
Supplemental material 1 

Reagents used and steps for the estimation of different biochemical components in rice landraces 

1. Estimation of total phenol 

Reagents 

a. 80% ethanol: 163.3 ml of 98% alcohol was added to 36.7 ml of distilled water.  

b. Folin-ciocalteau reagent: For experimental use, the commercially available reagent was diluted 3 times.  

c. Catechol standard stock: 10 mg of catechol was dissolved in 100 ml distilled water in a volumetric flask 

and the volume was made up to 100 ml.  

d. Catechol working stock: 10 ml of the above catechol standard stock was diluted to 100 ml in a volumetric 

flask. Concentrations of catechol ranging from 5-60 μg were used for the preparation of a standard 

calibration curve.  

e. 20% sodium carbonate: 20 g of Na2CO3 was dissolved in a small volume of distilled water and the volume 

was made up to 100 ml with distilled water.  

Procedure 

The leaf sheath sample of 500 mg was ground by using a mortar and pestle in 10 times volume of 80% ethanol. The 

homogenate was centrifuged at 10000 rpm for 20 min. The supernatant was then collected in a 30 ml test tube and 

the residue was re-extracted with 5 times volume of 80% ethanol. Supernatant from both the centrifugations was 

pooled and evaporated to dryness in a water bath. The residue was resolved in 5 ml of distilled water. Differential 

volumes (0.2 ml to 0.1 ml) of the extract were used for estimating the total phenol. 

The assay was conveniently carried out in 20 ml glass test tubes. Different aliquots (0.2-1.0 ml) of the extract were 

pipetted out into the test tubes. After making up the volume up to 3.0 ml with distilled water, 0.5 ml of Folin-

Ciocalteau reagent was added and the tubes were incubated for 3 minutes at room temperature. After incubation, 2.0 

ml of 20% Na2CO3 was added and tubes were placed in a boiling water bath for 1 min. After allowing the contents 

of the tube to cool, the colour developed was measured at 650 nm against a reagent blank in a spectrophotometer 

(Shimadzu, UV-1900). A standard calibration curve was established using catechol as the standard. The 

concentrations of total phenol present in the unknown sample were extrapolated from the standard calibration curve. 

The amount of total phenol present in the leaf sheath was expressed as mg per g of plant tissue. 



2. Estimation of reducing sugar 

Reagents 

a. Dinitrosalicylic Acid Reagent (DNS Reagent): 1g dinitrosalicylic acid, 200 mg crystalline phenol and 50 

mg sodium sulphite dissolved in 100 ml 1% NaOH. 

b. 40% Rochelle salt solution (Potassium sodium tartrate).  

c. Standard glucose stock: 100 mg of glucose was dissolved in 100 ml of distilled water in a volumetric flask.  

d. Glucose working stock was diluted to 100 ml in a volumetric flask. Concentrations of glucose ranging from 

20-100 mg were used for developing the standard calibration curve. 

Procedure 

The plant sample (100 mg) was weighed through a digital balance and the sugars were extracted with 80% hot 

ethanol twice (5 ml each time). The suspension was collected and evaporated into which 10 ml water was added to 

dissolve the suspension. This extract (0.5-3.0 ml) was taken into test tubes and mixed with 3ml dinitrosalicylic acid 

reagent. It was boiled in a water bath for 5 min. Then 1 ml of 40% Rochelle salt solution was added and kept for 

cooling. Later, the intensity of the dark red colour at 510 nm was recorded. A series of glucose standards were run 

and plotted on the graph. The per cent reducing sugar was calculated by using the standard graph. Absorbance 

corresponding to 0.1 ml of test sample = x mg of glucose. 

10 ml contain =  
x × 10 mg of glucose

0.1
= % of reducing sugar 

3. Estimation of ascorbic acid 

Reagents 

a. Oxalic Acid 4%.  

b. Dye solution: 42 mg sodium bicarbonate was dissolved in small volume of distilled water; 52 mg 2, 6 – 

dichlorophenol indophenols was added to it and made up to the volume of 200 ml with distilled water.  

c. Standard stock solution: 100 mg ascorbic acid dissolved in 100 ml of 4% oxalic acid.  

d. Working standard solution (5 ml): 10 ml stock solution was diluted in 100 ml of 4% oxalic acid. 

Procedure 

In a 250 ml conical flask, 100 ml of working standard solution was taken and mixed with 10 ml of 4% oxalic acid 

and titrated against dye. When a pink colour develops, it indicates the terminating point. The amount of dye 

consumed is equivalent to the amount of ascorbic acid. The sample (0.5-5.0 g) was extracted in 4% oxalic acid and 



was made up to a known volume (100 ml) and centrifuged. From it, 5 ml of the supernatant was pipetted out to 

which 10 ml oxalic acid was added and titrated against dye (V2 ml). 

Quantity of ascorbic acid (mg per 100 g sample) =  
0.5 mg × V2 × 100 ml × 100

V1 ml × 5 ml × Wt. of the sample
 

4. Estimation of oxalic acid 

Reagents 

a. Indole reagent: 100 ml indole was dissolved in 100 ml of concentrated sulfuric acid. Solutions which had 

been prepared for 24 hours or longer would yield high blanks.  

b. Standard solution: Oxalic acid or sodium oxalate was dissolved in 1 N sulfuric acid ranging in 

concentration from 0.10 to 1.00 mg of oxalic acid per ml.  

Procedure 

The leaf sheath sample of 500 mg was ground and transferred into a 50 ml volumetric flask. 30 ml 0.25 N HCl was 

added in the flask and placed in a boiling water bath for 15 minutes, cooled at room temperature and the volume was 

made with 0.25 N HCl. This solution was extracted for determination of oxalic acid.  

Indole reagent was freshly prepared by dissolving 100 mg of indole in 100 ml of concentrated sulfuric acid. The 

assay mixture contained 2 ml standard oxalic acid solution at various concentrations, ranging from 0.100 to 1.00 mg 

per ml, prepared in 1 N H2SO4. Blank was prepared with 2 ml of 1 N sulfuric acid instead of the oxalic acid solution. 

Then 2 ml of indole reagent was added in each test tube including blank, allowing the reagent to run down the side 

of the tube to minimize heat development. All test tubes were placed in a water bath at 80 to 90 °C for 45 minutes, 

cooled to room temperature and absorbance was measured at 525 nm through spectrophotometer (Shimadzu, UV-

1900). 

5. Estimation of crude silica 

Preparation of standard solution 

a. 1 g ultra pure SiO2 was taken in a muffle furnace and heated slowly at 1000 °C for one hour. Thereafter, 

cooled at room temperature for 3 hours. 

b. 0.1 g pre-treated SiO2 was weighed and put into a nickel container. 2 g Na2CO3 was added heated slowly 

at1000 °C to form lucent melt and then cooled to room temperature.  



c. The nickel container was taken out from the muffle furnace and 5 ml of boiling double distilled water was 

added into it. The melt was then transferred from the nickel container into a 300 ml cup. 

d. 100 ml double distilled water was added and stirred well until the chemical is dissolved completely. It was 

then transferred to a 1000 ml volumetric flask followed by adjusted the volume.  

e. The solution then transferred into a rue bottle, stoppered tightly and stored at room temperature. The 

solution contains 0.1 mg per ml SiO2.  

Procedure 

The oven dried leaf sheath samples were taken and ground into powder. Each 100 ml sample was taken into a 100 

ml polyethene tube. 3 ml of 50% NaOH was added and covered with its joined cap. A gentle vortex was given and 

autoclaved at 121 °C for 20 minutes. Then the sample was transferred to a volumetric flask and adjusted up to 50 ml 

by ddH2O. Transferred 1 ml sample solution to a 50 ml volumetric flask and 30 ml 20% acetic acid along with 10 ml 

ammonium molybdate solution were added in it; shacked well to mix thoroughly. After keeping 5 minutes 

undisturbed, immediately added 5 ml 20% tartaric acid and 1 ml reducing solution {made by mixing solution A (2 g 

of Na2SO3 and 0.4 g of 1-amino-2-naphthol-4-sulfonic acid in 25 ml of ddH2O) and solution B (25 g of NaHSO3 in 

200 ml of ddH2O), and adjusted to 250 ml with ddH2O)} and adjusted to 50 ml with 20% acetic acid. Thirty minutes 

later, the absorbance was measured at 650 nm wavelength.  

6. Estimation of total free amino acid content 

Reagents 

a. Ninhydrin reagent: Mixing of 800 mg stannous chloride in 500 ml citrate buffer with 20 g ninhydrin in 500 

ml methyl cellosolve at pH 5.0. 

b. Diluent solution: Distilled water and n-propanol were mixed in equal volume.  

Procedure 

One ml ethanol extract was taken in 25 ml test tubes and neutralized with 0.1 N sodium hydroxide using methyl red. 

One ml of ninhydrin reagent was added. The contents were boiled in a water bath for 20 min, 5 ml of diluent 

solution was added, cooled and diluted to 25 ml distilled water. The absorbance was measured at 570 nm 

wavelength in a spectrophotometer (Shimadzu, UV-1900). The standard graph was prepared using glutamic acid.  

 

 


