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Abstract: The increasing demand for healthful foods has heightened interest in Chinese medicinal materials due to their unique
medicinal and edible properties, particularly those with the homology of medicine and food. However, concerns regarding pesticide
residue contamination have raised significant issues concerning the quality and safety of these medicinal materials Consequently, mass
spectrometry (MS), a highly sensitive and selective analytical technology, offers considerable potential for the accurate and rapid
detection and quantitative analysis of pesticides in complex samples. This makes it an invaluable tool for the quality control and safety
assessment of Chinese medicinal materials with the homology of medicine and food. This review will briefly outline the components
of mass spectrometry and its developmental history, with a focus on the application of commonly used mass spectrometry techniques
in detecting pesticide residues in Chinese medicinal materials with homology of medicine and food. Additionally, the review will
explore future trends in the miniaturization, greening, intelligence, and enhanced sensitivity of mass spectrometry technologies, which

hold the potential to further ensure the quality and safety of these medicinal materials.
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Table 1 Catalogue of Chinese medicinal materials with homology of medicine and food

Fy Yl 4

&

2002 TA. AEAE JIE. NEE ML LS L DT DR, S R KR,
RRAE. EA7. HEL Al AR AWE. A2, RIRA GEED . 77 BE.
i, W RET BT AT G ED L W, B 2k JEL ARhEL BT
W 228, B, & OOF, BRE, BA) . BIUR. B30, £\, FR. R,

3t 86 i

MBS

CEZ, F2) . BT, MREF. lr. B BERE. R, & &%, . Fe
S R RREL BRI R SRR E T MR ORI REEL . HE.
HITTL B ROR. RO B BEZRR. BRI, BOK. BLE. AT, BE. T
MR, BEECPAR. BEPTIR. MRME. AR, AT, B, R BRT. #F
2014 AZ. WHRAE. JEE. BORAE. RMER (HER. W)« RE. BN B, A, L. 3615 By EREMAEE

[EARIANEL S N Y3

2019  MIA. WZE, L (EFERAAE SR “aie” ) o B, #Eig, BE

HIFHIE A2 B
6 FALAE A SR AR A

2023 5. WA Gl  BREAM TWES. HIK. RZ. IRE. KRR, ALfhet 9 Fi

2024 HbEE. EA&L ORAL R4

4 F

SR, BEFE T 9 X HREA £ i 2 A ) R R
T, AR O A2 & R 20 e S %A
3 ZEPR Lz — B, B EOR AR AR 24 5 B e I o
AN T BRI R RV RIS . ARG AR A
JGEHOR, ARG R ARSI,
K CRAEAR 555 F A h s A . (HEE
AL SAN R NE ARG, O B dh & AR AE
AT, A G NEAER T R L /R E, W
RIBUZAR FRE VAL R B AT AL B B,
HEB T 5 SRS H M BOR A SR AL

FEIUA BRI BAR RSSO H i R
B TR B FRVE ARG E R, BONMR R AR 245 5 R A
DA R LY, RS A A B A A 4
BT 24 62 [R5 24 A4 AR 24 5 B s Dl R R N2 A
1 FUEMEANBRLR

SRV SR A FH T PR 7 R TG 87 v i e F T B
SRACHIUAN 7> BN R T 735 BRI T R RIS
FLiE L Y B el 2 B BEAE e L AR FRL T
R 5 M 5 A 4 0 1 AP0 I R Y LR T 1
BRI BRI BT o BTSSR RS L 1,

VR AN DT B 0 AT 2 O B S PR A o 2L 23 .
0T Z WA TR SEBR N, o R s R4S B IR
J&, O T &R, GfEyE., M.
Ry, B, EEER, LA 2.
2 AREIFEP AP RAFKREBINNK

bEE AR MR Z A E RN, 155
AR 2B R RS 7 v A A S v R AT PR
Ml BB oK BUEHOR [0 -5 1S 5 H]
(gas chromatography-mass spectrometry, GC-MS).
TAH B - 5 B B A (liquid chromatograph-mass
spectrometry, LC-MS) | JA H Rkl A 25 5% B 1)
FRITEL GG HAT W% e 6 7 1A i sl
REJJ, BENE BN B2 2 A It v 20 A A 24 B B 1 R v
GyAT, JUIIE FH T2 8 RV T 2544 R R B A D

HAT, KRG G 72K EEAFFAHE
(1~20) A HUBE (21~34) Bk U515 (35~46).
AIEHIREE (47~58) RAFFED), WK 2, AP
FR G ARG . SPTSEE S B RIVR T 2
BB RO ™ E, K2 B AR S0+, B
BEOGRIVEMERNE, KI5 R AT Rext A Feid



- 2160 » PER 2025638 B56% B 6 Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 6

| | JR T 3R K | i| AR AL R 5%

%R G
fESRTE | W o "
; e | | . g/ ;
: I35 ) RIHBROL : . : " :
: IR L I & > > :

& \ &

- iﬁ | BTHR | *:EEEEEE | :

: A | :
; 't x| (i L& >
Rt/ ¢ W o P ',
: b jf
W . ) \ W

&
: SR AT .2 S R N R ¢
: % ‘ ) I
; e el i s mumon®

Bl BUB e EARA L

Fig. 1 Basic constituent structure of mass spectrometer
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Fig. 2 Applications of mass spectrometry in different fields
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Table 2 List of common pesticides

s bl kS 713 %hi's bl kS 713K
1 & Ci10HsCr 30 AU R CoH12NOsPS
2 AR C21H11CIFsN203 31 LR CesH1s8AIO9P3
3 FEMEARR Ci17H13CIN204 32 ErgEpE C4HsCl304P
4 M P fl CeHsCIN50O2S 33 AHE C4HsClI304P
5 AR C14H6CI2F4N202 34 R CsH1sN204P
6 AL C7H13N303S 35 fES ksl C22H19Br2NO3
7 M £ B C10HoCIN4S 36 2R 45 i C23H22CIF302
8 I AL T Ci1sH17CI2N30 37 A KT C21H20Cl203
9 T g C16H10Cl2FsN4OS 38 S TR 25 C19H2403
10 I HL Ci19H3403 39 LHH C26H21CI2NO4
11 B 0 7 Ci16H15C1302 40 SRR T C2H22CI2FNO3
12 WHsE Ci3H1eN202 41 A C26H22CIF3N203
13 I £t 1R CgH10CIN503S 42 ik 4 T CasH2803
14 Eox C10HeClg 43 Frbss C22H2805
15 IRBERA CsHgBrCl.0sPS 44 it 45 T C24H23CIO3
16 Hh it JE R CsH1oNs 45 LA C2sH22CINOs
17 T e i e CoH1sN507S2 46 AR A 2 T C23H19CIF3NO3
18 2 i i C21H24CI204 47 KER CgH7CI2NO2
19 TGN Ci3H16F3N304 48 Pk K C13H16N203
20 W HLfpk C10H11CIN4 49 AEST C12H16CINOS
21 R CsH12NO3PS2 50 fif B R CsH10N204S
22 WAE Tl CoH1sNO3PS2 51 FORK R C11H21NOS
23 HH B ST A 1 CoH11CI203PS 52 KN C10H21NOS
24 2,6- &N H C7HsCIl20 53 3T C16H16N204
25 SR A C13H210sPS 54 PR CoH1sNOS
26 TR C12H21N203PS 55 REEL CoH17NOS
27 A Ci0HsCls04P 56 Hp & C10H16CIsNOS
28 S AL C14H1502PS2 57 EEN S CsHsCIN
29 F R C11H1704PS> 58 M C10H17CI2NOS
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Fig.3 Statistical of pesticide detection technology in food
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materials with homology of medicine and food

e 2

Table 3 Application of gas chromatography and mass spectrometry in detection of pesticide residues in Chinese medicinal

Ml RSl 5 2 K2 A N R SCHR
1354 GC-MSIMS  1797H4¢ 24 <0.01 mg kg! 33
ANZ GC-MS/MS  17TFEHLERZ 0.005~0.020 mg g™ 34
i GC-MS/MS  13MEHLERALZ <3 pugkg™! 35
1ER GC-MS/MS  115F4k 24 0.01~0.02 mg kg™ 32
WA= GC-MS/MS 28R LR A 2 0.005~0.010 mg kg™ 36
Liig et GC-MS/IMS  46Fh 1k 24 0.05~12.99 pg-kg™ 37
iz GC-MS/MS  63Ffi A 24 0.5~3.6 pgkg™! 38
HET GC-MS/MS  59Fh 1k 24 0.000 5~0.02 mg kg™ 39
N GC-MSIMS  34ffif 24 <0.005 mg kg™! 40
[ifawia GC-MSIMS 9 HLAk A& 24 0.5~1.3 pug-kg™ 41
it GC-MS/MS  118Fffk 24 0.006~28.344 pg-kg™ 42
pay GC-MS/IMS  84Fk Zj5% B4 1.5~5.8 pg-kg™ 43
1954 GC-MS/MS  8FlLIR 4G e 28 24 3.9~75ngkg! 44
WE, HE% GC-MS/MS  3Fh UL s 46 i 2 Ak 24 0.25~0.50ng g™ 29
SR GC-MS/MS  147Ffk 24 0.01~0.05 mg kg™ 45
Liig et GC-MSIMS 296704 24 0.002~0.05 mg kg™ 46
BREAf RZ. WE GC-MS/MS 10/ 2 0.001~0.002 mg kg 47
[iipee S GC-MSIMS 22774 24 0.01~0.05 pg-kg™ 48
WEe. R, BT GC-MS 20M A ML AR 2 0.003~0.005 mg «g! 49
ELpia GC-MSIMS  HHLE. BHLBEE20M K2 0.000 64~0.356 89 mgL~' 50
W GC-MS/MS  HHlEE. AHLE. R RHERE42M K% 0.002~0.010 mg kg™ 51
A& GC-MS/MS  HHLA. AHLBEE33FRZ / 52
el GC-MS/MS  HHLE. HHLBE. SRR HRAGERS62M A <0.01 mg kg! 53

“1 FORCERRE K, TR

“/” means that the article does not mentioned, same as below tables.

=4
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Table 4 Application of liquid chromatography with mass spectrometry in detection of pesticide residues in some Chinese

medicinal materials with homology of medicine and food

Rk Hor g 2 & o PR SCHR
R SinChER-UPLC-MS/MS 15 % 0.030~0.730 pg kg 63
J\S UPLC-MS/MS HH 7 R FHTF 0.001~0.050 mg g 64
EE UPLC-MS/MS 86FM AR 2} 0.2~9.0 ug-kg™! 65
L5 UPLC-MS/MS 867424 0.2~4.0 pg-kg™ 66
Wk, AB% HPLC-MS/MS 30FhAH HLIE AR 24 0.000 13~0.002 60 mg L. 67
1ER HPLC-MS/MS 191Fh A 245 1.0~5.0 pg-kg™! 68
541% HPLC-MS/MS 108 Ffr ik 0.07~12.90 pg-kg™ 69
LY T UPLC-MS/MS 46%lfc 7 0.2~4.2 ug-kg™! 70
S, =B HPLC-MS/MS T6FhAR 2 0.6~3.0 ug-kg™! 71
Wk Rz % UHPLC-MS/MS 10874k 24 0.01~20.00 ng mL™! 72
E5E = UPLC-MS/MS AP R 2 1.0~5.0 ug-kg™ 73
ANZ HPLC-MS/MS 13Fh 4 2 0.01~2.50 pg-kg™! 74
EE UPLC-MS/MS 2072 Ak 24 0.005~0.010 ng kg! 75
DR UPLC-MS/MS 6OMUR 245k BE 0.001~0.005 mg kg ! 76
M1 UPLC-MS/MS 65F & 2 0.5~5.0 ug-kg™! 77
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Table 5 Application of TOF MS in detection of pesticide residues in some Chinese medicinal materials with homology of

medicine and food

e e 7 i K o IR SCHk
EEE UPLC-Q-TOF-MS A4FhR 2 / 82
B GC-Q-TOF-MS i e 218 2 L 27 b o 5771 2.2~23.9 pg kg 83
WS GC-Q-TOF-MSHILC-Q-TOF-MS A82Fh A / 84
I 55 HPLC-Q-TOF-MS A5Fif 25 0.03~0.50 pg kg ! 85
i UPLC-Q-TOF-MS 180Ff4c 245 <0.05 mg kg! 24
WE. 44 LC-Q-TOF-MS 300Ff 4 / 86
WE. 44 LC-Q-TOF-MS 255Ff 4 / 87
1z SFC-IM-Q-TOF-MS 20Fh A 2 0.1~8.8ngmL™! 88
E1E! GC/LC-Q/TOF-MS 989Ff 4 / 81
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ERRRZAE R, A G E AR Y, B
FIFIRR A, W 7 352 MR ZE R H k.
A GC-Orbitrap-MS $7A, @A 1 —FhBERS RN 46
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Be st 1 or ok ) T RS H .
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