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(30 m X 0.25 mm,0.25 wm); HAA ZHLEE R A (He);ik A 1.23 mL/ min; i B % 40 cm [ s; KRR A 1 pL; 2k F 25
FHB A (PTV), ROFMS &4, & F R A EL R, AEH LR E A 210 °C, BT R H 220 'C;MS 4 0B E A 260 C,MS' f= MS* I8
B H 180 C; B FREFREN S0V AT RNA LT HF R LM (MRM) ;87 2R B A 5.0 min R HHER REH X
AP A PR B D A AAE U R AR R FA) AN R R A ek X R EE RIS ik R R
v REEF IR - 1 RERENAE 0~0.20 ug/ mL SEE A 5% HAREEE R RIF(r=0.998), A 0.003~0.026 mg/ kg, #inl
P4 0. 001 ~0. 008 mg / kg; 45 % B A& &Mk & A MK 3 45 R 69 RSD 39/ T 4. 0%, F 39 AR w ol & 4 80. 93% ~ 90. 93% , RSD
1.48% ~2.44%(n = 6) ,F ¥ KRB A 59. 83% ~ 135.20% 19 PAESH P 8 Bt sh A 5L % 4 S5 5146 h R EE 9 2Rvdk o X e B3, 3 $k
Mo th W B 1 M R W REER KT R B RIS AT R BAE RAR A bik AT, TR TN EE M P R K E
Hoiml 19 BeAE S b 3R e R 5K R M AP AR P T AR AR A R B LS
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Rapid Detection of 19 Pesticide Residues in Alismatis Rhizoma (Sichuan) by QuEChERS

Combined with Gas Chromatography — Tandem Mass Spectrometry
LUO Qiang,PU Xue
(The Hospital of Traditional Chinese Medicine of Leshan ,Leshan,Sichuan 614000,China)

Abstract: Objective To establish a rapid detection method of 19 pesticide residues in Alismatis Rhizoma (Sichuan) using
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QuEChERS combined with gas chromatography — tandem mass spectrometry (GC - MS / MS) method. Methods N -
propylethylenediamine (PSA) and C,, powder were used as purifying agents in an automatic QuEChERS sample preparation system.
The GC conditions were as follows:the chromatographic column was Rix — 5silMS quartz capillary column (30 m x 0.25 mm,
0.25 wm) ;the carrier gas was high — purity helium (He) ;the flow rate was 1.23 mL / min;the linear velocity was 40 cm / s;
the injection volume was 1 pL;the injection port was set as programmed temperature vaporization (PTV) with splitless injection
mode. The MS conditions were as follows: the ion source was electron ionization (EI) source, the transfer line temperature was
210 °C,the ion source temperature was 220 °Cj;the MS interface temperature was 260 °C,the temperatures of MS' and MS? were
both 180 °Cj;the ion source bombardment energy was 50 eV;the scanning mode was multiple reaction monitoring (MRM) ; the
solvent delay time was 5.0 min. Results The linear ranges of dichlorvos, ethoprophos, monocrotophos, phorate, pirimiphos — methyl,
malathion, chlorpyrifos, quinalphos, procymidone, methidathion, myclobutanil, fensulfothion, triazophos, tebuconazole, epoxiconazole,
etoxazole, pyridaben, fenbuconazole, and difenoconazole — 1 were 0 - 0.20 pg / mL (r > 0.998). The limits of quantitation were
0.003 - 0.026 mg / kg,and limits of detection were 0.001 - 0.008 mg / kg. The RSDs of precision,stability, and durability test
results were all lower than 4.0%. The average recoveries were 80.93% - 90.93%, with RSDs of 1.48% - 2.44% (n = 6). The
average matrix effects were 59.83% - 135.20%. Among the 19 batches of samples, chlorpyrifos was detected in 8 batches,
difenoconazole and tebuconazole were each detected in four batches,pirimiphos — methyl was detected in three batches,and phorate
was detected in one batch, all of which were below the limits of quantitation. Conclusion The established method is simple,
intelligent, rapid, and stable, which can be used for the detection of pesticide residues in Alismatis Rhizoma (Sichuan). The
detection of pesticide residues in some of the 19 batches indicates possible mixed pesticide use during the cultivation process.

Key words: automatic QuEChERS sample preparation system; programmable temperature; gas chromatography — tandem mass

spectrometry method ; Alismatis Rhizoma (Sichuan) ;pesticide residues
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MRS G5 S139521, 571 001. 7 ug/mL) ,
B AL (HE S 4 S121329, & 4 999. Twg / mLL) , A FMHE
(5 H4 S108255, & £ 999. 9 g / mL) , =W (L5 N
S108349, & H 1 000.2 pg/ mL) , B #E % (5 A
S179029, & & 1 002.4 pg/ mL) , JiE @ M (5 &
S108099, % i 1 000.8 wg/ mL) , F 3 Mk (4t 5 K
S195545, & 1 001.4 pg/ mL) , i K M (it 5 &
S180805, & H 1 002.3 pg/ mL) , &% Wk B (4t 5 &
S197473, 71 1 001. 6 wg / mL) , A< FH 2RmE — 1 (L5
J S107755, & & 1 000.3 wg/ mL) , Z i (3t 5k
S149777, & H 1 000. 1 pg/ mL) , & % # (4 5 K
S108393, & 1 000. 1 pg/ mL) , FF L w5 0E i (L5 A
S135589, & H 1 002.0 pg/ mL) , M & # (4t 5 A
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Tea 2l A R B L A5 4 221001802) L T FH 254 ¥ 48
SR R EBEAR AR MR B AT 250, 35 2020 4 M H
L (—F) VTSI T HLE bk 2 24 B RS2 S YR
A B, it =500 BUR AR & H
2 HAEEER
2.1 REEH

QuEChERS ¥ i 4b 2 : 43 1 LA PSA (150 mg) 1
Cg M3 (150 mg) A Al 751 25 BRAE i o Pk AR R PE 3
1 ANGRIN GCB FIREIE o

GC 4 (18 Rix — SsilMS SR (833% 41 S B 410
BHE(30 m x 0.25 mm, 0. 25 wm) ; 250 & 24l A
(He) ; T~ 1. 23 mL / min; Z2H B4 40 em / s; BEFER
BUM 1 pL; g DR & BT FHRSERE (PTV) , A0,
60 ‘CL£4% 1 min, L 200 °C / min 3% T+ & 270 °C, 7
$F 22. 8 min; HEAH FHR AR PR E  BIBIRE 50 CREE
0. 5min, 2 30 ‘C/min AYEFET 2 150 °C,#FLL 10 'C/ min
B HR T 260 CL4EFF 8 min.

MS Z&54F B F U5 0 ELIR AE R 268 5 0 210 °CL 15
FURIRE A 220 °C; MS 2 FHEFE M 260 °C,MS! A1 MS? i
FEFE R 180 °C B TR T RE R N 50 eV HI T X £
T O W (MRM) 5 %5 751 ZE 3R A 7] 24 5.0 min,
19 PR FTIESEOLE 1.

2.2 BREHE

TR X B VA YA« BB 19 g 24 56 BELA 45 1 L, 43531
B 10 mL A 0 S SRR R 2, i A v
100 g / mL A9 X5 BESh A 55 W5 RS % B B0, 1 mL, B
10 mL 25, i £ IS B 25, il s VR
1 g/ mL AJTRAS XT HE LI

P S BURE S B K 5. 0 g, 70 mL AR i) £
BIHME T KB 1% BERR % 15 mL, 1 800 r / min
P& 10 min, L4210 K N 1S mL LG . TC KB
TR EE 6 mg FITIC/K ZTREM 1.5 mg, 10 WES Bk, T4 &
B N AN ATE KB BR B 200 mg \ PSA 150 mg . C o ¥}
150 mg, it A 4= A AL S il & R 48, #2)7 : 1 050 1/ min

94

K1 REFRBHEMRIESH

Tab.1 Retention times and mass spectrometry parameters of pesticide

residues
R4 RxhE BT (ml2)  BEEGEN) BGEE (min)
HHR 109.0/79.0°,185.0/93.0 8,14 6.391
R E Ak 200.0/158.07,158.0/97.0 6,18 10. 380
Kkak 127.0/109.0°,127.0/95.0 12',16 10. 841
73 260.0/75.0°,231.0/129.0 8,24 11.005
LB L 290.0/125.07,290.0/233.0  22',12 13.503
A 173.1/99.0°,173.1/127.0 14,6 13.723
AR 196.9/168.9,313.9/257.9  14',14 13.880
R 146.1/118.07,146.1/91.0 10°,24 14. 845
KEA 283.0/96.07,285.0/96.0 10°,10 14.924
Fibak 145.0/85.07,145.0/58.0 8,14 15.122
Fh 179.1/125.0°,179.1/152.0  14',8 15.906
5% 293.0/125.0,293.0/153.0 14,8 16. 487
Zk gk 161.0/134.0°,161.0/106. 0 8,14 16.892
Rk B 250.0/125.07,125.0/85.0 2,18 17.609
Ak 192.0/138.0°,192.0/111.0 14,26 17. 862
Lk 141.0/113.0°,141.0/63.0 15,30 18.365
ik R 471/ 17.1°,147. 171321 22°,14 20. 470
F ok 198.1/129.1°,129.1/102.1 107,18 21.018
ERETRE - 1(1) 323.0/265.07,265.0/202.0  14°,20 22.497
ERET R - 1(2) 323.0/265.07,265.0/202.0 147,20 23.335

EAAREET (1)) AR MK,

Note:* indicates quantitative ions; (1) and (2) indicate isomers.
Y&7% 300 s, 4 000 r/ min &5 .03 300 s, 1 050 r/ min ¥ 3%
300 s,4 000 r/ min 250> 300 s, 77 85 35, B3 mL, &
REET, 2SR R, 220, 22 wm A HUAHBFLIE R L g
ISR UE , RIAS

25 U0 BRI S USRS, 0 g WS PR, F4
B o 25 7 RIS
2.3 FAEREER

LB 2. 200 IR A X B I RO 2
XoF HR T TR A A R R R, 4 2. 1 IR A SRR
FEMNE | il sk g 1] 25 R 45 A i o 2 FE R4, H B
PR R To A B T4, R BT T, TR E R
LSO ESNEIN

LR R A1 S BUR A 0 I 0, 20,
40,80, 160,200 L, FH =5 1% R 35 1 B o ol o 12
W 43514 0,0.02,0.04,0.08,0.16,0. 20 wg/ mL K
FINEA XS IR A WG i, 32 2. 1 00 NI 45 Rk
FEIE 0 S T AR, DAREIN B 40 BT v B (X, ng / mLL)
Ry R A A U TET AR () SR G AR bR R AT 2R T I L 4
W2,

S i PR RGP % 22 . B 2. 2 301 TR A0 BE A TR TR
T A LR R, JT e 2. 130T IR A A AR E | 4300
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6 4.0+
3.5
37 0 17
3.0
47 2.5
8
3_ 15 18 2'0_
11 1.5
24 7 13
3 1.0
14 2 6 1416 0.51
4 5] . 1959 o " N
0+ T — T 7t/ min T T 1 ¢/ min
10 15 20 25 10 15 20 25
A B
1B 2. R&BE 3. XH 4 VT 5. WA s 6. LA 7. & 8 vBEEE 9. IEA 10, FAMEE
11 e 12, F %8 13, Zw8F 14, B 15 IR 16, THEnk 17 a2 18, A= 19, K& PRt - 1(1)

20. REEF I - 1(2)
A RAMNBRER B ®AMNRRIER
E1 REBEFRE
1. Dichlorvos 2. Ethoprophos 5. Pirimiphos — methyl

10. Methidathion  11. Myclobutanil

3. Monocrotophos 4. Phorate 6. Malathion

12. Fensulfothion

7. Chlorpyrifos 8. Quinalphos

17. Pyridaben

9. Procymidone

13. Triazophos  14. Tebuconazole 16. Etoxazole 18. Fenbu-

19. Difenoconazole — 1(1)

15. Epoxiconazole
conazole 20. Difenoconazole — 1(2)
A. Mixed reference solution B. Blank reference solution

Fig.1 Total ion chromatograms

F2 SLMUXRQUREER. MDY NEFRYNERZER

Tab.2 Results of the linear relationship,limit of detection,limit of quantitation,recovery test and matrix effect investigation

. R0 B e )1:3 s a8 BN F ENLE Y
R 4 )2 5 A2 r — Lo
(pg/mL)  (mg/kg) (mg/kg) X RSD(%) & )%(%)

HEE Y, = 1441. 1X, - 40. 194 0.9992  0~0.20 0. 002 0.007 87.60  2.30 68.33
R & H Y,=1033.9X, + 455. 96 0.9991 0~0.20 0. 003 0.010  88.23  2.44 59. 83
R AL Y,=1700.5X, - 180. 39 0.9986 0~0.20 0.003 0.010  84.30 2.22 63.93
A Y, = 355.28X, - 175. 87 0.9988 0~0.20 0. 006 0.020 89.60  2.01 66. 37
K v B Y, =428.24X,+297. 11 0.9986 0~0.20 0. 006 0.020  89.13 1.48 65. 20
I B ik Y=1652.1X,+2150.67 0.9986 0~0.20 0. 002 0.007 80.93  1.73 69. 50
ES .2 Y, =955. 42X, + 572. 19 0.9995 0~0.20 0. 003 0.010  89.30 1.64 126.17
v BB Y,=2812.7X,+ 117. 88 0.9986 0~0.20 0. 001 0.003  86.80  1.60 66. 50
& EA) Y, = 643.95X, — 753.76 0.9981 0~0.20 0. 002 0.007 87.33  1.70 135. 20
A A Y, =4214.1X,,-376.59 0.9987 0~0.20 0. 001 0.003  89.57 2.0l 67. 40
T Y, =2007.7X,, +816.56  0.9984 0~0.20 0. 002 0.007 87.67  1.88 60. 33
* L Y, =163.97X,-79.012  0.9985 0~0.20 0.008 0.026 86.27 1.6l 65.20
= vk B Y, =1407.7X,+224.24 0.9989 0~0.20 0. 002 0.007  90.93  1.64 65. 83
PR B Y, =887.48X,,+647.48  0.9985 0~0.20 0. 003 0.010  88.07  2.05 129. 43
AR Y,;=2480.7X, - 114.11  0.9993 0~0.20 0. 001 0.003  82.00 1.89 132.43
Lo Y, =777.81X,,+138.87  0.9991 0~0.20 0. 003 0.007  90.03  1.82 65. 43
vk i R Y,,=5089.9X,,-746.49  0.9989 0~0.20 0. 001 0.003 89.83  1.83 68.07
Jiy e Y,,=3644.2X,,+879.81 0.9986 0~0.20 0. 001 0.003 86.67  1.88 62.37
AP R - 1(1) Y,, =733.90X,,- 120.60  0.9983 0~0.20 0. 006 0.020  90.60  2.00 65.87
FEEF IR - 1(2) Y, =761.20X,,- 145.98  0.9991 0~0.20 0. 006 0.020 89.23  1.91 63.63
PL10 A5 1 3 A5 (5 R L (S / N BT XTI A AR B e DI AR L e L o Jo VA B A T 6 % B I R R e PR Y

JEEAE Ay 7 i FROFIAGLI B 25 2R WL 2,

K 2 LA - B 2. 2 00T 28 0] 1R At v YO

=
=5,

oy

UAF 245 10485, TR 82 2. 1300 F i 434 SRR

TE 6, T TR 45 B RSD Y9 /NF 3. 0%(n=6) o
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Tab.3 Results of durability investigation

K35 2 EX:94 BT REBE URE3=81:9:4
35ecm/s 40em/s 45em/s RSD(%) 21°C 22°C 23°C RSD(%) 255 °C 260 C 265 C RSD(%)
HIE 2.027 2.084 2.060 1.41 2.014 1.979 2.03 1.30 2.045 2.084 2.116 1.72
R £ Fk 1. 986 1.997 2.010 0.68 1.962 1.984 2.024 1.62 1.975 2.026 1.956 1. 80
KA 2.110 2.04 2.076 1.74 2.038 1.988 2.065 1.91 2.04 2.078 2.115 1. 88
VAR 2.024 2.041 2. 004 0.98 2.018 2.047 2.084 1.69 2.047 1.995 2.064 1. 86
Wk e B 1.920 1.945 1.973 1.49  1.925 1.958 1.989 1.67 1.988 2.024 1.958 1.78
I, 5 BB 1.907 1.935 1.970 1.64 1.964 1.898 1.937 1.72 1.921 1.956 1.895 1.63
31 2.118 2.07 2. 147 1.86 2.052 2.086 2.112  1.45 2,12 2.086 2.147 1. 44
BB 1.973 1.956 1. 995 1.04 1.965 1.936 1.891 1.96 1.969 2.018 2.013 1.35
B BA 2. 107 2. 064 2. 143 1.94 2.094 2.119 2.048 1.75 2.03  2.064 1.992 1.82
A 41k 2.203 2. 186 2. 130 1.87 2.207 2.148 2.187 1.44 2.135 2.094 2.165 1.76
TR vk 2.108 2. 147 2.170 1.55 2.094 2.123 2.167 1.75 2.116  2.087 2.053 1.55
F % B 2. 068 2.142 2.089 1.80  2.025 2.066 1.990 1.99 2.105 2.077 2.131 1.36
= v 7 1.975 1. 954 1.990 0.96 1.926 1.949 1.986 1.56 1.974 1.946 1.988 1.13
IR B 2.050 2.028 2.079 1.23  2.025 2.062 1.988 1.83 2.082 2.016 2.044 1. 66
AR 2.037 2.016 2.068 1.34  2.073 2.044 2.105 1.55 2,112 2.087 2.062 1.26
T 1. 965 1.984 2.032 1.77 1.975 2.027 2.050 1.96 2.004 2.055 2.066 1. 60
vik 4 2.108 2.176 2. 140 1.66 2.093 2.158 2.127 1.56 2.065 2.141 2.107 1. 87
Ty 3Rrde 1.947 1.976 1.989 .12 1.980 1.942 2.013 1.82 1.986 1.958 2.014 1.45
SRBE T ERvE - 1(1) 2.020 2.047 1. 994 1.35 2.057 2.084 2.115 1.44 2.052 2.075 2.011 1. 66
SREEF 2R - 1(2) 1.988 1. 945 1.977 1.16  1.966 1.984 1.924 1.66 1.975 2.019 2.032 1.53

FouE PR - B 2. 2 T T YR A 0 I A o, &
IR 0,8,16,32,48, 64 h I Hi 2. 1 I K il 56 4% 14 ik
FEM 2 , 10 S50 T R 45 SR RSD /N T 4. 0% (n = 6) ,
FERRTR AT B RV S IR AU 64 h N EARTRUE .

IR TSR - B 2. 2 701 F 4 3 % BR S VA G 1,
ST e o v B TR B ) BB VA 426 2. 1T
TR 2% 1 4 SRR A8 6 U, 0 s 0w AR, T ke
[l 2 5 L3 3

SR (ME) < B 2. 2 300 F 25 1 6 BE 5 8 0
3 IIIAAR Hh | e B v B TR B % RV VR, A5 o
FrifE 2k, [ oy il AR ) B vk B R 2l O #2130
RIS PF AR | 1 SRR T MR BRI TR AR (A) A2
i W i AR, 11 ME (ME = A/ B x 100%) , H: v ME >
100% R FEFHGTRRLN , ME < 100% A HE B 558500 45 5
15 PR 25470 S35 B R B850 , S ME < 70% 5 Hids
AT EAEIL IR, S ME > 110%. 3¢ 13 2.

i FHPE 2 58 B 2. 2 T01 S 25 1A 6] BE i V5 RO o, R
BEIMAGE YR A X BRIV, BT LR 2 0. 3 mg / kg
TR A5 XoF B A VA T, DRSS AN 3 et /) I 9 i 4 3
JE B IR R MS 2 TR AR 4% 2. 130 ik ge 2%
PR AT B0 E 45 B RSD Y9/N T 2% , 1 B 3% 02 it
FHE R4 PR L2 3,

96

2.4 HREENE

HURE S 38 RS SRR E L 5 2. 2 TR 5 ik il 4% IR
ARV, PR 2.1 JT S 50 A R R R A T SR 0 T
H 5 S 19 HEAE b v S FILAS: 1 B PR ML, 4 1L 53 Sl AR
Tk FF s R AR 2, 3 ARG H P LM e, 1 A s R
{07 A === O U I
3 itig
3.1 QuEChERS &8I 2 iEL R FIAL

QuEChERS ¥ w4k 570 (1) F 248 55 FH 2 % AN ] 35 Jo
rh A 247 % R RSN () MRS LA S S R A B
X VAL S AT AR o A AL T 48 GCB L Cy B
K PSA ML Hirp , GCB X (0 R 2 i B BAF I 2
BRI 1 8 3 i A GCB 23 18 a8 X6 350 40 A 24 B Wi A
H R EOL ISR BEAR7)5 T PR PR30k, iR
AT BT 44 T e A 24 7= A A S 1 1 g BRI B O , Shy £ i
RS0 o At M L AR B 5 R A GCB AR Jie o DA [T 7
70% ~ 120% A 2584845 , 43 HIE Ak PSA Fl C g fy K
Bt o 25 R BT, PSA TR i 4 150 mg B, 19 Bl 25
[ 2 35 5A 70% ~ 120% . C g B3 AR BRI A 100 mg F1
150 mg i, 19 P 25 [Al i R A5 4 R, b 150 mg i
AR NSRRI, Fe X 5 PSA 150 mg ., C g M1 A
150 mg AT GCB FEEREAE R g A 4514 -
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Inspection and Test

F4 H@RBAENELER (mg/kg)
Tab.4 Results of content determination in samples (mg / kg)
5 AR RETHoE B PR PHsk
240601 0. 806 - - - -
230301 - - - - -
23090101 - 0. 461 0.957 - -
24060101 - - - 0.976 -
24070301  3.529 1. 025 0. 852 - -
23050101 - - - - -
24010101 - - - - 0.124
24040101  2.654 - - - -
230101 - - - - -
231201 - - - 1.326 -
230501 4. 066 - - - -
230901 - - - - -
2306015 3.112 1. 856 0.463 - -
230201 - - - 0. 875 -
230116 2. 168 - - - -
220701 - - - - -
221001802 - 1.723 1. 025 - -
22120101 0. 986 - - - -
221201 3.795 - - - -

ERE F U

Note:— indicates not detected.
3.2 ME ¥f4

S5 M B AE VO T ik SR FH R I DG b o i 2
TRV ME, 43931 FH 405 700 R0 32 ot 375 Y B 1 A 7] v B8 1)
PRUES IR, TRV T AR LU AR, 20 ) B 5K b LR EE TR
19 Fl R 25 1) ME, 45 5 15 e 245 3 B0 Ay 5 J5T sl 55 2000
(ME < 80%) , 4 Tl & )}y L [0 4 5 200 (ME > 110% ) ,
SR I TR0 B A 1 22 , B v R D R 1 A B
SR S o DC e bR MV V2R A 7 1 5310
3.3 LEREERENERS T

19 HERESL A 12 bR I AR 255k B, ok b T
2020 4F Ji € A 24 8 (PO ) ) AR AR A 2
Wl , B AR 24 b SR X R A R Tk FH AR I | R G i g
RIS s it A 7 IR g 2SR, AL s R s AT A7 A XU o [
Aoy i B0 2 I A oy o () Ao ARG g ST Rk Y A s 1 3 e
Mt , FR A 250 PR o 7R v RT REAE AR IR AR 25 1 I 52 . A
LA e 2P DL RE S [ )2V (AT LS vl B AL SR EN i
PP AR 254 T, DB T 24548 4
3.4 FHiEEM

JIT S I T R AR A R R P RO A, ]
HT KA RS 251 thA 25 5% B8 (A
52 Uk
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