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WE:BH P eniz F 854 b 47 ARG KRB 6 S 20 63 ¢ B (HPLC - MS/MS) ik ik & &4, itk h
Kromasil 100 - 5 C,, (150 mm X 3.9 mm,5 pm),iA3HA8%H TH - 0. 1% F B8R R (B E M), Rk 4 0.4 mL/ min, #Lm%a 40 °C,
BHFA 10 pL; R4, 28RN % R Al (MRM) X, o 58 TR EH THEX(ESIY), FAAREA 450 C, A F RN
30 psi, BEAFEEH A Spsi, BFREEH 4500 V, 5B 5 1,2 EA¥H 30psi-ER 47 ARG RRIREREIE 2~20ng/ ml
TN S mARE R R RIF(r>0.997) ;M IR 0. 04~ 6. 50 wg / kg; #55 B FE 2 LRI 25 R 89 RSD 39/ T 4. 0%;47 Fr R 2 44
Ao KEERC 5 F) A T2, 23% ~ 96. 33%,RSD H 1.40% ~ 4. 90%(n = 9) ; A& & B % K45 R xR 40 PR 26 478 i AR, B 38 AhR
20 R B R T 8k 25 B M AR S A 10 A h R B (R A M) E G EILE A KRR RER ZHES EHES FHid
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Rapid Detection of 47 Pesticide Residues in Epimedii Folium by HPLC - MS/MS
ZHANG Huiqiong ,YANG Qin,PU Xue,LIU Mingrong
(The Hospital of Traditional Chinese Medicine of Leshan ,Leshan,Sichuan,China  614000)

Abstract: Objective To establish a high — performance liquid chromatography — tandem mass spectrometry (HPLC - MS / MS)
method for the rapid detection of 47 pesticide residues in Epimedii Folium. Methods For chromatographic conditions, the
chromatographic column was Kromasil 100 = 5 C, column (150 mm X 3.9 mm,5 pm),the mobile phase was acetonitrile — 0. 1%
formic acid aqueous solution (gradient elution) , the flow rate was 0.4 mL / min, the column temperature was 40 °C,and the
injection volume was 10 wL. For mass spectrum conditions,the scanning mode was multiple reaction monitoring (MRM) mode, the
electro — spray ionization with positive ion (ESI") was adopted,the atomizing gas temperature was 450 °C,the curtain gas pressure
was 30 psi,the collision gas pressure was 5 psi,the ion source voltage was 4 500 V,and the auxiliary gas 1 and 2 pressures were
both 30 psi. Results The linear range of 47 pesticide reference was 2 — 20 ng / mL (r > 0.997). The limit of detection was in
the range of 0.04 to 6.50 pg / kg. The RSDs of precision and stability tests were both lower than 4.0%. The recovery rates of 47
pesticides were in the range of 72.23% to 96.33% with RSDs of 1.40% to 4.90% (n = 6). The investigation of matrix effects
showed that 40 pesticides had negative matrix effects,and those of 38 pesticides could not be ignored. Four pesticide residues were
detected in 10 out of 25 batches of medicinal samples. Conclusion This method is fast,sensitive,accurate and high — throughput,
which is suitable for the rapid detection of 47 pesticide residues in Epimedii Folium.

Key words:Epimedii Folium;pesticide residue;content determination; HPLC - MS / MS
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2yt AN TR A A 25 5% B A BRGE B S T UL, AR RS b
SF. T PR RGN VR 2 28 2 M 47 FhoA 245 8% BE 0 e RCHOR
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73] s NP = 308 AU i HETR G4 Co P 5= 3 X A il 15 A BR
25 H)) s HT190R 28 5 ik 15 2008 R 25 00 WL Gl e LS 3
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Tab.1 Information of references

3t 5 A 1B s g
b3 BW900897 - 100~ A | AT 2R+ SBOS - 170 - 2008
ZHAATR BWO0684-100-A | AMER  GSBOS-2288-2016
oAk 621120153 FHAE GSBO5 - 2296 - 2016
R A21110181 B H GSBOS - 2330 - 2016
R (22030054 WL BB SBOS - 293 - 2015
BRAEAM  A22040195 F R SBOS - 242 - 2011
AAR GBW(E)082294 5 GSBO5 - 2302 - 2016
$HR (21120106 WHET GSB05 - 2339 - 2016
EhR A22040008 A B SBOS - 306 - 2016
o A21060285 R 45 GSBOS - 1877 - 2016
BRI A21110248 WA SBOS - 294 - 2015
E R SBOS - 315 - 2016 RR GSBOS - 2286 - 2016
FEA GSBO3 -2644-2010 | Bamisk  GSBOS - 2293 - 2016
AR GSBOS - 2647-2010 | ARREeAAE  GSBOS -2332-2016
WAE A GSBOS - 1872-2016 | A4hEE GSBO5 - 2295 - 2016
HHE GSBOS - 2298 - 2016 | ArkBs GSBOS - 2643 - 2010
T 5k GSBOS - 2294 - 2016 | wk# % GSBOS - 2658 - 2010
THELR  SBOS - 295 - 2015 Rokak GSBOS - 2290 - 2016
Arkak SBO5 - 116 - 2008 ZHk%E GSBOS-2311-2016
ERH GSBOS - 1869 - 2016 | T Ak GSBOS - 2289 - 2016
REA] GSBOS - 2338 -2016 | Mdt-dek  SBOS - 140 - 2008
U GSBOS - 2650 - 2010 | A ek SBOS - 164 - 2008
FR/8 SBOS - 336 - 2016 Lok SBOS - 425 - 2019
T ek SBO5 - 150 - 2008

®2 HRER

Tab.2 Information of samples

®E PR A #E PR T

2101 45 wIARE LARA 21201 HE Wl RAHLARANE
20501 w ATAEEHRAARAD | 200401 @I w)] b ES LA R
00101 7 AAEREHLARME 201201 Hk WA LARTEN
200501 7 mI S LA R 20303 H wWIHEALARTEAE
200610 Ak BATLRBLARAE 2110wl w7 P HRBARAE
200504 kW FITEL LA RAS 2102 Hl WK R H ARAE
21001 7 wWARS LARANE 210809 W wl A LA R
200801 HF W ARG LARAN 00701 #5F wAHELARAE
220401 @l w| KIAZ LATRAG 21001 Wl WAk L AR
0030 K& W KRB LARAE NU0L #d WIHEHLARFENE
)
)

AT E wlAIRES LA RN 20301 #d wWIAKELARAE
200401 H& BALFEBLARN 190701 B @& wl KA LA RN

200011 #4 Wl H= 2 LA RS

2 FHEEER
2.1 REHEE

RS (A3 Kromasil 100 — 5 C,g#:(150 mm x
3.9 mm,5 pm); FEHA A ZIE(A) - 0. 1% H IRK 7 )
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Tab.3 Retention time and mass spectrum parameters of pesticides

A #5F FT&T rHBE  BERE 4%%’@‘@ e HHF FTaF XA zﬁ#ﬁﬁ%é 1%%’@
mlz mlz (V) (eV) (min) mlz mlz (V) (eV) (min)
RE R 163.1  106.0/88.0 38 12/14 9.38 | AEWHEL  406.3  251.0/337.0 90 33/18 20. 83
ZHEAEER 2379 163.0/181.0 23 20/15 195 | ffeRE 214.4  125.0/109.0 40 28/38 6.36
ut gk 256.1  209.1/175.1 70 20/27 12.08 | F#s 299.0  77.1/97.0 30 47/31 21.32
Rk 23.2  126.0/56.3 58 26/30 12.86 | BAk 299.7  147.1/164.0 50 30/30 20.83
BRA 208.2  116.1/89.0 20 10/21 14.67 | wbekEtEE 3882 163.0/133.1 45 31/50 21.01
BRI 207.2  132.0/69.0 30 7124 6.88 | F&H% 309.0  140.0/156.0 65 50746 17.21
SN 2.3 165.1/123.1 26 17/30 16.48 | A B 1943  95.0/77.1 36 25/50 17.57
$HE 1921 160.1/132.1 6 25/41 7.38 | AT 204.6  197.0/225.4 55 17/17 19.19
Ekh 292.4  181.0/211.0 50 25715 10.32 | 415 249.4  160.2/182.3 60 25/25 18. 84
S 250.5  132.2/169.5 50 20/15 11.57 | R&H 243.5  97.0/131.0 47 45726 19. 74
KA 240.1  148.0/166. 1 25 17/15 8.51 | WA 293.4  97.0/115.0 27 48/33 18.47
AL 248.4  129.0/93.0 65 26/50 16.53 | &% 230.3  125.0/171.0 25 27/19 12. 66
FEA 189.1  102.1/74.0 20 22135 6.69 | DismEE 33,6 121.0/99.0 56 25/28 19.20
AR 489.0  158.0/141.0 75 25170 2,28 | KK 231.0  121.2/109.0 83 26/39 21,14
LB Ly 306.1  164.1/108.0 30 30/40 21.68 | Aabak 302.0  164.0/84.0 2 28/27 9.05
R 212 109.0/127.0 55 20/20 15.66 | b 308.6  70.0/125.0 75 45750 19.73
4 261.5  131.4/97.0 37 31745 2119 |k R 365.3  309.0/147.0 55 14/33 23.96
5 T 277.4  199.0/153.0 40 8/17 16.84 | Azt 24,0  127.0/98.1 31 21/15 8.69
Ak ik 316.4  164.0/122.0 55 18/35 2.65 | ZAAHmE 3915 149.0/177.3 18 25/38 24. 63
33 349.9  197.9/97.3 65 31745 22.92 | VR 1420 94.0/125.0 4 18/17 4.90
REA 285.0  125.0/143.0 45 28/25 19.92 | Fiskdok 388.2  301.0/165.0 80 27141 18.11
ECY 3144 162.2/120.2 60 19/39 20.61 | FEEE 289.2  70.0/125.0 70 45748 19.02
IR 330.6  121.2/141.0 65 28/22 19.20 | Tk 360.1  141.0/304.2 60 40122 23.18
J R 3372 125.0/70.0 75 45/35 19.56
(B) , BB ELERE (0 ~ 10 min i 10%A — 40%A,10~20 min 2.2 AKHE

B} 40%A — 100%A , 20 ~ 25 min B} 100%A , 25 ~ 27 min
i 100%A — 10%A , 27 ~ 32 min I 10%A ) ; ¥ 3 Ky
0. 4 mL / min; #7547 40 °C; #EAE A 10 L.

Jo i S5 AR R 22 B W (MRM) #5325
Wi 25 B VR IE B AR (ESTH ), LS RE M 450 °C,
SAF AT R 30 psi, BEFE ST TR 5 psi, B TR H R
4500 VBB, 2 T J1H 0 30 psio &R 24 Of B I
) B S i 0 WL 3047 Pl 24 1) S T R LI 1

CPS/x 10
15
13
1
9 i
7 |
: L H |
3 i-ﬁ M '1
] If
! ‘-"H\."‘ A lL MM'.[M"MP'«': ¢/ min
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E1 BEFRE

Fig.1 Total ion chromatograms

Xl B VT« A 2 W B 47 % R4S 1 mL, 0l
10 mL 28 S, NS NG 25, 385 AR BT i Wk FE 34
10 g / mL (15— X BRI, 4 SCTE 3 5 AR 4 50— X
s VA VB ) 7 1L 1 s A1 L ) 0 i AR O s B AN () o
FE R AL, 4 CIERT

PR VAT B MR S R (G 3 502 o %%
FRIE , B 50 mL R K O & 08, i 1% IR W
15 mL, IRJEMH 2 050 5 A 4 FUg 3 72k f 20
15 mL, B (13 150 W 4513 40 kHz, F [F])5 min, 51
THE 3 min, MATKBRIREE 6 o BEBREN 1. 5 g, B 2L, i 51
FHE3 min i, VKIBEE1S min, WA 3285 2%, 8 000 r/ min
B0 5 ming BUETEW 1. 5 mL BV N ON & TS K iR
B 150 mg.C, 50 mg . PSA 50 mg.GCB 7.5 mg) , 4 e fifi
ZFEAHIRA) VTHE 2 min i 2 58 43441K, 10 000 1/ min £
02 min, BT, A AU RLFL IR AR, BREZIEW, A5 .
2.3 FEEER

LRVE S R A EE i 2. 2 T0 T AR it VA TR o 4 vk o
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P25 IR, MU B — Xof A S V5 08, o1 74 o o o
WK M 2,4,6,8,10,20 ng/ mL (I R ANIRES TAEE W,
Fie 2. 100N IR A5 UEREIN R | DA AR B 4 1) o kv
B (X, ng / mL) R R AR AR W THTER (Y) A DA AL bR ith 474k 1
105, 45 [0 U9 7 T2 RN 9 [l 45 SR R W, 47 A e 24 5T
R ETE 2 ~ 20 ng / mLyw B N 5 0 T AR MEOC &R R4
(r>0.997).

o 00 IR 25 53¢ < FH 25 11 3 RO R B — % BT R
Fie 2. 1 TN 336 A% 1 0 0 2, i S 0 T AR 5 DA
EE (S 7 N) R 3 B 6 10 A R 0 s 53 £ 43 5 R ARSI B, &5
TGRS T 0. 04 ~ 6. 50 pg / kg, REEH .

2 B - 2. 2 3 Xof B A VR e, 4 2. 1
IR SR SR RIS 6 UK, T S UG T R 5 SR 47 B
o I B 53 W TR ) RSD ¥59/NF 3. 0% (n = 6) , e BUER
K% B R AT

R P - B PR B, A B — X R
W, ML AR AR T, 0 B =R R CE 0,8,
16,24,36,48 hif# 2. 1 30 | {30 2 AR RE DN A , 12 5%
g T AR 25 SR 19 RSD 38 /T 4. 0% (n = 6) , & Wt i
WU T 2R T R 48 h NIEARTRE .

TR DSOS - B R TGS T, IN AR BT I
TR IS T /805 31 0. 05,0. 1,0, 5 mg / kg 19 T
VEWR , ¥4 2. 1 30 N30 254 AT D0 6 I, BCT-341E
S5 L 3 R T A0 BT B IR TR 4 ) Ry 72, 23% ~
89.28%,77. 54% ~ 94. 82%, 82. 03% ~ 96. 33% , RSD 4}
2. 47% ~ 4. 88%,2. 68% ~4.79%, 1. 47% ~ 4. 17%
(n=6).

FETRHN 5 NI ME(%) = (A, - A,) 1 A, %
100% (1, A, Ry 25 1 358 JoT C A 1 g 1T L, A, Sk 40375 9]
Bc b 4 U TET AR) L 4 24 ME FE + 20% 2 [8] 7] Z W L1904
B 47 R 2L N A T - 69% ~ 49% , Horp 40 Fife
24 A7 A G118 3 ST 50N (B35 o 99 ) A 24 1 A R A
), H. 38 Fi A 24 1) 35 S5 sy AN o] Z %, BRI 3
SR FH 25 1 3 o T B K T S5 00N, DA R s 4 R T
R
2.4 HEmim

B 2SHELAMRE S F2 2. 2300 F )5 il A5 Al S v
Fie 2. 1500 N IR SRR , 250 1025 R i AL
4Py, Horp it 5 200401 K6 HH 2B R (17. 2 pg / kg)
5211110k ZHER (14. 5 pg/ kg) WERFE(3S. 2 ug/ke),
{1t 5 220401 ¥t Z B R (21.8 png/ kg) , #t 5 210809
K i 2 B R (20.9 pg/ k), #ib5 220310 K H I
(10.2 g/ kg) , 315 190701 K Hi H el (24. 7 g / kg) ,

106

S 211101 K HiE R (22, 2 wg / kg) , L5 220303 K
v A (92,8 pg/ kg) , S 211001 K 58 OB
(17. 8 pg/ kg) 45220701 Kt 7e H L (110. 4 pg / kg) o
AT HE D R A AR N D3 R L A 2, B hT 2
3T Y PRI 45 S R AR 2 i A — s
PE, HERFRE PR 255 B R 2 10 Z4ERT 1A HL
SR 2 AR Sy BLAE I A AL W RN 2R R R 2R
qezilol,

3 itig

X TR, Y AT K ZEAF AR T80
A5 R R 2, B 2 A WL 25
XF TR 22 880h e A5 sl b S MR I A DL AR 24 5% B Y [R]
B e T 5 /0 o 55 A e SRR B 502 TROME (i ak
B, ARWFSE TR BT HPLC — MS / MS 3 — 48 & T
W7 (R MER I N R BRE A el s e, Kie e e T
S3HT I 12T R I AR, AT T (S I e SR 2
W 47 R 2558 1

2 A A 2 R R S LB O R LS O R
B (QUEChERS % \ L JEHRHL — [ AR A U7 . Fili 35
rh, {3 B [R5 i A 0 A I R o A
0. 05 mg / kg 7K V-1 47 A 245 68 JE St 75 9 (LAt T 3 55
[ e I A TK ), 25 SR i TSR R A (B itk 70% ~
110%, T [/ 43 514 28,40,33 Flr .,

NG ELE PO IR NSCR IR bR i A 25 - Fge b
(SR B 36 H R A Tl 0 3 4 509 LLF ), 7 fig Ji R
SRy, VR TR AN [T R, ) R 8 SRR AR 2 T g 4
O3t LA S 2R BT 22, 7 IR BR 20 AN TIG , i i 6 o
BRI B, o i e o 247 (RIS e K i AR B - [
AHAE HURE 5 , In R 1SR TR R I AR 254 B 5070, ]
A SRR Sy [ A 26 UM YR SRR 2 rh T KRR £
AT ik 70 1 5 J5 % A 245 [l ISR ) s i PRI, AR BF 5
% B QUECKERS 5 O 2 = 72 A% 24 K 1) 4 ot o 4
ik

w2 b o 24 A6 I H R I v A R0 0 4 T K B R
BE PSA [ Cg FEIZ . GCB WA b i) B M AE & o A
0. 05 mg / kg 7KF- 1 47 Fh A 25 %7 BV, 45 SR PSA |
Cs A4 10,30, 50,70, 90 mg i 47 Flr 4 245 hin ke
AR N B4 9 h 37,42, 44,41, 37 D B A
TR 50 mg i 47 P 25 inAE IR AR i 2, i
A > 70 mg I, VB A8 1, AR [RDSOR TR bR
PREAHFHA T % X I HE S PSA C sy R 5 5L (&
B BT A KRV A 24 B AT — R S &R G T
B 3 3l 2 £ ik IS i A 2k 0, 10, 30, 50, 70, 90 mg;
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GCBHIIMAH40,5,10,15,20,30 mg if 47 Fh 4 25 5500
FE NSRS AR 25 B 2R 2, HLBE N A it 7 3
TN R R R HA T RE R Ak KT 47 T AR 245 TG 2 i) 1 A B

Wz B 35, I ke PG ) G, AR [ SCR R R L

RERE , AR ANAS SR I GCB B, 25 L

TR 2 R B BT BEE GCB &3S,

TPy /b | FELR BRI & R R, A SRk bRk 24

ANBUAE 5,10 mg B 485, 78 10 mg I, JE2R AR AL L &5

A TIRE R IRCR SR bR 0 FN JE 48 3 R OK -, 3 45 GCB IR

Jnae ok 10 mgo 25 b ik | ¥ Ab k) 5 25 15 oK

Mz 150 mg .PSA 50 mg.C 5 50 mg .GCB 10 mg.

S JTRL N J2 5 e AR 245 5% B R 485 SR fE i M A R
P ) E B PR 2R 2 A ORI T, B AR
F 2R AR A A GRS A B R B 1R
AR, B A T S R Y MRS X, R BRI S 1
SR B 55 LG o AR 5 b K ) R 2 BUAR 24 1) BT AL
I Ry SRR, SR e SR FH 25 1 R B T A 114 9 O R
JoT 0N R B RE e, B R T A M B A IS AN
SR AT T B BR B AR R D R sl i — 2
PRAR LG TP, Ry 2 M v R 24 5% B8 R DN i) 4
BHaEits%

ZE LRIk, AR oo 25 HE ok B AS [R] M X 1) 2
FRE M P TR, o 10 4R AR (2
ROEHRE SOE R W R ) R, Bk A 2 il
FH 2 kb Bl M | A 245 5% FE A FP S AN 10 Z4E T Y
AHLALRR A (EH RO EE A Fe 8 ) A2 Bl
TE 1Y A DL F1 2 5L W R TR 2 A 24 . M i i 3 A
T R RN A MLBE AR 25, A B 55 S A PIL
A 25 8 % SF R 25 6 AR o AR v A 0 RN AR L T
— R IS A SRy AH OGS T A M A R ARG T £ 4t
T,

S E 3k

(1] B4her, % 1,5k £,% . RRE SR ISARMHELEY
BREFMII]. Fm25,2017,39(9):1889 - 1895.

(2] x) V2, ZEE4 4TF-F, 5 . EFERMADTES LMK
FFE[J]. B ,2021,41(11):1767 - 1783.

(3] F A%, th 4, 838%,F. ATHRMEEREA 2
BAA TR EFERRA AN S B e[ ].
% 20k ,2022,31(9) : 44 - 49.

[4] 2%, Tk, 2 #,.%. FAFBRFXZFEHR
ERSAHTRFAMNERY a]]. b 3EH,2021,52(14)
4193 - 4200.

[51 % #,Z4A.F T, %. 2FEFRMBOLERATH
AR R[] 7P EH 4 E,2020,47(9):195 - 198.

(6] muest, Kk, Pk, 5. ATREBEFs T8

R R FTE S IT AR R L R AE AR [T]. P B 2875 A 3
% %,2020,26(17):162 - 169.

(7] R4k, BEH 4, % ™W,¥ . UPLC 2N ZREALRIESEE
AR A RETESKFFIR, 2022,
41(2):237 - 242.

[8] RRA AT EE A [, 5 AW 2 578 2L B AP
2 - AR R R B R R e AT
gk [E 3 4 & 2022,37(5):2563 — 2568.

(9] ER T &I, LW, F . FTHMFFRRAKRGAL
B E(T]. P E P& ,2022,47(11):2899 — 2907.
[10] & Rml, 3Kk, #H,5. AL FBHREZGH
LC-MS/MS 5 GC-MS/MS #m 7 xma(l]. & k4

S IE 25,2022,18(9):50 - 56.

[11] BRBEZN . PHEAREREHE(—F) [M]. LK
W@ & 2543 R, 2020:295.

[12] B4, 3 42 3k T 0, % . QuEChERS &4 A48 &3 %
Pt M ZARN O AMEARLEG]]. TEAZAKE
2 £,2022,32(13) : 1540 — 1543.

[13] B, NET, R MHA, 5 . AFFEI TR B ARG
kP 69 558 T AR TR ()], BT 25,2022,24(8)
1531 - 1535.

(4] REZ,8 B 4FE.F. aaWSaABEEENETA
Kb AR AKTEE KRB S]] AKFR,2022(4):
14 - 16.

[15] 5%, 2R %,8 ¥,%  QuEChERS - &40 &% - &
B EZA 0GR P M P 460 AR GEG[]].
R FIR,2021,23(4) 754 - 770.

[16] k3, & W, B4R, % . QuEChERS - # &2k 48 &
- BRI R N P A= 10 AR A TERES KR
FE (] B LA 2021,49(1):199 - 202.

[17] CHEN GY, ZHANG H, ZHAO CP, et al. On - line
immobilized acetylcholinesterase microreactor based on

capillary  electrophoresis  for  the  determination  of

organophosphorus pesticide residues [J]. Chinese Journal of
Analytical Chemistry,2021,49(12):11 - 17.

[18] WAN LC, FENG L, GUO FS, et al. Rapid and sensitive
detection of pesticide residues using dynamic surface -
enhanced Raman spectroscopy [J]. Journal of Raman Spectro-
scopy,2020,51(4):611 - 618.

(19] KEE, X &, F #,F. RHEKGER P AR ERY
A RACE[T]. KPS SR, 2019,21(3):327 - 337,

[20] 4%, WFE, DLk . REFREFERES A
AR R A Y Fa([J]. P A2 ,2005,14(11):64.

(21]3% R, F24, 250 ,5F. A pxdnE =R
FRBEBH A RL[]]. A% T ,2022,43(5):
194 - 196.

(SR H 197 :2023 = 02 = 013 4& 71 H 1. 2023 - 04 - 16)

107



