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KRR TEh IR KE
A RR, KB, Rk bR, X K2, E BT,
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1. AP R KB FHAKER, XX 430070; 2. 28 = (56 ) 3B LA FRAE] % 5 435000,
3. B 25 4R A PR AL AR F], KX 430070

WE AL AR R R v AR 2 1 R B S s A vk, SR RS AL IREE S R S RO £
i - =R B 5T 3% 2k (quick, easy, cheap, effective, rugged and safe/ultra performance liquid chromatography tandem
mass spectrometry , QUEChERS/UPLC-MS/MS )l & B A i AR e rhE fislh SRR LR Z AR R
i AR OIAGE S KRS O R AR, N-TN 3 & % (PSA) W R, R4 ) 1 UPLC-MS/
MS F7 LA TR, JE AR IS E . G5 SR R, 3R A AR AR A B i At BR (LOD) 25 0.001~0.714 pg/kg,
JE 11 BR (LOQ) 24 0.002~2.380 pg/kg; TF 38 H Bt 1y 46 H BR (LOD) 24 0.002~0.810 pg/kg, i€ 1 R (LOQ) 4
0.006~2.410 pg/kg, LM PISCRFAVEH X HR HE (i 22 IARFG AR 25 5% B A (U AHDCRLE o S5 R3RWT A BE
G JE T e SRR B -3 ey 3 Fifrofe 245k B 5 e v DR A T K

KA
HESERS S481°.8  XHKERIRED A

N (Tripterygium wilfordii Hook f.) f& TF
B} (Cleastraceae ) # A\ e B A , /& TR B AL L Hh 2]
M Z—  HFBIE R s A W S,
BAYR sl HoE Bum . 1k 5 2 M e
FY S FETR A BRI T , A RIE | T
S50 2 Z2 P 0 o g E A . BT, A
2R AR R R R FRY R
(I RENITRNGA R 2 i O N LR R (S DI N
BOAREE 2 R R, 2O SRR T e A
FREAC Y R ) U P e — R PSR
HUAGRR IS A R, X A AR S FE AR 2
HZ AR KR R A AL SRy R
I AN BT ZREY B AT TR
A% AL R 2 5 A 2 5% BE 2 AR e 25, HL
I HE A Bk B AR 24 23 X AR b 22 M B0 (3R
Wy 4 f 0T R, A 2R B R TR A T 2
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T L 5540 AF DN 20 43 554 o 58 o 2 () ) A BLAE A 48
TR 2H 43 B 25 B A 2 BT A v gl 7 3 A 21

H A, 0] 3 B 2 e PR A 7 ot R v i Y 3
e 24 5% B R DN D7 vk B /0, B H AR A B
INTEZTI T AR 25 5% B AR . AS DT 5 38 2o PR A
AL B 25 45 8 1 50U A £ % - ER R T 0% (QUECH-
ERS/UPLC-MS/MS) i M % F7 2\ ik M R s+ 3¢ vh
FEiE AR AR ML R A E 3R AGREA &
i, I S SCE PR bR HESEAT XS L, B AR R 3Rl 257
TN BORR B A HE R i 5k B AN B ke R, OF
3R ST B A v 2 e AR 24 8% BE b 4
—EMS%,
1 #MREFRE
1.1 #MRSiEH

LR (gt , LRl hr T A LR B A
BRA ] CHE (g gl ), rp B 200 ol i 45 e A PR 2
F) s CIE R EE (T al) |, 28 B Fisher 2l s TOKBRIR
B (MgSO,, srdral) , [ g2z sk A (R A fR
I8 ) A AL (NaCl, 2 B4k |, 78 18 BioFro 23 7] 5 N-
WH 2~ (PSA, 40~63 pm), FE[E Agela Technol-
ogles 28 Wl 3 £ K 2 R W &R I 25 (100 mg, 46 JF Ky
88.28%) , {5 [E| Dr. Ehrensorfer 2\ @) ; 5054 B b 1
P (1 000 mg/L, PSR A ) 80T = Bt 8l s 1 45 9 (100
mg/L, NERH ), 3z B TR R e A R W

A BEMRAE | RS T 2021 4F 11 H 13 A2k
BI04 PR BT RN &R A R AR Bk il (115°E,
29°N). FfAILEL 30 1k 52 e VF A A A RR A, Herp
HRFEICE T BT 3% 22 1Y B 2 A PR i 10~20 em
Ak, A A 3k R XoF IO 8 A7 A AR B A A (B AR, A L
Jit 17.88 g/kg, 4= & 0.46 g/kg, 4 W 0.86 g/kg, 4
B 6.29 g/kg, Tl i A 84.35 mg/kg , 1 &% W 25.92
mg/kg,pH 4.94)
12 U#EH5EEF

L e AK€ - — DU AT S R A (TSQ
Altis™) , £ E Thermo Fisher Scientific 23 & ; (0% 4%
ACQUITY UPLC BEH C18 (2.1 mm X100 mm, 1.7
pm) Al ACQUITY UPLC HSS T3 (2.1 mmX100
mm, 1.8 pum) , 35 [F Waters 24 & ; FW80 =y 3k AL |
101-AB HLHGE T84, RETT 23R e A IR A
) s BX3200H 88 P 5 I PEAN , 1 R8T i BT A A o i
A BRA A s AR223CN 200 K-, B2 A ()
AR 7 3 B-20R 2498 AR B0 AL, 78 NACHT 2

A s MX-S BUE iR IR A 2% , 2 Scilogex Al .
1.3 FFmErabiE

BTN R R TR, B R K 4 5 T 65 CHt
F P HET 6 b, By, 2 FL AR 230 pm B XS AT T
65 CHEAE ML T 4 h, & . HEEAERD AR BR
WA BRI YR ZE 4 W), i £L 42 280 pm
i, 25 o WEBR PRI 2 AR R R HIERE A 45 2 ¢
CHE# 22 0.01 @), 73 5l B T 50 mL .0, 25
AEBEFKAmL, R RIEE, MA N4 mL, %
BEIR AT 1 min, #5730 min JEARUINA S ALE1 0.4 g Fl
ToKBREREE 1.6 g, FFX IR E 2 min f5 4 000 r/min .0
5min, KR W 2 mL T 15 mL B0, 5
BIIAN-NFEZ e 0.1 g MTE/K BREREE 0.3 g, BEiH
1 min, T4 °C.5 000 r/min &> 5 min, 8 I 7 ¥ 1
0.22 pm A HLEE, F5
1.4 FRERBHECH

L R R RN B VW MER AR I S &
ATHZEFRES 10 mg ORE 5 £ 0.1 mg) & 10 mL 4
I M CINEHR 22 220 $85), T i B
1000 mg/T. AIPRIERK 58 ¥, 16 4 “CORF PR AT , 1
FH o 25 13 B R« o3 591 T A R BB it 245 1) 8 e
AR SR 45 2 g RS A 22 0.01 @), #& A S
“137 A TR ST AL AT B AR 2 A T R
A s IR W . A VR AR o TARE W :
25 A BE BT W 53 o R 3 AR 2 Al v R, TC T —
FAN U B 0 25 3 hn o T AR W, FH T e o e
BoAsHfE TAEmMZE .
1.5 HEEMEHEEE-BERIGENEE

a5 45 7 ¢ 3% FE Waters ACQUITY UPLC
HSS T3 (2.1 mm>100 mm, 1.8 pm) ; HE 3 40 °C; it
FERE T pl; W 0.4 mL/min; AR A 206 ;s W sh Al
B:5 mmol/L & R ¥ W ; #6 BE YE AR JF : 0 min, 5%
A,95% B;10 min, 99% A,1% B;13 min, 99% A,
1% B; 13.1 min, 5% A, 95% B; 15 min, 5% A,
95% B,

JFiE 251 : Thermo Fisher # = 808 AH (4 1% - = &
DU AR A 3 35 6 A (TSQ Altis™ ) K, Hi 5 55 25 -+
i (electrospray ionization, EST) ; 1F B F 14+ ; 1
P& ) N W AR 2X (selective reaction monitoring,
SRM) ; B L 3.5 KV ; B L4 IR & 325 °C;
Z5 AR BE 350 “C 5 4l Bl AR X0 Ny, il B <0
10 mL/min; $§5 37 3 40 mL/min. A5G B4 H AR
G Y BHESEOLE 1,
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Table 1 Mass spectrometry parameters of phoxim, cypermethrin and spinetoram
{24 Compound 3 FR ﬂ%‘?/(fn/z) ?%’?/(nf/x) ‘ﬁﬁ’%‘:ﬁﬁﬁ/\/ 1%%’ﬂil‘5ﬂ/@in
Molecular formula Parent ion Daughter ion Collision energy Retention time
W Phoxim CHsN,O4PS 299 271/129° 18 9.1
S AR Cypermethrin C,,H,,CLNO, 433.2 119/191° 21 10.3
LR WE -] Spinetoram-] CyHgNOy, 748.5 203.1/142.1" 23 10.8
ZHZ R WE -1 Spinetoram-1. Cy5HgNOy, 760.5 203.1/142.1" 25 11.0

L+ E BB T, Note: * Quantitative ion.

2 ZR5HMH

B 5 RILE N & 4a i
FELT 2 Ml AR G5 A Waters ACQUI-
TY UPLC BEH C18 (2.1 mm>100 mm, 1.7 um)
Waters ACQUITY UPLC HSS T3 (2.1 mmX100
mm, 1.8 pm) 7 ZNiE-0.1% H iR /K F i -5 mmol/L
18 TR B TR WA 2 it 0 R ARG 2 O A5 8 T 0 5 H

21

PRI IE B0 o 3 Fh A 25 76 A [ 1) £ 335 A R0 3k 3 A 2%
P B O B IS I) W R Ay B B L L3R 2, A5 Rk
B, 2k H 25 -5 mmol/L () SR B W R i sl Al L 7
ATCULS” BB BE BRI 25 AR L T HSS T3 (2.1
mm > 100 mm, 1.8 pm ) 3541, 15 min 4 3Rk 251
AR B ) RUE WE MEIE ., Ko EE
AWE2FAKCEZ AR R-TMCELZ RER
-LBEIA BV I3 B AT B R GUIE TR EOK

R2 AMBEEZGETUSYHRERE ERNSBERL

Table 2 Retention time, peak shape and resolution of compounds under four different chromatographic conditions

{4 4 I 6] /min Retention time

%14 Conditions VI S AT ZRAWER CRELZRWE WP Ik
A G s 1)"1-1: el JWEI‘ Z%'émw%ﬂ Cj{ EN Peak shape Resolution
Phoxim Cypermethrin Spinetoram-J Spinetoram-1L.
1 9.1 9.1 9.0 9.6 B Better BT Better
2 10.3 10.6 10.2 10.7 2 Bad 40T Better
3 10.8 10.8 10.8 10.6 BT Better 7 Bad
4 11.0 11.0 11.0 11.0 7 Bad 7% Bad

H:1:HSS T3 (1.8 pm) @i A1 Z M -5 mmol/L 1) L RS WA 8 5 2. HSS T3 (1.8 pum) (A A A1 2 M -0.1 %6 H R 7K R ik sl At
3:BEH C18 (1.7 pm) (A% 4+ F1 & -5 mmol/L 1) & R E W R i s Al 5 4: BEH C18 (1.7 pm) (3 H: A £ 5 -0.1% iR K M i sh 4 .

Note: 1: HSS T3 (1.8 pm) column and acetonitrile-5 mmol/I. ammonium acetate solution as mobile phase; 2: HSS T3 (1.8 pm) column

and acetonitrile-0.1% formic acid water as mobile phase; 3: BEH C18 (1.7 pm) column and acetonitrile-5 mmol/I. ammonium acetate solu-

tion as mobile phase; 4: BEH C18 (1.7 pm) column and acetonitrile-0.1% formic acid water as mobile phase.

22 ZETEE.MHRSEERSH

P JEAR S 1. A7 YL e — R A 28 UL o T
VEVS UL, LAMR B2 R AL (), DR TET B AR AR ()
LA 1T A 53 AT, 006 15 45 AR 247 1) ik Joi D e 2k 4 [l 5
FRELL A S R W 3R, FEMR AR A 1 3L
A4 A | A B b, 9 B (0.5~100.0 ng/mL) |
A F AR (5~2 000 ng/mL) . L HZ RH &K -]
(0.01~1 000.00 ng/mL) | Z % £ KXW K -L (0.1~
1 000 ng/mL) MM X R BRI, X R KT
0.999. Ay fe O VI ok 2k SO 200 07 79 52 M), 3 TE A DU
(R YR I, 8 SR R 000 v R FH 6 5 D e o o 1
ERAEATE AT

DU M L (S/N) A 10 it 3 B X6t 7 A9 4 14 35 S b

VHE VTR 1) e B Ry E PR (LOQ) AT H B (LOD) , 3
Tofr i 24 %) 5 et R ARG, HH PR &5 S 4 55 3 s, B9 (I T
AH G [ BRbR o b 3 R 2578 25 FHAE ) h (%) d5c K 3% B
M (MRL) (£ 4) o %5 B 9E WA 6F 5% 22 57 1Y
QUEChERS/UPLC-MS/MS J5 ¥ R 8 i , vl il /2
SEPRAE f A T 2K o
23 FHiEWMBEKXRERZEESW

3 Bl 25 16 H 08 THE AR A A SR b A T SR 3k
Z5RNIR 5. S 3P LTE IR N AMRHEIR & i B
KRB B, BEFP A 25150 3N IAKF-, 43 il i A
BT AR 2 5% B 10 B 2 T AR AR N - 49 i R Tt 24)
o A ACEEAT 6 U0, THEAS T E A [l i 3R AR
85.22%~113.08 % , MHX bR ifE i 22 (RSD) 2 2.56 %6~
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Table 3 Linear equations, correlation coefficients, LODs and LOQs of three pesticides
lntt?] 235 PR e N HHIEREL R/ (ng/kg) MR/ (ng/kg)
Compound Blank matrix Linear equation Correlation coefficient L.OD 1.O0Q
#i2 Root vy = 9536.8x—1259.0 0.999 9 0.012 0.041
Wi Phoxim
+4 Soil vy = 9176.50—2353.5 0.999 9 0.015 0.046
. R = 442.21x— 1. . 2 714 2.
AT Cypermethrin #i2 Root v r—3871.8 0.999 0.7 380
+ 4 Soil y=2395.18x+1184.4 0.999 8 0.810 2.410
R = 98936x+172421 0.999 6 0.001 0.002
CIZ R H R -] Spinetoram-J & Root Y ot
+ 4 Soil vy = 115432x+69355 0.999 9 0.002 0.006
LR EE L Spinctoram-L #i Root vy =29800x—9730.4 0.999 9 0.006 0.021
14 Soil y=25398r—1446.4 0.999 9 0.007 0.022

F4 BERIMRERRRIFHAANRREZBRE

Table 4 The maximum residue limits of three pestcides in domestic and foreign standard systems  mg/kg

GB 2763—2021 £ 24 #.( 2020
PEZA( KRB 26 (9.2

N (ZFMT hi0) I [ 25 4. (40 JiT) ) HAZI(2017 ji) W I 25 M(10 hi)
[lasgy] . _ . J50)
Compound Refer to dried Chinese Pharmacopeia Furopean Japanese Korean
ompo Matrimony pharmacopoeia USP 40 Hrep . pharmacopoeia 2017  pharmacopeia 10
. pharmacopeia 9.2
vine) 2020
SEBE Phoxim - - 0.01 0.01 0.01 -
SR A4GE Cypermethrin 2 — 1 1 1 0.5
LI L R 15 % -] Spinetoram-J 1 — 0.01 0.01 0.01 —
CIEZRHE -L Spinetoram-L 1 — 0.01 0.01 0.01 —
=7 FRIZAR 2 AR AH AR I P iR K5k B BR R E . Note: “ —” indicates that there are no pesticide maximum residue limits in the

corresponding standard.

RS STRAET ARRMRA TR E T O RFEXRERZE (n=6)

Table 5 Average recoveries and RSDs of three pesticides in roots and soil samples (n=6)

eyl BT/ (ug/kg) IR/ % Average recovery AR HES 22/ 76 RSD
Compound Added levels i Root 43 Soil # Root 13 Soil
50 108.31 103.89 2.39 5.21
B Phoxim 5 86.75 102.11 5.12 4.89
1 88.36 113.08 5.67 3.98
2000 107.48 106.31 3.50 4.05
SFUABE Cypermethrin 200 108.23 97.44 2.56 4.32
5 105.78 96.69 3.86 3.28
1000 104.19 85.22 4.71 4.23
LHEZ AR FR -] Spinetoram-J 50 97.47 86.97 3.65 3.97
1 106.34 97.05 4.34 5.55
1000 108.24 86.56 4.93 4.89
LHELZARHH L Spinetoram-L 50 90.45 88.87 3.45 3.68

1 107.17 98.09 5.02 5.38
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5.67 %, ITF G AR 245 5% BA R ) AR o
24 FRBEHRNLEFERDIFRAKRBEN
X SR AR T AR = U (A 2500 A BRS W B A
GAP PR 5 3 b GEA LA BE B BF JER) B FR A T
HR AR AN - 39 RE S 4% 30y EAT ARG I, 25 SR L% 6.,
R 6 AT UL, RIERE R R R W R AR
B TR A % B IR A 5 OB i b o B Y 5k BR
4 0.010~0.037 mg/kg, Z I L R HE K -THIFR B &
9 <1L.OQ~0.005 mg/kg, £ F L A H & -L 15k & &
5 <LOQ~0.004 mg/kg, % & 24 Mg 1 5% B & N
2.940~6.540 mg/kg.

®6 FABREMTEERPIMRAKBEERNTE
Table 6 Detected range of three pesticides residues
in real samples mg/kg
Ew 1353 R
Compound Root samples Soil samples
V4B Phoxim 0.010~0.037 ND
SR Cypermethrin 2.940~6.540 ND
A
LMD <L0OQ~0.005 ND
Spinetoram-J
X pigs
LEERER-L <LOQ~0.004 ND

Spinetoram-L

7 Note : ND F /8 A4 i Not detected.

3 3 i

ASHIFFE R IN (1) 3 P A 24 J2 85 /A e P A 1o R v de
w AR LY, o oE st s T A MLk 2y, ok S
S R R BR B AGE /N IS G A L, B R
FEH, ZIELZRHE (XDE-175-], XDE-175-1.)
EZARWMBERMRAGR, BA YR L2t
fl2f g 25 kv, 2 ZERR A 7 =R R AR )
WA, e 2o M ke VR VRN . AURAER i
PEMI RIS R BRI, Tz B R 250 00 2 7= s i
FGAE R, B8 B bR 2 ek A A s bt 28 B 1 A
AEFH N R W X AR 2 B AR B R T B 2 b
JEAEAE M AL S (A H AT EUR A FR e TR A
Jie L e A v ) B B IR T AR D DL S

QUEChERS Fif &b B 5 v , B AE 05, FEA 4, %
F/L s UPLC-MS/MS Kl 77 7k 2tk 5 R R AT, K iy
PR 12t BRI , B 3¢ v 1Y) R B RN B, L
EPIR JTR T 110 30 43 B 07 W T ( SRV ) 5 X B ¢ 4 3k 47
T, = BRI R MR R K
QUEChERS/UPLC-MS/MS ¥ i) A & 2 4b 27 5

6 45 Ay 5% S 1 o8 R TROR € i - ER B TS AL, (XA
BRAEAR 2 4R

* H QUEChERS/UPLC-MS/MS ¥ il 52 & 23
JHE KO BR 1 438 rh 3R AR 2588 BR | 7 SEBRAE il G DU 285
S, HERE S b 3 AR 2Bk B ARG 1 DB AE B
N THE VA P R Ao R v A R el P S R B TR
NI 2 28 R 3FAR 25 A8 23 % 35 28 T AR B - 1
D0 AR =/ 3 S T e S R O WAE S AN
P R B8R B R, KT GB 2763 — 2021 i &
2 E AR UE £ A 2 B R g% B PR ) rhoxr 24 A
Pk Ac (1) B 19 e R 8% B IR & (2 mg/kg) | A B,
T8 [ 24 - [5 2 Ak )5 4 ) (USP40—NF35) (R
BRI (EP 9.2) FICH A2 ML) (TP 17) e (1 2 Ff
24 1 e KRR B BRE (0.01 mg/kg) . SRIARIEEOR
FH W AH 21385 75 T 2 S B W 7 T B b i i B8 L BRI
ot BR R 5.0 pg/kge ASBIFSEEE L HY UPLC-MS/MS
I AR B ARG R R 12,5 ng/kg, R B 5. 52
S N 25 SR ¢ BH TR O T AR R o b 2 B 1 %
P AEARR , 10 B 7 B A T 1) o AL o R e R 2 L fef
T A X 2 b s R s Y . GB 2763—
2021 Hhout 245 A HORLE T M AT (F) rh SR A4S R 1Y
e K HE B BR 4 (2 mg/kg) , v 25 B ) oA Xof 245 A )
rh LTS TR 1 5k B B A A B, — 2B [ AP 1 AR 1
PR Z il 2 T 25 P v G 3 TR 1) S5 K Bk R PR i
b o, I (36 8] 24 - [ R AL D7 4 ) (USP40—
NF35) (ER B 25 81 ) (EP 9.2) 1 H A< 25 #L) (JP 17)
ORI 1 B K AR B BR A R 1.0 mg/kg, (i [ 24 )
(KP10) H i Y e K 5% B BR 54 0.5 mg/kg. #7410
T2 2 O RFHARE 0 0 2 1 AT e S U TR 1 5
B K PR 4.360 pg/kg , T ASBIFSE 2 7 1Y 5 a4
PR 2 0.714 pg/kg, R = o SEBRFE SR 25
Ferp, SRS BRTE B HERE S R A L EAE TR S EAR
PRRE S rh R B B AE 2.940~6.540 mg/kg, KB TE A
Al REXT S EAE R A & R

A5 42 ST R I 7 3 ARSI B S R 2 R
Sl 3 FhAR 2578 B e SRR B A 1 v 4 3% B PR
FRUESEAE T o0 B i, X T 20 P R Ao A v R A
21 AU W 4% LA — 8 4R AR . RARF 5 S
ETCHZRWR2MAKR I Z R AR -TM I
Z AW R -L ISR &, s R B R 2t
FE RGN 2 A AR N-Ji 3 - 2, 5 2 8 TR & - (N-
demethyl-XDE-175-J) fll N- F i 3t - 2, B L2 R B K -J



210

LS N AN S o ¢

o942 %

(N-formyl-XDE-175-]) i 5% &
LR AT AT AG B e T 2 e A0 5k A
5 O, i L
él‘ﬂﬁ%ﬁﬂ%ﬂﬁéﬂéuﬁcﬁﬂ% oS
O3 T N Y % R

[17]

[] Fsf 107
muﬂE%
LA 5 2 e b A {500 o it FH =KL %2
WA iZA 2T TR
AU B BEAR AR | [R] B 1 275 [ Ah

= ioalll

FHRARE , 45 T 1 TR A e R AR S PR 0, SRl
H B 5 5 (1A 2 5k B PR AR TR
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Determining three pesticide residues content in Tripterygium wilfordii
root and its rhizosphere soil with QUEChER/UPLC-MS/MS method

LI Fengfeng', ZHANG Yipeng', GONG Dalin*, LIU Sanbo?,
HUANG Qiyuan"*, MEI Zhinan', WANG Xuekui', SHU Shaohua'

1.College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2.China Resources Sanjiu ( Huangshi) Pharmaceutical Co. ,Ltd ,Huangshi 435000, China;
3.Sinopharm Zhonglian Pharmaceutical Co. ,Ltd , Wuhan 430070, China

Abstract QuEChERS pretreatment combined with ultra performance liquid chromatography tandem
mass spectrometry (UPLC-MS/MS) method was developed and used to determine pesticide residues in-
cluding phoxim, cypermethrin and spinetoram in 1. wilfordii root and its rhizosphere soil to establish the
method for detecting the content of three pesticide residues commonly used in the process of planting Tripze-
rygium wilfordii. The sample was soaked with appropriate amount of water and then extracted by acetoni-
trile ultrasonic, purified by N-propyl ethylenediamine (PSA) adsorption, detected by optimized UPLC-
MS/MS method , and quantified by matrix external standard method. The results showed that the detection
limit of pesticides in root like matrix was 0.001-0.714 pg/kg, LOQ was 0.002-2.380 pg/kg. The limit of
detection (LLOD) of three pesticides in root and soil samples was 0.001-0.714 p.g/kg and 0.002-0.810
ng/kg, respectively. The limit of quantitation (LOQ) of three pesticides in root and soil samples was
0.002-2.380 pg/kg and 0.006-2.410 pg/kg, respectively. The linear relationship, recovery rate and relative
standard deviation were in line with the relevant provisions of detecting pesticide residue. It is indicated that
the method established is simple, rapid , sensitive and accurate , and can meet the requirements of rapidly de-
termining three pesticide residues in Tripterygium wilfordii and rhizosphere related soil.

Keywords Tripterygium wilfordii; QUEChERS; UPLC-MS/MS; pesticide residues; rapid deter-
mination ; Chinese herbal medicine
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