




The LOQ values reported in literature, ranging from
0.02 to 0.1 µg/kg for different nitrofuran metabolites in
meat samples, have mostly been obtained from extrapo-
lation based on S/N =10 of the signals of analytes at
higher concentrations in standards or fortiÞed samples.
In reality, however, these extrapolated LOQÕs often cannot
be achieved, because the S/N ratios of the signals deterio-
rate more than as predicted by the dilution factor. The
current data in Figure 2 demonstrates that all four nitro-
furan metabolites can be detected in fortiÞed crawÞsh
samples at 0.05 µg/kg level, far lower than the MRPL
value of 1 µg/kg required by EU.

Figure 3 shows seven-point calibration curves con-
structed from data from measuring standard solutions
at concentration levels of 0.025, 0.2, 0.5, 1, 2.5, 5.0 and

Time Parent Product CE
Segment (min) Analyte Ion (m/z) Ions (m/z) (V)

1 0Ð7.4 NBAOZ 236.045 104 19
236.045 134* 22

d4-NBAOZ (IS) 240.037 134 14
NBAHD 249.040 104 22

249.040 134* 14
13C3-NBAHD (IS) 252.037 134 14

2 7.4Ð8.5 NBSEM 209.000 166* 11
209.000 192 13

(13C,15N2)-NBESEM (IS) 212.048 168 11
3 8.5Ð14.5 NBAMOZ 335.092 291* 12

335.092 262 19
d5-NBAMOZ (IS) 340.134 296 12
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Figure 2: Chromatograms of shrimp meat sample containing 0.050 µg/kg fortiÞed nitrofurans and internal standard in the shrimp meat.
For each panel from the top: TIC (total ion current), SRM for quantitation (bold and red) and conÞrmation (green), and internal standard (italic and blue).
RT: retention time, AA: peak area counts, SN: signal-to-noise ratio.

Table 1: Segments of chromatography separation and SRM transitions
Note: * SRM transition for quantitation; IS : internal standard; CE: Collision Energy.
For each segment, Scan Time (s) = 0.1 and Scan Width (m/z) = 0.002.



10.0 ng/mL. Excellent linearity was obtained for all four
nitrofuran metabolites within the calibration range, with
the correlation coefficient R2 > 0.995 (weight factor = 1/X).

The method accuracy and precision were evaluated
by performing triplicate preparation and analysis of one
batch of homogenized crawfish meat samples fortified
with nitrofuran metabolites at three different concentra-
tion levels of 0.05, 0.5 and 2.5 µg/kg. The results are
given in Table 2. As shown, recovery values in the range
of 79%–110% were obtained with standard deviations
from 3 to 22%. It should be noted that standard devia-
tions include the errors of both the sample preparation
(major contributor) and analytical instrument. 

Conclusions

With use of the TSQ Quantum Discovery MAX, a sensi-
tive and reliable LC-MS/MS method using SRM has been
developed for detecting trace level nitrofuran metabolites
with a quantitation limit of less than 0.050 µg/kg in
crawfish. The sample preparation procedure is relatively
straightforward and setup of the instrument method is
easy and fast.
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Figure 3: Seven-point calibration curves of nitrofuran metabolite, from 0.025 ng/mL (equivalent to 0.05 ng/mL after sample preparation) to 10 ng/mL

Fortification
Level (µg/kg) AHD AOZ SEM AMOZ

0.05 82 ± 13% 110 ± 22% 89 ± 15% 98 ± 14%
0.5 88 ± 4% 100 ± 11% 100 ± 11% 95 ± 6%
2.5 109 ± 3% 86 ± 18% 79 ± 19% 100 ± 3%

Table 2: Mean recovery values (n=3) of crawfish samples fortified
at three levels
Note: values given after ± are standard deviations.
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