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Abstract: To survey the contamination level of antibiotics in aquatic products in Beijing market, crucian carp, carp,
grass carp and chub of different weights were sampled from several major farmer markets in Beijing and ten antibi-
otics including tetracycline, sulfa antibiotics and quinolones were analyzed by based on ultra performance liquid
chromatography-tandem mass spectrometry(UPLC-MS/MS). The result showed that only four antibiotics, i.e. sulfa-
methazine, marbofloxacin, norfloxacin and enrofloxacin, could be detected in some fish samples (2.1% ,4.2% ,
16.7% ,46.9% detection rate), while others were below detection limits. Among the detected norfloxacin and enro-
floxacin in crucian carp, carp, grass carp and chub, with the concentration of antibiotics,sulfamethazine and marbo-
floxacin were only detected in grass carp, while enrofloxacin in carp significantly higher than crucian carp, fol-
lowed by grass carp and chub, respectively. Only enrofloxacin in fish samples exceeded the maximum residue level

(MRL in NY5070-2002, 50 p.g+kg'). The concentrations of sulfamethazine, marbofloxacin and norfloxacin were
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higher in larger fish (with the highest concentration of 34.8,179.6.39.4 pg-kg') and not detected in small fish, in-

dicating the accumulation processes. In general, aquatic fish products in Beijing market showed contaminated by

antibiotics, while their residuals were mostly below MRL values. Best management practice is needed in cultivating

fishery and in antibiotics usage.

Keywords: antibiotics; fish; aquaculture products; Beijing market
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1  ##5 7% (Materials and methods)
L1 FEGh R

At 5T XN HE A IR K f0. 28 32 2 o i fn B
o AEEE BRGNS BT A at T A R
b 2 T S 0 DX U o AR A 43 D) e R R B R
Rl At & T SR & b A S & T e
T4 PR & i 3 AL 5 B P K A @Il ™= it & i 3%
PE R XA RS P L 4 A XA SR FE . 2009 4F
12 F 73 SIRGAE DA 4 52 17 325 A7 R i SR 4R L A 45
i B A IR AREE R E R b 3 AN
S B E GO R AR 2 AR R SR AR AR 96
A, o G R 6 0 1R Y 1R B ok

78~363 g.385~1 571 g.467~1 939 g.730~4 200 g, Kf
R AR A, B AR W T AR R B K I PR i fR &
SR G 2 0% O TR R AR ILIA 45 50 g, A SR i 2
SIH G 20 CLRAE R AT .
1.2 AR A5

e T AR 5 - R BT 3 ) (Waters 23 A
Quattro/Premier) ; &5 /0> #l ( Beckman A &) ; 2l B A¥ ;
R B 0 A IE C Ke 34 0 €835 46 (1. Tbaker 2
R 3 UG K 3 0 B 4K CRL LR O 18.2 MQem) 5
Me Il vaine Z& #h i (11.8 g Fr R . 27.6 g B TR A —
B.33.6 g 4 MU s T Kb . ER8E 1
L.pH 4.2);0.05mol* L' #§#8 = Z B 2% vh ¥ (pH 3.0)-
O AR 85:15)

B i < JBR 4 70 &2 (marbofloxacin, MBF) | %& i 7
£ (ofloxacin, OFL) , 35 % ) & (norfloxacin, NOR) , B i
b 5L (enrofloxacin, ENR) . fiff Jiit % & (sulfadiazine, SD) .
sk iz B 3L % IE (sulfamerazine, SM1) | fiff i — A 35k mig g
(sulfamethazine, SM2) . i Ji ! % W ( Sulfamethoxazole,
SMZ) . ;1% PU PR Z (Tetracycline Hydrochloride) | 5 iR 5
1% % (Doxycycline hyclate) . i fif £ W& A1 TAF WK /Y
Fic 1« 43 R BUBR HE 5 45 20 mg F 20 mL £ 5
FH 20 mL G4 R G %51 5 . F-20 C &4 F 4%
7o I R e i A P VRO o FTH &G i B
AN TR B B o AR
1.3 AU Hr A1

R A B3 25 1 . 6835 A O Waters ACQU-
ITY UPLC CI8 H; il 30 °C s FEfh S 10 °C 5 EAE
PRBL 10 pLs AR A Ry 0.1% H R K IRW . B Ry FHBE 5
BB Yk I A2 ¥ 5 0~4 min, 7% B—> 134% B; 4~6 min,
13.4% B—>21.4% B; 6>9 min,214% B—>70% B, #XJ5 H
70% B K& 3 7% B H 44 HF 3min; i # 0.2 mLemin',

JoT i 25 A - 1 5 A H S 55 L S L OE B AR
BB HIE 3.5 kV; IR BE 120 °C 5 350 Bl < B2
350 °C, Wiy RIS i 650 Leh ' S ifi & 0.25 mL-
min', 5 ZE R . AF 3 B A AE 3.5 min B U)A T
. 7E 11.5 min B Y)H BT %A, SR I 2 s e
(MRM) B RESHILER 1.
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Table 1 Acquisition parameters in mass spectrometry
E B 7 HEFLHL v THETI1 filf 43 RE 2 /ev THT2 filf 13 BE 2 fev
Compounds Precursor ion Cone voltage/v Product ionl  Collision energies/ev  Product ion2  Collision energies/ev
ik i s
250.8 30 155.5 16 107.5 25
Sulfadiazine
ik Jic P s
265 28 155.4 17 109.5 25
Sulfamerazine
it e — FY e s
278.9 33 185.7 16 107.5 30
Sulfamethazine
362.9 30 319.7 15 275.6 18
Marbofloxacin
AR R
361.9 32 317.8 18 260.7 27
Ofloxacin
W R
319.9 38 2757 18 232.7 20
Norfloxacin
NS
444.8 30 410.1 20 153.9 30
Tetracycline hydrochloride
Binib &
359.9 38 315.7 19 244.6 30
Enrofloxacin
Tk i Y 20 e
253.9 30 155.5 15 107.5 25
Sulfamethoxazole
BB NER
4449 32 4275 20 409.7 25

Doxycycline hyclate

1.4 A T 4h 3

FREL 2 g 510 4f ( f A RE 5, BT 15 mL 250
B A Mcll vaine Z #h i 1 mL M Z N5 4 mL,#
75 AH 5 min, L 4 000 remin” &8 F B0 5 min, B
FERET I 08D RRYEN 5 mL &
fER I — W, & IF 2 AR BV, AR T,
ERFEAYIINA 4 mL 0.05 mole L B iR = 2 e 2% o
W~ N 4 mLIEC bE, B A 2 min, L1 4 000 remin™'
ZKAF TN E L Sming W E—22 BT 2WAAT 022 pm
T L L B LA M
L5 43d g5 ik 5 o a4

WS FURE s IS R B TR & A v T W, 1
HC R R 4 R 2.5.5.0,10.0,25.0 A1 50.0 pgeL!,
DA JBT 5 00 b 9 5 YR 1740 T MR B (X, peg e L) S A A
B 5 25 0 IO o T 5 19 0 T AR (Y) R DA AR A L 4 o
S hREm L. W E AR B R O R R R AT
AIZRPE R A AR B R T 0,99,

PLHE bRAb A 0 15 e R T 3 0 A R
PIE MR T 10 2 e s B . ZEAE A A i 50 ng
g KO AR IETR 5 WS W, FE 00 TR A0, 4% BRI 50
AT I AE L W0 ) R TE 77% ~116% Z ] .

2 ZR 514718 (Results and discussion)
2.1 4 Fhfa S hhi A SR TS ekl

MFE 2 A DLFE 4 a2 10 Fidi R H
A Bl e R R E RR AR VD R TR BB T A
oAb ) oA A A R AR S 2.1% 5 4.2% 5 16.7%
46.9% » B W TR A K . i e = B E R PR
YR R fE s AR iR R EEYD R
PG RE A B R G R YA R B TR
WENE RRORVD R i RUD R BV B R R
FE N 34.8,179.6.39.4,67 pgekg'. R IP R B
PRI KH E e SRR SO HIE R AR — KK
TR AR AP DX A e Y vk FE AR O
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Table 2 Concentration range, mean and detectable rate of the antibiotics
K B /ME R AH LTS e i BR
Compounds Minimum/(pg-kg!) Maximum/(pg-kg ') Detection rate LOQ/(pgokg"
ik g i
<03 <03 0.0% 0.3
Sulfadiazine
ik g P ik i
< 07 < 0.7 0.0% 0.7
Sulfamerazine
il JHie — TP s W
< 0.6 348 2.1% 0.6
Sulfamethazine
ROV
<05 179.6 42% 0.5
Marbofloxacin
HEYE
<04 <04 0.0% 0.4
Ofloxacin
R A
<12 39.4 16.7% 12
Norfloxacin
LR U R R
< 0.6 < 0.6 0.0% 0.6
Tetracycline hydrochloride
Bk &
<1 67 46.9% 1
Enrofloxacin
ik gz
< 08 < 08 0.0% 0.8
Sulfamethoxazole
RS TR
< 0.6 < 0.6 0.0% 0.6

Doxycycline hyclate

22 AREFE ORFEREORE P AERG R 2ES

Fie HEIR B A0 IS A S 1) S8 B A 00« 4 SR R A R
AR T4y B R RN 3 A5, ROh 4 Bk
PR —E 25, BT LR i/ 3 A28 50 i
FVEEA A, R N 3 A 2RI MR
0 FE 23 9 R 272~363 g.93~320 g il 78~250 g; fif
YR /N B PR E 43 5 1005 ~2 652 g,
617~739 g 1 385~690 g; . fa K. /NI IREH
JE 435 h 795~1 992 g.715~1 375 g Fll 467~727
g5 B AT A O /N B AR EE Y FELA30 R 890~4 200 g
860~1 251g 1 730~1 140 g.

AR il e R R E RR R VD B R SR A
P AN T v 38 10 G L AR ) 4 v 5 e TR 0 B s
o " FE A R A A, YR SR I £ | o R B £ 5 TP
ELTEDUFp S A K FL DL R R D A e .
R E A0 T e — R I RR AR VD B v SR B YR
o it e 5 AN L /DN B R e R R VD R
e RN RN LR RN RN S 7R =R i
FHE 3 A, XRS5 A FFE 054052
PEVERK R Boitt 8 & B W kS gA OCT, a2

ZeEtEfafh, B B2 /AWM E, YT E R R
FswfajE T R R, EE LR AP 3 i £ L
TRUFAE Y E Bk A TR R T 1K )R B0 2
o, 6 2T K IR A SO )2 3K B A A Ab B R
WEBEZUZER T, A RA I & IR 2R
15 Y KOV H i B A9 0 AR Uy PR PR 28 >
MOy E O, KEaLE> 0, L2 0k,
X ] e WA R IR A e,
2.3 KT R B B A 2 £ B XU

R BT ] ] R A o T 3h 0 1 e s g T
A2 ENR W9 = 5k B PR & 100pg/kg. 45 & T H JE
BH B R 2 18 % b sk = b B A 28 R0 i R
RV AT W15 PP . VR 2 1 SRR K ™ S i AR R
(4 5 K% B3 PR R (MRL) HEAT T &, X F 5256 b iy
AP R FRATT T LA 8 3 2 B X 2 SR AT
fili o 2P0 A 200 B K5 B B i (MRL) E A A o 7T
Al NYS5070 — 2002 To 2 F 7K 7™ i v 6 25 5% 7[R
O H I RLE  AAR ISR AR H A 2 0 5o it
FH .S % T FAO/WHO [ £ i ik L iy v .2
5% B )(Residue of Veterinary Drugs in Foods) % — Jiit
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Table 4 The residue limits of antibiotic

pollution in aquatic products

L& ¥ 4 B
MRL/(pg-kg")
Compounds
Tk i s W
100
Sulfadiazine
i fre P s 1t
100
Sulfamerazine
i e . FR e
100
Sulfamethazine
Ly
R e
Marbofloxacin
I b B
T Kt
Ofloxacin
WA
50
Norfloxacin
EIN AU S
100
Tetracycline hydrochloride
Bis R
50
Enrofloxacin
ik gz T S
100
Sulfamethoxazole
ENCETVIE S
R

Doxycycline hyclate

B = (1995 ARAE 1T FICHD i v 85 24 d K5k B R o
PR )(Codex Maximum Residue Limits for Veterinary
Drugs in Foods.July 1997), [a] B A2 4 & (& 7K 7= 5 52
OG22 1 R g R HAS i A
B4 1 s Wy Pk | PR 2 A R sk B BR A B
(MRL), &5 75 F [ 7K 57 i 57 58 AF 7 3o e o i 2 B0 fif
FHA O 9 1 o 12 X T 52 36 v 10 - 400 5 A e R
B R IR KL SE ANk 4,

LA L A mt R 5T 3 0t SRR N i B A R
15 YK VAN Tt fre — PR ORR E E U TP B A A
B AR T B R 5% PR A (MRL) s JBR AR 10 2L 19 Je K
R R E R . Bk R I A B R E N 67 pge
kg ' (7 B0 Ao rboks: ), R i 1 X R 9 MRL {E (50
pgekg ) 7R H B =AM 28 oG IR R 41.6 pge
kg B T R AR B PR

P T e R O 2 DA SR B B ) A A v, B
(CEE STV 5 g S wR U 7 RE b A N O N
P N 7 ) NG e I T i L S N 51 i
SEPE SNSRI . 3 A U A FATT R BT K

il PR Y R E PR AR U0 R R U R R T
EAR FA B B lbr . BRI &
AP A A R A & A S SRR R —
St SRR N AT REIE A B R B8 R 2555 W)
AR HH 5 AT RE 25 K AR BIb R T DT 6 A 4 i
TETE R R . D T4 25 W sk L R G A
IR SR BCLA T 15 = — 2 o0 o 7K 7™ il o 2 4 A 3k
A S ST PRI A 2 ) A A BB AR
TORGE— AL ST T KT e 22 A A T
TR R . SRR HE AL ZE A TR B R I B L
P W E A E s P A R AT S A2l
B AR AR 2 PA 0 DU o B R
JEE L BRI 25 AR K 7= gt AT S B O

L LT JU AU BT 0 L 4 Bl iR OK R A
10 i AR 28 H A 6 e — TP R W E R £ 1D 2 L IR
PR B E 4 PR . ORI RS e
J R e G Y ) | R R £ o TP R
TE VO Fp (B 2R S 4G, B ARt i & i e . il
AR BR F , RRE £ B e — R e E | RR R 7D
R D B ARG VAR JBE A R 5 /N R £ D e £ A
TR U B g T R M AR i £ A Y 0 R D
B EETHE 3L, et Sl a2k
PRI P A R B B B A AR e BR A (A Bk
U R ER R .
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