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Abstract 
Olea dioica Roxb.(F.: Oleaceae), an important ethno-medicinal tree, grows in open, evergreen to semi-
evergreen and moist deciduous forests up to 1200 m and is distributed throughout the Western Ghats, 
India. The plant parts such as roots and leaves are used in siddha medicine to cure cancer and for 
treatment of snake bite. For preliminary phytochemical analysis and antimicrobial assay, bark samples 
were collected, shade-dried for 21 days and subjected for soxhlet extraction. Polarity wise the solvents 
used to extract the crude compound are, petroleum ether, chloroform and methanol. In the preliminary 
phytochemical analysis, petroleum ether showed negative results and chloroform crude extract shows 
positive result for Tannins and flavonoids. The methanolic crude extract showed positive reaction for 
Saponins, Flavonoids, Steroids, Glycosides, Phenols and Sterols. The bark crude extract of Olea dioica,. 
was screened against four pathogenic fungal strains and nine pathogenic bacterial strains by zone 
inhibition test. For fungal pathogens all extract shows nil effect so that the bark crude extract was no 
effect on tested fungal pathogens. For bacterial strains the crude extract shows dose dependent inhibition. 
The maximum inhibition zone observed in methanolic crude extract for Escherichia coli, Staphylococcus 
aureus, Salmonella typhi, Klebsiella pneumonia, but for pathogenic fungal strains it showed nil effect. 
The petroleum ether and chloroform shows negligible antimicrobial activity against almost all tested 
microbial strains and it also showed that the methanolic crude extract effective against test bacterial 
strains but not effective against pathogenic fungal strains. 
 
Keywords: Olea dioica Roxb, Western Ghats, Karnataka, Preliminary Phytochemical analysis, 
antimicrobial activity. 
 
1. Introduction 
Medicinal plants have been used for centuries as remedy for human diseases. These plants are 
sources of biologically active chemical compounds and some of them are anti-microbial agents 
[1]. Several medicinal plants have been evaluated for possible antimicrobial activity and to get 
remedy for a variety of ailments of microbial origin [2-5]. Secondary metabolites such as 
flavonoids [6], terpenoids [8], steroids [9], saponins [9], glycosides [10] extracted from higher 
plants have antimicrobial properties.  
Olea dioica Roxb. Is an important ethno-medicinal tree belonging to the family Oleaceae. The 
tree grows up to 15 m tall. Bark of the tree is brownish, rough; blaze pale brown. Young 
branchlets are subquadrangular, lenticellate, glabrous. Leaves are simple, opposite, decussate; 
petiole 0.6-1.3 cm long, canaliculate; lamina 7.5-17.5 x 2.3-7.5 cm, elliptic to elliptic-oblong, 
apex gradually acuminate to subacute, base acute or attenuate, margin distantly serrate (with 
strong teeth) or entire, coriaceous to subcoriaceous, glabrous; midrib flat above, usually 
reddish when dry; secondary nerves 8-12 pairs; tertiary and higher order nerves obscure or 
slightly impressed. Inflorescence axillary divaricate panicles; flowers polygamodioecious, 
cream-white; pedicel 0.4 cm long. Fruit is drupe, ellipsoid, blue when ripe; one-seeded. Roots 
of the plant have medicinal properties and are used for treatment of cancer and snake bite in 
siddha medicine. In Maharashtra, the tribes use Olea dioica Roxb. Fruits for treatment of skin 
disease. Bark and fruit paste are used in rheumatism; decoction of the bark is used to wash old 
wounds and given to counter fever [11]. Ripe fruits are traditionally used by the tribes in Kerala 
forest [12]. Olea dioica leaf methanolic extract showed appreciable antibacterial and antifungal 
activity [13, 14]. 
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Materials and Methods 
Plant collection and authentication 
The bark material of Olea dioica Roxb. Were collected from 
Narasimha Parvata in Kigga, Shringeri taluk, Karnataka in 
April 2014. The plant was identified by Prof. K G Bhat, Udupi 
and a voucher specimen was conserved under the reference 
number KU/AB/RN/AS/001. 
 
Plant preparation and extraction 
The bark samples were dried in shade for 20 to 25 days, 
mechanically powdered and subjected to Soxhlet extraction 
using petroleum ether, chloroform, and methanol [15]. the crude 
extracts were collected in air-tight plastic containers and stored 
in cool condition. 
 
Preliminary phytochemical screening 
Air-dried and powdered bark materials and also all crude 
extracts were screened for the presence of tannins, alkaloids, 
saponin, glycosides, flavonoids, steroids/sterols and phenols 
using standard methods [16-18]. 
 
Microorganisms used 
Pathogenic fungal strains like Candida albicans, 
Chrysosporium merdarium, Trichophyton rubrum and 
Chrysosporium keratinophilum and pathogenic bacterial 
strains like Xanthomonas campestris (MTCC-2286), 
Pseudomonas syringae (MTCC-1604), Agrobacterium 
tumefaciens (MTCC-431), Klebsiella pneumonia (MTCC-
7028), Escherichia coli (MTCC 1559), Salmonella typhi 
(MTCC-734), Pseudomonas aeruginosa (MTCC-1934), 
Staphylococcus aureus (MTCC-902). Streptomyces 
pneumoniae (MTCC-4734) obtained from the Institution of 
Microbial Technology (IMTECH), Chandigarh, India were 
used. 
 
Medium used 
Nutrient agar (NA) media for bacterial pathogens and 
Sabouraud dextrose agar (SDA) used for the culturing of 
experimental fungal pathogens. 
  
Standard drug 
Antifungal drug Fluconazole (1mg/ml of sterile distilled water) 
and anti-bacterial drug Ciprofloxacin were (1mg/ml of sterile 
distilled water) used as standard antibiotic to compare with the 
plant crude extracts. 
 
Preparation of microbial cultures 
For fungi  
The test fungi were aseptically inoculated in sterile test tubes 
using Sabouraud dextrose broth and incubated at 28 0C for 36-
48 h. The plant crude extracts were dissolved in 10% DMSO 
to get desired concentrations of 12.5, 25, 50 and 100 mg/ml 
respectively. Sabouraud dextrose agar (SDA) plates were 
prepared and the broth cultures of fungal strains were 
uniformly swabbed with the help of tween-20. 6 mm diam 
wells were punched in the inoculated plates using a sterile cork 
borer. One hundred µl of different concentrations of extract 
and standard (Fluconazole, 1mg/ml of sterile distilled water) 
and DMSO (10%) were filled into the respectively labeled 
wells and incubated for 36-48 h at 28 oC. 

For bacteria  
The test bacteria were aseptically inoculated in sterile test 
tubes using nutrient broth and incubated at 370C for 24 hours. 
The plant crude extracts were dissolved in 10% DMSO to get 
desired concentrations of 12.5, 25, 50 and 100 mg/ml 
respectively. The drug Ciprofloxacin was used as standard 
antibiotic (1mg/ml of sterile distilled water) to compare with 
the plant crude extracts. Nutrient agar plates were prepared 
and the broth cultures of bacterial strains were uniformly 
swabbed. 0.6 cm diameter wells were punched in the 
inoculated plates using a sterile cork borer. 100 µl of different 
concentrations of crude extracts and standard (Ciprofloxacin, 
1mg/ml of sterile distilled water) and DMSO (10%) were filled 
into the respectively labeled wells and incubate for 24 hours at 
37 oC. 
 
Results  
Preliminary phytochemical screening 
The soxhlet extraction of Olea dioica bark (750 g) with 
petroleum ether gives 20.34 g, with chloroform gives 18.64 g 
and with methanol gives 35.32 g yield (Chart 1). The results of 
phytochemical screening of Olea dioica bark indicate the 
presence of Saponins, Flavanoids, Steroids/Sterols, Glycosides 
and Phenols in methanol crude extract, the chloroform crude 
extracts shows positive results for Tannins and Flavonoids but 
the petroleum ether crude extract gave negative results for all 
these compounds (Table 1). 
 
Anti-microbial activity of different extract  
Petroleum ether crude extract against test pathogens 
Petroleum ether crude extract show nil effect on all tested 
microorganisms (Table 2) which indicates that petroleum ether 
crude extract is not effective against tested pathogens. 
 
Chloroform crude extract against test pathogens 
Chloroform crude extract show negligible effect on all tested 
microorganisms (Table 3). In 100% concentration it shows 
negligible effect on the bacterial strains except Agrobacterium 
tumefaciens. Chloroform crude extract shows nil effect on the 
all the tested fungal strains in all concentrations. 
 
Methanolic crude extract against test pathogens 
The methanolic crude extract shows appreciable antibacterial 
activity against all tested pathogens in 25, 50 and 100% 
concentrations but it doesn’t shows antifungal activity in all 
concentrations (Table 4). The methanolic extract shows 
highest zone of inhibition against Escherichia coli, 
Staphylococcus aureus, Salmonella typhi and Klebsiella 
pneumonia. (Table 4).  
In 12.5 % only two bacterial strains viz., Klebsiella pneumonia 
and Streptomyces pneumonia were susceptible for crude 
methanolic extract and successively in 25, 50 and 100% 
concentrations all the bacterial organisms are susceptible to the 
methanolic crude extract. (Chart 2) 
From the study, it revealed that Escherichia coli, 
Staphylococcus aureus, Salmonella typhi and Klebsiella 
pneumonia were more susceptible to the methanolic crude 
extract and Xanthomonas campestris, Pseudomonas 
aeruginosa, Streptomyces pneumonia, Pseudomonas syringae 
and Agrobacterium tumefaciens, were moderately susceptible 
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to methanolic extract. In the 100% concentration the 
methanolic crude extract shows appreciable antibacterial 
activity. 
This also reconfirms the positive activity of methanolic crude 
extract of Olea dioica against Xanthomonas campestris, 
Escherichia coli, Staphylococcus aureus which Prashith [17] 
previously worked out for leaf extract but, during our study we 
examined more pathogens with different parts (bark, root) of 
the plant. 
Standard drugs fluconazole and Ciprofloxacin were showed 
zone for all tested pathogens. Control DMSO did not show any 

zone of inhibition and it in turn confirms the positive activity 
of methanolic crude extract. In present days pathogens were 
getting resistance against the frequently used drugs due to this 
invention of new moderated drugs were necessary. From our 
results it is concluded that the methanolic bark crude extract 
shows appreciable antibacterial activity against tested 
pathogens it might be useful in the treatment of those 
infections. These antibacterial properties may due the presence 
of flavonoids, glycosides, phenols, alkaloids, saponins and 
sterols (Table 1). 

 
Table 1: Preliminary phytochemical Analysis 

 

Secondary Metabolites Type of tests Petroleum ether crude extract Chloroform crude extract Methanol crude extract 

Alkaloids 
Mayer's test - - - 

Wagner's test - - - 

Saponins Foam test - - + 

Tannins Ferric chloride test - + + 

Flavonoids 

Shinda test - - + 

Zinc -HCl reduction test - - + 

Alkaline reagent test - - + 

Lead acetate test - + + 

Steroids Salkowaski test - - + 

Glycosides 

Keller-Killianis test - - + 

Brown water test - - + 

Legal test - - + 

Phenols 
Ferric chloride test - - + 

Acetic acid test - - + 

Sterols Liebermann burchad test - - + 

Negative result, +: positive result. 
 

Table 2: Petroleum ether crude extract of Olea dioica against test microbial strains 
 

Test organisms 
Zone of inhibition in mm (Mean±SD)  

 12.5 mg/ml 25 mg/ml 50 mg/ml 100 mg/ml 

Fungalstrains  Standard (fluconazole) 

Ca 0±0 0±0 0±0 0±0 30±0.05 

Cm 0±0 0±0 0±0 0±0 40±0 

Tr 0±0 0±0 0±0 0±0 43±0.05 

Ck 0±0 0±0 0±0 0±0 45±0 

Bacterial strains  Standard (Ciprofloxacin) 

Sa 0±0 0±0 0±0 0±0 34±0 

St 0±0 0±0 0±0 0±0 35±0.11 

Kp 0±0 0±0 0±0 0±0 37±0.05 

At 0±0 0±0 0±0 0±0 35±0.05 

Ps 0±0 0±0 0±0 0±0 32±0.05 

Pa 0±0 0±0 0±0 0±0 34±0.05 

Xc 0±0 0±0 0±0 0±0 31±0.05 

Ec 0±0 0±0 0±0 0±0 34±0.05 

Sp 0±0 0±0 0±0 0±0 36±0.05 

Ca: Candida albicans, Cm: Chrysosporium merdarium, Tr: Trichophyton rubrum, Ck: Chrysosporium keratinophilum, Sa: Staphylococcus 
aureus, St: Salmonella typhi, Kp: Klebsiella pneumonia, At: Agrobacterium tumefaciens, Ps: Pseudomonas syringae, Pa: Pseudomonas 
aeruginosa, Xa: Xanthomonas campestris, Ec: Escherichia coli, Sp: Streptomyces pneumonia. 
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Table 3: Chloroform crude extract of Olea dioica against test microbial strains 
 

Test organisms 
Zone of inhibition in mm (Mean±SD)  

 12.5 mg/ml 25 mg/ml 50 mg/ml 100 mg/ml 
Fungal strains  Standard (fluconazole) 

Ca 0±0 0±0 0±0 0±0 30±0.05 
Cm 0±0 0±0 0±0 0±0 40±0 
Tr 0±0 0±0 0±0 0±0 43±0.05 
Ck 0±0 0±0 0±0 0±0 45±0 

Bacterial strains  Standard (Ciprofloxacin) 
Sa 0±0 0±0 0±0 6±0.05 34±0 
St 0±0 0±0 0±0 7±0.05 35±0.11 
Kp 0±0 0±0 0±0 6±0.05 37±0.05 
At 0±0 0±0 0±0 0±0 35±0.05 
Ps 0±0 0±0 0±0 7±0.05 32±0.05 
Pa 0±0 0±0 0±0 8±0.11 34±0.05 
Xc 0±0 0±0 0±0 6±0.05 31±0.05 
Ec 0±0 0±0 0±0 7±0.05 34±0.05 
Sp 0±0 0±0 0±0 0±0 36±0.05 

Ca: Candida albicans, Cm: Chrysosporium merdarium, Tr: Trichophyton rubrum, Ck: Chrysosporium keratinophilum, Sa: Staphylococcus 
aureus, St: Salmonella typhi, Kp: Klebsiella pneumonia, At: Agrobacterium tumefaciens, Ps: Pseudomonas syringae, Pa: Pseudomonas 
aeruginosa, Xa: Xanthomonas campestris, Ec: Escherichia coli, Sp: Streptomyces pneumonia. 
 

Table 4: Methanolic crude extract of Olea dioica against test microbial strains 
 

Test organisms 
Zone of inhibition in mm (Mean±SD)  

 12.5 mg/ml 25 mg/ml 50 mg/ml 100 mg/ml 
Fungal strains  Standard (fluconazole) 

Ca 0±0 0±0 0±0 0±0 30±0.05 
Cm 0±0 0±0 0±0 0±0 40±0 
Tr 0±0 0±0 0±0 0±0 43±0.05 
Ck 0±0 0±0 0±0 0±0 45±0 

Bacterial strains  Standard (Ciprofloxacin) 
Sa 0±0 10±0 12±0.05 18±0.05 34±0 
St 0±0 11±0.05 10±0.1 18±0.1 35±0.11 
Kp 6±0.05 9±0.05 11±0.11 18±0.05 37±0.05 
At 0±0 6±0.05 9±0.05 12±0.05 35±0.05 
Ps 0±0 6±0.05 9±0.1 13±0.05 32±0.05 
Pa 0±0 7±0.05 12±0.05 15±0.05 34±0.05 
Xc 0±0 8±1.3 12±0.1 17±0.05 31±0.05 
Ec 0±0 8±0.05 13±0.05 19±0.05 34±0.05 
Sp 6±0.05 9±0.05 8±0.1 15±0.05 36±0.05 

Ca: Candida albicans, Cm: Chrysosporium merdarium, Tr: Trichophyton rubrum, Ck: Chrysosporium keratinophilum, Sa: Staphylococcus 
aureus, St: Salmonella typhi, Kp: Klebsiella pneumonia, At: Agrobacterium tumefaciens, Ps: Pseudomonas syringae, Pa: Pseudomonas 
aeruginosa, Xa: Xanthomonas campestris, Ec: Escherichia coli, Sp: Streptomyces pneumonia. 

 

 
 

Chart 1: Crude extract yield in different solvent in grams 
 

 
 

Chart 2: Activity of methanolic crude extract against bacterial 
pathogens. 
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Chart 3: Different crude extracts performance in 100% concentration 
 

Discussion 
The experiment revealed that only the methanolic crude 
extract of Olea dioica was effective against bacterial strains 
but nil antifungal activity. (Table 4 and Chart 3). The 
methanolic bark crude extract of Olea dioica displayed 
concentration dependent antibacterial activities and this was 
comparable to that of the reference drug (Table 2, 3 and 4).  
Other two extract were showed nil effect on the tested 
pathogens in all concentrations. (Table 2 and 3). 
The methanolic extract shows highest zone of inhibition 
against Escherichia coli, Staphylococcus aureus, Salmonella 
typhi and Klebsiella pneumonia (table 4).This result shows 
that the plant methanolic crude extract might be useful in the 
treatment of these infections. This antibacterial properties may 
due the presence of flavonoids, glycosides, phenols, alkaloids, 
saponins and sterols in methanolic crude extract. (Table 1)  
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