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RMAENKEAERANEHRATTAR, REERET, BV ESHADEAR L hF4 8
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FUT, REE NS EEDERSZE 100 nygkeg U T2 FE 25, 32, 50d, XHRDENLHFE
27,31, 33d. mTHRMEEAABRGRMEENEHE, LA FHEGYWREEZRZ AT
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L, BRER/N . MRS ICRE SRS, B T &
BHAUKEFREE, B IG Sh 0 0% 20 A 0 (BR
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* AR BT S SR AR H (2013XZKI01) % Bl

BiEWE, FEDE; R &Y, Hk
NEHRS  2095-9869(2015)04-0128-04
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1.1 KNS EFRESG

R FHIREKT 2013 4E 9 H W 1 VT 9504 144 M 1 e
TR, FARK 15£1) em, FIKE
H(13+2) go LRAIAEFHRGENE SR 7d, W8 HK
MUEEOK, FREERA, REFKRRA>8.0 mg/L, R
WK pH A 7.5-8.5. B3N], FRIE%EMRT
10 B/10 L, %K 09:00-10:00 &1 1% HE5 347K 50%,
16:00 FEMRGERL 1 Uk T MRS JIn4T B8 25 40 B4 e Bk e &
Tk, HAEMRE TR EKIR T 1 1%, 4% 245000 AT &
TN BRI B VD 2 RIR VD AR .
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API4000 %3 BB FHAN (LC-MS/MS, [ AB /A
A, FC ESIIH),

R RE D R SN B0 AW E IR 2500
HIRAF(LEE =98.5%); Rk 25N 2R
4 [ Dr. Ehrenstorfer Al . LW . HER N @ikl
ECkE. O . RINEERPaE, KK,

13 AFSHEMRE

Rt vb BERIR VD B oy LA 705 o Bt U0
WE 3 XA, s RESRIRE S 15, 20, 25°C, ik
B0 A0 75 TS0 R & 2% B VD BB 2% TN Vb 2
2, 250 XONFERI G 2, B ik Er
1%, BI#Z 20 mg/kg AR FIE, AW 1K,

LA 7 d, ARG BN B M R S 24 ) — R
Bl TERE — R ZGH)EH 3h, 6h, 12h, 1d.
2d.3d. 4d. 5d. 6d. 8d. 10d. 15d. 20d. 30d.
40d. 50d, ZrRIsRAEVRHKALA LU S (T EHR4Y),
BTF-20CkMT 8 H. BUCRERIRK 30 B, 5BH
141, 36 MFAr,

1.4 HMmAE

FREL5.00 g HI51RE T 50 ml B04 H, A 15 ml
LIEE 1%L R), i€ 1 min J5 8RS min,
3500 r/min &0 5 min, YW FIEWR . EE IR
B, A LER. A 15 ml IEECKE, RE,
B, SRIECKHE. HOREEHB A,
5ml SR, BERZET. HiaiHEs, i 0.45 pm
DRI, RO E (MR LA, 2013),

15 BiESRIEEE

151 ®&ABE#EAH @M N Eclipse XDB-C18
(Agilent, 150 mmx4.6 mmx5 um), iR~ 30°C,
ok 600 pl/min, PERE R 25 ul, WS K (& 0.1%
FIHR, A)FIZIEE 0.1% R, B). HhF Ve R
J¥:0-5.5 min, A FH M\ 87%Z % = 10%, f-4F 2 min;
7.5-7.6 min N A AHIREIKE & 87%, 7.6-14 min, A
FHTEE N 87%.
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Tab.1 Mass spectrometric parameters of enrofloxacin and ciprofloxacin
A& %) Compounds B F Precursor ion T & F Production  DP(V) CE(V) ZE&E FX Quantitative ions
. . 342.1 79 30
Rif Vb 2 Enrofloxacin 360.1 360.1/316.2
316.2 84 28
314.1 75 29
AV A Ciprofloxacin 332.2 332.2/231.1
231.1 70 48

2 #R5IR
IRETEmE

IR HA MR E i, s BT 1000, 400,
100, 50, 10, 5 pg/L MR A WUERBRI, L
LC-MS/MS 54351 e i AR, 2wl bn e th 4k o %07
KRy 1.0 pg/L.

22 ERERFBZEERRE

ABAE D SRR A S iaCRE i , OF ) AR

2.1

WA, I 40 min DL L, 2595808 AR,
G B A B AU B R 5.0.10.0 F120.0 pg/kg
PORE M o # 1.4 D BRAC AL S5 A TR, P As ik B
BAE 5 bR O S Tk BEBUEAR L, RIS TR
BAUEE 6 P TAT, S5 2,

B Sk 1 7R B 2 0 3 Bk

W, 76 3 MREEAMET , BRI [A] 59 4E
K, YeskiAs py TR B2 R RN U B 14k B R4 i T
(F 1. A 2).
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Tab.2 Determination of the recovery rate and RSD of the method

5.0 pg/kg 10.0 pg/kg 20.0 pg/kg
fei#y Compounds i RSD (%) S RSD (%) i RSD (%)
Recovery rate (%) Recovery rate (%) Recovery rate (%)

Bi# v 2 Enrofloxacin 59.2-78.4 8.88 81.8-86.9 2.23 61.8-78.3 9.85

NP E Ciprofloxacin 62.0-73.2 6.53 90.6-105.8 5.19 75.4-88.9 7.32
lmi ENR ——15C PN TR B YR SR P A T R (0l — 2 g it
W ce- 20T HER TR 3, MR AXITE, 7625, 20, 15CK
K st AT, TRtk py iy BT 2SI E 10.0 pg/kg LU
Sow T BIHE 25, 32, 50 d, AW ENPIFHE 27,
S 1T T 31,33 d, DA KR P I S U e o A AR KB
B ) H A M (2011) . HFE%Q003)HF 58 LB, 25°CHIK
TR P58 T 32 10T 20y 0 A P A AR Rl P IR 2, PRI
1of GMNEBRE R, AN, TEIEEIR S, JesRkAY A

0 5 IIO 1I5 2‘0 2lS 3IO 3I5 4‘0 4lS 56
Hs} ] Time/d
B 1 ANTRTIELE 2 T RV U0 A D8 B0 P 114 245 - I fH 2%
Fig.1 The concentration of enrofloxacin in
M. anguillicaudatus under different experimental conditions
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Fig.2 The concentration of ciprofloxacin in
M. anguillicaudatus under different experimental conditions
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Tab.3 The equation and the parameters of elimination
curves of enrofloxacin and ciprofloxacin

T Bk ph 287 72
21 5] : 2 -
Grou Equation of R pAh7) Tip(d)
P elimination curve

ENR-15C ¢=2885.6¢ """ (0968 0.114 6.08
ENR-20°C  ¢=2583.1¢ %" 0959 0.174 3.98
ENR-25C  ¢=1793.6¢ %213 0976 0213 3.25
CIP-15C c=782.8¢%132" 0970 0.132 5.25
CIP-20°C c=689.0¢ %% 0981 0.135 5.13
CIP-25°C c=5745e¢%1 0982 0.145 4.78

H T SR AR K R BT B S ST
R RBR AT 10.0 pg/kg, MRIRHFST S5 5B
WU R SN R TR B N T BRI A, TR
20C ZEA MK TR, LA 20 mg/kg & ESHE 7 d,
RV VD 5L 5 RPN Vb L 7R R SRR P 18 I R K 24 399 0L AN
/NF32d,

HF2WEkRZF 2 R, BRKIRZN, %
i A2, EIEAE L KT FhE SR
225 1 I B P A — 22 Y B2 (Palominos et al, 2008;
Nieto et al, 2008), UL, I RAKE I b ZEAR 4 B AR 57

FHARSE | SEPRIRTH AT 73 B A AT T E
3 #ig

TR VD ORI 0 S 7 Y S80S P £180 3 B ALy
— e J1Fad R, 25 COKIR T IHBRECR . % IR IIPR SR
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The Residues and Elimination of Enrofloxacin and Ciprofloxacin in
Loach Misgurnus anguillicaudatus

@

SUN Huiyu'", CHEN Junyi', WANG Yunfei', GU Kailang

(1. Xuzhou Entry-Exit Inspection & Quarantine Bureau, Xuzhou 221006;
2. Xuzhou Vocational College of Bioengineering, Xuzhou 221006)

Abstract In recent years, with the rigorous limits on drug residues in the loach Misgurnus
anguillicaudatus from importing countries, the M. anguillicaudatus exporting enterprises and the export
inspections are facing enormous challenges in drug use and control. The current study investigated the
residues and elimination of enrofloxacin (ENR) and ciprofloxacin (CIP) in M. anguillicaudatus to provide
a reasonable dosing plan and withdrawal period for the aquaculture industry. The loach M.
anguillicaudatus purchased from an aquaculture farm were fed 7 days to adapt the experimental water
quality and then divided into three groups at different temperatures, and fed with enrofloxacin or
ciprofloxacin at a dosage of 20 mg/kg per day for 7 consecutive days. Samples were collected at various
time points to measure the contents of ENR and CIP by the high performance liquid chromatography
tandem mass spectrometry (HPLC-MS/MS). The results showed that both the elimination of ENR and
CIP were complied with the first-order kinetics, and the water temperature significantly affected the
elimination rate of both drugs. At 25°C, 20°C and 15°C, it took 25, 32 and 50 days, respectively, for the
enrofloxacin compound metabolized to less than 10.0 pg/kg in the body of M. anguillicaudatus. It took 27,
31 and 33 days for ciprofloxacin to metabolize to less than 10.0 pg/kg. Based on the South Korea limits of
no more than 10 pg/kg for quinolones in M. anguillicaudatus, a withdrawal period of 32 days is
recommended for the M. anguillicaudatus exporters by considering the actual culturing environments in
Xuzhou and nearby area.
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