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MEREBZFETELHLE, BERR. AREHA. BUABHMH X
BV ERBT HT AEEHANTENBEATXRE. ARG ZERESFRT
MENKE, ERARR. i, K, FELMAAPRFAREFTRLAT
VAN TE. B AHT KANLARRLEEZGF2H—FHEI. AR
EEREBKRASAY R ZHEE. mR. FiEfdit, REEALFEIESH
W], T A E R AL B RN A B A e kK
HErH 8.

ITRAFTER. F1 EBMRTFEENRARFBENERMAAE, Bh
bR iX R EXNRA, FEFHEN, AW E L HIH P UNBHER, A
WEAHES, FHEHATERRA B L NRMATARE. EZUGEH T EE 1
EYNAANE, ASHPIRNSE R Bfirgfo ¥ 44 (IUPAC)
2013 4R FEH “ARXREFHARIE, UR “BRRENE: RiERKELE".
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g RERE, SUBNATRFTNETHTEZNLAEENHELX. BT
WA EOATRRIEZFREKATE. EF2EFTHAET, EREH T
(ESI) m# R BB A R/E T (MALDI) REWMKEE. NAERE K
AREA, Bk, dHEETANE, ZTRFTERLKE, pREEBRART/ET
{t. (surface-enhanced laser desorption/ionization, SELDI ). 3% i 4 B #K AR/ &
F 1k ( surface-assisted laser desorption/ionization, SALDI ). #§ 7 & %% % & 7 {k.( nano
ESI) foR 3 F H T4 (native ESI) EH#H4TT Wik

HEXAEETHAZE, BT RKAEMFE T (APCI). KAEXAE T
( APPI) fu A5 & MALDI ( APMALDI) #%b, %W % EE T4 (desorption
electrospray ionization, DESI ) #0 B 5 52 B 7477 ( direct analysis in real time, DART )
ARSI AEE, XFHMHIXETIHE (ambient ionization) HYHIH, BX T AR
SHXEARMF L, BT ENIR ESI A AHA. LDI XA, APCI 48
FA Ao APPI M X H K.

E3IFARREMME, REFRENN KR, RiEERARENF TR
FiE. RENFRTFZER. FEMEAR. XEF IR TERAHENREINE,
¥ AR R E R R 3 T B e 3L 3k B U ( Fourier transform ion




cyclotron resonance mass spectrometer, FTICR MS) Fufx 37 64 # w57 308 & F b

(Orbitrap ). AT EBKAEFLRNE, FEEFFA TR T ELHERKES
A, HFRMEFFMHE (CID). ETHRKAME (ECD) o THHMEE (ETD)
EETHEAE.

HFRGRKABARSE RSO X, AHiH#£T LC-MS. GC-MS #u
CE-MS, & iFaNMg 7% T #EiE{ (ion-mobility spectrometer, IMS) 5 #
HEEOURRE N HA (LC-IMS-MS), X —FEARELENEH NN
& 4.

ERFROEE-FERFELEZMNMIEN—NEETRT., EXFELAFZ
o, BERAYF. RMAFF —RIAFHARTH AR, dEE-FERELERY
TEGWER. HAUEE-RiGEAXBNFTZ, EERFERPTAEHEUT
TR, IFELANBERTEEALE. EF4ET, RNEEGRAEH,
WY H R BN f R, LR FEA, BFERRETEE (EIC). 95
T34 (PIF ). # ¥ % %X 2 J8(NLF ). i & £ {8 133 (MDF ). 2T #4E 3% B MFE ).
B o R A R B AL

ESERGEMRNE, RTAKRNRERBRENS, EATRTAAESE T
it (API MS) H#HT, BIEHN/N2TF APL MS BT R 4 4 KT it
AT

TRENAR, EENMETAIREEELGD 2. BRELE2. FEENFo
ARBFEEANT G NA. XN TE, ERAEE LRHATHIREN X
B, RN AEE S, REIERE, RATARNTE. NBEoMHELHA,
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E S e ]
APCI
API
APMALDI

APPI
ASAP
BIRD
CAD
CCs
CE

CI
CID
CZE
DART

DESI
DIOS
DIP
DMA
DMS
DTIMS
ECD
EESI
El

EIC
EID
EM
ESI
ETD
FAB
FAIMS
FD
FSOT
FT

B2
atmospheric pressure chemical ionization
atmospheric pressure ionization
atmospheric pressure matrix assisted laser desorption/

ionization
atmospheric pressure photoionization
atmospheric pressure solids analysis probe
blackbody infrared radiative dissociation
collision activated dissociation
collision cross-section
capillary electrophoresis
chemical ionization
collision induced dissociation
capillary zone electrophoresis
direct analysis in real time
direct chemical ionization
desorption electrospray ionization
desorption/ionization on silicon
direct inlet probe
differential mobility analyzer
differential mobility spectrometer
drift time ion mobility spectrometer
electron capture dissociation
extractive electrospray ionization
electron impact ionization
extracted ion chromatogram
electro-induced dissociation
electron multiplier
electrospray ionization
electron transfer dissociation
fast atom bombardment
field asymmetric waveform ion mobility spectrometer
field desorption
fused silica open tubular column

Fourier transform
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EYHEE
FTICR
FWHM
GC
GD
GE
GFC
GPC
HPLC
ICR
IEC
IEF
IMS
IPF
IR
IRMPD
IT
iTRAQ
IT-TOF
LA
LC
LDI
LIT
LIT-FTICR

LIT-Orbitrap
LSIMS
MALDI
MCP

MD

MSI
MS/MS
MSs”
MT-TOF
nano ESI
NLF

NPC
OPLS-DA
OTC

PCA

EX LR
Fourier transform ion cyclotron resonance
full width at half maximum
gas chromatography
glow discharge
gel electrophoresis
gel filter chromatography
gel permeation chromatography
high performance liquid chromatography
ion cyclotron resonance
ion-exchange chromatography
isoelectric focusing
ion mobility spectrometry
isotope pattern filtering
infrared
infrared multiphoton dissociation
ion trap
isobaric tags for relative and absolute quantitation
ion trap-time-of-flight
laser ablation
liquid chromatography
laser desorption/ionization
linear ion trap
linear ion trap-Fourier transform ion cyclotron
resonance
linear ion trap-Orbitrap
liquid secondary ion mass spectrometry
matrix-assisted laser desorption/ionization
microchannel plate
mass defect
mass defect filtering
molecular feature extract
multiple photon ionization
multiple reaction monitoring
multiple reflection time-of-flight
mass spectrometry
mass spectrometry imaging
mass spectrometry/mass spectrometry
MS/MS of higher generations
multiple turn time-of-flight
nano flow electrospray ionization
neutral loss filtering
normal-phase chromatography

orthogonal partial least squares discriminant analysis

open tubular column

principal component analysis
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EXHET
PD

PI

PIF
PLS-DA
PSD

Q

Q-FTICR

QIT
Q-LIT-Orbitrap

Q-Orbitrap
Q-q-LIT(QTRAP)
QqQ

Q-TOF
QuEChERS

RF
RPC
SALDI
SCI
SEC
SELDI
SFC
SID
SIM
SIMS
SORI
SPE
SPME
SRM
SWIFT
TDC
TIC
TICC
TOF
TOF-TOF
TSI
TWIMS
UPLC
uv
WCOT
ZE

B LR
plasma desorption; photodissociation
isoelectric point
photoionization
productd ion filtering
partial least squares discriminant analysis
post-source decay
quadrupole (or hexapole/octapole) used as collision
chamber
quadrupole, quadrupole mass filter
quadrupole-Fourier transform ion cyclotron resonance
quadrupole ion trap (Paul trap)
quadrupole-linear ion trap-Orbitrap

quadrupole-Orbitrap

quadrupole-g-linear ion trap

triple quadrupole

quadrupole-time-of-flight

Quick, Easy, Cheap, Effective, Rugged and Safe

radio frequency

reversed-phase chromatography
surface-assisted laser desorption/ionization
self chemical ionization

size exclusion chromatography
surface-enhanced laser desorption/ionization
supercritical fluid chromatography
surface-induced dissociation

selected ion monitoring

secondary ion mass spectrometry
sustained off-resonance irradiation

solid phase extract

solid phase micro-extraction

selected reaction monitoring

stored waveform inverse Fourier transform
time-to-digital converter

total ion current

total ion current chromatogram
time-of-flight

tandem time-of-flight

thermospray ionization

travelling wave ion mobility spectrometer
ultra performance liquid chromatography
ultraviolet

wall coated open tubular

zone electrophoresis
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A RREREBEARIE

Jiiik (mass spectrometry, MS) il AR SAHE 7, A HILRE ., #Bfr,
giby . MIERACENE R RIE B RN, HEAREEDT.

(D) FEMBIBFIL. FESIN RS FRENSHE T, N TAEIEY, mMREAES
TR EZ TEZMRER, FAEMNS TE T (molecular ion) &3t U3, A& FEER
B (fragment ions).

(2) BT B A,

(3) i RESH,

B 1.1 2 R A A R 4

BrE |—> FRM#E | =D R

B RS E AR R S

FERmTE B TR IE Y B TR NS T, ARG, BEAAE T I PR BCE 7 Hr 8%
XS F AT B AT AR A A T . R T IR R 25, R SOE AR RE
HA RGN F BT Bt EHLRGEHAT O R RE R AL . A5 Pl & &1 P kik
FHE U B FAL i (B RS, RIS, S REMBAEAR, BEREN
AhEE . TSR SREARIE ., ik, HRFMNA .

JREA=AE 0 3 B B S (B R LR . XS T LB R, (R IR LA T
f o Bt 5 BT LR B LB BT L, mm/z) 9 R AA B, 9 BE R A AL il B ) JFU i (mass spectrum ),
e 1.2 Frox.

TGP EAREW T .

(1) At miz ROMMFS, RrRETHRRERLIZE FRPTRRA . TS i m
oz POAAMEANG . BFIRES THRZE FRIA cENERTFR (U4 “C RyiFma
1.99266 X 10%%kg 1+ =4y —, Bl 1.660540X107kg AL, FFSH u) KIS, JFETEHBAr
X FRIE /R (dalton, Da), tH%H] amu, BPJRFEBAMELGES . fEEEP =AM F, W



FUir—ANHUAT, BRI, BT RRAT LR LR T RORE (A E MR TREED.

58

100
480
N“SN?
. 200 e
! 2\ H2
o, | %6 H, C —=C —N
g Yoy 285
S 228\ 58 200 214
. 86
227
42 70 181
5 0 101 115 140 239 953 267
. L I LB 2 B § ' LI B | Ty I LI B B I LN N I )

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
miz

12 iR

(2) Fhig SN RE  KEbE (base peak) J& JFidk & vb iy d dimide . J5R 1068 X 9 5 LA ) 90 8
firi. LIREREREER 100, SH&ANFUEEKAHEN T 2R, B 1.2, ZZr9 LRl
XP9RFE (relative intensity). FEUE(7 T m/z 58 4b. ol 4axfsRER R, A7 I (counts
per second, counts/s), FALFFS A cps 8L o/s. R ARAXASFIEBET, SRR HEH counts .

GOFTET HFETREMSTFREETFBHRMNIEE 755 2] — A iR 5 2
f. A TFETFRRTENFELS T, BHIA®ES & FRZHETE (ultimate precursor). H4HF
BT mz HAIRBZEDNS FE. FEFUARBEFUUM” 2R, “+" REZEFHR
H—AIEHSG, “7 RARBHE, QB FIEHEHREF. 2 FEFOAHEFULM™ R,
AEHBHERAEF. M". MTEERREF, HAFHFET (odd electron ions). B 1.2 41 m/z
285 bR 2 F R T, S FE RO T REAMERIEE R, AFs 7R, TEARSHA
BRI MER.

(4) #e4rFBF (quasi-molecular ion)  HUyR-T4b-&4) ¥ ME TR T 28 A0 v B A, AT
ERURFUEERFHASF, BIMHH] . [M-H] ZM&aYEF, WM+Nal'. [M+CI] %, Xib
¥ M EH T BT (even electron ions).

(5) &g FEREZHTZHEOTHEA FREBIRAREMFZAFAETNAER. R 1L1IFIHT
WRTTEMRARBMEFE. R “4” HEB R0 E 1 5.

R 11 BERTROXARMIEFE

TE L i . TR AT
LR A XU o &SRB A
H 1 100 2 0.015 A
C 12 100 13 1.1 A+1
N 14 100 15 0.37 A+
0] 16 100 17 0.04 18 0.20 A+2
F 19 100 A
Si 28 100 29 51 30 34 A+2
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xR
R L — ERRA
ST A 7T A 4R e
31 100 A
S 32 100 33 0.08 34 44 A+2
Cl 35 100 37 325 A+2
Br 79 100 81 98.0 A+2
1 127 100 A

(1) 4 X JFifit nominal mass, B G # J51 R ¥E5UT AL .
e 1.2 v, b m/z 285 (04 F RS TR HY 1 AN, 2 A m/z BOSR IS BAR A8, B m/z 286 F1 287
() Jo i b g [l 17 KW o [RIRE, B 9 TGt A [R) A7 WA AR A Bl
[H prali g f N L2 A2 (JUPAC) BifHEFF A XUEE I AREE S H R[], EA
PG &3S, ERARE, Hafpri.

1.2 EiExEs

JFE (I ME & 1982 4F i Joseph J. Thomson 3 = Ath ) BH B 5t 4% 5 S 30 4% HH SR 1 . BRI, mz
149 5 A ¥ ] Th 73R o BT ik i W A 00 U= 3 Tt 0 4 284 i 17 20 tHE 28 99) 204 I HEL AT B4R 11
TAE. Btlf, Thomson Fil 5 XAF A ZH %M. HE, EHIEM 20 FEhibE5 kR
RESEIIX— R JE M Lo Bl Thomson 2 Ji, Aston. Dempster, Bainbridge FI Nier 44 % J& itk
2, MTRICHEFECLE, W5E R QAN E AR A . 20 4 40 48, Rk
FAT Tk 50~70 FEARLEA UL P N RE R B 50 448, @ sEOTHE R &,
(et T HEmfl B I 5E 1 TAE: 60 AR, SARGIE-FHEBAEARNRE, &S RER T4
BB SV T i 80 F1 90 FFAGE, &k 8 T A i as bk & Fe i@,

A, JREIK A B F & Celectron impact, EID F{k2 8574k (chemical ionization, CI)
PR, lH HAENE 77 500 LLF /AN TS . 20 42 70 4E4R, HILT S (field
desorption, FD) &1kt 75i%, wioFREEE 1500~2000 fHE3E R LS8 T10, (BEHRM
%, T REASERE e, SRR, Mcfarlane & B T %5 8 1% Jiik% (plasma desorption mass
spectrometry, PD-MS), "5 5 F & A THMEY, (H b T80 %0 E 0 E28=mEfs
MRk B 74, SZ i, X—BARKEE ZM4 M. b5, Barber K TR 7 &
it (fast atom bombardment mass spectrometry, FAB-MS), AR 8T o FRIFHEF (&
JiT) Edr LUH A BB FE S, PR 2 F [MHH] 3 AT RS . XA e
i, (XERRRRT ML, BTCARGEIT I TR RS T8, W9 FRERTIHZ .
FIFE, HRET (I Cs") Filikem it Hmma s, hAER RIS R, ZEFR AR kST
Jii%v% (liquid secondly ion mass spectrometry, LSI-MS).

Bl B AR N SUR R R, SRR MR 2, RS S RIBE 2 TFEEE
S K, FAB-MS %5774 CARAMEW R iX S gk, PRI 33K 3 0 i B AL Al s B Rk B84k
WE . 20 20 80 AN, PR RARRIE KRG, RS EE KD T AR a4 IS T
RMNE I R o TX P A AR 2 ik T B O AR 8 1k i 4% (matrix-assisted laser desorption
ionization mass spectrometry, MALDI-MS) FIHi 5% & F{t i it%: (electrospray ionization mass
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spectrometry, ESI-MS). MALDI o] - T4 F & sk 8+ 07 (0 & A Uitk se . el FRAY
GrTe EST fH T2 ey 5 1, O] o B (5 S DU BT 1A 2 W 2 T AR e Ak &4, [l
A SRR (1595 (HPLC) B E Ik (CE) 5 isvERCH 1) — R bf i DR .

JFE B AL TR A R GRS o O P B BRI T ) HE8h T i i A 2% 1 Al &
. HAHERMZE, BT MALDI F1 ESI () H 3L, 6 “ & 2" #7470 )5 1% {2 (time-of-flight mass
spectrometer, TOF-MS) 73%| 7#i4:. b, BIFPF Gion traps), 45 PYRK S5 1 B S o 25 1 Bk
(A&, 7= T B B i DY B &5 BE BT i% A (ion trap mass spectrometry, IT-MS), {& {48
#2287 [a] g JL 4% 7 1% {X (Fourier transform ion cyclotron resonance mass spectrometry, FTICR-MS),
Ja 5 H AR O (W B AR R B (FT-MS). 153K, #iiig i s 7BF (Orbitap) 152 T HREA
&, B AWiHE L . Orbitap [KIB#A45 5 1 H] Fourier transform 4b¥E, Frl FTICR-MS AN fi
FROA 8 B A RS (FT-MS). 3RFE, FAM £ ohaeth i, @il 7 bR G yae
FUL &I . RSB i, W HPLC, CE M GC RIBEH, hn b5tk A 5ty
SEPREA] CHRIBERRIEI: MS/MS R iy MS™), MATEHE 142, RERER BT
SO NE

WEAL, 255 R0 A PRl (s A R TR AR ARt T AR Sk, (et T AR
ACHIBFFE S T A, T8 AP e SE 4 RS SCHEE T A4 2# W 9T . MALDI-MS 1 ESI-MS 1% [
R REY ST, MEKSEAR. &HHER. FE5%, e — 18X Ma g f—
LW .

AT B A W R ThfE:

(D) R, #itsFi. TEAREEGEE;

(2) B R, Wik zepto mole (zmol, 102'mol) PJ;

(3) IZHERTE, of TR &R R A e R &N A B EN L &9

(4) WRAFIAERBER I, mz BEEARZERNT A B2 —, TR E 2 M ERE BT

(5) H5Ea#7BEARMEE, TUHHEE R 2R0FE 5.

1.3 HiaER

1.3.1 EBEE

AERR I E B 7 AR (mz) BIH B0 THE ST EZ A (G720 WRFF YR
15 FEAED 300, & C. Hy O. NUFIGER, BUESUR 2 HE44 10000, (Hll =2 i AER) i
&, WE USRS 2SS 1, ZREAVHRAA M T RER o 7 B . MRS T
BRI FHRICRRIE M, ATRER 2T AR EUE N, AER e E R 1 5 7 X B R A
Ak v A SR R R R B A A 43 S A SR R

1.3.1.1 #HXARE

(1) [Ff7 #JFifE (monoisotopic mass) H & ICE P EAEMIENLZE GEW, W2FEERAFRD
IR E AR B 30 F R E (exact mass), UL ML, exact mass J& & 7807 1M iH 5
i, BUENSRE. B FArA e, WRAR TR (0.00055u), AN 285 .



