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Investigation of Quinolones in Aquaculture Environment of the Pearl River Delta
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( L Institute of the Hydwbiology, Jinan Universiy, Guangzhou 510632, China; 2. Pearl River Fisheries Research Institute, Chinese A cademy of
Fishery Sciences, Guangzhou 510380, China)

Abstract: The concentrations and distributions of three sorts of quinolones (norfloxacin, ciprofloxacin and enorfloxacin) in water, sediments and
the tissues of 8 kinds of fishes from 7 sies in Pearl Rwer Delta aquaculture regions ( freshwater and marine) were determined by hish
performance liquid chromatography (HPLC) with fluorescence detector. Resuks showed that no quinolones were found in eiher fresh waterborne
or marine water. Noifloxacin, ciprofloxacin and enorflox acin in sediments collected from freshwater aquaculture region ranged from 5. 03- 13. 28,
3649 32and 87 13 ng g™ ', respectively, ranged from 1. 888 81, 0-1.09 ng* g ' in marine aquaculure area, respectively. Enorfloxacin
were not found in sediments from marine aquaculture. Three kinds of quinolones in liver tissues were higher than that in muscle tissues. The
residues of norfloxacin, ciprofloxacin and enorfloxacin in fish musde tissues ranged from 1. 95-100. 54, 0. 48-33. 26 and 1. 18-51. 89 ng* g™ ',
respectively. The concentration of phamaceuticals in fish tissues were ranked by size as following: norfloxacn, cipofloxacin and enofloxacin.
Higher concentration of quinolones was found in fish from freshwater aquacukure than marine aquaculture.
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Fig. 1 Sampling sies n fredwater and marine aquaculture areas
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(3) : Agilent TG C18(250 mm [ng'ml” | /% %
5 2.3 9. 10
* 4.6 mm) ’ (5 mL 85% NFLX 50 9.9 17. 08
1 000 mL, pH 2.4y 500 87. 0 2.4
(78: 22); :0.8 ml/min; 25°C; 10 3 1.7 93
CPFX 50 112. 7 7. 63
UL 280 nm, 452 nm. 500 % 6 30
(4) 5.0 ¢, 5 8.5 14. 8
10 ml, ( 18% 2 500 20) ENFX 50 9.1 9. 63
12000 ymin~ 1min,  50nL . 10mL 0 »7 6B



30

( Mean SD) ) 3 ;
( 2),
5.03~ 13.28 ng*g” ',
3 ) ;
3.64~ 9.32 ng*g ',

, ; 2
-1
: , 513~ 7. 12 mgeg .
2. 4 ,
4 3 , ,
2
Table 2 Parameters of collected samples
[ an /g
(Anguilla japonica) 4 73. 8%4.5 785165.6
( Channa agus) 6 25.7%£1.9 151£35.5
(Micaopterus salmotdes ) 3 2%.0x2.0 031757
(Hyp @ hthalmichthys molitrix ) 2 41. 0£4.3 1219%72.0
( Trachinotus ovatus ) 2 3. 3%2.7 #43%31.0
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Table 3 Analysis of quinolones in residues fish tissues collected from different freshwater and marine aquaculture regions/ ng* g~ !

100 ¥*t136 26.28%t47 1401%x22 3.38%0.8 283Ft0.8 195%0.5 69509 42106
3326+4.5  5&®%1.1 839%+1.2 460%0.5 083*0.3 049%0.2 2.27%0.5 L. 3t0.2
5190%6.3 2.47%3.1 14.65E18 2.07%0.2 1 18%0.3 1 41%+0.2 1.40%03 L. 71x0.4
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7135+6.8 10.48%t12.1 %27x45 890*1.5 492f1.1 548%+07 3.34%11 2. 11209
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Fig.3  Analysis of quinolone residues relationship between sediments and fih tissues
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Fig.4  Analysis of quinolone residues relationship between sediments and fih tissues

[18]

90% . ,

[15,16]
2

[19]

.Bjtklund

[17]

[21]

[22]

48~ 72 h



270

30

2 2
2
, 2
o
2
2
[ 3] [10] [24, 5]
3
> >
.3
2
2
2002
2
4
(13
-1
) ng*g
_ 1 _ 1
, ng*g ng*g
(2
(3)3
2
> >
(4)
[ 1] Andreu V, Blasco C, Pico Y. Analytical drategies to determine
quinolone residues in food and the environment [ J]. Trends Anal
Chem, 2007, 26( 6) : 534-556.
[ 2] Cab G, MclLachlan M S. Biaccumulation potential of persistent
organic chanicals in humans [ J]. Environ Sci Tech, 2004, 38: 2406
2412.
[ 3] Birelli A, Provini A. POPs in edible clams from different Italian and

Ewopean makets and possible human health rigks [ J]. Mar Pollut

[ 4]

[5]

[6]

[7]

[8]

[9]

[ 10]

1]

[12]

[13]

[14]

[15]

[ 16]

[17]

[ 18]

[19]

[20]

[21]

[2]

Bull, 2003, 46: 879-86.
Ohta S, Ishimka D, Nishimura H, et al. Comparison of polybranmated
biphenyl ethers in fish, vege ébles, and meats and levek in human mik of
nmursing wanen in Japan [ J]. Chanophere, 2002, 46( 5) : 689- 696.
Heberer T. Occurrence, fate and removal of phammaceutical residues in
the aquatic environment: a review of recent research data [ J] . Toxicol
Let, 2002,131: 5-17.
Carlson C, Johansson A K, Alvan G, et al. Are pharmaceuticak potent
environmental pollutants? Part [ : Environmental rsk assesments of
selected active phamaceutical ingredients [J]. Sci Total Environ,
2000, 364: 67-87.

[J]. ,2007,2(3):243251.
Robson R A. Quinolone phamacokinetics [ J]. Int J Antimicro Agent,
1992, 2(1): 3-10.

s

(1. ,2000,3(41) : 5759,

[J]. ,2000,24(6) : 559-563.
[JI. , 2006, 26( 1) :265-270.

Richardson B J, Lam P K S, Martin M. Emerging chenicals of
concem: Phammaceuticals and personal care products ( PPCPs) in
Asia, with particular reference to Southem China [ J]. Mar Pollut
Bull, 2005, 50:913-920.
[J]. , 2000, 27
(12): 2458-2462.
[JI. ,2007,16(2) : 384-388.
Park H R, Kim T H, Bark K M. Physicochemical properties of
quinolone antibiotics in various environments[ J]. Eur J Med Chem,
2002, 37- 443-460.
Andreozz R, Raffaele M, Nidklas P. Pharmaceuticals in STP effluents
and their solar photo degradation in aquatic environment [ J].
Chemosphere, 2003, 50: 1319-1330.
s s .. [J].
,20006, 17( 6) : 1086-1089.
[J]. ,2008,28(1): k7.
Bfklund H V, Eriksson A, Bylund G. Temperature-related absorption
and excretion of oxolinic acid in rainbow trout ( Oncahyndus mykiss )
[J].Aquacukure, 192, 102( 1) : 1#27.
LeT X, Munekage Y. Residues of seleded antibotics in water and
mud from shrimp ponds in mangove areas in Viet Nam [J]. Mar
Pollut Bull, 2004, 49: 922-929.
[JI. ,2004,28: 13-18.
Ueno R, Okada Y, Tatsuno T. Pharmacokinetics and metabolism of
miloxacin in cultured eel [ J]. Aquaculture, 2001, 193( 1) : 1+24.
Kostich M' S, Lazorchak J M. Risks to aquatic organisms posed by
human phamaceutical use[J]. Sci Total Environ, 2008, 389: 329-
339.
[J]. ,2003,19(6) : 448-451.
Andreu V, Blasco C, Pico Y. Analytical strategies to ddemine
quinolone residues mn food and the environment[]J]. Trends Anal
Chem, 2007, 26( 6) ;; 534-556.



