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Determination of the Res dues of Carbadox , Olaguindox and Related M etabolites
in Bovine and PorcineM uscle and L iver Tissuesby LC - MS/M S
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(1 Shenzhen Exit & Entry Ingection and Quarantine Bureau, Shenzhen 518067, China, 2 Qinghuangdao
Exit & Entry Ingection and Quarantine Bureau, Qinghuangdao 066002, China)

Abstract A liquid chromaipgrgphy - tandam mass gpectrometric (LC - MS/M S) method was devel-
oped for the smultaneous identification and deteimination of residuesof carbadox(CBX) , olaguindox
and related metabolites, desoxycarbadox (DCBX), quinoxalie-2-carboxylic acid (QCA) and 3-meth-
ylquinoxaline-2-carboxylic acid (MQCA) in bovine and porcine muscle and liver tissues CBX was
extracted by acetonitrile - ethyl acetate(1 1, by wolume). Asfor the extraction of DCBX, QCA
andMQCA, homogenized liver ormuscle tissuewas first digested with 0. 6% formic acid to deactivate
naturally-occurring enzymes After ovemight enzymatic hydrolysiswith protease, the tisue extract
was acidified, centrifuged and filtered DCBX, QCA and MQCA were recovered fram the tissue ex-
tract using an OasisMAX wlid phase extraction (SPE) cartridge The analyteswere sgparated on an
Inertsil ODS-3LC colunn, and detemined qualitatively and quantitatively under multi-reaction moni-
oring(MRM) <can typewith tandem mass analyzer using positive polarity mode The limitsof quati-
tation (LOQ) for the four analytes in bovine and porcinemuscle and liver tissueswere 0. 54 g/kg At
the piked level in the range of 0.5 - 5. 0MJ g/kg, the mean recoverieswere in the range of 76%-
97%, the relative standard deviation were in the range of 2. 9%- 16. 9%.

Key words: carbadox; olaquindox; metabolites desoxycarbadox (DCBX); quinoxalie-2-carboxylic
acid(QCA); 3-methylquinoxaline-2-carboxylic acid (MQCA ) ; multi-residue analysis LC-MSMS

(carbadox) (olaguindox)
) JECFA

[1-2]

: 2007 - 08 - 02; . 2007 - 10- 08
(20051858 - T - 326)
(1978 - ), , , s , Tel: 0755 - 26816888 - 2081, E - mail: oyshan@163. con



591

6
, (
1), -2- (Qa)  3- -2- (MQCA) :
2 QCA el
4 ’ }
(LC-MSMS) ro-en
: : , ( )
(DCBX) QCA MQCA LC-MSMS , )
1 (8]
1.1 1\/) :T t:||\:lm. B/ii\\\\“ (.u\,n(.nme[i “ ‘ No _COOH
( Agilent ) b k
_ , Agilent 1100 Carbadox( | LL%() DCBX (B K AF0) QA (WEIERE-2- YR il )
( Agilent ), AP13000 /('\; _CONHCH,CHOH N cooH
( ABI ), Milli - Q U\\uy,ﬁl\}/j\':”] - [T L,
( M illipore ) 0 ‘
Olaquindox (W £ /1) MOQOCA(3- 11 HEEE - 2 542 )
) 1
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2.1mm(i.d.); : 0.1% ’ Table1 Conditionsof gradient elution
1 - 0.2mL /m in; - 30 ; T'm-e Methanol  Acefonitrile 0. 1% Fomic acid
timin @ /% Q /% Q /%
300 L 0 13 7 80
1.3.2 : : 10.0 45 15 40
_ _ _ ] 10.1 64 16 20
J d + 5000V, : 13.1 13 7 80
8.0L /min; : 7.0L /min; : 5.0L /min; 20.0 13 7 80
. 450
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Table 2 M S/M S paraneters for targeted compounds
Campound Qualitative ion pair Quantitative ion pair DP( ) FP( ) CE( )  CXP( )
m/z m/z U /N U /v U /N U /v
OBX 263.2/90. 1 263.2/231.1 31 120 49 8
263.2/231.1 31 120 19 18
QcA 175.0/129. 2 175.0/131. 2 26 120 23 12
175.0/131.2 26 120 21 12
DCBX 231.2/143.2 231.2/143.2 26 140 49 8
231.2/99. 2 31 150 31 10
MQCA 189.2/143.1 189.2/145. 1 26 120 23 12
189.2/145.1 26 120 21 12
QCA-d4 179.2/133.2 179.2/133.2 26 130 29 10
179.2/135.1 26 130 23 10
2
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(40% 50%); - ( 1 1)
1 = ( 1 1) L
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, Protease , Pottaze pH 85 47
, 0.6% ( ) , 47 1 h,
: Tris pH Protease , 47 (16 18 h)
0.3 mol/L HCI, , ;
Bond Elute Certify OasisMAX 2 SPE , OasisMAX
’ , DCBX QCA MQCA 2 ,
DCBX, 2% ( ) QCA MQCA
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, 0.5 (A), pork pikedwith QCA, MQCA and DCBX
1.0 2.0 5.0 g/kg , 10 (B) and pork spiked with GBX (C)
1.BX: 9.11min; 2. QCA: 9.95min; 3. MQCA:
! 76% 97% 10.97 min; 4. DCBX: 14.43 min
, (n =10) 2.9% 16.9%
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Table 3 The linearly correlation relationship betveen concentration and peak area
Campound Linear rangep /@ g- L~ 1) L inear eguation Correlation coefficient r
BX 0.5 30 Y =0.357 X - 0.092 6 0.999 9
QCA 0.5 30 Y=0.119 X + 0.032 4 0.999 7
DOBX 0.5 30 Y=0.191 X - 0.095 6 0.999 9
MQCA 0.5 30 Y =0.546 X - 0.196 0.999 8
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