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ABSTRACT 
The petroleum ether, benzene, chloroform and acetone extracts of Elaeocarpus serratus were prepared by following Soxhlet method of extraction. Subsequently, phytochemical 
screening of the extracts was performed by following standard methods. While from the chloroform extract, alkaloids and anthraquinone glycosides were found, flavonoids and 
anthraquinone glycosides were present in the acetone extract. In addition, from petroleum ether extract, flavonoids were detected. On the other hand, anthraquinone glycosides 
were found in the benzene extract. None of the extracts showed any antibacterial and anthelmintic activities. 
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INTRODUCTION 
The use of medicinal plants as a source for relief from illness can be 
traced back over five millennia to written documents of the early 
civilization in China, India and the Near east, but it is doubtless an 
art as old as mankind1. With estimated 2,50,000 - 5,00,000 plant 
species only a small percentage has been investigated 
phytochemically which indicates the vast potential of higher plants 
as a source for new drugs2 . Medicinal plants are of great value to 
mankind and society in general3. A wide range of medicinal plant 
parts  like root, stem, flower, fruit, twigs exudates and modified 
plant organs is used for extract as raw drugs. While some of these 
raw drugs are collected in smaller quantities by the local 
communities and folk healers for local use, many other raw drugs 
are collected in larger quantities and traded in the market as the raw 
material for many herbal industries4. Plants synthesize many 
compounds with complex molecular structures by a secondary 
metabolism. Some of these compounds and their derivatives are 
found to provide a rich source of botanicals, anthelmintics, 
antibacterials and insecticides5, 6. Knowledge of the chemical 
constituents of plants is very important, not only for the discovery of 
drugs and other therapeutic agents, but also in disclosing new 
sources of such economic materials as tannins, oils, gums, 
precursors for the synthesis of complex chemical substances7. Since 
many infectious microorganisms are resistant to synthetic drug, an 
alternative therapy is very much needed to attract the attention of 
many researchers all over the world8. Random screening as tool in 
discovering new biologically active molecules from medicinal plants 
has been most productive in the area of antibiotics and may give a 
new source of antimicrobial agents with possibly novel mechanisms 
of action2, 9 -12. Moreover, antimicrobials of plant origin are not 
associated with many side effects13. Similarly, the importance of 
some plant extracts having anthelmintic activity cannot be ignored. 
The active components of herbal remedies can be combined with 
many inactive substances, increasing the safety and efficiency of the 
plant than that of its isolated and pure active components14. The 
phytoconstituents such as alkaloids, flavonoids, isoflavonoids, 
tannins, cumarins, glycosides, terpenes and phenolic compounds are 
responsible for antibacterial activity5. Similarly some investigators 
have mentioned the importance of some phytochemicals like 
alkaloids, flavonoids, tannins, terpenoids and glycosides in 
imparting anthelmintic activity6, 15-16. 
Although hundreds of plant species have been tested for 
antimicrobial and anthelmintic properties, the vast majority of them 
have not been adequately explored17. Considering the vast 
potentiality of plants as sources for antimicrobial and anthelmintic 

agents, a systematic investigation was undertaken to screen the plant 
Elaeocarpus serratus (E. serratus). E. serratus Linn. 
(Elaeocarpaceae) is locally known as Singhali Jolpai. It is a medium 
to big sized tree with simple leaves, small flowers in axillaries and 
one seeded drupes. It is used for its edible fruits and timber. 
Commonly called Ceylon-olive E. serratus is widely distributed in 
the Chittagong region and many other areas of Bangladesh, India, 
Srilanka, Pakistan, Thailand, and Madagascar. The plant is also 
found in East Africa as well as the subtropical and tropical Asia and 
tropical Australia. It is used as diuretic and as a cardiovascular 
stimulant. The leaves are used in the treatment of rheumatism and as 
antidote to poison, while the fruits are locally prescribed for the 
treatment of diarrhea and dysentery. The fruit juice of E. serratus is 
given for stimulating secretions from taste buds thus increasing 
appetite in patients. Leaves contain myrceicitrin, myrecetin, 
mearnsetin and ellagic acid. Fruits contain tannin and large amount 
of plant acids18-20. Although an extensive literature survey does not 
reveal the phytochemical studies or antimicrobial or antihelmintic 
activities of E. serratus, the present study was undertaken to 
investigate the preliminary phytochemical studies, antimicrobial and 
subsequently the anthelmintic activities. This was done because 
some of the phytoconstituents are found to contain antibacterial and 
anthelmintic activities. 
MATERIALS AND METHODS 
Plant Material 
The leaves of the plant E. serratus were collected from Chhend, 
Rourkela during Nov-Dec 2010. The plant was identified properly 
by consulting Dr. Prativa Sahoo, Head of the department (Botany), 
Government Autonomous College, Rourkela, affiliated to 
Sambalpur University. Leaves were shed dried and powdered to 40-
mesh size. Powdered leaf material was successively extracted by 
taking non polar to polar solvents like Petroleum ether, Benzene, 
Chloroform, Acetone in Soxhlet apparatus and was subjected for 
identification of various plant constituents. 
Extraction of Plant Leaf material 
Coarsely powdered dried leaves were successively extracted with 
the above mentioned solvents for 48 h each using Soxhlet apparatus. 
The extracts obtained were later kept for evaporation to remove the 
excessive solvents. Those extracts were filtered and dried in an oven 
at 40-50°C and were stored in a cool dry place for the analysis of 
preliminary phytochemicals. The extracts were then dissolved in 
their respective solvents for the phytochemical studies. For the 
determination of antibacterial and anthelmintic activities, the 
extracts were dissolved in Dimethyl Sulphoxide (DMSO)21-22. 
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Phytochemical Screening 
Following tests were performed to detect the presence of different 
chemical groups in the extracts. 
Test for alkaloids 
Mayer’s test: Two ml solution of the extract and 0.2ml of dilute 
hydrochloric acid were taken in a test tube. Then 1 ml of Mayer’s 
reagent was added. Yellow color precipitate indicated the presence 
of alkaloids. 
Test for flavonoids 
To 2ml of the test plant extract 2 drops of sodium hydroxide solution 
was added. A Golden reddish color indicated the presence of 
flavonoids. 
Test for tannins 
To 2ml of the test plant extract 2 drops of ferric chloride solution 
was added. A wooly brownish precipitate confirmed the presence of 
tannins. 
Test for terpenoids 
Five ml of each extract was mixed in 2ml of chloroform, and 
concentrated sulphuric acid (3ml) was carefully added to form a 
layer. A reddish brown coloration of the interface was formed to 
show positive results for the presence of terpenoids. 
Test for Saponins 
Frothing Test: Two ml of extract was shaken vigorously to observe 
the reaction if the frothing persist the presence of saponins was 
confirmed. 
Test for Cardiac Glycosides 
Keller-Kiliani test: Five ml of each extracts was treated with 2ml of 
glacial acetic acid containing one drop of ferric chloride solution. 
This was underlayed with 1ml of concentrated sulphuric acid. A 
brown ring of the interface indicated a deoxysugar characteristic of 
cardenolides.  
Test for Anthraquinone Glycosides 
Borntragers test: To 2ml of extract, 10ml of Benzene and 5ml of 
10% ammonia solution were added. A reddish color confirmed the 
presence of the anthraquinone glycosides. 
Test for Fixed oils and Fats 
Spot test: Extract was pressed between two filter papers; the 
appearance of stains after drying indicated the presence of fixed oils 
and fats. 
Test for Carbohydrates 
Molisch’s test: Two ml of the extract was treated with Molisch’s 
reagent and concentrated sulphuric acid, the appearance of violet 
ring indicated the presence of carbohydrates. 
Test for Proteins 
Two ml of extract was first treated with concentrated nitric acid 
which resulted in white precipitate. The solution was then cooled 
and treated with 40% sodium hydroxide; appearance of orange 
precipitate confirmed the presence of proteins 23-24. 
Antibacterial Activity 
The screening of the petroleum ether, benzene, chloroform, acetone 
extracts of the plant for in vitro antibacterial activity was performed 
using agar- well diffusion method as described by Schillinger et 
al25.Three different concentrations (50, 100 and 200µg/ml) of each 
plant extract were prepared by dissolving the dried plant extracts in 
1% DMSO. A volume of 10ml of sterile nutrient agar medium was 
inoculated with 0.1ml of fresh overnight culture of the indicator 
strains such as Staphylococcus aureus, Bacillus subtilis and 
Escherichia coli (approximately 107CFU/ml) and poured into Petri 
dishes. Wells of 6mm in diameter were punched in the agar medium 
of a Petri dish. Three wells were filled with 50μl of each of the three 
different concentrations of Petroleum ether extract. In other wells of 
the same plate, 50μl of tetracycline (30μg) as experimental positive 
control and DMSO (negative control) were delivered. The same 
process was repeated for benzene, chloroform and acetone extracts 

respectively. In those plates both positive and negative controls were 
also used in addition to the extracts. After holding all the plates at 
room temperature for 2 h to allow diffusion of the extract into the 
agar, the plates were incubated at 37°C for 24 h. Then they were 
examined for inhibition of the bacterial lawn and the diameters of 
the inhibition zones were measured.  
Anthelmintic Activity 
The anthelmintic activity was evaluated on adult Indian earthworm, 
Phaeritima posthuma due to its anatomical and physiological 
resemblance with the intestinal roundworm parasites of human 
beings26. The extracts were first dissolved in 1ml of DMSO. 
Subsequently using the normal saline containing 1% acacia, three 
different concentrations (50mg/ml, 25mg/ml and 12.5mg/ml) of each 
extract were prepared. Solution of 15mg/ml concentration of the 
standard anthelmintic drug like Piperazine citrate as positive control 
was also prepared in normal saline containing 1% acacia. In our 
study DMSO and normal saline containing 1% acacia were used as 
negative controls. One milliliter of each concentration of all the 
extracts and Piperazine citrate was diluted to 10ml separately with 
normal saline containing 1% acacia and poured into Petri dishes. 
Moreover, 10ml each of DMSO and normal saline containing 1% 
acacia were taken in two different petridishes. Five groups of 
approximately equal size of earthworms, consisting of six in number 
in each group, were released into each petridish. The anthelmintic 
activity was evaluated by adopting the standard method of 
Manjunath et al (2006)27. Observations were made for the paralysis 
time (PT) and subsequently for death time (DT). Paralysis was said 
to occur when the worms did not revive even after the application of 
normal saline. Death was concluded when the worms lost their 
motility followed with fading away of their body colors. 
RESULTS 
While from the chloroform extract, alkaloids and anthraquinone 
glycosides were found, flavonoids and anthraquinone glycosides 
were present in the acetone extract. In addition, from petroleum 
ether extract flavonoids were detected. On the other hand, 
anthraquinone glycosides were found in the benzene extract 
(Table1).                           
All the extracts were devoid of any antibacterial activity. But in case 
of positive control antibacterial activity was found (Table 2). 
Similarly, the extracts did not possess any anthelmintic activity. 
However, the positive control showed anthelmintic activity (Table3). 
Although several phytochemicals were present in some of the 
extracts, all the extracts did not show any antibacterial and 
anthelmintic activities. 
DISCUSSION  
From our study, it may be concluded that the extracts do not have 
any antibacterial and anthelminthic activities. However, different 
parts of the plant can be taken as another alternative for the study of 
antibacterial and anthelmintic activities. Studies of different extracts 
and some more tests can also be performed to evaluate their exact 
role as antibacterial or anthelmintic agents. 
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Table 1:  Phytochemical screening of the extracts of E. serratus leaves. 
 

Name of the test Procedure Observation PE B C A 

Alkaloids Extract+Mayer’s reagent Dark yellowish ppt _ _ + _ 
Flavonoids Extract+ dil NaOH Golden reddish ppt + _ _ + 

Tannins Extract+FeCl3 Wooly brownish ppt _ _ _ _ 
Terpenoids Extract+ chloroform +conc 

H2SO4 
A reddish brown coloration 

of the interface was 
formed. 

_ _ _ _ 

Saponins Extract+water+shaking Formation of honey comb 
like froth. 

_ _ _ _ 

Cardiac 
glycosides 

Extract+Glacial acetic acid 
+FeCl3+concn H2SO4. 

A brown ring of the 
interface indicates a 

deoxysugar characteristic 
of cardenolides. 

_ _ _ _ 

Anthraquinone 
glycosides 

Extract+benzene+10%NH3. Reddish colour _ + + + 

Fixed oils and 
fats 

Extract was pressed between two 
filter papers. 

Appearence of oil stains on 
paper. 

_ _ _ _ 

Carbohydr-ate Extract+Molisch ‘s reagent+conc. 
H2SO4 

Appearence of violet ring. _ _ _ _ 

Proteins Extract+conc 
HNO3=Whiteppt+heated+cooled

+40% NaOH 

Appearence of Orange ppt. _ _  _ 

“+” = Present; “-” = absent; PE = Petroleum ether, B= Benzene, 
C= Chloroform, A= Acetone 
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Table 2:  Antibacterial activity of the extracts of E. serratus leaves. 
Test sample Concentration µg/ml Average zone of inhibition (in mm) 

Escherichia coli Bacillus subtilis Staphylococcus aureus 
Tetracycline 30 35 33 32 

DMSO - - - - 

Petroleum ether 50 - - - 
100 
200 

Benzene 50 - - - 
100 
200 

Chloroform 50 - - - 
100 
200 

Acetone 50 - - - 
100 
200 

 
“-” = No zone of inhibition 

 
Table 3: Anthelmintic activity of the extracts of E. serratus leaves. 

 
Treatment Concentration(mg/ml) Time taken for paralysis(min) Time taken for death(min) 

Vehicle - - - 
DMSO - - - 

Piperazine Citrate 15 3.24 5.36 
 

Petroleum Ether 
50  

- 
 
- 25 

12.5 
Vehicle - - - 
DMSO - - - 

Piperazine Citrate 15 3.24 5.36 
 

Benzene 
 

50  
- 

 
- 25 

12.5 
Vehicle - - - 
DMSO - - - 

Piperazine Citrate 15 3.24 5.36 
 

Chloroform 
50  

- 
 
- 25 

12.5 
Vehicle - - - 
DMSO - - - 

Piperazine Citrate 15 3.24 5.36 
 

Acetone 
50 - - 
25 

12.5 
 
 

“-” = No paralysis/No death 
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