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Determination of Nitrofurazone Residues in Aquaculture Water by HPLC

CEN Jian-wei, LI Lai-hao, YANG Xian-qing*, HAO Shu-xian, WEI Ya, HUANG Hui, DIAO Shi-qiang, XIN Shao-ping
(South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Aquatic Product Processing,

Ministry of Agriculture, National R & D Center For Aquatic Product Processing, Guangzhou 510300, China)

Abstract: An HPLC method for the determination of nitrofurazone (NFZ) residues in aquaculture water was established.
Solid-phase extraction (SPE) rather than liquid-liquid extraction was a suitable sample preparation method for the extraction
of nitrofurazone residues from aquaculture water. Although MCX, HLB and C,; SPE cartridges had a good retention
efficiency for NFZ, MCX was suitable for separating alkaline extracts, whereas HLB was minorly influenced by pH and
slightly superior to C,;. When NFZ was separated on HLB cartridge, the average recovery rate of the developed method was
85%-95% (n = 3), with relative standard deviation (RSD) less than 10%. The limit of quantification (LOD) of the HPLC
method was 0.25 pg/L. Thus, this method is applicable to determine residual NFZ in aquaculture water.
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Tablel Gradient elution program

N AT L/ %
f 1] /min n 5
10 90
9 35 65
9.1 10 90
14 10 90
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IS5 365nm. SKHIBR VLR P iR 1R .
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Table2 Comparison of NFZ extraction efficiency using three different
SPE cartridges

AR PH _ ibshig  [lichiug IFC %1%
4.0 0.4670+0.0335 46.7
MCX 7.0 0.7210%0.0263 72.4
10.0 0.8602+0.0047 86.0
4.0 0.9107 +0.0030 91.0
HLB 7.0 1.000 0.913540.0075 91.4
10.0 0.9050+0.0043 90.4
4.0 0.8404+0.0144 84.7
Cy 7.0 0.8864 +0.0060 88.6
10.0 0.8595+0.0058 85.6
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Table3 Effect of NFZ loading volume on recovery rate
IIAFAEIR ) PR K B /(pg/mL) - IN#cE/mL Wespg  FIWCERI%
5 8.903+0.058 94.6

10 17.70940.148 94.1
1.881 15 26.860+0.213 95.2
20 35.489+0.234 943
25 42.845+0.416 91.1
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Table4 Recovery rate of the developed method
P T T T Wi (i FEy T
Y (ke (/L) (ug/l) FICRI% W%
0.25 0.2162+0.0199 86.5 9.2
0.5 0.46130.0325 923 71
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Fig.1  Chromatograms of NFZ standard and blank pool water with
and without the addition of NFZ

242 JPVEZPEGE AR R

BCHINFZARE TAEW, O G o b, DU AN TR i
TR TARMI I IR, I AR (A)- IR B2 (O IE
ek, Mgk Rl : 4=96.409C—0.00034, 5 R%HN:
0.99998, NFZ{£0.005~2ug/mLiu [ Py HL A R I i 2k
NFZArAEEE B ILE1C,  LAOAE {5 M LE T S A A DU R 1y o e
WE40.00250ug/mL, HPAF OGRS, HELLHRIA, {50
thik Azlofs, R E & 5B b 0.005pg/mL(Ry=12). LA
20mLF) ERERTREL, e b 0.25pg/L.

2013-1-29

(T

16:21:03’7




| T T (T

W 02-/ A M-02. indd 178

178 2013, Vol.34, No.02 BERZE XA PTR
3 & i R ARSI, £ dRL2, 2007, 28(10): 590-593.
(5] WRERAE, BRVLK, SRR, 45 5403 o BEVA NI 2 Wy oY M4 AL
y L N BRI 2506 ). 5, 2007, 18(31): 24612462
A BURHLBR MM SENFZIGI R, W8 g mame. sgal gy e Msicwii Bt e B 7 ). 01
EATALBEAS R p HAAE I (10 A5OSR, MCXGE 13 40 24 i OB AR e 54, 2007, 22(9): 68-69.
BEPERE N, TTHLBAL B pHAEE FH s B o, R AR IT [77 VELAE H S, HARRINGTON G W. Higtly speciifc and sensitive
iy s N 2 N \ = detection method for nitrofurans by thin layer chromatography[J].
MR (f‘”*/J\ FE E‘HLB AL ‘@ )&%ﬁ% [ " K %L};}T% Journal of Chromatography, 1981, 208(1/3): 161-163.
@JSPE /J\H&I\ ’ *H 3%1@( E(J ﬂij\ﬁ- LP @Hﬁ @JM‘L&‘“/%L PC, %E' *—']E [8] BELAL T S. A simple and sensitive spectrofluorimetric method for
%ﬂNHZ@ﬁj[M] ’ Eﬁﬁ L%ﬁ%jg |§/%31\J ’ %zéﬁ &ﬁ%;ﬁ LR analysis of some nitrofuran drugs in pharmaceutical preparations[J].
T NFZ G B AR B AR A e, Scle % % ——F2 bt /K Journal of Fluorescence, 2008, 18(5): 771-780.
PR IR B AT RE A, DRI AR 520 15 2 B3 vk 4 3 [9]  VINAS P, CAMPILLO N, CARRASCO L, et al. Analysis of
R nitrofuran residues in animal feed using liquid chromatography and
RBAFISPER:, HAHHLB/ME 2 B fELEFE, BRok KK photodiode-array detection[J]. Chromatographia, 2007, 65(1/2): 85-89.
e R 2, IRAE RS BT IR 2045 LA b o AR TR AR [10] BARBOSA I, MOURA S, BARBOSA R, et al. Determination of
oy, SPEE ?%1’»{3\ {;fgg‘ﬁ* L &ﬁ ’fjﬁﬁ’?‘%ﬁ:%}][ﬁﬁﬁﬂﬁ e i ] nitrofurans in animal feeds by liquid chromatography-UV photodiode
N = N e N N o array detection and liquid chromatography-ionspray tandem mass
ﬁE% ° Eigg% " LIHLB u A /J\ *f%ém + R, @L spectrometry[J]. Analytica Chimica Acta, 2007, 586(1/2): 359-365.
SPE- YU AH €4 1%V 7 7K 7 FR B K A4 Hh 5% B IINFZ 7 2% [11] FINZI J K, DONATO J L, SUCUPIRA M, et al. Determination
2GR LERS % ~95% 2 (8], FasEMELf, AR FRUE of nitrofuran metabolites in poultry muscle and eggs by liquid
?%/J\ﬂ:lo%, E%lﬁﬂiﬁO.ZSug/Lo chromatography-tandem mass spectrometry[J]. Journal of
Chromatography B, 2005, 824(1/2): 30-35.
%g %J‘Cﬁ [12] JIETRUSZKA K, OLEJNIK M, SELL B. Development and validation
of a liquid chromatography method for the determination of nitrofrans
(1] WZL BRI K 5Bk K 25 ik B R 0], 34 (R 4t in water[J]. Bull Vet Inst Pulawy, 2007, 51: 267-270.
2006(7): 45-47. [13] QUILLIAM, M A, MCCARRY B E, HOO K H, et al. Identification
[2] A7V, SRR, T TT, 4. NFZSCHACER Pk 5 RS i 0k g (1. of the photolysis products of nitorfurazone irradiated with laboratory
HE 25 24k, 2000, 43(4): 51-54. illumination[J]. Canadian Journal of Chemistry, 1987, 65(5):
[B]  EJuk, BRWE, Zefdilh, & 7K™ bl TR 25 24 05k B IR 1128-1132.
FERI. AR A, 2007(18): 152-155. [14]  DB33/T 599—2006 7K} fis HfiFf FE MR A AR U 4045 B (0 W5 -

41 B ¥, R, shisite it b i RE R S T HAR ik B )

FH T - ER IR T S].

2013-1-29 16:21:03’7




