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Problems and countermeasures in the presence of drug residues
in aquatic products
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ABSTRACT: Drug residues in aquatic products is the main factor which restricts the quality and safety of
aquatic products. Detection technology as the main means for monitoring and researching plays an important
role in the related work. But the defects of the detect technique restrict the related work. So it is crucial to ana-
lyze and put forward the countermeasures. Through analyzing the problem of testing technical standards, the
positions of sampling and the effect of the metabolic processes of drug residues in aquatic products, this paper
discussed about how to improve the processing technology, how to strengthen the high throughput screening
methods for detecting the unknown and developing the standards of disabled drugs’ residues that comply with
the current environmental conditions of China. It provides a reference for strengthening the research of drug
residues in aquatic products and ensuring the aquatic products’ quality and safety.
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Table 1 The test items, test methods and scopes of aquatic products
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Table 2 Residue limits for aquaticveterinary drugs in China®®
MRLs pg/kg
florfenicol + 1000
flumequine + 500
& oxolinic acid + 300
sarafloxacin + 30
thiamphenicol + 50
trimethoprim + 50
+
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Table 3 Residue limits for aquatic veterinary drugs in EUPY
MRLs (ug/kg)
trimethoprim + 50
danofloxacin + 100
difloxacin + 300
enrofloxacin + 100
flumequine + 600
I oxolinic acid + 100
sarafloxacin + 30
tylosin + 100
florfenicol + 1000
chlortetracycline + 100
oxytetracycline + 100
tetracycline + 100
lincomycin + 100
neomycin + 500
paromomycin + 500
spectinomycin + 300
colistin + 150
celtamethrin + 10
ciflubenzuron + 1000
teflubenzuron + 500
+ 100
emamectin

+ 100
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Table 4 Residue limits for aquatic veterinary drugs in Canadal*”

MRLs (mg/kg)

0.1
emamectin
1.0
florfenicol 0.8
ormetoprim + 0.1
oxytetracycline 0.2
sulfadiazine 0.1
sulfadimethoxine 0.1
0.3
teflubenzuron
3.2
tricainemethanesulfonate + 0.01
trimethoprim 0.1
1.4 RRURZGE 8 — i =4k F E K= miE
ey EAIE R AR BR 168 »
’ 1077 -5-20084! 3-
' o -2- (methyl-3-quinoxaline-2-carboxylic acid,
MQCA) ,
) i
[47.48]
[34-36] 5 MQCA 5
MQCA

100 pg/kg

>

(semicarbazide, SEM)
2 FEREESEW

21 HYMARERFRACEIFZAHR, MR
FRAERIHIIEIT TIE

[41].

[43,44]

s >

[45]

[49,50]



1 S 19
[51]
: 24 FEEXRIFR, TERERTEREHIAY
%% B IR EFRE
22 MRRMVESBEFERENTR, E15
B BT ok 3 E S R IR SE 7E 5 , ,
3 I £
, 2006 ; ;
2.3 IMsEEARR, REHEGM%RE EIEKE & 2Tk
’ (1 : : [M].
,2002.
LiJS, Qiu YM, Wang C. Analysis of veterinary drug residues[M].
> Shanghai: Shanghai Science and Technology Publishing Press,
> > 2002.
) [2] M]. , 2005.

Lin H. The safety of aquatic products [M]. Bejing: China Light



20

[3]

(4]

[3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

Industry Press, 2005.
[31. ,2011, 28(5): 3195-3199.
Ye JF, Chen XM, Dai WW, et al. Extraction of Collagen from
Sea Cucumber and Analysisof Its Elementary Composition[J].
Chin J Spectroscopy Lab, 2011, 28(5): 3195-3199.
, ) . (.

, 2005, 24(6): 39-41.
Xiao F, Zeng MY, Dong SY, et al. Research Progress in Sea
Cucumber Collagen[J]. Fish Sci, 2005, 24(6): 39-41.

> . [J].

, 2007, 28(7): 194-196, 202.
Fang Y, Guo SD. Research on basic quality of muscle and calli-
pash from Trionyxsinensis[J]. Sci Tech Food Ind, 2007, 28(7):
194-196, 202.
Marazuela MD, Bogialli S. A review of novel strategies of sam-
ple preparation for the determination ofantibacterial residues in
foodstuffs using liquid chromatography-basedanalytical me-
thods[J]. Anal Chim Acta, 2009, 645: 5-17.
Lucie N. Challenges in the development of bioanalytical liquid
chromatography—mass spectrometry method with emphasis on
fast analysis[J].J Chromatogr A, 2013, 1292: 25-37.
SN/T 1627-2005

[S].

SN/T 1627-2005 Determination of metabolites of nitrofurans re-
sidues in animal origin food for import and export—HPLC-MS/
MS[S].

781 -4-2006

- [S].
Announcement of the Ministry of Agriculture No.781-4-2006
Determination of nitrofuran metabolites in animal derived food
by high performance liquid chromatography-tandem mass spec-
trometry[S].
GB/T 20752-2006
- [S].
GB/T 20752-2006 Method for the determination residues of the
metabolites of nitrofuran in pork, beef, chicken, porcine liver and
aquatic products-LC-MS-MS method[S].
GB/T 21311-2007
/ [S].

GB/T 21311-2007 Determination of residues of nitrofuran meta-
bolites in foodstuffs of animal origin—HPLC-MS/MS me-
thod[S].

783 -1-2006

- [S].

Announcement of the Ministry of Agriculture No.783-1-2006

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[22]

Determination of nitrofuran metabolic residues in aquatic prod-
ucts by LC-MS/MS method[S].
SN/T 1768-2006

[S].
SN/T 1768-2006 Determination of malachite green, crystal violet
and the corresponding leuco compounds in the aquatic prod-
ucts[S].
GB/T 19857-2005
[S].
GB/T 19857-2005 Determination of malachite green and crystal
violet residues in aquatic product[S].
SC/T 3021-2004
[S].
SC/T 3021-2004 Determination of malachite green residues in
fishery products High-performance of liquid chromatography[S].
GB/T 20361-2006

[S].
GB/T 20361-2006 Determination of malachite green and gentian
violet residues in fishery products—High performance liquid
chromatography with fluorescence detector[S].
781 -2-2006
- [S].
Announcement of the Ministry of Agriculture No.781-2-2006.
Determination of chloramphenicol residues in animal derived
food by high performance liquid chromatography-tandem mass
spectrometry[S].
GB/T 20756-2006
- [S].
GB/T 20756-2006 Method for the determination of chloramphe-
nicol, thiamphenicol, and florfenicol residues in edible animal
muscles, liver and aquatic products—LC-MS-MS method[S].
GB/T 22959-2008
- [S].

GB/T 22959-2008 Determination of chloramphenicol, thiamphe-
nicol and florfenicol residues and baked
eel—LC-MS-MS method[S].
GB/T 22338-2008
[S].
GB/T 22338-2008 Determination of multi-residues of chloram-

in fugu, eel

phenicols in animal-original food[S].
SN/T 1864-2007

- [S].
SN/T 1864-2007 Determination of chloramphenicol residue in
animal-derived food for import and export—LC-MS/MS me-
thod[S].
SN/T 1604-2005



21

(23]

[24]

(23]

[26]

(27]

(28]

[29]

[31]

[S].

SN/T 1604-2005 Inspection of chloramphenicol residues in ani-
mal derived food for import and export—Enzyme linked immu-
nosorbent assay method[S].

958 -14-2007

- [S].

Announcement of the Ministry of AgricultureNo.958-14-2007.
Determination of chloramphenicol and florfenicol in fishery
products by GC-MS[S].
SC/T 3018-2004
[S].
SC/T 3018-2004 Determination of chloramphenicol residue in
fishery products Gas chromatography[S].

1025 -26-2008

[S].

Announcement of the Ministry of Agriculture No.1025-26-2008
Determination of chloramphenicol in edible animal tissues by
immunoassay[S].

958 -13-2007

[S].

Announcement of the Ministry of Agriculture No.958-13-2007
Determination of chloramphenicol, thiamphenicol and florfenicol
residues in fishery products

783 -2-2006

Gas chromatography method[S].

[S].
Announcement of the Ministry of Agriculture No0.958-13-2006
Determination of norfloxacin, ciprofloxacin, enrofloxacin in fi-
shery products—Liquid chromatography method[S].
GB/T 22951-2008
- [S].
GB/T 22951-2008 Determination of 18 sulfonamides residues in
fugu and eel—LC-MS-MS method[S].
SN/T 1965-2007
[S].
SN/T 1965-2007 Determination of sulfonamides residues in eel
and eel products—High performance liquid chromatographic
method[S].

1077 -1-2008 17 15

- [S].
Announcement of the Ministry of AgricultureNo.1077-1-2008
Simultaneous determination of 17sulfonamides and 15quinolones
residues in aquatic products by LC-MS/MS method[S].
1025 -23-2008
- [S].
Announcement of the Ministry of Agriculture No.1025-23-2008

Determination of sulfonamides residues in edible tissues of ani-

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

mal Liquid chromatography-tandem mass spectrometry[S].
GB/T 21316-2007

- / [S].

GB/T 21316-2007 Determination of residues of sulfonamides in
foodstuffs of animal origin—LC-MS/MS[S].
958 -12-2007

[S].

Announcement of the Ministry of Agriculture No.958-12-2007
Determination of sulfonamide residues in aquatic products High
performance liquid chromatography[S].

[J1.

,2013, 37(2): 269-280.

Liu YT, Ai XH, Suo WW, et al. Tissue distribution and elimina-
tion of malachite green and its metabolite leocomlachite green
from channel catfish(letaluruspunetaus) after bath treatment[J].
Acta Hydrobiol Sin, 2013, 37(2): 269-280.

[J]. (

), 2008, 47(9): 63—69.

Tan ZJ, Zhai YX, Leng KL, et al.The Depuration rules of the
metabolites offurazolidone and nitrofurazone in turbot Scoph-
thalmusmaximus[J]. Acta Scient Natural Univ Sunyatseni, 2008,
47(9): 63-69.

[3]. , 2011, 35(8):
1182-1190.
Zhou S, Hu LL, Fang WH, et al. Pharmacokinetics of enroflox-
acin and its metabolite ciprofloxacin inmud crab(Scylla para-
mamosain[J]. J Fish China, 2011, 35(8): 1182—1190.
SC/T 3016-2004 [S].
SC/T 3016-2004 Method of sampling plans for fish and fishery
products[S].

235 ,2002.
Announcement of the Ministry of Agriculture No.235 Maximum
residues limits in animal food, 2002.

EEC No. 2377/90Consolidated version of the Annexes I to IV of
Council Regulation

Administrative Maximum Residue Limits (AMRLS) and Maxi-
mum Residue Limits (MRLS) setby Canada. http://www.hc- sc.gc.ca/
dhp-mps/vet/mrl-lmr/mrl-lmr_versus_new—nouveau-eng.php
Pereira AS, Donato JL and DeNucci G. Implications of the use of
semicarbazide as a metabolic target of the nitrofurazonecontamina-
tion in coated products[J]. Food Addit Contam, 2004, 21 (1):
63-69.

Gregory ON, Timothy HB, Gregory WD. Semicarbazide forma-



22

[43]

[44]

[45]

[46]

[47]

(48]

tion in flour and bread[J]. J Agric Food Chem, 2008, 56 (6):
2064-2067.

[J]. , 2012, 40(10):
1530-1535.
Yu HJ, Li B, Cai YQ, et al. Determination of semicarbazidecon-
tent in crustaceans by liquid chromatography tandem mass spec-
trometry[J]. Anal Chem, 2012, 40(10): 1530-1535.
Saari L, Peltonen K. Novel source of semicarbazide: levels of
semicarbazide in cooked crayfish samples determined by
LC/MS/MS[J]. Food Addit Contam, 2004, 21: 825-832.
Samsonova JV, Douglas AJ, Cooper KM, et al. The identifica-
tion of potential alternative biomarkers of nitrofurazone abuse in
animal derived food products[J]. Food Chem Toxicol, 2008, 46
(5): 1548-1554.

1077 -5-2008
[S].
Announcement of the Ministry of Agriculture No.1077-5-2008
Determination of olaquindox metabolite residues in fishery
products by high performance liquid chromatography[S].
, > s [J].
, 2013, 47(6): 56-59.

Huang LL, Li J, Wang X, et al. Progress on Food Safety Evalua-
tion for Quinocetone[J]. Chin J Vet Drug, 2013, 47(6): 56-59.

[D]. ,2012.
Xue LC. Determination of olaquindox in aquatic productsby ultra

performance liquid chromatographytandem mass spectrometry

and studies on elimination of olaquindox and its metabolites in-
carassiusauratus[D]. South China University of Technology,
2012.

[49] Diogo LR, Alex DB, George LD, et al. Greening sample prepara-
tion in inorganic analysis [J]. TrAC Trends in Anal Chem, 2013,
45(4): 79-92.

[50] , s ,

[J]. ,2009, 8: 713-719.
Chen DM, Tao FY, Yu H, et al. Progress of sample pre-treatment
in analysis of veterinary drug residues[J]. Chem Commun, 2009,
8:713-719.

[51] Justyna P, Marek T, Anna MS, et al. Green chromatography [J].
J Chromatogr A, 2013, 1307: 1-20.

(UAE % 48 X #%)

fEH &I

SIS MEL, BHEBMIRA, it, iIRA
| Bl EAKFERELEEREEH.
&/ E-mail: sunwh@jysfri.ac.cn
£¥a -

EHRF, MR, X8, TEWRA
AAKEREEEEREES.

E-mail: zhaiyx@ysfri.ac.cn




