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ABSTRACT 

Khatoon M, Islam MT (2023) Grain shape, protein content and cooking qualities of some advanced rice genotype. Int. J. Sustain. Crop Prod. 
18(1), 01-04. 

 

Rice is the leading cereal crop in Bangladesh. More than half of the world's population relies on rice as the major 

daily source of calories. Ten advanced rice genotypes were selected to study their grain shape, nutritional property 

and cooking qualities. Results revealed that amylose content ranged 21.53-23.83 mg, amylopectin 76.17-78.47 mg 
and protein 5.02-7.20% in the rice genotypes. The highest amylopectin was found in PNR166 followed by MK-35 

and Y 12(8-1). The genotype EM-2 had the highest protein% followed by RM-16-N-10 and EM-3. The lowest kernel 

length was found in IR-64. The genotype Y-12(8-1) produced the highest kernel breadth followed by EM-4. The 
highest L/B ratio was found in MK-35. Volume expansion ratio, kernel elongation ratio and 1000-grain weight of the 

rice genotypes did not show significant difference.  
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INTRODUCTION 
 

Rice is the most important cereal and staple food which serve as major carbohydrate for more than half of the 

world population. Half of the world’s population is suffering from one or more vitamin and/or mineral 

deficiency (World Food Program, 2015). Increase in literacy percentage and awareness of diet, people tend to be 

more health conscious and interested to have nutritionally enriched food. The quality of rice is an important 

character to determine the economic value in the export market and consumer acceptance. Protein energy 

malnutrition affects 25% of children where their dietary intake is mainly on rice and staple crops have low 

levels of essential amino acids (Gearing 2015). The amount of PC in rice is relatively low (8.5%) as compared 

to other cereals like wheat (12.3%), barley (12.8%) and Millet (13.4%) and an average of PC in milled rice is 

about 7 and 8% in brown rice. Rice supplies about 40% of the protein to human through diet in developing 

countries and quality of PC in rice is high, due to rich in lysine (3.8%) (Shobha Rani et al. 2006). Therefore, 

improvement of PC in rice grain is a major target for the plant breeders and biotechnologists. So far, by classical 

breeding effort, very limited success has been achieved because of the complex inheritance nature and the large 

effect of environment on protein content (Coffman and Juliano, 1987). According to Iqbal et al. (2006), more 

than 170 million children and nourishing mothers suffered from Protein-calorie malnutrition (PCM) in 

developing Afro-Asian countries. In comparison with meat, plant proteins are much less expensive and 

nutritionally imbalanced because of their deficiency in certain essential amino acids (EAAs). More than half of 

the world population is suffering from bio available nutrient deficiencies particularly in developing countries 

(Seshadri 1997; Shahzad et al. 2014). The main reason of these deficiency occurred due to consumption of 

polished cereal based food crops as rice, wheat and maize (Pfeiffer and McClafferty, 2007). Rice is the staple 

food and leading cereal crop in Bangladesh which is cooked and consumed as whole grain. Rice is the synonym 

for food in Bangladesh and had been the traditional source of carbohydrates and proteins since the prehistoric 

days (Shozib et al. 2017). Grain quality of rice is determined the factors such as grain appearance, nutritional 

value, cooking and eating quality (Juliano et al. 1990). The cooking qualities are amylose content, alkali 

spreading value, water uptake, volume expansion ratio and kernel elongation ratio. The gelatization temperature, 

gel consistency and amylose content are major traits, which are directly related to eating and cooking quality 

(Little et al. 1958). On the other hand, amylase content amylopectin structure and protein composition explained 

the difference in cooking quality of rice (Lisle et al. 2000). Coking quality is directly related to the physical and 

chemical characteristics of the starch in the endosperm. In this study, we have evaluated some cooking quality 

characters of ten advanced rice genotypes to help breeders for development of better quality rice for consumers. 

Grain size and shape (length-width ratio) is a very stable varietal property that can be used to measure the 

varietal purity of a sample. The nutritional status and grain quality of rice is becoming more important. So, this 

study was undertaken to know grain shape, nutritional character and cooking qualities of some advanced rice 

genotypes. 
 

MATERIALS AND METHODS 
 

Rice sample preparation 
 

A total of 10 advanced rice genotypes (IR-64, EM-02, EM-03, EM-04, MV-40, MK-35, PNR-166, Y12(8-1), 

Kasalat80(C)-1 and RM-16-N-10) were collected from Bangladesh Institute of Nuclear Agriculture, 

Mymensingh, Bangladesh. The research was conducted in Crop Physiology Division, Bangladesh Institute of 

Nuclear Agriculture, Mymensingh and Department of Agricultural Chemistry, Department of Biochemistry, 

Bangladesh Agricultural University, Mymensingh during 2020-21.  
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The samples were manually cleaned to remove cracks kernels and the husk of the paddy was removed to get 

rice. Rice grains were grinded for analyzing. For determining physical characteristics 1000 grains are clean, sun 

dried whole paddy seeds were randomly selected from the sample, counted carefully and weight measured by 

using electronic balance and expressed in gram (g). 
 

Determination of amylose content 
 

Amylose was determined following the method of Robyt and Whelan (1968). Accurately weighed 100 mg of 

powdered sample was taken and 1mlk of 95% ethanol and 9 ml of 1N NaOH were added and warmed for 5 min 

in water bath to gelatinize the starch. The content transferred in 100 ml volume with water cooled and brought 

to volume with water. 5 ml solution was taken into a 100 ml volumetric flask, 1 ml of acetic acid and 2 ml of 

iodine solution were added and made up to the volume with water, stirred and allowed to stand for 20 min 

before taking optical density at by spectrophotometer at 590 nm.  
 

Preparation of standard curve 
 

100 mg of anhydrous potato amylose was dissolved in 100 ml of alcoholic NaOH (10 ml ethyl alcohol and 90ml 

1N NaOH). Portions containing 0.25, 0.50, 0.75, 1.00, 1.25, 1.50, 1.75 and 2 mg of amylose transferred to100ml 

flask. The solution was acidified with 1N acetic acid by adding 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 and 4 ml 

respectively and color was developed using iodine solution. Optical density was taken at 590 nm in 

Spectrophotometer. The amylose content of the each sample was calculated from standard curve.  
 

Calculation of amylopectin content 
 

Amylopectin is a calculated value which is obtained from the value of total amylose. % of amylopectin = 100-% 

of amylose (Jane et al. 1999). 
 

Determination of kernel length and breadth  
 

Ten randomly selected whole kernels of rice in three sets were taken and length and breadth of each grain was 

measured by using a slide calipers. The average value for each observation was considered as final reading. The 

length and breadth of rice kernel were expressed in millimeter (mm).  
 

Determination of kernel length/breadth (L/B) ratio  
 

The L/B ratio was calculated by dividing the average length by the average breadth of kernel. L/B 

ratio=Average length of the rice (mm)/ average breadth of the rice (mm).  
 

Estimation of protein 
 

Micro-Kjeldahl method was used for the estimation of total nitrogen in rice grain. Then total nitrogen was 

multiplied by conversion factor to obtained protein content. 
 

Digestion: Powdered rice samples (0.2 g) taken in a 75ml Kjeldahl flask and 5 ml of concentrated H2SO4, 1 gm 

of digestion mixture was added. The flask was placed on digestion chamber and boiled until the mixture content 

becomes clear. The flask was cooled and the digested sample was diluted with distilled water. 
 

Distillation: 25 ml of diluted digested samples was taken and 25 ml of 40% NaOH was poured into the flask 

slowly holding the flask about 45.angle and connected to the distillation set. The distillate was collected in a 

conical flask containing 10 ml of 2% Boric acid solution and 2-3 drops of mixed indicator. 
 

Titration: Total distillate was titrated with 0.1N HCL and titration value was recorded. Percentage of N was 

calculated by the following × formula: % of nitrogen= (Ts-Tb) × normality of acid×0.014×100/weight of 

samples (g), Where Ts= Titre value of the sample, Tb= Titre value of the blank 0.014= Milli equivalent weight 

of nitrogen% protein= % of nitrogen × C.F.C.F.= Conversion factor (5.5 for plant sample).  
  

RESULTS AND DISCUSSION 
 

Amylose content was the highest in IR-64 followed by Kasalat80(C)1 (Table 1). The highest amylopectin was 

found in PNR166 followed by MK-35 and Y 12(8-1). EM-2 had the highest protein% followed by RM-16-N-10 

and EM-3. The lowest kernel length was found in IR-64. Y-12(8-1) produced the highest kernel breadth 

followed by EM-4. The highest L/B ratio was found in MK-35. Volume expansion ratio, kernel elongation ratio 

and 1000-grain weight showed statistically non-significant.  
 

Amylose content ranged 21.53-23.83 mg, amylopectin 76.17-78.47 mg and protein 5.02-7.20% in rice 

genotypes studied. The results are in conformity of many researchers viz. Shobha Rani et al. (2006), Shipla 

(2010), Shipla and Sellappan (2010);  Umadevi et al. (2010), Chukwuemeka et al. (2015),  Ojha et al. (2018), 

Anjum and Hossain (2019),  Khatoon and Islam (2020a, 2020b, 2021a, 2021b).  
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Table 1. Amylose, amylopectin and protein content in advanced rice genotypes 
 

Genotype Amylose (mg) Amylopectin (mg) Protein % 

IR-64 23.83a 76.17bc 6.02b 

EM-02 22.21b 77.79b 7.20a 

EM-04 22.12b 77.78b 6.30b 

MV-40 22.07b 77.93b 6.17b 

MK-35 21.57bc 78.43a 5.27c 

PNR166 21.53bc 78.47a 5.02c 

EM-03 22.77b 77.23b 6.07ba 

Y 12(8-1) 21.75bc 78.25a 5.26c 

Kasalat80(C)1 23.01a 76.99bc 6.18b 

RM-16-N-10 22.96b 77.04b 6.83a 
Values having common letter(s) in a column do not differ significantly at 5% lever as per DMRT. 
 

Table 2. Grain shape, size and cooking qualities of advanced rice genotype 
 

Genotype 
Kernel 

length (mm) 

Kernel 

breadth (mm) 

Length/ 

Breath ratio 

Volume 

expansion ratio 

Kernel 

elongation ratio 

1000-grain 

weight (g) 

IR-64 5.28b 1.62bc 3.25b 2.64a 1.23ab 21.82a 

EM-02 5.41b 1.61bcc 3.36b 1.95ab 1.35ab 22.32a 

EM-04  6.12a 2.10a 2.91c 2.07a 1.43a 22.07a 

MV-40 6.06a 1.76b 3.44b 2.21a 1.55a 22.63a 

MK-35 6.26a 1.58bc 3.69a 2.15a 1.45a 21.54a 

PNR166 6.16a 1.49bc 4.13b 1.38ab 1.33ab 23.02a 

EM-03 5.35 b 1.94b 2.75c 1.63ab 1.30ab 23.03a 

Y 12(8-1)  5.42b 2.16a 2.50c 1.93ab 1.29ab 24.30a 

Kasalat80(C)1 6.09a 1.94b 3.13b 1.99ab 1.21ab 21.99a 

RM-16-N-10 5.95 b 1.68bc 3.54b 1.76ab 1.21ab 21.97a 
Values having common letter(s) in a column do not differ significantly at 5% lever as per DMRT. 
 

CONCLUSION 
 

Amylose content ranged 21.53-23.83 mg, amylopectin 76.17-78.47 mg and protein 5.02-7.20% in rice 

genotypes studied. The highest amylopectin was found in PNR166 followed by MK-35 and Y 12(8-1). EM-2 

had the highest protein% followed by RM-16-N-10 and EM-3. The highest L/B ratio was found in MK-35. 
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