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Abstract

BPT rice 2841 is a black pericarp coloured rice variety developed through a three-way cross involving MTU
7029 (Swarna), IRGC 18195 and MTU 1081. BPT rice 2841 is an improved high-yielding, non-lodging,
semi-dwarf variety with a duration of 130-135 days. It exhibits a robust plant structure with green foliage,

moderate tillering, dense panicle and straw glume with medium slender grains. The variety has moderate

resistance to prevalent biotic stresses such as leaf blast, neck blast, gall midge, white backed planthopper, and

brown planthopper. Distinctively, BPT rice 2841 possessed intermediate amylose content and alkali spreading

value ensuring its grains cook to a soft and flaky consistency, suitable for raw rice applications also and can

be included in daily diet consumption. Its black pericarp endows it with potent antioxidant activity and high

phenol content which contributes to neutralizing free radicals and bolstering human immunity. Notably, the

unpolished BPT rice 2841 rice contains 24.3 ppm of zinc, 15.6 ppm of iron, and 11.2 % protein, making it

nutritionally superior to white rice and aiding in addressing malnutrition concerns.
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Introduction

Rice serves as staple diet in many developing
countries. Compared to standard white rice, various
specialty colored rice varieties possess rich nutritional
profile. Black rice (Oryza sativa L. indica), is a
special cultivar of rice which contains remarkably
high anthocyanin pigments in the aleurone layer than
white and red rice which account for its violet or dark
purple color (Hou et al., 2013). The cultivation and
utilization of specialty rice and its derivatives will
help to preserve these unique varieties and play an
important role in improving the nation’s nutritional
security. Due to increased income levels and the
consumers preferences are shifting towards varieties
with better grain quality. Owing to several health

promoting impacts associated with anthocyanins,
such as anti-oxidative, anti-inflammatory and anti-
2010),
coloured rice is considered as a functional food and

carcinogenic effects (Shipp and Abdel,

food ingredient in many Asian countries (Kim ef al.,
2008). The functional properties of anthocyanins
in red and black rice varieties have been verified in
numerous nutritional cases (Hou et al., 2010).

In the recent past, due to increased awareness and
demand for coloured rice, farmers are growing black
rice varieties, which are popular in North Eastern
states. But these varieties are tall in stature, low
yielding, possess bold grain and had poor cooking
quality. Purwanto ef al., (2018) also stated that only
few farmers were willing to cultivate black rice,
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because of their longer duration and low grain yield/
plant. The bold and glutinous black rice varieties like
Burmablack and Kalabatti are not preferred as raw
rice in South India as the consumers prefer medium
slender grain type with soft and flaky texture of cooked
rice. Hence, a breeding programme was initiated at
ARS, Bapatla to develop a medium duration high
yielding black rice variety with good grain & cooking
quality possessing resistance to major pests/diseases
as an alternative to traditional black rice varieties.

BPT rice 2841 variety exhibits a semi-erect growth
pattern, possesses long leaf blade and long panicles
with kernels that are dark black in color. Subbalakshmi
et al., (2020) also reported the presence of long leaf
blade in coloured rice genotypes. BPT rice 2841
matures within 130-135 days during kharif season
and has medium tillering ability (10-12 tillers/hill)
BPT rice 2841
kernels are black with medium slender grain type
and test weight is about 12.5-13.0 g. BPT rice 2841
showcase an average grain yield of 5974 kg/ha in

with long and clustered panicles.
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station trials conducted at ARS, Bapatla (Table 1).
Similarly, during 2017-18 in the multi location trial
for slender grain, it yielded 6254 kg/ha. Additionally,
when assessed in AICRPR trials (IVT-MS) during
2018-19 across various locations in the country, BPT

rice 2841 achieved an average grain yield of 4651 kg/
ha. In minikit trials conducted in farmers’ fields over
10 districts of Andhra Pradesh state, it outperformed
the widely recognized traditional black rice variety,
Burma black, by 35.3 % in terms of grain yield. The
traditional coloured land races like Burma black and
Kalabatti are generally tall in stature and are low
yielding. The average yield of coloured rice varieties
grown at farmers’ fields have been reported to range
from 700 to 1200 kg/ha in the traditional rice growing
tracts of Tamil Nadu (Subbalakshmi et al., 2000).
BPT rice 2841 is an improved coloured rice genotype
with high yield potential and is resistant to major
biotic stresses like brown planthopper, bacterial leaf
blight, leaf and neck blast and identified as possessing
blast and BLB genes. It has got one week dormancy
coupled with low shattering of grain.

Table 1: Performance of BPT rice 2841 in station yield trials and minikit testing in farmers fields

conducted from 2015 to 2022

SI. Name of the Year of Grain yield (kg/ha)
No. Trial testing BPT rice Burma % improvement
2841 black over check
Station trials Kharif2015-2017 5974 3861 54.0
2 |MLT-Sg (Bapatla) Kharif2018-19 6254 3946 58.4
MLT-Sg (at 5 locations) | Kharif 2018-19 5643 5268 (BPT 5204) 07.1
3 |Minikit testing in 10 Kharif 2020-2022 5322 3938 35.1
districts of A.P state
Mean 5850 3915 49.4

BPT rice 2841 rice variety has medium slender
grain with intermediate gelatinization temperature
and amylose content (23.4 %) which determines the
soft and flaky texture of cooked rice. Unlike other
traditional black rice varieties of North Eastern Indian
states, BPTrice 2841 rice variety has excellent cooking
quality, which makes it to be suitable as raw rice and

can be included in daily diet also. In comparison,
traditional black rice variety, Burma black has long
bold grains and low amylose content (4.5 %), resulting
in a sticky texture when cooked, rendering it less
suitable for raw rice applications. Black rice contains
two to three times higher anthocyanin and antioxidant
activity than white rice and earlier studies reported
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the functional properties of coloured rice (Ling et
al., 2011). Unpolished BPT rice 2841 rice variety
showcases a total phenol content of 238.17 mg/100 g
and an antioxidant activity of 110.5 mg AAE/100 g,
which is beneficial for neutralizing free radicals and

enhancing human immunity. Additionally, it contains
24.3 ppm of zinc, 15.6 ppm of iron, and a protein
content of 11.2 %. If 1-2 % polishing is done, then
BPT rice 2841 rice will be cooked as normal rice with
soft and flaky texture. The cooking time and process
will be same as normal polished white rice and it
doesn’t need any soaking time also.

Unpolished BPT rice 2841 contains 11.2 % protein
content and the amino acid profile of BPT rice 2841
is compared with traditional black rice i.e., Burma
black. Even though, rice protein content is slightly
lower than other cereals, with respect to protein
quality, the rice protein amino acid profile is better
balanced compared to other cereals such as wheat and
maize (Hegsted, 1969). Many studies indicated that
lysine is the major limiting essential amino acid in
rice protein which is crucial for regulating hormones,
antibodies and enzymes. In the present investigation,
improved black rice variety BPT rice 2841 recorded
maximum lysine content (6.16 %) followed by the
traditional variety Burma black (5.44 %) and this
lysine content is 2-3 times high in black rice when
compared with white rice (Krishnaveni et al., 2024).
Threonine and methionine contents are also high in
BPT rice 2841 when compared with Burma black.
Previous studies by Louis and James (1951) reported
that supplementation with lysine and threonine raised
the biological value of rice protein markedly. Hence,
addition of black rice in diet will improve both the
quality and quantity of rice protein. According to Ke
et al., (2018), protein is an important modulator in
glucose homeostasis by increasing gluconeogenesis
and preventing insulin resistance, hence genotypes
possessing high protein content digest slowly and aids
in slow release of blood glucose. When compared with
white rice, black rice varieties possess high protein

content, hence the addition of black rice in daily diet
is also beneficial for diabetic rice consumers.

Therefore, colored rice provides natural pigments and
as a nutraceutical, the bioavailability of anthocyanin is
the key factor for maintaining good health. Black rice
powder extracted from the rice bran could be used as
a healthy food coloring dye in sodas, functional foods,
cosmetics, neutraceutical and other health products.
Coloured rice bran can be an excellent ingredient
to increase the nutritional value and antioxidant
properties of noodles and bakery products.
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