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HPLC determination of nitrofurazone in sediment of aquaculture pond

WEI Ya, CEN Jianwei, HAO Shuxian, HUANG Hui, ZHAO Yonggiang, XIN Shaoping, LI Laihao
(Key Lab. of Aquatic Product Processing, Ministry of Agriculture; National R&D Center for Aquatic Product Processing;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: This paper studies the extraction and detection methods for nitrofurazone residues in sediment of aquaculture pond. The
extraction by methanol-methylene chloride (3 : 7) mixed solvent achieved good effects. We compared oscillation extraction with
ultrasonic-assisted heating extraction, finding that the latter extracted more. The HPLC chromatographic conditions had been op-
timized. Isolated on a C18 reversed-phase column, gradient elution obtained better peaks and better separation than isocratic elu-
tion. With methanol-methylene chloride (3 : 7) as extraction solvent, the ultrasonic-assisted heating method (35 kHz, intensi-
ty of 100% , 40 °C ) for extraction obtained 80% ~95% recovery, and the relative standard of deviation was less than 10% and
the detection limit reached 0. 250 pg-kg™'. The user-friendly method has high recovery, good stability and high sensitivity.
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L2.1 E5REeH AERRERECH PR R
HRBEE AT (3 : 7) IR E; PR AE R 100
g mL ™", BRI I VAR AR A 10.0 mg, fA
50% ZHEKERIER, E€4% 100 mL, -20 CL&
FE5 i AR MR O B — JE & bn oE 5 A AR,
50% . /K ¥ R R T B LB B VR B 0. 005 g
mL, 0.020 pg-mL ', 0.050 pg-mL ', 0.200
pgemL "' 0.500 pg-mL ™' F12.000 wg-mL " R RE
#5,

1.2.2  H#EMBTALE FREUEE 54 10.00 g F 100

mL BLOE T, INRBOK 20 mL, FEAIAS g JoiKE
R, RS, e TIPS, 74500 r-
min "' B0 5 min, B EEW, UREFEAIA 20 mL £
BURELE R 1 R, fF LIERTFERIBES, 725k
HARRAN L 45 CHRBBEZZBZELRET, A2 mL
50% WG KB W VERE, BOEWaT 0.22 pum P8 R,
TWARSHT. U LT BRI MR, & IRVEK S
EEBE (RHAR), BT 4500 re-min B S5
min, JIIEHK LR ENE, LIEWRIERS8H
U BT B HEAT AR I, 45 SR b v AT IE B AR 4
TERZH,
L.2.3 FMEROTX P 7 5 W ¥ 92 28 B A
230 r-min~", B[] 15 min; #8700 A 5 R
3 35 kHz, B3RP 100% , JEF 40 °C, Hf[A] 15 min,
1.2.4 @3ERM FEHEHMEERGT, &
FEHBAR R, AR F . AiEh Ag-
lent Zorbax SB-C18, 250 mm x4.6 mm(5 pum); #f
FER 20 wl; W 1.0 mLemin~'; AR 30 C; ¥
M{ZS- 365 nm,
L2.5 HEARX  FHE& kg v AR 50T
/N W

X = CrV, + CyV,

M

A X S A b e ok R P AR ) 5 A R (g
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Tab.1 Comparison of extraction effects of different solvents

RBOAH ZEE/pg brE/pg WEE/wg CFERIEER % G
extraction solvent blank  added amount measured value  average recovery evaluation
REBHAREZHRS, RBBEE
T acetone(A) 0 0.8238 0.4770=x0.0557 57.9 LB, 55 C PR i T
H B methanol (M) 0.451 8 +0.003 3 54.8 A
ZJiF acetonitrile 0.542 1 +0.009 3 65.8 A
PP, RIZUR G 5 T4
1=3 ’ ’
TR ZBE ethyl acetate 0.361 7+0.029 1 43.9 55 C P FEEET
“& B %t (DM) dichlo- 0.083 6 +0.005 8 10.1 PR, BE—H, A5\, 40

romethane

CHWET

2.1.2 REerrER KPR H, —E Wk
FINA—E LLHIFBE . CIESNER)E, RESIRTE

FAMREHS ., WBETHES &% K. WES
ZHER AT B IR A R BUSCR, RiE R
BRI RREE T (R2), PSS AWK
FRA W IR E, MR B ERE, X3 80% LU
b, HAHERA S 10% ~30% B B R E,
K85% LI L, VIHE) 5 V(ZEHE) AT 11
B [ R S T R, DR R AT BB 7E T 48 BUR 7 28 18
YR 45 B B A T -5 3508 43 ok g P PR P AN B
Fff o IS R BE LB R, S SR B

ReBEsl, EATRR WISy 3 7 i
W, RERA D, RmR VIRE) @V
(Z&WEE) =3 1 7 B-a WA R TR R A B 42 B
R 3E o
2.2 REAE

6 FUAE T ki 1 A 7S B Mk AR UK U
MR PUARAROR . R VIHER) © V(Z&H ) =
307 JRBORIRE 2 ¥k, AHFIALBRES ], 87 B
PERBOE VR MR E IR TIRGE (£ 3) . 7
Sb, FRGIEMLERHEBORAEZ W, Bk, H
T 2B P o R 75 R SR BB B 50

®2 FRELFIRARNERIRILE

Tab.2 Comparison of extraction effects of 2 mixed solvents with different proportions

PRBUA T extraction solvent

L bR/ g

V(HEE) : V(Z&Whe) M : DM

V(RE) : V(Z&Whe) A: DM

solvent proportion  added amount WM E(H/ g SEX 2R/ % WE M/ ng SEH IR %
measured value average recovery measured value average recovery
1:9 0.63 0.552 3 +0.003 3 87.7 0.292 0 +0. 000 9 46.3
2:8 0.542 9 +0.028 7 86.2 0.346 4 £0.035 8 55.0
3:7 0.559 6 +0.006 0 88.8 0.267 6 +0.016 4 42.5
5:5 0.511 4 +0.000 3 81.2 0.420 1 +0.034 2 66.7
®3 2HMAERNENMLILR
Tab.3 Comparison of 2 different extraction methods
B P PN ultrasonic heating extraction ¥R oscillation extraction
IR e T e TR % WS ne TR %
measured value average recovery measured value average recovery
0.501 0.4537 89.5+1.4 0.407 2 75.5 £5.5
0.448 9 0.3529
0.439 4 0.3725
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2.3 BEFHHRE

2.3.1 KR KAEE  BOREPEATSER
19 190 ~800 nm JE A EEW M, 5 E LB 2
AR B, 235 7E 265 nm Hl 365 nm HHiE,
R TE 365 nm 4b (B 1), MIRIGHE R R
B, J7¥AVESR 365 nm AR AT IR . LARE AR

BOR _EAEAr#r, 365 nm &G, (i & i, H
e Ji] B o2 i T4
0.8
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EE
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Fig. 1 Absorption spectrum of NFZ standard

2.3.2 WshtHrwE £ C18 #H_F (250 mm x
4.6 mm, 5 pm). FEiE 30C, Wk 1 mL +min ',
Rl K 365 nm 544, I AR T ZHE-BER —
. CHE-BR AWM. CF-CRE. 2B
0. 1% R JLAM R BIAH, LAARFIEL R 10 £ 90, 20 :

80, 30 : 70, 40 : 60, 50 : 50 H 55 6 B e i 4
BRI PEARABOR , BSR4 LU AR MERS 2 4
HIETE , CIEIEsst, (BREEEVEIE AT USRI H b i
o LLZJE-0. 050 mol -L ™" BEFR — S B (pH =
4.46) BEATHE VR , AR B[R] Uk M AR E 3 W 45 )
BAFHEIE, T1 ET6 B (£ 4), FEE ZIFLHLH
BESE (38 i, 1ok e VI bR o WA AR R TR AR B (1A
2) o DIRRMIRBUR BRI, T2 B, BiR
e 55 e U B AT T3 ~ T6 SRi8 R, EEN
AJFs TL W eRg, BiniEfs RS, 55, U
0. 1% Wik . BEPR — A (pH =4.0) Z W% (pH
=7.0) « KA R VR ML P B R — S B T W
I BB M AR BRI RO 45 2R . (R, ATRIA &
Bl S npEh B T A, J7 ¥k 4% R F Z 6 -7KAF 0 i

A
2.4 FikiEH
2.4.1  Jrk R MRV B AT I FR i, il ok g P b

e AR, FIAR IS T, TR R AR
WA T AR, D fo0de T ARV AR IE T 4R, #i RO
2K Area =96. 976Amount —0.004 99, FHXREH
0.999 99 ( & 3) ., WL PEAKZE O ~2.000 g-mL ™'
BN AR R Ltk . 0.005 pg-mL ™" 5 2 4 B
NEWELL S/N =12, LA 6 550 thiHaa 1546 I FR )
JERREER 0.002 5 pg-mL ™", 355k IR IRAE S
MFRH 0. 25 pegkg ™'

*DADI1 A, Sig=365,4 Ref=725,100 (C:\CHEM32\1\DATA\FNXL-XIN\FNXL 2010-11-23 11-15-14\032-0101.D)
*DADI1 A, Sig=365,4 Ref=725,100 (C:\CHEM32\1\DATA\FNXL-XIN\FNXL 2010-11-23 11-15-14\032-0201.D)
*DADI1 A, Sig=365,4 Ref=725,100 (C:\CHEM32\1\DATA\FNXL-XIN\FNXL 2010-11-23 11-15-14\032-0301.D)
*DADI1 A, Sig=365,4 Ref=725,100 (C:\CHEM32\1\DATA\FNXL-XIN\FNXL 2010-11-23 11-15-14\032-0401.D)
*DADI1 A, Sig=365,4 Ref=725,100 (C:\CHEM32\1\DATA\FNXL-XIN\FNXL 2010-11-23 11-15-14\032-0501.D)
*DADI1 A, Sig=365,4 Ref=500,100 (C:\CHEM32\I\DATA\FNXL-XIN\FNXL 2010-11-23 11-15-14\032-0601.D)
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Fig.2 Chromatogram of NFZ with gradient elution
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Tab.4 Change of acetonitrile in gradient elution
EEZ% 1 - B IR gradient step - -
Ereent O W/ M /%  WR/min FM/%  W/min FR/%  W/min FAH %
Tl 0:00 5 15 : 00 50 16 : 00 5 20 : 00 5
T2 0:00 10 15 : 00 50 16 : 00 10 20 : 00 10
T3 0:00 10 10 : 00 50 11 : 00 10 15 : 00 10
T4 0:00 10 8:00 50 9:00 10 15 : 00 10
T5 0:00 10 8:00 70 9:00 10 15 : 00 10
T6 0:00 20 8:00 50 9:00 20 15 : 00 20
x5 FEEKE
Tab.5 Recovery of NFZ standard
REdh ZH/pekg ™ WIIE/ wgke™  WEM weke FIIEBCR/%  HIXBRAEGRZE %
sample blank added amount measured value average recovery relative standard deviation
M YR pond sediment 0 0.5 0. 427 +0. 041 85.4 9.4
2 1. 732 +£0. 061 86.6 3.5
10 9.220 +0.277 92.2 3.0
20 18. 180 + 1. 510 90.9 8.3
100 84. 600 + 6. 430 84.6 7.6

area
200

175
150
125
100
75
50
25

Rel. Res%(6): 8.4491e-2

T

aera

R:0.999 99

- : . T .
0 1 amount [pg-mL"]

p/pg-mL”
amount

B3 ki Pa AL IE 2R
Fig. 3 Calibration curve of NFZ standard
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