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Advancements in the application of gas chromatography-ion migration

spectrometry ( GC-IMS ) in traditional Chinese medicine research
WU Haiyun®, YANG Tian’, ZHANG Chi®, LIANG Wenyi®, SU Juan®(a. Class 2022 of Chinese Medicine, b. National
Demonstration Center for Experimental Military Pharmacy Education, Naval Medical University, Shanghai 200433, China)

[Abstract] Traditional Chinese medicine contains a variety of volatile components(VOCs)such as terpenes and aliphatics,
which have significant pharmacological activities, and are commonly analyzed by gas chromatography(GC)and gas
chromatography-mass spectrometry(GC-MS ). Although the separation ability is strong, the samples need to be pre-treated and the
analysis time is long. In recent years, the combination of gas chromatography(GC)and ion migration spectrometry(IMS )has been
widely used in the academic community. The combination of high separation ability of GC and rapid reaction ability of IMS has the
advantages of no sample pretreatment, fast analysis time, low detection limit and simple operation. It is increasingly widely used in

traditional Chinese medicine research. This review introduces the working principle of GC-IMS, summarizes its application in

VOCs research of traditional Chinese medicine, and looks forward to the future development direction.

[Key words] GC-IMS; traditional Chinese medicine; volatile components; processing; quality analysis

HH 2G5 1 IR 4 (VOCs ) 48 i 2 p— 2k A
5 BRI DR RSy, HAb2A i 2%, A
FE¥E KM 2E L R HoAth o F /N L B iR R AL S
Yy, BlaniEZs . IR 5 HEEL A&, vOCs A
BRITRAE. &IPS BEZRE . B IR, 3
P BT R VR RPN, VR R 2R S I AR
2 —, FEEER . EAR R 2544 T vOCs 43
S, R, AR ALy R S B vh B2
PR A BT, 2 LB K

VOCs # S A 5% - BTk 56 FH (GC-MS) J5
PEATAeAT, B B RE i, (HARR S 7 ZE AL B L 43

[E£mB] KEAQNHHRE 375 H (No. FH2023096)
[EEEN] RIEH, D222 L AR 4, Email: 2803982890@
qq.com

CEEEE] 5 8, B, BB, WA S Im, HFocJy . thy
15 A4, Email: juansu_2008@126.com

Frisf K o A S -5 7 E i (GC-IMS) ik 2%
AT GC &4y B HE 1A IMS P i . =5 R
BECRE (1) R o, L R S RS TR L R R . w4y
PR B E RS S Bt & b 254
VOCs [T 2 BLIE 1%, T S x 24541 vOCs Toiit . P
X A

1 SHEeE-BTFIBERKARAREREE

GC-IMS LR FEA JF B 2T iR A IR A
Py | AR T AT 70 8, B Ao T M T
TE & T IR E Y R PR R K2k — RIS E
B, XL B AN R A L 3 3R Bl
R T ITEAGER X, 5 30 TR i A A A
TR R TR R e . PR TR R T
TR AR, BSAINAS b A TN [5], DT
FEf 22 5B (s D), el S 8 — M A


https://doi.org/10.12206/j.issn.2097-2024.202409007
https://doi.org/10.12206/j.issn.2097-2024.202409007
https://doi.org/10.12206/j.issn.2097-2024.202409007
mailto:2803982890@qq.com
mailto:2803982890@qq.com
mailto:juansu_2008@126.com

SR S

20254EX H25H 5434 X

2 Journal of Pharmaceutical Practice and Service, Vol. 43, No. X, xxx 25, 2025

BT IE AL I 1] (Xl ), R 63 £ B ek ] (Y i),
R (Z ) B = 4B R (i 2) .

FE \ ]
NN IR

IMSIEFL T[]
E2 SEGE-BEFIBEHARARGER=4EE

T 25 S 3% - B i B 3% (HS-GC-IMS) /&
T 2544 v VOCs f ) iz iy i sz — B
HORHR 1 SRR B P B VOCs 38 33 3R B AR
PEAF 22 N2 44 v i b, B il T s S AR HEA T
BT, kGRS Z 5L BT T, Pl 2 g A SR TS (GO |
B i (IMS)H, 15 2 AH B 5% & . HS-GC-
IMS TCH A S TR BE, 765387 &2 2 it kT 22 sk
oalllEpm i T L= Ny e

A M 1972 4F55 —ik 205 GC 43 B 1Y IMS i 4]
LR, SR S T A S (AN 2 R A )
FIVEE it 0 A 1) S0 H AR 2R 7 i 1) T 4, o FH R
(A&l 3), SIEEE W IE T Z T 250158 . B

7 MBS B DA

B FHGC-IMS A ke VA

GC-IMSE AR B W HFrh 2544
Y i)

R I

B, 1k GC-IMS fili $2 2 b 25 84 h 1 i i VOCs,
IR T XA rh 25 S [RIFP SR 1l W% 2l
Sl 5 R DA R R 2552 7 LG A BT AN, A 2R 1
77 bl B LR S SR A R AR, [Tt Ay o a4
TR 2435 5% 55 Oy T R LA S8y

2 ERHEETFHNA

2.1 BBRREA 6 25 % 5]

[vi] Jai AN [) b 22 [ %) o 24 14 SR 2506 R e R,
£ VOCs Fh2k 22 5% A%, FIH GC-IMS AR #%
TR R LB R IR N2 S R A, TT R
i EAT AR

Wil vh BB k28 LM EILE R K
a3, AR L 0 L R T i AR AR 2 BEAE T, ) J2 v
ST Ly 250 5% ] HS-GC-IMS i [ Kz F1 T 4 Bz
FeEfh R VOCs #1THE5R, 434 — 385 BARRE(S 5, DA
LREFR IR —HBE R B R 5 W10 A R R AR il
Yy, A SR SE TR R R I RRIEAS S, R
FH I B REAEAF 5 WX PR B A R B R 47 X 43 L
KR AT RE M Z—, MRIEHZ Z2H/ 3L,
A BN AT IX AP, 2 8 Y R GC-
IMS F ARG 1145 F B A1 VOCs, B 48 A
ETFRHER a2, HOh S8 | 12800 -3- T 55
R TFRES RS S, AR PR 2-T WS 7E
LLPRERE iy P %) 25 1 Oy, DAL S 2 A 2 1
X 43 BB AR SR GC-IMS 4347 3 6 Al H
b DX B L LTAGN” PR AR X R AN [) 2 3 PR AR
BRI Z B, R3] T 3 FE 225
A F | PSS
22 FHRE FHIER

B 2R R A K AR 1 A SR AE S T,
23— RANEARRE B AN TR, A A HH
by b 7 A= 7 0 () b 245 0 1 5T R YT SR A 1 24
MU, (HREE = R . FEIA, RSN
DR XoF T b 24 R At 7 il g v 25 R A T L )
(WEZY NE (AT oo

Pl I TR S, PARRL
P RS A 1

RSB IL, TR

HLIBIESE PRSI W 5 5 B A

3 GC-IMS 725455 & R AT 8] B4k &



RS RS 20254EX A 25 H %438 X
Journal of Pharmaceutical Practice and Service, Vol. 43, No. X, xxx 25, 2025 3

F IRV R GC-IMS Rt 3k [ AR a7 X
N2 VOCs SEATHI, KPR 2,5-— F BLnk I F1 2,6-
T SENE R 5 VOCs 75 75 MREE % A E NS &
TR, AR IL AR A N S S AR,
F LS ] DU AE AR T KR LRI NS . IS
)& T HmB A S g, s M AR E G, L7,
MR L AR R T DX, e 2 U felE ] GC-
IMS BOARXF LB g IWARSE A H iy
VEESHETHEGY, JEE 5 53 vOCs, Hi 25
FEFESh 2- B A5 o) 1 S s s, K7™ a-
PN SE BT I & i T e X, RO R
Pt A5 B0 ) 5 e v, L PR A R AT
TIZR A LAY 2.60 F1 3.60 135, 81 x4 i 2% 24
A PEPES AT M IR A4

22 400 i Fil GC-IMS FE AR X #iis . T 5
ST TIPS FE B X MO AC R T A2 B o]
FE, S3HTH T U X 25 SRR Y 16 R,
KN 52 AL X 55 A = AN P MR B
SR IE T, (RS 6 T I A R R P S X
ML P M 34T X 43 . Lil' 2843 %11 2% ] HS-SPME-
GC-MS F1 HS-GC-IMS # il ymrdt | g . VLI, i
T R BN AR 6 AN M IX ) T, 25 R 8
TN LR RG2S o A, Rl
WERA T HS-GC-IMS X # i 1 73 25 8501 T HS-
SPME-GC-MS. L7 R JINES 936 Ho = XS, Jar bt
2 JINZE A F B X, AN ™ 1 i) TS AT B TE i o %
JIT 8 B B BT 22000, TR 253t 25 7= — 2 1
SEM 20 R B AE T SR GC-IMS TR R ZE B2 R
i P S M T ORI RE 2R 45 88 Bl VOCs, /BT &
PR AR JIEE 7 v 2-B i . OF T 590 5 2 M1
TGN EE By, H 10 P S o O e A 4
W, 1 A e 25 S B ARSI EL T R M IX NS A X
J%o Li 2P SR HS-GC-IMS B4 PCA HES7 A HE
FRIE IS, X005k A 2w AU | A AR & D
EATT T T AR AR RS TR S, B B AR TS SR TEAH
LR R, 4 A WA HAFEEE R Y. 2R CER
BREE AP 2 B P A A BRA o e 3, Ie A A
DO )1 77 s A AT e % B, TSGR AN AR 2 Bl A
{18 P i R, Y BRI R AN |7 A ) R
i, 3 S FRAE PR R B OR TR, R4 A
R DY) RN B T IX 47
23 FHEGF ERHER

t 0T TR Z I 2, R B AP G b
WE L IPROT A | (2 4 O, SR A HPLC $§4iF
FITESEF T o0 H e B AT 2SI R A k2 —P2, GC-

IMS F i 2 BB 5 | 0 B AR AT, J& X HPLC R AE
W T R AT fE A T

Yuan 2523 35 8 TG RALH | A8 PN AT F0 A
N (CUMS) 4 F1 CUMS+ A& X T A4, R
HS-GC-IMS S5 4% A A XS F 8 A1RTT CUMS K
S PRI A & R TR, e T
1AW b &Y, $o T X% R4l R SRR R op
H BB & B, T CUMS 41 AR, Rl & &1
X 37 A ADAT 26 B H O A 5 Yin 4624 R
FH HS-GC-IMS Xf FF OB 48 L YA & Wit A7 4
BT, S50 M B-4i = Fi 45 TR VOCs AT AE A FF L
s bRic ), dE—2 R E O BT AR ) S 2 AL
S5 RH DG A 5% B9 SE A s 2 4 55 ) R HS-GC-
IMS X i R IR FP Y VOCs 37 E Pe e 2, 36
YE 120 Fl VOCs, Hirp, SRR @R | B-A1 170 55
ATRE N H FE 280y

3 AEPHMIEE eI N A

H 24 (40 T R e I R T R T T B,
PR UE I PR 24 % 42 1 TR 2 RS, 1 AN [H]
ML T ik T Re S m S rh 2 b Ak 2R oy &R B
O, B SR AR 1L, SR A GC-IMS
AN 25 T AR S AR o ) VOCs #E1T3h 45 Wi ds,
XFFH ) T2 BRI L i B e il 22 S B 4

T R 2R R RN T A A v i
HOCHEM IR 22—, M h 259 Y VOCs 552 T T
SIS TR & VOCs T 28, 4 ) T p
T2 FITF DA RO R o B IG A6 07 R
FH GC-IMS 25+ A 1 ME TR 1 B AR F < Um o
PEFMTAE 5, X T RE A B TR T2 X PR BRI
P IR (AR T2 R T A R TSR A | AR A LA Al
HFEASMEA . HPROROBE . LROTRS 12 Fh
YO I R B A, 2-H 3 1-T B (E)-2-CL -
1-BE 45 R HE T 32 R 435 Wang 5529 7 8S-GC-IMS
FRMFHBNT, T/ 7M. T LA AR SR
YERNE R IE O, BFFE A AR K 45 B B[R] Tl
Ry, Hoh, 70 'C TR S8 2,2- 8- 1-
T SE LA IR P A AL RE ) BRI . Yu P
T GC-MS S F kR rh g AR 58
iR ZLTE B T AR, B VOCs B & bA 12K o 15
1T GC-IMS 2 B X 285 AT HL AR, 1 VOCs
BB 53, DTSR S P A R T A Sl ol ) P S A
TS B S W ARAE, XTI ) T R e
RSl () ORAE, TV VR T AR AT BRI A 254



LS g5

20254EX H25H 5434 X

4 Journal of Pharmaceutical Practice and Service, Vol. 43, No. X, xxx 25, 2025

JT ) e A 7155 Zhou S55 XoF IR AR 25 R4 T 1 34 2%
Je B RO R L B L KSR AR AL B, R A HS-
GC-IMS 75 A H: VOCs -2t 7 F6 8r &3, &30
5% b B AR VOCs BRI AT B 2L,
3BT IR AT 8 A 5 A A2 ) o 22 TR A A B R v

SRS A, T R A R AE T B R
) VOCs, HETOR: iR A BRA /K S Ab HLS 1Y) PR AN 25 45
FHEACEY FEURER N T, BRI, e
24 FLTF GC-IMS HE AR FEAN [ T 32 Hh g g L
BFE L

Fz 1 GC-IMS HAREEHARFEAIRA

=3 2 B ik RI& S
sk ke UL ARG KB M0 ROt TR, S0 A
= AP v T R T e GC-IMS BT HREH E AR SR LA R T 4T, RENE A X

PR RARBTE, #E AR IV OCs, B 4 PR T
- il WM 25 8 R 5 4S5 6O e LT HBER A
R g B B HS-GC-IMS 25t TR0 N 5 5 8 O R RA
i 2 AR IR I S S T A, 2-
M o i GOIMs KT, U I 0 5 IR SR SRR, 21 A,
R SEA S PO P SEMES ST
A% O pei Ge-Ms BT B SRR 5L
K15 40 “CHPTHRIT LIA SR B T2 R Y VOCs, ST | BT
ERE T MRBT BT AT, GOIMS  BEGEIER (AL v IO K27 e BB, 2
SR TR R A A B B RO
PRI . — Goams 40 TGO CHURFRRAER BT B IAE R B BT
AT FiI

4 5HFEKH

[ N A A F £ 2R 1 GC-IMS 5 Ht, 1 &5k 1]
X HR 2 R M AT S . LT SR R — i i
BEHL N W58 22 G5 A6 DU 40 JB 4R 47 0 B PP SR Y
IS, FL R B3 E 1 AR AR B X R A A TR
TR R, 45 7= A B 05 5 20 AL BE A 26 AR
B ZR G, 18 048 S EERHE K e o s SR T
SEmBOE AT TET . PR AR B S S5 Y 4
TR L T S A ER R

Feng % P8 % ] GC-IMS. GC-MS X/ [i] b 3t
Fra& iy /\ B AERUY) VOCs FEATINE , JIERE T w7
B 0] F T AR R AEAE 4326, (HAEEZ R GC-
IMS #2160 8] B8 48, LA R A5 AG I 3] 5 AR (IR 4
Ji, 25 SRR WILT AE MU L T AEHUBE S Bt T 22 i
W5 . BRZISFNEE A B, [RIHIZ IR 5 fL T B Ik
AT B, WIW, W2W fil WSS £
JEES T AEHURE i VOCs IR 107 B 58, 1B AR i
WAL BB S B R R I . A LR AR A
Y. B/NES PV R GC-MS., GC-IMS il 1 &
AR, 5 & & A kK R VOCs 221k,
GC-MS %5 5| 3 A 455 B 28 55 NS B 2 1y 46 Fh
VOCs, GC-IMS WAl 42 45 4% 348 2 55 LA~ 201
[ 38 it VOCs, R HLF 5 PCA HRLIX 5 T AR
KR AR, R ILERE 6 A R e & ikt
o TR kAR AL, g 14 Fh2

S IA] A A ELAHX AR E oy, K R
FEAE I BRI | B S A I T R R IR
L6595 e SV TR b B R R B A AN S e
WREFEY) BT 5 GC-IMS K A% &M or, Kk e
JLse B bk | BRI 2R AR, SEE
S I 1 A5 M AR O i S R R ) I, 2-FP N
B2, 3-H AL T B n] Mo U SeW RO R E R o, Bk Ah &
M2 LR RS UM EIL S vh B2 5 TR Sl

5 RENMRE

GC-IMS 7£ P 25 15 b 19 1 FH R e B 5 [,
ANART LA )@ AN [ R[] 7= St Y . AS [] Rl
WILL RS [RIE A2 B[] 1 H 245 VOCs 7047 43 #4531,
T AT LS B3 A M i /S 24 VOCs 5 =t AR 1 LA
LA T SR BT AR S, h A TR S 2
R HEAERE B . 3 4b, BEE HAR (AR Fn v
AL TSR AN, GC-IMS 7] LA 55 RE [ 1S AH
Sh4, FEARAEFE SU RS s ] DS T 5 A A
SN FBERlG, K OB RO, 1 BT RE R LAY

FEI A . ARIZIE AN R H 24BHAT fif
VT Z2 (A, EL 0 N 4 R LA B T R R R
FUI, H T, GC-IMS 3 5 4 FH A9 50805 122 > NIST
BRI T RE L, X2l VOCs 1 &Il s 2
FEEA R4, 4> VOCs 75 28 A 47 J i 7. S0RY
PRAE AR, XSGR AT . P2 &
LAY 2%, GC-IMS 1] R R 6 & T BEH 4 L4 Tt



B R 25)1S 5

20254EX H25 H 434 X

Journal of Pharmaceutical Practice and Service, Vol. 43, No. X, xxx 25, 2025 5

EER E N, B> A 5207 FH 2 R, GC-IMS AR
RERIHA 42 Horh 60% HIALS W), 75 GC-MS Hfi 4

ik,

1M H. GC-IMS Xf 51—, Foikia il 20, A9

BRAFARAA AT, MELL AT h 25 e

BRI, GC-IMS FAR N 2GR FE 4R 3t T —

FBTEREE TR, AR TS 2GR 2 TR
Ay 2l A A SR E 1] [ B AR AR S f

[ 2%k

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

A 3CHI, XIMRHEE, INERHE, % BT GC-IMS 45 &bt a2
SN KIHAE DA 7] LA AE I R MR ALPRAIE [0, £
Bl 2023, 44(10): 368-376.

R, ERIL, . < (% 5 8 LRI U I AR oY
[, BAALET 5 P97, 2014, 20(3): 20-24.

BRFE, XINUR, ZEAL. £ F ICP-MS M HS-GC-IMS 43
3 HORE AR EHLIC & K VOCs 22 5 [J]. £ &b Tl Bk,
2023, 44(15): 302-311.

QIAO Y N, BIJ F, CHEN Q Q, et al. Volatile profile character-
ization of winter jujube from different regions via HS-SPME-
GC/MS and GC-IMS[J]. J Food Qual, 2021, 2021: 99584 14.
KRR, EGAE, SRERAR, 45 BRIy A2 o A2 B R B
FEHERE [J]. hAerh 25241, 2024, 42(06): 41-49.

R, MRERER, BANYE, S5, BRECHERIMBR IR o3 o34 Bni
FHEBFFTHERE [1]. P EJEME 5, 2021, 46(8): 169-173.
XV FE 0, AR, B, 45 SR TR 5 SO A X 4
IR B R B B9 LU BB 5E (3], 2590 70 M 2% 3, 2022, 42(9):
1554-1560.

LVWS,LINT,REN Z Y, et al. Rapid discrimination of Citrus
reticulata ‘Chachi’ by headspace-gas chromatography-ion mo-
bility spectrometry fingerprints combined with principal compo-
nent analysis[J]. Food Res Int, 2020, 131: 108985.

SRSCI . B A BRI il LR R 0 (0], VR 2 27, 2007,
19(2): 66-67.

FUIEIE, RSO, AR, AF. BT R G- T IR
T H RSN [J]. P25, 2022, 45(3): 574-578.
IR, BRAE R, T, 4. JET GC-IMS J3Hr s As 7] 75
AR R BT (0], B TR, 2024, 45(9): 272-
279.

ISk, MRERER, ARTTHS. G ST R A M PRI S
[3]. 2 AR, 2023, 21(19): 198-200.
TARM, ik, 2205, 55 3T GC-IMS HiAR LML 2| Vv
%, N2 [J]. hZhikt, 2022, 45(8): 1899-1907.

KT, BRAFBE, BRse, 55, WUVES TG e R e B HAe
PR AP RS (3], PRI, 2022, 48(3): 72-77,89.

FEHPEVE SR B R 0T [J]. 43 FTiiaaE 4, 2023, 42(8):
976-983.

ZREAE, LRI, XA, 5. R [A] = kAT i B 25 S5 (3]
B REET L, 2021, 47(24): 56-63.

LIC, WANHY, WU X L, et al. Discrimination and characteri-

zation of the volatile organic compounds in Schizonepetae spi-

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

[33]

[34]

ca from six regions of China using HS-GC-IMS and HS-SPME-
GC-MS[J]. Molecules, 2022, 27(14): 4393.

BeGeue, I AE M 25 BN RY BT %42 [D]. Breg: A
BEZ4 R4, 2003.

SREUEL, RIS, #EA, % GC-IMS 45 A b i = X 4 AR
PEHREE S (1], T2, 2022, 44(7): 2208-2213.

EZ, IMEE, AR, 55 TRER T 58 S HA B AR
SRR [J]. WO TTR SIS, 2024, 41(4): 45-48.

LIM Q, YANG R W, ZHANG H, et al. Development of a fla-
vor fingerprint by HS-GC-IMS with PCA for volatile com-
pounds of Tricholoma matsutake Singer[J]. Food Chem, 2019,
290: 32-39.

HERGAL, AR, AR, 45 HPLC B 1R 3 AR A P 230
S R A PR [7]. T2, 2024, 36(2): 1-5.

YUAN Z Y, LIJ, ZHOU X J, et al. HS-GC-IMS-Based metabo-
nomics study of Baihe Jizihuang Tang in a rat model of chronic
unpredictable mild stress[J]. J Chromatogr B Analyt Technol
Biomed Life Sci, 2020, 1148: 122143.

YINJ X, LINR M, WU M F, et al. Strategy for the multi-com-
ponent characterization and quality evaluation of volatile organ-
ic components in Kaixin San by correlating the analysis by
headspace gas chromatography/ion mobility spectrometry and
headspace gas chromatography/mass spectrometry[J]. Rapid
Commun Mass Spectrom, 2021, 35(21): €9174.

225, RFE, THE, %. 5T HS-GC-IMS Fl HS-SPME-GC-
MS HANS T BRBK R PR R M3 1 AT RAE [1]. R =
R4, 2023, 42(2): 218-223.

RBETY, HBEE, XUNR, S5, 258 7= Hom T 5 )R Je il —
ALBESE (7). 52 TP EE2Y, 2025, 44(1): 161-163.

RTINS, X1 52788, A, S5 - 07 X LA B 4 & 1 XL
WRPIBRARNA (). ) ARAO R, 2022, 49(1): 142-150.
WANG J, WANG H, XIAO H W, et al. Effects of drying tem-
perature on the drying characteristics and volatile profiles of
Citrus reticulata Blanco peels under two stages of maturity[J].
Dry Technol, 2022, 40(12): 2456-2469.

YU XY, CHEN X C, LI Y T, et al. Effect of drying methods on
volatile compounds of Citrus reticulata ponkan and Chachi
peels as characterized by GC-MS and GC-IMS[J]. Foods, 2022,
11(17): 2662.

ZHOU S Q, FENG D, ZHOU Y X, et al. HS-GC-IMS detection
of volatile organic compounds in Cistanche powders under dif-
ferent treatment methods[J]. Lwt, 2022, 165: 113730.

LA, A, T e, 2T GC-IMS AR [E] T4 07 =0t 4
IRARMIAC TP A B RS [T]. RAR =PI 5 &,
2022, 34(12): 1989-1998,2033.

FRERE, R, B, 5. BT HS-GC-IMS A< il
TG (K ) FER MY BN [7]. HhE2Y, 2023, 54(10):
3120-3131.

T, FEST, SKARYE, 2. GC-IMS ¥ LR [ 7 A il
MR RS RSN ZE S [T]. ThEE24, 2020, 51(17): 4464-4472.
A, B, £, . B TAURORE-B TR OS54
JEI ARSI IR I KBl BE g A R 28 4 (0],
feEE 24, 2023, 38(12): 5700-5708.


https://doi.org/10.7506/spkx1002-6630-20220802-013
https://doi.org/10.7506/spkx1002-6630-20220802-013
https://doi.org/10.11876/mimt201403006
https://doi.org/10.3969/j.issn.1000-9973.2021.08.036
https://doi.org/10.1016/j.foodres.2020.108985
https://doi.org/10.3969/j.issn.1006-3765.2007.02.035
https://doi.org/10.3969/j.issn.1672-2779.2023.19.064
https://doi.org/10.3390/molecules27144393
https://doi.org/10.3969/j.issn.1001-1528.2022.07.024
https://doi.org/10.1016/j.foodchem.2019.03.124
https://doi.org/10.1016/j.jchromb.2020.122143
https://doi.org/10.1016/j.jchromb.2020.122143
https://doi.org/10.1002/rcm.9174
https://doi.org/10.1002/rcm.9174
https://doi.org/10.1080/07373937.2021.1907590
https://doi.org/10.3390/foods11172662
https://doi.org/10.1016/j.lwt.2022.113730
https://doi.org/10.7501/j.issn.0253-2670.2020.17.014

LS g5

20254EX H25H 5434 X

Journal of Pharmaceutical Practice and Service, Vol. 43, No. X, xxx 25, 2025

[35]

[36]

[37]

[38]

EF R, AL, B OCHE, 4. FE T GC-IMS FL B R T
FOW KT SRS 2R (0], o [ 9236 J7 0 2 2%,
2022, 28(20): 100-107.

FRMLAR, SR, BUIESR, S5 R R BT 7 SO0 IR AL
YRR []. P ESEIRTT AR AR, 2021, 27(23): 137-144.
JAIE, RS, B AR IR A IR A DU e A N (], RS
Tolk, 2016(4): 42-45.

FENG X Y, WANG H W, WANG Z R, et al. Discrimination
and characterization of the volatile organic compounds in eight
kinds of Huajiao with geographical indication of China using
electronic nose, HS-GC-IMS and HS-SPME-GC-MS[J]. Food

[39]

[40]

[41]

Chem, 2022, 375: 131671.
W/N 2, 5% BUAR, X0 @ E, 4. 35 T i F & . GC-MS #1 GC-
IMS H ARSI A R WA ] A5 R E RS A8 4k (7). B T
P RHE, 2021, 42(12): 70-80.
T, RIEE, B, 4. T B FRMSHE FEBEE
AR AL S kY B 22 5 (7). thAE R 2521, 2025,
43(1): 134-141,277-281.
F5 . IMS AR AYIE A BT I Y 2RI 5E (J]. 5 Sl
1, 2019, 32(6): 163-164.
[KFEEEI] 2024-09-02 [fEEBHI] 2025-03-03
[AXHE] PR


https://doi.org/10.3969/j.issn.1008-5467.2016.04.013
https://doi.org/10.3969/j.issn.1008-5467.2016.04.013

	1 气相色谱–离子迁移谱联用技术原理
	2 在中药鉴定中的应用
	2.1 同属不同种的中药鉴别
	2.2 中药不同产地鉴别
	2.3 中药复方中主成分的鉴别

	3 在中药加工炮制中的应用
	4 与电子鼻联用
	5 总结和展望
	参考文献

