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Determination of metalaxyl and pirimicarb residues in star anise by ultra
performance liquid chromatographys-tandem mass spectrometry

LU Na, LIU Lei, LI Na, ZHANG Yu-Jiao, ZHANG Yuan-Yuan, ZHANG Yu-Ting*

(Tianjin Institute of Agricultural Quality Sandard and Testing Technology, Tianjin 300381, China)

ABSTRACT: Objective To establish a method for the determination of metalaxyl and pirmicarb residues in star
anise by ultra high performance liquid chromatography-tandem mass spectrometry(UPLC-MS/MS). Methods The
mixture was extracted with acetonitrile/water mixed solvent, and the supernatant was extracted after salting out,
purified by QuEChERS method, determined by ultra high performance liquid chromatography-tandem mass
spectrometry, and quantified by external standard-standard curve method. Results There was a good linear
relationship between methanolin and aphid in the range of 0.001-0.05 mg/L, and the relative coefficient was greater
than 0.999. The recovery rate of metoxiflin was 83.4%—105% with the three addition at quality levels of 0.01, 1 and 5
mg/kg, and the relative deviation was 1.2%—6.5%. The recovery rate of aphid resistance was 81.3%—-105%, and the
relative deviation was 1.3%-2.7%. Conclusion The method is simple, rapid with good separation and purification
effect, high sensitive, the precise and accuracy meet the requirements of pesticide residues detection.
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PLIF A (pirimicarb) & —Fi 2 3k F IR R SR U, 222
BT R HLBE R HOR 7 A 2 AR o, Rk,
Sk IRAR AR, TEATRR, A2 5K
3 ISR, X iR ECAN R, B R (metalaxyl)
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SE H AT RE I B 1 25 PR 2 BT LS R e AR vl B
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B L 22 2 T, ) R SR R SO R I v ) % A
YER, BBIBRAGSALR B 1.

FIE GB 2763-2016 (& ih it ZbRUE Bk P2y
T KAk B BR 5 ) I PR A R A P S R 4 e e vk R
[ (maximum residue limit, MRL){E & 5 mg/kg, 47 a7E
Fh 2RI MRLH A 5 mg/kg . B HLE AR R AE ) 7 |
J\ffi MRL {H°4 0.05 mg/kg, PrlfaifEmi#® . /\ff MRL {H
i 0.05 mg/kg. HAMEHFERELEHEE MRL fHR
5 mg/kg, P EEILEE R MRL {0 3 mg/kg. 35 ERH
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GmbH 7 w6 ); Bt 8F Bl b5 Uk &b (2 B = 98.7%, 1E [E
Dr.Ehrenstorfer GmbH A #]); BHEE., ZNG(Rikal, 72k
ST, RGO HTAl, KT RERHER A R A F);, A
E (BT e, REETH KU LR BB A BRA A, Cis.
PSA(60 pum, L% RHEAT RAF]); GCB(120~400
H, £E Agela A Al
2.3 EWHE
23.1 WAEFH

FRER 2 g 50T 50 mL B0 H, LA S mL7K .20 mL
N, THEIRS 15 min, A 3 g & b8, 4000 r/min &0
5 min, M 2 mL F2EA 50 mg PSA+50 mg Cg+30 mg
GCB 19 10 mL B.0& Higk, i€ 1 min, 4000 r/min &5.0»
5 min, BT 0.22 pm JEME, 500,
232 BBELEH

() BB AR i 45 1F

R Acquity BEH Cg(2.1 mmx50 mm, 1.7 pm);
FEWR: 40 °C; #EEERD: 1 uL; FShH: A: 20, B: 0.1%F IR;
TR EE VEAR Y IR 1.
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Table 1 Gradient elution procedure

H 5] /min 4 /(mL/min) A% B/%

0 0.25 10 90

2 0.25 10 90

2.5 0.25 90 10

3 0.25 10 90
Q)IGA

B 7R ESI(+)(electron spray ionization); &4 Hi [
3.0 kV; B URIRIE: 150 °C; BLAHIAUREE: 450 °C; #EAL
SR G 150 L/ JBEA 7R ik 900 Lih; Z546<ii fik:
7 bar,

ey =2 22 I W 45 445 452 X (muwltiple  reaction
monitoring, MRM), WZz 2,

3 HEREHR

31 FiEERHsmE

TEHBESE ESIHT, XF B 4 R AP gt 4740 1
BT, RETE 2 AN . AR E M E T
TEAE L v SO 5 P S A S, 22 S I A 4
BCMRM)SEF T . AR RO R A2 2.28 min, #T
WS A BB IS ) 2 1.81 min, B 1~2,
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Table 2 Ion selection parameters

R H sy 2 FE A 5 X (mvz) FE X (mVZ) HeALHE/V Tl 1 R £/ V
. 280.1>192.1 17
fiEp ESI(+ 280.1>192.1 15
*) 280.1>220.1 13
a 239>72 18
Bt Bl ESI(+ 239>72 25
*) 239>182.1 15
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Fig.1
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Chromatogram of blank star anise matrix

RO JE (mg/L) R As bR, W THI R AR AR VR R P M1
A AILA 3 A% . 10 f5 IR 75 it R () A0 A e J8 3163 R
TRV KR, WE 3. B RS
0.001~0.05 mg/L i N ER RIF, HXRE KT
0.999.
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Fig.2 Chromatogram of mixed standard solution in star anise (1 mg/kg)
R3 FENEMHEMBEXREYK
Table 3 Linear equations and correlation coefficients
R Z R RMEVE Fl/(mg/L) LML LEES 8y K B /(mg/kg) € HFR/(mg/kg)
HHR 0.001~0.05 Y=25257682.7X+12694.9 0.9996 0.003 0.01
HUoF L 0.001~0.05 Y=94920746.2X+44398 0.9997 0.003 0.01
3.3 FAEMEMESHEEE 3.4 HIRLEFEMRL
SIANTEZS FUNAAEA RSN 0.01, 1. 5 mg/kg B HI A INAHPATEGER . IR, APLIRERTT. PSA 1L
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PTG S T PR AR TR TR Sk T
GRS R F G KA Cog S AR, 7T LA
FBRAG W ARG SE, 98D 40 SO 3 B s I 14 52 0
GCB HA 245, X1+ HARG R, 21
AR dh A 25 5% B 0 A, LI PERE b S R

BN AR 2G5 B M A S W I A F A AR Rl
LA PR R ENRCRTE 85% 5 AT, LW A [al R 7
80%, A Z=FIUEM TP, XU TR, TLIFRBIER 3
Tl O o 00 6 A P i A B e Ak A0 R 1 T i SR 0 R B
e WEs. K34,
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Table 4 Recoveries and RSD (n=5)
A2 2 N INHEEE /(mg/kg) BT /% S IR /% AEXT AR HE w25 RSD/%
0.01 88.7 84.4 83.4 87.5 85.6 85.9 6.5
AR 1 92.9 92.2 93.8 92.0 90.8 92.3 1.2
5 103 105 101 103 98.8 102 2.1
0.01 83.8 81.4 81.3 83.9 82.4 82.6 1.5
BUwF L 1 91.1 91.8 93.2 90.7 90.0 91.4 1.3
5 98.4 105 101 99.4 98.7 101 2.7
#z5 fEUSKRECBERY
Table 5 Comparison of purified and unpurified targets
A2 24 TR B JE /(mg/kg) 7 R Bl /% B BT R/ %
1 1 92.3 91.4
KAl 1 85.2 80.6
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Fig3  Unpurified target R, M AT R | RS R R . B
metalaxyl pirimicarb U HUALEL AR, PR, AR, YN Hb
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g i T — U RS M 55 88 T R N2
2 2 52308
1.00 2.00 3.00 1.00 2.00 3.00 [1] SRESC, 25, B, 5. PRI e 4% JURI BTt i 5% /it
I} E]/min I} E]/min D] KSR ERHR), 2010, (4): 47-50.
B4 =R RIS B AR Zhang GW, Li WB, Zhao N, et al. The residue of insecticide against aphid

Fig.4 Three kinds of adsorbent powder after purification of the
target
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