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 Ciprofloxacin is a synthetic fluoroquinolone antibiotic approved by the U.S. FDA to treat a 

variety of infections in both human and animals. However, many research reported that ciprofloxacin 

residues in the animal products cause adverse effects on human. Thus, The European Union (EU) and 

Thailand have regulated its maximum residue level (MRL) in muscle and liver products of both bovine 

and porcine at 100 µg/kg and 200 µg/kg, respectively. This research concentrated on the production 

and characterization of monoclonal antibodies against ciprofloxacin for the development of ELISA test 

kit. Cirpofloxacin was conjugated to bovine serum albumin and then used as an antigen to immunize 

BALB/c and ICR mice. Antisera from all mice gave high antiserum titers ranged from 1:8000 to 

1:2048000. To produce monoclonal antibodies, fusions of splenocytes and P3X myeloma cells were 

performed yielding four monoclones, 5-7F12, 7-7G9, 7-5A1 and 11-5A1. Characterization of monoclonal 

antibodies showed that the isotype of all clones was IgG1. Their sensitivities calculated as the limit of 

detection were 63, 37, 45 ng/ml and 0.97 pg/ml, respectively. Among the four monoclonal antibodies 

clones obtained, monoclonal antibody 11-5A1 was the most sensitive one. Its cross-reactivity to other 

tested quinolone was less than 0.5% and it did not cross-reacted to other groups of substances tested. 

Consequently, the obtained monoclonal antibody 11-5A1 is suitable for the development of an 

immunoassay-based test kit for detecting ciprofloxacin. 
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 A  Absorbance 

 APS Ammoniumpersulfate 

 B Absorbance obtained from ELISA with competitors 

 B0 Absorbance obtained from ELISA without competitors 

 BCA Bicinchoninic acid assay 

 BSA Bovine serum albumin 

 CAP Chloramphenicol 

 CH Constant region of heavy chain 

 CL Constant region of light chain 

 CPFX Ciprofloxacin 

 Da Dalton (g/mol) 

 DMF Dimethyl formamide 

 DMSO Dimethyl sulfoxide 

 EDC N-(3-Dimethylaminopropyl)-n-ethylcarbodiimide 

hydrochoride 

 ELISA Enzyme-linked immunosorbent assay 

 FCA Freund’s complete adjuvant 

 FCS Fetal calf serum 



 

 
 FIA Freund’s incomplete adjuvant 

 g Gram 

 HAT Hypoxanthine, aminopterin and thymidine 

 HCl Hydrochloric acid 

 HT Hypoxanthine and thymidine 

 HGPRT Hypoxanthine-guanine phosphoribosyl transferase 

 HRP Horseradish peroxidase 

 HPLC High performance liquid chromatography 

 IC50  50% of inhibition concentration 
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 ng Nanogram 
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 PAb Polyclonal antibody 

 PBS Phosphate buffer saline 
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 PEG Polyethylene glycol 

 pg Pictogram 

 ppb Part per billion 

 ppm Part per million 

 Rf Relative mobility  

 SDS Sodium dodecyl sulfate 

 SDS-PAGE Sodium dodecyl sulfate-polyacrylamide gel 

eletrophoresi 

 TEMED N,N,N,N-tetramethyl-ethylenediamine 

 TH Helper T cell 

 TK Thymidine kinase 

 TMB 3,3’, 5,5” –tetramethylbenzidine 



 

 
 TNBS 2,4,6-Trinitrobenzene sulfonic acid 

 UV Ultraviolet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

  1 

 

1.1  

 (ciprofloxacin ; CPFX)       

 (fluoroquinolone) 

 

 (Schaefer , 1996)       

 

 

 (Kummerer, 2004) 

 MRL            

(maximum residue limit)  CPFX              

100-300 µg/kg                          

 MRL  100 µg/kg  



2 

(European Commission Regulation, 2002)               

 CPFX 

 High-performance liquid chromatography (HPLC) (Gorla , 

1997)  Turbulent flow chromatography/tandem mass spectomertry (TFC-MS/MS) 

(Krebber , 2009)  Capillary Electrophoresis (CE) (Barron , 2001) 

 CPFX 

  

 

                   

Enzyme-Linked Immunosorbent Assay (ELISA) 

        

 (screening Test) 

 ELISA 

                  

 CPFX  

 ELISA  
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1.2  

1.                         

 

2.  

1.3  

1.  

2.  

3.  

4. 

  ELISA 

5.  

5.1  (isotype) 

 

5.2   (sensitivity) 

5.2  

5.4  

6.  

 

1.4   

 

 

 

 

 



2 

  2 

 
 

2.1  

2.1.1  (Fluoroquinolone) 

2.1.1.1  (Quinolone) 

     

 (heterocyclic aromatic) 

 4  3 

 (DNA gyrase) (Holtzapple , 2001) 

 (DNA topoisomerase) IV                   

 (Bertino  Fish, 2000)  6 

 (Hernandez-Arteseros , 2002) 

 
 2.1  

 

2.1.1.2  (Ciprofloxacin) 

 1-cyclopropyl-6-fluoro-4-oxo-7-piperazin-1-yl-quinoline-

3-carboxylic acid  
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    Ciprofloxacin                                        Enrofloxacin 

                 

                      Cinoxacin                                             Enoxacin 

       

                     Norfloxacin                                             Ofloxacin 

 2.2  
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2.1.1.3  

 (USFDA)  

 

 

 60  

 (FDA, 2008) 

 

 (Kummerer, 2004)  

 MRL (maximum residue limit)  

 2.1  100-300 

µg/kg  

 MRL  100 µg/kg 

 (European Commission Regulation, 2002) 
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 2.1  MRL  

 MRLs(µg/kg)**   

 

 

, ,  

100   

100  

300  

200  

100  

 

,  

100   

100  

200  

300  

 

 

100   

 

100  

200  

300  

 

, , , 

, 

 

100   

100  

200  

200  
 

**   
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2.1.2   

2.1.2.1  (Antigen, Ag) 

  

   

 

 (immunogen)    

 (cell mediated immune response) 

 (humoral immune respone) 

 

 

 4 

  (antigen presenting cell)  

1.  

 

 (immature lymphocyte)  

 

                        

                                                

 (autoimmunity  autoallergy) 
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2.  

       

 1000,000 

 5,000-10,000 

 

3.  

 (complex) 

     

 (co-polymer)  2 

 (homo-polymer) 

 

4. 
 

 

-

 major histocompatibility complex (MHC) 

 class II MHC  Helper T cells (TH) 

 class I MHC  Cytotoxic T 

cells (Tc) 

 MHC   

 

 ( , 2548) 
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2.1.2.2  (Antibody, Ab) 

 (immunoglobulin , Ig) 

 

 (Y shape) 

 2.3  (polypeptide) 4 

 Heavy (H) chain 2  Light (L) chain 2  

 

 L chain  2  H chain 

 4  (loop)  L chain 

 2  (domain)  H chain  4  H 

chain  L chain  1-100  N (N-terminal) 

 

(Variable region)  L 

chain  VL  H chain  VH 

 (constant region)  L chain  CL  H 

chain  CH  H chain 1  VH, CH1, CH2  CH3 

 L chain  2  

kappa ( )  lambda ( )  H chain  5  , , ,  

 5  IgA, IgM, IgG, IgD  IgE      2.4 

 H chain  ,   (hinge region) 

 (proline)    

 1  ( , 2548) 
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 2.3    

(  : http://homepage.usask.ca/~kmj127/antibody.jpg) 

http://homepage.usask.ca/~kmj127/antibody.jpg
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 2.4   5  

(  : http://www.ibs.fr\ext\labos\LIM\Myriam.BEN-KHALIFA\fig14.htm\files)    

2.1.2.3  (Monoclonal Antibody, MAb) 

 (B lymphocyte)  

 (epitope) 

        

 (polyclonal antibody) 

 multiple 

myeloma 

              

 ,  2 5 3 7 )  

 

http://www.ibs.fr/ext/labos/LIM/Myriam.BEN-KHALIFA/fig14.htm/files
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. 1975            

George Kohler  Cesar Milstein 

 

(G.,Kohler  C.,Milstein, 1975) 

2.1.2.4  

   

 

 4   

1.  

 somatic hybridization      

               

 

 

2.  (antigen specificity) 

 (cross-reactive epitope)  
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3.  (affinity)  

 1    

(binding site)  

(variable region)      

 

4. Effector function 

 (constant region)             

H chain 

 Fc 

             

    

 effector function 

 (

,2537) 



15 

 2.2             

  (PAb)  (MAb) 

 

(Specificity) 

-  

-  

-  

-  

 

(Affinity) 

- 
 

- 

 (cloning) 

 

-  1 

 

-  100 

   

-  20    

ascitic fluid 

 

-  100% -  

-  10%  ascitic fluid 

 

- 
 serum absorption 

-  

 -  -  
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2.1.2.5  

 

 (myeloma celll)  PEG (polyethylene glycol) 

 (cytoplasm) 

 (hybrid cell)  (hybridoma) 

 

 

 salvage pathway  

HAT medium (  hypoxanthine, aminopterin  thymidine) 

 selective medium  HAT medium 

             

salvage pathway  

 ( , 2548) 

 HAT medium  

 2  de novo payhway                   

salvage pathway  de novo pathway  methyl  formyl  

tetrahydrofolate  aminopterin (folic acid analog)  

de novo pathway  salvage pathway  

(purine)  (pyrimidine)  

 salvage pathway  hypoxanthine-guanine 

phosphoribosyl transferase (HGPRT)  thymidine kinase (TK) 
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 salvage pathway  HAT medium  

aminopterin  de novo pathway  hypoxanthine  thymine 

 salvage pathway  HGPRT  TK  

HAT medium  salvage pathway 

 ( , 2548) 

  

 
 2.5   DNA  aminopterin  DNA  de 

novo pathway  anminopterin  (analog)  dihydrofolic acid 

 dihydrofolate reductase  affinity  

 (purine)  DNA  salvage pathway  (Abul 

, 1994) 
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 2       

(double mutants)  HGPRT  (HGPRT-)   

(Ig- mutant)  

(spleen cell) 

 

 ELISA (Enzyme-Linked Immunosorbent Assay)         

 (reclone) 

 ( , 2548) 

 

2.1.2.6  ELISA (Enzyme-Linked Immunosorbent Assay) 

 ELISA  Berson  Yalow  

1960 

 Radioimmunoassay (RIA) 

 RIA 

 ELISA 

 

 ELISA  alkaline phosphatase (AP) 

 horseradish peroxidase (HRP) 

 (chromogenic substrate)  HRP 

 (hydrogenperoxide, H2O2) ( , 2553) 
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 2.3   HRP  

 

 

  

2, 2’-azinodi-[ethylbenzthiazoline] 

sulfonate (ABTS)/H2O2 

 405 nm 

O-phenylene diamine (OPD)/ H2O2  492 nm 

3, 3’, 5, 5’-tetramethylbenzidine (TMB)/ 

H2O2 

 450 nm 

 

 ELISA 

 (coating)  (blocking)  

(washing)  

 ELISA  2  

1. Indirect ELISA 

 

 anti-mouse Ig ) 

 (stop solution) 

                               

, 2548) 
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 2.6   indirect ELISA 

 

 2.7   indirect competitive ELISA 

 

        ,         ,  

) 

2. indirect competitive ELISA 

           

indirect ELISA 
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 indirect ELISA 

 ( , 2548) 

 

2.2  

Bucknall  (2003) 

 

 ovalbumin 

 LOD (Limiting of Detection)  

 LOD  6 ng/ml  3.1 ng/ml        

4 ng/ml  2ng/ml  69.8% 

 44.6%  

Christodoulou  (2007) 

 10       

high-performance liquid chromatography (HPLC)  C18          

reverse phase  (mobile phase)  acetronitrile 

 85:15 (v/v)  UV  255  

275  5 

 8  LC-MS  

C18 reversed phase column 

 acetronitrile  60:40 (v/v) 

 0.064  

Yuan  (2001) 

 high-performance liquid chromatography (HPLC) (515 HPLC pump, 
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2487 dual UV absorbance detector and M 32 workstation, Waters, USA) 

 (Nova-Pak ODS reverse phase colimn, 3.9 mm x 150 mm 4 µm, Waters, USA) 

 (mobile phase)  triethylamine  acetonitrile 

 87:13  0.8  

UV  278  (LOD)     

10  10  5120 

 recovery  80.58% 

Duan  (2001) 

 indirect competitive ELISA 

 BSA (bovine serum albumin)  HSA (Human serum albumin)    

 N-Hydroxysuccinimide (NHS)  N-(3-Dimethylaminopropyl)-n-

ethylcarbodiimide hydrochoride (EDC) 

 New Zealand  8  (  2 )  CPFX-BSA  CPFX-HSA 

 25  500 ) 

 69.8  44.6  LOD  0.32 

 1.6  1,000  

Kun Hu  (2010)      

 IgG2a  (affinity) 

 3.75x1010 mol/l  IC50  LOD  245.86 ng/ml  

45.25 ng/ml  84.6% 
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 (2005)                    

 IC50             

150 – 190 pg/ml  LOD  1.4 – 2.9 pg/ml 

 0.01% 

 



 

  3 

 

3.1  

 3.1    

  

1.  BALB/c  ICR 

3.  P3X 63AG8 

 

.  

 

 

3.2  

 3.2    

  

1.  

2.  

3.  

4.  

5.  Microtiterplate reader 

6.  

7.  

Hettich Zentrifugen (Germany) 

Sientific Industries, Inc. (USA) 

BIO-TEK Instrument, Inc. (USA) 

Metter Toledo (USA) 

Titertek multiskan (Finland) 

Thermo Electron Corporation (USA) 

International Scientific Supply co.,Ltd. (Thailand)) 
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8.   -70  

9.  (Autoclave) 

10.  

11.  

12.  

13.  

14.  

15.  

16.  18G  21G 

17.  1  5  

18.  

19.  ELISA  96  

20.  96  48  24  

21.  

22.  1.5  

23.  15  50  

24.  (cryotube) 

 (Thailand) 

Udono-RII Memmert (Japan) 

Memmert (Germany) 

Nikon (Japan) 

Iwaki (Japan) 

Bio-Rad (USA) 

HBG (Germany) 

Gilson (France) 

Nipro (Thailand) 

Nipro (Thailand) 

Techne Incorporated (USA) 

Nunc (Denmark) 

Corning Incorporated (USA) 

Corning Incorporated (USA) 

Axygen (USA) 

CLP (USA) 

Nunc (Denmark) 
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3.3  

 3.3  

  

1. Acrylamide gel 

2. Aminopterine 

3. Ammoniumpersulfate (APS) 

4. Anti-Mouse IgG (whole molecule)-Peroxidase 

5. BCATM protein assay kit 

6. Beta-mercaptoethanol 

7. Bovine serum albumin (BSA) 

8. Bromophenol blue 

9. Chloramphenicol 

10. Cinoxacin 

11. Ciprofloxacin (CPFX) 

12. Citric acid 

13. Clenbuterol 

14. Coomassie Brilliant blue R-250 

15. D-glucose 

16. Diethyl ether 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Pierce (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Merck (Germany) 

Sigma-Aldrich (USA) 

Pierce (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 
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17. Dimethylformamide (DMF) 

18. Dimethyl sulfoxide (DMSO) 

19. di-Sodium hydrogenphosphate 

20. Enrofloxacin 

21. Fetal calf serum (FCS) 

22. Freund’s complete adjuvant 

23. Freund’s incomplete adjuvant 

24. Furazolidone 

25. Glycine 

26. Hydrochloric acid (HCl) 

27. Hydrogen peroxide (H2O2) 

28. Hypoxanthine 

29. Isotyping kit 

30. L-glutamine 

31. Norfloxacin 

32. N-Hydroxysuccinimide (NHS) 

33. N-(3-Dimethylaminopropyl)-n-           

ethylcarbodiimide hydrochoride (EDC) 

34. Ofloxacin 

Sigma-Aldrich (USA) 

Fluke (Switzerland) 

Merck (Germany) 

Sigma-Aldrich (USA) 

PAA (Austria) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Pacific science (Thailand) 

Merck (Germany) 

Fluka (Switzerland) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

 

Sigma-Aldrich (USA) 
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35. Ovalbumin (OVA) 

36. Polyethylene glycol (PEG)       

37. Pyruvic acid 

38. RPMI 1640 medium 

39. Skim milk ( ) 

40. Sodium bicarbonate (NaHCO3) 

41. Sodium carbonate (Na2CO3) 

42. Sodium chloride (NaCl) 

43. Sodium dihydrogen phosphate 

      (NaH2PO4) 

44. Sodium dodecyl sulphate (SDS) 

45. Sodium pyruvate 

46. Sulfuric acid (H2SO4) 

47. Tetracycline hydrochloride 

48. 3,3’, 5,5” –tetramethylbenzidine (TMB) 

49. N,N,N,N-Tetramethyl- 

      ethylenediamine (TEMED) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Biochrom AG (Germany) 

AnIine (Thailand) 

Sigma-Aldrich (USA) 

Merck (Germany) 

Merck (Germany) 

Carlo Erba (USA) 

 

Sigma-Aldrich (USA)  

Sigma-Aldrich (USA) 

Merck (Germany) 

Sigma-Aldrich (USA) 

Sigma-Aldrich (USA) 

Pierce (USA) 
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3.4  

3.4.1  ELISA 

3.4.1.1  

 Bovine serum albumin (BSA)             

 5  N-Hydroxysuccinimide (NHS)  1:2 (w/w)    

 Dimethylformamide (DMF) N-(3-Dimethylaminopropyl)-n-

ethylcarbodiimide hydrochoride (EDC)  1:2 (w/w) 

 1  BSA 10    

 0.1 M  (Sodium carbonate buffer, pH 9.4)  

2   

 (phosphate buffer 

saline)  3  4  2,800 g 

 10  

 Bicinchoninic Acid Assay   

(BCA assay)  CPFX-BSA  2,4,6-Trinitrobenzene 

sulfonic acid (TNBSA)  -20  

 

 

 3.1  CPFX  NHS  EDC 
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3.4.1.2  ELISA 

  Ovalbumin (OVA)  3.4.1.1  

3.4.1.3  

 

Bichoninic acid assay (BCA assay)  BCATM Protein Assay Kit  

Pierce  0, 0.1, 0.2, 0.4, 0.8  1.0 

 PBS  1:10, 1:20, 1:40 

 working reagent  A  B  50:1 (v/v) 

 96  25  working reagent 

 200  37     

 30   562  

 562 

 

3.4.1.4  

 0.5  1.0 

 (sodium bicarbonate 

buffer, pH 8.5)  0.1 

 150  TNBS  

0.05% (w/v)  75  37  2 

 SDS  10% (w/v)  75 



31 

 1  37.5 

 335 

 

  =  A335  - A335  

                                                                             A335  

 

3.4.2  

3.4.2.1  

 BALB/c  ICR  

 8  BSA (CPFX-BSA) 

 CPFX-BSA  100  (  1 )  Freund’s complete 

adjuvant (FCA)  1:1 (v/v)  (intraperitoneal)  

 3  2  100                    

 1 )  Freund’s incomplete adjuvant (FIA)  1:1 (v/v) 

 7  (tail bleeding) 

 (antibody titer) 

 CPFX-BSA 

 100  Freund’s adjuvant  3-4  

3.4.2.2  

 30-60 

 2,800 g  10 

 

X 100 
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3.4.2.3  indirect ELISA  

 ELISA  96  CPFX-OVA  

OVA  5  100                   

 4  12-24  PBS  Tween20 (PBS-T) 

 0.05% (v/v)   3  (skim milk)  PBS 

 5% (w/v)  300  37  1 

 PBS-T  3  100  

1:1000 -1:1024000  BSA  0.1  

37  2  PBS-T  3 

 (Anti-Mouse IgG)  horse radish peroxidase (GAM-HRP) 

 1:10000  100  37  1  

PBS-T  3  HRP  3,3’, 5,5” –

tetramethylbenzidine (TMB)  H2O2  (citrate buffer,pH 4.0) 

 0.2  100  10  

 2.5  100                    

 96  450  

microtiterplate reader 

 

3.4.3 

   

3.4.3.1  

 P3X  RPMI 1640  

(fetal calf serum; FCS)  20% (v/v)  4-5 

 107  

 RPMI 1640  gentamycin  0.2 
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 380 g  5             

5  

3.4.3.2  

 

 10  

RPMI 1640  gentamycin  0.2  40 

 380 g  5  RPMI 1640 

 gentamycin  0.2  5 

 

3.4.3.3  (Fusion) 

 3.4.3.2  P3X 

 3.4.3.1  1:3 

 RPMI 1640  

gentamycin  0.2  30 

 380 g  5  

 50% PEG (v/v)  3000-3700  1 

 PEG  1  RPMI 1640  

gentamycin  0.2  30 

 37  2 

 380 g  5  2  

 PEG  HAT  FCS 

 20% (v/v)  96  
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200  5%  37 

 10-14   

 25% 

 3.4.3.4 

3.4.3.4  

3.4.3.4.1  1  indirect ELISA 

 ELISA  96  CPFX-OVA         

(  3.4.1.2)  5  100  

4  12-24  0.01M phosphate buffer saline (PBS) 

pH7.4  tween20 (PBS-T)  0.05% (w/v)  3  

(skim milk)  5% (w/v)  PBS  300  37 

 1  PSB-T  3  

)  100  37  2 

 PBS-T  3  goat anti-mouse IgG  

horseradish peroxidase  (GAM-HRP)  100  37 

 1  PBS-T  3 

 3, 3’, 5, 5’-tetramethylbenzidine (TMB)  H2O2  0.2 M citrate 

buffer pH4.0  100  10     

1 M H2SO4  100  

450  

3.4.3.4.2  2  indirect competitive ELISA 

 10  50  
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 ELISA  CPFX-OVA  100 

 PBS-T 

  3.4.3.4.1)  50 

  37  2  

 indirect ELISA 

 

 limiting dilution 

3.4.3.5  limiting dilution 

 2 

 3.4.3.4.2)  1  HT 

 FCS  20% (v/v)  25%  

 

3.4.3.6  

 RPMI 1640  FCS 

 10% (v/v)  (log phase) 

 380 g  5 

 (dimethyl sulfoxide, DMSO)  

10% (v/v)  1 

 2 
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 -70 

 -196  

 

3.4.3.7  

 37 

 RPMI 1640  10  380 g 

 5  RPMI 1640 

 FCS  20% (v/v)  

3.4.4  

3.4.4.1  

   

isotyping kit  Sigma-Aldrich  

(Isotyping specific antibody)  IgG1, IgG2a, IgG2b, IgG3, IgA  IgM  

PBS  1:6000  ELISA  96  100  

 37  1  PBS-T  3  

 100  37 

 1  PBS-T  3 

 IgG  HPR 

 Fab (HRP-Rabbit anti mouse IgG Fab specific)  IgG  1:2000 

 PBS  30  PBS-T  3 

 TMB  H2O2  0.2 M citrate buffer pH 4.0 

 100  10  1 M H2SO4  100 

 4 5 0  
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3.4.4.2  (sensitivity)  

 indirect 

competitive ELISA 

 50% (50% of inhibition concentration; IC50) 

 indirect competitive ELISA 

 (limit of detection; LOD) 

 CPFX  5x10-7 – 1x10-2 

  graph pad prism 

4  Y  %B/B0  X  

 LOD  B0-3SD  B  B0

 ELISA  SD 

 

 

 

3.4.4.3  (specificity)  

 (% cross reactivity)   

 

 Indirect competitive ELISA 

 5      

 4  

 graph pad prism 4  Y 



38 

 

 %B/B0  X 

 IC50  50% 

B/B0 

 IC50  

 

    =       IC50   X 100 

                                                          IC50  

 

3.4.5  

                 

 RPMI 1640  FCS          

 10% (v/v)  500   (spinner flask) 

 1  20 

 5%  37  

 (protein G sepharose) 

 (affinity chromatography column) 

3.4.5.1  

 (protein G sepharose) 5  

20% (w/v)  20 mM sodium phosphate buffer pH 7.0 

 (flow rate)  1 

 2 

 400     

20 mM sodium phosphate buffer pH 7.0  50 

 1   unbound fraction 

 0.1 M glycine-HCl pH 2.7 
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 1  1 M tris-HCl buffer pH 9.0 

 65 

 

280  Indirect ELISA 

 PBS  4  3  

3.4.5.2  BCA assay 

 BCA  0, 0.1, 0.2, 0.4, 0.8  1.0 

 PBS  1:10, 1:20, 1:40 

 3.4.1.3 

3.4.5.3  ELISA  

 3.4.5.3.1  

 

 Johnstone  Thrope (1987) 

        280 

 (extinction coefficient) 

 

 IgG ( )  =     280 nm 

               extinction coefficient  IgG 

 extinction coefficient  IgG 1            

 280  1.35  
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3.4.5.3.2 

 

 0-100  indirect ELISA 

  450 

  

3.4.5.4  

3.4.5.4.1  

 

                               

(SDS-polyacrylamide gel electrophoresis; SDS-PAGE)  10% separating gel 

 5  8  0.2 

 1  5% stacking gel 

 separating gel  stacking gel  

 30  

3.4.5.4.2  

 5  20 

  SDS, beta-mercaptoethanol  bromophenol blue          

(SDS staining dye)  1:1 (v/v)  100                     

 5   
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3.4.5.4.3  

 3.4.5.4.1 

 (electrophoresis chamber)             

 (running buffer) 

 60  protein marker  2.5 

 100  90 

 

coomassie blue (staining solution)  20   

 (destaining solution)  

3.4.6  

 

indirect competitive ELISA  3.4.4.2 
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  4 

 

4.1  ELISA 

 

5000  ( , 

2548)  (hapten) 

 (carrier-protein) 

  

4.1.1  

 BSA  NHS  EDC 

 3.4.1.1  BCA 

 4.1  562 

 BSA ( .1)  CPFX-BSA 

 1.60  

 4.1  CPFX-BSA  BCA 

 A562  (mg/ml) 

1:10 

1:20 

1:40 

0.327 

0.225 

0.171 

1.75 

1.67 

1.40 

 1.60 
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 CPFX-BSA  1.60 

 BSA  

 CPFX-BSA  BSA 

 CPFX  TNBS  BSA 

 37.1   4.2 

 

 4.2  BSA  CPFX  TNBS 

4.1.2  ELISA 

 OVA 

 ELISA  96  3.4.1.2 

 BCA  4.3 

 562  OVA ( .2) 

 CPFX-OVA  1.68  

 

(mg/ml) 

A335  BSA A335  CPFX-BSA 

 

1.00 

0.50 

0.25 

1.741 

1.092 

0.801 

1.091 

0.679 

0.511 

37.3 

37.8 

36.2 

 CPFX-BSA  37.1 
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 4.3  CPFX-OVA  BCA 

 CPFX-OVA  1.68 

 OVA  

 CPFX-OVA  OVA 

 CPFX  TNBS  OVA 

 31.5  4.4 

 4.4  OVA  CPFX  TNBS 

 

 

 A562  (mg/ml) 

1:10 

1:20 

1:40 

0.410 

0.314 

0.263 

1.89 

1.73 

1.43 

 1.68 

(mg/ml) 

A335  OVA A335  CPFX-OVA 

 

1.00 

0.50 

0.25 

2.012 

1.605 

1.471 

1.44 

1.11 

0.95 

28.4 

30.8 

35.4 

 CPFX-OVA  31.5 
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4.2  

 13  4  

1-3  BALB/c (inbred strain)  8   4 

 ICR (outbred strain)  8  3 

 CPFX-BSA  100  4 

 4  7 

 indirect ELISA  indirect competitive ELISA 

 1000 (Liddell  Cryer, 1991) 

  13  4 

 8,000-2,048,000                       

 37-65 %  4.5 

 

 4.5 

 CPFX-BSA 

  

 

 

(%) 

 

1 

1 1:16,000 47 

2 1:16,000 51 

3 1:8,000 51 

 

2 

4 1:128,000 45 

5 1:8,000 57 

6 1:64,000 37 
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 4.5 

 CPFX-BSA 

 

 

3 

7 1:64,000 56 

8 1:8,000 42 

9 1:128,000 51 

10 1:64,000 65 

 

4 

11 1:512,000 58 

12 1:2,048,000 61 

13 1:2,048,000 61 

 4  ICR  

   IRC 

 (outbred strain) 

  

 

4.3  

 4 

                      

 

  13  P3X 

 50% 

PEG (v/v) 

46 
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HAT 

 96  200  960 

 10     

96 

 indirect 

ELISA  indirect competitive ELISA  13  

 4.6  indirect 

competitive ELISA  48 

 indirect competitive 

ELISA 

 48 

 48  
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 4.6               

 

 

 

   

 

1o  

screening 

2o  

screening 
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1:16,000 

1:16,000 

1:8,000 

1:128,000 

1:64,000 

1:8,000 

1:128,000 

1:64,000 

1:64,000 

1:8,000 

1:2,048,000 

1:2,048,000 

1:512,000 

175 

203 

193 

371 

590 

430 

805 

796 

810 

647 

625 

725 

837 

21 

17 

25 

80 

33 

47 

312 

103 

62 

46 

320 

121 

96 

3 

2 

9 

5 

12 

2 

21 

6 

11 

5 

42 

9 

15 

0 

0 

0 

0 

2 

0 

5 

0 

2 

0 

7 

2 

0 
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 15  indirect 

competitive ELISA 

 18 

 48  

 indirect competitive ELISA 

 4 

 limiting dilution 

 

 4.7  

indirect ELISA  

  

CPFX-OVA (5µg/ml) BSA (5µg/ml) 

5-7F12 1.092 0.078 

7-7G9 1.537 0.137 

7-5A1 1.204 0.051 

11-5A1 1.711 0.076 

C-* 0.075 0.081 

C+** 1.387 1.437 

 *    **  
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 4  5-7F12, 7-7G9, 7-5A1  11-5A1 (  4.7) 

 

 

4.4  

4.4.1  

 iso typing 

kit  Sigma-Aldrich 

 

 IgG 

 IgG  affinity 

 4  indirect ELISA 

 5  IgG1  4.8 
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 4.8       

isotyping kit 

 
A450 

IgG1 IgG2a IgG2b IgG3 IgA IgM 

5-7F12 

7-7G9 

7-5A1 

11-5A1 

2.100* 

2.095* 

2.112* 

2.236* 

0.652 

0.672 

0.669 

0.433 

0.091 

0.088 

0.093 

0.125 

0.092 

0.089 

0.090 

0.347 

0.103 

0.151 

0.104 

0.134 

0.109 

0.308 

0.295 

0.420 

 IgG2b 0.247 0.777 2.285* 0.358 0.202 0.729 
 

 *  450  

4.4.2  

 indirect ELISA 

 

  indirect ELISA 

 1  450  

 1:10  1:640  4.9 

 CPFX-OVA 5  ELISA 
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 4.9    indirect ELISA 

 CPFX-OVA  5 µg/ml  

 

A450 

5-7F12 7-7G9 7-5A1 11-5A1 

 

1:10 

1:20 

1:40 

1:80 

1:160 

1:320 

1:640 

1.221 

1.162* 

0.915 

0.847 

0.641 

0.539 

0.335 

0.199 

1.846 

1.839 

1.906 

1.777 

1.752 

1.586 

1.375 

1.076* 

1.816 

1.838 

1.686 

1.537 

1.736 

1.577 

1.448 

1.099* 

1.786 

1.801 

1.841 

1.757 

1.669 

1.635 

1.488 

1.162* 

  *  1  450   

         

5-7F12, 7-7G9, 7-5A1 11-5A1  1:10, 1:640, 1:640  1:640 

 IC50  LOD 

 4  indirect competitive ELISA                 

 10-6-107  4.1-4.4 

( .3) 
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 4.1  5-7F12  CPFX  indirect 

competitive ELISA  1:10  IC50  201.70 

ng/ml  LOD  63 ng/ml 

 

 

 4.2  7-7G9  CPFX  indirect 

competitive ELISA  1:640  IC50  95.24 

ng/ml  LOD  37 ng/ml 
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 4.3  7-5A1  CPFX             

indirect competitive ELISA  1:640  IC50  

148.40 ng/ml  LOD  45 ng/ml 

 

 

 4.4  11-5A1  CPFX            

indirect competitive ELISA  1:640  IC50  

2.358x10-2 ng/ml  LOD  9.655x10-4 ng/ml 
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 4 

 indirect competitive ELISA  CPFX-OVA  5 µg/ml 

 ELISA  96  5-7F12, 7-7G9, 

7-5A1 11-5A1  IC50  201.7, 95.24, 148.4 ng/ml  23.58 pg/ml  

 LOD  63, 37, 45 ng/ml  0.97 pg/ml  (  4.10) 

 11-5A1 

  

 

 4.10  IC50  LOD 

 indirect competitive ELISA 

 IC50 ( ) LOD (

) 

5-7F12 201.70 63 

7-7G9 95.24 37 

7-5A1 148.40 45 

11-5A1 2x10-2 9x10-4 

4.4.2  

          

 indirect competitive ELISA    

 5 

 4  

 graph pad prism 4 

 IC50

 IC50  IC50  
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    =       IC50   X 100 

                                                          IC50  

 4 

 

 4.11 

 2 

 Kun  (2010)  

CPFX  

84% (Kun , 2010) 

 

 

 

 

 

 



 

 4.11  IC50  indirect competitive 

ELISA 

 5-7F12 7-7G9 7-5A1 11-5A1 

IC50 (ng/ml) % CR IC50 (ng/ml) % CR IC50 (ng/ml) % CR IC50 (ng/ml) % CR 

Quinolone 

Ciprofloxacin 

Enrofloxacin 

Norfloxacin 

Enoxacin 

Cinoxacin 

Ofloxacin 

 

201.7 

45 

51.2 

98.7 

505.4 

898.5 

 

100 

448 

394 

204 

40 

22 

 

95.24 

62.7 

118 

137.3 

81.1 

123.7 

 

100 

152 

81 

70 

117 

77 

 

 

148.4 

19.37 

13.1 

41 

66.3 

81.7 

 

100 

766 

1133 

362 

224 

182 

 

2.3x10-2 

374.30 

5.36 

9.93 

410.0 

387.1 

 

100 

<0.01 

0.44 

0.24 

<0.01 

<0.01 

Other group 

Nitrofurantoin 

Furazolidone 

Tetracycline 

Chloramphenicol 

 

>100,000 

>100,000 

>100,000 

>100,000 

 

<0.01 

<0.01 

<0.01 

<0.01 

 

>100,000 

>100,000 

>100,000 

>100,000 

 

<0.01 

<0.01 

<0.01 

<0.01 

 

>100,000 

>100,000 

>100,000 

>100,000 

 

<0.01 

<0.01 

<0.01 

<0.01 

 

>100,000 

>100,000 

>100,000 

>100,000 

 

<0.01 

<0.01 

<0.01 

<0.01 

   57 
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 4.5  5-7F12  indirect 

competitive ELISA  CPFX-OVA  5 µg/ml 

 5-7F12  1:10         

         

10-5-104 ng/ml 

 4.6  7-7G9  indirect 

competitive ELISA  CPFX-OVA  5 µg/ml 

 7-7G9  1:640  

 10-5-104 ng/ml 
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 4.7  7-5A1  indirect 

competitive ELISA  CPFX-OVA  5 µg/ml 

 7-5A1  1:640  

 10-5-104 ng/ml 

 

 4.8  11-5A1  indirect 

competitive ELISA  CPFX-OVA  5 µg/ml 

 11-5A1  1:640  

 10-5-104 ng/ml 

 11-5A1                  

 0.44 
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 0.24  4  IC50 

 IC50  1,000  0.01%  

4.11  4.8 

 

4.5  

4.5.1  

 11-5A1           

 -hememolytic 

Streptococci strain C  G  Fc  IgG 

(Abul , 1994)  

 11-5A1  IgG1 

       

pH 2.7  (fraction)                

280   

indirect ELISA  450  ( .4, ) 

 1:10,000  4.6 
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 4.9  11-5A1 

 0.1M glycine-HCl pH 2.7 

 1  

 7-14  280                    

450  

 pH 7.4 

 

4.5.2  

 BCA ( .3, ) 

 BSA 

 6.10  2.13  ( .5) 



62 

 

     

 

 IgG  Johnstone 

 Thrope (1987)  280 

 tyrosine  tryptophan  

280 

 1.63 

 indirect ELISA 

 

( .4)  6.1 

 ( .8)  % 

recovery  (% purity) 

 9.60%  76.53%  4.12  

% recovery 

 (flow rate)  1  

 % recovery  

 4.12  11-5A1  

 

 

(ml) 

  

%purity %recovery  

(mg/ml) 

         

(mg) 

 

(mg/ml) 

         

(mg) 

 

 

400 

8 

6.10 

2.13 

2440 

17.04 

0.34 

1.63 

136.0 

13.04 

5.57 

76.53 

- 

9.60 
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4.5.3 

 

 11-5A1 

 SDS-PAGE 

 

 2  SDS-PAGE  2-mercaptoethanol  

           

(heavy chain)  (light chain)  

 (relative mobility; Rf) 

 ( .5) 

 

 11-5A1 

 (H)  (L)  70  35  4.7 

 4.13 

 

63 
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 4.10  11-5A1                  

 SDS-PAGE 

 1  

              2  RPMI 1640  10% FCS 

              3  11-5A1  

              4-6  11-5A1  5 3  2 
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 4.13  Rf  SDS-PAGE 

  (kDa) Relative mobility (Rf) 

-galactosidase 

BSA 

OVA 

Carbonic anhydrase 

-lactoglobulin 

Lysozyme 

118 

90 

50 

34 

26 

19 

0.15 

0.22 

0.41 

0.61 

0.76 

1 

Heavy chain 

Light chain 

70 

35 

0.40 

0.70 

 

4.6  

4.5.1  

 11-5A1  CPFX-OVA 

 ELISA 

 96  indirect ELISA  450 

 1 

 CPFX-OVA  2 µg/ml  5 µg/ml 

 4.16  IC50  

LOD   indirect competitive ELISA 
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   10-6-107 pg/ml  IC50 

 LOD  54.20  0.763 pg/ml  4.11 ( .9) 

 

 4.11  11-5A1  CPFX  indirect 

competitive ELISA  CPFX-OVA  5 µg/ml 

 2 µg/ml  IC50  LOD 

 54.20  0.76 ng/ml  

 11-5A1  

 11-5A1 

 4.14 
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 4.14  

 11-5A1  indirect competitive ELISA 

 CPFX-OVA  ELISA  96  

 

 IC50 (pg/ml) LOD (pg/ml) 

 

 

23.58 

54.20 

0.97 

0.76 

 

 11-5A1 

 (LOD)  (European Commission) 

 100-

300  11-5A1 

 ELISA  
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  5 

 

 

 BSA 

 BSA  1.60 

 TNBS  BSA          

 37.1  CPFX-BSA 

 4  BALB/c 

 1-3  ICR  4 

 13 

 1:8,000  1:2,048,000 

 P3X  13 

   13 

 4  5-7F12, 7-7G9, 7-5A1  11-5A1 

     

 4  4      

 IgG1                       

 5-7F12, 

7-7G9, 7-5A1  11-5A1  IC50  201.70, 95.24, 148.40  

 23.58  LOD  63, 37, 45 

 0.97  

 11-5A1  

 5                  

 4       

 5-7F12, 7-7G9  7-5A1           

 11-5A1 

 



39 

 

 0.44  0.24  4                  

 11-5A1 

              

 1.63 

 76 

 SDS-PAGE 

 11-5A1  70  35       

 11-5A1 

 IC50  LOD  54.20  0.76  

 

 11-5A1                     

 

(European Commission)  

 100-300              

 11-5A1     

 ELISA  
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.1   562  BSA    

 BCA 

 BSA  (mg/ml) A562 

0 

0.1 

0.2 

0.4 

0.6 

0.8 

1.0 

0.118 

0.267 

0.347 

0.572 

0.810 

1.044 

1.234 

 

.1  BSA  BCA
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.2   562  OVA    

 BCA 

 OVA  (mg/ml) A562 

0 

0.1 

0.2 

0.4 

0.6 

0.8 

1.0 

0.202 

0.336 

0.427 

0.603 

0.843 

1.049 

1.164 

 

.2  OVA  BCA
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.3   450  4 

 CPFX  indirect competitive ELISA  CPFX-OVA  

5 g/ml  ELISA  

 

CPFX 

(ng/ml) 

A450 

5-7F12 7-7G9 7-5A1 11-5A1 

0 

0.1 

0.5 

1 

5 

10 

50 

100 

500 

1000 

5000 

10000 

1.449 

1.309 

1.413 

1.376 

1.433 

1.426 

1.155 

0.987 

0.446 

0.259 

0.111 

0.096 

1.205 

1.267 

1.175 

1.163 

1.163 

1.185 

0.899 

0.621 

0.233 

0.136 

0.069 

0.061 

1.563 

1.564 

1.520 

1.526 

1.451 

1.404 

1.236 

1.019 

0.369 

0.196 

0.080 

0.068 

1.644 

0.422 

0.324 

0.250 

0.102 

0.159 

0.088 

0.076 

0.076 

0.080 

0.092 

0.081 
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.4  280  450  indirect ELISA

 11-5A1  

Fraction A280 A450 Fraction A280 A450 

Unbound 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

0.113 

0.110 

0.106 

0.110 

0.103 

0.105 

0.112 

0.838 

2.316 

2.212 

1.242 

0.690 

0.448 

0.299 

0.227 

0.175 

0.320 

0.161 

- 

- 

0.192 

- 

- 

1.570 

1.965 

1.870 

1.735 

1.352 

0.890 

0.427 

0.310 

0.150 

- 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

- 

0.126 

0.125 

0.112 

0.089 

0.086 

0.092 

0.096 

0.075 

0.073 

0.074 

0.069 

0.075 

0.073 

0.068 

0.072 

- 

- 

- 

0.091 

- 

- 

0.087 

- 

- 

0.134 

- 

- 

0.092 

- 

- 

0.144 
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.5  562  BSA  

           BCA 

 BSA  (mg/ml) A562 

0 

0.1 

0.2 

0.4 

0.6 

0.8 

1.0 

0.117 

0.213 

0.321 

0.513 

0.652 

0.869 

0.989 

  

     .3  BSA  BCA
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.6      

 BCA 

 A562  (mg/ml) 

1:10 

1:20 

1:40 

1:80 

0.639 

0.382 

0.284 

0.204 

5.720 

5.612 

6.780 

6.304 

 6.104 

 

.7 

 BCA 

 A562  (mg/ml) 

1:10 

1:20 

1:40 

0.355 

0.237 

0.170 

2.506 

2.336 

1.646 

 2.130 
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.8  450  

 indirect ELISA 

 (ng/ml) A450 

50 

100 

200 

300 

400 

500 

0.075 

0.157 

0.335 

0.501 

0.777 

0.853 

 

.4   indirect ELISA            

 11-5A1  
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.5   Rf  (kDa) 

 SDS-PAGE 
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.9  450  11-5A1 

 indirect competitive ELISA      

CPFX-OVA  ELISA 

CPFX (ng/ml) 

A450 

1 2 3  

0 

10-7 

10-6 

10-5 

10-4 

10-3 

10-2 

10-1 

10 

102 

103 

104 

1.601 

1.860 

1.798 

1.820 

1.798 

1.582 

0.458 

0.221 

0.135 

0.103 

0.087 

0.172 

1.660 

1.865 

1.830 

1.819 

1.803 

1.582 

0.461 

0.230 

0.147 

0.105 

0.090 

0.171 

1.734 

1.876 

1.928 

1.818 

1.850 

1.645 

0.488 

0.239 

0.135 

0.098 

0.117 

0.170 

1.665 

1.867 

1.852 

1.819 

1.817 

1.603 

0.469 

0.230 

0.139 

0.102 

0.098 

0.171 
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.1   BSA  CPFX  

 0.1 M Sodium carbonate buffer, pH 9.4 

  Na2CO3    3.18             

NaHCO3    5.68           

             1          

  pH  9.4  3 M HCl  3 M NaOH 

.2  CPFX                

 TNBS 

 1) 0.1 M Sodium bicarbonate buffer, pH 8.5 

                        NaCO3  3.18   

  NaHCO3  5.86   

    1.00   

  pH  8.5  3 M HCl  3 M NaOH 

 2) 0.05% TNBS (Picrylsulfonic acid) 

   5% TNBS (w/v)    0.01    

   0.1 M Sodium bicarbonate pH 8.5    0.99   

 3) 10% SDS (Sodium dodecyl sulphate) 

   SDS    1   

             10    
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 4) 1 N HCl 

   Conc.HCl  7.7   

   250  

.3  ELISA 

       1) 0.2 M Phosphate buffer pH 7.4 (PB stock) 

  NaH2PO4         27.60     1000     

  Na2HPO4         71.63          1000     

      Na2HPO4  NaH2PO4  pH 7.4  stock 

 2) 0.01 M Phosphate Buffer Saline (PBS) pH 7.4 

  PB stock       1   

  NaCl  175   

      18   

 3) 0.05% Tween 20  PBS (PBS-T) 

  Tween 20    500   

  PBS  1000   

 4) 5%  ( ) 

        5   

  PBS  100   
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 5) 0.2 M Citrate buffer pH 4.0 

  Potassium citrate   33.2   

  Citric acid   21.54   

     1   

      pH  Citric acid  pH 4.0 

 6) Substrate solution 

   3,3’ ,5,5’-Tetramethylbenzidine (TMB)  3.0   

   DMSO    300           

   0.2 M Citrate buffer    10   

   30% H2O2    1.2    

  ( ) 

 7) 1 M H2SO4 (Stopping reagent) 

   H2SO4 (96%)  98   

     902    
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.4  

 1) Stock HAT 100X 

  Hypoxanthine        136      20      

  Aminopterin              2     20     

  Thymidine                39     20     

       100  

 Millipore  0.22 µm  10 

 -20  

  Aminopterin  water bath  60 

 Aminopterin  

 2) Stock HT100X 

  Hypoxanthine       136             20       

  Thymidine              39             20       

       100  

 Millipore  0.22 µm  10 

 -20  
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 3)  RPMI 1640 

   RPMI 1640  10.4   

   NaHCO3    2.0   

   L-glutamin    0.1    

   Glucose    2.0   

   Pyruvic acid  0.11   

       1.0   

       Millipore      

0.22 µm  100  4  

 

 4)  HT 

    RPMI 1640   1  

   HT 100X  10  

  Millipore  0.22 µm  100

 4  

 5)  HAT 

    RPMI 1640   1  

   HAT 100X  10  

  Millipore  0.22 µm  100

 4  
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 6)  (Freezing medium) 

    RPMI 1640 90  

   Dimethyl sulfoxide (DMSO) 10  

   -20  (      

4 ) 

.5  

 1) 20 mM Sodium phosphate, pH 7.0 

  Na2HPO4 · 12H2O    2.77          1000     

  NaH2PO4 · H2O        1.69         1000     

  Na2HPO4 · 12H2O  NaH2PO4 · H2O  pH 7.0  

Millipore  0.22 µm 

 2) 0.1 M glycine-HCl, pH 2.7 

   Glycine-HCl 7.51   1  

   HCl (37%) 2.42     

  Glycine-HCl  HCl (37%)  pH 2.7  Millipore 

 0.22 µm 

 3) 1 M Tris HCl buffer, pH 9.0 

   Trizma base 121.14    1  

   HCl (37%)  6.41     

  Trizma base  HCl (37%)  pH 9.0  Millipore  

 0.22 µm 

89 
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.6  SDS-PAGE 

 1) 10% Separating gel (1  8 ) 

       3.80   

   40% Acrylamide/Bis         2   

   1 M Tris-HCl pH 6.8         2   

   10% SDS       80   

   10% (NH4)2S2O8 (APS)       80   

   TEMED       40    

  TEMED  polymerization 

 

 2) 5% Stacking gel (1  2 ) 

       1.20   

   40% Acrylamide/Bis     250   

   1 M Tris-HCl pH 6.8     504   

   10% SDS       20   

   10% (NH4)2S2O8       20   

   TEMED         2     

  TEMED  polymerization 
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3) SDS staining dye 

   SDS dye  900   

   -mercaptoethanol  100   

4) Running buffer 

   Trizma base  15.1   

   Glycine  94.0   

   SDS    5.0   

       1.0   

5) Staining solution 

   Coomassie brilliant blue R 250     5   

   95% Ethanol  450    

   Acetic acid  100   

     450   

6) Destaining solution 

   Methanol  250   

   Glacial acetic acid    70   

     680    
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