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Determination of Metabolites of Nitrofuran Antibiotics in Royal
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Abstract Nitrofurans are a group of widely used veterinary antibiotics that have been banned
in many countries. This has generated a great deal of interests and demands for assay of nitro-
furans in animal food products. To our knowledge this is the first time that a high performance
liquid chromatography-tandem mass spectrometry HPLC-MS/MS method has been success-
fully developed for simultaneously analyzing the metabolites of four nitrofuran antibiotics fura-
zolidone furaltadone nitrofurazone and nitrofurantoin in royal jelly. Trichloroacetic acid so-
lution was used both to precipitate proteins and to provide acidic reaction condition. Four iso-
tope internal standards were utilized to improve the quantitative precision. The limits of detec-
tion LODs were 0.03 pg/kg for the metabolite of furaltadone and 0. 05 pg/kg for the other
three metabolites. The limits of quantitation were 0. 20 wg/kg for the metabolite of furaltadone
and 0. 25 pg/kg for the other three metabolites. The linear range was 0. 4 — 20 ng/mL for all the
target analytes. The recoveries calibrated by internal standard were in the range of 97. 7% -
104. 8% with the relative standard deviations RSDs of2.7% -9.7%. It showed that this meth-
od could meet the requirements of national monitoring plan in China and the Minimum Required
Performance Limits MRPL set by the European Union.
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1.1
Thermo Finnigan Surveyor
TSQ Quantum Ultra AM
NBA
AOZ
SEM- HCl
AMOZ AHD.- HCI1
Sigma-Aldrich =98% 1
mg/mL

AHD-"C3 AMOZ-D5 AOZ-D4

SEM-HCI - “C "N2 100 pwg/mL
WITEGA Laboratorien Berlin-Adlershof
GmbH = 98% 50
ng/mL
1.2
2.00 g 0.02 g 50 mL
100 pL 50 ng/mL
4 mL 2 mL 25%
1 min 10 min
2 500 r/min 5 min
50 mL 150 wL NBA
37 C 16 h
4 mL 1 mol/L
pH 7-~7.5 8 mL

30 s 2 500 r/min 5

min 10 mL

40 C -0. 5 mmol/L
5:95 1.0 mL

0.45 pm -

1.3

Agilent Extended C, 5
pm 150 mm x 2.1 mm i d. A 0.5
mmol/L B 0
~6.0 min 20% A ~60% A 6.0 ~8.0 min 60% A ~
60% A 8.0 ~9.0 min 60% A ~80% A 9.0 ~9.1
min 80% A ~20% A 9.1 ~10.5 min 20% A

0. 25 mL/min 20 pL
ESI

SID 10V 4

1

1 4
Table 1 ESI MS/MS conditions of nitrofuran drugs
o Parent Daughter Collision
Metabolite . X N
ion m/z ion m/z ° energy/eV

AOZ 236.0 134.0 22
104.0 14
AOZ-D4 240.0 134.0 23
SEM 209.0 166.0 18
192.0 22
SEM- B¢C BN2 212.0 168.0 19
AHD 249.0 134.0 25
178.0 16
AHD-"(C3 252.0 134.0 24
AMOZ 335.0 291.0 18
262.0 21
AMOZ-D5 340.0 296.0 20

1 AOZ 3-amino-2-oxazolidinone metabolite of furazoli-
done SEM
AHD 1-aminohydantoin

semicarbazide metabolite of nitrofurazone

metabolite of nitrofurantoin

AMOZ 3-amino-5-morpholinomethyl-2-oxazolidinone metab-

olite of furaltadone. 2 Ions underlined represent the most

abundant ions.

2.1

2.1.1

NBA 4
68% ~75%
£7.2% °
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Table 2 Effect of amount of trichloroacetic acid
on recoveries of 4 nitrofuran metabolites
V' Trichloro- Recovery/%
10 acetic acid /mL AHD AOZ SEM AMOZ
ng/mL 1 20-32  26-41  36-46  34-58
2 50 - 65 54 -69 60 - 69 50 - 66
n =10 2 4 3 51 -63 55 -63 55 -67 53 -68
AHD 4 48 - 62 51 -66 58 —69 52 — 64
0.5h 7 h AHD
AMOZ 2.3
1.5 h 5h 0.4 ~20 ng/mL
AOZ SEM
- AHD

AOZ SEM  AMOZ
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0.993 0.992 0.996 0.994 0.25 png/kg S/N 10
4 AMOZ 0.03 AMOZ 0.20 pg/kg AHD
ng/kg AHD AOZ  SEM 0.05 AOZ SEM 0.25 pg/kg
ne/kg S/N 5 AMOZ 2.4
0.03 wg/kg AHD AOZ 4
SEM 0.05 wg/kg 0.50  1.00
4 AMOZ ng/kg 3d d 6
0.20 pg/kg AHD AOZ SEM 3 3
3
Table 3 Results of recovery and precision test
c d Added/ Found/ pg/kg mn =6 Intra-day precision RSD n =6 /% Inter-day precision R o
ompoun pg/kg day 1 day 2 day 3 day 1 day 2 day 3 RSD n =3 /% ceoverysn
AHD 0.50 0.49 0.55 0.49 8.0 5.9 8.6 8.7 101.6
1.00 1.06 1.06 1.02 3.2 3.8 4.5 4.2 104.8
AOZ 0.50 0.50 0.50 0.52 7.9 6.9 8.7 7.4 101.0
1.00 1.02 1.04 1.04 3.1 5.4 5.1 4.6 102.4
SEM 0.50 0.48 0.49 0.49 8.3 9.7 9.3 8.4 97.7
1.00 1.06 1.03 1.03 2.7 4.9 5.0 4.5 103.1
AMOZ 0.50 0.50 0.49 0.51 8.2 8.6 9.3 8.1 100.2
1.00 1.02 1.02 1.02 4.7 3.8 5.2 4.3 101.6

Fig.3 SRM chromatograms of a royal jelly sample spiked with 4 nitrofuran metabolites and their internal standards
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