 um O
WUNEIRA & BRI T 20T O A+ &g S
BTIAARY PVEUEL, 44 v ORAEMEZDL
FTOEZ LS ZRKICICHBR Y BT T, A
T v D m/2 G BB D 53T D 5 A 1E R T RAL
THEMTHD. AROKE S L BESHERERIZHEKS
A%, R EE R0 5B WRHCIE 24 FEFLL IS D
BRZERDY, F=7H AL ZEWRIZHR S, MSIIE
MS OHEI 72 &y 77— IR DO—DTH 5.

31 TRLAET—FYEF 27 YIZDNT, MSIHOH
LWIEE 7L —§ QEREM=7 R) 2ffio TENEN
O Y Wil % 25 L, DESI-QTOFMS (Waters) 2 &
DO LT =% %22 IRY. =7y bdAF >
& m/2175.1192 (7 AE¥E=>® [M+H]T) T, a2
VXY T—X T, FAT—YORTIINMTHLE ¥

23 m/z175.1192 € 7 > @ MSI E[{§&

RAEE 2024 6

193



TFVBRBME TS,
MS OFERE —FH L TW5.

Zihix, 2-1 T/RL7ZZLC/

4 B H VI

TYAANRYT ML LND 5T OERERR G T %
WS 2 LR ICHT 2HHRICOVWTHRI L. T/,
GC/MS R LC/MSIZEDNBOENEIYAART MV, B
JOMMEZANVF—CIDMS/MS 12X Do bTasy s
M A Y AXRT PIVENTL, RGO &
AT HEZOWTHR L. ARads, HROWEHE9
I R HM B OBEREDOBEZIZV. THEFEWTH 5.

X &

1) SDBSWeb : https://sdbs.db.aist.go.jp, (National Institute
of Advanced Industrial Science and Technology, 2023 4 10
H 27 H).

2) ARG H ¥ SN E R &M, v AT bax b
U — BRI 4 i (WWW D™, 65 (2020).

3) G B JIME—ER © SAEE (Bunseki), 2007, 332.

4) H. Tsugawa, T. Kind, R. Nakabayashi, D. Yukihira, W.

P |

KE@%E

REDH L) BECHLET.

AZOTFmE R EOTANIOEFE LT, AR —2<—=7 (https://wwwijsacjp) DAXENEZ TE W72 H», T

KARFETBHEVEDLEEZS N,

OT141-0031

6)

Tanaka, T. Cajka, K. Saito, O. Fiehn, M. Arita : Anal. Chem.,
88 (16), 7946 (2016).
<https://msbi.ipb—halle.de/MetFragBeta/> , (accessed
2028.10.27).

N. Sugimura, A. Furuya, T. Yatsu, Y. Igarashi, R. Aoyama, C.
Izutani, Y. Yamamoto, T. Shibue : Eur. J. Mass Spectrom, 23, 4
(2017).

W w®m h & U

AT, WA GEEE : 2BHF4 9,000 H+ AK4 1,000 M, #AELE : FH 4500 H) RUOBKEE (s
AEA1 179,800 9, FEBISH ¢ AE430,000 I, A% H ¢ AEA 28,800 1) DT EIT->THEN 3. b F ¥R L
LTV AR LRI F L TV A AR ERBHMYAVICEONE LS, TOERE~D AL ZEENIZ

WRHRRIIXTE IR 1-26-2  ZLRHY N4 304
(7E&% © 03-3490-3351, FAX : 03-3490-3572, E-mail : memb@jsac.or,jp]

Ef% £ (TakazasHi Yutaka)

IALR - V) 2— g v AR aH/
BTV v = X IERREF R (T187—
0085 HtHR/N /NG 2-18-18 (=
LIA VY a—3 gy AhRE). B
R &R 2 e L R 7 Ak i A i 1.
it (T%), Le/MS it H B, itk
rax b 7574 =5tk E (BAED
9e5 —~) DESI & N— A &3 % H sy
WA A= v 7 HFHA + Lo R%.
(E7%FEH) "Lo/MS ERAHIAM", (1§
HWEERE) . (WER) 5= 7, AF—, F
ZA, V7 hIK=N, VT INL—=FK—
WV, Wy A —gH.

E-mail : tyutaka@sitsuryobunsekiya.com

(24) BAGH L& & HAR

194

AEE 2024 6



