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Table 1: Selected medicinal plants for their bioactivity 

Botanical Name Local Name Family Parts used Medicinal uses

Chonemorpha fragrans Perumkurumba Apocynaceae Leaf The juice intake purifies blood. The leaf paste is 
applied on the affected part to cure skin 
diseases. 

Chilocarpus 
malabaricus 

Vallippala Apocynaceae Leaf The resin of the leaf is applied on the affected 
part to cure skin diseases.  

Madhuka longifolia Elippa Sapotaceae Leaf Drinking the leaf juice  cures dysentery an 
diarrhea 

Pittosporum 
neelgherrense 

Analivenga Pittosporaceae Leaf . The leaf paste is applied on the affected part 
to cure skin problems and snake bite 

Raphidophora pertusa Anachakkara Raphidophoraceae Leaf The young leaf juice along with salt drinking 
cures dysentery and diarrhea. Smearing of the 
leaf paste cures tonsillitis and mumps 

Fagraea ceilanica Modakam Loganiaceae Leaf The leaf juice drinking  cures dysentery an 
diarrhea 

Rauvolfia tetraphylla Pambinkaya Apocynaceae Leaf The leaf paste is applied on the affected part to 
cure skin diseases. 

 

Materials and Methods  

Chemicals 

Butylated  hydroxyl anisole (BHA), 1,1-diphenyl-2-picrylhydrazyl 
(DPPH), trichloroacetic acid (TCA),  potassium ferricyanide, ferric 
chloride, gallic acid and ascorbic acid were obtained from (Sisco 
Research Laboratories, Mumbai, India), Chloramphenicol and 
Cephoperazone. 

Plant Materials and Test Microorganisms 

Seven medicinal plants viz., Chonemorpha fragrans (Moon) 
Alston., Chilocarpus malabaricus Bedd., Madhuka longifolia 
(Koenig) J.F.Macbr, Pittosporum neelgherrense Wightt., 
Raphidophora pertusa (Roxb.) Schott., Fagraea ceilanica Thunb., 
and Rauvolfia tetraphylla L., were screened against gram-positive 
bacteria; Staphylococcus aureus and gram-negative bacteria; 
Escherichia coli. 

Extract Preparation 

Plant materials were air-dried, coarsely powdered and extracted for 
four hours with Methanol in Soxhlet apparatus. Then the methanol 
extracts of all the plants were filtered and allowed to evaporate in 
open air. The dried extracts were stored in refrigerator until use. 

Phytochemical Analysis 

Methanol extracts of selected medicinal plants were subjected to 
standard phytochemical analyses to determine the presence 
phenols, flavonoids, alkaloids, coumarins, glycosides, tannins, 
saponins and steroids according to the method of Oguyemi [7]. 

Antimicrobial Assay 

Disc diffusion method 

Disc diffusion assay was done according to Kirby-Bauer method 
[8]. Nutrient agar plates were prepared by pouring 15 ml of molten 
media into sterile petriplates. The plates were allowed to solidify for 
5 min and 0.1 ml of inoculum suspension was swabbed uniformly 
and allowed to dry for 5 min. The different concentrations of 
extracts (1, 2 and 4 mg/disc) were loaded on 5 mm sterile 
individual discs. The loaded discs were placed on the surface of 
medium and the plates were kept for incubation at 37ĈC for 24 h. 
Negative control was prepared using respective solvent. 
Chloramphenicol and Cephoperazone (100 μg/disc) were used as 
positive control. At the end of incubation, inhibition zones formed 
around the disc were measured in millimeter. These studies were 
performed in triplicate. 

Antioxidant Assay 

Total Phenolic assay 

Methanolic extracts were determined for their total phenolic content 
with Folină Ciocalteu reagent according to the method of Singleton 
and Rossi[9] with slight modification using gallic acid as a standard. 
Briefly, 1.0 ml of extract solution (5 mg/ml) was added in a 100 ml 
volumetric flask that contained about 60 ml distilled water. Then, 
5.0 ml of FolinăCiocalteu reagent was added and the content of the 
flask was mixed thoroughly. After 1 - 8 min, 15.0 ml Na2CO3 (20 %) 
was added and the volume was made up to 100 ml using distilled 
water. The mixture was allowed to stand for 2 h with intermittent 
shaking. The absorbance was measured at 760 nm using a UV-Vis 
spectrophotometer. The total phenolic content was determined as 
mg of gallicacid equivalent (GAE).  
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DPPH Radical scavenging assay 

The DPPH radical scavenging activity of extracts was done 
according to method described by Sunil K et al.,[10]. 0.3 mM DPPH 
solution was prepared in methanol and 1.0 ml of this solution was 
added to 3.0 ml of different concentration of methanolic extracts 
and incubated for 30 min in dark. Later, the absorbance was 
measured at 517 nm. A blank was prepared without adding extract. 
Ascorbic acid at various concentrations was used as standard.  
The capability of extracts to scavenge the DPPH radical was 
calculated using the following equation: 
 

DPPH Scavenged (%) = [(Abs control- Abs test) / Abs control] ï 
100 
 

Where Abs control is the absorbance of the control reaction and 
Abs test is the absorbance in the presence of the sample. The 
antioxidant activity of the methanolic leaf extract was expressed as 
IC50 and compared with standard. The IC50 value was defined as 
the concentration (in μg/ml) of extracts that scavenges the DPPH 
radicals by 50%. 

Reducing Power Assay  

Reducing power ability of extracts was determined by method of Lu 
and Foo [11]. 1 ml of plant extract solution with different 

concentration was mixed with 2.5 ml phosphate buffer (0.2 M, pH 
6.6) and 2.5 ml potassium ferricyanide (10g/l), and then the mixture 
was incubated at 500 C for 20 minutes. 2.5 ml of trichloroacetic 
acid was added to the mixture, and then centrifuged at 3000 rpm 
for 10 min. Finally, 2.5 ml of the supernatant solution was mixed 
with 2.5 ml of distilled water and 0.5 ml Fecl3 (1g/L) and 
absorbance measured at 700nm in UV-Visible Spectophotometer. 
Butylated hydroxyl anisole (BHA) was used as standard and 
phosphate buffer used as blank solution. Increased absorbance of 
the reaction mixture indicates stronger reducing power. 

Result and Discussion 

Seven plants ă Chonemorpha fragrans (Moon) Alston., Chilocarpus 
malabaricus Bedd., Madhuka longifolia (Koenig) J.F.Macbr., 
Pittosporum neelgherrense Wightt.,, Raphidophora pertusa(Roxb.) 
Schott., Fagraea ceilanica Thunb., and Rauvolfia tetraphylla L., 
were used traditionally to treat different type of diseases such as 
skin diseases, dysentery, diarrhoea, rheumatism, mumps etc., and 
thus were the focus of the current study. Preliminary phyto-
chemical analysis of selected plant extracts revealed the presence 
of tannins, saponins, flavonoids, terpenoids and cardiac glycosides 
and is summarized in Table-2. 
 

 
Table 2: Preliminary phytochemical analysis of selected medicinal plants 

Sl. 

No. 

Medicinal 

Plants 

Tannins Phlobatannins Saponins Flavonoids Terpenoids Cardiac 

glycosides 

 Chonemorpha 

fragrans 

- - + + + + 

2 Chilocarpus 

malabaricus 

+ - + + - + 

3 Madhuka longifolia - - - - + + 

4 Pittosporum  

neelgherrense 

- - + + + + 

5 Raphidophorapertusa + - + + + + 

6 Fagraea ceilanica - - + + - + 

7 Rauvolfia tetraphylla + - - + - + 

  +  present, - absent 

 Flavonoids are known to possess antimicrobial and antioxidant 
activity [12]. Tannins are known for their antibacterial activity [13]. 
These phyto-chemicals could be responsible for their antimicrobial 
property and antioxidant activity. Out of 7 plants tested for 

antimicrobial activity, 6 plant species showed antibacterial activity 
by inhibiting both tested bacteria. The results of the antibacterial 
activity of plant extracts tested by disk diffusion method are shown 
in Table-3. 
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Table 3: Antibacterial activity of different extracts of selected medicinal plants 

Sl 

No. 

 

Medicinal Plants 

E.coli Staphylococcus aureus 

 Methanol extract Diethyl ether 

extract 

Methanol extract Diethyl ether extract 

1 Chonemorpha fragrans 7 mm 10 mm 7 mm 13 mm 

2 Chilocarpus 

malabaricus 

-  13 mm - 16 mm 

3 Madhuka longifolia - - - 20 mm 

4 Pittosporum 

neelgherrense 

16 mm 10 mm 7 mm 19 mm 

5 Raphidophora pertusa 8 mm 11mm 6 mm 10 mm 

6 Fagraea ceilanica 15 mm 10 mm 8 mm 14 mm 

7 Rauvolfia tetraphylla - 10 mm - 16 mm 

 Chloramphenicol 29 mm  30 mm  

 Cephoperazone 8mm  9 mm  

 

Methanol and diethyl ether extract of Pittosporum neelgherrense 
showed significant antibacterial activity followed by Fagraea 
ceilanica, as compared to other plant extracts. Raphidophora 
pertusa exhibited better inhibition activity against E.coli than with 
Staphylococcus aureus, while Chonemorpha fragrans was more 
effective against Staphylococcus aureus than E.coli. In case of 
Chilocarpus malabaricus and Rauvolfia tetraphylla only diethyl 
ether extract possessed activity. All selected plants showed activity 
against both the bacteria but Madhuka longifolia was able to inhibit 
only Staphylococcus aureus with good zone of inhibition. Among 
the two standards used as positive control chloramphenicol has 
shown significant activity against both bacteria and cephoperazone 
has shown lesser inhibition zone. All our plant extracts have proved 
better activity than cephoperazone. Madhuka longifolia has 
possessed inhibition activity nearer to chloramphenicol. These 
antimicrobial activities of selected plants may be due to the 
presence of phytochemicals like flavonoids, tannins and saponins 
[14, 15]. Methanol extract of seven plants were screened for their 
total phenolic content Table-4 and antioxidant ability. This was 
necessary because phenolic compounds present in the plants are 
mainly responsible for their antioxidant activity. The antioxidant 
potential of methanol extract is due to the redox properties of 
phenolic compounds, which enable them to act as reducing agents, 
hydrogen donors and singlet oxygen scavengers [16]. Among the 
seven selected plants, Chonemorpha fragrans was found to 
contain larger amount of phenolic compounds as compared to  
 

Table 4: Total Phenolic Content of selected medicinal plants 

      MedicinalPlants Total Phenolic Content 

(mg GAE/gm) 

Chonemorpha fragrans 88 μ0.121 

Chilocarpus malabaricus 25    μ0.010 

Madhuka longifolia 71μ0.018 

Pittosporum 

neelgherrense 25 μ0.022 

Raphidophora pertusa 26.5μ0.021 

Fagraea ceilanica 55μ0.196 

Rauvolfia tetraphylla 28μ0.028 

 
other plants (Figure 1) and is expressed as gm equivalent to gallic 
acid.  In the present investigation, DPPH radical inhibition capacity 
of methanolic extract of selected plant was done as they have 
found to contain phenolic compounds and was compared with 
ascorbic acid. It was observed that the methanolic extract of 
Madhuka longifolia had higher scavenging activity as compared to  
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Figure 1:DPPH redical scavenging assay of selected medicinal 
plants 
 
other extracts. At a concentration of 100 øg/ml, it scavenged about 
84.42 % of DPPH radicals. At the same concentration ascorbic 
acid scavenged 94.87% of DPPH radicals. DPPH radical 
scavenging ability of selected plants are shown in Figure 1 and IC 
50 values are presented in Table-5. DPPH radical scavenging 
property of methanol extract of selected medicinal plants is due to 
the presence of antioxidant molecules having hydrogen donating 
ability [17]. The ability of test plant extracts to reduce Fe 3+ to Fe 2+ 
was determined. 
 Table 5: IC50 values of the DPPH radical scavenging activities of 
selected medicinal plants 
 

MedicinalPlants IC Value ( øg/ml) 

Chonemorpha fragrans 50 øg/ml 

Chilocarpus malabaricus 41 øg/ml 

Madhuka longifolia 30 øg/ml 

Pittosporum neelgherrense 56 øg/ml 

Raphidophora pertusa 60 øg/ml 

Fagraea ceilanica 58 øg/ml 

Rauvolfia tetraphylla 40 øg/ml 

Chonemorpha fragrans showed significant reducing ability as 
compared to BHA. Madhuka longifolia and Pittosporum 
neelgherrense showed considerably good reduction activity than 
other plants (Figure-2).  

 
 
Figure 2: Reducing Power assay of selected medicinal plants 
 
This reducing ability is due to the presence of reductants. Thus, the 
results indicated that the presence of reductants in the test plant 
extracts at different concentrations can act to break the free radical 
chain formation. These reductants are found to be present in larger 
quantities in Chonemorpha fragrans than other tested plants.  

Conclusion 

The present work proved the antibacterial and antioxidant activity 
of seven traditionally used medicinal plants. The results of the 
present study suggest that the tested plant samples have moderate 
to potent activity and the presence of certain phyto-chemicals are 
responsible for bioactivity. Present study might be useful for further 
screening and development of novel potential therapeutic agents in 
future. 
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