
R.S. Suganya et al. IRJP 2012, 3 (5) 

Page 285 

INTERNATIONAL RESEARCH JOURNAL OF PHARMACY 
www.irjponline.com  ISSN 2230 – 8407 

Research Article 
 
 

PHYTOCHEMICAL SCREENING AND ANTIBACTERIAL ACTIVITY FROM  
NERIUM OLEANDER AND EVALUVATE THEIR PLANT MEDIATED  

NANOPARTICLE SYNTHESIS 
 R.S. Suganya*, K. Priya and B. Sumi Roxy 

Department of Microbiology, Idhaya college for women, Mariyamman koil street, (kumbakonam)-612 001 Tamil nadu, India 
 

Article Received on: 18/04/12 Revised on: 02/05/12 Approved for publication: 15/05/12 
 
*Email: suganya.sarmila@yahoo.com 

  
ABSTRACT 
Phytochemical and antibacterial activity of essential oils obtained from Nerium oleander leaf with the help of three different extracts like ethanol, Methanol, 
and acetone. In this aqueous leaf extracts confirms the presence of various phytochemicals. To evaluate the antibacterial activities of these aqueous extracts 
were determined by disc diffusion method. From these three extracts methanol shows strong antibacterial effect on Klebsiella, Pseudomonas, 
Alkaligenes except Acinetobacter. None of the leaf extracts show no more activity in Acinetobacter. Biologically synthesized nanoparticles have been widely 
used in the field of medicine.  Shade dried leaves of Nerium oleander was used for the synthesis of silver nanoparticles. UV- Visible spectroscopy studies were 
carried out to assess the formation of Ag nanoparticles. Scanning electron microscope (SEM) was used to characterize the Ag nanoparticle. To compare the 
antimicrobial activity of silver nanoparticles with the different leaf extracts. 
KEY WORDS: Phytochemicals, Nerium oleander, Antibacterial activity, Silver nanoparticles, SEM. 
 
INTRODUCTION 
Nerium Oleander (Apocyanaceae family) is a beautiful free 
flowering shrub bearing different colors of flowers especially 
suited to sunny and dry localities7. The essential oil of 
Nerium oleander has been the object of several studies 
antifungal, antibacterial, antioxidant, antihyperglycemic, 
antifungal, cytotoxial and insecticidal activity. Oleander is 
one of the most poisonous plants in the world and contains 
numerous toxic compounds, many of which can be deadly to 
people, especially young children. The toxicity of Oleander 
is considered extremely high and it has been reported that in 
some cases only a small amount had lethal or near lethal 
effects. The most significant of these toxins are oleandrin 
and nerine, which are cardiac glycosides .They are present in 
all parts of the plant, but are most concentrated in the sap, 
which can block out receptors in the skin causing numbness. 
It is thought that Oleander may contain many other unknown 
compounds that may have dangerous effects. Oleander bark 
contains rosagenin which is known for its strychnine-like 
effects. The Oleander is also known to hold its toxicity even 
after drying. At the same time it is believed that a 10-20 
leaves consumed by an adult can cause an adverse reaction, 
and a single leaf could be lethal to an infant or a child. 
Phytochemistry is the subject deals with chemicals derived 
from plants. There are large numbers of secondary metabolic 
compounds found in plants. Phytochemicals may protect 
human from various diseases. Phytochemicals are non-
nutritive plant chemicals that have protective or disease 
preventive properties. Phytochemicals are basically divided 
into two groups that is primary and secondary metabolities, 
according to their functions in plant metabolism. Primary 
metabolites comprise common sugars, amino acids, protein 
and chlorophyll while secondary metabolities consist of 
alkaloids, flavonoids, tannins and so on6. 
Plant biomass could be an alternative to chemical and 
physical methods for the production of nanoparticles in an 
eco-friendly manner9.The most effectively studied 
nanoparticles today are those made from noble metals, in 
particular Ag, Pt, Au and Pd. Biosynthesis of nanoparticles 
by plant extracts is currently under exploitation10. Metal 

nanoparticles have tremendous applications in the area of 
catalysis, opto-electronics, diagnostic biological probes and 
display devices. Among the various inorganic metal 
nanoparticles, silver nanoparticles have received substainal 
attention for various reasons that is silvers is an effective 
antimicrobial agent and exhibits low toxicity. The application 
of silver nanoparticles in medical industry as topical ointment 
to prevent infection against burn and open wounds.  
Green synthesis provides advancement over chemical and 
physical method as it is cost effective, environmentally 
friendly, easily scaled up for large scale synthesis and in this 
method there is no need to use high pressure, energy, 
temperature, and toxic chemicals. 
MATERIALS AND METHODS 
Collation of Plant Materials 
The fully matured leaves of Nerium oleander were collected 
from Pateeswaram village in Thanjavur district of Tamil 
nadu, India. During the month of March, 2011. The leaves 
were thoroughly washed and shade dried for 10 days. 
Extract Preparation 
The Nerium oleander leaves after shade dried for a period of 
10days were blended and made into fine coarse powder. 
10gm of powdered leaf material was taken and 100ml of 
Ethanol, 100ml of Methanol, and 100ml of Acetone was used 
as solvent.The initial weight of the beaker is noted and the 
extraction was run in soxhlet apparatus continuously the 
2hours and extracts were collected in a beaker. The solvent is 
allowed to evaporate in hot air oven at 121◦C till complete 
evaporation was achieved. The final weight – Initial weight 
gives the weight of the leave extract. 
Stock Preparation 
2mg of the extract was taken and diluted to 20ml with 
appropriate solvent and used as standard. It was stored at 4◦C 
until further use. 
Preliminary Phytochemical Screening 
The stock solutions were used for preliminary screening of 
phytochemicals such as carbohydrates (Molisch’s test) 
Protein (Biuret test) alkaloid (Wagner and Dragendroff’s test) 
flavonoids, tannins, saponins, cardiac glycosides (Keller 
Killani test) terpenoids (Salkowsi test). 
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Screening Procedure 
Ethanol, Methanol, and Acetone leaf extracts of Nerium 
oleander were screened for the presence of phytochemical 
compounds by the following methods. 
Test for carbohydrates 
2drops of Molisch’s reagent was added to 2ml of each extract 
and shaken well then 2ml of con.H2SO4 was added on the 
sides of the test tube.  A reddish violet ring appeared at the 
junction of two layers immediately indicated the presence of 
carbohydrates. 
Test for Protein 
1ml of 40% NaOH solution and 1 to 2 drops of 1% CuSO4 
solution was added to 2ml each plant extract. A violet color 
indicated the presence of peptide linkage of the molecule. 
Test for Alkaloids 
From 2ml of each extract 1% HCL and 6 drops of Mayer’s 
reagent and Dragendroff’s reagent was added. An organic 
precipitate indicated the presence of alkaloids in the sample6. 
Test for Flavonoids 
5ml of dilute ammonia solution were added to a portion of 
aqueous filtrate of each plant extract followed by addition of 
con.H2SO4. A yellow coloration was observed which 
confirms the presence of flavonoids and it disappears on 
standing1.  
Test for Terpenoids 
5ml of each extract was added to 2ml of chloroform and 3ml 
of con.H2SO4 to form a monolayer of reddish brown 
coloration of the interface was showed to form positive result 
for the terpenoids  
Test for Cardiac Glycosidase 
5ml of each extract was treated with 2ml of glacial acetic acid 
containing one drop of ferric chloride solution. This was 
underplayed with 1ml of con .H2SO4.  A brown ring of the 
interface indicated a deoxysugar characteristic of 
cardenolides. A violet ring might appear below the brown 
ring whereas the acetic acid layer, a greenish ring might form 
just gradually throughout thin layer1. 
Test for Tannins 
5ml of extract was added to few drops of 1% lead acetate. A 
yellow precipitate indicated the presence of tannins3. 
Test for saponins 
The extract with 20ml of distilled water was agitated in a 
graduated cylinder for 15 minutes. The formation of 1cm 
layer of foam indicated the presence of saponins6. 
Antibacterial Effect of Plant Extracts 
The antibacterial activity of Nerium oleander plant extract 
was evaluated by disc diffusion method2. Muller Hinton agar 
medium was prepared and poured into the petriplates and 
allowed to solidify.  Then it was inoculated with a swab of 
culture and spread through out the medium uniformly with a 
sterile cotton swab. A sterile filter paper disc was prepared 
and dipped with plant leaf extracts (Ethanol, Methanol, 
Acetone) at different concentration of 0.1ml, 0.2ml, 0.3ml 
and then placed on the surface of agar plates. All the plates 
were incubated at 37◦C for 24h.  The antagonistic test was 
performed intriplicate and their efficiency was determined by 
measuring the diameter of zone of inhibition around the well. 
Synthesis of Silver Nanoparticles 
1mM AgNO3 solution was prepared and stored in amber 
colour bottle. 5ml of leaf extract was taken in conical flask 
separately and to this 50ml of 1mM AgNO3 solution was 
added drop wise with constant stirring at 50-60 oC and 
observed the colour change. The colour change of the 
solution was checked periodically then the conical flask was 
incubated at room temperature for 48 hours. The colour 

change of the leaf extract from yellow to dark brown 
indicated the silver nanoparticles synthesis from leaves of 
Nerium oleander leaves. Characteristic of the silver 
nanoparticles through UV-Vis spectrum, and SEM. 
UV-Visible spectrum analysis 
The reduction of pure silver ions was monitored by 
measuring the UV-Vis spectrum of the reaction medium at 
3hours after diluting a small aliquot of the sample into 
distilled water. UV-Vis spectral analysis was carried by using 
UV-Vis spectrophotometer. 
SEM analysis of silver nanoparticles 
Scanning Electron Microscopic (SEM) analysis was carried 
out using SEM machine. Thin films of the sample were 
prepared on a carbon coated copper grid by just dropping a 
very small amount of the sample on the grid, extra solution 
was removed using a blotting paper and then the film on the 
SEM grid was allowed to dry by putting it under a mercury 
lamp for 5 minutes. 
Antibacterial Assay of Silver Nanoparticles 
The antibacterial assays were done on four bacterial isolates 
by standard disc diffusion method.  Muller Hinton agar was 
prepared and allowed for solidification. After solidification 
fresh over night cultures of inoculum was swabbed on the 
surface of agar plates. Sterile paper discs of 5mm diameter 
containing 0.3% silver nanoparticles along with control discs 
were placed in each plate. The plates were incubated at 37 oC 
for 24 - 48hrs and measured the zone of inhibition. 
RESULTS AND DISCUSSION 
For the present study carried out on the plant samples 
revealed the presence of medically active metabolites. The 
phytochemical characteristics of the ethanol, Methanol and 
acetone extraction of Nerium oleander leaf was investigated 
for the presence of chemical constituents such as 
carbohydrates, protein, Alkaloids, Flavonoids, Saponins, 
Tannins and Cardiac glycosides by phytochemical screening 
test (Table-1). The Ethanol extract showed positive for 
Carbohydrates, protein, Alkaloids, Cardiac glycosidase, 
Tannins. The Methanol extract showed positive for 
Carbohydrates, Terpenoids, Cardiac glycosidase, Saponins. 
Similarly Acetone extract showed positive for Alkaloids, 
Cardiac glycosidase, Tannins.  Our findings are very similar 
to the findings8. Qualitatively analysed the phytochemical 
constituents of Nerium oleander and confirmed the presence 
of various phytochemicals in the aqeous extracts of ethanol. 
This result was in concordant with our laboratory findings. 
Nerium oleander leaf extracts were used to investigate 
antibacterial activity of four bacterial isolates namely 
Klebsiella, Pseudomonas, Alkaligenes and Acinetobacter. 
Among the three extracts methanol leaf extract of Nerium 
oleander showed high antibacterial activity against all the 
tested micro organisms except Acinetobacter sp. The result 
showed Nerium oleander exhibited high activity against 
Klebsiella sp, Moderate activity against Pseudomonas sp, and 
low activity in Alkaligenes sp, but no more activity in 
Acinetobacter sp . (Table 2-4 & Plate –I). Our results are in 
concordance with the results5. Where extracts showed potent 
antimicrobial activity against Staphylococcus aureus, E.coli 
and Bacillus subtilis. The inhibitory effects of extracts are 
very close and identical in magnitude and are comparable 
with the standard antibiotics. 
Reduction of silver ion into Ag particles during exposure to 
the plant extracts could be followed by color change. Ag 
nanoparticle exhibit dark yellowish-brown color in aqueous 
solution due to the surface Plasmon resonance phenomenon 
(Plate- II ).  Silver nanoparticles synthesized with Nerium 
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oleander leaf extract subjected to SEM. The SEM image 
showed cubical and relatively uniform shape of nanoparticle 
formation with diameter range of 48-67nm (Fig – I). 
The above Ag nanoparticles revealed to possess an effective 
antibacterial property against the clinical isolates (Table-5 & 
chart 1). Similarly the Acinetobacter was inhibited only by 
the silver nanoparticles synthesized extract at the 
concentration of 0.3ml. Where all the other three extracts 
found to have no activity against Acinetobacter. Our results 
showed that it was concordance with Previous findings4. That 
silver nanoparticles were effective against Bacillus cereus 
and Staphylococcus aureus. The present study emphasizes 
the use of plants synthesis of silver nanoparticles with potent 
antibacterial effect . 
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Table – I Phytochemical Screening of Nerium Oleander 

 
S.No 

 
Name of the test 

 
Ethanol 

 
Extracts 

Methanol 

 
Acetone 

1 Carbohydrates + + - 
2 Proteins + - - 
3 Alkaloids + - + 
4 Flavonoids - - - 
5 Terpenoids - + - 
6 Cardiac Glycosides + + + 
7 Tannins + - + 
8 Saponins - + - 

 
Table -II Zone of Inhibition on Ethanol Extracts of Leave 

 
S.No 

 
Micro organisms 

 
 
 

0.1ml 

Zone of inhibition 
(mm) 

 
0.2ml 

 
 
 

0.3ml 
1 Klebsiella 15 18 21 
2 Pseudomonas 11 12 14 
3 Alkaligenes 11 12 14 
4 Acinetobacter -- -- -- 

 
 
 
 
 

Table -III Zone of Inhibition on Methanol Extracts of Leaves 
 

S.No 
 

Micro organisms 
 
 
 

0.1ml 

Zone of inhibition 
(mm) 

 
0.2ml 

 
 
 

0.3ml 
1 Klebsiella 18 20 22 
2 Pseudomonas 12 13 16 
3 Alkaligenes 11 13 15 
4 Acinetobacter -- -- -- 

 
Table –IV Zone of Inhibition on Acetone Extracts of Leaves 
 

S.No 
 

Micro 
organisms 

 
 
 

0.1ml 

Zone of inhibition 
(mm) 

 
0.2ml 

 
 
 

0.3ml 
1 Klebsiella 14 17 20 
2 Pseudomonas 10 13 14 
3 Alkaligenes 10 11 13 
4 Acinetobacter -- -- -- 

 
Table –V Comparative Study of Antibacterial Activity by Silver 

Nanoparticle Synthesis and Nerium Oleander Extracts 
 

S.No 
 

Micro 
organisms 

 
Silver Nano 

Particles(mm) 

 
Methanol 

(mm) 

 
Ethanol 
(mm) 

 
Acetone 

(mm) 
1 Klebsiella 24 22 21 20 
2 Pseudomonas 18 16 14 14 
3 Alkaligenes 17 15 14 13 
4 Acinetobacter 8 -- -- -- 

mm denotes - Zone of inhibition 
 

Chart -I 

C OMPAR ATIVE STU D Y OF 
AN TIB AC TER IAL AC TIVITY
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Fig –I  SEM Analysis of Silver Nanoparticles 
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A - D - Antibacterial activity of Nerium oleander in Ethanol extract 

E - H - Antibacterial activity of Nerium oleander in Methanol extract 
A- 0.1 ml concentration, B- 0.2ml concentration, C- 0.3ml concentration 

 
A - D - Antibacterial activity of Nerium oleander in Acetone extract 

E-  Silver nanoparticle synthesis from Nerium oleander leaf 
Before synthesis- Yellow color, 

After synthesis- Dark brown color 
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