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Chemical Composition and Cooking Quality of Some Improved.
Varicties of Redgram Dhal

G. MANIMEKALAL', S5, NEELAKANTAN® and H.5. ANNAPPAN®

Chemical composition, cooking and organoleptic qualities and physical charactenistics

of redgram varieties, €0 1 and CO 2. were s:udied and compared with those of the
nawly released varigly CO 3 and three other improved varieties, CO 3 and CO 1 had
higher protein content. CO 1 performed beuer in cooking and organcleptic qualities

than &ll other varieties. There was no significant dilference in taste, physical characie-
ristics and flavour among the varieties tested,

Fulses are an important sources of
protein in the Indian diet. Redgram
(Cajanus cafan) is one of the important
pulse crops of India. Two important
varieties of this crop in Tamil Nadu are
CO1 and CO2 CO3 isamutant of
Co 1. Co 3 has recoided an average
grain yield of 13.3 quintals/fha in 180
days under varying environmental condi-
tions, which represents a 54% increase
in yield over CO 2. (Annappan 1977),
CO 3 is also photoinsensitive, tolerant
to wilt, resistant to roOt rot and bears
pods on interminal clusters. These varie-
ties along with three pre-release strains
were chemically analysed for their nutri-
tive value and have been compared for
cooking and organoleptic qualities. Their
physical charateristics were also evalua-
ted, These data are presented in this

paper.
MATERIAL AND METHODS

Grain samples of CO 1, C0O 2, CO 3,
S 12,5 14 and S 19 were obtained from

1&2:

the Department of Agricultural Botany.
The unsplit whole grain was uzed 1o
determine the physical characteristics
(Battacharya &t &/. 1972). The dhal was
prepared by soaking the seeds in water
for 12 hours, coating the soakad seeds
with red earth, drying in the sun and
then milling in a stone mill.  The husk
was removed and the dahusked split
dhal was used for other studies. Proxi-
mate composition was determined in the
finely ground whole flour obtained from
the dhal Moistuie was estimated by
drying at 110°C for 1- hours in &n oven.
Nitrogen and ash were determined by
AQAC methods (1975). Total and redu-
cing sugars were analysed by the method
of Somogyi (1915):. Fat was estimated
by soxhlet extraction with petroleum
ether (80-80'C) for 12 hours. Cooking
time was determined by cooking 5 g of
the dhal in an excess volume of 35 ml
of water in test tubes kept immersed in
a boiling water bath until the grains
were cooked . (tested by pressing bet-
ween fingers). The cooked weight of
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the dhal, volume of cooked dhal, and
solids lost in cooking water were obtai-
nazd by cooking 5 g of the dhal with ex-
cess of water in test tubes on a boiling
vwater bath for the period of cooking time
already .determined. The excess water
was decanted, filtered and made.up to
100 ml to determine the dissolved solids,
The volume of the dhal occupied in the
test tube was then noted and any adhe-
Fing water was removed by gently blot-
ting with filter paper and the weignt inc-
rease was noted. From this, the volume
increase and the weight increase during
cooking per 100 g of the dhal were cal-
culated. For cocking in pressure cooker,
cooking was conducted indepentently
for different lengths of time and the
period after the pressute reached 15 psi
was counled. Organoleptic evaluation
of the cocked and uncooked dhals was
conducted with 7?5 untrained judges who
evaluated the varieties for colour, fla-
vour and taste on a hedonic scale of 1
to 3.

RESULTS AND DISCUSSION

The chemical composition of the
different varieties tesled are given in

CHEMICAL COMPOSITION OF REDGRAM VARIETIES

newly released variety CO 3 was similar
to that of CO 1 and these two varieties
were superior to the rest of the varieties.
CO 1 had a protein content of 24.44%,.
This value was higher than the earlier
reported value of 21.4%, (Rathinaswamy
et af, (1973). This wvariation could be
due to the difference in agronomic
factors, particularly fertiliser applica-
tions, Total protein content in redgram
normally ranges between 19.73 and
24.44%,. The present protein values
agree fairly well with the values given
by Gopalan et a/. (1971) and Abdi and
Sahib (1976). There was not much
difference in the rest of the proximate
principles among the different varieties.

The housewives prefer a dhal which
gets cocked in minimum time and shows
the maximum increase in the cooked
vojume. This type of dhal fetches
higher price. The cooking characte-
ristics of the different varieties of
dhals are given in Table Il. Kurien ef &/.
(1872) stated that cooking time of vari-
ous grain legumes varied from 30 minu-
tes to one hour, In this study the cook-
ing time for CO1 was 40 minutes

Table |I.  The protein content of the whereas for other varieties it was 50 to
TAELE |. Proximate composition ot Redgram varieties
Calculated on dry basis-(g per 100 gms)
Carbohydrate  Total Reducing

Yariety IMoiswure Frotein Ash Fat by differance suvgars sugars

e _"w’:'l Yo To %o % o
co 1 7.25 24.44 3.38 1,62 63.41 2.55 0.40
co 2 9.62 22.72 4.05 1.59 _EE.{J'EI . 1.64 0.40
co 3 9.72 24.20 3.65 2.18 G60.25 3.02 0.26
5112 9.91 21.88 377 3.20 62.04 2.15 0 37
5 14 9.04 18,73 &.04 1.12 66.02 3.25 0.37
§ 19 9.04 22.21 4.0z 2.30 62.38 2.30 0.3z
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TABLE Il Cooking qualities of Redgram varieties

Cooking time Solids -
{iiinutes) Cooked wi. Cooked VYolume extracted
Variaty (g per (ml per in.cooking
Open Pressure 100 g) 100 g) water (g pel
viossol cooker 100 pj
Cco a0 . 270 210 12.28
co 2 60 4 256 220 10.11
co 3 59 4 260 220 11.50
512 52.6 3 260 240 12,06
2 14 60.0 5 2564 210 12 46
519 55.5 4 246 210 10.04
60 minutes. In pressure cooker at 15 cooked volume of the varieties ranged

psi all the varieties cooked in 3104
minutes. There was not much difference
among the varieties. The time needed
to cook the various redgram varieties
have been reported by Sankaran and
Srinivasan (1863) and Rathinaswamy
et al. (1973) to be 40 to 88 minutes and
25,1 to 38.0 minutes respectively.
However, the cooking time of dhal is
influenced by various factors such as the
type of grain (whole or split), the qua-
lity of water used, temperature of cook-
ing and the protein content of dhal. The

between 210 and 240 ml, per 100 g and
the cooked weight ranged between 246
and 270 g per 100 gm.  Rathinaswamy
et al. (1873) found that there was a
significant negative correlation (r =
0 93) between the time taken for' cook-
ing and the protein content of the red-
gram varieties. No such significant
negative correlation was observed in
this study.

The percentage of solids in the
cooked water of the dhal is one of the

TABLE Ill.  Organoleplic panel evaluation scores of different varieties of Aedgram Dhal
Cooled Uneoaoked
Variely Flavour Colour Taste - Colour Appearance
co 1 2.24 2.94 2.20 2.96 2.12
co 2z 2.24 1.56 2.20 1.72 2.72
co 3 2.04 1.72 2.24 2.12 2.08
512 2.06 2,64 2.56 2.64 2.04
5 14 2.04 1.G8 2.08 1.68 1.096
5189 2.04 1.28 2.12 2.12 2.04
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criteria in the South Indian dhal cookery.
The dhal which shows the highest per-
centage ofsolid loss in the water extract
is considered the best for making rasam
(Rama Rao and Kadkol 1957). The per-
centags” of solids lost in the water ex-
tract of redgram varieties ranged from
10.04 to-12.46, with S 14 showing the
meximum loss and S 19 showing the
minimum.

The organoleptic evaluation scores
are presented in Table Ill. It was found

that there were no significant differences
in taste and flavour among the varieties.

Arnong the cocked dhals CO 1 had better

colour appeal than other varieties The
uncooked raw dhal was also evaluated
for their colour and appearence. CO 1
scored first for colour while CO 2 scored
highest for appearence. The new variety,
CO 3, rated very low in colour in the
cooked state.

The physical characteristics of the
different varieties are given in Table IV,

TABLE IV. Physical Characteristic of
Redgram varieties

100 seads Bulk density Specific
Voriaty wi (g) {a/ml} gravity
o1 7.38 0.83 7.356
co 2 7.89 0.85 1.28
Cco 2 7.03 0.87 1.38
51z 7.86 0.87 1.28
£ 14 7.76 0.85 1.23
£1% 7.36 0.87 1.25

The varieties did not show any signifi- .

cant difference in their physical chara-
cieristics such as seed weight, bulk
density and specific gravity. Rathina-
swamy ef al. (1973) have observed
differences in physical characteristics
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among redgram varieties. The 100 seed
weight ranged from 6.9 to 13.0g in
their study but in the present study the
values Trenged only between 7.03 to
7.68 g,

In conclusion, the newly developed
variety, CO3 had a higher content of
protein which was equal to that of CO 1.
Also, variety CO 1 performed better in
cooking and organoleptic characteristics
when compared to other varieties. Ex-
cept for the poor colour registered by
CO 3, it was found to be equsa! in taste
and flavour with the already established
varieties, CO 1 and CO 2.
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