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FHAE 0.1~200 pg/L Z ], BHZAE 0.1~500 pg/L, T EEHEAE 1~500 pug/L, YPEEHEZRALE 2~1000 pg/L, SLEARFH
FAHAE 5~1000 ug/L JE I NERME R BAF, MR EII KT 0.990 8 Rl 4 24 il 7 vk s8R BRAE 0.1~20.0 pg/ke
ZIA], RE SRS RO - 2 1B R A 73.6%~118.5%, MR (k22 (relative standard deviation, RSD)(n=6)
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X $1A): QUEChERS; = ROBAH (3i- R IR FTTiit vk, ARMEAZh; K2R

Determination of 8 kinds of polar pesticidesresiduesin fruits by high
performance liquid chromatography-tandem mass spectrometry
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Xiamen 361026, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of 8 kinds of polar pesticides
residues in fruits by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS).
Methods The samples were extracted with acetonitrile containing 1% (V:V) acetic acid, separated on a PC-HILLIC
column, ionized by sheath hydroelectricity spray, and detected by positive ion scanning and multiple reactions
monitoring (MRM) mode. The matrix-matched external standard calibration curves were used for quantitative
analysis. Results Difenzoquat, cyromazine and mepiquat had good linear relationship in the concentration ranges of
0.1-200 pg/L, chlormequatin, daminozide, nereistoxin had good relationship in the concentration range of 0.1-
500 pg/L, 1.0-500 pg/L and 2.0-1000 pg/L, respectively. Diquat and paraquat had good in the concentration ranges of
5-1000 pg/L. The correlation coefficients were higher than 0.990. The limits of quantification of the method were
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0.1-20.0 pg/kg. For all the samples, the average spiked recoveries ranged from 73.6% to 118.5%, and the relative

standard deviations (RSDs, n=6) were in the range of 3.4%-17.4%. Conclusion This method is quick, easy,

effective, sensitive and accurate, which can meet the requirements for the determination of the 8 kinds of polar

pesticides residues in fruits.

KEY WORDS: QuEChERS; high performance liquid chromatography-tandem mass spectrometry; polar pesticides

residues; fruits
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AR B JERFITHR s LSRR A P S AR S P S R AR 2, XA
BHA—EEE, R ERX g A B E,
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FE T AR A B Kk B PR AR L H AR E 1 HLE AN S
T, KB R AR AR L PG I (1 e Kk
FRIEN 0.02 mg/ke; B HILE KO0 76 32 I p 9 % B BR
R 0.05 mg/kg; HASKLUGE BFMeAG L0 . HOAE | TH)NEE
KA FREE RN 0.05 me/kg; o EIE H B 7EE
Frh R BR N 0.05 mg/kg, TE B AR R R R AR
0.02 mg/kg; HASHUE BORPAEFEIR | FAE SRR PR
FREABREH 0.03 mg/kg 55, UL, MEREEALT AR S5
Bl de by, g ARG . R AR B R
B EA T EENE L
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ok B = A R BR T G ER#IE, B R BUERAL; RAX
A il o R0 SR o % - vk B T BT A AR AL, R T
PRI R 75 VRORH €43 - R R BT R R 2 W N T B A
Wik, BARBER . EBEERSER S ST lRMAs
PR, AR R B PR () 25K, AT R g T 2R A
15 TR AR 8 5 - 5 B BT S #5 (high performance liquid

chromatography-tandem mass spectrometry, HPLC-MS/MS)
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Agilent 6460 = PUZLFT BT, T Agilent 1290 = 3501K
FHEE, Agilent Jet Stream HiME5E B T (AJS ESD(3EH
Agilent 22 #]); IKA T18 Basic #JFi#s . MS 3 basic IREIRS]
(T [E IKA A F]); TGL-16G B.DHL( R SR 2E R T);
MilliQ #B 4l /K R 4t (35 E Merck Millipore 23 ).

[ AHZE BT : SUPELCO-ENVI-CARB (3 mL, [
Supelco 23 H]); OASIS HLB, OASIS WCX. OASIS MCX
(3 mL, ZE[E Waters 23F]); ZME . BEE., BRR(AigEa, £
Merck A H); LRI (EIGEE) . LR (G4l (€ [E Sigma
N ST TIKAF A GBIT 6682 HUE Bk, 8 Fhumil
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22 HPLC-MS/IMS &+

gk PC-HILLIC(150%2.0 mm, 5 pm); FshHH A:
5 mmol/L ZIRHEK(F 0.1%H iR); Wshtl B: ZJE; velk
BAETRF: 0~1 min: 5%A, 1.1~5 min: 5%~15%A, 5~11 min:
15%~50%A, 11~14 min: 50%A, 14.1~18 min: 5%A; Jik:
0.25 mL/min; #1: 40 'C; #FHfdE: 5 uLo 2R AJS ESI, IE
BT, FALSUE T 3103 kPa; TR 5
300 °C, 8 L/min; IR E Si#: 325 'C, 10 L/min; E4
EHLE: 3500 V.,
23 HmuEtE

I3 BIFREL 10 g R 0.0001 g)RE: T 50 mL 8.0
o, L 10 mL % 1% BN AR B, 513 2 min
Ja, A 6 ¢ KIBREER 1.5 g ZERAIFIR, TWHE 1 min,
Lk 4000 t/min #5.0> 3 min, B, 2 0.22 pm A HLIEME,
LHLIRE

3 ZER5HH

31 BIERHFRERE
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F1 SMRARFESNEH
Tablel MS/MS parametersof 8 kinds of pesticides

CAS.NO R TR f2a 2R HEF FTEF HEfEREV  BHEAE/V
o]
& 61.2 8
TR | '
1596-84-5 C6HoN,0 c HN cH 161.1 90
daminozide TR o/ ™~ \T/ ’ 1431 10
CHg '
" 77 70
VAE‘ +
49866-87-7 ArHe Cy7H CIN O P 2492 150
difenzoquat O
130 47
R Wil V/ TY o8l ¥
66215-27-8 « CoHioN NN 167.2 160
cyromazine \r 851 )1
NH, '
—N/ 60.1 29
v [\ ==
1631-58-9 (/’ﬁﬁ*% CsH; NS, Z\\ 150.1 80
nerestoxine
104.9 16
/S
S
gt 2 T\ O 582 33
999-81-5 o CsHy;CLN P 122.1 130
chlormequat chloride cl C \ 63.1 21
Hz CHg .
" 130 39
2764-72-9 Ej@% CpHpN, o . 183.2 80
1qua \ / R Y, 157.1 21
. Gy 58.2 29
N / .
24307-26-4 ,Eﬂﬁi . C;H,,CIN NG 114.2 140
mepiquat chloride \CH3 98.2 28
— 77.1 41
4685-14-7 A CoH N> —N/ \ N 171.1 150
paraquat o \ / 155.1 31
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Fig. 1 MS/MS spectrums of 8 kinds of pesticides
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Table2 Linear equations, LODsand LOQs of 8 pesticides

sl R Al /min - 2R MR/ (ug/L) 951} ke r’ LOD/(ug/kg) LOQ/(ng/kg)
FR Y=7322.9X-30512 0.9979 1 5
A Y=3697.4X-12157 0.9957 1 5
T A 3.940 1~500 X3 Y=2520.4%-6364.9 0.9965 1 5
ik Y=6551.5X+15700 0.9976 1 5
A Y=4573.4X+17868 0.9905 1 5
SR Y=33884X—-4997 0.9992 0.1 0.5
B Y=30572X-4959 0.9978 0.1 0.5
YA 4.934 0.1~200 FE Y=1273.4X-493.7 0.9936 0.1 0.5
%] Y=4012.3X-1761 0.9983 0.1 0.5
A Y=1521.8X+563.5 0.9975 0.1 0.5
R Y=3226.8X-134.2 0.9961 0.1 0.5
Bl Y=2869.4X-117.3 0.9933 0.1 0.5
KD 5.790 0.1~200 BEE Y=2506.3X-106.9 0.9984 0.1 0.5
% Y=5120.3X-151.3 0.9943 0.1 0.5
A Y=2621.9X-208.3 0.9908 0.1 0.5
W Y=14940X%+73733 0.9992 2 10
A Y=14350X+133324 0.9980 2 10
WEHR 7.332 2~1000 X2 Y=8437.7X-11281 0.9991 2 10
%] Y=12076X+74137 0.9984 2 10
Gitgi Y=4661.4X-16283 0.9932 2 10
E& Y=61315X-3531 0.9999 0.1 0.5
A Y=34730X-2210.3 0.9996 0.1 0.5
R 7.992 0.1~500 X3 Y=20604X-1921 0.9963 0.1 0.5
ik Y=8781.3X-3776 0.9976 0.1 0.5
4% Y=32203X-4187 0.9971 0.1 0.5
B Y=221.5X-2717 0.9945 5 20
A Y=220.05X+587.16 0.9992 5 20
(L&A 8.254 5~1000 FhE Y=79.901X-1754 0.9944 5 20
%] Y=72.374X-936.09 0.9960 5 20
it Y=194.48X+ 388.3 0.9961 5 20
SR Y=27322X-3512 0.9994 0.1 0.5
B Y=27558X-1384.4 0.9999 0.1 0.5
bR 9.109 0.1~200 FE Y=21176X-4578 0.9981 0.1 0.5
Gk Y=26175X-2870 0.9989 0.1 0.5
Gitg Y= 4228%X+3150 0.9913 0.1 0.5
R Y=323.22X-4043 .4 0.9989 5 20
Bl Y=802.19X-19907 0.9943 5 20
[EE X 10.259 5~1000 X3 Y=113.32X + 183.4 0,9994 5 20
%] Y=65.213X-167.66 0.9971 5 20
A Y=196.36X+1295.3 0.9919 5 20
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SEILRN, WEAERY | KRR B ZR TE 0.1~200 pg/L, i
FAE 0.1~500 pg/L, TEEMHE 1~500 pg/L, W&FGFRLE
2~1000 pg/L, BEPRAIE FAGLE 5~1000 pg/L WHAGEL;
MM R, HRMMCREIIART 0.990, LIKTF 3 F5H
W G (SNY RS H BRI K T 10 550 L (SIN) e BB,
B M) K BR (limit of detection, LOD) #l & & KR
(quantification of limit, LOQ)UNZE 2 fli =
35 HEMENBEE

ARSI Ve PR K IR 5 R B AR S I RISERE L AL

BOAE A RONTAR A R AL, BV I s, 5%
AR A RORS B . B HA . KRR L et R )
TR A INKE R 0.005, 0.010, 0.020 mg/kg, T LM
PR MRINAFEHN 0.010, 0.050, 0.100 mg/kg, Bk
PURTE B ERANACE N 0.040, 0.100, 0.200 mg/kg, %18
AP TIGE, FRAE R 3, 5 RRM] 8 Pl 2 fE I
3 ANEIAKE A, SEEIMAR ECRTE 73.6%~118.5%2 18],
X AR UE I 22 (relative standard deviation, RSD) 7E
3.4%~17.4%Z [d]

F3 8RR RAIKRERP RN T R E MBI ERE

Table3 Average spiked recoveries and relative standard deviations (RSDs) of 8 kinds of pesticidesin fruits

SR 3 X2 k] R4
sy B " " " » .
(mg/kg) ~ FMeE RSD lR RsD EMgER  RSD [l RSD [l RSD
/% % 1% 1% /% 1% /% 1% /% 1%
0.010 90.3 14.3 100.8 11.6 100.3 15.8 105.5 11.8 87.0 17.4
TR 0.050 89.0 14.7 82.7 15.1 95.1 9.8 102.1 6.3 98.0 11.3
0.100 100.5 13.9 102.9 12.1 98.5 15.0 104.4 10.6 94.1 153
0.005 783 8.3 75.1 72 73.6 7.8 1185 10.0 83.9 155
B A 0.010 89.9 15.0 103.4 12.1 93.0 14.2 97.5 13.2 86.1 15.0
0.020 101.3 8.1 95.6 13.0 96.2 11.1 105.4 11.0 99.3 11.6
0.005 80.8 7.1 79.8 10.5 80.0 11.6 83.2 12.4 79.1 16.6
R e 0.010 93.6 11.4 98.7 13.6 94.2 15.2 101.8 12.7 94.2 13.2
0.020 90.8 115 108.0 6.3 105.2 9.5 93.0 12.3 106.5 10.4
0.010 84.4 14.8 105.3 10.9 105.6 10.6 98.4 17.4 93.8 15.6
WHREERE  0.050 91.4 12.8 103.7 3.4 100.6 8.9 96.9 7.8 100.3 10.3
0.100 103.4 9.2 94.6 12.1 104.4 12.2 100.9 12.0 103.3 10.7
0.005 76.6 10.2 80.4 12.4 822 9.5 79.7 9.2 80.2 17.2
BAE 0.010 100.1 8.5 100.2 14.5 88.8 10.8 102.3 13.3 100.8 11.9
0.020 93.1 5.7 101.2 9.7 99.0 122 98.6 12.6 100.4 9.2
0.040 90.8 14.4 93.6 15.0 96.3 12.9 96.6 133 87.0 14.2
BB R 0.100 102.0 13.7 103.6 11.7 101.6 11.4 102.6 13.0 104.6 11.8
0.200 100.5 119 87.4 12.7 103.1 9.9 105.9 7.8 102.7 12.0
0.005 80.5 14.1 78.3 6.0 77.2 10.5 80.4 10.1 78.9 9.1
RTINS 0.010 92.6 11.8 86.9 10.6 100.6 7.6 104.3 13.3 99.6 11.9
0.020 98.9 9.1 94.9 8.9 104.0 12.0 104.5 10.6 99.23 7.7
0.040 88.0 16.5 101.7 5.3 101.3 10.0 101.6 9.3 86.0 16.6
B 0.100 88.2 11.7 97.3 17.0 104.5 11.7 99.2 13.0 101.2 9.9
0.200 923 14.7 100.6 143 106.9 10.7 99.0 8.4 106.0 8.9
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