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Studies on the Residue and Degradation Rules of Nitrofurazone Metabolites
in Hybrid Snakehead ( Channa maculata( @ ) x Channa argus( 5 ) )
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(1 Pearl River Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2 College of Life Science and Fisheries, Shanghai Ocean University, Shanghai 201306, China;
3 Chinese Academy of Fishery Sciences, Beijing 100141, China)

Abstract: In this paper, the residues and depuration of semicarbazide (SEM) in hybrid snakeheads
( Channa maculata ( @ ) x Channa argus ( & ) ) were tested. Hybrid snakeheads were drug-bathed 2
days with 2 mg/L nitrofurazone at temperatures of (30.5 £0.5) °C. During drug-bath, the samples were
collected at 0.5,1,2,4,8,12,24,48 h,and at 0.5,1,2,4,8,12,24,48,96,192,288,384,480,720,
960,1 200,1 440,1 920,2 400,2 880 h after drug-bath, and the SEM residues in muscle were measured
by high performance liquid chromatography tandem mass spectrometry ( HPLC-MS). The results showed
that the SEM residue from 0.5 to 48 h in hybrid snakehead muscle increased gradually from (32.58 +
2.82) t0(175.92 £18.49) pg/kg during drug-bath. SEM residue was found to be the highest, (108.00 +
5.86) pg/kg at 1 h after drug-bath. The residues ranged between (53.60 +4.90) and (69.21 £5.71)
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g kg from 2 to 48 h after drug-bath but significantly decreased after 48 h, which was below the detection
limit of 0. 25 pg/kg at 1 440 h. The average degradation of SEM in muscle was 0. 089 ug/ (kg - h). The

results showed that the nitrofurazone of muscle in this experimental condition was degraded after 60 days.

Key words : nitrofurazone ; metabolites; hybrid snakehead; residue; degradation

PR PY AR ( Nitrofurazone ) J& A\ T.6 A EH 5-
fiF FE W IR ( 5-Nitrofuran ) Z5 44 (1) ] 3 HL A 25, B #E A
Sl o8 N B R AR A 24 L IR ( Semicarbazide,
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RRPEAE AR AL AT, WO BT A3 3t T, 40 °C /UK
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14 TR el G i, 56 A 1.5 mL g0, 14 000
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1.6 ®IERRILEG
1.6.1 &#&%&4 MGk Aglent-Cy, 150 mm x
4.6 mm, BiE 3 wm; FaAH: A iS5 mmol/L ZFRE
e iR (FHRBUT R 0. 05% HRIE T pH) ,B K
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1 maERE
Tab.1 The mobile phase gradient

t/min A J /% B FTATEGBI/ % S/ (L - min )

0.00 80 20 250
6.00 40 60 250
9.00 40 60 250
13.00 80 20 250

1.6.2 Jrikdctr BB KR EmIsE 51
UR(ESD) , IEB 5B W55 B K 4 100 Vi 220Uk
71°0.24 MPa; By & 3 L/min; & 51550 B 40
TR EE 350 °C 5 Y5 PN Alf 30375 il B FL M 100 V5 A
2 RSO 0 (SRM ) 5 Q1 2 08 58 (A X 73 ¥~ Jot
i) 0. 7;Q3 Mg TE (HIX 73T F ) <0. 75 R 48 U
J1:88,23.79 Pa. PR W BEES 1 7R T A
flf4# i L3R 2.
R2 EERNENSEF.FEFHMERSE

Tab.2 The collision energy, parent and fragmention com-

binations used for selected reaction monitoring

ST BEF FET Ol #ifERe
(m/z)  (m/z) HWE/V HE/V

SEM 209.2  166.2 35 10
209.2  192.2 35 11

SEM-"C-"N, 212.2  138.2 35 8

1.7 tRAETIEMEEH SNE
53 HE B B H 10 ng/mL IR G b E T A I WK
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L IARE S — 3, % 225 SOk 11 ] 5 e e . LA
PR T AR A SR AR AR, AH I Y T i BE p YN
PRes bR e TAEINZR , 3K 0 113 07 R ATAE OC R 4L
1.8 [ERRIEEERNNE
FEZ A ZS AL AL 2 b 43 AR I 3 A ot ik
JEE AT W nely P AR P b v, fel L AR 2 2 Y ot
OB 0.5.2.5.5.0 pg/kg. 23 I 5 BT
B A TR ES A PAT. B RAR Y 3 A R
FES T 1 d N BB E IR 5 T4 5 d e, 1A
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W7 45 5 i AXER TAE S ¥ AR v: A shit 5, A
it PR BRI A R 5k B it (o) 4% T 91 s AR
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(pgrkg) ,p ARTAF St il 25 V8 v i 25 ik e 25 £ Qs ) ot
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e (g).
WM Y AR - 4 B R (0) S B 1R YR
ST R H AR
v = (1w, —w,,)/ (4, =1,), (2)
Horbriw,,, w0, 0 AR IH BR G  h SEM 57 5 77 %K
M) B RAB A /IMEL, 1y 1, 53 IR 25 vk B 38 31 A
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A e/ MBI BTt 2 A e ).
Ik e DA AR ) [T 3 (R ) 42 T 91 A =05
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Hoep, NS AR G 5E {H (ng/mL) , py A fiAR &
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Fig. 1  Nitrofurazone metabolite standards detected chromatograms(50 ng/mL)
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0.04 208

O T T T T T T T T T T T T T T T T T T T T T T T T T T T T
MRM of 12
channels,ES+
20110705051 209.1>192.2
100 2011-x-005-2d-1 1074 11.67 1.122e+002
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Fig.2  Control group detection chromatograms of hybrid snakehead muscle
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o
C 3 0 4
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K3 25182 d J5 SEM 7EZL A3 I ARSI (35 P (183 wg/kg)
Fig.3 Detection chromatograms of SEM in the muscle of hybrid snakehead 2 d after drug-bath(183 wg/kg)

2.3 nEHEZEREE

IRE A5 2 1 bR i i 26 R B SEM 7£ 0.1 ~20.0
ng/mL JE Bl N AEAH G, LTI FE o v = 1. 258 49x +
0.753 35, /HCERECH 0. 973 4. L A5 L2 M 1l 24
WYy Lo R B RS I B 122000 22 7 325 5% A vk
MRS A P B G T BR Ry 0. 25 pg/kg, sE #EBR K 0.5
pe/kg.
2.4 ERERSBEEE

IR AT, IR AU bR AKE#E 0.5 ~
5.0 pg/kg B}, SEM [ [EICR A 93.5% ~98.7% it
PUAHNT b #E f 22 (RSD) H 6.81% ~9.63% , 4t [ii]
RSD 7 9.42% ~13.36%.
2.5 ZhinidiErh SEM AL ZHAIATHKEE

KL 67 Tl i) (s S BT A5 1, X 2 2 il
SRR BTN . 3 A 2Y A T R R AR LA
1 SEM 7EAS [R] B[R] 2 (1455 B4 1, ZE 2578 01 1], A 0. 5
~48 h Z2 A2 g JJL A H SEM (1) 5% B3 &t A (32.58 +
2.82) ng/kg BTl E & (175.92 = 18.49) pe/kg,
VB AE — € I 1] 78 Bl PN, SEM 7 f20 B 1A PN 10 7R 2
W s [ 5 o g 38 o

*3 ZHLED SEM BB E(n=4)
Tab.3 The residues of SEM in the process of drug-bath

t/h w(SEM)/(pg - kg™) || /h  w(SEM)/(pg - kg™")
0.5 32.58 £2.82 8 97.03 £9.59
1 59.99 +3.36 12 89.99 +10.83
2 49.76 £6.24 24 141.77 17.45
4 58.06 +4.61 48 175.92 +18.49

2.6 HRBRZTREH SEM HEHRZHAIAPHIKEE
A DI ZRR AU LA SEM E AN [R] IR [8] 5
5k BB 25945 0.5 ~ 1 h, SEM TR MR N 5% B
AT, 25REAUS 2 ~48 h, WA AR SEM Y
B R AR K, Z 5 R B TR H, 1 440 h
(60 d) J5 EART AR 0. 25 weg/kg, LA SEM ()
PRI ERE RN 0.089 g/ (kg -+ h). PRI [H]
B AR IR I B AT 60 d.

F4 HBRiZEH SEM K BE(n=4)

Tab.4 The residues of SEM in the process of depuration
t/h w(SEM)/ (pg-kg™) || ¢/h w(SEM)/(pg - kg™")
0.5 99.00 £2.17 192 11.80 =1.10
1 108.00 +5. 86 288 6.71 +0.87
2 53.60 £4.90 384 2.80 +0.28
4 59.50 £6. 10 480 2.46 £0.26
8 64.40 £1.72 720 1.55 +0. 14

12 60.60 1. 10 960 0.81 +0.10

24 66.95 £6.60 1200 0.75+0.07

48 69.21 +5.71 1 440 ND"

96 18.89 +0.92 1920 ND

1) ND: A .
3 iFig
3.1 A&

K7 IR R P 258 2 R I AOK AR
PRI J5 12, KA 7 e b o 1 R 4P 3135
I v 1 P 23 22 2R FAE 25 9 A S0 ) w8 07 3k
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