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Abstract: Orbitrap mass spectrometry technique with high resolving power and mass accuracy can reliably identify isomers

and structural analogues of the target substances, as well as unknown compounds. Due to these advantages, it has been

widely used in life science, and environmental and food analysis. This review briefly describes the development of Orbitrap

mass spectrometry and its coupled techniques, and systematically summarizes the recent application of Orbitrap mass

spectrometry in the field of food analysis.
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#H. OrbitrapMe — MG E L EE T, eRAEH
SRR (radio frequency, RF) B fids Ri$ & 1,
MR H#FI% . Orbitrap g P> RHIXSFRET R, —A
R IJCRB YR O AR 5 — R A O R
SR AN AR, B — AN 40 S ) R B o B AR AX
A5 TAERS, e HUARE W N - B iR s &, fEOrbitrap
PR R R USRI R ER 3% . 3 F 3\ Orbitrap f5 52 21|
DHIZIE] T, FHUR R O AR B IS8,
L BRI IR 5] IR B O TR AN B0 TR R
PEF VIR 2R B SR, WwREuE F PR, ST
HEFHEIIER T, 7EOrbitrap N SR HUEHEIR 1230,
WG A R A KRN BT IR R . & 1Al Rl 12 3))
5HAEGGeE. AR ETLR. R0 GHER
PRSI LA SE o AR AR AR F AR 8, FFRsOR . @
Tk Ry B A R SR IS 5] o B T S, AT e 4
SRR 5 Ay L A5 3 B 1

Orbitrap 51 5 B A7 1w 73 H¥ 50 A0 iy ot B0AG FE 1R 0
AT DS B R FE AE S me/kg PP R0 S 5, X
S R A 8 ) AL B P S5 1) DX ) S S DA R R RN A T T
WEo ZBARATE AR AE AN, SEBINT SRR A
BEALA) () PRI UE 73 B o FE BRI A, Orbitrapfi A
W5 2 MR 1A T B A 5T B A s AR 5 U A
W, NMATEEARMAY:. RIS Ao e R
By Mg H R I A 4L A R R 2R
BT B BE B S s 2 T (linear ion trap-
Orbitrap, LTQ-Orbitrap) , LS5 VYMRATFIELIE BF2H &
HIm 7 #ER 1 (quadrupole-exactive Orbitrap, Q-Exactive
Orbitrap) . LTQ-Orbitrap4hi & | 2 £k 1 &5 1 PRI & v
W EBFR AR, AR R TR H FR I B T
{55, Orbitrapdt— X% 8 AT = 0 A, i
iy TTAGE A0 € AT DA SE bR i# . fELTQ-OrbitrapHt,
LA BT BRI Orbitrap 2 AN 56 B B IR & 7 A s, 30 A
T8 000 8 A RS (R 5%, PR PR S 358 43 v] AT,
A FH B 45 &« LTQ-Orbitrap i H 7 XUE B ¥t
SR FH AN S RN X3, S 45 5 1 Ak JER RS N0 AH
Lo BMEE T BETA R Dh R SR AT LASEEL, W] BAA BA
ERREZ R, REEEE, (AR5 PR ER
[E#Orbitrapfil. H, ZHANEE 1Pl G2 214
10 eI Baelk, B F B 115 BN A 23 e ) R Bl K SR ek )
(X oS fit 7oA B S R . AR, F e EaE b
HE X HE g AR A R P T HEe ), Xt
BRAERPIREH W4, 7T LA 21 50 fE R 1 45
W R TARINRE /o K ik B 0 DUAR AT 88 1 1d g
iR 5Orbitrapi 7y FHAET BT & BN B HARME &, £

T MR B A T, 2R DY AT o e S T
DU TR ik, v LT RN SRASHR R (mass
spectrometry, MS) ¥ B = 73 HEAE 5T ;401 MS-MS
K.

AP B IR A ESL. APCI, EA 5 i&E
FAF 6 b o BT I T T B AR ARY, iR L T R
AR I AR, W SE BT RS TUREOR  (direct analysis
in real time, DART) LI 25 i HL 258K (desorption
electrospray ionization, DESIT) . [fij15 3% 5 4l B il

(matrix-assisted laser desorption ionization, MALDI) [1]
B, #3329 K 7 Orbitrap 3 ARTE A K 55 F Ikl
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FIBRHE St B SL AT T3 i o B BT 22 A M O o Bk
A, DUCR 24 RO ) R B 2 M ) 5 2, e
D7) g S A 90 S R R A T v B i b R] BEAT A
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Xf T i R BAG G, RTDAAk S i T LG bR #E P 5T i)
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AN E R 2GR L BB L ARV IR A AL
JEiG e R R EHYRE RN E TR RIS TT
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2.1 REAHE

Orbitrap$ A R Mk AL 5 37 B R I8 FH A2 A% 24557 B ks i 77
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i (triple quadrupole-time of flight- mass spectrometry,
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B KR ORI R R K i e O R 245k B
RN 8% o Kellmann5 5@ o 2 B e 2 R 2 A7) e sk
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AR A VA B2 8 H AR 75 AR v 4 23 922> 50 000
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e SR RERE (<2 mg/kg) . (EEEEMA D,
25 000 FWHM ) Ji 5 73 9% e 71t A2 % 45 21 3 JEMS 152
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Oribtrapti RZEADART, 1] LS [ A 25 5% B4 1) i 25



XA ERA ST

il =

2015, Vol.36, No.13 285
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R132 PR 25K T, H86% R A4 #i i & ik . 1ZH AR
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HIAZ5H% B o BEAN, 15 Oribtrapz A [ 755 43 H 5 1% 1) RE A1
LTQWI Z i DhReAHAE &, 7E [F] 40 S 7 44 25 7 U7 T 52
M. T 5 RNEE FLTQ-OribtrapH A ik H [7] 43
SRR BRI T AN KRR B AT T % .
22 HZHKE

WAL, BANAYEH SR T BYED)
VIR N BB B NS W R, RAEE B
BEANNAR, faFHERFHME, THEEYIL. FZEK
TN TR & 7 & FhALAI S 25 ) SR B IR B . R T
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B I PR AE0.2~2 ng/g i FE A .
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EIIAT N S BN, X T3 4R R0 070 i HE 2 2 BURF
T X RAREAT NI I T . il an, 6 20 199 o i B A
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o B R R AT SEIE — P B S

IR TR 4B 2% — R R A o — RS A 1 Dol Ak 2
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M 48 A2 W e A 5 G AILR ) F AN K. (H2 0 T A
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Orbitrap &0 T- 2841021, WRE24 0 B2 4h )£ fh
T /B 5N B I T 7 PO B B R AR R, LT
FE R, m AR RAN T A
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Fowm o3 PRI RE SEE O RR HEV 5T (A1 0L T 6 oK Ak & P i
HHEA . Lehner: "M FILTQ-Oribtrap it i i it 1
AR AV i e 12 b TR B 3R 8 B AR DI IR 200 AR
PARE R AR P2, 7 RN R R R R PR AE8 ~
160 ng/g. ZHFF/NAARDT TG WIFIEFIER 7%, 45
SRR O IR A T R W 5 R T [R) A7 3R AT SR A IR
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TG+ AR I e B R RO A D RE, T LUK EE A
B 2 0 H R B B R R e A KU . R R TR
sl L B R AT O 2 AR v A — 2R R AR e R
B LR 25 2 AT Rl , T A 7 R I AN T L ) B R
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THEZANE RSV S T EENEREERN T, WE
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