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10 25  
 
 

540  
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 11 (ABS) 

   Solution Conc. ABS 

Blank 0 0.000 

STD 1 0.01 0.224 

STD 2 0.02 0.414 

STD 3 0.03 0.554 

STD 4 0.04 0.733 

STD 5 0.05 0.887 

STD 6 0.06 1.037 

STD 7 0.07 1.205 
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1.          

y = ax + b 

 
 

2. x 1 g  

0.8   ml X  µmol 

 2.7 ml 
8.0

7.2 X³   

        =           Z                       µmol 

0.2  g nitrite Z  µmol 

1 g nitrite 
2.0

Z   µmol 

        0.2 

      =          
2.0

Z
           µmol/ 1g fresh weight 
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(Extraction solution) 

100 mM Potassium phosphate  (KH2PO4); M.W. = 174.18 g/l 

KH2PO4  1  mol 174.18   g 

KH2PO4         100 x 10-3  mol 100 x 10-3 x 174.18 g 

 17.418  g/L 

40 mM Potassium nitrate (KNO3); M.W. = 101.10 g/l 

      KNO3             1  mol 101.10   g 

KNO3        40 x 10-3        mol 40 x 10-3 x 101.10 g 

 4.044  g/L 

 

1.2% 1-propanal 

  1-propanal  12  ml  1    

 

 : 

pH 7.5 

1 
Reagent A 

25 mM Potassium phosphate; M.W. = 174.18 g/l 

KH2PO4  1  mol 174.18   g 

KH2PO4         25 x 10-3  mol 25 x 10-3 x 174.18 g 

 4.354  g/L 

10 mM Potassium nitrate (KNO3); M.W. = 101.10 g/l 

       KNO3             1  mol 101.10   g 

KNO3        10 x 10-3        mol 10 x 10-3 x 101.10 g 

 1.011  g/L 
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0.05 mM Ethylenediaminetetraacetic acid disodium salt dehydrate (EDTA);  

M.W. = 292.25 g/l 

             EDTA             1  mol 292.25   g 

EDTA        0.05 x 10-3        mol 0.05 x 10-3 x 292.25 g 

 0.0146  g/L 

 : 

pH 7.3 

1 
 

Reagent B 

2.0 mM ß-Nicotinamide Adenine Dinucleotide (ß-NADH); M.W. = 663.43 g/l 

ß-NADH 1  mol 663.43   g 

ß-NADH         2 x 10-3  mol 2 x 10-3 x 663.43  g 

 1.327  g/ L 

10 ml ß-NADH    13.27 mg 

Reagent C 

3 M Hydrochloric acid  (HCl); M.W. = 36.46 g/l 

 1 mole = 1 eq 

 Specific density (S.D) = 1.13 g/cm 

 M.W. = 36.46 g/l 

 Conc. = 12.08 M 

 Conc. = 37.00 %  w/w 

HCl 3 M  HCl  248.42 ml/L 

Reagent D 

58 mM Sulfanilamide solution; M.W. = 172.20 g/l 

Sulfanilamide 1  mol 172.20   g 

Sulfanilamide 58 x 10-3  mol 58 x 10-3 x 172.20 g 

 9.9876  g/L 

Sulfanilamide Reagent C (3M HCl) 
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Reagent E 
77 mM N-(1-Naphthyl) ethylenediamine dihydrochloride solution (NED); M.W. = 259.17 g/l 

NED  1  mol 259.17   g 

NED             0.77 x 10-3  mol 0.77 x 10-3 x 259.17 g 

 0.199  g/ L 

 

Reagent F (Nitrate Standard Solution) 

45 mM Sodium nitrite (NaNO3); M.W. = 69.00 g/l 

NaNO3  1  mol 69.00   g 

NaNO3           1.45 x 10-3  mol 1.45 x 10-3 x 69.00 g 

 0.100  g/ L 

  Reagent A  50 ml NaNO3  5 mg 
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 (Total Non-structural 

Carbohydrate; TNC) 

 

reagent 

1.  

anhydrous sodium carbonate 25 , sodium potassium tartrate 

25 , sodium bicarbonate 20 , anhydrous sodium sulfate 200 
1  

2.  

copper sulfate 15 100 
sulfuric 2 copper sulfate  

3.  

20 
0.8 

 

4. Arsenomolybdic acid reagent  

4.1 Ammonium molybdate [(NH4)]6  Mo7O24 . 4H2O 25 420 

sulfuric 21  

4.2 disodium hydrogen arsenate [Na2HAsO2 . 7H2O] 3 25 

 

4.3 4.2 4.1 

2  
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1.  96% (w/w) (Conc.H2SO4) 

2. Hydrogen peroxide 30% (w/w) 

3. (Catalyst mixture) 

  K2SO4, CuSO4.5H2O  Selenium 

100:10:1 

4. (0.1M Na2HPO4, 5% Na-K tartrate, 5.4% NaOH) 

(Na2HPO4.7H2O) 35.89 

600 . (Na-K tratrate) 50 

(NaOH) 54 1 

 
5.   Na-salicylate  Na-Nitroprusside 

 Na-salicylate 150 Na-Nitroprusside 0.3 

600 . 1 (

) 
6. Na-Hypochlorite 

Na-Hypochlorite 5.25% 6.0 100 

( ) 
7.  

catalyst mixture 22 1 (1.1 M H2SO4)  

8. 1000 ./  

ammonium sulfate (NH4)2SO4 4.715 1 

9.  0, 5, 10, 20, 30, 40 50 ./  

1000 ./ 0, 0.5, 1, 2, 3, 4 

5 . 100 . 
100 .  
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10. selenium 3.5 1 
 300  (

)

    
3-4  

11. (digestion mixture) Na-salicylate 72  
10 100 .

48  

12.  

 

w

v
baN ³-³= )(714.0  

    

   a = concentration of nitrogen in the sample digest (mg/ l)  
   b = concentration of nitrogen in the blank digest (mg/ l) 
   v = total volume of digest (ml) 

   w = weight of plant material sample (g) 
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PVP Sephadex 

1. PVP (Polyvinylpyrrolidone ; Sigma chemical Co. Deisenhofen, germany) 

1) PVP  50 500 .  
2) 30  30 

 

3)  100 .  
4) 30  30 

 

5)  100 .  
6) 30  30 

 

7) 400 .

4  

 

 

 

 

2. Sephadex  (DEAE Sephadex A25 ; Sigma chemical Co.) 

1) DEAE Sephadex  25  

2) 0.1 M ammonium acetate, pH 8.5  300 ml  

2  

3) 2  

4) 1 -
  

5)  DEAE-Sephadex 4 
0.1 M ammonium acetate, pH  8.5  200 . 

4   
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15 (stock solution) (Hoagland and Arnon, 1938) 

 

   ( ) 
A. Calcium nitrate Ca(NO3)2 . 4H2O (15-0-0) 11.80 kg 20 

B. Potassium Sulfate  K2SO4.  (0-0-50) 660 g 20 

C. Magnesium Sulfate  MgSO4 . 7H2O 6.16 kg 20 

D. Potassium dihydrogen Phosphate KH2PO4 (0-52-34) 1.36 kg 20 

E. Ammonium nitrate (18 %) NH4NO3 514 g 1 

F.  Fe-Chelate  (13%) Fe-EDTA 42.68 g 4 

 

16 (stock solution)  2.5  

 

  (g.) 

Manganese Sulfate  MnSO4 . H2O 12.45 

Zinc Sulfate ZnSO4 . 7H2O 2.65 

Copper Sulfate CuSO4 . 5H2O 2.2 

Boric Acid H3BO3 9.5 

Ammonium Molybdate  (NH4)6 Mo7 O24 4H2O 0.175 

 

17  pH 6.5 H2SO4   1,000  

    (ml) 

Sulfuric Acid H2SO4 200 
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18 . . 2550  
   (ºC)  (ºC)  (%)  (ºC) 

1 30.1 14.2 76 22.15 

2 31.1 17.1 65 24.1 

3 34.3 19 56 26.65 

4 35.5 21.4 67 28.45 

5 36.7 21.3 85 29 

6 36 23.8 83 29.9 

7 31.2 23.5 88 27.35 

8 30.4 23.5 90 26.95 

9 32.2 23.2 87 27.7 

10 30 22.3 85 26.15 

11 29.4 18.2 79 23.8 

12 28.2 16.1 80 22.15 

 

 

19 . . 2551  
    (ºC)  (ºC)   (%)   (ºC) 

1 31.1 14.2 76 22.65 

2 31.4 16.4 65 23.9 

3 33 19.5 56 26.25 

4 34.2 22.7 67 28.45 

5 35.1 24.2 85 29.65 

6 37.5 23.2 83 30.35 

7 31.3 22 88 26.65 

8 31.5 21.4 90 26.45 

9 31.6 22.1 87 26.85 

10 29.4 20.2 85 24.8 

11 28.5 18.2 79 23.35 

12 28 17.1 80 22.55 
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