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Control of Chemical Residues in Animal Foods
— Problems and their Countermesures —

Mun-han Lee and Kwang-soon Shin
College of Veterinary Medicine, Seoul National University

ABSTRACT—Heavy resposibility is placed on the veterinarian and the livestock and aquatic
animal producers to observe the period for withdrawal of a drug prior to marketing to assure
that illegal concentrations of drug residues in meat, milk, egg, fish and other animal foods
do not occur. This is essential from a public health standpoint because levels of residues in
excess of those legally permitted in edible tissues may produce injurious effects when consumed
over a long time span. With greater use of animal drugs of chemicals required in produetion
of food crops, livestock and aquatic animals, the possibility of human being continuously ex-
posed to drug and chemical residues for a life time is unequivocally evident.

Korean authorities concerned Ministry of Agriculture and Fishery and Ministry of Health
and Social Affairs, have recenly made their own regulations to control chemical residues in
beef, pork and chicken independently. Consequently, inspection for the chemical residues also
have been or will be carried out by the two authorities concerned without any cooperations.
It is undoubtfull to have a single regulation and national residue program for control residual
chemicals in animal foods and that the tolerance levels should be established in milk, egg, and
freshwater fish. Besides, we have no complete standard methods to analyze the residual chem-
icals and the methods have not been evaluated their efficiency, precise, accuracy and limit of
detection.

In this paper, the analytical methods and national residue programs in foreign countries
are introduced and discussed and the status of animal food safety in this country is also reviewed.

KeywordsSafety of animal food, Drug residue, Analytical methods, National residue program
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E 2. %8 249 AF 545 54 Amd 942 535 4¥ o4

Compound Original Rank 2-Value Ranking Year of CES Rank
Aflatoxin D A4 1985
Albendazole D A-2 1987
Ampicillin A B-2 1985
Amopicillin trihydrate A B-2 1985
Arsanilic acid A C1 1987
Cadmium D B4 1985
Captan D B-3 1987
Carbadox B A-3 1987
Chloramphenicol A A-2 1985
Chloramphenicol palmitate A A-2 1985
DDT A B-3 1989
Decoquinate D 74 1986
Dihydrostreptomycin D A-1 1989
Fenbendazole B B-3 1987
Fenthion B C-3 1985
Furazolidone B A-1 1987
Gentamicin sulfate A B-2 1986
Halofuginone D A-1 1989
Heptachlor and A A-1 1987
heptachlor epoxide

Hygromycin B C A-2 1988
Lead D B4 1985
Levamisole A C-2 1985
Levamisole hydrochloride A C-2 1985
Monensin A B-3 1985
Neomycin sulfate A B-3 1986
Paraquat A A4 1986
PCB’s D A4 1985
Streptomycin A A-3 1986
Sulfamethazine A B-1 1985
Sulfaquinoxaline A B-1 1987
Sulfathiazole A B-1 1987
24,5-T D A-3 1985
Tetracycline hydrochloride A B-3 1986
Thiabendazole A B-2 1987
Toxaphene A A-2 1985
Xylazine D Z4 1986
Zeranol B C-2 1986
Tylosin A D-2 1989
Virginiamycin B D4 1989

AD: EMHAE 14 3F 7154 A
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E 3. 223 0524 744 8(1989)

Bulls/ |Dairy |Heif- |Bob | Formu- | Non-fo- | Heavy Market | Boars/ | Lives- | Chic- | Chic- } Pou-
Residue Beef |Cows |ers/ |Calves|lated |rmula }Calves |Hogs |Sows tock |kens |kens |ltry
Designation Cows Steers Calves | Calves Totals | Young | Mature | Totals
Antibiotlcs 300| 1,200 300] 1,200 1,200 300 300| 1,200| 600| 7,500 300 300! 1,900
Area 50 ~---| -} - --- == - 25 25 100 50 --- 50
Arsenic -— - - - --= - - 30| --- 300 300 --- 600
Benzimidazoles --= ---i 300 --- 300 300 --- 3007 ---| 1,600 300 --= 300
Carbadox et Il Bl Mt --= == - 600| 600| 1,200 --- --- 0
Carbamates -—-1 600} ---| -—- 300 300 - ---1 ---1 1,200 --= - 100
Chloramphenicol -—-| 6001 ---| 300 - 300 --= -—-1 ---] 1,200
CHC’s 3000 600| 300 --- 300 300 300 3000 600 Z 300 300} 1900
Area 25 25 ---| - --- --= --= 25 25 100 50 --- 50
Clorsulon 300 300| 600| --- --- --- --- ---1 ---| 1,600 --- - 0
Cyromazine ---1 300 300| --- - --- --= --- ---1 1,000 300 300 600
{Seasonal/Area]
DES/zeranol -—-1 -==] 300 --- - --- --- e 600
Area --- --- 50| --- --= -== --- --- --- 50
Dibutyltin dilaurate - - - " - == - e 0 == --- 600
[Explor.]
Estrogenic - - | --- --- --- - - 0
Compounds
Halofuginone - -] - T --- --= - e 0 600 --- 600
Ipronidazole -—= - ) T --- --- - 300 300 600 - --- 300
Ivermectin 300 300| 300 --- 300 300 300 900| 900| 4,500
Melengestrol acetate -—-1 ---] 300 --- --- - - =] - 300
Nicarbazin - - --- - - - --- --= --- 0 300 300 600
Organophosphates | 300 600| 300| --- 300 300 300 300 600 3,900 300 300( 1,900
Area 25 25 - --- --- --- --- 25 25 100 50 --= 50
Sulfonamides 300 600| 300, 300 300 300 300 3,000, 600| 6700! 600 300| 2,500
Area 50 --—- 50| --- --- - --- 25 25 150 50 --- 50
Triazines -=={ --—| 300} --- --- --- --- 300 --- 600 --- -~ 300
lotals 1,950 5,150 3,700 1,800| 3,000 2,400, 1500 7,600 4,300 37,200 35001 1,800| 12,400
E 4. AFEA ¥4 28417H1989)
Total Estimated Lab Estimated
Residue Sample Units Time Per Sample Total Lab Time
Designation Analyzed Unit(Hours) (X100 Hours)
Antibiotics 23,109 0.55 127.10
Aresenic 2,228 051 11.36
Benzimidazoles 4,422 0.85 37.59
Carbadox 2,222 2.00 4444
Carbamates 1,300 3.00 39.00
Chloramphenicol 3,180 0.55 17.49
Chlorinated Hydrocarbons 11,174 0.50 55.87
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Total Estimated Lab Estimated
Residue Sample Units Time Per Sample Total Lab Time
Designation Analyzed Unit(Hours) (X100 Hours)
Clorsulon 2,366 1.30 30.76
Cyromazine 3,184 1.00 31.84
DES/zeranol 827 1.50 1241
Dibutyltin dilaurate 624 0.90 5.62
Estrogenic Compounds 2,167 1.00 21.67
Halofuginone 600 2.70 16.20
Ipronidazole 1,846 2.00 36.92
Ivermectin 4,500 1.15 51.75
Melengestrol acetate 387 2.00 7.74
Nicarbazin 600 1.15 6.90
Organophosphates
(import) 666 3.60 2398
(domestic)* 8,394 0.50 4197
Sulfonamides 21,336 0.95 202.69
Triazines 900 1.50 13.50
Totals 96,032 836.80

B 5 2N A AoN(zA) A4

Residue Designation

Species Sampled

Tissue Analysed!

Antibiotics

Arsenic
Benzimidazoles
Carbadox
Carbamates
Chloramphenicol

Chlorinated Hydrocarbons

DES/zeranol

Estrogenic Compounds/
Histopathologic Screening
Halofuginone

Nicarbazin
Organophosphates(imports)
Oranophosphates(domestic)

Sulfonamides

Cattle, Chickens, Ducks, Geese, Goats,
Horses, Rabbits, Sheep, Swine, Turkeys
Chickens, Swine, Turkeys

Cattle, Chickens, Goats, Sheep, Swine
Swine

Cattle, Ducks

Cattle, Sheep, Swine

Cattle, Chickens, Ducks, Geese, Goast,
Horses, Rabbits, Sheep, Swine, Turkeys
Cattle, Sheep

Cattle(Male), Sheep(Male)

Chickens

Chickens

Cattle, Sheep

Cattle, Chickens, Ducks, Geese, Goats,
Horses, Rabbits, Sheep, Swine, Turkeys
Cattle, Chickens, Ducks, Geese, Goats,
Horses, Rabbits, Sheep, Swine, Turkeys

Kidney, liver, muscle?

Liver, muscle

Liver, muscle

Liver, muscle

Liver, muscle

Kidney, muscle{domestic),
Muscle(imports)

Fat

Liver, muscle

Prostate gland, bulbourethral
glands, and/or seminal vesicles? liver
Liver, muscle

Liver

Muscle

Fat

Urine, liver,

muscle
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GC, HPLC, MS 59 21471719 A%5o] gad=n
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A4 F/FE o % ok 7HE Axsd FE5
53] Cd)oll oJsted ojofd wH-g-& Hojvl 98%9]
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Test method
Compound Description LDL/ MPL Level S?ecles/ Reference
MIC Status  Tissues
Albendazole Marker residue detected 20 50 IIB Cattle/liver Sec. 5.034
and quantified by HPLC- ppb ppb IIB-1 Cattle/muscle FSIS Chemistry
flourescence detection Sheep/muscle Lab Guidebook
liver
Extracts from HPLC 20 50 1B Cattle/liver Sec. 5.034
confirmed by GC-MS ppb ppb IB-1 Cattle/muscle FSIS Chemistry
Sheep/muscle Lab Guidebook
liver
Extraction with organic 0.05 NE IIE Red meat Copy available
solvents followed by ppm liver muscle  upon request
HPLC with UV detection
Amoxicillin Microbiological assay 0.02 002 1IIB Cattle, swine NADA 55-080 &
procedure: ability of tissue ppm ppm kidney liver ~ 55-089 Beecham
extract containing anti- muscle
mierobial activity to
inhibit microbial growth
Tissue extract quanti- 0.01 001 IIB Cattle, swine  Sec. 5.048
fied by HPLC using ppm Ppm kidney liver ~ FSIS Chemistry
fluorometer muscle Lab Guidebook
Ampicillin Microbiological assay 0.01 001 IIB Cattle, swine NADA 55-030
procedure: ability of tissue ppm ppm all Squibb
extracts containing anti-
microbial activity to in-
hibit microbial growth
Bacitracin Microbiological assay 005 NE IID All/kidney Kramer et al.
procedure: ability of ppm liver muscle  FDA 1974
tissue extracts containing
antimicrobial activity to
inhibit microbial growth
Cadmium Dry ashed tissue is 0.10 030 IB All/kidney Sec. 5.010
dissolved and quantified ppm ppm liver muscle  FSIS Chemistry
by AAS Lab Guidebook
Dry ashed tissue is di- NE 167 IE Allkidney Copy available
ssolved and quantified ppb liver muscle  upon request
by inductively coupled
plasma (ICP)
Dry ashed tissue is qu- 1.0 NE IF Poultry JAOAC, 60, 4,
antified by anodic ppb kidney liver =~ 826-832 (1977)

stripping voltammetry
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Table 7. continued.

Test method
Compound Description LDL/ MPL Level/ SPec1es/ Reference
MIC Status  Tissues
Carbadox Tissue extract is hydrolyzz 7.5 30 IIB Swine Sec. 5.014
ed and derivative is pre- ppb ppb liver muscle  FSIS Chemistry
pared and separated by Lab Guidebook
preparative TLC,
quantified by GLC
Extraction followed by 15 NE ITF Swine Pfizer
ion exchange chromatog- ppb liver muscle
raphy, quantified by GLC
Extracts confirmed by 15 NE IE Swine Copy available
EIMS ppb liver muscle  upon request
Chloramphenicol Tissue extracts are 25 NE IIE Cattle, swine Environmental
screened by E-Z screen  ppb muscle kidney Diagnostics
Tissue extract screened 5 NE IIE Cattle, swine  Antimic. Ag.
for chloramphenicol by ppb muscle Chemo., 25, 2,
CELIA CA 205-211 (1984)
Tissue extract is deri- 10.0 10.0 IIB Cattle/muscle Sec. 5.022
vatized and quantified by ppb ppb FSIS Chemistry
GLC with an electron B-1 Swine/pp Lab Guidebook
capture detector
Tissue extracts are 10.0 NE 1B Cattle/muscle Sec. 5.023
confirmed by MS using  ppb FSIS Chemistry
chemical ionization Lab Guidebook
Extraction of parentand 0.15 NE IIE Cattle, swine Copy available
glucuronide using C18 ppb muscle pp upon request
columns with GC capilla-
ry quantification as the
trimethylsilyl derivative
Extracts are confirmed 0.15 NE IE Cattle, swine  Sec. 5.023 FSIS
using NICI/MS ppb muscle pp Chemistry Lab
Guidebook; amended
criteria available
upon request
C18 cleanup of the hydro- 5 NE IIE Cattlefurine ~ Copy available
lyzed extract with GC ca- ppb upon request
pillary quantification as
the trimethyl derivative
Extracts are confirmed 5 NE IE Catt/urine Sec. 5.023 FSIS
Chemistry Lab
using NICI/MS ppb Guidebook; amended

criteria available
upon request
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Test method
Compound Description LD/ ypy, Level/ Spe(:les/ Reference
MIC Status  Tissues
Chlortetracycline Antibiotic screen test 0.01 NE IIIE All/kidney J.Food Prot., 1981,
(Swab): ability of tissue  ppm 44, 828-831
fluids containing anti-
microbial activity to in-
hibit microbial growth
Microbiological assay 001 NE 11D Allkidney Sec. 6.312
procedure: ability of ppm liver muscle  FSIS Microbiology
tissue extract containing lab Guidebook
antimicrobial activity to
inhibit microbial growth
Tissue extraction of par- 001 NE IIE Allkidney Sec. 5.031
ent drug is converted to ppm liver muscle  FSIS Chemistry
anhydro derivative and Lab Guidebook
quantified and identified
by HPLC
Tissue extractions of pa- 0.1 NE IIE All/kidney Copy available
rent drug is converted  ppm liver muscle  upon request
to anhydro derivative for
identification by TLC
Cloxacillin Antibiotic screen test 0.16 NE IIIE Al/kidney J. Food Prot., 1981,
(Swab): ability of tissue  ppm 44, 828-831
fluids containing anti-
microbial activity to in-
hibit microbial growth
Microbiological assay 002 NE IIF Dairy cows NADA 55-069
combined with HPLC ppm kidney liver =~ Beecham-Masengill
separation and quantified muscle
by microbial inhibition
DDT Micro alumina assay: 004 NE IIE All/fat pp Sec. 5.002 FSIS
(isomers of DDT column chromatography  ppm Chemistry Lab
collectively plus GLC Guidebook
reported as DDT)
GPC plus GLC 0.04 0.15 TIIA All/fat Sec. 5.003
ppm ppm FSIS Chemistry
Lab Guidebook
Mills method: Florisil 0.04 0.15 IIB AlYfat pp Sec. 5.001
column chromatography  ppm ppm FSIS Chemistry
plus GLC Lab Guidebook
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Table 7. continued.

Test method
Compound Description LDL/ MPL Level/ SPec“%/ Reference
MIC Status  Tissues
Decoquinate Tissue extracts are sc- 0.13 02 IIB Cattle, poultry  Sec. 5.030
reened by flourescence ppm ppm lddney FSIS Chemistry
detection and identified liver muscle Lab Guidebook

and quantified by GLC

Zymark Pytechnology Sys- 0.20 05 1B-2 Cattle, poultry Copy available

tem; organic solvent ex- ppm ppm kidney liver ~ upon request
traction followed by HPLC muscle
with fluorescence detection

Diazinon Tissue extracts are qu- 0.1 NE 1IB Alfliver Sec. 5.006 FSIS
antified by GLC with ppm muscle Chemistry Lab
flame photometric or Guidebook

nitrogen-phosphorous
flame ionization detector

Dieldrin Micro alumina assay: co- 0.01 NE IIE All/fat pp Sec. 5.002 FSIS
lumn chromatography ppm Chemistry Lab
plus GLC Guidebook
GPC plus GLC 0.01 0.10 TIIA All/fat Sec. 5.003 FSIS

ppm Chemistry Lab
Guidebook
Milis method: Florisil 0.01 0.10 IIB All/fat pp Sec. 5.001 FSIS
column chromatography ppm ppm : Chemistry Lab
Guidebook
Extracts from GPC 001 NE IE All/fat pp Sec. 5.004 FSIS
Mills are confirmed hy ppm (GPC/ Chemistry
GC/MS MS) IF Lab Guidebook
Mills/
MS)

Diethylstilbestrol Modified Donoho Method:  0.50 20 1B Cattle, sheep Copy available
(DES) extract is hydrolyzed ppb ppb liver muscle  upon request
and derivatized and
quantified by GLC

Tissue extract is hydro- 0.1 NE IE Cattle, sheep Copy available
lyzed, derivative is qu- ppb kidney liver ~ upon request
antified by GLC, positives muscle

are confirmed by MS

Solid phase extraction 025 NE IE Cattle/kidney Copy available
technique followed by ppb liver muscle  upon request
HFB derivatization and

GLC determination
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Test method
Compound Description LDL/  ypy, Levell  Species/ Reference
MIC Status  [issues

Solid phase extraction 0.1 025 1IB Cattle, sheep Sec. 5.051
technique using an internal ppb ppb liver, muscle  FSIS Chemistry
standard followed by Lab Guidebook
methylsilation for GC/MS IE Cattle/kidney
quantification and con- muscle
firmation

Dihydrostreptomycin ~ Antibiotic screen test 025 NE IIE All/kidney J. Food Prot., 1981,
(Swab): ability of tissue  ppm 44, 828-831
fluids containing anti-
microbial activity to in-
hibit microbial growth
Microbiological assay 025 NE D All/kidney Sep. 6.315 FSIS
procedure: ability of Ppm liver muscle  Microbiology Lab
tissue extracts containing Guidebook
antimicrobial activity to
inhibit microbial growth

Erythromycin Antibiotic screen test 25 NE IIIE Allkidney J. Food Prot.,
(Swab): ability of tissue  ppb 1981, 44, 828-831
fluids containing
antimicrobial activity to
inhibit microbial growth
Microbiological assay 25 -NE IID All/kidney Sec. 6.316 FSIS
procedure: ability of ppb liver muscle  Microbiology Lab
tissue fluids containing Guidebook
antimicrobial activity to
inhibit microbial growth

Gentamicin Tissue extracts are 50 NE IIE All/muscle Environmental

sulfate screened by E-Z Screen ppb liver kidney  Diagnostics

Microbiological assay NE NE IIB Swine/kidney NADA 103-037&
procedure: ability of 91-191 Schering
tissue extracts containing
antimicrobial activity to
inhibit microbial growth
Extraction followed by 0.2 04 1B Swine/kidney  Sec. 5.043
detection by HPLC with ppm ppm FSIS Chemistry
fluorescence detector Lab Guidebook
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Table 7. continued.

Test method
Compound Description LDL/ wpL Level/ SPecies/ Reference
MIC Status  Tissues
Halofuginone Tissue extracts are 0.05 0.05 IIB Chicken/liver  Sec. 5.041
quantified by HPLC-UV ~ ppm ppm muscle FSIS Chemistry
Lab Guidebook
Tissue extracts are 0.05 0.05 1IB Chicken/liver ~ Sec. 5.041
quantified by HPLC-UV ~ ppm ppm muscle FSIS Chemistry
Lab Guidebook
Tissue extracts are 005 NE IB Chickenlliver ~NADA 130-951
confirmed by GC/MS/MS ppm muscle American Hoechst
HCB Micro alumina assay: 0.01 NE IIE All/fat pp Sec. 5.002
column chromatography  ppm FSIS Chemistry
plus GLC Lab Guidebook
GPC plus GLC 0.01 0.10 IIA All/fat Sec. 5.003
ppm ppm FSIS Chemistry
Lab Guidebook
Mills method: Florisil 0.01 0.10 1IIB All/fat pp Sec. 5.001
column chromatography  ppm ppm FSIS Chemistry
plus GLC Lab Guidebook
Extracts from GPC or 001 NE ID All/fat pp Sec. 5.004
mills are confirmed ppm (GPC/ FSIS Chemistry
by GC/MS MS) Lab
IF Guidebook
(Mills/
MS)
Heptachlor and Micro alumina assay 001 NE IIE All/fat pp Sec. 5.002
heptachlor epoxide column chromatography  ppm FSIS Chemistry
plus GLC Lab Guidebook
GPC plus GLC 0.01 0.10 IIA AlV/fat Sec. 5.003
ppm ppm FSIS Chemistry
Lab Guidebook
Mills method: Florisil 0.01 0.10 IIB All/fat pp Sec. 5.001
column chromatography  ppm ppm FSIS Chemistry
plus GLC Lab Guidebook
Extracts from GPC or 001 NE IE All/fat pp Sec. 5.004
Mills are confirmed ppm (GPC/ FSIS Chemistry
by GC/MS MS) Lab Guidebook
IF
(Mills/
MS)
Hygromycin B Antibiotic screen test 500 NE IE Allkidney J. Food Prot.,
(Swab): ability of tissue = ppm 1981, 44,
fluids containing anti- 828-831

microbial activity to in-
hibit microbial growth

The Korean Journal of Food Hygiene, Vol. 5, No. 3



Table 7. continued.

153

Test method
Compound Description LDL/ MpL  Level Specles/ Reference
MIC Status  Tissues
Malathion Tissue extracts are 0.10 NE 1IB Allliver Sec. 5.006
quantified by GLC with  ppm muscle FSIS Chemistry
flame photometric or Lab Guidebook
nitrogen-phosphorous
flame ionization detector
Monensin Tissue extract is parti- 0.05 0.10 IIB Cattle, poultry NADA 38-878V
tioned by TLC and se- ppm ppm liver fat Eli Lilly
miquantified by inhibition
of microorganism growth
Morantel tartrate Tissue extract is hydro- 0.25 0.50 IIB Cattlefliver Sec. 5.046
lyzed and a derivative ppm ppm FSIS Chemistry
is quantified by GLC Lab Guidebook
050 NE HE Cattle/muscle
ppm
Identification of struc- 025 NE IB Cattle/liver NADA 92-444
turally significant hydro- ppm muscle NADA 93-903
lyzed fragment GC/MS Pfizer
Neomycin sulfate Antibiotic screen test 025 NE IIIE AlVkidney J. Food Prot.,
(Swab): ability of tissue  ppm 1981, 44,
fluids containing anti- 828-831
microbial activity to
inhibit microbial growth
Tissue extractions are 50 NE IIIE All/muscle Environmental
screened by E-Z Screen ppb liver kidney  Diagnostics
Microbiological assay 025 NE IID All/kidney Sec. 6.317
procedure: ability of ppm liver muscle  FSIS Microbiology
tissue extracts containing Lab Guidebook
antimicrobial activity to
inhibit microbial growth
Nicarbazin Tissues are extracted 0.2 20 IB Chicken NADA AM AA-
with ethyl acetate; the ppm ppm all tissues CARIIO-AB755
dinitrocarbanalide moie- Eli Lilly
ty is quantified by HPLC
with a UV detector
Novobiocin Microbiological assay 0.125 NE IID All/ddney Kramer, et al. FDA
procedure: ability of ti-  ppm liver muscle 1974

ssue extracts containing
antimicrobial activity to
inhibit microbial growth
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Table 7. continued.

Test method
Compound Description LD/ wmpL, Level/  Species/ Reference
MIC Status  Tissues
Oleandomyecin Antibiotic screen test 025 NE IITE AlVkidney J. Food Prot.,
(Swab): ability of tissue  ppm 1981, 44
fluids containing anti- 828-831
microbial activity to in-
hibit microbial growth
Oxytetracycline Antibiotic screen test 008 NE IIE All/kidney J. Food Prot.,
hydrochloride (Swab): ability of tissue  ppm 1981, 44,
fluids containing anti- 828-831
nitrobial activity to in-
hibit microbial growth
Microbiological assay 0.08 0.08 IID All/kidney Sec. 6.312
procedure: ability of ppm ppm liver muscle  FSIS Microbiology
tissue extracts containing Lab Guidebook
antimicrobial activity to
inhibit microbial growth
Tissue extraction of pa- 001 NE IIE All/kidney Sec. 5.031
rent drug is converted ppm liver muscle  FSIS Chemistry
to anhydro derivative Lab Guidebook
and identified and quan-
tified by HPLC
Tissue extraction of pa- 0.1 NE IIE All/kidney Copy available
rent drug is converted pPpm liver muscle  upon request
to anhydro derivative for
identification by TLC
PCB'’s Micro alumina 030 NE IIE Allfat pp Sec. 5.002
(reported as Aroclor  assay: column chroma- ppm FSIS Chemistry
1242, 1248, 1254, ptography plus GLC Lab Guidebook
1260, etc.)
GPC plus GLC 0.30 0.50 IIA-2b Al/fat Sec. 5.003
ppm ppm FSIS Chemistry
Lab Guidebook
AOAC Method: solvent 0.30 050 IA Poultry/fat  AOAC Book of
extraction combined with ppm ppm Methods, 14th
column chromatography I1A-1 All other Edit., 29.001
plus GLC with electron fat pp
capture detection
Penicillin, procaine Antibiotic screen test 12,5 NE HIE All/kidney J. Foot Prot.,
and procaine G (Swab): ability of tissue  ppb 1981, 44,
fluids containing anti- 828-831

microbial activity to in-
hibit microbial growth
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Test method
Compound Deseription LDL/ MpL Level/ SPeCIGS/ Reference

MIC Status  Tissues
Microbiological assay 12,5 NE IID Allkidney Sec. 6.311
procedure: ability of tiss- ppb liver muscle  FSIS Microbiology
ue extracts containing Lab Guidebook
antimicrobial activity to
inhibit microbial growth

Streptomycin Antibiotic screen test 025 NE IIIE Al/kidney J. Food Prot.,
(Swab): ability of tissue  ppm 1981, 44,
fluids containing 828-831
antimicrobial activity to
inhibit microbial growth
Microbiological assay 025 NE IID Allkkidney Sec. 6.315
procedure: ability of tiss- ppm liver muscle  FSIS Microbiology
ue extracts containing Lab Guidebook
antimicoribal activity to
inhibit microbial growth

Sulfadimethoxine TLC fluorescence: tissue  0.02 0.05 IIA All/liver Sec. 5.018
extracts are partitioned ppm ppm muscle FSIS Chemistry
by TLC and quantified Lab Guidebock
by dehsitometry
Extraction followed by 0.05 NE 1B Allliver Sec. 5.019
GC/EI MS ppm muscle FSIS Chemistry

Lab Guidebook

Sulfamethazine TLC fluorescence: tissue  0.02 0.05 IIA All/kidney Sec. 5.018
extracts are partitioned ppm ppm muscle FSIS Chemistry
by TLC and quantified Lab Guidebook
by densitometry ILA-2a  Red meat/

feed concent-

rate pp
Tissue extracts are 005 NE IB Allftiver Sec. 5.019
confirmed by GC/EI MS  ppm muscle FSIS Chemistry

IE Allfpp Lab Guidebook

Tissue extracts are de- NE NE 1IIC Swin/urine Copy available
tected by TLC fluores- upon request
cence (SOS-urine)

Sulfaquinoxaline TLC fluorescence: tissue 12.5 25 ITA! Poultry/liver ~ Sec. 5.018
extracts are paritioned ppb ppb muscle FSIS Chemistry
by TLC and quantified Lab Guidebook
by densitometry
Tissue extracts are 25 NE IB! Poultryfliver ~ Sec. 5.019
confirmed by GC/EI MS  ppb muscle FSIS Chemistry

Lab Guidebook

Tetracycline Antibiotic screen test 0.08 NE IIE All/kidney J. Food Prot.,

hydrochloride (Swab): ability of tissue  ppm 1981, 44,
chloride fluids containing 828-831

antimicrobial activity to
inhibit microbial growth
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Table 7. continued.

Test method
Compound Description DL/ mpL Levell  Species/ Reference
MIC Status  Tissues
Microbiological assay 008 NE 1ID Allkidney Sec. 6.312
procedure: ability of ppm liver muscle  FSIS Microbiology
tissue extracts containing Lab Guidebook

antimicrobial activity to

inhibit microbial growth

Tissue extraction of pa- 0.01 NE IIE All)kidney Sec. 5.021
rent drug is converted to ppm liver muscle

to anhydro derivative

for identification and

Tissue extraction of 0.1 NE IIE All/kidney Copy available
parent drug is converted ppm liver muscle  upon request
to anhydro derivative for

identification by TLC

Tiamulin Organic solvent 0.2 04 IIB Swine/liver INAD 1776
extraction followed ppm ppm Diamond-
by GC of the 8hydroxy- Shamrock Corp.
mutilin metabolite
Extracts confirmed by NE 04 IB Swine/liver INAD 1776
GC/MS ppm Diamond-
Shamrock Corp.
Tylosin Antibiotic screen test 020 NE 11IE All/kidney J. Food Prot.,
(Swab): ability of tissue  ppm 1981, 44,
fluids containing anti- 828-831

microbial activity to
inhibit microbial growth

Tissue extracts are 50 NE IIE All/muscle Environmental
screened by E-Z screen  ppb liver kidney  Diagnostics
Liquid-liquid extraction 0.1 NE IIE Cattle/muscle Copy available
followed by HPLC-UV ppm upon request
detection

Virginiamycin Microbiological assay 064 NE IIE Swine NADA 91467 &
procedure: ability of ppm kidney liver ~ 91-513 Smith
tissue extracts containing muscle Kline & French

antimicrobial activity to
inhibit microbial growth

Zeranol and meta- Extraction followed by 1.0 NE IIIE Allfiver Sec. 5.049
bolite taleranol radioimmunoassay ppb muscle FSIS Chemistry
Lab Guidebook
Solid phase extraction 4.0 NE IE Cattle/liver Sec. 5.051
using an internal ppb muscle FSIS Chemistry
standard followed by Lab Guidebook

polymethylsilation fo
GC/MS quantification
and confirmation
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Az FAGYe] NER AEst Adulae) 25
g = glod AY RE HaAE HEY S
st} #H o= ELA(enzyme-labelled antibody) 7|
Ho] S4-=o] HAn zadZ9] gentamicin, pe-
nicillin¥, tetracycline®, 43}, chloramphenicol
& AW A ke A 5 glA sk
%A EAel diste] RIA 7§ Al&3te] Haks}
71% g} =g u)Fo e 2R slold &
B A 717 5 7HEY 2 F Fo wjAEE
FAEAGE ofFHoz ad A £ glxE
LAST(live animal swab test)®-& 7|¥3a}e] nF
&3 gtk F1E vl FSISOIA A=l gl
FAEAAY d¥E e £ 73 3

el FEAEFA 71 4 dTde] uE
ukabzl 1988vd F4L A A ZAAb
He F@ste] YA ME o] 7E T A
Hez At ok 2y orlole TEEA 9}
FaEoh i #A4 7o) 2o A Wt} o]
A= AEFe] FYEA Tho) AL o3t
4 disc® 2123 microbial method &, &&=
el AN TLCWS, 7He) 483 Aaky
© 2 & microbial method®} TLC¥-& zela A4
Ao dsted= HPLC, GC % TLCHE A=
st glck =3k whEebabe dised AHER 24
4 7bol Arbgold 7 Bl A& Ao
Hatede dujAgdsle] zhe|daylow %}
Toe 33T ° ok

Y 4% E8oll4 sulfamethazine®] A&7} %
Aj2lgel whebd HPLCE 233 v AFAS
AR Frag AAs k. 2 FAbr|ke] AH4b A
Udx 8 Fx8b7] ¢)8te] sulfamethazineo] I¥%
2 AErg F7E AR} AlFM YUY E5F
zt AgAe ¥ujo] RAAAE vimstadd sHE
8) AyAd webd aFze) 7S 1.25ppmol 4]
7.62 ppm, AFxe 712 0.86 ppmel+] 342 ppm
ae]x Al ESell e 0~0.62 ppmoE RIE of
FE 9, #4728 5, £E S99 A QL By
ol w2l w§ Al xfo] & Ho|ar Qglc) ohzhid
dog FelA aH EA HF monitoringS
Aeks] FaAEr] e 24 B AAHY
of 3w, Ayl it M3 w3} A3Yr|7)9
A5 digk zAL AgAztel ZF8hag]o)
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E 8. 447t sulfamethazine ZHR 2 5 x| H|:
Mg H L X

B4 2 H5E 247 058 297 558
AP A ppm % ppm %  ppm %

1 5 762 74 285 63 0.62 48
14 697 97 342 76 039 73
17 692 82 256 89 0 88

2 611 94 339 82 044 69
2 299 98 227 9% 0.08 99
15 226 NA 105 NA 0.00 NA
6 125 165 08 136 O 147
NA : Not available

~N Y Y A W N

A71H o2 gaE]oo} & Fo|r}

Aa} 52 SOS kitE W&k RUS(rapid urinary
sulfonamies)® % fluorescamined ¢] &% &3
EAel 2J3te} 0 Fo) ARAE Y 5 e
Zrol AHAMHS Mstes, $f9b Arzr)eA]e]
Asta] zbe] ZHAbH z3)m Aot g oA
FAFFHHPLC) off cisled 2 A Folc}, g}
L2 AF Bl tfEle] o) & ko] Hapg
A 22 AEH A4 Fuide] & ozl EA
Aepell gt dts de] o] Foixjo} & otk

SEEY ME 32 Ry 2W iR 28l
ZAHET

Tl A FAAFEY AF ofAld #HY AFE
)5 wlmlEich A v)deA xEHew 2EH
AFE wf glout AbtElel gly Aoy 1 F
A7 dEEgeY 2 dojo} AbsjHql Bl
Blo] o] ol thgt AL AFE %A

C 5L 1977 - % A% 39 f71d944)
s A 433 vl 9l 1987 =R a7 e}
§aLr] a2l 2 gl FFE AFSE 2A1%
¥h Qe P 52 19900 # A9} gtwr] aelw
2 FEel A g Bdel ARl tiste] zAlbst
R, Y 5(1983)2 L 5(1985)& A 4t
3 7 Aol FF4 AFee zAbsb)

P} L(1981) 2 Alst wtarr)e} zh Aoy g
3 L 5(1982)& Al six|zr)e} 7+ A 7)ol A9
Aubal abFedol] tidte] vy oz zAlslgT, P
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=(1989), K(1990) 22z P9} L(1990)2 A% 9] #HEA A w2 fA FHE AFle
4z 27]o) A sulfamethazineo] ©tH¥ AFFE ozl 24, Adud el A F o9
HPLCH o8 =ZAbste] EF v} 9k o)4ke] A AE o deld AEHe Aew A4
FAFAE5L 2sld T YAsE FA4E F

2299}

B4 AlEe Y4E 271A1717) fste] dhtt 79 FEA kBl AHEHT AT TS e v 4%
FHEAC] 37 Eoke 9dA7IT Atk mabd olel 2 HEAe] Ay T WMo FIA HEE 29
A7 AL A Eel RFE 75 A0l FobAT gtk olel whe} HFAHEs R A R ME FA BFE A7) A5t
A5 4715 o] slastdy Ao AFel g 2A AT A5stadck AF G A IS
ARk olujo) A HAE A E|ojok & Aot Patrute] TFA A WM HAH o AP jol ¥ Aol
el ale] BEA AT HA R E Filo £2& goisin FEEY £YL AAE T URF o|AHH sl

=g qgiztsiojo}l gk, HAE Fated BHE WA she A Roke A4 DANA RIS ATNES
A3 2%, £3, A=diol gt

o] AEX|Y ARMolNE vl FH T FYFAYAA S FFAA G N st AL AR, TR FFEAe
g zAdT NG, 223 H471E AW Sl et =R
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