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  (Mangifera indica Linn. cv Nam Dok Mai Si Tong) 

 

 

1. Acetonitri HPLC grade (LAB-SCAN®, Thailand) 

2. Acetic acid (Labscan®,A8401) 

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

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

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

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

7. DEAE-sephadex (Sigma ®, A25120) 

8. Deionized distill water 1 M  

9. Deionized distill water 18 M  

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

11. Diethyl ether (Labscan®, A3509) 

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

13. Hydrochloric acid 37% (HCl) (Labscan®, A8601) 

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

15. Methanol (CH3OH) (Labscan®, A3513) 

16. Poly(vinylpolypyrrolidone) – PVP (Sigma ®, P6755) 

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

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

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

20. Sodium carbonate anhydrous (Na2CO3) (Merck®, A836892) 

21. Sodium hydroxide 97% (NaOH) (Labscan®, K2004) 



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

23. Sulfuric acid 98% (H2SO4) (Labscan®, A8301) 

24. Triethanolamine (Ajax  Finechem®, Australia) 

 

 

1. Beaker  50, 100, 250, 600, 1,000  2,000  

2. Cuvette  (Starna®, England) 

3. Glassfilter inner 4 

4. Handy step (Brand®, Germany) 

5. Magnetic bar 

6. Magnetic stirrer 

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

8. Pasture pipette 

9. Pipette tip  200  1,000  

10. Speed vacuum concentrator 

11.  

12.  filter crucible 50 ml (DURAN®, 258513406, Germnay) 

13.  1 (Whatman®, England) 

14.  

15.  

16.  (Rotary flask) 

17.   50  (ISO LAB®, Germany) 

18.  60  

19.  (Duran®, Germany) 

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

21.  Vortex mixer (Scientific Industries®, USA) 

22.  (High Performance Liquid 

Chromatography : HPLC, SHIMADZU®, SCL-10A VP, Fluorimeter detector, 

SHIMADZU®, RF-10A XL, Japan) 

23.  4  (Mettler Toledo®, Switzerland) 
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24.  (Freeze drier, FTS®) 

25.  (Phillips® HR 2021, China) 

26.  

27.  (Rotary evaporator, BUCHI® Rotavapor R-

114, Switzerland) 

28.  (Shimadzu ® UV-1601, Japan) 

29.  (pH meter) (Sartorius Professional Meter ® PP-50, 

Taiwan) 

30.  (KUBOTA ®, Japan) 

31.  

32.  

33.  

34.  (Hot air oven, Memmert ®, Germany) 

35.  

36.  

37.  (Sempermed ®, Thailand) 

38.  

39.  (Liquid Nitrogen) 

40.  

41.  (Star ®, Thailand) 

42.  (Test tube)  10  50  

43.  (Centifuge tube)  15  50  

44.  

45.  (Memmert ®, Germany) 
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1.  

 Factorial (3x3)+1 in Randomized Complete Block Design  3 

  10     

1   3                     

    2000  

 2   3    1, 2  3  

 1  

 13  

2551 

 

2.  

 2.1  

  .  .  

 7-8    30  

 2.2  

  1  8  2551 

 15-15-15  1  

  2  19  2551  15-15-15  

1  (13-0-46)  



 26

 

 

 8   

 

3.  

   400  20  

 (Tween-20)  5    

   800  20  

 (Tween-20)  5    

   40   20 

 (Tween-20)  5    

 

4.  

   0, 13, 28, 42, 49, 55, 63  70  
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5.  (Total Non-structural 

Carbohydrate; TNC) 

   3-5   3 

   freeze 

drier  4   

  Hodge and Hofreiter (1962) 

  (2531) 

  TNC  (0.2 N H2SO4) 

 0.05   

60   0.2 N  40  

  100   1  

  pH  7  

(NaOH)  1 M  0.1 M  H2SO4  0.2 N 

 50  50  

 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   

Nelson’s alkaline copper reagent  1   

 water bath  100   20  

  arsenomolybdic acid  1  
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 copper sulfate (CuSO4)   7 

   30 

 (Absorbance)  Spectrophotometer  540  

  glucose (  X) 

 ( Y) 

 2.  TNC  

  1  

 

 D-Glucose  

 3.  

TNC = 
mg glucose equivalent x vol make 

         Wt. of sample x vol take 

  

vol make =  pH  7 ( 50 ) 

vol take   =  ( 1 ) 

 

 

6.  

 6.1  (plant sample extraction) 

 1)   freeze 

drier    0.5   0.03 – 0.06  

  

 

 2)  (  -20 )  80  

 50  

 3)    4   16  

 glassfliter inner  4  (rotary flask) 

 rotary evaporator ( <40oC )  2-3  

 4)  0.01 M ammonium acetate 4   3  

 ultrasonic bath 
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 5)  ammonium acetate  

 -20   16  

 6)  -20   

 16,500   20   4   

(supernatant)  30  

 7)  Sep-Pak-C18  

 

  

6.2  

  4    

1)  (reservoir) 

2)  PVP (Polyvinylpyrrolidone) 

3)  DEAE-sephadex (anion exchange) 

4) Sep-Pak-C18 cartridge 

   PVP 10 

  2  DEAE-sephadex 4   3  

1   1, 2  3  (  Sep-Pak-C18 cartridge)  0.1 

M ammonium acetate pH 8.5  15   1 

 PVP  2  DEAE-sephadex  3  ammonium 

acetate  (  PVP  DEAE-sephadex )  0.01 

M ammonium acetate pH 7.5  20   1  PVP 

 2  DEAE-sephadex  3  ammonium acetate 

 (  PVP  DEAE-sephadex )  

 

 6.3  Sep-Pak-C18 cartridge  

 Cytokinins 

-  (100%)  4  2  

-  0.01 M ammonium acetate pH 7.5  4  2  



 30
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6.4  

 1)  cytokinins Sep-Pak-C18  

 1 (reservoir) 

 0.01 M ammonium acetate pH 7.5  10   3 

   ( ) 

  cytokinins  Sep-Pak-C18  

 2)  cytokinins Sep-Pak-C18  

 3)  Sep-Pak-C18  

 

-  Sep-Pak-C18  0.1 M acetic acid  4  

-  15% methanol in 0.1 M acetic acid  4  

-  Sep-Pak-C18     

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

i-Ado/i-Ade  80% methanol in 0.1 M acetic acid  4  
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  Sep-Pak-C18 

  

-  100% methanol  4  2  

-  diethyl ether  4  1  

  4  

 speed vacuum concentrator 

 HPLC  

 

 (High performance liquid 

chromatography : HPLC) 

 

 Cytokinins 

Column    :  Prontosil Hyper sort-b ODS 0.5 m 

     BISCHOFF Chromatography ® 

Mobile phase :  A= 0.1 M acetic acid in water    

     ( pH 3.4  Triethanolamine) + 50 ml ACN 

     B = Acetonitrile  

Flow rate  :  1 ml/min 

Time Program : Time  Event  value 

     00.01  B.conc  10.0 

     20.00  B.conc  40.0 

     25.00  B.conc  70.0 

     27.00  B.conc  10.0 

     30.00  B.conc  10.0 

Flow rate  : 1 ml/min 

Detector  :  Diode Array  = 265 nm. 
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 1.    

  

 2.    

 

 

  2551 –  2553 

 


