
3 

 

 

   (Dimocarpus longan cv. Daw)   

 
1. Acetic acid (Labscan®, A8401) 

2. Ammonium acetate (CH3COONH4) (Merck®, 1.01116.1000) 

3. Ammonium molybdate ([(NH4)]6  Mo7O24 . 4H2O) (Ajax Finechem®, A46) 

4. Ammonium solution 32% (Merck®, 1.05426.1000) 

5. Ammonium sulfate ([NH4]2SO4)  (Ajax Finechem®, A1217) 

6. Copper (II) sulfate  pentahydrate (CuSO4.5H2O)  (Merck®, A501690)  

7. DEAE-sephadex (Sigma®, A25120) 

8. Deionized distill water 1 MW  

9. D-Glucose anhydrous (C6H12O6) (Ajax Finechem®, A783) 

10. di - Potassium hydrogen orthophosphate (K2HPO4) (Ajax Finechem®, A2221) 

11. di  Sodium hydrogen orthophosphate dodecahydrate (Na2HPO4.12H2O)  
(Ajax Finechem®, A478) 

12. Diethyl ether (Labscan®, A3509) 

13. Disodium hydrogen arsenate (Na2HAsO2 . 7H2O) (Sigma, S9663) 

14. Ethylenediaminetetraacetic acid (EDTA) (C10H16N2O8) ( Fluka®, 03620) 

15. Hydrochloric acid 37% (HCl) (Lab-Scan®, A8601) 

16. Hydrogen peroxide 30% (H2O2) (Merck®, 8.22287.1000) 

17. Methanol (CH3OH) (Lab-Scan®, A3513) 

18. N-(1-Naphthyl) ethylenediamine dihydrochloride solution (NED)  

(Merck®, 1.06237.0005) 

19. Sodium hypochlorite (NaOCl) (J.T.Baker®, 9416-01) 

20. Poly(vinylpolypyrrolidone) -  PVP (Sigma®, P6755) 

21. Potassium chlorate (KClO3) (J.T.Baker®, 3024-01) 

22. Potassium nitrate (KNO3) (Merck®, 1.05063.1000) 

23. Potassium phosphate  (KH2PO4) (J.T.Baker®, 3246-01) 
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24. Potassium sodium (+)  tartrate, [KNaC4H4O6.4H2O] (Ajax Finechem®, A416) 

25. Potassium sulphate (K2SO4) (Ajax®, 417) 

26. Propan 1 OL (CH3CH2CH2OH) (Lab-Scan®, A3543)  

27. Selenium Black (Se) (Merck®, 1.07714.0050) 

28. Sep-Pak-C18  (Sep-Pak Classic, Ireland) 

29. Sodium - nitroprusside  (Na2[Fe(CN)5NO].2H2O) (J.T.Baker®, 3792-04)  

30. Sodium  potassium tartrate (KNaC4H4O6 . 4H2O) (Ajax Finechem®, A416) 

31. Sodium bicarbonate  (NaHCO3 ) (Ajax Finechem®, 476) 

32. Sodium carbonate anhydrous (Na2CO3 ) (Merck®, A836892) 
33. Sodium chloride (NaCl)  (Merck®, 1.06404.1000) 

34. Sodium hydroxide 97% (NaOH) (Lab-Scan®, K2004) 

35. Sodium nitrite (NaNO2) ( Ajax Finechem®, A492) 

36. Sodium salicylate [C6H4(OH)COONa] (Ajax Finechem®, A1513) 

37. Sodium sulfate anhydrous (Na2SO4 ) (Ajax Finechem®, A503) 

38. ß-Nicotinamide Adenine Dinucleotide (ß-NADH)( (Fluka®, 43410) 

39. Sulfanilamide (C6H8O2N2S) (Carlo Erba Reagents®, 381505)  

40. Sulfuric acid 98% (H2SO4) (Lab-Scan®, A8301) 

 

1. Beaker 50, 100, 250,  1,000 2,000  

2. Cuvette (Starna®, England) 

3. Handy step (Brand®, Germany) 

4. Hotplate (CE Combination®, Thailand) 

5. Magnetic bar 

6. Magnetic stirrer 

7. Micropipette 200 1,000  (Pipettman Gilson®, 

Germany) 

8. Para film (Parafilm® , WI 54952) 

9. Pasture pipette 

10. Pipette tip 200 µl 1,000 µl 

11. Scintillator (UltraGold®, Perkin Elmer) 
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12. Speed vacuum concentrator   

13.  

14. filter crucible 50 ml ( DURAN®,258513406, Germany) 

15. 1 5 (Whatman®, England) 

16.  

17. (Fujifilm® E550, JAPAN) 

18.  

19. (Rotary flask) 

20. 50 (ISO LAB®, Germany) 

21.  60  

22.  (Duran®
, Germany) 

23.  

24. Ultrasonic bath (D.S.C. Group®, Thailand) 

25. Vortex mixer (Scientific Industries®, USA) 

26. 4 (Mettler Toledo®, Switzerland) 

27.  (Freeze drier, FTS®) 
28.  (Philips® HR 2021, China) 
29.  

30. (Rotary evaporator, BUCHI® 

Rotavapor R-114, Switzerland) 

31. (Shimadzu® UV-1601, JAPAN) 
32.  (pH-meter) (Sartorius Professional Meter®  

PP-50, Taiwan) 
33.  (KUBOTA® , JAPAN) 

34.  

35.  

36.  -20  

37. (Hot air oven, Memmert®, Germany) 
38.  (MS Scientific Instrument®, Thailand) 

39.  
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40.  

41. M  (Sempermed®, Thailand) 

42.  (Desiccator) 

43.  (Liquid nitrogen) 

44.  

45.   

46.  (Star®, Thailand) 

47. (Test tube) 10  50  100  

48.  (Centrifuge tube) 15 50  

49.  

50.  (Memmert®, Germany) 

 

1.  

1 

(Completely Randomized Design; CRD)        

3  4 1 1  

1  ( ) 
2  12 /  

3  1,000  

5 
1.50 1 20 2550  

2  
(Completely Randomized Design; CRD)        

3  3 1 1  

1  ( ) 
2  1 /  

3 - 
400  

3 3 
2551 



 
 

 

24 

2.  

2.1   
1  

4-5 100 
40-45 12 (  1) 

2 

2 30 
2.2     

  500 200  

- 25-7-7 67  

- 46-0-0 67  

- 0-0-60  33  

-   33  

4 

1  1-2  

 
          4  5  
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3.  

3.1 1  

12 

  1  

 20 
20 (Tween-20) 5 

 

3.2 2  

1  

 400 
 ( 9) 

4.  

4.1 1  
2, 4, 6, 8, 10, 12, 14, 16, 18 20   

4.2 2 

2, 6, 8, 10  

5.  

5.1 1  
9.00  11.00 . 

1-2 

2 Redinbaugh and Campbell (1985)  

0.2 (extraction solution)  2.7 
PVP 0.1 (phenolic compound) 

1 
   4000 

15 PVP  

(supernatant)  
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1.80  

Reagent B 0.10  water 

bath 30   supernatant 0.8  Reagent A 
Reagent B water bath 30 

2  Reagent D 1 

  Reagent E 1    

10 25 
540  

5.2 2 

9.00  11.00 . 
 

2 (upper leaves) 3 
(lower leaves) 4 

5.1 

 
6.  (Total Non-structural 

Carbohydrate; TNC) 

3-4 4  

freeze drier 4 

(desiccator) Hodge and Hofreiter 

(1962) (2531)  
TNC  (0.2N H2SO4) 

Smith et al. (1964) 0.200 

60 0.2N              

40 100 

1 pH  
(pH = 7.0)  NaOH 1M 0.1M  H2SO4 0.2N 

50 50 
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1  60  

 

 

 

D-Glucose 0.25 

0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 1.0 10 

1 

0.025, 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.250  

 

 

  
1. (standard curve) 

 1  1 

water bath 100 

20 

arsenomolybdic acid 1 copper sulfate 

(CuSO4) 7  

 (absorbance)  spectrophotometer    540 

( standard curve) 
glucose (  X)  ( Y) 

2. TNC  

1 

D-glucose  

3.  

  take  vol  sample of Wt.

make  vol equivalent glucose mg
TNC

³
³

=  

 
vol make = pH  ( 50 ml) 

vol take  =  ( 1 ml) 
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7.   

3-4 4  

freeze drier 4 

(desiccator) Novozamsky et al. (1983) 

 

  

1.  

0.200 

3 .
2 ( blank 2 ) 
 100 °C 2 

Hydrogen peroxide 30% 1 . 3 
Hydrogen peroxide 30% 

( 10 ) 
1   

 

 1        

 
 

 

50 . 
Whatman No. 5 60 . 

( )  

(°C ) 
170 2 
220 1 
270 1 
320 1 
370 1 
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2.  

 1 . 20 . 
 5.0 .  

 Na-salicylate Na-Nitroprusside 4.0 . 
  

  Na-Hypochlorite  2.0 .  

45-60 650  
 

8.   

 8.1 .  (Sample collection) 

 0 , 2, 4, 6, 8, 10, 

12, 14, 16, 18 20 1-2 2  

- 80 
RIA 

-20  
Freeze dry  

 8.2   (plant sample extraction) 

1. 
freeze dryer  

 

2. ( -20 ) 80 
50   

 

 

 

 

 

 

        5     
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3. 4 16 
grassinter-filter (rotary flask) 

Rotary evaporator (<40oC) 5  

4. ammonium acetate 0.01 M  3 4 

ultrasonic bath  
5.  ammonium acetate 18

-20 16  

   

 6  

6. -20 oC 

16,500 25 4 
(supernatant) 30  

7.  Sep-Pak-C18  

(Jiménez et al., 2001)   

8.3  

3  

   1) (reservoir)  

   2 ) PVP (Polyvinylpyrrolidone)   
   3)  DEAE-sephadex (anion exchange)   

   4) Sep-Pak-C18  

( ) 
( 7 ) 
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7    

 

 PVP 10  2 DEAE-sephadex 4  

3  30 1 , 2 3 0.1 M ammonium acetate 

pH 8.5 15  1 PVP 2 
DEAE-sephadex 3 (

PVP DEAE-sephadex ) 0.01 M ammonium acetate pH 7.5 20 

 1 PVP 2 DEAE-

sephadex 3 ( PVP 

DEAE-sephadex )   
 

 

 

Reservoir 

Valve 

Valve 

PVP 

DEAE Sephadex 

Sep-Pak - C18 

1 

2 

3 

4 
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 Sep-Pak-C18cartridge

 Cytokinins 

- (100%) 4  2  

- 0.01 M ammonium acetate pH 7.5 4  2  

 IAA GAs 

- (100%) 0.1 M acetic acid 4  2  

- 0.1 M acetic acid 4  2  

 

1.1.  

1.1.1. cytokinin Sep-Pak-C18

1 ( reservoir)  

3 0.01 M ammonium acetate pH 7.5 10   
  IAA  

DEAE-sephadex cytokinin Sep-Pak-C18 

1.1.2. cytokinin Sep-Pak-C18   3  
septum 2 (PVP) 1 (reservoir) 

3 (DEAE-sephadex) IAA Sep-Pak-C18

3  IAA DEAE-sephadex Sep-Pak-C18 2 M acetic acid 15 

 

1.1.3. Sep-Pak-C18 

Sep-Pak-C18  

- Sep-Pak-C18 0.1 M acetic acid  4  

- 15 % Methanol in acetic acid  4  

- Sep-Pak-C18  

   Z/ZR  30 % methanol in 0.1 M acetic acid  4   

  GAs 60 % methanol in 0.1 M acetic acid  4   

  iP/iPA   80 % methanol in 0.1 M acetic acid  4   

  IAA  40 % methanol in 0.1 M acetic acid  4   

- 100 % Methanol   4  2   

- Diethyl ether  4 1   
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4  

 speed vacuum concentrator  

Radioimmunoassay (RIA)   

 

 (Determination) 

1. Radioimmunoassay (RIA)  

RIA immunoassay 

(Sensitivity) (Specificity)

RIA

( Weiler and Ziegler, 

1984) 
(Polyclonal antibody)  

(Monoclonal antibody) (Hybridoma cell) 

 

  1.1.    

a. Phosphate buffer  250  

 - KH2PO4  0.46   

 - K2HPO4  1.36   

 - NaCl   10.4   

 - 1.2  

 - pH = 7.4 

b. (calf serum) 50  

-  

- 1:10 ( 450 . + 50 .) 
c. 3H-Hormone (tracer) 50 (1.5 MBq.; 25000 dpm) 

d. (antibody) 50   

e.   750  

     :  790 1  
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1.2  

- 60  rack (
3.4) aliquot 100-500 µl (

) 3  (triplicate)  

speed vacuum concentrator  

- IAA methylation ethereal diazometane 50 
µl 30 ethereal diazometane 

( ) 

  

1.3  Dispensing 

 

Bo  NSB  Bx  To 

Buffer   +   +   +   - 

Calf serum  +   +   +   - 

H-Hormone  +   +   +   + 

Antibody  +  -  +  - 

Sample    -   +   +   -  

 

 Bo: maximum bound activity 

 Bx: bound activity in presence of sample    

 NSB: non specific binding 

 T:  

        

    % bound radioactivity = 100(Bx-NSB) 

                 (Bo-NSB) 
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1.4  Assay 

- phosphate buffer rack  
1,200 rpm 

- serum, 3H-Hormone antibody 3 1200 rpm 

30 1 ,200 rpm 1 (
15 ) 

- ammonium sulphate 90% 750 µl 30 
 

- 4,000 rpm 40  

- supernatant 

rack  

- ammonium sulphate 50% 750 µl 

4000 rpm 30  

- supernatant 

rack   

- 200 µl  

- scintillator (UltraGold, Perkin Elmer) plastic 

stoppers 

-  

-   

2.5 

 

 2.6  

 

 1. 
 

 2.  

2550 - 2551  


