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Rapid Determination of Nitrofuran Metabolites in Procambarus clarkii
by Ultrasonic Assisted Derivatization-liquid Chromatography Tandem
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Abstract: An ultrasonic-assisted derivatization-liquid chromatography-tandem mass spectrometry method for rapid determination of
four nitrofuran metabolites in Procambarus clarkii was established. The derivatization effects of ultrasonic assisted and constant temperature
oscillation were compared. The conditions of chromatography-mass spectrometry and qualitative and quantitative ion pairs were optimized,
and the best experimental conditions were determined. Under the optimized experimental conditions, 0.5~50.0 ng/mL was the linear range of
the four metabolites, the correlation coefficient was greater than 0.99, and the detection limit of the method was 0.5 pg/kg. The average
recoveries of the four metabolites ranged from 93.3% to 104.9% and the relative standard deviation was less than 10%. The results show that
the deviation of the two methods is less than 4.78%. Compared with the national standard method, this method is more simple and rapid,
which can significantly shorten the sample pretreatment time and improve the detection efficiency. It has some advantages in daily detection,
and can provide a basis for further development and lay the foundation for basic research.
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Fig.1 Structural formula of four commonly used nitrofurans
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Table 1 Optimized parameters of MS/MS for 4 target and 4 internal standard compounds
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104.0 70 26
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166.0 60 15
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104.0 50 32
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Fig.2 Effect of ultrasonic and constant-temperature oscillation

on the derivatization efficiency of nitrofuran drugs
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Fig.5 Chromatograms of four nitrofuran metabolites and four internal standards in MRM mode
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Table 2 Linear ranges, linear equations, correlation coefficients (R2) and limits of detection (LODs) of the four nitrofuran metabolites

bt AR RMSEE/(ng/mL) KAz R® 4 # % LOD/(pugke)
2-NP-AQZ 0.5~50.0 y=2.41x10°x+4.02x10°  0.996 0.5
2-NP-SEM 0.5~50.0 y=3.44x10%-2.05x10"  0.999 0.5
2-NP-AMOZ 0.5~50.0 y=1.29x10%+7.25x10°  0.998 0.5
2-NP-AHD 0.5~50.0 y=1.88x10%-1.41x10"  0.999 0.5
25 EhEEETHRE i)ﬁﬂ‘]ﬁ‘@f?r% % 1.3;3 %@iﬂ'&%ﬁﬁ 1.3.4 15 Jiig
FAE, BT, DLHARMCE I EIRE (ng/mL)
a dedr \ o Dol (x), FHILRE SR T O T AR 5 A FRIG AN
LB NS (y), xhilbrdidhiZe, 132020 mlH77
2e4f T, SR WA 2, K7 AR IR G e ki R,
g HRAE 3 AR LT 150, 7RI PR S 3% 2.
£ 262 EEFAEE
7 3 4 FREERIE R ISR AR I R A 2
_..L Table 3 Recoveries and RSDs of four nitrofuran metabolites
e A W R TRTRTRTRT spiked in samples
Time / min oot iMeEl(ugke) EIKE/%  RSDY%
b 7e4r 1.0 98.6 35
6ed 7 2-NP-AOZ 2.0 100.4 52
Sed 5.0 99.8 4.0
'§4ﬂ‘ 1.0 972 5.8
2 3edp 2-NP-SEM 2.0 98.6 44
2e4r 5.0 101.5 3.6
ledr 1.0 99.7 48
e ™ 5 6 78 910 11213 14 2-NP-AMOZ 20 103.2 5.1
Time / min 5.0 104.9 39
6 #Emp SEM EMEEE XY 1.0 93.3 6.8
Fig.6 Qualitative and quantitative ion pairs of SEM in samples 2-NP-AHD 2.0 96.7 55
3R S At v 2 B R B T af B A AT 5.0 98.2 4.7
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Table 4 Comparison of detection results of positive samples

(n=2)
A
, a2 /(ugke)

s Al AR N o
Ty A GB/T21311 A7k ABZ/%

1 SEM 0.68 070 290

2 SEM 0.54 0.55 1.83

3 AOZ 1.07 102 478

4 SEM 135 138 220

5 SEM 2.03 2.07 1.95

3 i
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R, BRI TP YERE R,
I T RSN R o AN K25 P R
PO . {E160 T E AR FE R i o7
AT ORIR VRIS BB e I
A HEAT R S HK 7 R TS A e B 25
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