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ABSTRACT

Conventional cooking is just enough for rice hunger but, aromatic rice adds special dimension
when cooked for its characteristic distinct flavor. Investigation aimed to evaluate the performance of
most preferable aromatic rice cultivars in Bangladesh. Five cultivars differ significantly among them
for physical, physico-chemical and cooking qualities, respectively. With the comparison of this
quality Radhunipagol perform better over Basmati (checked). The use of these rice cultivars may
improve the socio-economic condition for its excellent grain quality characteristics, preference and
overall acceptability than that of Katarivug, Sarnalota and Tulshimala.
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1. INTRODUCTION

Aromatic rice is a delicious exportable excellent
product of Bangladesh with distinctive and
attractive flavor which creates hunger and it is
also very much suitable for better health and
digestion. Individual preferences varied, most of
the consumer’'s preferred imported rice but
differed in their preferences for the local rice [1].
Aromatic rice (Oryza sativa L.) is known for its
characteristic fragrance when cooked [2]. Rice
grain quality are largely determined by the
properties of the milling quality, size, shape
and appearance; nutritional value cooking and
eating characteristics [3], are influenced by the
properties of gelatinization temperature, amylose
content, gel consistency test and grain
elongation and preferences from one group of
consumer to another [4]. And finally, the most
important quality parameter is an aroma.
Numerous varieties of rice are aromatic, ranging
from the famous Basmati to much lesser known
Radhunipagal. It can be wused just like
conventional rice for cooking, but adds a new
dimension of flavor and aroma to meals.

Descriptive sensory analysis and instrumental
analysis have identified about 200 volatile
compounds present in rice. However, after over
30 years of research, little is known about the
relationships between the numerous volatile
compounds and aroma/flavor. But only one
compound, 2-acetyl-1-pyrroline (2-AP) has been
confirmed to contribute a characteristic aroma
[5]. Aroma in scented rice depends on the levels
of 2-acetyl-1-pyrroline content and it varies with
genetic and environmental conditions [6]. Aroma,
hardness and roughness depend on temperature
and variety specific which affects the sensory
properties of cooked rice [7].

With the increase of temperature, starch
granules in the transactional endosperm were
changed from regular shape and closely and
orderly arranged to various shape and chaotically
arranged with obvious natural gaps between
starch granules, which was closely consistent
with the poorer appearance quality under the
higher temperature, which indicated that the
endosperm chalkiness structure is closely related
with appearance quality of aromatic rice [8]. Soft
textured, white spots occurring in the middle part
on the ventral side (side on which the embryo
lies) are called white belly (Abdominal white). A
white chalky region extending to the edge of the

ventral side and towards the center of the
endosperm is called a white centre. A long white
streak on the dorsal side is called the white back.
The heritability of this character seems to be low,
because the various agronomic practices and
pre-harvest handling, together with the other
maturity factors, are found to influence the
expression of chalkiness to some extent [9].

Bhattacharya and Sowbhagya [10], observed
that water uptake and cooking time are strongly
influenced by size and shape of rice grain and
only marginally by gelatinization temperature.
Middle East consumers prefer rice with a strong
aroma. They believe that rice without a distinct
aroma is like food without salt [11]. In context of
Bangladesh, with the Middle East preferences
the present investigation was done to evaluate
the most distinctive and attractive aromatic rice
cultivar to impart a better socio-economic
condition of farmers by earning more foreign
currencies.

2. MATERIALS AND METHODS

The Investigation was conducted in the
Laboratory of Department of Agronomy, Sher-e-
Bangla Agricultural University, Dhaka-1207, on
December, 2014 to evaluate the most attractive
and impressive fragrant local rice cultivars.

2.1 Cultivars  Used
Investigation

and Design of

Five aromatic and scented fine grained rice
cultivars were used under this study viz.,
Basmati, Sarnalota, Katarivug, Radhunipagol
and Tulshimala. These were collected from
different areas of Bangladesh namely-Kustia as
native rice, Sherpur, Kashimpur, Dinajpur and
Sreebardi, respectively, after completion of good
harvest form field. Basmati was used as checked
cultivar. After collection, the rice cultivars were
placed for data recording with four replications by
following the Completely Randomized Design
(CRD).

2.2 Data Collected

2.2.1 Brown Rice (BR) vield

Hundred (100) grams of rough rice seeds were
dehulled using a standard dehusker and the
average whole-grain BR yield was determined
[12].
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2.2.2 Hull percentage

100 g of rice seeds were de-hulled using a
standard de-husker and the average whole-grain
yield was calculated [13].

2.2.3 Head rice recovery (HRR)

Hundred grams of de-hulled rice grains that had
no visible breakage and % size grains were used
to determine the head rice recovery. The
percentage of HR and broken rice were
calculated using the standard formula [12].

2.2.4 Chalkiness of endosperm

The degree of chalkiness was determined using
milled rice by observing under stereo-zoom
microscope. Based on the observation the
chalkiness of the endosperm was classified into
white belly (WB), white centre (WC) and white
back (WB) [12].

2.2.5 Chalk index determination

Ten de-husked rice grains were placed on light
box and visually identified the grain with more
than 50% of chalkiness, weighed and percentage
of chalkiness was calculated [12].

2.2.6 Aroma

To 5 g of rice 15 mL of water was added, soaked
for 10 min and cooked for 15 min, transferred
into a Petri dish and placed in refrigerator for 20
min. Then the cooked rice was smelled by a
random panel: strongly scented (SS); mild
scented (MS); non-scented (NS) [14]. Twenty (20)
undergraduate and post-graduate students were
randomly selected to take the smell from random
panel. They were divided into four replications, 5
students in each replication and then the
responses from each replication were
summarized into SS, MS, and NS as described
above.

2.2.7 Water uptake

2 g of samples were taken in graduated test
tubes with 10 mL of water and soaked for 30 min.
Boiled for 45 min at 77 to 80T in a constant
temperature water bath. 2-3 test tubes were kept
with 10 mL of water as control in the water bath
without rice grains. Immediately the tubes were
placed in a beaker containing cold water for
cooling. The supernatant was poured into
graduated cylinder after cooling and note the

water level. Water uptake was calculated using
the following formula: Water uptake = 100 /2 g x
actual water absorbed [13].

2.3 Statistical Package Used

The data obtained for different characters were
statistically analyzed following the analysis of
variance techniques by using WASP-Web Agri
Stat Package 1.0 and the treatment means were
compared by Least Significant Difference (LSD)
at 5% level of probability.

3. RESULTS AND DISCUSSION

The present study revealed that, aromatic rice
cultivars can perform better on the basis of
different physical and physico-chemical and
cooking attributes in Bangladesh are described
under this section.

3.1 Brown Rice Yield (%)

Radhunipagol gave the highest yield at de-
husking in Laboratory over Basmati, Sarnalota,
Tulshimala, respectively. Katarivug gave lowest
yield in Laboratory (Table 1). It means that,
Radhunipagol gave maximum amount of brown
rice during hulling. The marketing values of rice
as an agricultural product depend on its physical
qualities after the harvesting [15]. The
percentage of whole grain is the most important
parameter for the rice processing industry [16]. In
lieu of literature, Radhunipagol is preferable for
maximum brown rice yield (%).

3.2 Hull (%)

Hull percentage varied significantly among five
cultivars (Table 1). Hull percentage ranged from
22.66% to 35.19%. Katarivug gave the highest
hull percentage over Tulshimala, Sarnalota and
Basmati. But Radhunipagol gave the lower hull
percent. Generally, the hulls form 20 to 22% of
the rough rice, although variation of 18 to 26%
has been recorded [12]. So, the result of our
present study is supported by this literature more
or less. So, Radhunipagol has better BRY as
aromatic rice with lower hull percentage.

3.3 Head Rice Recovery (HRR %)

Radhunipagol gave the maximum percent of
head rice recovery over Basmati. Tulshimala and
Sarnalota performed with the similar results. But
Katarivug gave the minimum head rice recovery
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during hulling (Table 1). But, for quality
evaluation, HR recovery is one of the most
important characters and more than 65% of HR
recovery is desirable [17]. Our result is supported
by this literature. HR value depends on the grain
type, chalkiness, cultivation practices and drying
condition [18]. If fine rice has higher broken
percentage then its marketability will be reduced.
Head rice recover ability is an inherited trait
although environmental factors such as
temperature and humidity during ripening and
post harvest stages are known to influence grain
breakage during milling [19].

3.4 Chalkiness of Endosperm

Radhunipagol performed similar view on kernel
with Basmati. From the present study, it means
that, very minute areas of chalk (White centre)
were present in Radhunipagol and Basmati. In
(Table 2), there were seems a more portions
(White belly) of chalk in the endosperm of
Katarivug and Tulshimala. Sarnalota contains
large areas of chalk (White back) than that of
other cultivars. The chalky grains reduce the
palatability of cooked products, thus the
presence of more than 20% chalkiness in rice

kernels is not acceptable in world markets [20].
Grain shape and endosperm opacity are major
attributes that determine the appearance quality.
The greater amount of chalkiness in the grain
indicates that it is more prone to grain breakage
during milling, which results in lower HR recovery
[21].

3.5 Chalk Index Determination (%)

The rice varieties having minimum amount of
chalkiness are considered as good quality grains
in comparison with chalky once which decrease
the rice grain quality [22]. Our present study
showed that, with the comparison of chalkiness
of endosperm, Radhunipagol performed same
trend in case of chalk index determination (%),
since it contains lowest percent of chalk on
endosperm, which was similarly found with
Katarivug. Basmati contains more chalk over
Radhunipagol and Katarivug. But Tulshimala and
Sarnalota contains highest amount of chalk in
the endosperm, those were statistically similar
(Table 2). But chalk index determination of better
cultivar exceeds the acceptable Ilimit of
chalkiness in endosperm, the limit announced by
[20].

Table 1. Physical traits of local aromatic rice cultivars

Rice cultivar Brown rice yield (BRY) (%)  Hull (%) % Head rice recovery (HRR)
Basmati 74.39b 24.79d 62.88 b

Sarnalota 69.12 c 29.88 c 57.13 c

Katarivug 63.09d 35.19a 50.23d

Radhunipagol 7721 a 22.66 e 66.38 a

Tulshimala 67.28 c 33.22b 55.79 ¢

LSD (0.05) 2411 1.691 2.03

Significance level **

In a column means having similar letter(s) are statistically similar and those having dissimilar letter(s) differ
significantly at 0.05 level of probability.*; ** indicate significant at 5% and 1% level of probability, respectively.

Table 2. Physico-chemical and cooking traits of local aromatic rice cultivars

Rice cultivar Chalkiness of Chalk index Aroma Water
endosperm determination (%) uptake (%)
Basmati White centre 35.23b MS 2221c
Sarnalota White back 38.79 a MS 34.38 a
Katarivug White belly 31.86¢ OoTB 29.05b
Radhunipagol White centre 30.25¢ SS 21.80c
Tulshimala White belly 39.96 a OPS 33.09 a
LSD (0.05) 2.133 2.450
* *

Significance level

SS: Strongly Scented; MS: Mild Scented; OPS: Optimal Scented; OTB: Other than Basmati; WB: White belly;
WB: White back; WC: White centre. In a column means having similar letter(s) are statistically similar and those
having dissimilar letter(s) differ significantly at 0.05 % level of probability.*; indicate significant at 5% level of
probability.
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3.6 Aroma

Context of present study, the performance of
aromatic rice significantly depends on its
aromaticity, which was determined by aroma
grading on smell. Literature showed that,
Radhunipagol got maximum aroma score (2.6)
than other landraces tested by a human panel of
rice experts [23]. The present study (Table 2)
revealed that, Radhunipagol gave more aroma
than that of checked (Basmati). Tulshimala gave
the optimum aroma on smelling. Basmati and
Sarnalota perform same trends on aroma during
smelling. But Katarivug contains aroma that is
other than Basmati rice. [5], reported that
Basmati rice contains more aroma than the
traditionally cultivated scented rice varieties. [5],
reported that in Basmati rice 2-acetyl-1-pyrroline
(2-AP) is the major aromatic compound which is
responsible for the fragrance and quantity of 2-
AP varies with varieties and climatic conditions.
We found that, Radhunipagol emits more aroma
than Basmati (Checked).

3.7 Water Uptake (%)

The cooking quality significantly depends on the
water up taken by rice during boiling. From
perspectives of present result, Radhunipagol
takes much lower water during cooking, which
was statistically similar with Basmati followed by
Katarivug. Sarnalota and Tulshimala take higher
amount of water during cooking (Table 2).
Increasing the soaking temperature decrease the
cooking time and water uptake also due to the
stronger structure of rice starch as a result of
gelatinization process [24]. Water uptake is
considered an important economic attribute of
rice as it gives indirect measure of volume
increase on cooking. Water uptake shows a
positive and significant influence on grain
elongation, while volume expansion did not
influence grain elongation as reported by [25].
Our results ranged from 218 to 343%. [26],
reported that the good cooking rice varieties
have water absorption value ranging between
174 and 275%, whereas majority of those
showing pasty appearance have value as high as
from 300 to 570%. He concluded that high water
absorption is relatively less desirable
characteristics and it would be desirable to select
a variety or hybrid with moderate water
absorption.

4. CONCLUDING REMARKS

Aromatic rice has export-worthy bright future in
Bangladesh. But only grain quality and varietal

screening need to be improved to change the
status of aromatic rice production in Bangladesh.
Basmati is most preferable aromatic rice in
Indian-subcontinent. Five rice cultivars varied
significantly with physical, physic-chemical and
cooking traits, respectively. But our present study
shows that, Radhunipagol may be substitutable
of Basmati in Bangladesh. Because, it retains all
the qualities which were retained by Basmati as
more or less same pattern. Since the fate of
aromatic rice attractively depends on aromaticity.
So from this perspective, Radhunipagol can
perform better over Basmati. Grain chalkiness is
much clear in Radhunipagol to give transparent
appearance. Cooking water uptake (%) is also
lower for Radhunipagol. The overall grain quality
can be improved by following the options
mentioned at below:

* Knowledge of these physical properties of
rice cultivars is of fundamental importance
during the harvesting of grains,
transporting, design and dimensioning of
correct storage procedure, manufacturing
and operating different equipments used in
post harvesting main processing
operations of these products [27].

* A gene with homology to Betaine Aldehyde
Dehydrogenase (BAD) has significant
polymorphisms in the coding region of
fragrant genotypes relative to non fragrant
genotypes [28]. BAD2, BADEX7-5 and
SCUSSR1 markers can be used for aroma
detection among recombinant inbred lines
and there is a strong correlation among
aroma, BAD2 and chromosome 8 [29]. By
which the development of high vyielding
aromatic rice can be possible in future from
local legendary cultivars through gene
injects.

e Chalkiness mainly, white belly can be
decreased with increasing drying time [24].

 Drying at low temperature for low final
moisture content could be able to keep
higher head rice yield [30].

5. LIMITATION OF THE PRESENT STUDY

All the basic and scientific research need more
and more trails to draw the final conclusions; it
may be more than 2/3 years. But, in our present
study we only give the mean data from two
simultaneous experiments with same pattern and
same procedures. So, from our side it may be
the main limitation for our present manuscripts
but, although the present results got from two
trials but it contains all the original and sincere
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data. We suggest the future scientists who will
conduct the experiment with aromatic rice should
include the more cultivars and should conduct
the research more than 2 or 3 years or 3 or 4
seasons in different location to verify the findings
of our present study which will be better for
aromatic rice growers and eaters.
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