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Abstract

Anexperiment consisting of six rice varieties was carried out during 2010-11 to evaluate some

physico-chemical characteristics of newly evolved basmati rice. The results showed that Azad basmati out

performed all the varieties in respect of head rice out-turn and was second only to Basumathi in respect of

milling recovery. In relation to grain breadth and L/B ratio, test variety Azad Basmati was satisfactorily

qualified standard parameters for basmati rice. The adoption and spread of test variety and other basmati

rice varieties will earned more foreign currency through its export.
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Aromatic rice praised for its unique quality, is a

natures gift to Indian sub-continent. These rices are

sold at a premium price in local and international

markets because of their superior grain quality char-

acteristics and pleasant aroma. It is cultivated on foot

hills of the Himalaya in the North Western parts of

Indian sub-continent comprising the states of

Haryana, Punjab, Uttaranchal, Western Uttar Pradesh,

Jammu and Kashmir, Himachal Pradesh and Delhi. In

Asian countries, aromatic rice is an important export

commodity. Economically, it occupies a special posi-

tion in the international market  due to its pronounced,

pleasant and unique aroma and mouth feeling taste

after cooking. Aromatic rice emits specific aroma in

the fields at the time of flowering, at harvesting, in

storage, during milling, cooking and eating.   Aroma

is the major trait for consumer’s preference   and ex-

port. A chemical compound 2-acetyl-l-pyroline along

with more than 100 volatile compounds, including

hydrocarbons, acids, alcohals, aldehydes, ketones,

esters, phenols are associated with the aroma devel-

opment in rice (1, 2). These rices are extremely popu-

lar in India, Pakistan and Middle East and are becom-

ing popular in Europe as well.  It is non-allergic  food

rich in complex carbohydrates and low in salts and

fats. The fine grain basmati varieties of rice are con-

sidered high quality rice and fetch a high price in the

national  and international trade. Rice is the only ce-

real  crop cooked and consumed mainly as whole

grains, and quality considerations are much more im-

portant than for any other fod crop (3). Grain quality

of rice is determined by the factors such as grain ap-

pearance, nutritional valve, cooking and eating qual-

ity (4). India accounts for about 70% of the world’s

basmati production and nearly two third of it is ex-

ported. Basmati rice grain is characterized by certain

unique features therefore, present investigation was

taken up to study on cooking quality characteristics

in some basmati rice varieties.

Methods

The present investigation was carried out in the

laboratories of the Department of Agricultural Bio-

chemistry, Chandra Shekhar Azad University of Agri-

culture and Tecnology, Kanpur during 2010-11. For

this purpose, six basmati rice varieties / cultivars

namely, Azad Basmati (CSAR 839-3), Basmati-370,

Type-3, Pusa Basmati-1, Improved Pusa Basmati-1 and

Basumathi were procured from Rice Improvement Unit

at Chandra Shekhar Azad University of Agriculture

and Technology, Kanpur. After harvest, all the
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samples were brought to laboratory, transferred into

cotton bags and stored for at least three months at

room temperature for analysis.

Hulling Recovery (%)

One hundred gram of cleaned rough rice (paddy)

sample was weighed and dehulled in the laboratory

through dehusking machine (Laboratory Rice Sheller,

Make-INDOSAW) ; the weight of hulled rice was de-

termined and hulling recovery was calculated by di-

viding the weight of hulled rice by total weight of

rough rice sample, and multiplying by 100.

Milling Recovery (%)

Fifty gram of brown rice was placed in the cham-

ber of a laboratory polishing machine (Laboratory

Rice Grain Polisher) and processed for one minute.

The weight of polished rice was determined and mill-

ing percentage was calculated by dividing the weight

of milled rice by weight of brown rice (50 g) and mul-

tiplying by hulled rice recovery / 100 g paddy.

Head Rice Recovery (%)

and Broken Rice (%)

Twenty gram of milled rice sample was accurately

weighted that had no visible breakage and whole rice

kernel (3/4 size or more) were separated by hand and

weighed. The head rice recovery was calculated by

Table 1.  Milling characteristics of basmati rice varieties.

Head

rice Bro-

Hull- Mill- reco- ken

Rice ing ing very rice

varieties (%) (%) (%) (%)

Azad Basmati 72.53 64.77 61.67 03.07

Basmati-370 68.57 62.83 46.33 16.40

Type-3 65.43 58.37 44.07 18.47

Pusa Bas-

mati-1 65.00 59.63 42.07 17.67

Improved

P.B.-1 71.03 63.77 49.07 14.77

Basumathi 77.37 65.97 44.70 24.73

SE 0.41 1.54 2.44 2.62

SE 0.59 2.18 3.45 3.71

CD 1% 1.79 N.S. 10.53 11.32

CV% 1.02 4.27 8.80 28.64

Table 2.  Physical characteristics of basmati rice varieties.

Ker- Ker-

Test nel nel Ker-

wei- len- brea- nel

Rice ght gth dth L/B

varieties (g) (mm) (mm) ratio

Azad Basmati 22.33 7.01 1.60 4.38

Basmati-370 22.57 6.91 1.53 4.50

Type-3 21.17 7.27 1.50 4.83

Pusa Bas-

mati-1 23.13 7.30 1.57 4.67

Improved

P. B. -1 25.63 7.30 1.57 4.67

Basumathi 21.57 7.03 1.70 4.20

SE 0.07 0.11 0.02 0.08

SE 0.09 0.16 0.03 0.12

CD 1% 0.29 0.48 0.10 0.36

CV% 0.51 2.75 2.59 3.23

dividing the weight of head rice by weight of milled

rice (20 g) and multiplying by milled rice recovery /

100 g paddy. The percentage of HRR and broken rice

were calculated using the standard formula (5).

Test Weight

One thousand whole and   healthy rice seeds

were counted weighed and test weight was calcu-

lated.

Kernel Length, Breadth, L/B

Ratio and Grain Classifi-

cation / Seed Grade

Ten   randomly selected whole kernels of rice

were taken and length of each grain was measured by

placing on a micro-scale. Breadth of each grain was

measured using a Vernier Caliper. The average of 10

such observations was taken for final reading of length

and breadth of rice kernels. The L/B ratio was calcu-

lated by dividing the average length by the average

breadth of rice kernel. Based  on the L/B ratio, grains

were classified into long slender (LS), short slender

(SS), medium slender (MS), long bold (LB) and short

bold (SB) (5).

Translucency / Chalkiness

Milled rice samples were visually observed for

the presence of white belly in the kernels and the
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observations were recorded.

Statistical  Analysis

The observed data of the experiment were  ana-

lyzed by using completely randomized design. The

method of analysis of variance employs list squire

method of estimation for estimating the threatment

effects. The hypothesis of the quality of the treat-

ment mean is tested by employing t-test and the qual-

ity of paired treatments is tested by t-test.

Results and Discussion

Milling  Characteristics

In the present   investigation, the test variety

Azad Basmati was found to possess fairly high hull-

ing (73%), milling  (65%), head rice out-turn (62%)

and low broken rice (3%). When compared with the

check varieties, Azad Basmati out-performed all the

varieties in respect of head rice out-turn and was sec-

ond only to Basumathi in respect of milling  recovery

(Table 1). Check variety Basumathi exhibiting highest

hulling and milling yields (77.37 and 65.97%, respec-

tively) turned-out to be inferior than Azad Basmati

and rest of  the check varieties (except Improved Pusa

Basmati-1) in respect of head rice out-turn, the ulti-

mate criteria of assessing milling  characteristics.

Milling recovery is reported to depend on grain

shape and appearance, which has direct effect on the

percentage of hulling, milling and head rice recovery.

Normally, the hull content is 20 to 22%  of  the rough

rice although a variation of 18 to 26% has been re-

corded. Bran and embryo (polish) account for another

8 to 10%.

Milling recovery of rough rice is an estimation of

the quantity of the head rice and total milled rice that

can be produced from a unit of rough rice. It is gener-

ally expressed as percentage (6). The range of varia-

tion observed in the present study for hulling (65.00—

77.37%), milling (58.37—65.97%) and head rice out-

turn  (42.07—61.67%) is satisfactorily comparable to

the reported values by Khush et al. (6) for HRR (25—

65%),  Dipti et al. (7) for milling out-turn (64—70%)

and HRR (61—82%). A significant relationship be-

tween hull  weight and milling recovery (–0.88**,  –

0.58*). has been reported by Shobha Rani et al. (8).

Milling quality of rice grains is important to both,

producers and consumers as the market price of rice

is largely dependent on milling performance of a rice

variety. Millers base their concept of quality upon

total recovery and the proportion of head and broken

rice on milling, therefore a variety should possess a

high turn-out of  whole grain (head rice) and total

milled rice (9). Head rice recoverability is an inherited

trait although environmental factors such as tempera-

ture and humidity during ripening and post-harvest

stages are known to influence grain linkage during

milling. Grain size and shape, hardness, presence or

absence of abdominal white, moisture content, har-

vest precision, storage conditions, processing in type

of mills employed have direct bearing on rice head

recovery.  In conclusion,  the varieties with  long

grains and those having white belly give lower head

rice yields.

Physical  Characteristics

All the six varieties including test variety, had

long-slender, translucent, creamy white kernels ;

check varieties having 6.91 to 7.30 mm kernel length,

1.50 to 1.57 mm breadh and 4.3 to 4.8 L/B ratio, thus,

possess the physical characteristics for basmati rice

(2).  However, the test variety Azad Basmati having

7.01 mm kernel length, 1.60 mm breadth and 4.80 L/B

ratio was satisfactorily qualified standard parameters

for basmati rice in respect of grain breadth and L/B

ratio. Among the check varieties, Pusa  Basmati-1,

Type-3 and  Improved Pusa Basmati-1 appeared to be

better than the rest, in respect of physical characteritics

(Table 2). These results are in conformity with Dipti et

al. (7) who also reported wide variation in grain length

from 3.6 to 6.5 mm and breadth from 1.7 to 3.7 mm in

six fine rice varieties grown in Pakistan. Wide varia-

tion in L/B ratio from 2.21 to 4.12, 2.62 to 4.55 and from

1.5 to 3.5 have been reported earlier (10, 11). Grain size

and shape are the first criteria for rice quality that

breeders consider in developing new varieties for re-

lease for commercial production (12). Preferences of

grain size and shape vary from one group of consum-

ers to another. Length of the grain is more variable

and important than breadth and thickness grain with

short to medium long grains break less than long

grains during milling. Thus, grain size and shape have

direct effectb on yield  of head rice. Corrently, there is
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a strong demand of the long grain size in the interna-

tional markets. The basmati types are characterized

by long, slender grains having kernels length of 6 mm

and more, L/B ratio of 3 and above, and high kernel

elongation after cooking (2). The adoption and spread

of the test variety as well other good  basmati rice

varieties ultimately resulted in the enhancement of

export to earn more foreign exchange.
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