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Research Progress on Detection Methods of Avermectin Residues in Animal Origin Samples
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Abstract: Currently, parasitic disease is one of the more serious zoonoses,and avermectins are the
main drugs to control them in animal husbandry. Avermectins are macrolide antibiotics and all
have powerful insect-resistant efficacy. However, they also have neurotoxicity and developmental
toxins,and are highly fat-soluble. They are widely distributed in animals and have a long metabol-
ic cycle. They are highly prone to cause drug residues in animal-derived foods and endanger human
health through the food chain. It is important to detect the residue of avermectins in animal origi-
nal samples. At present, the methods for analyzing avermectin residues in animal source samples
include liquid chromatography-ultraviolet detection, liquid chromatography-fluorescence detec-
tion, enzyme-linked immunosorbent assay,liquid chromatography-tandem mass spectrometry, and
so on. Here, the authors reviewed various methods for the detection of avermectins in animal orig-
inal samples published in recent years, aiming at exploring the advantages and disadvantages of
these methods and providing a reasonable basis for the more accurate and effective detection of the
residues of avermectins in animal source food.
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SHL (WTOH™ [ EEH (USHY (K (EUH A& 4R
Tl 28 T BT 4E TR 3R 2 24 W) e 45 S W 20 2 b 1 A v vk B
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15 pg/kg, L EH 20 pg/kg. B G FH & ik 02 R
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B 245 T 2R 2 2 D7 R KA 3 B U 7 A i ()
IF % i L 3h ) B — s s EVE T TE 259 3 ) 2
FRAE b AT B 43 A 25 BRI AL G248 1 T B o A
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BT 04 3l ) 41 20 6 B2 A A0 2R A0 UL TR L FF I L Rz Bk /B
iy R T S R AR B R T 20 R BORE S R i 2y
P20l A A B PR AR RO ARk
Ab ¥ 75 2 22 SR B BT R AR A B 2 kA
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B 5 HA iR 45 A e 41 8URE ), Hoyos %% R
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TRAF 25— B2 F A ME R, 107 P AN R 5 B o 70 1K
IE6] B3 32 A TR A o 7 P i o R AR R I A L (H—
FLLAK K B RN 3 W AF 22 0 I 0E P SR % 7 3k
P2 ORI AL B 4 B 2R 25 W) AE AT 5T . eAh SRR
AR T T — 2 LAl B A e B 4k 7 k. Zhang
U R R (1 Fe, O, BEER fER 1 A 5140 %
SRR BEE AL 0 T £ 1 i b Y B A TR R 2 2 ok B
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7 DN AR S b R O A B K L AT T R T £
T AR P B 40 K51 S SR ), DR 3 46 G R
AR R SR AL 7 1 o LB 248 T 25 A Sl B L R s Tk e A
Fr UG RAAAR L 2 T W BT M R TR A o A8 X
B+ SR FH 2% 10 B30 22 3R Ak 7 A BT RE 1 43 T BRI
Z RN, RIS T 7 O S AR 2T A
X O T RE R AR B R SRR T X A
S VIR S BT S O 6 R R 43 F DO R A I R
HEAT T VPM o 3 5 TR W B 56 | Bl T 2 W 5
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Mo BRJG R ARAS 1 B 1 3 7 B Ak 22 3R A SF A6
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2.2 MWEHEA

iy o] 24 A 28 285 24 0 5 BR o T i R R
A R R OB 835 — FR K BT 75 (UPLC-MS/MS) |
VR 8 1% — BB I T 1% 5 (LC-MS/MS) | Wi AH £8, 1 —
Bk K M 3 (LC-FLD) | ¥ #H 0 3% — 45 41 K I 3%
(LC-UV) K Jify ¢ B 22 W Bk 2 (ELISA) 4§, UPLC-
MS/MS I LC-MS/MS R A {8 1% 5 55 , 7 i ) 2
Sy BT A BT AR . LC-FLD 46 5 5L F B 4
R oA BRI B8 & A Rk e Ak BN AR LA 98
WA A 0 0 R 5 LC-U'V R I ik ) ) L 2 19 g
B, BLAT R AP IR U s ELISA v 0 A B 5 4% =
PEVUIR S5 & 19 55 20 X BB ARk F T R B3 L 1 43 A7
HAR.
2.2.1 TELRAGINH R TE 2 3 BTS2 W 5T B ATL
SEM—ARIET W . SRR ST TN AR
I I A it v ] 4 TR 2R R AP A4 T 3R A R 1 R 4R T
AHAE B — YA 0% — e I T 3 A 7 3 B AR 2
BT W BEAE 10 pg/L N SR RLE R, &
JRAE ST T AR I IE 5 B 4k B 2K 25 2 W) ik BR
P18 1L 7K R 7 £ [ R A B2 5 v O A (i —
IO 3 000 2 3 I TV AE 1~100 pg/kg Sl N 4%
PER R R (r=>0.995) . bR i 105 1k 2 A B
TE K £ 2P e BRI R 5.0 pg/kg.
2.2.2 UPLC-MS/MS By 24 TR 2R 25 25 1 Y
UPLC-MS/MS 45 # #i2 38 45 £ , 3% 26 J7 ik — i #B R
FHHL IS 55 1R B - (EST ) H 4 2 s i g Wi . )4
FEEDIM A T A BT B R A A R R R LK
B H 1.0 pg/kgs You & 5 40 K & o BT 4 B
KBRS 0. 075 pig/kgs Zhang 55 43 B AT £ M0
HP (14 BT 2 TR 2K AR B L AR BR A 0. 02~0. 85 pg/kgs
Hoyos ZE " K 4 4 41 h 22,23- A B 4E 8 K B,

FR B KEIIBR A 0. 05~0. 12 pg/kg; Ozdemir 4557
I A BT R R L 2R & O R R A
R MBI R . By 0.32~0. 48 pg/kg;
5K SCUR A5 2 R AL ZUH Y 10 BB 4 e R 2 2
Yisk i 2 B (RSN=>10) #3K55. 0 pg/ke; = 1E MY
AEELOO I g 1 e e B 2 B3R L 22 T BB RN 4 R R
LRI FR Sy 0. 43~0. 32 pg/kg. IR I7 ¥ AR Hh
LR RS I v B T H A 5~250 A 0. 5~20 pg/kg
MR BN =0.99, FEHH L S Ik B2 K [
R K 60% ~99%, Lk 80. 2% ~97. 0% I £, 78
BMI<<S. 9Y . A E .
2.2.3 LC-MS/MS  LC-MS/MS 4 ¥ )y ¥ (1 45
PR B LA ERAE 5~200 pg/L P, K I B — M s 55
F UPLC-MS/MS, E &R }5.0 pg/kgli i £ .2~
100 pg/kg W B i Bl N 1 [0 i R AE 73, 296 ~
100. 7 % Z 18] o AH X A5 A 25 75 0. 786 ~17. 00 Z
0] o B FLAEDR I T A B A0 2 L LA LR AR
BT 24 ) 25 P A T 3R T R T A R 3 R R R 1
BA L B2 TR 3 R 4E TR B AE 2. 5~ 200 ng/mL 3l
FEL PN RS20 R ) A4 1 3% R FH R 4R 7 0. 25~20 ng/mlL
T P L 2 [ 0 2R B >0, 99 7 B AS BR 43 1 Ky
0.1~2.5 ng/mL (pg/kg), & &t B4 5K 0. 2~
5 ng/mL(ug/kg) . B /NBAAEDY X 5% A o B 4 B
ESN LI A SN N Y
B2 5 P BT B 2 25 259 S oAb 25 Wy AT T 40 HT
K TR A I A T U e T 3R A R
Rubensam 2% 5k F LC-MS/MS #i LC-FLD £ #
T 4 A b B B 4 T R K R 58 & . Inoue 50
I T A 0 LD S IE R U7 B 4 T 2R 2
2.2.4 LC-FLD  LC-FLD jkRRl4e K25
O3 M S FH I RORE € Dy vk, LA B T A A v K
RE i AR T AT AT AR A B . XS Ty i — AR A
TCIK MW N-FR 5 ks Fn = 96 2, 8 I5F 19 1
o T Ak R R 2 R A Rk R A 8 ) C18 g
FEF )5 .365 nm UL A A 475 nm K G PR A
I AR — MRy 0.5 ~2 pg/kg(S/N=3), 5Kl
BN L B N R = SN - N &
G BOAESIREI T AR L A 4 ol il AR 4 21 v e 4
WE. FHREE. ZHEZMREAHEEE, 2~
100 pg/kg ¥ 0k BE 09 SF 29 Il ic R S 70, 204 ~
119.5% As S Z 8k 1. 5% ~18. 9%, Horp A5 /4~ 3]
HIE R PE L Ak H] 2~5 000 pg/L. Tiff
E e AN TR S N P
LR R 55 % ~75% , E L AR g T
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o1 P P B 46 T 2 (AVIVD TR ZE B 2 I8 1] i R 1y
FE T0%~110 % Z [0] . A8 5 R (¥ <102, Danaher
ZEDSR Roudaut™ KGN T 2R 2 U A Hh B 4 R
EM BV R, /0 H WO Ry 77 5% ~
90. 8% AR F BB R 2.T% ~ 1. T%; J5 B 1E 4~
20 mg/ kg N e JBE [RTISCR R ik 90 %6 ~96 %%,
BASZ5H g LC-FLD 4387 J7 ¥ $& U € 5
ZH M 7 25 L. Csuma 2602 5% B WAH @
W —FE 5 2 AT A AL 4 BT Sh W 1 8UR G R R T R
B..; Pollock ZEMY | Saumell 2512 | Brique-Pellet
LU Hamel 28577 43 B £ 58 L5 1l 2 L 40 2 (5
AR IV H A 35 R B 2R AT TN, Ok DR
M 65. 2% ~96.2% . Mestorino Z 4 T A
R FE I L B2 1k / B W B T RN LA S Tezzi 45009 43y
TR IR WG 4 W RN £ 475 Karthikeyan 555 43
A R R AN U R 3 S B S ) ¥ N
£ LA A L S8 0 00 8 H A BT 44 B 2 s Dusi 20 X
A A v BT TR R S HEAT T R L e R AT IRl
RAETOY LA b o A4 g S8 M T4 S IR
) ZHi T R AR il 2 e 0. 1~100 ng/mlL,
XSRS 25 I 1 T A R e AR R R BUTE 150
AW
2.2.5 LC-UV ¥ LC-UV 1) R BUE AN K
LC-FLD 1 LC-MS/MS J5 7k . #1558 8 43 M7 I 224X
D, 24 T 25 R B 24 TR 3R A 2 A L 2ok
T 245 nm WERAMG T K . AR A N R 2R
TR & T4 2 I A v i B R TR R A KR R
WO i e v ¥ Sk WS R 4T LC-UV AR, 2 3% 4
N5 pm RLAR A zirchrom C18 %, Jii 3l AH o B B —
K92+ 8), HBA: KAV H S TR A b B 4 B 3R Ak
B LC-UV KLk B 5 28 2 HE 7 Ik 4l Bl 4 i
I B A AR A N ek, 2 G AR
AL T — R B AE TR R AT LC-UV I Jr k.
2.2.6 ELISA ¥ B 7 LA B A A BT O b
F PR 5 P i R S AT 3 M 5 A iR 37
ELISA {74 1/ R 2K 25 W) 5k B8 o A b 45 31 1
BTz BN AR DA I B R H R B H T A
S3 ARG ELISA IR0 & #5 A 1T AR Ry [a] 4% ELISA
. W A Shi x4 4] S b B 4 T R
Y T 2% RN 5 R v DA B A 28R B AT R L A 5~
100 pg/kg MM fin i & i BBl N [0 i 36 Oy 53. 894 ~
108. 6% E SRR N 3. 4% ~17. 9%, Xie 2500
STV BT A T 2R RBP4 T 2 R R BR 0 M vk X 1 R
20 00 2 4k BE 43 50 Ry 0. 491 A1 0. 770 ng/mlL,

WISy 94 % ~112% . FAHEGE 400 % D A&
SELOTRGIN T3 AN ) ol 2 st g VR i v 1 T 4 T
2, MR AE 62, 3% ~85. 6% 2 [a], X% &0
Wang %510 %2 T 4= 45 H i BT 4k B2 SF 2 [l iR
Hh95.90% B R REINAE 15, 426 AN,

2.2.7  HAbH AR Iy ik Bk T LB H RS
J7 A s Xie S50 ) A8 R A8 R S v 45 4 B 4k R R
FI 4 R 00 20 o B BT AR 1H2 #E 7 T B 4 18
B 2 TR A I 1 0 e 9 B 2 AT AR AR L 1R
AT AT 2 f A R BT 4 B RN 4 TR 2
PRHIR 7T LY 5 2t 3 AT ARSI B 43331 8 10 1 25 ng/mlL,
Il FLAE 23 590 R 25 F1 50 ng/mL; fdi i 41 454 A3 )
SE 15 B AT R I BR 43030 R 1.3 1 2.9 ng/mL, Xt
FHLAE 5% A AT A IR Ry 11096 ~125%

3 /N £

5 L W IR A BT A R 2K 25 W B0 Bk B O A
H L LC-MS/MS 3 75 ¥ 4 i A 7 22475 A= AL i 72 L o
B BE G RO g B AR 5 5 I A MR B A
LC-FLD ¥ H A7 $2 BUge e i 2 A7 AR 45 R A0E R
JIE RV 8 SR A 1 B G D) I ) R ) R L (LSO
I35 e A5 2R A 30T AR B A A P 9 LC-UV
5 DN 52 o R T IO R I SR ARG
ELISA 460 2 JE 2 3 F T R i) 0 6 o {H m]
REFATE M B IR 42, 5 0T BH PR A il ik — AP AfE . B
R 2 Bl Wy USRE i v BT 4 T 2R 2 2 W AR B O 1k A A
) B 3 PO AN [ R SR PR A Bl 4 TR 3R 2 25 W 114
5 B2 o M v AR A BT 64 S - TR B R AL B R
ARSI 7532k B AIF 58 0 L & a0 g 22 i3 DR B 22 07 il )
AT ARSI 7 3
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