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Study on abamectin residue analysis and digestion dynamics in apples

SUN Rui', SHI Na', LIU Hui-Jun®", CHEN Yan®

[1. Beijing Food Safety Monitoring and Risk Assessment Center (Beijing Food Inspection Institute), Beijing 100094, China;
2. School of Food Science and Engineering, Beijing Agricultural University, Beijing 102206, China; 3. Key Laboratory of
Food Safety Risk Assessment, National Food Safety Risk Assessment Center, National Health Commission,

Beijing 100022, China)

ABSTRACT: Objective To investigate the residue and digestion dynamics of abamectin, one of the wettable
powder components of 12.5% abamectin pyridaben (0.25% abamectin+12.25% pyridaben) in apples and soil.
Methods The final residue and digestion dynamic experiments of abamectin were carried out in apples and soil
planted in Beijing, Anhui and Shaanxi. The samples were extracted with acetonitrile, salted out and concentrated, the
residual abamectin was determined by high performance liquid chromatography-fluorescence method. Results The
limit of detection and limit of quantitative of this method were 0.02 ng and 0.001 mg/kg, respectively. The recoveries
of addition in apples and soil were 88.7%—94.2% and 90.5%—-96.4% respectively, and the relative standard deviations
were 3.56%—-6.01% and 3.43%-7.25% respectively. The half-lives of abamectin in apple and soil were 2.6-4.4 d and
3.4-6.2 d, respectively.At the recommended high dose and 1.5 times of the recommended high dose, the residual
abamectin in apples at 7, 14, 21 and 28 days after application were less than the MRL value of 0.02 mg/kg.
Conclusion The safety interval of abamectin, one of its ingredients, on apples can be recommended as 7 days.
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B 4 & # (abamectin), XA RK T, B—Fi-+7XI0k
WNERZEAL G Y, h 55 8 0 o Bl 4 55 B 1 (Streptomyces
avermitilis) R BEF A, & T HRIHT A 26 4%t s st if
i DA R 2 B 1o BT B H 4 b 22 R G AT X B L AR
R R, B A R IR, 1 T B T
TR LA B T B 35/ N C | it S AR 1Y)
i FER, AARSORKER, B4 E AR5
O, 78 - rhRE R UE Y Ao, A REBE IR &
W AR IR, B ARE o RREM . KR AR
JUAE . FORBCRAF . A5y 5% B RV 22 4 AR R, 2 2 I
Al E BEEA BTG A AR A A A 25

BT EE TR 28 0 - R, Ao, ORI D ik R EAE
FEBAR - R R BRI A TS | WA -2 ek O A
(o2 ANEU | G S ARORE € G S k1,
AR DR BT E N AME Tz . B A2 ek i
G T U0 BRI T SRR A, A PRAIK,
22 5% BB A I AL W] W, (HAS R 3 f B 5%, A I A ¢
o WAR S-SR IMNE R RAR, %32 TH. sk
TSR SE G R o HTEE A HL, 2R B AR
LAY MTPGE . RS R R BT LASCE A s S, B
SR PO W I G B PR G T8 PR i Ty =X LS A
B o WO EIE-DOGIE R S R R, BT TR/
R, CEPTAEDE E (5% 9wl b T % .

it PR A 245 A AT N0 2 1) [T o o) A 28 B T N\ Hfit
B HE RN . B AT AT AR B, AT R
A 23R BRI T B I RS, A2t PR (0 e R
T YA USRI . IR | RAEMIFIS SR 2 A
BRI R, T s SR 2 I Sh AU M 2 4
[ (pre-harvest interval, PHI)XF{REEAR ™ i i e &0 AR
PSP A EE R Y, TR AR ok
SR MG 5 B A S R sh A C A HGE, (X
SR RER B A T A R S A A HRE . AFTER R
AR (-8 3% (high performance liquid chromatography -fluore
scence detection, HPLC-FLD), 7 B4k [ 2% 1161 58 AU G-
D7, FERFZ T ST BT A A 2 e SR A A v A R A
IR LI R, AR bR H )t P A

1 #MR5R%

1.1 XFE5RHA
KQ-500DE1100 = 50 AH A3 (LR BHE A BR A
rl); SHB  HIEIAA 2 FH B 25 5 OB M IR 545 BRA 7);
HY-5 [EERG AR LI &R ); N-1100V JEsE#E LY
(HZ< EYELA /A #l); BS210S HUrf 7 K- (il [ 58 2 13T
[Tk B E AR AL (LEE 96.8%, fE[E Dr. Ehrenstorfer 7y

A, M. Wl ECObi(tiE4l, Thermo Fisher 23H]); FAk
AL N, N- BRI ERG . N-F DR (opral, 2 iksiai)
AR, ERMOERBEFCOr e, Aba bR A\, 12.5%0
Yt whils R AR (L AR EIRAE B2 IR A D), A
R 9 528 . aEdba). BB S ki),
1.2 LI E

ARSI TSI NY/T 788—2018 (R 245% B0 vk
My BUSEFT, rilfedtant . G, B TR AR B S
KRBT . IR BE AN X R RERBX ., &
FIRSIGX | HRSI SR X . BAYNK A A 2 Bk,
BAIRES 3 W DRBARIPAT, DX R
BN E AR HED, DL ss X5 Y, HoG A X 5 A B X 5
BB
1.2.1 ##BhrEftaiks

AT W A S R AR A TR 5, AR a A
PR 2 BT R AR BT R, M2 A8, AR T
N TEERMAAR A NIRRT N A, B
BRI RAE, RELEEMTBAAIN Z R, RFERE 12 D
WL EHADTF 2 kgo

T IESNIWARELIGRAE 0~10 em 12, AR SRR
4R 0~15 cm, B/PIXIEE 5~10 REER, RAFEAD T 1keo

FE G AN G B BN & 0 TR i S e e 45 4
2, HEIRRE, T IKFIPIER (20 °C)B-1E
122 &AfE&pH4. HEEAR

ARSI AR L. PP 3 ML T, JEEUHT %X
BRI REERNS R, BETREER, HERMEM,
MEREGRIE, LFHEATHR, FTHRME 12°C, K
2 630 mm, 60%~70%5E 1 7.8 A4y, 78L& E 1500 mm,
ARSI R 2.4m/s  SC00 e B O, pH R 7,12, A
ML 0 3.22%.

TERAR i M T B B R R KU R B A, DO 2R
S, JEIRF R, WEZE, AR 13.6 °C. EET
BSWN 261 °C, XZEFEATHE, | A TFHERN
0.4~1.9 °C., 4EFHRET R 707.1 mm. EERFKERKA, &
ZefEK /D, AT AERE K0 4% SCH0HE T 3 5T 1
1, pH Jy 8.01, AU S HHN 2.80%;

B VU A% 1 s 3 X W T 2 KRR AR X, Y
SrE, TR R, WEES, WA, FHAIE 12,9 °C,
AEREIK L 635.1~663.9 mm, S+ HEM: AR 4, pH R
7.2, AL & A 2.0%.

123 HMahA LR

Jits 25 70 s A IR P R AL 1.5 A5 125 mg/kg (75 Bl
YK 2.5 me/kg). THEZ5/E 02h), 1. 3. 5. 7. 10, 14,
21, 30, 45, 60 d HGESRMEN, 3 IREE

TR 30 m* THEBE . WL b bt 2
125 mg/kg(SPT4ER % 2.5 mg/kg), FRTKE 60 AT, 2
SImisE PR b, FZY 1R, Fizia 4R 02 h). 1. 3.
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5. 7. 10, 14, 21, 30, 45, 60 d B-3EREdL, 3 IREE .
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B2 AN, A A HERE G R 83.3 mg/kg
LS fEE R 125 mg/kg, BEAFIE D 2 AT 3 IR 254k
B, AR 3 RELE, Bt 7d. RESRE—
URZGIRIG 7. 14, 21, 28 d 3EH K HEREN
1.2.5 #Hauhlé

PRI LBRE, A IR 5] 4
e, WO 2 8%, VIR 1 om DUF O, ZEREMRETH T
SHRE), T ARG RES, JTHL150 g REAL 20y, 43534
AFHIRE SRR, WIARAS o PR AL S IR ARG 5 2L
i, Wk PR EAs It MIE T AT, TR, Hak
43HL200~300 g AL 2 1, BB A T DR A, WiT
PR o 40005 IISESRFE G 5 3R 0 F-20 CCORFIIRAE
1.2.6 AFsara®

R FREL 20.0 g SERFEST 100 mL =AM,
40 mL ZJi, EdA0% 1 min 5B AL 30 min, FIE4CEE
£7% 5.0 g NaCl ) 100 mL HIEZIE R, BIZWRS, #E
22, BUEJZZE 20 mL T 100 mL BB, LI0KuRR
PIBOKE, EZEZETRWRT, i 1 mL &8, APEGH
0.5 mL % 10 mL Z&fEhE LA A HIE 2R, FRfiTdfb.

3 FREL20.0 g LT 100 mL =, fil40 mL
A, BRI 30 min. FHUELCTIEZE S 2.0 g NaCl 9 100 mL
HEEZIERE T, HEWRY, #ESZ, B 22520 mLF
100 mL [BEbeiirh, BezE 2 T/, il mL 28§, M
Bt 0.5 mL 2 10 mL ZfEbefb by B Bl vh, 7810
Ak

TEHREG RSN, E204 0.5 mL ZIEE#
FRAT AR AR SR RE I IR D, S5 23 A 0.3 mL 21,
0.1 mL N-FEBKME, 0.1 mL =R ZBRAEF, KW 30 min J5,
WE R 1 mL JEKHEERES), O 60 min J5, i
0.45 um JEME, fit HPLC-FLD &,
127 MEFk

BREZAE: Agilent Cg (AFE(250 mmx4.6 mm, 5 pm),
FEIRL: 40 °C, FshHH A ZME-/K(95:5,V:V), #i:1.0 mL/min,
SEREVEE, PEREAFR 20 pL, AR R P 365 nm, K4
WK 475 nm,
1.2.8 AR R4 B

HERG PRI 45 B EARAESL 0.0100 gCR5HIZE 0.0001 g)
F 100 mL AR mifirh, F B 0T 2%, i
100.0 mg/L fifi % % W, FI 3 W % & 4 (polytetrafluor
oethylene, PTEE)% 717 % 45}, -20 cChESEIAF o 5 H B
R, I, BRI 0.01. 0.1, 02, 0.5, 1.0,
2.0 pg/mL FRIEE T -
129 HGEHAAK

BT 24 A 2R 9 A S g sl ) 2 O B A (DR, R
AR (2) 5

%, & FERABTLERE R TR TS T R sh AT 1249
C=Coe™ (1)
T] /2:1[12/]{ (2)

TUHP T AREARFZEI, ke A R T4, Co BT T
IRIRRH L, C R o sk 221 ] 248 T 28 114 5 PR VAR L

2 HRED

21 BERHMRK

TROFR G 3 )y A TN AT 40 T 2R SR FH 8 B A T
FESMEIER . AR B LLAL T 2 Pl BIX FRk . Fhgk
SRR RN E BRI o A I R AR A IR €05 P X AR
PEZERAK, FLIBOTRR, HbR G YA {0 722
B B o MR BE AR S AR B AR SR SIS BRI A
W, JL T PRAL IR 28  E, Wk BR R UE = HL
PR B R 1 VRO €63 - B S A ARSI 3k o AR AR A 6 SOk
WA, X TR E ZE-K©O5:5,7:) . ZE-k
(90:10,V:V) . ZJ5-7K(85:15,V:-V)VE Sy 17 3 14 € 335 0 o
FGr B BE o FSHARU B N i -/K (95:5,V: v, B4 iR 211
RS PR R AT . A B A
22 ZMXRARGENKHIR, EREMBEE

DL 1.2.8 e i) Ao v 5 R AR 1)k B S e AR s, e 18
TN A bR, Zdl e TAEM <, B0y &R N
Y=102.48X-0.5728, r*=0.9991 . mi It A %0, 7E 0.01~2.0
pg/mL VRV N, VA VROR L IR TR AR M G R AT

PR 1.2.7 RS2k BRI, B B R A R B B
(B2 11.489 min, METUXTHRME RIF. AR 3 (5504 LLafE
BT 4 1A 2K A6 H BR (limit of detection, LOD)>} 0.02 ng, R
i NY/T 788—2018 {4 24 5% B3R B6 v ) ) 21X H 3% 1 e
J& (limit of quantitation, LOQ)IJXE X, i 1 BT 4k b 2 78S
T LOQ M 0.001 mg/kg, B4k 2 bRk R K
FE PSRN S A ISR S S A 1 BR

R 45 B 25 U8 Ik 54 0001, 0.01. 0.02 mg/kg I, 3F
SR A B v ) RS 24351 R 88.7%~94.2% K11 90.5%~96.4%,
AHIIFRUEIR 22 23 °H 3.56%~6.01%F1 3.43%~7.25%(FE 1),
VIRl 1 A i R R R KBk B B i (maximum residue limit,
MRL), L0y [l 7 55 4 % B2 52 36 rh R o i) A 0 ok B,
S [T A3 R o O 22 445 A A i R 1

#1 MERREFER. TEPTHEIEEMBENIRERZE(N=5)
Table 1 Average spiked recoveries and RSDs of abamectin from
apple and soil(n=5)

FEERIERT WSINVE B /(mg/kg) TR /% HHXTARER RSD/%

0.001 94.2 537
R 0.01 93.6 6.01
0.02 88.7 3.56
0.001 96.4 7.25
+5 0.01 91.2 4.11
0.02 90.5 3.43
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Fig.l Chromatograms of abamectin in standard solutions and spiked samples
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23 MERREERMLIBEPIHEBRIS

Xt 12.5% By 24 - sl 52 mY e A 7R g A g PR v )
T 1.5 65 125 mg/kg(EFI4ER & 2.5 mg/kg)iizh 1 5
TTIH MRS 230, B4 1 32 70 R F0 L S v i R Ak 3 g 2
TFEMAEERWAZZ 2. AT UL, B4 R 7E S5 + 1
T A & — Rl AR . e B BRPE 3
b 1) R S B v B2 T AR SR R AR Bl 3.2,
26, 44d, ZELIEPEEM N 6.2, 4.1, 3.4 d.
WERT L, BT 4E B 2 AR 24 ) 3~5 d, HAE H SRR b i
R 50%, HIAZMUAMTESR bR aeR T 1 13
H R R SR

By Ak 0 2% DN LA 2= S5 A B RE R M, FEOLBRR 5 4
fiff o TR 25 SRR, BT 24 TR 2 7 e R v A 2 R
2.76~4.20 d", FEMHE RN LAY TEII A 6.19 d
1 7.86 d*%, 4 2R AEULRH + 58 it it 25 7 X, AE R
AR, 7B E PRI N 7.9~187 d. WA
MTECALF? % 4% 24 16 -+ 48 b 5% B3 1k 119 25 9 R o ofe
BT 2 0 3 TR AR AR B A 2 (GR3); T AR [ KRR

Jey PVl A 245 A - 1 v Bk B T 1) A5 R A b ofe, BT A4 R R
JRARER B A 25 (3 4).
24 MERZREERMIEPIHRALERE

XoF 12.5% BT 24wk 2 RV A R 7 g AR o8 PR v )
it 83.3 mg/kg(FRTAEE 1.67 mgke)Fl 1.5 5 FH 5
125 mg/kg(¥ BT 4E R 2 2.5 mg/kg) il EA T 2~3 Wit 24 4b B,
TG LRI 7 do B2k P 3R 70 SR o i v AR B D
0.011 mg/kg, FEARIEZE ARG BT, 21 dJE
A% B8 R BT AG A PR . T2 35 7 4 e A 3 P e e 1
4 0.021 mg/kg, TEANFIRGELIWRE ARG RKECT, 28 d
Jei BB B R I TG R (FR 5) o B 4 7 28 7 3 b A R 28
% B8 i T AR AL FEA R TSR b sk B i, XTI RE 6
HEGBREE | IR . KR HEPMMEY SRR R
%o ME GB 2763—2019 { B L& E FhnifE SRz
BRI ERFR L) PYRLE, SR P A R 2R 4 IR K ak B R
BN 0.02 mg/kg, 12.5%B2fE- kil R AT WA 1 4 v 77
WA 1S A R A KRR P, B2 R AR B
I e AR B A R

*2 MHERREERNIEFNHEBRDNESH

Table 2 Dissipation Kinetic equations of abamectin in apples and soil

P& S Hh 5, TH 7 AR A R B (r) L EHH/d
bt C=0.0164¢217% 0.9616 3.2

IR G C,=0.0138¢ 0209 0.9943 2.6
i) C, =0.0081¢ 3% 0.9729 4.4
bt C,=0.0335¢ %1"¥ 0.8798 6.2

15 £ C,=0.0402¢ 181 0.9696 4.1
S C, =0.0389¢ 202 0.9762 3.4

®3 RAEDRPHREUFEISIRE

Table 3 Classification standard of pesticide residues in soil

F4 RAOETIRDREMFEXDITE

Table 4 Classification standard of pesticide residues in soil

Wit 2 0 B 2
<1/ 1 W Aksk B
1~4 A 2 fiksk B
4~12 fl 3 Tk
1~3 4 4 Tk

5~10 4F 5 e = 5% B

R fipF- pE 0 B 205
<3M™H 1 (193454
12 2 kB

> 14 3 it
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Table 5 Final residue levels of abamectin in apples and soil

SER R B /(mg/kg)

IR 2R B /(mg/kg)

Wiy 24 T4 3% it 24 12t /(mg/k g) M2k SRR/

Jea ES By Jbat L B

7 0.007 0.002 0.001 0.008 0.005 0.008

14 <0.001 <0.001 0.001 0.007 0.003 0.001
? 21 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
28 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

b7 7 0.009 0.005 0.002 0.021 0.009 0.017

14 0.005 <0.001 <0.001 0.010 0.004 0.006
’ 21 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
28 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

7 0.005 0.004 0.002 0.011 0.007 0.011

14 0.003 <0.001 0.001 0.009 0.002 0.004
’ 21 <0.001 <0.001 <0.001 0.003 <0.001 <0.001
28 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

20 7 0.011 0.003 0.004 0.016 0.010 0.014

14 0.006 0.001 0.002 0.010 0.006 0.006

: 21 < 0.001 <0.001 <0.001 0.006 0.002 0.001
28 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
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