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Abstract 
Different rice varieties viz. Basmati, Indrayani and HMT rice were selected for the experiment. Physical, 
chemical and cooking characteristics of raw rice were determined. Further, the Instant Rice is prepared 
by pressure cooking method followed by freezing at -240C at 24 hrs and then drying in a tray dryer at 
700C. The cooking properties like minimum cooking time, elongation ratio, cooked L/b, water uptake 
ratio, gruel solid loss in raw basmati were 17 min, 1.86%, 4.42 mm, 3.64 %, 3.08% and instant basmati 
rice was 6 min, 1.92%, 4.48mm, 2.16%, 2.49% which could be correlated with change in amylase 
content. The sensory evaluation and cooking characteristics of samples revealed basmati rice scored high 
values in terms of colour, taste, flavour, mouth feel and overall acceptability. 
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1. Introduction 
Rice (Oryza sativa) belonging to the family Gramineae and subfamily Oryzoides is the second 
most important cereal crop and it is staple food for more than half of the world’s population. 
Rice is a major commodity in world trade, provides 20 per cent of the world’s dietary energy 
supply (FAO, 2006) [7]. 
India is reeling under the burden of nutrition deficiencies with one-fifth of the Indian 
population lacking purchasing power to even consume a diet sufficient in calories, let alone 
nutrients; and an astounding 570 million consuming sufficient or excess calories, but lacking 
adequate intake of nutrients (Hashmi et al., 2010). Most of urban paradigm is shifting towards 
RTE and RTC foods segment. Rice being traditionally stable food of the nation, conversion of 
it into instant rice will not only provide the convenience to the consumer but also be highly 
acceptable by the common masses. Therefore, in presented investigation efforts were made to 
study the suitability of Indian rice varieties for preparation of Instant Rice. 
 
Materials and Methods 
Materials: The Basmati, HMT and Indrayani rice were procured from the local market of 
Parbhani. 
 
Physical properties of Rice: Physical properties like true density, bulk density, 1000 kernel 
weight, porosity, geometric mean diameter, angle of repose and sphericity of the rice samples 
were determined by Ghadge P.N. and Prasad K. (2012) [8]. 
 
Proximate analysis of Rice: The proximate composition like moisture, protein, crude fat, 
crude fiber and carbohydrate content of the rice samples were determined based on the 
available standard procedures (AOAC 2000) [1]. In amylose and starch were determined by 
(Williams et al., 1958; Dubois et al., 1956) [29, 5]. 

Cooking properties: Cooking properties like minimum cooking time, Elongation ratio and 
Cooking properties: Cooking properties like minimum cooking time, Elongation ratio and 
length/breadth ratio, gruel solid loss and dehydration ratio of the rice samples were determined 
based on the available standard procedures (Batcher et al., 1956; Singh et al., 2005) [3, 26]. 
 
Results and Discussion 
Physical properties of different varieties of rice 
The physical and mechanical properties of rice are important in the design and selection of 
storage structures and storage and processing equipment. The physical properties of different 
varieties of Basmati, HMT and Indrayani rice were determined and presented Table-1. 
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Table 1: Physical properties of different varieties of rice. 
 

Parameter Basmati Rice HMT Rice Indrayani Rice 
1000 Kernel weight (g) 16.00 16.59 16.36 

Porosity (%) 37.68 37.60 36.00 
True density(g/ml) 1.234 1.326 1.250 
Bulk density (g/ml) 0.769 0.848 0.800 

Sphericity (%) 36.70 38.02 38.49 
Geometric mean diameter (mm) 2.644 2.350 2.456 

Angle of repose (0) 35.86 34.06 33.28 
*Each value is average of three determinations 

 
Table-1 revealed that, the 1000 kernel weight of Basmati, 
HMT, Indrayani rice were 16, 16.59 and 16.36g respectively. 
The HMT variety had showed the highest 1000 kernel weight 
among all the three varieties. In case of true density, 1.234, 
1.326 and 1.250g/ml respectively were found for the Basmati, 
HMT and Indrayani rice varieties and bulk densities of rice 
varieties were found to be 0.769, 0.848 and 0.800g/ml 
respectively. The porosity of Basmati, HMT and Indrayani 
rice were recorded 37.68, 37.60 and 36.00% respectively. The 
sphericity was the highest in Indrayani (38.49%) as followed 
by HMT (38.02%) and Basmati rice were (36.7%) 
respectively. The geometric mean diameter and angle of 

repose for Basmati, HMT and Indrayani ricewere found to be 
2.644, 2.350 and 2.456 mm and 35.86, 34.06 and 33.280 

respectively. The results of physical properties of rice 
varieties were found to be similar with the findings of Mir et 
al., (2014), Jouki and Khazaei (2012) [12] and Ghadge and 
Prasad (2012) [8]. 
 
Proximate composition of different varieties of rice 
The proximate constituents such as moisture, protein, fat, 
carbohydrate, total ash, crude fibre, starch and amylose of 
Basmati, HMT and Indrayani rice were reported in Table 2. 

 
Table 2: Proximate composition of rice. 

 

Parameter Basmati Rice HMT Rice Indrayani Rice 
Moisture (%) 9.87 11.02 10.45 
Protein (%) 8.20 7.86 8.77 

Carbohydrate (%) 78.56 74.2 79.6 
Total Ash (%) 0.91 1.67 0.46 
Crude fat ((%) 1.49 1.24 0.94 

Crude Fibre (%) 0.81 1.7 0.40 
Starch (%) 76.32 72.29 78.12 

Amylose (%) 16.96 21.2 24.8
*Each value is average of three determinations 

 
From the Table-2, it revealed that the proximate composition 
of different varieties of rice (Basmati, HMT, Indrayani rice). 
The Moisture content of HMT (11.02%) was slightly higher 
than Indrayani (10.45%) followed by Basmati rice (9.87%) 
respectively. The fat content was highest in Basmati rice 
(2.37%) followed by HMT (1.24%) and Indrayani rice 
(0.94%) respectively. The crude protein in Indrayani was 
highest (8.77%) as followed by Basmati (8.20%) and HMT 
rice (7.86%) respectively. The highest crude fibre content 
(1.7%) was observed in HMT rice and the lowest (0.40%) was 
observed in Indrayani rice. The obtained results for crude 
fiber were similar with the results obtained by Muhammad et 
al., (2012) [20] and Suman and Boora (2015) [27]. 

The ash content in the samples was observed highest in HMT 
(1.67%) and lowest in Indrayani rice (0.46%) respectively. 
Indrayani rice had showed the highest amylose content 
(24.8%) as followed by HMT (21.2%) and Basmati rice 
(16.98%) respectively. The starch and carbohydrate content of 
Basmati, HMT and Indrayani rice were 78.12, 72.29 and 
78.12 % and 78.56, 74.2 and 79.6 % respectively. The results 
obtained were at par with the values reported by Rachel et al., 
(2013) [21].  
 
Cooking properties of rice varieties 
The data pertaining to the cooking properties of Basmati, 
HMT and Indrayani rice were presented in Table 3. 

 
Table 3: Cooking properties of rice varieties. 

 

Cooking properties Basmati Rice HMT Rice Indrayani Rice 
Min Cooking Time (min) 17 19.5 21 

Elongation ratio (%) 1.86 1.67 1.69 
Cooked L/b (mm) 4.42 2.98 3.06 

Water uptake ratio (%) 3.64 3.21 3.13 
Gruel Solid Loss (%) 3.08 4.42 5.91 

*Each value is average of three determinations 
 

From the Table 3 it was observed that, the minimum cooking 
time for (Basmati, HMT and Indrayani rice) were 17, 19.5 and 
21 min. respectively. The minimum cooking time were varies 
due to the fibrous bran layer might have not yet been removed 
and hence it required longer time for the starchy endosperm to 
cook (Juliano and Bechtel, 1985) [14]. Basmati rice had highest 
water uptake ratio (3.64%) as compared to HMT (3.21%) and 

Indrayani rice (3.13%) respectively. In case of gruel solid loss 
was highest in Indrayani (4.42%) and lowest in Basmati rice 
(3.08%) respectively. The elongation ratio and cooked L/b 
ratios were 1.86%, 4.42% and 1.69%, 2.98% were observed 
in Basmati and HMT rice. The findings are in agreement with 
the result noted by Rachel et al., (2013) [21] and Rosniyana et 
al., (2006) [24]. 



 

~ 1427 ~ 

Journal of Pharmacognosy and Phytochemistry 

Physicochemical characteristics of instant rice 
Physical properties of different varieties of instant rice 
The physical and mechanical properties of rice, which are 
important in the design and selection of storage structures and 
storage and processing equipment, depend on grain moisture 
content. Therefore, the determination and consideration of 

properties such as bulk density, true density, angle of internal 
friction and static coefficient of friction of grain has an 
important role (Molenda et al., 2002) [18]. The results of 
physical properties of instant rice prepared from Basmati, 
HMT and Indrayani rice were reported in Table 4. 

 
Table 4: Physical properties of instant rice. 

 

Parameter Basmati Rice HMT Rice Indrayani Rice 
1000 Kernel weight (g) 15.52 17.38 16.36 

Porosity (%) 53.70 40.35 45.09 
True density (g/ml) 1.05 1.14 1.11 
Bulk density (g/ml) 0.48 0.68 0.61 

Geometric mean diameter (mm) 2.698 2.529 2.707 
Sphericity (%) 30.86 37.30 38.12 

Angle of repose (0) 37.18 35.24 34.88 
*Each value is average of three determinations 

 
The physical properties of prepared instant rice from Basmati, 
HMT and Indrayani rice were calculated. The 1000 kernel 
weights were obtained as 15.52, 17.38 and 16.36 g for 
Basmati, HMT and Indrayani instant rice. The porosity for 
instant rice of Bamati, HMT and Indrayani rice varieties were 
recorded as 53.70, 40.35 and 45.09 %. The true density and 
bulk density of instant rice prepared from Basmati, HMT and 
Indrayani variety were found to be 1.05, 1.14 and 1.11 g/ml; 
0.48, 0.68 and 0.61 g/ml respectively. The geometric mean 
diameter, sphericity and angle of repose of Basmati, HMT 
and Indrayani instant rice were observed as 2.69, 2.52 and 
2.70 mm; 30.86, 37.30 and 38.12 %; 37.18, 35.24 and 34.880. 
Rice grain quality is reported to be influenced by various 
physicochemical characteristics that determine the cooking 

behaviour as well as the cooked rice texture (Bocevska et al., 
2009 and Moongngarm et al., 2010) [4, 19]. 
It was concluded from the obtained data that, the true density, 
bulk density and was decreased due to increase of volume of 
instant rice. In case of porosity was also decreased due to 
increase its length of instant rice. The similar findings were 
recorded by Vazquez et al., (2015) [28]. 
 
Chemical properties of different varieties of Instant Rice 
The proximate constituents such as moisture, protein, fat, 
carbohydrate, total ash, crude fibre, starch and amylose 
content of Basmati, HMT and Indrayani instant rice were 
determined and presented in Table 5. 

 
Table 5: Chemical properties of different varieties of Instant Rice. 

 

Parameter Basmati Rice HMT Rice Indrayani Rice 
Moisture (%) 7.40 8.06 7.68 
Protein (%) 7.60 6.31 7.38 

Carbohydrate (%) 24.38 22.20 25.71 
Total Ash (%) 0.86 1.56 0.44 
Crude fat (%) 1.20 0.96 0.76 

Crude Fibre (%) 0.81 1.70 0.40 
Starch (%) 22.46 25.23 23.17 

Amylose (%) 10.04 14.39 17.90 
*Each value is average of three determinations 

 
Table 5 showed, the proximate composition of instant rice 
prepared from Basmati, HMT and Indrayani rice varieties. 
The Moisture content of HMT (8.06%) was slightly higher 
than Indrayani rice (7.68%) as followed by Basmati Rice 
(7.40%) respectively. The fat content was found to be highest 
in Basmati (1.20%) followed by HMT (0.96%) and Indrayani 
rice (0.76%). The decrease in fat content as a result of 
cooking may be due to chemical and physical changes that 
occur in fat during heating (Roth and Rock, 1972). The crude 
protein content in Basmati, HMT and Indrayani instant rice 
were found to be 7.60, 6.31 and 7.38 % respectively. In case 
of crude fibre content was highest (1.70%) was observed in 
HMT rice and the lowest (0.40%) was observed in Indrayani 
rice. The crude fiber content of Basmati instant rice was 
0.81%. Cooking of rice denatures the protein and soaking 
results in solubility of some proteins which leads to reduction 
in proteins (Ebuehi and Oyewole, 2007) [6].  

The ash content indicates minerals in the samples. The ash 
content of Basmati, HMT and Indrayani instant rice (1.56%) 
obtained were 0.86, 1.56 and 0.44%.The amount of ash 
present in a food sample plays an important role while 
determining the levels of essential minerals. The amylose 
content was highest in Indrayani rice (17.90%) followed by 
HMT (14.39%) and Basmati rice (10.04%).The starch and 
carbohydrate content of instant rice prepared from Basmati, 
HMT and Indrayani rice varieties were found to be 22.46, 
25.23 and 23.17 %; 24.38, 22.20 and 25.71 respectively. The 
values obtained were at par with the values reported by Ali et 
al., (2012) [2] and Jain et al., (2012) [2]. 
 
Cooking properties of different varieties of Instant Rice 
The data pertaining to the cooking properties of instant rice 
prepared from Basmati, HMT and Indrayani varieties were 
presented Table 6. 
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Table 6: Cooking properties of different varieties of Instant Rice. 
 

Cooking properties Basmati Rice HMT Rice Indrayani Rice 
Min cooking Time (min) 6 8 9.5 

Elongation Ratio (%) 1.92 1.56 1.62 
Cooked L/b (mm) 4.48 3.02 3.08 

Water uptake ratio (%) 2.16 2.28 2.04 
Gruel Solid Loss (%) 2.49 3.87 5.10 

*Each value is average of three determinations 
 

From Table 6, revealed that the minimum cooking time for 
Basmati, HMT and Indrayani rice were recorded as 6, 8 and 
9.5 min respectively. It indicates that cooking time of Basmati 
was minimum (6 min) among all. This could be due to the 
fact that the fibrous bran layer might have not yet been 
removed and hence it requires longer time for the starchy 
endosperm to cook Juliano and Bechtel, (1985) [14]. 
The water uptake ratio was highest in HMT (2.28%) followed 
by Basmati (2.16%) and Indrayani rice (2.04%). In case of 
gruel solid loss was highest (5.10%) in Indrayani and lowest 
(2.49%) in Basmati rice respectively. The gruel solid loss for 
HMT rice was 3.87 %. The elongation ratio and cooked L/b 
ratios were higher (1.92%, 4.48%) in Basmati and the lowest 
(1.56%, 3.02%) was observed in HMT rice. Above all the 
results of present investigation were nearly matched to work 
carried out by Sareepuang et al., (2008) [25]. 
The water uptake ratio is an important parameter while 

cooking rice. If the bulk density is higher, then 
correspondingly water uptake ratio will also be high. This has 
been attributed to the compact structure of a rice variety 
Horigane et al. (2000) [10]. Low solid contents in the cooking 
gruel can be attributed to the fact that the surface area in 
contact with water is smaller, resulting in a lower l/b ratio. 
These observations are comparable to the report of Hirannaiah 
et al. (2001) [9]. 
 
Sensory evaluation of instant Rice prepared from 
different rice varieties 
Sensory evaluation of instant rice prepared from different rice 
varieties were carried out on the basis of 9-point hedonic 
scale. The mean score of oraganoleptic characteristics of 
instant rice prepared from different rice varieties were 
summarized in the Table 7. 

 
Table 7: Sensory evaluation of instant Rice prepared from different rice varieties. 

 

Sample 
Sensory attributes 

Colour and Appearance Flavour Taste Mouth feel Overall Acceptability 
Basmati 9 8 8 9 9 

HMT 8 7 8 8 8 
Indrayani 7 7 7 6 7 

SE 0.183 0.134 0.148 0.176 0.167 
CD @ 5% 0.55 0.402 0.448 0.531 0.512 

*Each value is average of ten determinations 
 

The colour and appearance of instant rice gradually decreased 
from Basmati to Indrayani. Maximum score (9) of colour was 
recorded in Basmati rice followed by the HMT (8) and 
Indrayani rice (7). Flavour was main criteria that make the 
product to be liked or disliked. The perception of flavour was 
a combination of taste and smell. The Instant Basmati rice had 
scored maximum flavour values (8), whereas instant rice of 
Indrayani and HMT rice scored minimum (7) flavour values 
respectively.  
Taste was a sensation perceived by the taste buds and 
influenced by the texture, flavour. It was one of the most 
essential parameter related to acceptability of product. The 
instant Basmati and HMT rice were highest taste (8) followed 
by the Indrayani rice (7) respectively. The mouth feel of 
instant rice gradually decreased from Basmati to Indrayani. 
Maximum score for mouth feel (9) was recorded in Basmati 
rice followed by the HMT (8) and Indrayani (6) respectively. 
There was progressive decrease in overall acceptability from 
Basmati to sample Indrayani. The overall acceptability of 
Basmati rice was highest i.e. (9). The overall acceptability of 
Indrayani rice was lowest i.e. (7). Hence, the Basmati rice was 
selected for the further investigation. 
 
Conclusion 
From the present investigation, it could be concluded that the 
cooking properties of rice dependent on amylose content and 
physicochemical characteristics of rice. The instant rice from 
basmati rice was found to be organoleptically significant over 

HMT and Indrayani rice. 
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