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The Research of Avermectins Residues in Milk by LC - MS/MS

WANG Yi —lin, YE Ni, YIN Hui, SUN Lei*, WANG He - jia

( China Institute of Veterinary Drug Conirol, Betjing 100081 , China)

Abstract; A L.C — MS/MS method was established for the determination of avermectins residues in milk.
Avermectin, ivermectin, doramectin and eprinomectin were extracted with acetonitrile and the protein was
deposited by high speed centrifugation, then the sample solution was purified with C18 column. The mobile phase
were water (0. 1% formic acid) and acetonitrile (0. 1% formic acid), the flow rate was 0.4 mL/min. The
method was quantified by matrix matching standard curves. A good linearity of the calibration curves was obtained
with the range of 0.5 ~ 50 ng/ml for avermectin, ivermectin, doramectin and eprinomectin, the correlation
coefficient R* > 0. 996. The limit of quantification of 4 avermectins was 0. 5 pg/kg. The average recoveries of
avermectins residues from spiked milk were 66.4% ~120% , for avermectin at the concentrations of 0.5 ~5 pg/kg,

ivermectin at the concentrations of 0.5 ~20 pg/kg, doramectin at the concentrations of 0.5 ~30 pg/kg, and for
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eprinomectin at the concentrations of 0.5 ~40 pg/kg. The intra — and inter — batch variation coefficients were both

less than 20% . This method can be applied for the determination of avermectins residues in milk.

Key words: avermectins; residues; milk ; LC — MS/MS
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895.5 / 4491 from 0.5ng/g milk matrix (20160323yeni wiff (sample 61))
Area: 9774 004, Height: 1914.855, RT: 2.11 min
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897.5 /7532 from 0.5ng/g milk matrix (20160323yeni wiff (sample 61))
| Area: 5.745e4, Height: 13260.280, RT: 3.51 min
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897.5 / 329.2 from 0.5ng/g milk matrix (20160323yeni . wiff (sample 61))
(Area: 18334.308, Height: 4320.436, RT: 3.51 min
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927.5/353.2 from 0.5ng/g milk matrix (20160323yen wiff (sample 61))
(Area: 7654.671. Height: 1579.995. RT-2 75 min
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921.5/449.1 from 0.5ng/g milk matrix (20160323yeni . wiff (sample 61))
Area: 9919.797, Height: 1342.802, RT: 2.75 min
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936.5 / 490.1 from 0.5ng/g milk matrix (20160323yeni . wiff (sample 61))
(Area: 21999.794, Height: 4848 237, RT: 1.44 min
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936.5 / 252.1 from 0.5ng/g milk matrix (20160323yeni . wiff (sample 61))
Area: 13276.302, Height: 2795.896, RT: 1.44 min
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1 0.5 ng/g ERSGMRMAERRPIERR KA EREFRECIEE

3 WEENE FHAE AL, EALRIAZ T IEOR . AT R
3.1 REKHHEE CASCEIEZRRET L FREEE, PRE B AR S SR I — Ik, 76 B TR
WM BOS R, ZHBO0 SRR UIE N 2 ~3  Foin 1 AGARERIR K, nT U S8 BR IBOH: Hh ey o] 44 7 3R
FER R SORDE A E e s W SCE TS - = 2825, m] i diaod g 2 2900 SURBAR i b 25 B 2 1 o
A B BOT IE bt KRG FAE IR, AT SRR THL, I HAEA R mICR A RTHE T
HAEAFRER, A B S 3R 2L G A% RATREU S AR , Sy 52 bm B A A v R 47 At



"38- [ 24 2 e s 2016,50(8) :33 ~38/ F Ak, 2
%ﬁ&*{j‘mu%%Tﬁj‘lﬁj ,%%Tﬁfﬂﬂﬁf(%o tional Journal for Parasitology, 1996, 26(11) :1237 - 1242 .
3.2 ]% /pcg% TL_}: é"] :}iﬁ; = ﬁﬁ% %¥%1J6ﬁ7r5% , ﬁ [3] Ce]estin? TV, Kolar L, (;ohecfl, et al. Factors inﬂu]encingjissi—

N N T ion of avermectins in s ses| J|. Ecotoxic nd En-
E‘J}%’fﬂt%ﬁ?ﬁf@{k,ﬁﬁ@ﬁﬁﬂf%?Ff,éﬁéjjt[g@uitg{j, p.ato of avermectins eep faeces[ J]. Ecotoxicology a

X - . L : vironmental Safety, 2010, 73(1) . 18 —23.

KBURM C18 £E (500 me/6 mL) BEATHALMREL (4] jyean, i, BHamt BT M X250 B IEER ).

U o BT AR5 A AT RE S A R 7 ERH At 2% S5 O BE A, 2000, 31(6) ; 520 - 529.

g3, PRI IR 308 B 7 s M Lt 15 I 1 VR A AR (5] e NRIERIE AN H A L5 235 5. shftt frin 8 25 5

3 Zb iy fops > P A Ju Ju iR B R[S ]

IO, 5 A 2 B 2 W 2 mERRS.

ﬁ%%ﬁﬁﬁﬁ%{ﬁié}ﬂ@ﬂ:ﬁt,@ﬁjﬂiﬂ‘]%lﬁﬁﬂi [6] Oﬂl(tla Journal of the European Union. EU Pesticides database
. . . . N [EB/OL]. (2010 —11 = 10). http://ec. europa. eu/sanco_

%%;&i,}j YWE%%ﬁJ% Eé] *{j‘{)ﬂ\ﬂ ﬁY£ %E:S‘k © pesticides/ public/index. cfm.

3.3 i’%ﬁ;{‘ é"]ﬁ‘fg‘\ %Jﬂ$ﬁ&x‘j‘¢%iﬁ*;l'éé [7] Maximum residue limits (MRLs) and risk management recom-

ﬁﬁﬁfﬂ}ai*ﬂfjﬂﬁﬁﬁ}ﬂﬁﬁ—ﬁiH‘J%Dﬁ‘i{ﬁ@’ ﬂ:h mendations ( RMRs ) for residues of veterinary drugs in foods.

E%%ﬁzﬁﬁ*& Hj—%ﬁgj T%Em@ai;ﬁrﬁ@?&&ﬁ [EB/OL]. (2015 —02). http://www. fao. org/input/down-

P N % A load/standards/45/MRL2_2015e. pdf

A7 i, AT DAAR G 1 1 B 5 3 7 ot 1) 36 o &4 0+ _

e, PRI e I AT (81 WAKLT, RS WU AL R AR BT
P, = 7 A B R HERA M 1. EBEEE L. 2009, 30(5) s 98 — 100.

3.4 RBRMFMHEST EERKEAMENIS (o) mam, 2ote, Wk, % FUh 4 R E 525
FHORSCHR e © A0 A 1) BT 4 T 2% 2 25 W) 5k B8 A M 7 PR G B (1] o RAR R4, 2010, 15
1B 40035 25 0 B 2R P 2 (4): 95 -95.
%,é§ﬁ$§’§3ﬁ\'§§ﬁ<B‘Jﬁ(%&iﬁ%%f**ﬂlfﬁéﬁ% [10] Hernando M D,Sudrez — Barcena J] M,Bueno M J M, et al. Fast
. N - , L NN separation liquid chromatography — tandem mass spectrometry for
o, 17 52 0 Al A TR T2, 10 257 R o e ophy -t s spectomens |
- R . e confirmation and quantitative analysis of avemectin residues in
REA% T JE BT 4E 8 28 2R 25 1 5k BA Al . Gn e S e v food [J]. J chromatogr: A,2007,1155.62 — 73.
KB4 FRETAE R R I GYAE ESUTAREUT, [M+ [10] iy, 0033, S0 i, 25 0 Gl ok U 5 40 40 b T 4
Nal *USHRE LS W fRAE . PRIHZE 7 MRM R RBR ()], B2, 2005, 39(9) 112 -
REBTIARE R A2 LM + Na] "Wy lj-J S S B e
d" ‘#/——‘Q it N e ﬂAEI—,;:,—‘ f =/, L, P 5 . P = HH ) ZIE PR 2R e 20
fﬁ?ﬁl;ﬁ;”wﬁfﬁ H ff : ﬁmfﬂ”?ﬁgm ™ Eﬁrﬂi YPRER ) Q"ECHERS — MR SN AE [ 1], A AT 24
(SRR Y- (S e = i 7 1 R A < T g 2010, 29(9) : 933 —937.
ﬁ s /fijj%égiﬁig %n Yﬁﬁﬁgﬁﬁ/@jﬂéégg%*o [13] Koichi Inoue, Yukiko Yoshimi, Tomoaki Hino, et al. Simultane-
Z'Kj(ﬁjT—-iFﬁFlﬁJH{l‘*ﬁ‘mﬂﬁF%qj Bﬂg&%? \rﬁﬂ‘ ous determination of avermectins in bovine tissues by LC — MS/
Zﬁ%/ : \g?ﬁ%?ﬁﬁiﬁﬁ;}:u_i%%%ﬂg gﬁﬁ%ﬁ*ﬁﬁ ;\/16?)[2,]] Journal of Separation Science, 2009, 32(21) : 3596 -
o YR TR T B, I 7 '
& bQﬁ,%, ﬁiﬁiﬂ’]jﬁt’?ﬁiﬁ*ﬂﬁ RYE ﬁ(£i [14] GB 29696 —2013. A={jHh B2l i 32 S 2459 22 5% BE 1 DU & = 30
T FIORE %% BE YA R A2 524 5 B o0 A T )oK WM S ).
[15] GB/T 22968 —2008. -iFiky 4= 4 2 24
SE T 221 S T4 5 B D AT 63 — e I R
[1] Mrozik H, Eskola P, Linn B O, et al. Discovery of novel aver- gk [S].
mectins with unprecedented insecticidal activity[ J]. Cellular and [16] ZERE1 AV, £ 8. S5k ar(M]. L. Rkl

Molecular Life Sciences, 1989, 45(3): 315 - 316.
[2] Shoop W L, Egerton J R, Eary C H,et al. Eprinomectin: a novel

avermectin for use as a topical endectocide for cattle[ J]. Interna-

A H AL, 2002 40.

(4 B\ REE)





