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Abstract: Objective To establish a simultaneous quantitative analysis method of 58 pesticide residues in Anemarrhena
asphodeloides based on QuEChERS-GC-QQQ-MS/MS technique. Methods This study was performed on a Shimadzu
GC-QQQ-MS/MS spectrometer, equipped with a SHIMADZU SH-Rxi-5Sil MS column (30 m x 0.25 mm, 0.25 pm). The temperature
of injection port was 250 ‘C, the injection volume was 1.0 pL, the injection mode was splitless, the injection pressure was 250 kPa; The
carrier gas was high purity helium and the carrier gas control mode was constant linear velocity mode; The column flow rate was 1.69
mL/min, the line speed was 47.2 cm/s, the purge flow rate was 5 mL/min. The temperature rise method was the gradient program: The
initial temperature was 50 ‘C, hold the state for 1 min, first raise the temperature to 125 ‘C with 25 ‘C/min, then raise the temperature to
300 C with 10 ‘C/min, keep the state for 15 min; The balance time was 0.5 min. The QUuEChERS method was used to purify the test

sample solutions, and the calibration was carried out using the standard curve of blank matrix matching, using a stable isotope internal
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standard for quantitative. Results Quantitative determination of 58 pesticide residues in 30 batches of 4. asphodeloides samples

was carried out. The results showed that there were five batches of samples detecting a small amount of p,p’-DDE, three batches of

samples were detected trifluralin, two batches of samples were detected chlorpyrifos, and one batch of samples were detected

butralin. Conclusion

The development and validation quantitative analysis method of 58 pesticide residues based on

QuEChERS-GC-QQQ-MS/MS has good applicability, which is of reference value for the establishment of other pesticide residues in

herbs.

Key words: QuEChERS; GC-QQQ-MS/MS; pesticide residues; extraction; purification; quantitative analysis; Anemarrhena

asphodeloides Bge.
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Table 1 Detailed information of 30 batches of samples

i B HAE 7= i BRI HAE =it

YPOI s RIBEGH BCHVRBRE YP16 e RIBEZGM AL BRI A
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YP03 s PRS2 7 M B L E S £ 2053 77 ) YPI18 ot PSIRS 5y > b | B 311

YPO4 s RN AL E RN YP19 pad SINE Ao R CIB 1ii) 76y )

YP05 Bt RRZiry b E TR YP20 ot FNBEA T L P B SRR A

YP06 Bt FIREZGRE TG [ P A YP21 e FIBEZGME LT T K

YPO7 P e FIREZGRE bR E B A YP22 B AREGH R

YP08 b FIREZGRE AR EDR A YP23 B BEM WL ARG

YP09 P e FIREZGRE b A R YP24 B FIBEEME LT TR E AR A

YP10 o FIREZGRE b2 R A YP25 B FIBEZGAE ILTEAE ARE B E RVAA

YP11 B FIREZGRE TGRS A YP26 e GSINS 223 T NITECY 1w =23 Y |

YP12 e FREZGRE bR E AL YP27 e AIREZGRE BRVERARC SR

YP13 B FIREZGR LRI RS YP28 B SIREZGRE RV L

YP14 A JITBERY WALTERRE T 500 YP29 B PRI 23T N O RN

YP15 o FIREZGRE TGP BRI YP30 B B SR OAWRRE L S
2 Rk

2.1 BiEEH

P Shimadzu SH-Rxi-5Sil MS EBAHEH: (30 mX
025 mm, 025 pm) ANEHEHE; HFEOREN
250 C, HEFFEN 1.0 uL, AHseeE, =Edike
JE7129 250 kPa; #ANEAIZA, BT
FEAHFERA; ISR EN 1.69 mL/min, £
N 47.2 em/s, AR 5 mL/min; 727 il -
WIGHIRE N 50 C, fR%F 1 min, JGLL 25 C/min F+
A 125 °C, FLL10 C/min FHEZE 300 C, {4
15 min; AEFH A4 3.0 min.
2.2 FRIGEH

B FIRNE T &I (ED, B ALAER 70 eV,
BRI E N 230 C, FikfEAiEOIRE A
250 C, MbEASCAEA: PRSI IEIACN 2 RN
' (multiple reaction monitoring, MRM), ¥#7I%E
IRIFIEI 6 mine JfeEa il REBUE, ASLLGRH
B 1E) 3 Be« MRM [R5 WS &4 24

23 REXREMEREIE

K2 R IR S A . AR I & VT
W, HE 0.05%EEER I LG /3 A il B 100 pug/L
AT 1000 pg/L ) 2 Fhidw, Bt
24 HiXRIBRAEIE

HIREZG MR R R G 3 50D, BUZ 3 g,
M E, B 50 mL QUEChERS Extract tubes 1,
TN 1%UKEEBR IS 15 mL, 5 HEfd 258 78 0%
1, CE 50 min, HEEIMMA LK 15 mL 5 N FRE
100 puL W HEEIRS], BiRG 2% LRIZIIRS (800
K/min) 5 min, & TUKHEH A 30 min, JIAZR
A1 [&TEKBREREE 6.0 g 5T/K LIREN 1.5 g (IR
TR, SLEIERAL, W ER & ERIZURY (800
X/min) 5 min, £ (8 500 #/min) 5 min, HX
iEW 9 mL, & SPE PSA Packing i$#1b%&, IIA
A2 [HLAKBREREE 1 199.8mg, N-H3EZ %
(PSA) 400.1 mg, +/\btieftfitd &k 400.1
mg, £k R B 45.0 mg)H, RHEETE RS,
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HEIED FRIZIEY (800 {X/min) 5 min ffi i
b4, B (8500 r/min) 5 min, #5%WKEL_E
B S mL, BERWA LT 30 CKRBIKRSGE2 0.2
mL, MFEEEZRE 1 mL, WHEIRS, H 0.22 um
UFLIEREE L, HXARIE, RIF3.
2.5 AFRAEREIE

K% BN &S, NSRS 8
pg/mL AW, B .
2.6 FAMHIRRIBREHIE

P8 “2.47 TR 5k £ s JIRE 2R R B 14
B iEm, A
2.7 R RIBRATHE

U5 N YPO1~YP30 [IATREFE S, $48“2.4”
TR 7 A, R T . R BEEA
H CORFROREHIREE R E” Xt 58 M H AR AT
WITH AT, AR R (B) 58 FhHARKZ
AR SRR P AT D, BN YPOL FE A E
A AR
2.8 EFURAXRMIBRAEIE

B ARES 3 g, —R 6, AR ER T
Hl & TR B A B EWAL BT 30 CARmikYE R
2710.2mL”, ZrAMARE X SIER (100 pg/L)
50+ 100 pL, VAT HE S (1000 pg/L) 50+ 100,
200,400 pL, HFRIETR 100 uL, NG E A ZE 1 mL,
WHEIRS), FIFLIERR (0.22 pm) JEId, BUS:ETR,
B 15 22 51 F2L YR A5 X T VAT
29 FAEFER
29.1 LEMEER (RETARED HH LRI
TR ANEE B R B R AR T 1% R ER
A VR IRT ) 45 J92s, )% R D SN RE 2R 1 [
PR VA, NSO E . 45 R ER 58 FiH
B A 25 75 [P A Vv 35 AR A 3R B HR Y
TR ANEE RO RN S E0 45 R T4k
292 LMERRFE FEELE “2.37 TURA
VA 1.0 pL, FENSEIE, 8% HARKRZHH
PIFE R BN FXTIERAR, LSRR &
R PE 5 N AR R 0 o SR B 1 LA R Ak (X,
PLAS N AR 24 1) 52 B B8 1 X W TR AR 5 AR ) o 11
ST EAR 1 LU A AR (YD, S2i IR,
BN EA H AR AR AR [R5 FEA LR A S R E () o
S5 BRI E ) 58 Mk 2 r 33KT 0.995, K
E25 HbRRZ it FEEN 0.005~0.400 ng HER
TFIZME LR WK 2.

R2 AMEANERANEMEXRERER

Table 2 Linearity of four pesticide residues

VGRS LR r

AR ¥Y=0.020 06 X+5.883 <10 °* 0.999 8
AL Y=0.040 16 X+3.559 X107 0.999 1
T R Y=0.012 58 X—1.112X10? 0.999 3
p,p’-DDE Y=0.148 X+0.010 57 0.999 7

293 JNiEMRTHIR A EIR O fRYE (REZ )
2015 A J Y524 5t o3 s e 2 B 5 iR SR 4R 5 5
DU A A3 e b SR T R PR (LOD) Al & R
(LOQ), RH FRLMHRRFELEFHEREN S
ng/mL FEREEZIKME, THE 7 SO, LA
3 fEEMELL (SIN=3) XTI H AR B AE A
B, LL10 fEEMett (SIN=10) TR HAx4 i &
WEAE N ER, 453K 3.
294 FEEFEHLE KRR R AN
MR (Sng/mL), $& FIRME 7778, 8RR 6 IR,
R APRETTE S BARR A& &, 1HE RSD
. RERENHIRKRAEER RSD HI/NT
1.82%, FRIAICASIIRE % 5 R U o
295 EEMWFER HUER-HRAEZM R, 3t
6 1y, TZHR “2.47 WUR 5k ARSI, HERE
Wi, HBAFMETES N ERRAN &=, HH
RSD fH. #iRER&EHIFKRAN S E RSD HN
2.97%~4.88%, FUIZITIEREL R
29.6 faEMEEE  WUR— M ABEZAM R, %R
R “2.47 TUR TR AN IR, 4T 0.
2. 4. 8. 16, 48 h #ATIME, LINFRIZETHE %
AN BRI RES S, 115 RSD fH. WEgsR
EBRENERKLETER RSD A 1.37%~
4.85%, ML SIERAE 48 h AR E
2.9.7 JNFEEISCRIRES  HUE ARES (YPOD) F K
6 11, FEEME, FIRGEIMAIETRA XTI 5V
5 mLC A2 5 B N 10 ng/mL), $% 18 _ik“2.4”
TR 77 ) A A S v, BRI 58 SR B RN
R GREIR, & HARRA IR ER
70.52%~126.77%, RSD {H N 3.78%~5.02%, 4%
KL HIRARZ) CABEERRSIN BIINFE R AF
HEK.
2.10 #HamilE

i 225 R B A AR i 8 VR 366 o YR 5t TR 9 R
% 1.0 uL, FENSAHEGE-B BTG, 2N bk
i 22T A S 58 Pk 255K B &
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Table 3 GC-MS/MS detection parameters of 58 pesticides
s A2 £ B4 I 8] /min AT TAET fiiERENV LOD/(ug- L™ LOQ/(ug'L™)
1 [T EES 6.018 109.00  79.00 8.00 0.143 1 0.4770
185.00  93.00 14.00
2 U E=RTEE-SN 9.671 260.90 202.90 14.00 0.0232 0.077 4
202.90 142.90 22.00
3 TR 10.037 169.10  66.00 24.00 0.009 6 0.032'1
167.10  139.10 28.00
4 ARHK 10.407 196.00  181.00 10.00 0.534 0 1.780 0
181.00  140.00 15.00
5 BAER 10.409 306.10  264.10 8.00 0.006 2 0.020 6
264.10  160.10 18.00
6 S AVAVAN 10.848 180.90  144.90 16.00 0.006 7 0.022 4
21890  182.90 8.00
7 INER 10.938 283.80  248.80 24.00 0.005 3 0.017 6
283.80 213.80 28.00
8 S % 11.093 206.00  176.00 10.00 0.0182 0.060 8
176.00  148.00 12.00
9 B-757575 11.328 180.90  144.90 16.00 0.006 8 0.022 8
21890  182.90 8.00
10 TSR 11.437 264.80 236.80 10.00 0.036 6 0.1220
294.80 236.80 15.00
11 Y AVAVAN 11.527 180.90  144.90 16.00 0.007 9 0.026 3
21890  182.90 8.00
12 T IR 11.606 231.00 128.90 26.00 0.010 0 0.0332
231.00  174.90 14.00
13 R 11.839 263.90  168.00 24.00 0.014 5 0.048 4
263.90 228.80 18.00
14 S AVAVAY 12.060 180.90  144.90 16.00 0.007 0 0.023 4
21890  182.90 8.00
15 FH LR 5008 12.683 285.90 93.00 22.00 0.0113 0.0376
287.90  93.00 22.00
16 LIGEE A 12.755 212.00 172.00 16.00 0.017 5 0.058 4
285.00 212.00 12.00
17 FF L it 12.794 263.00 109.00 14.00 0.059 7 0.199 0
125.00  47.00 12.00
18 +H& 13.002 271.80  236.90 20.00 0.055 1 0.183 6
273.80  238.90 16.00
19 Rz b 13.027 28490  269.90 16.00 0.173 5 0.578 2
286.90 271.90 18.00
20 J\E T Bk 13.172 130.00  95.00 20.00 0.038 5 0.128 3
181.00  85.00 10.00
21 IR G 1 13.440 22390 123.10 8.00 0.0172 0.0572
167.10  124.10 10.00
22 AL 13.615 196.90  168.90 14.00 0.022 9 0.076 5
313.90  257.90 14.00
23 Y 13.712 26290 191.00 34.00 0.033 3 0.110 8
26290  193.00 28.00
24 SBKER — Pl 13.717 298.90  220.90 24.00 0.004 1 0.013 8
300.90  222.90 26.00
25 PaRiA 13.757 139.00  109.00 8.00 0.028 0 0.093 2
291.10  109.00 14.00
26 = I 13.822 208.10  181.00 10.00 0.014 3 0.047 7
208.10  111.00 22.00
27 AU 13.912 139.00 111.00 16.00 0.005 2 0.017 5
139.00  75.00 28.00
28 TR 13.971 266.10  190.10 12.00 0.041 4 0.138 1
266.10  236.10 8.00
29 R 14.048 33090 315.90 14.00 0.009 4 0.0313
328.90  313.90 18.00
30 ZHIRIER 14.262 252.10 162.10 10.00 0.029 1 0.097 1
252.10  191.10 8.00
31 R 14.325 366.90 212.90 30.00 0.0132 0.044 2
368.90 214.90 30.00
32 iR i ) 14.462 352.80  262.90 14.00 0.022 0 0.073 5
354.80  264.90 20.00
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' KZ R B B[] /min BT TET  RHEEfEE/V LOD/Augkg)  LOQ/(ugkg)

33 A ELE 14.463 352.80  253.00 26.00 0.045 0 0.150 0
354.80  253.00 18.00

34 ANEST 14.464 185.00  149.00 6.00 0.019 1 0.063 8
185.00 121.00 12.00

35 J& R 14.643 283.00  96.00 10.00 0.006 4 0.021 3
285.00  96.00 10.00

36 = 14.640 168.10  70.00 10.00 0.152 4 0.508 1
128.10  65.00 22.00

36 =2 14.787 168.10  70.00 10.00 0.670 2 22341
128.10  65.00 22.00

37 WR 14.653 119.10  91.10 10.00 0.304 9 1.016 3
145.10  112.10 8.00

38 BRI 14.852 358.90  302.90 16.00 0.004 9 0.016 5
302.90  284.90 18.00

39 RREST 14.917 37480  265.90 26.00 0.020 1 0.067 0
372.80  263.90 28.00

40 o,p’-1i T 14.956 246.00 176.00 30.00 0.0215 0.071 6
248.00 176.00 28.00

41 T 15.025 143.00 107.00 21.00 0.0129 0.043 0
143.00  83.00 18.00

42 &S 15.172 374.80  265.90 26.00 0.015 1 0.050 3
372.80  263.90 28.00

43 a-fi FF 15.176 19490  160.00 8.00 0.017 4 0.058 1
19490  125.00 24.00

44 p,p-DDE 15.572 246.00 176.00 30.00 0.003 6 0.012 1
317.90  248.00 24.00

45 PR EGH 15.695 276.90 241.00 8.00 0.0372 0.124 1
26290  193.00 34.00

46 o,p'- 11 1% I 15.699 235.00 165.00 24.00 0.042 3 0.141 1
237.00  165.00 28.00

47 R 15.861 247.10  227.00 16.00 0.027 1 0.090 3
139.00  102.00 12.00

48 [o3% ik 16.021 202.00  139.00 24.00 0.0150 0.049 9
28290  253.00 12.00

49 SRR G 16.091 26290 191.00 30.00 0.057 1 0.190 2
26290  193.00 28.00

50 B-Bi St 16.282 19490  160.00 8.00 0.0199 0.066 4
19490  125.00 24.00

51 p.p'- T Vi i 16.361 235.00 165.00 24.00 0.042 8 0.142 6
237.00  165.00 28.00

52 o,p'- i T Vs 16.419 235.00 165.00 24.00 0.063 9 02131
237.00  165.00 28.00

53 R IR i 17.000 271.80 236.90 18.00 0.004 9 0.016 5
386.80  252.90 16.00

54 p.p'- T i 3 17.074 235.00 165.00 24.00 0.070 7 0.235 6
237.00  165.00 28.00

55 TR B 18.004 340.90  182.90 18.00 0.002 8 0.009 4
340.90  184.90 20.00

56 P 4T 9 o 18.089 227.10  169.10 24.00 0.003 0 0.010 1
227.10  212.10 14.00

57 KA R 19.072 271.80  236.80 18.00 0.001 6 0.005 5
273.80  238.80 18.00

58 R R 20.767 372.10  299.10 14.00 0.007 7 0.025 5
299.10  255.10 18.00

ZMEREAE A SRR, AR 2 SR P IR O B I TR

Because triadimenol has two isomers, there are two retention times
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B TESLM, 1 MAR IR TRERT R, H
7% JEF p,p'-DDE ML E 5 B O Z8E
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Fig. 1 TIC of MRM monitoring result of sample and standard substance mixed solution
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Fig.2 Typical mass chromatograms of MRM monitoring results of four pesticides
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Table 4 Determination results of 4 pesticides in 30 batches of samples
-, Jﬁjiiﬁiﬂl/(ugkg*l) .- FRES B (gkeg "
p,p-DDE BORR O RS TR p,p-DDE BORR  FAEME TR
YPO1 ND ND ND ND YPI16 ND ND ND ND
YP02 ND ND ND ND YP17 ND ND ND ND
YPO3 ND ND ND ND YP18 ND ND ND ND
YP04 ND ND ND ND YP19 ND 18.11 ND ND
YPO5 ND ND ND ND YP20 ND ND 11.14 ND
YP06 ND ND ND ND YP21 6.75 ND ND ND
YPO7 ND ND ND ND YP22 ND ND ND ND
YPO8 2.68 14.88 ND ND YP23 ND ND ND 64.87
YP09 247 ND 6.05 ND YP24 3.42 28.6 ND ND
YP10 ND ND ND ND YP25 ND ND ND ND
YP11 ND ND ND ND YP26 2.01 ND ND ND
YPI2 5.24 ND ND ND YP27 ND ND ND ND
YP13 ND ND ND ND YP28 ND ND ND ND
YP14 ND ND ND ND YP29 ND ND ND ND
YP15 ND ND ND ND YP30 ND ND ND ND
ND-fRFARMEH, AR 54 FARIRPUESIRK L, RERD I

ND-represent not detected, and the other 54 pesticides were not detected and confirmed by mass spectrometry, so they are not listed in table
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AR IR R 2 2 3 7 B AR A2 BUPE
(dispersive-SPE) 21, B[ i £5 A1 % FLIK B HEOREAH
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TEATH A AR 2% B 78 T ATy s o RS0
TA 2R B VRS E MR B B R e,
TIZH 52 B 25 E R e F P EA. £ GC/MS
BH HH I ST B 5 AN, AR SR ] QUEChERS ¥4
B P A ST (b 5 H AR AT [ ) 21
15 IR SE R F BRI R UG B bR o il 28
AT IE . AR W RN R WAR AT IS IESE 3
T Tt 3L (R VH PR 2 S, PRAIE 70 AT 5 SR A

RZFREE S A PP I B R bR, HET
P EAG R 25 b4 AR 2555 B 1) 50 BT BRI ot S A A
ARV JE I SR RIE T ik = . s, P
T TR AR R AR AR AR
25 % R BRI R R AT . GC-MS/MS .

LC-MS/MS I H HAR R il id B - (i i i o 1
PorEE, EERAE A B AR B RS
s W BA TR 2 AR 24 20 B BRI AR R )
RiaHh . RLm LR AR A2y, @ 7T
QuEChERS-GC-QQQ-MS/MS [1] 58 F 1k 24 5% B4 = [F]
IS0 5 7%, e oA o 2464 A 24 22 B BR R T R 1
BT HASHEME.
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