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Determination of Avermectin and lvermectin Residues in Pork Liver by High Performance Liquid
Chromatography-Mass Spectrometry
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Abstract: Objective: To establish a method for the simultaneous determination of avermectin and ivermectin residues in pork
liver using high performance liquid chromatography-electrospray ionization tandem mass spectrometry (HPLC-ESI-MS/MS).
Methods: Avermectin and ivermectin residues were extracted with acetonitrile, cleaned up on a solid phase extraction (SPE)
column containing alkaline aluminum oxide, separated on a Cs column, detected by tandem mass spectrometry with electrospray
ionization and multiple reaction monitoring interface and quantitatively determined by high performance liquid chromatography
in an external standard manner. Results: The limits of detection (LOD) for avermectin and ivermectin were 2 ug/kg and limits of
quantitation were 5 ug/L. Both the linear ranges of avermectin and ivermectin were 5— 100 pg/L with correlation coefficients
of both 0.9999. The recovery rate range of this method was 77.0% —83.3% for avermectin and 76.9%—79.8% for ivermectin
with relative standard deviations (RSD) of 8.6% — 12.1% and 9.9% — 13.0% at spike levels of 2, 10 ug/kg and 20 ug/kg,
respectively. Conclusion: This method is simple, sensitive and accurate, which can meet the domestic and international require-
ments for the detection of both veterinary drugs.

Key words: pork liver; avermectin; ivermectin; high performance liquid chromatography-tandem mass spectrometry
425 R155.5 SCHRFR RIS : A E i 1002-6630(2011)04-0185-04

BI4ER 2% (avermectin, AV M)RIGHER = IR LA ORI A BRI PUA A gy, R A A R R
(ivermectin, 1VM)W2g Hy B 4l G525 5 2 (K — 21 3% HURR A 2 SN IR Sh AT R KR AR, TR A

Weks H . 2010-03-11

FEEUH: PYIE RN T N EEARIFR I H (04JY029-033)

EZ TN MTRA964 —), 5, FRESL LRI, Wit, PR ARSI E-mail: axlzwd2004@126.com
* S BISCUE(1972 —), &, RIEER, Wi, R moAE RS s A% . E-mail: yinwenya@126.com




186 2011, Vol. 32, No. 04 =1

XDl

L S FEEXERRMAHTZ. AVMs B AT
IR RIR B 2048k, ELAE Sl ik o i B I TR K, 3
W SIS B A 2R LA AR B R, YT R T R
NAR B A T A R A, B K AR SRS R gk .
B [ AR 5 T B 4 1 3 S v ik PR (MR Ls) 51,

o SCHRIIE ,  H B 4k T 5 AR I Y18 3 AT
RSB S (HPLC)  BEIG S e (ELISA) ik
HE(LC-MS) %, CH TEEERASAWHIF & &, M
Yo AR AR BR R T B A B Rk R R T o T A A
(AT s HE BT 4 B 25 2 25 % B3 1RO €3 - RIS 0
BT 7 AT 2 TR B ZF B4, 3 A 46 0 T 1R 90
O - RIS IN v BT R A, AR
JiiE S IR B P B B 2 T, BRI ) i
Aab B TSR AR R v o A S0 SR v O € - s 5
U AR AT B DG 5 % [ BN 00 s 4 B D 6T 4 17 2% R 4
2, RIS F A TR DRI B R BEAT A A,
JiVEERAE AT, stk kA, R R S S T R FR
ot A Bk PR ) B SR, DU g ] 4 T 2% R0 A 4 TR 2R 1)
RO W AIF ST ER AL — 2 1) 2 25 Mk e

P

11 MRS

WEERE T AL, BT .

FrvfE BT e B B (A = 96%) . HEiE R (4=
98%)  fH[E Augsburg AH]; ZNF. ECkE. L.
LR (¥ o taitkal) 26 Tedia A Jo/KBRREN (>
Frali, 650°CHIKE 4h, W T THeds b ) AL
(3Hral, 400°CHIKE 2N, T T8 R &) .

12 5w
ABI4000 =0 AR 3% - = 58 DU A 5T % 5B A A (e A

TS 1) £ ABI AF]; IKA-WERKE R i 40
AN EE IKA AT, B8500S-DTH i /= ki v as

LR RAT; LGL0-2.4A BNl JballEE
0P s Anpelclea 4 L5 SPE fE(6mL,
1000mg, AT 10mL ZfE31E) B iRl s
HRAW S KE\EERAL,

13 ik

131 R AIHEC

CIEEANIE B g B 50mL Z M i £ 1000mL iF
COhtd, AR, H)2EIIE k=& .

R o 1] 2% R 4 18 28 bR o s A5 T . ME R R S
HEERAES CREI 2 0.1mg), H 25 EC I e i f 9k 1 4 1.0
mg/mL FIFRUHERE R, B — 18 °CUKEE G IR AT .

S ARE BRI . HERIFRIN 209 25 FURE IR ZH 20,
BN 100mL 2, FE i iR AL BRI G SR ORI 2

KRR BK, fH 20mL SFEHANIE S Rekr g,
# M.

132 ik 5 g Ak

Pickering laboratories Cs £1:(150mm X 4.6mm, 5um);
FEiR: 25°C; WahMH: ZJ5:(0.1% 2 -5mmol/L 4%
H)=90:10(V/V); S5REVEME; Wid: 0.6mL/min; #EFE
f: 20ul.

W% & FUR(EST), IE& 7%, 2 RNV
(MRM) . maiB /AN MR, %
M (1S)+ 5500V, EEHLL(DP)12V, ZF AT
(GAS1)30psi, K7k JI(CUR)20psi, 4l <)k J1(GAS2)
40psi, B YIRS (TEM)400°C, 5 R4 (8] 300ms.
133 FEan R HT AL

PEH: FREX5.09 515G BT 6 T E 41 21 42 50mL
SO, 59 L/KBERM . 1g SR 20mL £ 0,
B A3 2min, #7 30min, 4000r/min 250> 10min. HY
W AR, TRy A 15, 10mL LM E AR
LM, G RIS, G E % 50mL, fFfh.

Hik: ICEEHGH 25mL LB A AL S N (E TS L)
ZJGH AmL SREWGE, WA R, A
AT 1.0mL/min. FF&TKRENIIK)GE, E£50°C
KB FHESREL T, 1.0 mL sk, o
AVIEALIENE(0.22um) J5, f LC-MS/MS il 7€

2 HGRESMH

21 &AL

AR SEG 3 F T2 AE FH ) ESTAE R & 105, [M+NH.]*
BT AR A I RE BT, AR S AH N LR AN LR
DL SR A0 8 T4k XF AVM R IVM JE A bR e IR
(I1mg/L)7EIE & R0 T B AT 244, kil
AVM F1IVM FI[M+NH.]* U, U5 3 7 3 74
ZH(1S. GAS1, GAS2. CUR. TEM %) #4701k,
A 2% RIS B e o PN TS T HEAT 4O A
i, I RIS TR A T 5SS AR R 2 AN
TERE R 7, SRS AL TR, %A
AT EERE BT . AVM FLIVM (RS 71 7B T
il i e B LR 1, RS POt L L.

#1 AVMAIVM FBET. FETRRERE
Table 1 Parent and daughter ions and collision energy of avermectin
and ivermectin

et/ BEESF(ml2) TETF(ml2) b fE = IV
305.3* 35
o T 2
[TIEZAT S 890.4 674 2
307.3* 35
o T 2
YT % 892.5 560.4 2

T *i%%fn



X Bkl

86iltl=

2011, Vol. 32, No. 04 187

578 |
890.4/567.4 | 8925/569.4
5000+ o
2 40004 F
el i
g» 30004 | 1.892.5/307.3
42 2000 1
1000]  890.4/305.3 §
. N
0= — T T T T T T T
1234567 89101112131415161718
Ff 18] /min

1 AVM A IVM R HCR 7 i B (R Ik F 10 pg/L)

Fig.1 lon chromatograms of avermectin and ivermectin standards
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Fig.2 Chromatogram of blank pork liver tissue
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Table 2 Linear equations and correlation coefficients for the
determination of avermectin and ivermectin
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Table 3 Spike recovery rates for avermectin and ivermectin
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Table 4 Precision of this method in avermectin determination "
1 g/kg

By o1 2 3 4 5 6 7 8 9 10 s r
1 141 144 174 144 156 166 181 201 143 146 020 060
2 754 820 725 789 705 892 760 860 674 723 070 210
3 1720 1680 1860 1610 1470 1920 17.80 1570 14.30 1620 159 4.77
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