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Abstract: A method for the simultaneous determination of five nitrofuran metabolites in meat meal by liquid chromatography tandem
mass spectrometry (LC-M SM S) was established, based on isotope dilution and solid phase extraction (SPE). The homogenized sample was
spiked with isotope inter standards, hy drolyzed with HCI, derivatized with nitrobenzaldehy de, extracted with ethy | acetate, and cleaned up with
HLB solid phase extraction cartridge. The analysis was carried out on C18 column by gradient elution with acetonitrile — ammonium acetate &
mobile phase, and detected by M SM S system with switch positive and negative electraspray ionization under multiple reaction monitoring
(MRM) mode. The compounds was identified with retention time and ion ratio and quantified by the internal standard calibration curve of
isotope dilution technique. The results showed tha the high correlation coefficients (>0.9990) of five targets were obtained within their
respective linear ranges over dynamic range of 0.2~20 pg/L and the limits of detection (LOD, S/N=3) of five analytes were in the range of
0.05~0.2 pg/kg. The average recoveries were ranged from 80.33% to 103.24% for the five targets a three spiked levels with the relative standard
deviations (RSD, n=6) were between 4.60% and 9.85%, and the inter-day RSD (n=5) was less than 10.3% at spiked levels of 0.5 ugkg. The
method was precise and sensitivity, suitable for quantitative and qualitative analysis of five nitrofuran metabolites in meat meal.

Key words: nitrofuran metabolites; meat meal; liquid chromatograp hy-tandem mass spectrometry (LC-MS/MS); solid phase extraction
(SPE)
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Fig.1 Structures of five nitrofuran metabolites
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Table 1 MS parameters for the analysis of five nitrofuran
metabolites

Precursor Daughterion/(m/z) DP CE RT

Analytes . . .
lon/(m/z) (Relativeratio) /V /eV _/min

291.1%(100) 80 19 241
2622(36) 80 25

2-NP-AMOZ 335.2

192.1°(100) 80 17 255
166:2(10) 80 15

2-NP-SEM 209.2

134.1°(100) 89 19 4.04
104.1(48) 89\ 32

2-NP-AHD 249.2

134.2° (100) 80" 17 453
104.1(10) 80 15

2-NP-AOZ 236.2

182.0%(100) -114 -30 4.34
226.0(28) -114 -30

2-NP-DNSH 374.6

2-NP-D5-AMOZ - 340.3 296.4 80 18 241
Z-NP-I3CIN2 o155 168.2 80 15 255
-SEM N-SEM

2-NP-13C3-AHD, 2522 134.2 86 18 4.04
2-NP-D4-AOZ 2402 134.2 86 18 4.53

E: CREHRT

JRREAE: WIS E R (ESD BT, £
KOS (MRMD; - B 5 FL &, 5500 V, -4500 V,
IEf e, B TIRIREE, 550 °C; AHBYSUE, AU
M 8 Lmin; FALSE /3: 0.076 MPa; ST <UE /1
0.69 MPa; 5 FRiH#) & A7 25 P A 0 s il 25 7 Xof
(m/z) JeFA R e RGBS S 2 ESL L
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Fig.2 Scheme of nitrofuran metabolites reaction
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Table 2 Linear ranges, regressionequations, LODs and LOQs

for 5 analytes in samples

5 Flvhr R IR A Q) AT AR (R OR BRI TE) DL SR 1, H A - Linear ranges _ i . LOD LOQ
PIIRAAMEER (20 pg/L) $EHGE 7S E LK 3. nave I(ng/L) regression eqations I(okg) /(Lo/ko)

31.3%30 [ AMOZ 0.20~20 y=0.049x+0.0423- 0.9990 0.05 0.20
SEM  0.20~20 y=0.058x+0.00952 1.0000 0:05 0.20
AHD 050~20 y=0.117x+0.0191, 1.0000 0.20 0.50
AOZ 0.20~20 y=0.105x+0.0402 0.9999 0.05 0.20

3 MERRIRINE TRIEE (2.0 peg/L)

Fig.3 Selective ion chromatogram of the standards
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Fig.4 Selectedionchromatograms of SEM in the beef extract
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Table 3 Recoweries and repeatabilities for 5 analytes in samples
Intra-day RSD/(%, n=6)

2013, Vol.29, No.6

Inter-day RSD/(%, n=5)

Sample  Analyte — dedneke) Recovery /% RSD/(%, n=6) Added/(ugkg) RSD/(%, n=5)
AMOZ 020,050,100  92.31,89.32,9322  6.11,5.27, 6.37 0.50 8.32
SEM 020,050,100  9540,9311,93.18  5.72,5.89,6.12 0.50 9.14
A%  AHD 050,100,200  96.73,93.17,9157  6.20,5.27,7.24 0.50 7.60
AOZ 020,050,100  101.21,98.22,96.72  7.23,5.38, 6.29 0.50 9.02
DNSH  050,1.00,200  80.33,8235 8356  8.31,7.18 9.85 0.50 10.21
AMOZ  020,050,1.00  93.40,89.27,90.26 460, 5.10, 5.38 0.50 7.92
SEM 020,050,100  96.12,93.85 9653 582, 4.96,6.18 0.50 6,53
4$M%  AHD 050,100,200 8533 82858362  7.34 652 6.21 0.50 8.92
AOZ 020,050,100  95.27,103.24,9653 532, 4.28, 6.08 0.50 951
DNSH  050,1.00,200  83.60,8564,89.24  6.42,4.82,5.54 0.50 9.20
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