o
UNn 2

USNeiassung sy

(Miller Publishing Company, 2004)

( , 2546)
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211

212

, 2548)

(Bacteriostatic effect)

(Bactericidal effect)

Chloramphenicol, Tetracycline

Penicillin, Colistin streptomycin
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(Heavy metals)

(Ho) (Pb) (Cd)

214

(Herbicides, Fungicides and

Insecticides)

(chlorinated hydrocarbon)
Dichloro Diphenyl Trichloroethane (D.D.T.)

\j

215 (food additives)



2.2 ?

221 ?
/
(Penicillins) 1 (Tetracycline) (Tyrosine)
(Nisin) (Sulfonamides) (Nitrofurans)
2

2211 (Bactericidal)

(Penicillins) (Cephalosporin)

2212

(Bacteriostatic) (Tetracycline)
(Chloramphenicol) (Sulfonamides)

(Tetracycline)

(Streptomycin)
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222

2.2.2.1.
Peptidoglycan
2.2.2.2.
?
{ Osmotic barrier

Tryrocidins  ( Tryrocidin ~ A),
Gramicidins ( Gramicindins), Polymyxin ( Polymyxin)
Decapeptides
2223
(Quinolones) (Fluroquinolones)

DNA gyrase Topoisomerase I DNA replication
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2.2.24.
- (Chloramphenicol)
L-16 50S ribosome Peptide
bond
- (Tetracycline) A4 S8
30S Subunit
- (Aminoglycosides) Gentamicin Amikacin
30S
Amikacin
- (Macrolides) Erythromycin
L-15 23S RNA 50S Subunit
- (Lincosamindes) Lincomycin Clindamycin
50S ribosome ' Peptide bond
- 1 (Fusidic acid)
2.2.25.

(Sulfonamides)



2.3

(Pharmacokinetics)

Dihydrofolic acid synthetase

DNA

Folic acid

12
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(Metabolites) (Associated Impurities)
( 231 . . 2544)
(Food and Agriculture Organization of the United Nations : FAO) (World
Health Organization : WHO) (Codex Alimentarius
Commission : CAC)

Joint FAO/WHO Expert Committee on Food
Additives (JECFA) Codex Committee on Residues of Veterinary Drugs in Foods (CCRVDF)
(Maximum Residue Limits : MRLS) (FAO/WHO, 1994)
(Gentamicin) 100
(Oxytetracycline) 100 (Chlortetracycline)
(Tetracycline) 100

Codex

24 ?



25

251

(Vass , 2005)

(Allergic reaction or hypersensitivity)
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(Microbial or bacterial resistance)

252
1
strains)
(Habeeb , 1966)
253
Chloramphenicol Neomycin
100 30
Penicillin G 0.2-0.5 U 10
25
Chlortetracycline 0..4-0.5
121 15
Oxytetracycline 0.5-0.55

190

2002)

100

(Resistance

35
121

100

100
71

(Conneely ,



2.6

oN
‘\:.. /I
\\ ,’.v‘
N (
T\
\ )
0
N

21

: Conneely

Parent Drug

Nitrofurantoin

-0

, 2002

.1944

Released from
bound residues

HN—N G

Hli—N 0

16
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2.7

271 ?

. . 1953

Escherichia coli,

Salmonella spp., Shigella spp., Staphylococcus spp., Proteus spp., Aerobacter aerogenes,

Vibrio cholorea Giardia lamblia Furovag, Furaxane,

Neftin, NF180, Nifulidon Topazone 3-[(5-nitro-2furyl)-

methylideneamino]  oxazolidin-2-one C8HMNA 5 furfural,
hydrocyethelhydrazine diethyl carbonate 255.158

275 40

(ppm) 6.0 0.004 ( ) (National

academy of science, 1981)

R —
. NN

2.2 (F2)

: Conneely , 2002
(Food Additive) 10-200 1

14
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2.7.2
-2- (AOZ)
in vivo in  vitro
(Hoogenboom , 1991, 1992) 36
50 0 AOZ
AOZ 0.3
2.3

o

24

/@\/N\r}:} St?—lmcal]_Ch H ”\N /w .
)0

Furazolidone O

Inhibition of

O=

monoamines oxidase

Bound residues

o)
Stomach AOZ
k. HCL
Protein\/N‘N/w
O
(0)

Bound Residues

v

N@\/N\p H2N"N H'CHZ'CHon e Genotoxic agent

R-hydroxyethylhydrazine (HEH)

2.3

: Hoogenboom 1991, 1992
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2.7.3

2731 (Monoamine oxidase Inhibitor, MAQI)
2.3 (Monoamine oxidase Inhibitor,
MAOQ:I) (Amine)

(neurotransmitters)
- N
((3-hydroxyeththylhydrazine; HEH)

(Monoamine oxidase

Inhibitor, MAO:I) MOAI
50 MOA 81
(Stern , 1967) 500
MAO 95
(Hoogenboom , 1991)
MAO
MAO
MAO
tyramine

MAO tyramine tyramine

(Bartlet

Khan, 1990)



2732
2- 1
(Chaterjee
, 1972)
274
2741
, 50

(Bartlet Khan, 1990)

Cushing’s syndrome

P450

20

Vibrio cholerea - -
(filament)

Raychaudhuri, 1971; Raychaudhuri

200
Aspartate aminotransferase (AST)

AST

0.04

(aldosterone)
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(testosterone)
(corticosterone)
(Bartlet , 1990) 0.04

10

(Jager

, 1994)

2742

75 150 300

(Glutathione-SH, GSH)

(lipid peroxidation) (Ali, 1992)

(superoxide)

(Hydrogen peroxide) (Stroo Shaffer,

1989)

2743

Salmonella thyphimurium Escherichia coli

Ames test SOS-chromotest (Gajewska , 1990)

0.5
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Vibrio  cholerea (Chatterjee Raychaudhuri, 197 ;
Raychaudhuri , 1970) 149

(Chatterjee Maiti, 1973)

transition transversion (Chatterjee Ghosh, 1979;
Raychaudhuri , 1970) Banerjee Chetterjee (1984)
Vibrio Cholerea
streptomycin (Str-r)

7

281

2811

(Food chains)



2,81.2

(Vibrio)

2545)

23



(Plasmid)

(Acetotransferase)

50

282

283

fy

50

24
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29
4
AOZ 3 (Hoogenboom
, 1991, 1992) AOZ
(Hoogenboom , 1991) 1 ' AOZ
AOZ
AOZ
2- - - -2- (2-
nitrobenzaldehyde-3-amino-2-oxazolidinone) (Leitner , 2001)
N ° °
””\N/I( N /(
0 0
s NO; L/
Furazolidone AOZ NPAOZ
2.4
: Hoogenboom , 1991
291 AOZ
AOZ

(limit of detection, LOD)

2.9.1.1 Thin Layer Chromatography (TLC)
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ppb (Limit Of

Detection) 50 ppm (McGill Hardy, 1991)

2.9.1.2 High Performance Layer Chromatography (HPLC)

HPLC

reverses phase column

( Nitro Compounds )

(Ultraviolet
Spectrophotometer) HPLC
(Electrochemical detector)
HPLC TLC
(McGill Hardy, 1991)
Rirent drug Released from Detected by
bound residues HPLC
B |
—N— —-’ e et ] ﬁ !’

[\ lurazoli(kme_v A(; ‘ P

" NP> AOZ

+
0-Nitreberualdehyde
DorivatIsmg Agent

25 HPLC

: McGill Hardy, 1991
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2.9.1.3 Liquid Chromatography Mass Spectrometry (LC-MS)

(ppb)

21 AOZ

(LOD)

HPLC-UV Hoogenbloom , Food
Additives and Comtaminants,

(1992),9, 623-630

LC-MS 10 McCracken and Kennedy,
Journal of Chromatography B,

(1997), 691,87-94

LC-MS-MS 0.5-5 Leitner , Journal of
Chromatography A, (2001), 939,

49-58

HPLC-UV Conneely Analyst,

(2002), 127, 705-709
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29.2 AOZ

2 (Antigen) (Antibody)

(Screening Method)

(McGill Hardy, 1991)
29.3 (Colorimetry Method)
(Colorimetry Method)
Visible
absorbance

1 Sensitivity
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2.
3.
3
(Foster, 1948)
Colorimetry ' 1 ,
2,3,5-triphenyl tétrazolium chloride
(TTC) TTC

TTC
Formazan
25 UV-vIS
Dehydrogenase
H) H

TTC Formazan



210

Solid phase

Chemical test

30

QE

(Colorless)

+2H*e2e

Q - MRS N O Formazan

réN

(Red)
2.6 TC
liquid-liquid extraction ( Malisch Huber, 1988; Perez , 2002),
extraction (Rose , 1999) Immunology,
Microbiology inhibition test (Okerman , 1998)
Rupp (1993) Liquid Chromatography (LC)

Liquid Chromatography(LC)

1

Limit of detection

Limit of detection 1,2
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(Angelini et al.,1997) Markakis(1996)
3 Thin-Layer Chromatography Cabanilas
(1996)
HPLC-colormetric detection
3 4-5 Draisci (1997)
, "1 ' HPLC
Limit of detection 2 Limit of detections

HPLC-mass spectrometryn

Limit of detection 3210, 1
Prasad (1999)1
(Diloxanide furoate) 20

second-derivative - spectrophotometry

metavolires HPLC Tandom mass
spectrometry limit of detection 0.5-5 Limit of
determinations 2.5-10 (Leitner et al.,2001)
(2525)
( )
Spectrophotometer 440

96% 92%

(FDA)
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r

Limit of detection

93.4,98.2

Thermo spry mass spectrométrie

Robert ( 997)
Liquid Chromatography uv (LC-UV) 365 1
(YoRecovery)
520 200
(YoRecovery) 1
(2548)
1

Escherichia coli DH50C A-pir

E.coli DH501 Tcpir

40

98.0

93.8
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