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Determination of avermectin residues in agricultural products by ultra

high performance liquid chromatography tandem mass spectrometry

ZHANG Yanli, WANG Lijuan
(Hebi agricultural products inspection and testing center, Henan University,Hebi 458030)

Abstract: Based on ultra high performance liquid chromatography tandem mass spectrometry
(uhplc-ms/ms), a method for quantitative analysis of avermectin residues in agricultural products
was established, and the instrument conditions were optimized to solve the problems of high
detection limit, low sensitivity and poor linearity of standard curve. The results showed that
avermectin had a good linear relationship in the range of 0.005mg/1~0.20mg/1, and the correlation
coefficient was 0.9999. The detection limit of the method is 0.01mg/kg. Under the three spiked
mass concentrations of low, medium and high, the average recovery of agricultural products is
80%~105%, and the relative standard deviation (RSD) is rsd1.0~8.5%. The accuracy and precision
of the method are consistent with the determination of pesticide residues. The method has high
sensitivity, high accuracy and good reproducibility, and realizes the analysis of Avermectin in
agricultural products.

Keywords: ultra high performance liquid chromatography tandem mass spectrometry; Avermectin;

Optimization of instrument conditions; agriculture products.
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1.4 {XER %M%M
(1) gkt
g Altantis T3 A (150mmx2.1mm, 3.0um) ; F:iR: 40°C; Jishfl: A #HAK (&
0.005%H & (v/v)F1 2mmol/L HER%) , B AHNMHEE. HI# N 0.40mL/min. i FEBE s
J¥: 0~2.0min, 90%A; 5.0~12min, 5%A; 12.1~13min, 90%A; #ii%: 0.4mL/min; #EFE
: 1pL.
(2) B 1k
BrUE: ESL 30730 BB A7 2N (MRMD B HIBi%

HiE: 4500V; ZASUES7: S0psis AR ST: 30psis BN 60psis BT R :

tRim

300°C; A< % 77: 9psio
2 4R 58
2.1 BT AR B AL

ARTLHR FH GB23200.121 Cfr i 22 4 [ AR AR UR 1 B il 331 gk 24 B HAR Ui %
BEIIE BB ER-IERE) . NZIEIEARIUAR, B, GRS
PR, AJERAEAERLIEAT N2, W7 E L.
2.2 BB KA

(1) sk %

5y % B} Shimadzu C18(75mmx2.0m,1.6um) . Agilent EC-C18(100mmx3.0m, 2.7um) -
Altlantis T3(150mmx2.1mm,3pum) %5 3 Ff i AH €385 F: 560 i 24 B 22 3047 M B AE 5 20 B R 1 T
xt, BT i A AE g, KA Altlantis T3 1 Shimadzu C18 €Al F: i G F FR 4T, -0
FEA% . HH I (AR TR, (ECR A Altlantis T3 3% FE i 0 HIRL BA 2 5 T Shimadzu C18 itk
IR b d 238 5 Altlantis T3 ST 70 55 .
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W P o 741 2 v - SIS AR, BT AYE AR 5256w FE PR AT KA iR B A o ZE KR h N H
TR AN T R AT, 2 S0 b A T R v (38 ) (DR 25 AL 3R 1) B, 38 R IR
MR R TE I B TR AT RS, 365 5 1N IR I R R 5 R R B i S
EH G, RIUREE TR B o B OR, o] 44 B 3R R M St AE 3G 0, o Y IR B Uk S it



2mmol/L B, W AR FFIGFRAK. Kk, H&Z&IEE 0.005% F RN 2mmol/L HFREAE /KA .
A JE RAR 254, A3 BAR e E an k] 1.

& HIC of +MRM (102 pairs): Exp 1, 890.500,/305.200 Da ID: AWIS-1 from Sample 108 (23P-0.005) of Data20220420.wiff (Turbo Spray) | = [=]

W (IC of MR (102 pairs). Exp 1, 890.500/305.200 Da ID. AWJS-1 from Sample 108 (23P-0.005) of Dataz... Mazx. 8200.0 cps,
7.58
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B 3C of +MRM (102 pairs): Exp 1, 850.500/205.200 Da ID: AWJS-1 from Sample 108 (22P-0.005) of DataZ... Mazx. 8200.0 cps.
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B1 FHERFEN MRM BB TRIEFEBETHEFREIEE (10.0gL)
Fig.1 MRM chromatograms of abamectin(10.0g/L)
A: BETEE (Chromatogram of total ion); B: EEETEE (Chromatogram of quantitative ion);
C: EMETFEIE (Chromatogram of qualitative ion)
2.3 ik Ry

(1) A0S ik %

BT 24 T 3R 11 23 1 2002 CasHroOna, BB 0 T 872.4921. K BEBS F434#(MS Scan), 3K
UG, ST R E 4R R 2 UG &7 [M+NH]" . [M+Na]*. [M+H]"T¥
AAFAE, ARSI P 8 F BE R [MANH.] (m/z890.5)fE A REE 7. 2RJS, (LA BATE H
IESESH, AR TR B R

RN TR, 3T T 7R (Daughter Scan), 3815 R R, 193] 305.2. 567 A

145.1. #H47 MRM £ NS, BRIACE FIREE . BAEFISIRESSE, HHE



FURCRIER . W&, ARLIRPFEERERM. 2T/ 890.5/567 1F et &+,
1M 890.5/305.2 1F N 5E B & 1 %F o Pl 4k & 2 A8 M () i it S B % 1.
x£1 MEEFERNNREEYE

BEE/ REGIE PR fHERER ABREIE

tEY
(m/z) /min /(m/z) /eV A%
i 24 B 2% 890.5 7.56 305.2 32 65
567 19 65

(2) B F-URIR B i 4%

HER T BT B TR (ESINAS T4 R I RBUZH M, 450K ESIEZ & ¥R
S LB 2, B4 B 3 A (M NHAT WV BERS 7, I v s MR 2> ) E by 25
TAG, 43 300°C. 350°C. 400°CES TR AR 7 il5, I3k 2 arkn. BEAE &5 1 J5R B
Fhdr, WA SRS, 248 TURIRE A 300°CHT,  REUE B

*2 TEEFREENREE

BHT REM PMET  RTURRE

& M) S5 558 52 /%
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567 6000
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567 5000

2.4 pRUERTZR . SRIETEE Roka R

3 531 P R G 1615 B0 04 0.005mg/Ly 0.01mg/L. 0.05mg/L. 0.1mg/L. 0.2mg/L [KJfi]
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AR R R . & RS> i, #EAT IR INZKF 4 0.01mg/kg. 0.05mg/kg. 0.10mg/kg

bR BOREE, ERINEBCE R 80%~102.5%, RSD1.5~8.5%, W3 3, H.45 580 2Rk 255k

AL [ A 3 AR S A A A 22 P 20 BT 2K
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FeatAabr A/ RSD/ [ElYi/  RSD/  [m[UscR/ RSD/
(%) (%) (%) (%) (%) (%)

VG A P 85.6 5.1 89.5 6.0 91.4 1.5
AR 92.5 3.5 94.6 22 98.1 3.4
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R 82.3 5.8 87.8 4.6 90.1 22
HiE 95.4 3.6 95.8 2.0 91.8 7.9
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