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ABSTRACT

Cassia tora is a wild undershrub with edible leaves used by local people in the preparation of leaf
based dish, commonly known as “sag”. Nutritional analysis of leaves samples collected from
different locations of Rajasthan was carried out so as to explore its potential for use as food
supplement. Proximate analysis showed maximum fat (4.42%) and protein (15.34%) in samples
from Banswara. Samples from Pali were rich in sugar (11.2%). Maximum ash (17.71%) and vitamin
C (84.24 mg/100 g) was found in Dungarpur samples. The leaves were found to be a rich source of
micronutrients. Results showed that these could be used as dietary supplement for rural and urban
population.
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1. INTRODUCTION Leguminosae. It is found all over India especially

in the states of Rajasthan, Uttar Pradesh,
Cassia tora, an annual herb, commonly known Madhya Pradesh, Orissa, Jharkhand, Bihar. In
as chakwad or Wild Senna., belongs to the family  Rajasthan it grows in semi arid areas up to a
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height of about 30 to 90 cm and has immense
nutritional and medicinal value. It occurs along
roadsides and in wastelands as a rainy season
weed. Population authentication has been
carried out of its samples from six states namely
Uttarakhand, Uttar Pradesh, Bihar, Jharkhand
and Odisha [1]. The plant Cassia tora can be
regarded as a poor man’s food. It contains
proteins, a small amount of fat, many minerals
and natural fibers. Nutritional and biological
evaluation of Cassia tora seeds has been carried
out by Mahajan [2]. Raw seeds of Cassia tora
contained 15% protein, 1% fat and 4% fiber, 71%
carbohydrates. Some value added food products
namely coffee, chutney, breads of different types
were prepared by supplementing Cassia fora
seeds. These products were found acceptable as
per the organoleptic evaluation [3,2]. Leaves of
Chakvad are traditionally used in preparation of
“Sag” a leafy vegetable [4]. The amino acid
profiles of the samples revealed high protein
quality of the vegetable [5].

Different parts of the plant (leaves, seed, and
root) are known for their medicinal importance
[6,7]. As such it is not only useful in solving food
problems of the poor, it is also useful as a
digestion and metabolism corrective substance
and as a liver and cardio tonic. The dried seeds
powder is given to cure asthma [8]. Cassia tora
seeds when fed to rats resulted in a decrease in
blood cholesterol. Seeds and leaves were found
to contain a number of chemical constituents
[9,10]. Antinutritional factors like phytic acid,
trypsin inhibitors and tannins were also present
in seeds [2]. No work on nutritional analysis of
leaves samples from Rajasthan has been
reported till date. Hence leaves were analysed
from different areas of Rajasthan so as to study
the variation in nutrients and identify the region
with maximum nutrient content.

2. MATERIALS AND METHODS

Reconaissance survey was carried out in various
parts of Rajasthan and on interaction with local
people, forest Department officials, University
professors and places for collection of selected
plants were identified. Leaves were collected
from four places: Pali, Udaipur, Dungarpur and
Banswara. Leaves were washed with water to
remove dirt and foreign materials and dried in
shade. Finally these were ground, and stored in
neatly labelled air tight containers for further use.

Nutritional analysis: All the chemicals used in
the study were of analytical grade and procured

from Merck. The standards were procured from
SIGMA.

Proximate analysis: Moisture, ash, total dietary
fibre (TDF), crude protein, sugar (TSS) and fat
were analyzed as per AOAC [11] methods.
Moisture was determined by drying a
representative 2 g sample in an oven with air
circulation at 60-80°C for 3 h. Ash content was
determined by the incineration of sample in a
muffle furnace at 600°C for 6 h until the ash
turned white. Total Dietary fibre determined by
assay kit (SIGMA). It is a combination of
enzymatic and gravimetric methods. Samples
were gelatinized with heat stable a-amylase and
then enzymatically digested with protease and
amyloglucosidase to remove the protein and
starch present in the sample. Ethanol is added to
precipitate the soluble dietary fibre. Crude protein
was determined by the Kjeldahl method. Nitrogen
content was multiplied by 6.25 to give total
protein content. Fat was determined by
extraction in a Soxhlet apparatus. Total Sugar
content was estimated by phenol-sulphuric acid
method.

Mineral analysis: Mineral (Cu, Zn, Fe, Mn, Mg)
content was determined by wet digestion method
using Atomic Absorption Spectrophotometer
(AAS, Perkin Elmer). Digestion of plant material
was carried out in a digestion tubes using a
mixture of HNO3; and 70% HCIO,. Concentration
of elements K, Ca & Na was determined by flame
photometer  (Systronics). Standards were
prepared by suitable dilution of the stock
standard solutions for each element. Selenium
was estimated by ICPMS (Thermofischer).

3. RESULTS AND DISCUSSION

Proximate analysis of Cassia tora showed that it
contained significant quantities of essential
nutrients. Nutrient content was better compared
to some common vegetables reported by
previous workers [12,13,14]. Determination of
moisture content and leaf size showed that it was
almost same from all the places. However,
average weight was higher of leaf samples from
Dungarpur (Table 1). Ash content was found to
vary from 14.63% to 20.48% in samples from
Pali, 12.4% to 20.19% in samples from Udaipur,
14.11% to 21.62% from Dungarpur and 14.3% to
19.73% in Banswara samples (4.42%). Maximum
ash was obtained in Dungarpur samples
(17.71%) (Table 2). Fat content was found to
vary from 3.27% to 4.05% in samples from Pali,
2.74% to 4.34% in samples from Udaipur, 3.3%
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to 3.72% from Dungarpur and 3.93% to 5.12% in
Banswara samples. Maximum fat content was
obtained in samples from Banswara (4.42%)
(Table 3). Sugar content varied from 9.78% to
13.58% in samples from Pali, 8.59% to 13.24%
in samples from Udaipur, 9.35 to 12.66 from
Dungarpur and 8.01 to 11.65 in Banswara
samples. Maximum sugar content was obtained
in samples from Pali (11.2%) (Table 4). Protein
content varied from 9.62% to 17.36% in samples
from Pali, 11.1 to 17.44% in samples from
Udaipur, 13.07% to 16.9 in samples from
Dungarpur and 13.9% to 15.15% in samples
from Banswara. Samples from Banswara had
higher mean protein content (15.34%) (Table 5).
Vitamin C content was found to vary from 48% to
86.02% in samples from Pali, 58 to 86.02 mg/100

g in samples from Udaipur, 72.2 to 107.52
mg/100 g from Dungarpur and 68 to 107.52
mg/100 g in Banswara samples. Vitamin C
content was maximum in samples from
Dungarpur (84.24 mg/100 g) (Table 6).

Nutrient content determined from leaf samples
from Nigeria [5] showed protein content 11.63%,
lipids 2.02%, ash 9.86%. Misra & Misra [15] have
found Cassia tora leaves from south Odisha to
contain moisture 85%, crude protein 49 mg/g,
total sugar 54.67 mg/g, fat 0.013 mg/g, vitamin
C, 0.791 mg/g. Kumar, et al. [16] have also
analysed leaf samples from Kerala and found
that C. tora exhibited higher protein (5.28 g/100
g), fiber (1.76 g/100 g) and fat (0.92 g/100 g)
vitamin C content (151.79 mg/100 g) than

Table 1. Moisture content (%) and morphological parameters of leaves

Region Pali Udaipur Dungarpur Banswara
Moisture Content 70.55 70.6 71.99 70.58
Av. Wt of 10 leaves 1.34 1.78 1.85 1.43
Av. length 4.54 4.96 443 4.2
Av. width 2.62 2.14 2.35 24
Table 2. Ash content (%) of leaves
Year\Region Pali Udaipur Dungarpur Banswara
2011 14.63 13.55 14.11 14.3
2012 14.8 124 17.4 10.8
2013 20.48 20.19 21.62 19.73
Mean+SE 16.63+1.92 15.38+2.42 17.71£2.17 14.94+2.59
Table 3. Fat content (%) of leaves
Year\Region Pali Udaipur Dungarpur Banswara
2011 4.24 3.01 3.3 512
2012 3.27 2.74 3.56 3.93
2013 4.05 4.34 3.72 4.21
Mean +SE 3.85+0.29 3.36+0.49 3.52+0.12 4.42+0.35
Table 4. Sugar content (%) of leaves
Year\Region Pali Udaipur Dungarpur Banswara
2011 9.78 8.59 9.35 8.01
2012 10.25 8.94 9.35 8.87
2013 13.58 13.24 12.66 11.65
Mean+SE 11.241.19 10.25+1.49 10.45+1.1 9.51+1.09
Table 5. Protein content (%) of leaves
Year\Region Pali Udaipur Dungarpur Banswara
2011 10.12 11.1 16.9 15.15
2012 17.36 17.44 13.07 16.98
2013 9.62 11.37 14.1 13.9
Mean+SE 12.36+2.5 13.3+2.07 14.69+1.14 15.34+0.89
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Table 6. Vitamin C content (mg/100 g) of leaves

Year\Region Pali Udaipur Dungarpur Banswara
2011 62.2 66.84 72.2 7.7
2012 86.02 86.02 107.52 107.52
2013 48.0 58.0 73.0 68.0
Mean+SE 65.4+11.09 70.28+8.27 84.24+11.64 82.4+12.6
Table 7. Content of micro and macro elements present in leaves
Cumg/ Znmg/ Femg/ Mnmg/ Mgmg/ Pmg/  Kg/ Cag/ Na g/
100g 100g 100g 100 g 100 g 100 g 100g 100g¢g 100 g
Cassia tora
Pali 25 5.7 16.45 3.4 150.8 0.435 1.21 219 0.02
Udaipur 0.55 3.2 8.15 3.1 134.8 0.840 0.85 2.24 0.07
Dungarpur  0.35 1.9 5.25 1.85 185.8 0.510 0.89 3.75 0.06
Banswara 0.30 1.9 4.5 1.85 108 0.425 0.83 1.91 0.03

amaranth and low nitrate and oxalate content.
Our results for samples from Rajasthan showed
that leaves contained much higher fat, protein
and ash contents as compared to samples from
Nigeria, Odisha and Kerala. Vitamin C content
was, however, less than the samples from

Kerala. These variations may be due to
comparatively dry climate conditions in
Rajasthan.

Minerals serve as co-factors for many metabolic
functions and so are important in the diet. The
Cassia tora leaves contained adequate levels of
important minerals. These were found to be rich
source of iron and calcium (Table 7). Kumar, et
al. [16] analysed leaf samples from
Kerala showed Cu (0.43 mg/100 g), Mn (2.67
mg/100 g), Zn (1.4 mg/100 g) and Fe (6.6
mg/100 g). Rajasthan samples from Pali and
Udaipur region contained higher amounts of
these minerals.

4. CONCLUSION

Cassia tora is an important traditional source of
leafy vegetable which has many medicinal uses.
Our results showed that Cassia tora from
Rajasthan is rich in almost all the nutrients as
compared to samples from other a parts of India
and Nigeria. It can thus contribute towards food
and nutritional security during food scarcity
occurring mainly in Rajasthan. It is easily
accessible to the local communities for use. But
the current level of its consumption is very low.
Its importance in diet can be increased by
nutritional education and marketing for achieving
acceptability of the community towards its
consumption.
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