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ABSTRACT 
During the present investigation , comparative study of primary metabolites i.e. Carbohyrates, Protein, Ascorbic acid, Starch, Lipids, Nucleic acids, 
Chlorophylls and Caretenoids, of genus Cassia were determined. The three species Cassia pumila, C. nodosa and C .renigera were undertaken for 
study and all the parts of respective plants were analyzed for their chemical composition. It was found that the higher level of starch, lipids, 
chlorophylls and nucleic acid was observed in Cassia nodosa leaves and phenols contents was higher in leaves of C. nodosa as well as in pods of C. 
pumila. The protein  and lipid were found to be higher in pods of C. renigera. 
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INTRODUCTION 

Human beings have been utilizing plants for basic preventive and 
curative health care since time immemorial.The plants provided 
food, clothing, shelter and medicine. Recent estimates suggest that 
over 9,000 plants have known medicinal applications in all cultures 
of various countries and this is without having conducted 
comprehensive research amongst several indigenous and other 
communities (Farnsworth,  1998).The potential of these plants 
depends upon the presence of phytochemicals inside those may be 
primary metabolites or secondary metabolites those are secreted by 
plants during life.  

In the present study, the primary metabolites Carbohyrates, Protein, 
Ascorbic acid, Starch, Lipids, Nucleic acids,Chlorophylls and 
Caretenoids, of genus Cassia were studied. Primary metabolite are 
those organic substances which are synthesis during photosynthesis 
and these organic compound is essential for plant life, growth and 
development. Out of the known species of the genus Cassia, any 
systematic study on the primary metabolites viz. starch, ascorbic 
acid, proteins, lipids, nucleic acids, chlorophylls, carotenoids and 
phenols was not carried out in details so far (Sayeed  et al., 1999). 
The genus Cassia has 540 species of trees, shrubs, vines and herbs 
with numerous species growing in the tropical and sub tropical part 
of world. Many species have been used medicinally and these 
tropical plant have a rich history in natural medicine. Indigenous to 
Brazil, it is also found in warmer climates and tropical area of South 
and North America (Pari and Latha, 2002). It is in the same genus as 
Senna and in same times called "Coffee Senna' since its seeds, found 
in long seed pods are sometimes roasted and made into a coffee-like 
beverage (Soukup, 1970). The three species Cassia pumila, C.nodosa 
and C.renigera were undertaken for study. As their name implies 
carbohydrates are composed of the elements of water and carbon so 
their formula approximates to a multiple of CH2O. Most of the dry 
weight of plants is carbohydrate of one kind or another. All 
carbohydrates are polar and the low molecular forms are what we 
commonly know as sugars(Sambaiah and Lokesh 1998). Starch is a 
substance that plants use to store energy. It is the end product of 
photosynthesis and can be stored for later use in seeds, tubers, and 
roots. Chemically, starch is a polysaccharide comprised of glucose 
molecules linked together in long chains (Barthakur et al., 
1995).Ascorbic acid is a major metabolite in plants. It is an 
antioxidant and in association with other components of the 
antioxidant system, protects plants against oxidative damage 
resulting from aerobic metabolism, photosynthesis and a range of 
pollutants(Lange, 2002).Lipids are fatty substances with long 
hydrocarbon chains and often ester linkages somewhere in the 
molecule. There are three classes of lipids in plants. The simplest are  

 

 

the triglycerides or fats in which three fatty acids are attached to a 
glycerol molecule by ester bonds. These are the most energy-rich 
form of food reserve (for plants and for us). Plants tend to 
accumulate fats only when it is important to pack a lot of energy into 
a small space, such as a seed (Govaerts, 2001).Proteins are also 
derived partly from carbohydrates through the formation of amino 
acids.  These latter simple compounds are then combined with 
nitrates from the soil and other substances to form the highly 
complex protein molecule.  The main characteristic of proteins is 
their high nitrogen content (Fairbairn and Shrestha, 1967). Nucleic 
acid are another group of nitrogen containing compounds with 
special functions in the cell. They are mostly based on five organic 
bases. Two of these, thymine and uracil (U) differ only in the 
presence or absence of one methyl group. These are often combined 
with ribose (a pentose sugar) and one or more phosphate 
groups(Kashiwada et. al., 1996).Chlorophylls are greenish pigments 
which contain a porphyrin ring. This is a stable ring-shaped 
molecule around which electrons are free to migrate. There are 
several kinds of chlorophyll, the most important being chlorophyll 
"a" i.e. universal is occurrence. This is the molecule which makes 
photosynthesis possible. All plants, algae, and cyanobacteria which 
photosynthesize contain chlorophyll "a". A second kind of 
chlorophyll is chlorophyll "b", which occurs only in "green algae" 
and in other higher plants except fungi. A third form of chlorophyll 
which is common is (not surprisingly) called chlorophyll "c", d – red 
and e – yellow green and is found only in the photosynthetic 
members of the Chromista as well as the dinoflagellates. Carotenoids 
are usually red, orange, or yellow pigments and include the familiar 
compound carotene(Kumar et al., 1966). 

MATERIAL METHOD 

Extraction Procedure 

The plant material has been collected from Jaygragh fort of 
Ajmer,and Garganesh temple of Jaipur, Rajasthan, India. The plant 
was identified at Herbarium, Department of Botany, University of 
Rajasthan, Jaipur. 50 gm each of the experimental materials were 
soxhlet extracted successively with petroleum ether ( 60°-80°), 
benzine, chloroform, acetone, alcohol and water 24-36 h. Each of the 
resultant extract was filtered , dried in vacuo and weighed to 
calculate the extractive value  on dry weight basis. Latter, following 
the established protocols ( Paech and Tracey, 1955) each of the test 
sample was processed further to used to evaluate the presence of 
carbohydrates, proteins, tannins and flavonoids. Before doing so, 
each test sample was reconstituted in the respective solvent . 
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CARBOHYDRATES 

Extraction Procedure  

A. Total soluble sugars 

Each of the dried and powdered test sample (50 gm) was macerated 
in a mortar and pestal with 20 ml of 80% ethanol and left overnight. 
Each of the homogenates was centrifuged (1200 rpm, 15 min), the 
supernatants were removed and concentrated on a water bath. Later 
each resultant concentrate was raised to 50 ml with distilled water 
(Ext. I) and processed further following the method of Loomis and 
Shull (1937) for total soluble sugars.  

B. Starch  

For starch, the residual pellet obtained out of the above process in 
each case was suspended in 5 ml of 52% perchloric acid and 6.5 ml 
of distilled water, shaken vigorously (5 min) and then centrifuged 
(2500 rpm; McCready et al., 1950). This step was repeated thrice 
and the supernatant of each sample were pooled together and the 
volume was raised to 100 ml with distilled water (Ext. II). Out of this, 
1 ml aliquot was measured separately to estimate starch 
quantitatively.   

Quantification  

Aliquots (1 ml) of each test simple were used to estimate 
quantitatively the total levels of carbohydrates following the 
protocol of Dubois et. al., (1951) using phenol-sulphuric acid 
reagent, which included the preparation of a regression curve for the 
standard glucose.  

A stock solution of glucose (100 mg/ml) was prepared in distilled 
water, out of which 0.1 to 0.8 ml were separately pipetted into the 
test tubes and the volume of each was raised to 1 ml with distilled 
water. Each of these were kept in an ice-chest, 1 ml of 5% aqueous 
phenol was added and shaken gently. Later, 5 ml of conc. H2SO4 was 
added rapidly, accompanied with gentle agitation during the 
addition of the acid. These were allowed to stand in a water bath at  
26-30°C for 20 min before taking the optical densities (ODs) of the 
yellow-orange colours thus developed at 490 nm in a 
spectrophotometer after setting for 100% transmission against the 
blank (which was prepared by substituting distilled water for the 
sugar solution). Five replicates in each were run and their mean 
values were calculated. A regression curve was computed between 
its known concentration and the respective OD, which followed the 
Beer's Law.  

The concentration values of the total soluble sugar in the test 
samples was directly worked out from the regression curve of the 
standard glucose. Five replicates of each experimental sample were 
taken and their mean values were recorded. The sugar contents in 
terms of glucose equivalent and the use of conversion factor 0.9 to 
convert the values of glucose to starch was made in each case.  

ASCORBIC ACID 

Extraction procedure  

Each of the fresh experiment materials (400 mg) was homogenize 
thoroughly with 10 ml of acetate buffer (pH 4.8) and centrifuged 
(1200 rpm, 20 min.). The supernatants were separately collected, 
out of which 1 ml was measured to other test tube, 4 ml of 4% 
trichloroacetic acid (TCA) was added, left overnight and later, 
centrifuged (Roe and Kuenthar, 1943). To the supernatant of each 
sample, 1 ml of the colour reagent (prepared by mixing 90 ml of 
2.2%, 2,4-dinitrophenylhydrazine in 10N H2SO4, 5 ml of 5% thiourea 
and 5 ml of 0.6% CuSO4 solution), was added and incubated at 57% 
for 45 min. Later, on cooling 7 ml of 65% H2SO4 was added to each 
mixture and cooled again.  

Quantification  

From the stock solution of ascorbic acid (10 mg/100 ml in 4% TCA), 
varied concentrations (0.01 to 0.09 mg/ml) were prepared in 
different test tube. The volume of each was raised to 5 ml by adding 
4% TCA solution and left overnight at the room temperature. To  

these, 1 ml of the colour. Later, to each of these, 7 ml of 65% H2SO4 
was added, brought to the room temperature and the ODs were 
measured at 540 nm in a spectrophotometer against a blank. A 
regression curve was computed between the main optical density 
and the concentration of standard ascorbic acid, which followed 
Beer's  Law.  

LIPIDS 

Extraction and Quantification  

Each of the dried and powdered test samples (1 g) was homogenized 
using a mortar and pestle with 10 ml distilled water (Jayaraman, 
1958). The resulted pulp was transferred to a conical flask (250 ml), 
30 ml of chloroform-.methanol (2: 1, v /v) mixture was added and 
later, mixed thoroughly. The above mixture was kept overnight at 
room temperature; and each 20 ml of chloroform and distilled water 
was added. On centrifugation, three layers- a clear lower of coloured 
layer chloroform containing all the lipids, a coloured aqueous layer 
of methanol with all soluble materials and a thick pasty interphase 
were observed. The methanol layer was discarded and the lower 
layer was collected. This organic layer in case was taken in pre-
weighed beakers and concentrated carefully. On complete 
evaporation, the weight was determined again which was taken as 
the weight of total lipids/g of the dried plant material (s). 

NUCLEIC ACIDS  

Extraction Procedure  

Each of the dried and powdered experimental materials (100 mg) 
was suspended in 10 m1 of 95% ethanol and left for' over-night. The 
mixture was centrifuged at 4°C and the supernatant (s) was 
removed (Ogur and Rosen, 1950). To each of the pellet, a mixture of 
ethanol and ether (1: 3, v/v) was added, heated to 60°C (10 min) 
cooled and centrifuged. The resulting supernatants were again and 
this extraction step was repeated in the same order thrice so as to 
ensure complete extraction of interfering compounds was chilled to 
0°C for 2h, 5 ml of 0.2 m perchloric acid was drained off at once. To 
this, 5ml of 1 M perchloric acid was added again left overnight at 0°C 
and the extract was saved (R1). To these residues 0.5 ml of 1 M 
perchloric added in each case left at 0°C for 4 h, centrifuged again 
extract removed (R2). Both the extracts (R1 + R2) were taken 
together and the volume was raised to 100 ml with 1M perchloric 
acid (constituted RNA fraction). 

For the extraction of DNA, to the residual tissue left after processing, 
5 ml of 0.5 M perchloric acid was added in each case and heated at 
70°C for 20 min, cooled, centrifuged and extract was saved (D1). This 
step was repeated again and the supernatant (D2) was removed. 
Both the extracts (D1 + D2) of each of the test sample(s) were pooled 
together and the volume or each was raised to 100 ml with 0.5 M 
perchloric acid (constituted the DNA fraction). 

Quantification  

Using the method of Jensen (1956) the individual levels of nucleic 
acids (RNA/DNA) were quantitatively determined, where the 
regression curves of the standard RNA or DNA (Sigma Chemicals 
Co.) were prepared by dissolving 1 mg each separately in 1 m1 of 
0.04 M Na2CO3 solution. Later, these were neutralized with 0.1 HCl 
and diluted with distilled water to prepare stock solutions (50 

transferred to separate test tubes and the volume of each 01 was 
raised 10 m1 with 0.5 M perchloric acid in DNA and with 1 M 
perchloric acid in RNA as stock solutions. The ODs were recorded at 
260 nm. in a UV spectrophotometer against the respective blank(s). 
Three replicates were examined and the average values were plotted 
against their respective concentrations to compute regression 
curves for DNA and RNA separately which followed the Beer's Law. 

Similarly, the ODs of the experimental test extract were recorded as 
described above and the concentration of the nucleic acids 
(RNA/DNA) was calculated by referring the ODs of the unknown the 
known regression curve. Five replicates were in each case and their 
mean values were recorded. 
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PROTEINS 

Extraction Procedure  

Each of the dried test samples (60 mg) was measured in 10 ml of 
cold 10% TCA solution (30 min), kept at 4°C overnight and 
centrifuged. The supernatants were discarded in each case and the 
resultant pellet of each was re-suspended in 10 ml of 5% TCA 
solution and heated at 80°C in a water bath for 30 min. These 
samples were cooled, re-centrifuged and the supernatant so 
obtained were discarded each time. The pellet was then washed with 
distilled water and centrifuged. Each of the residues left after the 
centrifugation was dissolved in 10 ml of 1 N NaOH and left overnight 
at room temperature (Osborne, 1962). 

Quantification  

Using 1 ml aliquot of extract, total phenol contents were estimated 
following the method of Lowry et. al., (1951). 

A stock solution of Bovine serum albumin (BSA; Sigma chemical Co., 
St. Louis, USA) was prepared in 1N NaOH (1 mg/ml), out of which 
0.1 to 0.8 ml of the solution was separately pipetted in the test tubes 
and the volume in each case was raised to 1 ml by adding distilled 
water. To each, 5 ml of the alkaline solution (prepared freshly by 
mixing 50 ml of 2% Na2CO3 in 0.1 N NaOH and 1 ml of 0.5% 
CuSO4.5H2O in sodium potassium tartarate) was added and kept at 
room temperature (10 ml). Later, to each of these tubes 0.5 ml of 
Folin-Ciocalteau reagent (CSIR Centre for Biochemicals, Delhi, India; 
diluted with equal volume of distilled water, just before use) was 
added rapidly with immediate mixing and after 30 min, the ODs 
were measured at 750 nm of using a spectrophotometer against the 
appropriate blank, Five replicates of each concentration were taken 
and their mean values plotted against their respective concentration 
to compute a regression curve.  

All the test samples were similarly processed as above and the level 
of total proteins individually was calculated by referring the ODs of 
the test sample with the standard curve (BSA). Five replicates were 
examined in each case and the mean values were recorded.  

PHENOLS  

Extraction Procedure  

Each of the deproteinized test samples (200 mg) was homogenized 
in 10 ml of 80% ethanol for 2 hrs. and left overnight at the room 
temperature. Each of these was centrifuged and the supernatant was 
collected separately, the volume of which was raised 40 ml with 
80% ethanol in each case 

Quantification 

Total phenols were quantified in each test samples, following the 
protocol of Bray and Thorpe, (1954) which included the preparation 
of a regression curve of  standard phenol (Caffeic acid).A stock 
solution of the standard phenol (Caffeic acid) was prepared in 80% 
ethanol (400 mg/ml) out of which 0.1 to 0.9 ml was taken into 
separate test tubes and the volume of each was raised to 1 ml with 
80% ethanol, To each tube, 1 ml Folin-Ciocalteau reagent (diluted 
with distilled Water in 1:2 ratio, just before use) was added followed 
by 2 ml of 20% Na2CO3 solution and this mixture was shaken 
vigorously. Such samples were placed in a boiling water bath for 
exactly 1 min and later, cooled under 3 times running tap water. 
Each of the reaction mixture was diluted to 25 ml with distilled 
water and ODs were taken at 750 nm against a blank using a 
spectrophotometer. Five replicates were taken for each 
concentration and the average OD was plotted against the respective 
concentration to compute a regression curve which followed the 
Beer's Law. Similarly various experimental plant samples were 
processed and the ODs were measured. From the mean values, total 
levels of phenols were calculated (with reference to caffeic acid) by 
referring the ODs experimental samples with the standard 
regression curve. 

PHOTOSYNTHETIC PIGMENTS  

(CHLOROPHYLLS AND CAROTENOIDS) 

Extraction Procedure  

The fresh experimental materials (1 g each) were homogenized in 
40 ml of 80% acetone, to which a pinch of NaHCO3 was added to 
prevent any pheophytin formation (Sunderland, 1966). This 
extraction was carried out in the dim light conditions to avoid any 
photobleaching (Holden, 1976). Each sample was centrifuged and 
the supernatant was collected separately. For the complete 
extraction of pigments, this step was repeated thrice and the 
supernatants of each were pooled separately. For the volume of 
which was raised to 80% acetone individually.  

Quantification 

The ODs of each of the, above extracts were recorded at 652, 663 
and 480 nm with a spectrophotometer against 80% acetone as the 
blank. Five such replicates at each wavelength were chlorophyll a 
band the total present in the samples were calculated in mg/g of 
plant material from the equations derived by Arnon, (1949) as 
follows - 

Chlorophyll a
A A

w
V



 


113 0 96

1000

663 645. .

  

Chlorophyll b
A A

w




 

18 3 39

1000

645 663. .

  

Total Chlorophyll 
A V

w






652

34 5.  

(Where, A = Absorbance; V = Volume of each extract; w = weight of 

is usually 1 cm).  

Similarly, the level of total carotenoids (mg/g) was calculated using 
the equation given by Kirk and Allen (1965), where E is determined 
as follows " 

480 480 663)] – 645) 

480 = increase in absorbance at 480 nm due to 
480 645 = extinction at 645 

663 = extinction at 663 nm). 

RESULT AND DISCUSSION 

Biologically active compounds contain a remarkably diverse assay of 
organic compounds and the carbohydrates are not only the first 
formed organic compounds in the plants as a result of 
photosynthesis but, also a major source of energy. Not only this, all 
the biochemical compounds are directly/indirectly derived from 
them for the important framework or they also modify the physico-
chemical characters of other groups of compounds by combining 
with them.  In the present study, higher levels of starch was 
observed in stem (C. nodosa; 10.5 mg/gdw > C. renigera; 10.2 
mg/gdw > C. pumila; 9.04 mg/gdw) and lowest concentration level 
was measured in flowers (C. pumila; 2.86 mg/gdw < C. nodosa; 3.48 
mg/gdw < C. renigera; 3.76 mg/gdw). However rich concentration of 
starch was present in stem comparatively than other plant parts. 
Similarly higher concentration of soluble sugars were observed in 
pods (C. nodosa; 10.30 mg/gdw > C. renigera; 10.27 mg/gdw > C. 
pumila; 8.39 mg/gdw) and minimum level was observed in stem (C. 
pumila; 2.03 mg/gdw < C. renigera; 2.07 mg/gdw < C. nodosa; 2.08 
mg/gdw), overall higher concentration of total soluble sugars was 
found in pods and leaves of selected Cassia species(Table 1).  A 
glance to the review indicates that studies on the carbohydrates has 
centred on their isolation and characterization from C. tora, C. 
marylandica (Srivastava et al., 1982),  C. javanica (Singh and Jindal, 
1983), C. laevigata (Alam et al., 2008), C. occidentalis , C. absus 
(Kapadia and Fernandez, 1986) and C. suratlensis (Tona et al., 2004; 
Borrelli et  al., 2005) but, no attempts have been made to  assess the 
levels of carbohydrates quantitatively in the selected Cassia species. 

Ascorbic acid (vitamin C), an essential dietary requirement in man, 
is widely distributed in the plants and due to its universal presence 
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in the actively metabolizing cells.  Isherwood and Mapson (1962) 
have suggested the role of ascorbic acid in the plant growth and 
metabolism.  Later, Chinoy (1984) also suggested the important role 
of ascorbic acid during the juvenile phase of growth of a plant .The 
results(Table-1) shows that higher concentrations  of ascorbic acid 
was measured in leaves (C. renigera; 0.867 mg/gdw > C. nodosa; 
0.764 mg/gdw) but in C. pumila it was found higher in flowers(0.390 
mg/gdw) as compared to other plants parts with the minimum 
levels in roots(C. pumila; 0.039 mg/gdw < C. nodosa; 0.04 mg/gdw < 
C. renigera; 0.089mg/gdw) was measured. 

In higher plants, generally the lipids constitute ~ 7% on dry weight 
basis.  In the present study, in intact plants higher levels of lipids 
were estimated in    pods (C. nodosa; 44.60 mg/gdw > C. renigera; 
32.36 mg/gdw > C. pumila; 31.68 mg/gdw)  and minimum levels 
was observed in  stem of (C. nodosa; 0.307 mg/gdw > C. renigera; 
3.48 mg/gdw C. pumila; 3.89 mg/gdw). As result shows that 
concentrations higher of lipids were observed   in  pods 
comparatively other plant parts of selected Cassia species(Table 1). 
Earlier, Zako et  al. (1986) studied the seed oils (unsaturated fatty 
acids) of C. absus (4.8%), C. fistula (4.0%) and C. occidentalis 
(3.55%) by Von Rudolff’s technique . Thus, higher levels of lipids in 
the selected plant species in the present investigation indicates their 
probable drought tolerance capacity and physiological 
characteristics under necessarily needed in the ecological adaptation 
to the semi-arid environment. 

Proteins occur throughout the plant cells, both in extrinsic and 
intrinsic, simple and conjugated forms.  In many plant species the 
exhibited bioactivity, viz. antiviral and others has been attribute to 
the proteinaceous substances present in their tissues.  As a result 
studies on the quality and quantity of proteins has been undertaken 
in a large number of plants. In the present investigation, therefore, 
the selected plant species were assessed for the total protein 
content, where  higher levels of proteins were observed in pods (C. 
renigera; 90.26 mg/gdw < C. nodosa; 86.74 mg/gdw < C. pumila; 
76.46 mg/gdw) and low concentrations of proteins were observed in 
leaves (C. pumila; 13.33 mg/gdw < C. renigera; 15.00 mg/gdw < C. 
nodosa; 16.00 mg/gdw). Therefore, rich concentration of proteins 
were observed in pods comparatively other plant parts of selected 
species(Table-1).   Earlier, protein as pentosan contents of the 
mucilage of C. grandis (Kapoor et al., 1980) and protein contents 
only in  C. auriculata (10.4%), C. fistula (21.8% ) C. gluca (24.1%), C. 
mimosides (29.9%) and C. spectabilis (31.1%) have been estimated.  
The results of present study shows that the higher percentage of 
proteins have been measured 55.55% in pods of C. renigera that is 
higher than the protein concentration observed previously in C. 
spectabilis (31.1%).  

Phenols, exhibit important role in the regulation of plant growth and 
development.  In the present study, phenols have been studied in 
three Cassia sp. In the intact plants, in general higher levels were 
recorded using various plant parts in leaves (C. nodosa; 22.00 
mg/gdw > C. renigera; 20mg/gdw) but in C. pumila  higher 
concentration of phenols was measured in pods(4.56 mg/gdw). The 
minimum levels of phenol was observed in stem (C. nodosa; 3.84 
mg/gdw < C. renigera; 4.67 mg/gdw) but in C. pumila minimum 
concentration of phenol was recorded in roots (2.68 mg/gdw, Table 
1).  Relatively higher levels of phenolic compounds in the intact 
plants is perhaps to provide the chemical resistance (allelopathic 
effect) to invading microorganisms (Harborne, 1980). 

Nucleic acids, being the key component of the biochemical processes 
of all the living organisms, have been estimated in the selected 
Cassia species, where result, shown in Table 1, These results 
indicates that generally the higher concentration of DNA is present 
in various plant parts than that of RNA. It was also observed that 
higher levels of RNA & DNA were found in the leaves of C. nodosa 
(DNA: 14.32 mg/gdw; RNA: 6.32 mg/gdw) and C. renigera (DNA: 
10.64 mg/gdw; RNA: 4.60 mg/gdw) but in C. pumila higher levels of 
DNA and RNA were recorded in flowers (DNA: 10.78 mg/gdw; RNA: 
4.48 mg/gdw). The minimum levels of DNA and RNN was observed 
in root of C. nodosa (DNA : 2.86 mg/gdw; RNA : 0.46 mg/gdw). Out 
of the selected Cassia species maximum concentration of RNA was 
found in the leaves of C. nodosa (6.62 mg/gdw) and maximum DNA 
concentration was also measured in the leaves of C. nodosa (14.32 
mg/gdw, Table-1).  A review of literature revealed that no such 
study on the DNA and RNA levels in Cassia species has been carried 
out earlier and hence, the present study is noteworthy. 

Chlorophylls are the main photosynthetic pigments in the green 
plants and hence, their determination is frequently required in most 
of plant analysis.  In the present study, levels of total chlorophylls 
were found to be higher in leaves (C. pumila; 0.924 mg/gdw > C.  
renigera; 0.214 mg/gdw < C. nodosa; 0.211 mg/gdw ), as compared 
to other plant parts but chlorophyll (a+b) completely absent in stem 
and root of C. nodosa and C. renigera.  Similarly, carotenoids were 
also measured to be higher in leaves of (C. nodosa; 1.116 mg/gdw > 
C. pumila; 0.846 mg/gdw > C.  renigera; 0.554 mg/gdw ), with the 
minimum levels of caretenoid was present in root of (C. pumila; 0.30 
mg/gdw < C. nodosa; 0.34 mg/gdw < C.  renigera; 0.40 mg/gdw) as 
compared to other plant parts of slected Cassia species(Table 1).  
Earlier, (Zako et  al., 1987) studied the change in the carotenoids and 
tocopherols during seed maturation of Cassia species but, no such 
estimations have been reported. Hence, the present study on the 
chorophylls and carotenoids is first of its kind in the selected Cassia 
species. 

Table1 : Isolated primary metabolites contents (mg/gdw) from different plant parts 

     Plant species  
      Primary 
metabolites  

C. nodosa C. renigera C. pumila 
Root Stem Leave

s 
Flow
ers 

Pods Root Stem Leav
es 

Flowe
rs 

Pods Root Stem Leaves Flow
ers 

Pods 

Starch  8.07 10.5 6.8 3.48 7.69 8.074 10.0
2 

6.04 3.76 7.89 3.08 9.04 3.84 2.86 5.84 

Total soluble 
sugar  

2.45 2.48 9.76 9.86 10.3 2.45 2.47 9.76 9.73 10.2
7 

3.34 2.03 7.86 6.48 8.39 

Ascorbic acid  0.04 0.36 0.764 0.36
8 

0.26
4 

0.089 0.40 0.86
7 

0.376 0.25
4 

0.09 0.26 0.245 0.326 0.096 

Lipids  4.06 3.07 17.67 12.6
8 

44.6 3.48 4.96 18.6
9 

12.76 32.3
6 

3.89 3.48 17.67 12.68 31.68 

Proteins  42.65 34.69 116.00 34.3
8 

86.7
4 

43.60 39.4
8 

115.
00 

43.40 90.2
6 

39.4
0 

30.43 13.33 27.68 76.46 

Phenols  8.64 3.84 10.69 9.86 22.0
0 

7.84 4.67 9.87 9.27 20.0
0 

2.68 2.74 3.67 3.64 4.56 

RNA 0.46 0.78 6.32 5.36 1.49 0.79 0.49 4.60 2.60 3.34 2.74 1.46 6.60 4.48 2.06 
DNA 2.86 3.20 14.32 11.4

6 
9.46 1.89 1.76 10.6

4 
5.48 11.7

8 
2.89 2.78 8.67 10.78 4.08 

Chl.-a+b - - 0.211 0.18
6 

0.94 - - 0.21
4 

0.186 0.94 0.13 0.14 0.924 0.846 0.746 

Caretenoid 0.34 0.48 1.116 0.56 0.34
6 

0.40 0.47 0.55
4 

0.430 0.10
1 

0.30 0.146 0.846 0.246 0.301 
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Graphical presentation of Primary metabolites in different 

plant part of C. nodosa 

 
Graphical presentation of Primary metabolites in different 

plant part of C. renigera 

 
Graphical presentation of Primary metabolites in different 

plant part of C. pumila 

CONCLUSION 

During the present research work, all the parts of respective plants 
were analyzed for their chemical composition. It was found that the 
higher level of starch, lipids, chlorophylls and nucleic acid was 
observed in Cassia nodosa leaves and phenols contents was higher in 
leaves of C. nodosa as well as in pods of C. pumila. The protein  and 
lipid were found to be higher in pods of C. renigera. The results 
revealed that the Cassia species are rich in primary metabolites and 
the quantities of these primary metabolites are differs with specific 
plant part.  
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