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Abstract - The present study was carried out for the 

determination of bioactive compounds from different extracts 

of Terminalia catappa and Rumex vesicarius. The plants are 

mines of several bioactive compounds also called as 

phytochemical compounds. These bioactive compounds are 

responsible for imparting such a potential medicinal property 

in the plants. The medicinal plant contains various types of 

bioactive compounds including phenols, alkaloids, terpenoids, 

tannins, glycosides, flavonoids etc. These bioactive compounds 

take part in various metabolic pathways and impart their 

effect. Terminalia catappa and Rumex vesicarius are such 

medicinal plants which are being used for medicinal purposes 

for long time. Both of them are rich source of potential 

bioactive compounds and hence carry out several biological 

activities effective for the treatment of various diseases. Hence 

the study focuses on determining the types of bioactive 

compounds they acquire. For this the leaves of T. catappa and 

dry stems of R. vesicarius were used for the extraction using 

different solvents with soxhlet method. The extract of different 

solvents was analyzed for the phytochemical test. The results 

obtained revealed that the type of solvents is crucial in 

determining the type of bioactive compounds to be present in 

extract. The results showed that ethanol and methanol are 

good solvent choice for extraction for these two plants. The 

results concludes that the presence of such potential and 

effective bioactive compounds in their extract makes them 

important medicinal plants and are hence employed for several 

researches and also used for treatment of various kinds of 

diseases.  
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I. INTRODUCTION 

 
The nature is filled with an astonishing diversity of plants 
with the potential to be used as the medicinal plant. 
Varieties of plants are distributed throughout the world 
carrying the potent medicinal properties to treat various 
disease conditions. The potentiality of these plants to carry 
out such important and remarkable function is due the 
presence of different kinds of novel compounds, in their 
different body parts, called as the bioactive compounds or 
phytochemical compounds. These phytochemical or 
bioactive compounds are referred as the plant derived 
chemicals capable of disease prevention and hence 
important and novel for humans (Chung et al., 1999). The 
phytochemical compounds can be derived from various 
plant parts as well as different parts may different bioactive 

compound. The major plant part used for the extraction of 
bioactive compounds incudes the leaves, bark, flower, root, 
seed, fruit and stems as well, this indicates that any part of 
plant could bear these bioactive compounds (Gordon et al., 
2001).  
 
The bioactive compounds carry out their medicinal property 
through interfering with the metabolic pathway of the 
infecting microbe or on different biological machinery of 
animals and humans as well. The bioactive compounds act 
the determinants of the host-microbe relationship whether 
microbe is pathogenic or symbiotic. The remarkable 
medicinal properties of the bioactive compounds have made 
them as the centre of research, in order to explore and 
exploit them for welfare of mankind. The bioactive 
compounds carrying out its natural origin has no side effects 
on the individual being treated with them and this makes 
them more efficient to replace the chemical drugs that 
somewhat cause some side effects. The knowledge of the 
presence of bioactive compounds in different plant parts 
could help us to deduce the importance of plant in disease 
treatment. For a plant to be used for medicinal purpose the 
bioactive compounds extraction, identification and 
purification is very necessary.   
 

Terminalia catappa is a member of Combretaceae family 
that generally grows in the tropical and subtropical 
countries and has the Meridional Asian origin. The tree is a 
huge spreading tree fairly distributed throughout the coastal 
area of tropics. The tree is well known to grow in freely 
drained sandy soil with well aeration (). Various parts of the 
plant including leaf, bark and fruit are used in the traditional 
medicine treatment against diarrhea. The leaves of the plant 
have been reported to possess the antioxidant, anti-
inflammatory, anti-diabetic, hepato-protective and anti HIV 
reverse transcriptase (Tang et al., 2004). The anti-diabetic 
activity of the plant is studied in various animal model and 
the result obtained categories the plant as an effective 
measure for diabetes treatment.  
 
The studies carried out also concluded that the extract 
effectively leads the reduction of fasting glucose level in 
blood, serum triglycerides, serum urea, low density 
lipoprotein and serum cholesterol (Ahmmed, 2005). The 
presence of wide range of bioactive compounds with 
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potential activity as well has attracted to carry out the study 
on its phytochemical constituents. The concentration of 
bioactive compounds present in the extract depends upon 
the method employed for extraction and the choice of 
solvent is also considered (Hayouni et al., 2007). 
 
Rumex vesicarius is a branched herb of the family 
Polygonaceae. It is widely distributed in India and is used as 
green vegetable, also termed Bladder dock. The whole plant 
body is found to be rich in bioactive compounds. The juice 
of this plant is commonly used for the treatment of stomach 
heat, toothache and it improves the appetite as well. The 
fruits of the plant are eaten against Jaundice, constipation 
and indigestion. Seeds are helpful in treatment of dysentery 
(Yusuf et al., 2009). The chemical analysis of this pant 
extract has revealed the presence of several bioactive 
compounds like polyphenols, flavonoids, carotenoids, 
tocopherols and ascorbic acid in different extracts (El-
Hawary et al., 2011). Like other, Rumex vesicarius carry 
out the medicinal important tag due to its bioactive 
compounds. The plant contains flavonoids like vitexin, 
orietin and isoorietin, anthraquinones like emodin and 
chrysophanol present in the roots. Along with them plant is 
also rich in quinones, carotenoids, vitamins, phenols, 
tannins, saponins, proteins, and organic acids. The plant is 
full of several important minerals like K, Na, Ca, Mg, Fe, 
Mn and Cu (Mostafa et al., 2011; Prasad and 
Ramakrishnan, 2012). 
 

II. MATERIAL AND METHODOLOGY 

 

A. Collection of Sample: The leaf sample of Terminalia 

catappa and stem samples of Rumex vesicarius was 
collected from Wazirabad garden of New-Delhi .The 
sample was stored in a clean and dry vessel in the research 
laboratory. 
 

B. Extract Preparation: For the extract preparation 100 gm 
of ground sample of bark was refluxed with 1litre of the 
solvent (ethanol, acetone, methanol, n-hexane and water) at 
70ºC temperature. This was carried out for 48 hour in the 
soxhlet apparatus. Then the liquid extract was obtained by 
vacuum filtration method using the Whatman filter paper 
No. 1. Then the filtrate extract was concentrated using the 
rotatory evaporator and this was followed by freeze drying. 
The extract was then stored at 4ºC till any further analysis 
was carried out.  
 

C. Phytochemical Analysis of the Extract: The extracts 
obtained from the above process were then carried out for 
the phytochemical analysis. The phytochemical analysis 
was carried out for different bioactive compound 
determination using different standard procedure. This 
analysis was carried out in the similar way for all the 
extracts. 
 

1. Test for Alkaloids: This was done by Mayer’s test. For 
the test 1 ml of plant extract was mixed with 3ml of 
ammonia solution and the mixture was allowed to stand for 

few minutes. Then 10 ml of chloroform was added to the 
same tube. The tube was shaken and the content was 
filtered. The chloroform was evaporated by keeping the 
tubes in water bath. Then 3ml of Mayer’s reagent was added 
to the tube. The result interpretation is by the formation of 
cream colour precipitate indicating presence of alkaloids. 
 

2. Test for Amino acids: For this 1ml of plant extract was 
treated with 0.5ml of the Ninhydrin reagent (0.25%). The 
content was boiled for few minutes. The result interpretation 
is by the formation of blue colour indication presence of 
Amino acid in the extracts.  
 

3. Test for Flavonoids: The test was performed by Alkaline 
Reagent test. For this 1 ml of plant extract was treated with 
dilute sodium hydroxide solution that leads to appearance of 
intense yellow colour which fades away after addition of 
few drops of dilute acid. The result is interpreted as positive 
when the colour disappears indication presence of 
flavonoids.  
 

4. Test for Glycosides: Keller-Killiani method was used for 
determining the test result. In the test 1 ml of plant extract 
was treated with few drops of glacial acetic acid and ferric 
chloride solution and this was content was mixed 
thoroughly. Next concentrated sulphuric acid was added to 
the tube and the tube was observed for the formation of two 
layers that is lower reddish brown layer and upper acetic 
acid layer. The result interpretation is done after the upper 
layer turns bluish green indicating the presence of 
glycosides in the sample. 
 

5. Test for Phenols: The presence of phenols in the extract 
was assessed through Ferric chloride test. 1ml of plant 
extract was treated with 3-4 drops of ferric chloride 
solution. The positive result is indicated by the formation of 
a bluish black colour indicating the presence of phenols. 
 

6. Test for Proteins: Test for the presence of protein was 
carried out by Xanthoprotic test. In this test 1 ml plant 
extract was treated with few drops of concentrated nitric 
acid. Formation of yellow colour is interpreted as the 
positive result for the test.  
 

7. Test for Saponins: Froth test was applied to determine the 
presence of Saponins in the plant extract sample. 1 ml of 
plant extract was diluted with 20 ml of distilled water. The 
content was shaken vigorously for 15 minutes. The 
formation of a 1 cm thick stable froth layer is taken as the 
positive result for the test and indicates the presence of 
saponins. 
 

8. Test for Steroids: Steroid test was carried out Liebermann 
Burchard test. For this 1 ml of plant extract was mixed with 
10ml of chloroform. Then equal volume of concentrated 
sulphuric acid was added to the tubes. This leads to 
formation of two layers, the upper layer turns red and the 
sulphuric acid layer shows yellow with green fluorescence 
and this indicates the presence of steroids.  
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III. RESULTS AND DISCUSSION 

 
Extracts from both the samples were obtained with all the 
solvents by soxhlet extraction method. All the extracts were 
carried out for the phytochemical analysis using above 
mentioned procedures. The analysis result showed the 
presence of some bioactive agents in all the extracts. The 
type of bioactive agent present in the extracts varied with 

the type of solvents like Flavonoids were present in the 
methanolic, acetone, aqueous and n-hexane extract of 
Terminalia catappa while it was absent in the methanolic 
extract. Same variation was observed in the case of Rumex 

vesicarius as glycosides were present in ethanolic and 
methanolic extract while it was in acetone, n-hexane and 
aqueous extract. This kind of variation was also observed 
with other bioactive compounds from both the samples.  

 
TABLE I SHOWING THE PHYTOCHEMICAL ANALYSIS RESULTS FOR DIFFERENT EXTRACTS OF TERMINALIA CATAPPA 

 

Name of the phytochemical 

Results (+) Present ; (-) Absent 

Ethanolic 

Extract 
Methanolic Extract 

Acetone 

Extract 

Aqueous 

Extract 

n-Hexane 

Extract 

Alkaloids - - - - - 

Amino Acids - - - - - 

Flavonoids - + + + + 

Glycosides + + - - - 

Phenols + + - + - 

Proteins - - + + + 

Saponins - - - - - 

Steroids + + - - - 
 

TABLE II SHOWING THE PHYTOCHEMICAL ANALYSIS RESULTS FOR DIFFERENT EXTRACTS OF RUMEX VESICARIUS 
 

Name of the phytochemical 

Results (+) Present ; (-) Absent 

Ethanolic 

Extract 
Methanolic Extract 

Acetone 

Extract 

Aqueous 

Extract 

n-Hexane 

Extract 

Alkaloids - - - - - 

Amino Acids - + - + - 

Flavonoids + + - + - 

Glycosides + + - - - 

Phenols - + - - - 

Proteins - + - + - 

Saponins - - - - - 

Steroids + - - + - 

 

The presence of these bioactive compounds in the extract of 
both the study plant makes them as the potential source for 
the development of herbal medicine by employing the 
effective activity of these bioactive compounds. The 
bioactive compounds are known for a long time for their 
potential biological activities. They have been exploited for 
long time for treatment of several diseases. Terminalia 
catappa is found to provide the shielding effects, against the 
oxidative stress, due to the anti-oxidant properties of its 
constituents. This action shows its immune modulatory 
properties and due to this property it is capable to enhance 
the function of cells of immune system as well as helps in 
down regulating the level of TNF-α (Navarro and Mora, 
2008). The phenolic compounds present in T. catappa also 
shows the anti-inflammatory and antiangiogenic properties. 
Punicalagin, a phenolic compound present in them are 
found to suppress the TNF-α induced COX-2 (Neyrinck et 

al., 2013) and hence help in reducing the inflammatory 
responses.  

Apart from this T. catappa can also regulate the cholesterol 
level in blood. It contains flavonoids like quercetin which 
are hypocholesterolaemic in nature. It regulates the 
cholesterol level by inhibiting the activity of HMG CoA 
reductase (Naitik P, 2012). Several studies has been carried 
out to determine the hyperglycemic activity of T. catappa 
and it shows that the plant can be employed as an effective 
natural product for treatment of hyperglycemia as well as is 
able to reduce the complications of diabetes (Behl and 
Kotwani, 2017). On the other hand Rumex vesicarius is also 
a medicinally important plant due to its effective bioactive 
compounds. The whole plant carries out the medicinal 
activity and is been widely used for long time in treatment 
of several diseases especially the digestive tract problems. 
The ethanolic extract of R. vesicarius is found to show an 
effective anti-hyperglycemic activity due to its systemic 
effects on pancreatic mechanism (Reddy et al., 2017). The 
presence of the phenols and the flavonoids in the extract of 
R. vesicarius makes it a potential antioxidant agent. The 
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intake of these bioactive compounds provides protection 
against several non-communicable diseases like cancer, 
cataract and cardiovascular diseases (Imran et al., 2011). 
The extracts of R. vesicarius are widely employed for the 
antioxidant and antibacterial assay and the results reveal 
their potentiality in these two aspects hence the extracts can 
be used as therapeutic antibacterial agent as well (Laouini 
and Ouahrani et al., 2017). 
 

IV. CONCLUSION 

 
The result obtained from the study indicates the solvent 
dependency of the phytochemical compounds as the kinds 
of bioactive compounds varied in different solvent for the 
same extract. The study shows that methanol and ethanol 
are better solvents for the extraction of the bioactive 
compound from Terminalia catappa and Rumex vesicarius 
as maximum numbers of bioactive compounds were present 
in these extracts for both the sample. The presence of these 
bioactive compounds in the extract implies the medicinal 
properties of the extracts. The bioactive compounds impart 
some unique and effective biological activity to the extract 
and hence make them potent medicinal agents. The presence 
of essential bioactive compounds in these extracts makes 
them the centre of research for their medicinal behaviour. 
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