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Abstract With the people’s lives improving, the demands of livestock products on the import and export aspects were growing. Veterinary

drug residues as the important factor which might influence animal products safety has become a major concern. In this paper, the status quo

and inspection of the veterinary drug residue and the corresponding control measures were put forward.
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1 Introduction

As the international trade integration gets intensive, the safety of
animal derived food has become an issue that caught global atten-
tion, among which the problem of veterinary drug residue is prom-
ising. Because of great cultivation differences and imperfect laws
and regulations, as well as many money-oriented husbandry com-
panies in China, the overdose of additives in veterinary drug is
very so common that the addition of veterinary drug residue in ani-
mal derived food for international trade is getting worse and worse,
which often leads to reduction of export amount or being banned.
Thus, to solve this problem becomes a challenge task for both em-
ployees in the entry-exit inspection and quarantine bureau and vet-

erinarians.

2 Status quo of veterinary drug residue

According to the definition given by the Joint Council of Food Ag-
ricultural Organization and World Health Organization on Veteri-
nary Drug, veterinary drug refers to the residue of primary medi-
cine or its metabolism in the livestock which has been injected
with medicine. Animal derived food is the general term of meat
(including intestine such as liver, kidney) , egg, dietary and milk
product'"’.

Right now, the main factor for causing the veterinary drug
residue in the animals for export and import is medicines such as
antibiotics, hormone and pesticide, etc. According to the Joint
Expert Council of Food and Agriculture Organization, there are a-
bout 120 species of veterinary drug residues in food, among which
antibiotics are the major veterinary additives and veterinary medi-
cine residue, accounting 60% of the additives in the medicine! |

because antibiotics promote the growth of livestock and the ex-
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change rate of fodder, and perfect the quality of product. There-
fore, people apply antibiotics into the treatment of animal diseases
and add it to the fodder to prevent diseases, which will bring di-
rect and enormous economic benefit for producers and improve
animals’ productivity. Some producers put in much more doses
than it is required. Some people even use prohibited medicine or
fake medicine. All those facts lead to the drug residue in animals.
Even though the Chinese Agricultural Department has constantly de-
manded that the production of fodder and veterinary drugs should
follow the given standards, the limits of laws and regulations, as
well as observation system result in the veterinary residue phenome-
na in China, which not only influences the health of Chinese, but
also obstructs the export and import of animal derived food in Chi-

. . . . . 3
na. Such situation has been increasing in recent years"™ .

3 Detection of veterinary drug residue in China

Chinese Agricultural Department has been working on the detec-
tion of veterinary drug residue in animals. So far, tens of methods
to detect the veterinary drug residue in animal derived products
have been issued, which provided certain basis for future study.
However, the species of veterinary are too few and most of them
have been banned from using. Moreover, the method is limited in
traditional equipment, such as high performance liquid chromatog-
raphy, gas chromatograph, LC/MS and GC/MS. The above-men-
tioned equipments are too expensive and complicate to operate that
they have become unsuitable for massive detection and monitoring.
Scientists have invented several agents to detect the veterinary res-
idue, but there isn’t a single set of all-round veterinary residue
risk evaluation and detection system. The study of enramycin — en-
zyme — immune — detection technology has hardly been reported in

other countries™’.

At present, only Japan has reported on such
residue in animals and aquatic food'""’.

In face of the technological problems, China is still in the
passive position. According to the Report on the Highest Amount
of Veterinary Drug Residue in Animal-derived Food, issued by

Agricultural Department, and Study on the Adoption of Interna-
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tional Standards and Some Advanced Standards of Agricultural
Products in China, issued by State Standard Committee, the veter-
inary species in the relevant medicine residue standards mainly in-
clude some registered drugs and banned drugs, instead of the ones
that have been registered in other countries. In recent years, be-
cause the lack of relevant detection standard in China and infusion
of livestock product from other countries, Chinese food can not be
exported to other countries, which has threatened the safety of ani-
mal derived food in China and has obstructed the development of

export trade.

4 International veterinary drug residue detection lev-
els

As the limits of veterinary drug residue in livestock product are
getting lower and lower, microanalysis or ultramicroanalysis is of-
ten required. However, because of many species of veterinary
drugs and complicated chemical structure and components, some-
times it is necessary to detect the toxic metabolism, degradation
product, conversion product, and inter-medium product, etc.
These trends have posed new challenge and requirement to the de-
tection skill and method in export and import trade in China. The
detection method and equipment has been developed in recent
years. In terms of detection equipment, the high performance gas
chromatography and liquid chromatography in 1960s have been re-
placed by the LC/MS and GC/MS in modern days. Speaking of
detection method, scientists nowadays prefer enzyme immune anal-
ysis method, ion assimilation spectrum method, light spectrum
method, and nuclear magnetic resonance spectroscopy, etc. The
application of those equipment has made the modern international
trade easier and more advanced and has caused technological ad-
vantage and trade barrier in developed countries such as Europe,
America and Japan'®’. Tt is said that the American Food and Drug
Administration can detect more than 360 kinds of drug residues in
food at the same time. Germany can do 325 species, Canada and
251. In Japan, there are more than 6 000 detection standards,
which almost cover from original animals to animal derived prod-
ucts. Certainly, in today’s world, new ways to detect drug resi-

dues are improving every day.

5 The trend of veterinary drag residue detection in
the world

In recent years, developed countries such as European Union,
American and Japan have more strict requirements on veterinary
drug residue. For instance, the species of usable veterinary drugs
in European Union had decreased from 967 to 350 after 2008,
which meant that the animal derived products which have been in-
jected with banned medicine can not be exported to European
Union. In 2002, three laboratories have been established in Switz-
erland and England where the 1g/kg of nitrofuran residue can be
detected. In the meantime, Japan expanded its drug residue in
imported food from 229 kinds to all the food and required that if

veterinary drug residue amount hasn’t been listed in the brand of

livestock product, the product would be banned. Besides, as long
as Japan thinks certain country is the one with more veterinary
drug residue, it would stop import food from this country. Accord-
ing to the Food Hygiene Law in Japan in May, 2003, the highest
amount of many kinds of residue is only one tens of the original
standard and those without limit index, the allowed residue is no
larger than 0.01 mg/kg'*”’.

6 Suggestions on improving drug residue detection
technology

At present, the common measure to detect residue in veterinary
drug in animals is to use ELISA and RIA to detect samples and to
choose the suspicious samples to verify with LC/MS and GC/MS
method so as to ensure the frequent international trade in a cheap,
convenient and efficient way. According to the above experiences,
it is suggested that China should introduce from foreign countries
the detection method and relevant technology, improve the current
industrial and national standards, quicken the invention of detec-

tion agents, enhance workers professional skills and transform the

existed detection technology for commercial promotion'"""'.

7 Conclusions

All in all, the veterinary drug residue in animal derived product in
China is in a burning situation and the detection technology in
China still lags behind developed countries. The improvement
needs cooperation from all sides. Only when the integration of fod-
der, veterinary medicine and detection are realized can we carry

out the one package service, which is what all veterinarians and

professional workers have been trying to achieve'"” ™).

References

[1] CHEN YZ, HU B. Reasons & harm of animal medicine remainder to animal
material food[J]. Journal of Food Science and Biotechnology, 2009, 28(2):
116 —=162. (in Chinese).

[2] HU B, CHEN YZ, ZHU YD. Analysis on hazard and causes of veterinary drug
residues in animal origin food[J]. Chinese Journal of Animal Health Inspec-
tion, 2009, 3(1): 21 =23. (in Chinese).

[3] NIE FH, XU XB. Progresses of studies on veterinary drug residue in food ani-
mals[J]. Chinese Agricultural Science Bulletin, 2006, 22(9): 71 -=75. (in
Chinese).

[4] Japan MHLW Food Safety Office. Introduction of the positive list system for ag-
ricultural chemical residues in foods[ EB/OL]. (2007 —02 —08)http://www.
mhlw. Go. jp/english/ topics/foodsafety/ positivelist 060228/ introduction. ht-
ml.

[5] GU CQ. Using Japan positive list system for reference to perfect national food
safety system[J]. China Standardization, 2007(2) : 61 —63. (in Chinese).

[6] CHENG J, LI YJ, ZHANG Y, et al. Research progress of detection of veteri-
nary drug residues in animal products[J]. Chinese Journal of Animal Hus-
bandry and Veterinary Medicine, 2009(10) : 8 =9. (in Chinese).

[7] GENG TL. Differences of veterinary drug residues limitation standard at home
and abroad and technical barriers to trade measures[ J]. Poultry Science, 2005
(7):5-8. (in Chinese).

[8] GENG TL. Animal products drug residues limitation adopting international
standard and foreign countries advanced standard[J]. Agricultural Quality &
Standards, 2004(3) : 25 -28. (in Chinese).

[9] YUAN ES, CHEN ZH, LIN AQ. Detection method for persistent enzyme resi-
dues in meat and meat products for export[J]. Port Health Control, 1999(2) :
5-8. (in Chinese). (To page 122)



122 Asian Agricultural Research 2013

ges classification with SVM[J]. Journal of Image and Graphics, 2007(4) .
648 —654. (in Chinese).

[25] MANTERO P, MOSER G, SERPICO SB. Partially supervised classifica-
tion of remote sensing images through SVM — based probability density esti-
mation[ J]. IEEE Transactions on Geoscience and Remote Sensing, 2005,
43(3): 559 -570.

[26] BRUZZONE L, CHI M, MARCONCINI M. A novel transductive SVM for
semisupervised classification of remote-sensing images[ J |. TEEE Transac-
tions on Geoscience and Remote Sensing, 2006, 44(11) : 3363 —3373.

[27] CASTILLO C, CHOLLETT I, KLEIN E. Enhanced duckweed detection u-
sing bootstrapped SVM classification on medium resolution RGB MODIS
imagery[J]. International Journal of Remote Sensing, 2008, 29(19) ; 5595

-5604.

[28] DEMIR B, ERTURK S. Hyperspectral image classification using relevance
vector machines[ J]. TEEE Geoscience and Remote Sensing Letters,, 2007,
4(4) . 586 -590.

[29] CHEN JJ, YE ZX. Remote sensing image classification using active learn-
ing with multiclass support vector machine[ J]. Science of Surveying and
Mapping, 2009, 34(4) . 97 —=100. (in Chinese).

[30] ZHANG R, MA JW. State of the art on remotely sensed data classification
based on support vector machines[J ]. Advances in Earth Science, 2009,
24(5): 555 =562. (in Chinese).

[31] LONG J, YIN JP, ZHU E, et al. A survey of active learning[ J]. Journal
of Computer Research and Development, 2008, 45(S1): 300 —304. (in
Chinese).

[32] RAJAN S, GHOSH J, CRAWFORD MM. An active learning approach to
hyperspectral data classification[ J]. TEEE Transactions on Geoscience and
Remote Sensing, 2008, 46(4) : 1231 —1242.

[33] JUN G, GHOSH J. An efficient active learning algorithm with knowledge
transfer for hyperspectral remote sensing data[ D]. Boston: IEEE IGARSS,
2008.

[34] TUIA D, RATLE F, PACIFICI F, et al. Active learning methods for re-
mote sensing image classification [ J]. IEEE Transactions on Geoscience
and Remote Sensing, 2009, 47(7) : 2218 -2232.

[35] ZHU X. Semi-supervised learning literature survey[ R]. Madison: Univer-
sity of Wisconsin, 2008.

[36] YANG W. Remote sensing classification based on semi-supervised learning
[D]. Shanghai: Shanghai Jiaotong University, 2009. (in Chinese).

[37] CHEN R, CAO YF, SUN H. Multi-class image classification with active
learning and semi-supervised learning [ J]. Acta Automatica Sinicam,
2011, 37(8) : 954 —962. (in Chinese).

[38] TUIA D, CAMPS - VALLS G. Semi-supervised remote sensing image clas-
sification with cluster kernels[ J]. IEEE Geosci Remote Sens Lett, 2009, 6
(2): 224 -228.

[39] NIMA HATAMI, REZA EBRAHIMPOUR. Combining multiple classifiers :
Diversify with boosting and combining by stacking[ J]. International Jour-
nal of Computer Science and Network Security, 2007, 7(1) : 127 -131.

[40] HAM J, CHEN Y, CRAWFORD MM, et al. Investigation of the random
forest framework for classification of hyperspectral data[ J]. TEEE Transac-
tions on Geoscience and Remote Sensing, 2005, 43(3) : 492 —501.

[41] JOELSSON SR, BENEDIKTSSON JA, SVEINSSON JR. Random forest
classifiers for hyperspectral data[ C]// IEEE International Geoscience and
Remote Sensing Symposium( [GARSS05). Seoul: [S.N. ], 2005; 160 —

Ce00S00S00S00S00SO0S00S00S00S00S00S00S00S00S00S00S00S00S00SO0SO0 SO0 SO

(From page 117)

[10] Japan Sanitary Department. Detection method for residues in livestock,
aquatic food[Z]. (in Chinese).

[11] ZHANG HY, ZHANG LH. Status and corresponding measures for animal
food drugs residue at home and abroad[J]. Journal of Animal Science and
Veterinary Medicine, 2007, 26(5) : 114 —115. (in Chinese).

[12] LIU DY. Status quo, problem and countermeasure for veterinary drug resi-
dues in the food of animal origin[J]. Zhejiang Journal Animal Science and
Veterinary Medicine, 2009(2) : 14 —15. (in Chinese).

163.

[42] GISLASON PO, BENEDIKTSSON JA, SVEINSSON JR. Random forests
for land cover classification[ J]. Pattern Recognition Letters, 2006, 27(4) ;
294 —300.

[43] BO YC, WANG JF. Combining multiple classifiers for thematic classifica-
tion of remotely sensed data[ J]. Journal of Remote Sensing, 2005, 9(5) :
555 —563. (in Chinese).

[44] PENG ZL, MAO XC, LIU WY, et al. Method for classification of remote
sensing images based on multiple classifiers combination [ J ]. Remote
Sensing for Land & Resources, 2011(2): 19 -=25. (in Chinese).

[45] LI CG, SHAO GF. Combination multiclassifier for object — oriented classi-
fication of forest cover[J]. Journal of Nanjing Forestry University; Natural
Science Edition, 2010, 34(1): 73 =79. (in Chinese).

[46] MA YC, FANG T. Multiple classifier fusion in high — resolution remote
sensing based on genetic algorithms [ J ]. Computer Engineering, 2010
(20): 170 =172. (in Chinese).

[47] YANG HB, WANG ZM, ZHANG T. Remote sensing classification based
on hybrid multi-classifier combination algorithm[J]. Computer Engineer-
ing, 2010, 36(11): 173 —175. (in Chinese)

[48] SHIPP CA, KUNCHEVA LI. Relationships between combination methods
and measures of diversity in combining classifiers[ J |. Information Fusion,
2002, 3. 135 -148.

[49] GUO HL, CHENG XY. Method of selective multiple classifiers ensemble
[J]. Computer Engineering and Applications, 2009, 45(13); 186 - 187.
(in Chinese).

[50] MAGNUSSEN S, BOUDEWYN P, WULDER M. Contextual classification
of Landsat TM images to forest inventory cover types[J]. International
Journal of Remote Sensing, 2004, 25, 2421 —2440.

[51] CORTIJO FJ, DE LA BLANCA NP. Improving classical contextual classifi-
cation[ J]. International Journal of Remote Sensing, 1998, 19: 1591 -
1613.

[52] ZHOU H. Hierarchical analysis method for high resolution remote sensing
image[ D]. Changsha; NUDT, 2010. (in Chinese).

[53] ZHONG YF, ZHANG LP, GONG JY. Remote sensing image classification
based on artificial immune system[J]. Journal of Remote Sensing, 2005
(4): 374 -380. (in Chinese).

[54] LIU Y, GUAN X, LUO S, et al. Application of remote sensing technology
in crop growth monitoring and yield estimation [ J]. Hunan Agricultural
Sciences, 2010(11) : 136 —139. (in Chinese).

[55] CHEN JF, CHEN KM, XU JB. Research on the remote sensing monitoring
of grassland productivity based on TMNDVI [ J]. Agricultural Science
&Technology, 2011, 12(1); 119 —122.

[56] WANG N, JIANG N, LV H, et al. The methods of the atmospheric correc-
tion based on the crop area estimating[ J]. Inner Mongolia Agricultural
Science and Technology, 2011(4) : 70 —74. (in Chinese).

[57] ZHANG XR, ZHANG YL, LIU LS, et al. Remote sensing monitoring of
the subalpine coniferous forests and quantitative analysis of the characteris-
tics of succession in east mountain area of Tibetan Plateau[ J]. Agricultural
Science & Technology, 2011, 12(6) : 926 —930.

[58] YUE CJ, WANG CY, YU F, et al. Research progress of monitoring soil
moisture by remote sensing technology[ J]. Ningxia Journal of Agriculture
and Forestry Science and Technology, 2010, 51(2): 9, 47 -49. (in Chi-

nese).

CO®0000S00G00S00S00S00S00S00S00S00S00S00S00S00S00S00SO0S00S00SOO SO0 SC

[13] JIN ZH. Analysis on status of veterinary drug residues in animal products
[J]. Veterinary Orientation, 2009(12) ; 47 =50. (in Chinese).

[14] DONG YC. Food safety and animal drugs residue monitoring[ J]. Chinese
Journal of Veterinary Drug, 2009(10) ; 24 —28. (in Chinese).

[15] CHEN YH, TIAN FS, XU R, et al. Determination of chloropromazine hydro-
chloride residue in animal —derived foods by enzymatic catalytic spectropho-
tometry[ J]. Journal of Anhui Agricultural Sciences, 2011, 39(29) . 18240,
18261. (in Chinese).



