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Simultaneous determination of 8 kinds of veterinary drug residues in eggs
and their products by solid phase extraction-high performance liquid
chromatography-tandem mass spectrometry

GAO Min’, KONG Lan-Fen

(Yunnan Light and Textile Industry Vocational College, Kunming 650200, China)

ABSTRACT: Objective To establish a rapid and efficient method for simultaneous determination of 8 kinds of
veterinary drugs, including metronidazole, dimenazole, chloramphenicol, florfenicol, thiamphenicol, nicarbazine,
amantadine and cyromazine in eggs and their products by solid phase extraction-high performance liquid
chromatography-tandem mass spectrometry. Methods The sample was extracted with 80% acetonitrile (containing
0.1% formic acid) for pretreatment, and purified on a PRIME HLB column for detection. Acetonitrile-0.05% formic
acid was used as mobile phase and quantified by external standard method under the multi reaction monitoring mode
of mass spectrometry detector. Results The linear relationships of 8 kinds of veterinary drugs components were
good within the range of 1.0-200.0 ng/mL, with the correlation coefficients (r?) of 0.9982-0.9999, the limits of
detection were 0.3—-5.0 pg/kg, and the limits of quantitation were 1.0-10.0 pg/kg. In the spiked assay, low, medium
and high concentrations were added, the recoveries were in the range of 82.1%-96.2%, and the RSD were
2.13%-5.97% (n=5). Conclusion This method has the advantages of simple pretreatment, high sensitivity and fast
detection speed, and is suitable for the simultaneous monitoring and analysis of 8 kinds of veterinary drugs

components in eggs and their products.
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H BB RS AR B L Hhisk 8RB 24k BR 43 2ASAanill Jr i
A BEHDRGeE1: | E ROBAR (T AR (015 FR I BT 7 (high
performance liquid chromatography-tandem mass spectrometry,
HPLC-MS/MS)! 41 BigHR S 1 5 7o A A1 B e B
R, TR R S PR A R ORI AR
SETERCEF, (BFERLHTAL RIS 20 BRI, B, WA TR,
RIFEINEERT . AHESE I B A ZE B (solid phase extraction,
SPE)HTAL PR AR, T IRIG AR, At (a], IR
OBAR A3~ ER IR T AR S e P v R BB, Sy
SPE ki ARG5S HPLC-MS/MS 32 [l i A A 25 K Hhil i
8 e sk R AR U R R R R 2
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1 MR5ERZE

1.1 #E5RG

FRUEMI T FTEME(99.5%) . HLETEME(99.5%) . AE
#(99.9%). HINE K (99.5%). FHAEH(99.5%). B KE
1B2(98.0%) . 4 WIKE M (99.8%) . K 1 )1z (99.8%)(# [E Dr.
Ehrenstorfer GmbH 2~ F]); ., 205 . HER(G@%4E, EE
Merck 23 A)).

RGO XGH . P A (]SS BEALIE 3K T 2
e
1.2 UFE5E%

XEVOTQ-XS # # %0 AR 235 - 15 5 1% A (25 [

WATERS 72 Fl); XS204 U H + K- L iR FE R 2
A B2 H

& A 2K BUA: (MCX . LC-Si . PRIME HLB) (100 mg/3 mL,
25 [E WATERS 22 ).
1.3 LEFFE
13.1 &

R ] HSS Ty (2.1 mmx100 mm, 1.8 pum); #AE
9 2 pL; WA 0.20 mL/min; 53R 30 °C; WEIAE R
A: 0.05%H BRIEIR, B: O, BRI 1.

#F 1 HPLC-MS/MS B B 3Rt & 14
Table 1 HPLC-MS/MS gradient elution conditions

Fisf 8] /min J#/(mL/min)  VREIAH A/%  BIAH B/%
0 0.20 85 15
6.0 0.20 85 15
7.0 0.20 15 85
20.0 0.20 15 85
25.0 0.20 85 15

132 & Ht

HL 5% 5% 25 1-Vfi (electrospray ionization, ESI)#E=(: R H
TE B - H B (EST ) A g - H g S (BST) [ B 414
WG 22 /2 N7 W (multi-reaction monitoring, MRM)#%&
2 B IR 180 °C; EIAHIIRSE: 420 °C; Biva <
H#: 22 L/min; #EfLAIE: 1.8 L/min,
133 #sueyRIRE 4K

FREL 2.0 g B 5 ERLOEH, A 20 mL $EHUR, #R
10 min J5 #.0> 2 min (5000 r/min), B35BT RIAHZERR,
3 3 MCX., LC-Si LI & PRIME HLB 445 B ) & A #EH
HWEIRATIE, WERIERL 0.22 pm P8BS AL AE
1.3.4 A7 &R 6944

PRI & 8 Fi B2 bnvfiE i, FH Y I A 5 T 1 A
1000.0 ng/mL A EIE, A AT LA ZhAH Be il sobr TR A
WW(1.0. 5.0, 25.0, 50.0. 100.0. 200.0 ng/mL), Z{L%%
PEFTA0H, 2l bni i 2k o

2 FER5HH

2.1 RBURRAIIEE

SIS, AT AR T LA 20%
FKONE . TRPGFRIL ZFRCHE . IRBUAWRIL 205 . R
WV 80%Z (& 0.1%HHER)IX 4 FRBORT N T
20 pg/kg FIPHPERESH BFRPIIEEBGICR, 2% T HAs
WETRIAR, ST AN () 2 20 fg P2 BB V00 25 2 24 43 SR L) S
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1AL 80%Z M5 (5 0.1%F BR) O B BUS R 214
PeFHAzh 3 FHRIGAW, BEASERI 8 Mgy, X 5H
G WIPERA O, FEIE LB R R P SR U R 4514 T, 8
B ERBOE P AT RS, BS RS, 68
% S BB R P AR IR, AN RIS IRV 8] E A4 43 1 0
25 8% (P <0.05), FRILARPFRIERE 80%I NG (H
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BFRgd s AT, — kB EAHAE O b AR BT«
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HLB BAHZERUME, /e EERTACE R 6 F HLB [ AHAE
BUINEE o ARBIFSE LAAS- AL A D i e T B CR LR, 43
MrIX 3 2R/EEXT 8 R B, S5 R NE 2 iR

M 2 AT, 254 8 R B2 kB, R HLB /M
BAE, S4BT AR, AR 285 [ AR A5 U ME
(i8] F AR 23 1 4 TR FR 22 7 135 (P<<0.05) - 3% 2 B T MCX il
LC-Si [EAHZEBUME R SRR a8, X7 Lo gH 43 A REAR 47
MRS, T HLB BAEBUMEE & K28 &9, %8 Fh
PG AR AR R RCR, UL HLB /N R
Rt HARBFSE R A T 38 PRIME HLB BEIAHZEBOE:, 16
T R0 [ AR AE BORE A AL R T 2, U AR U8 5 BT G
W, 4% T ATALERIIR], £ TS A0R, iEPE PRIME
HLB [ A ZE B0 NEEAE Ry ab B 4 AE =X
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Fig.l Effects of 4 kinds of extraction solutions on 8 kinds of veterinary drugs recoveries (n=5)
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Fig.2 Comparison of 8 kinds of veterinary drugs components treated with 3 kinds of SPE columns (n=5)
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Fig.3 MRM chromatogram of 8 kinds of veterinary drugs components
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Table 2 Mass spectrum parameters of scanning mode for multi reaction monitoring of 8 kinds of veterinary drugs

Hirb &9 B T (m/z) FBEFm/z) EN L NiAY iEECENIVAY

82.0 24

F i e 172.0 30
128.0% 13
81.1 21

LS i s 142.0 33
96.1%* 15
) 151.9% 20

AER 320.8 40
256.9 14
185.1 19

A 354.0 32
290.0% 12
185.1 19

AR % 356.1 33
336.0% 12
107.0 37

Je-RE 3011 21
136.9% 18
- 93.0 20

4 NIl e 152.1 34
135.1% 22
X 85.0 17

DRH TS 167.0 40
125.1% 17

o EREET
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2.5 FHENGMEESREE

% 1.3.4 SCHPBRICH] 8 FiE 25 2173 OB METR A I T,
LA 25 -0.05% R S L sl AR HE AT 10 E DR ML, 222 il s o4
2o HORINER 3 PR, 8 ML IMTE 1.0~200.0 pg/mL 2%
PV FE 3 BAT R AR G &R, 8 AR 25 2 73 A HH PR

YAETiF J3E DR 5 JBE AT 5

R3 SHEMASHEIALREMEXRY
Table 3 Regression equations and correlation coefficients of 8
kinds of veterinary drug components

(limit of detection, LOD)Ji [ 0.3~5.0 pg/kg, & kPR (limit Hirfe & AR LB
of quantitation, LOQ)JZ I~ 1.0~10.0 pg/kg. FH i s Y=3106.9X-159.36 0.9984
2.6 FERNRERBZE i S Y=49653.4X + 568.4 0.9983
ATIFFE VR [0t T X 260 2 i 2 A Y=3482.6X-136.7 0.9996
SBIASINA YT T 8 A Zisk B e i RIE. B, &Y 3 WK e Y=2148.9X + 118.9 0.9989
/|\7qu{53%1:/]?7&53, @;/l\é*%@ﬂﬁi 5 YK, ﬁﬁﬁﬂﬁ@%ﬂ’ﬂ E']ﬁﬂi‘é’% Y=1125.0X + 68.3 0.9988
STy
K ) Je I~ g Y=25164.5X + 126..9 0.9999
H 2 4 AT UL, 7€ 2 PO [R] Y 3L Buke S v, 8 RS 251 in P
_ s o . 4 W be i Y=36932.9X + 332.4 0.9991
FRIBISCR A 82.1%~96.2%, X AR ifE (W22 (relative standard e
deviation, RSD)%:’ 2.13%~5.97%’ iﬁ%ﬁm%*ﬁm“ﬁﬁ;ﬂg DZQ%H&‘ Y=24653.6X + 115.5 0.9982
F 4 BERGIS P ERERNERE LR 0N=5)
Table 4 Recoveries and precision tests in eggs and their products (n=5)
Hiz9 RS Jinkr&/(ug/kg) 1%/ % RSD/%
X5 EE 5,25, 50 85.1, 84.6, 87.2 2.35,3.21,4.18
F g
X 25 il 5,25, 50 92.3,84.3,89.4 4.31,3.96,3.66
X5 FE 5,25,50 86.3, 94.6,93.2 3.75,4.21,4.17
i S Firg e
X0 2 il 5,25, 50 94.2,92.9,91.6 3.58,4.21,3.79
X EE 1,5,10 91.9,93.1, 88.2 4.46,3.70, 4.57
AHR A
X0 25 il 1,5,10 86.5,89.2, 89.4 3.38,3.66,2.67
. X T 1,5,10 94.1, 87.0, 89.1 4.01,3.97,3.37
FAREH
X 25 il 1,5,10 85.2, 86.1, 87.2 421,3.23,3.57
X5 1,5, 10 91.3, 84.6, 88.2 2.13,3.61,4.15
I &R
X 25 il 1,5,10 92.6, 88.3, 86.4 421,4.76,5.97
X5 TR 10, 50, 100 82.1,91.2,92.2 3.15,4.11, 4.45
Je R E g
X 25 il 10, 50, 100 96.2,90.3,94.4 3.51,4.16, 3.63
N X EE 10, 50, 100 91.5,93.5, 87.6 5.63,5.01,4.73
ElEedlis
X 25 il 10, 50, 100 87.6,90.1, 95.4 3.78,3.65,2.34
N X5 10, 50, 100 91.4,90.6, 87.5 4.45,5.01,4.36
KU i
X0 25 il 10, 50, 100 87.5, 83.6, 87.1 4.01, 4.06,2.30

2.7 SEBREE SRR

A 1 7 R DR T B LB 12 43X 76 % 10
AR 2 22 HEUCRE S, Kol 8 FhS 2541 40k BE L 45
58 Bl ERRALAN R, R BT
3 Zig5iTie

AR EEST T SPE-HPLC-MS/MS  [i) Bisf 44 0 4% 2 & H:

il a8 A2 BRI AT Tk, RRGh R 80% L (B
0.1%M 821 TR, % PRiIME HLB [EAHZE UM ¥k b
FRJG, ATSCEIN 8 FE AL Ak, AR 8 A
AR BRI T e RN BT o IR RDSCSE S v, RS R
XS EE ] 2 2L ) [ R IA ) 82.1%~96.2%. ik
EA B 5 W e EEARE AR, WA R A 2R, It
A8 [ B Ar S [ M o 1 2 Rl 2 A 4, 4 T A AL RS
). faifb T 2EBGE TR, 7EGRIEE 24 5k B A vk M Re A i
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