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Simultaneous determination of imidacloprid, acetamiprid and buprofezin
residues in citrus by ultra performance liquid chromatography-tandem
mass spectrometry
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of Hangzhou Customs Technical Center, QuZhou 324002, China )

ABSTRACT: Objective To establish a method for simultaneous determination of the residues of
imidacloprid, acetamiprid and buprofezin in citrus by ultra performance liquid chromatography-tandem mass
spectrometric. Methods The samples were extracted with acidified acetonitrile solution and layered with salting out
agent. Then the samples were purified with MgSO,, octadecyl bonded silica gel adsorbent (C;g) and n-propyl
ethylenediamine adsorbent (PSA) based on QUEChERS method and finally detected by ultra performance liquid
chromatography-tandem mass spectrometric, using positive electrospray ionization(ESI") mode and MRM.
Results The linear relationship among imidacloprid, acetamiprid and buprofezin was good in the concentration range
of 2-50 pg/kg, with correlation coefficient over 0.998. The limits of quantification for imidacloprid, acetamiprid
and buprofezin were 2.00, 0.12 and 4.00 pg/kg, respectively. The recovery was 69.5%—118.3% and the relative standard

deviation(RSD) was 1.8%—10.7%(n=8). Conclusion The method is rapid, sensitive and accurate, and can be applied
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for the qualitative and quantitative analysis of imidacloprid, acetamiprid and buprofezin in citrus.

KEY WORDS: QuEChERS; ultra performance liquid chromatography-tandem mass spectrometry; citrus;

imidacloprid; acetamiprid; buprofezin
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Bl G M AT PPt b bR | R R S 2 R R A T T
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Foe R B R ) U7 0 A A7 v b e o ) e K B B B A A
1 mg/kg, W HL PR AN R i (14 e K% B BRI M 0.5 mg/kg.
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Rl gy, H3% 07 WA AE AL FAR A2 2%, (i P PP O S ik
BRI A HLIE A GBS . AR ST TRk 2 $2 1L
-QUECERS 141k~ o a8 Y A €00 35 - FEL I 55 0 56 DU AT
T A [ A IR | AR R A B L PR A e
5 I 5% BA B VRIS, AL BT VR B, AT LU T SRRt
ity PP EUORR | JEA RTIVE R T 4 S T R S AT o

2 MHEREE

2.1 SR
211 FERME

Ultimate 3000 i /5 08 HH €235 -TSQ Vantage = 2 PU#K
T B BE T % B FH{Y (36 B Thermo Scientific 23 #]); MS 3
digital e RS e (fiE IKA 2AH); TGC-10M & 3 &5 .01
(i PR AL B2 F); MULTIFUGE XIR (553 250
ML(GEE Thermo 2\ ).
2,12 XA 5

e ALK (98.1%) . BEWERR(99.0%) . MEHLMk(100 pg /mL,
AR ZHE)(FEE DR Aw]); 205 B 2R (g%, 3
[ Fisher 2 w); @AL4N . JOKBRERES . ZIRMHN . iR |
PR A P A, EZ5EEIR); N -2 e
(PSA). /e BE5a A I BRI (C o) (P CNW A F]),

PRI TAHTT ), G REH . A FI .

22 ELWHE

22.1 AREBERGEH
S SRR BB b | i o R R IR AR VE S 10 mgCRE

£ 0.1 mg), AZIEHEMRIFERZE 100 mL, 1RAIECH A,
100 mg/L MEAARAEARTR; 3 BIETRS I | mL & HAnfif 4
WET 100 mL fREAERHES, ACHESZZE, Bk
1.0 mg/L MIRGFRUER IR, ARYETR EHBBGE =R A A
R, FHZIE - K& 0.15% W BR)(1: L,V R B, 2. 5.
10. 20, 50 pg/L AIARHE TARVE W . & PR HEE Y % 3R
T 4 °Coksrirh .
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FER (AR, B &I —E IR, 228
WAL, LEB 254 oG IR AT
223 £ I

FREGREE 10 gCHE 4 E 0.01 @) T 50 mL B35 8.0 v,
JIA 20 mL 5% R B, TiERIRA 2 min, A1 g4
ALEN, IRHERS 1 min, #&J5 L4 6000 r/min &.0> 5 min,
224 % 4

BIEWE® 6 mL T 15 mL B0, LA 150 mg
Cis. 150 mg PSA . 900 mg MgSO, FHtiRIE ARG 5
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AR RRIRAIR 4 0.22 pm A HUAHIE B IE R A 404
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f4,9% 4% Hypersil GOLD C;g #1: (50 mmx2.1 mm,
1.9 pum); H:i: 35 °C; HEFERE: 2 pl; id: 0.2 mL/min, ¥
St AH 0.15%F BRKIR, BANZHE. BREEVEIIRET:
0~2.0 min, 90%A; 2.0~11.0 min, 90%A~5%A; 11.1~
14.0 min, 5% A ; 14.1~18.0 min, 90%A
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(multi-reaction monitoring, MRM); HLBIZZH E: 3500 V;
B55: 207 kPa; 4B R (Auxiliary gas flow): 10 arbitrary
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Table 1 Mass spectrometry parameters of imidacloprid, acetamiprid and thiazinone

VARt G b (miz) S-Lens HiJE/V Tl E /e V EEETII RN 5 54 15} ] /min
HAEELUN 256.1/209.2%; 256.1/175.2 65 16:18 IEREE 5.70
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Fig.1 Chromatograms of the standards of imidacloprid, acetamiprid and buprofezin (10 pg/kg) by MRM mode
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P g e T ALY S PNAR bR, LAKH I AR RE (R X A REARAR, 1
FrufEigk, 455RRH, X 3 A BARYITE 2~50 ng/mL TG
Hepr Higm L RN CR, MXRK P KT
0.998, LASZ BrAG il Bt i 15 14 LU (SIN>10)6f 2 Mk HROpk . R L
JoR T gE W i 7 3 5 B PR (limit of quantitation, LOQ)434! A
2.00. 0.12 1 4.00 pg/kg, 2 SEBRATAEHE G Houtk Haobk 0
PR AT R TR A R SR, WL 2.
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Table 2 Linear equations, correlation coefficients and LOQs of
target compounds

ST Sy HXRZEB(?  LOQ/(ng/kg)
Mk Y=6982.6X+2258.9 0.9996 2.00
BEHPk Y=15198.2X+4359.5 0.9994 0.12
WEWRM]  Y=39944.5X+6650.6 0.9999 4.00
3.6 FHEMEWERMIEEE
I3 BITE 5 F1 40 pg/kg /K #EAT 25 FUINR [ 305,

BANKFEE 8 &K, W TR R, 258 03%
3.5 pg/kg TN -t 24 14 TR S 69.5%—118.3%, RSD
H3.0%~10.7%; 40 pg/kg UK A 2 Y RIS
76.0%~111.7%, RSD 4 1.8%~6.6%. 2 i GB/T 27404-2008
(B 3 R RGBS ) A AR SEBR, AL
TR B H IS RE S A2 5% B AN B R

R33N, OF R BRFIERRER A 1 BT R FAE R R R E
(n=8)
Table 3 Spiked recoveries and RSDs of imidacloprid,
acetamiprid and buprofezin in citrus (n=8)

A ST helke Honelke
SR /%  RSD/% IR/ % RSD/%
Mgk 1131 8.1 111.7 6.1
BEAT BEH Pk 69.5 4.8 78.9 6.0
I 2% i 99.1 5.5 104.7 6.6
mdmk  118.3 10.7 105.6 4.8
WAL Wk 857 4.6 76.0 4.1
WEE R i 99.2 3.0 101.7 1.8
Mgk 103.8 6.4 109.3 4.8
HiM BEdk 883 4.7 100.2 5.1
WA 2% i 95.9 3.6 103.8 3.7

3.7 SERRHESRNE
PLATSEER 23 By A A, 14 DY FN 3 Oy S RlRE i
WS, FEARAT 3 Oe i Ae: i Ok, 5450 3~9 ng/ke; 3 103

FEAS Lz Bk, At 1~19 pg/kg; 10 GyRE SRS HY ek
i, P&k 1~57 pg/kg.
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