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ABSTRACT 

Solena amplexicaulis (Cucurbitaceae) is a traditional medicinal climber generally prescribed for wound healing by the local healers in western 
districts of Tamil Nadu. The study was conducted with the objective to evaluate the antibacterial activity of the aqueous and alcoholic extracts of leaf 
and stem parts of this species against 15 human pathogenic bacteria by adapting disc diffusion method. The results of the study revealed that all 
extracts showed varied degree of antibacterial activity against the tested pathogens. However, the methanolic leaf and stem extracts exhibited 
higher inhibition zone (16mm and 23mm respectively) against the bacterium, Bacillus subtilis. Minimum inhibitory concentrations (MIC) exhibited 
by methanolic leaf and stem extracts against the tested organisms were ranging between 200 to 400μg/mL and 300 to 500μg/mL respectively. The 
results of the study support the therapeutic importance of the species, S. amplexicaulis in curing infectious diseases and so it can be encouraged for 
its extensive use in health care practices. 
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INTRODUCTION 

Plants have been important source of medicine for thousands of 
years. They are capable of synthesizing a diverse array of secondary 
metabolites1 which are the basis for the discovery and development 
of new drugs of natural origin. Contrary to the synthetic drugs, 
antimicrobials of plant origin are not associated with side effects and 
have an enormous therapeutic potential to heal many infectious 
diseases2. There are several reports on the antimicrobial activity of 
different herbal extracts against many human pathogens3,4,5. The 
plant species with more promised antimicrobial activities are 
identified as potent source for the anti-infective drug development6. 

Solena amplexicaulis is a perennial dioecious climber with tuberous 
root found throughout Asia mainly growing in hilly dry deciduous 
forests, scrub jungles. The tubers, leaves and seeds are extensively 
used in traditional system for various ailments like 
hepatosplenomegaly, spermatorrhoea, appetizer, cardiotonic, 
diuretic and thermogenic7. Root is stimulant and purgative8. The 
leaves have good anti-inflammatory activity and also prescribed for 
skin lesions and other skin diseases9. The whole plant is determined 
to be a potential source of natural antioxidant activity10,11 and also 
used for the treatment of diabetes12. 

The present study aimed at to evaluate antibacterial activity of 
different alcoholic and aqueous extracts of leaf and stem parts of S. 
amplexicaulis and to determine minimum inhibitory concentration 
(MIC) of appropriate alcoholic extract of these parts to be 
determined against certain both Gram positive and Gram negative 
bacterial human pathogens. 

MATERIALS AND METHODS 

Plant material 

The leaf and stem parts of S.amplexicaulis were collected from a 
scrub jungle in Madukkarai, Coimbatore district, Tamil Nadu, India. 
Collected plant materials were washed thoroughly in tap water, 
shade dried and then homogenized to fine powder and stored in air 
tight bottles. 

Preparation of extracts 

About 50g of powdered plant materials (50g/250ml) were extracted 
in a soxhelt extractor for 8 to 10 hours, sequentially with the 
alcoholic solvents viz., hexane, benzene, chloroform and methanol, 
and water. Then the extracts were evaporated to dryness. 

Bacterial strains 

In vitro antibacterial activity was examined for the crude extracts of 
leaf and stem parts of the study plant against 15 bacterial  species 
which include the Gram positive strains viz., Streptococcus faecalis, S. 
pyogenes, Bacillus subtilis, B. thuringiensis, Staphylococcus aureus and  

 

Enterococcus faecalis and Gram negative strains viz., Klebsiella 
pneumoniae, Salmonella paratyphi, S.paratyphi A, S. paratyphi B, 
Escherichia coli, Proteus vulgaris, P. mirabilis, Serratia marcescens 
and Pseudomonas aeruginosa. All these bacterial strains were 
obtained from the Department of Microbiology, Tamil Nadu 
Agricultural University, Coimbatore and they were maintained at 

4°C on nutrient agar slants for further use. 

Antibacterial assay 

An inoculum of each of the pathogenic bacterial strains was 

suspended in 5ml nutrient broth and incubated at 37°C for 18 hrs. 

The antibacterial activity was tested by the disc diffusion assay13. 
For this, the inoculum was spread over Muller-Hinton agar medium 
with sterile glass spreader. Small circular paper discs (5mm 
diameter) impregnated with known amount of each extract was 
placed upon the surface of the inoculated plates. The plates were 
kept at room temperature for absorption of extract in the medium 

and then incubated at 37°C in the incubator for 24 hrs. The 

antibacterial activity was evaluated by measuring the diameter of 
inhibition zone14. Ampicillin was used as positive control. Triplicates 
were maintained for all experiments. 

Minimum inhibitory concentration (MIC) 

For the determination of MIC, 10 test tubes each with 1800μl of 
nutrient broth were taken for each bacterial strain. Different 
concentrations of leaf and stem extracts ranged from 100 to 
800μg/mL were incorporated into the broth and the tubes were 
then inoculated with 200μl of inoculum of respective bacteria            

(105 CFU/mL) and kept at 37°C for 24hrs. The test tube containing 

the lowest concentration of extract which showed reduction in 
turbidity, when compared with positive control (ampicillin) and 
negative control (solvent) was regarded as MIC of that extract15. 

RESULTS AND DISCUSSION 

The data of antibacterial activity of aqueous and alcoholic solvent 
extracts (hexane, benzene, chloroform and methanol) of leaf and 
stem parts of the study species, Solena amplexicaulis against 15 
human pathogenic bacteria on basis of the magnitude of zone of 
inhibition are presented in Tables 1 and 2. It showed that the zone of 
inhibition ≥ 9-15mm is an indication of the existence of strong 
antimicrobial activity in these parts16. Among the five extracts 
attempted, the methanolic extracts of both parts showed highly 
significant activity. On the other hand, the hexane extracts showed 
lesser activity against both Gram +ve and Gram –ve bacteria. 
Further, all the bacteria were found to be most susceptible to 
methanolic leaf extract and among them, the maximum zone of 
inhibition has been produced against the bacteria, Bacillus  
thuringiensis (17±2.1mm), B. subtilis (16±2.0mm) and Proteus 
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vulgaris (15±0.3mm) and less inhibition was observed on 
Streptococcus pyogenes (8±1.0mm). The bacterial strain, Serratia 
marcescens was found to be resistant to all extracts excepting to the 
methanolic leaf extract (10±1.7mm). For the stem extract, the 
maximum zone of inhibition was observed for the bacterial strains 

Bacillus subtilis (23±2.5mm), Staphylococcus aureus (15±1.1mm) 
and Klebsiella pneumoniae (15±2.0mm) which was significantly 
higher than the zone of inhibition caused by the standard drug, 
amphicillin. However, it showed less inhibitory activity against the 
bacterium, Salmonella paratyphi B (8±1.3mm).  

 

Table 1: Antibacterial activity of the leaf extracts of Solena amplexicaulis on certain pathogenic bacteria. 

Plant 
extracts 

Diameter of inhibition zone (mm) 
Gram positive bacteria Gram negative bacteria 

SF SP1 BS BT SA EF KP SP2 SP3 SP4 EC PV PM SM PA 

Control* 
15±1.

8a 
15±0.

6a 

21±2.
3a 

15±0.
7a 

18±1.
3a 

9±0.8a 
15±1.

8a 

20±1.
8a 

30±1.
5a 

8±1.3a 
14±0.

3a 

15±1.
1a 

26±1.
2a 

10±0.
6a 

11±1.
1a 

Hexane - - - - - - - - - 6±1.5b - - - - - 

Benzene 7±0.6b - 8±1.9b - - 6±1.1b - 7±0.8b 6±0.9b 
10±0.7

c 
7±0.6b - 9±0.7b - 7±1.3b 

Chlorofor
m 

8±2.0b - 8±1.9b - - 6±0.2b - - 7±0.5b 
11±0.9

cd 
7±0.9b - - - - 

Methanol 
11±1.

8c 
8±1.0b 

16±2.
0c 

17±2.
1a 

11±1.
2b 

10±0.
8a 

14±1.
5a 

12±0.
9c 

12±0.
8c 

13±1.3
d 

11±1.
2c 

15±0.
3a 

14±1.
1a 

10±1.
7a 

13±1.
5a 

Water 8±1.3b 6±0.4b 8±1.5b 7±1.6c 9±0.8b - 7±1.7b - 8±0.5b - - 8±1.2b 8±1.3b - - 

Values are expressed as mean ± SD of three parallel measurements. 
Means followed by different letter(s) in columns are significant to each other at 5% level according to DMRT. 
*Ampicillin, SF-Streptococcus faecalis, SP1 – S. pyogenes, BS - Bacillus subtilis, BT - B. thuringiensis, SA - Staphylococcus aureus, EF - Enterococcus faecalis KP - Klebsiella 
pneumoniae,SP2 - Salmonella paratyphi, SP3 - S. paratyphi A, SP4 - S. paratyphi B, EC - Escherichia coli,  PV - Proteus vulgaris, PM - P. mirabilis, SM - Serratia marcescens 
and  PA - Pseudomonas aeruginosa. 

Table 2: Antibacterial activity of the stem extracts of Solena amplexicaulis on certain pathogenic bacteria. 

Plant 
extracts 

Diameter of inhibition zone (mm) 
Gram positive bacteria Gram negative bacteria 

SF SP1 BS BT SA EF KP SP2 SP3 SP4 EC PV PM SM PA 

Control* 
19±0.

6a 

15±2.
0a 

22±2.3
a 

12±0.
6a 

8±1.5a 
11±0.

3a 
9±1.7a 

20±0.
3a 

28±1.
2a 

12±1.
0a 

14±0.
8a 

10±0.5
ac 

26±0.
9a 

10±0.
9a 

12±1.
1a 

Hexane - - 
13±1.8

bc 
- - - - - 7±0.3b - - - 6±0.3b - - 

Benzene 7±1.4b - 
15±1.5

b 
7±0.4b 7±0.9a 8±1.5b 8±0.8a 8±0.5b 

10±0.
5c 

- - - 
10±0.

5c 
6±1.5b - 

Chlorofor
m 

7±1.8b 7±1.2b 
10±1.0

c 
7±0.2b 8±1.0a 7±0.8b 8±0.9a 7±0.4b 

12±0.
7c 

8±1.1b 7±0.6b 8±0.8b 
10±0.

6c 
6±1.8b 6±1.7b 

Methanol 9±2.1b 
10±1.

5c 

23±2.5
a 

10±0.
3a 

15±1.
1b 

13±1.
3a 

15±2.
0b 

10±1.
2c 

12±1.
2c 

8±1.3b 
12±1.

8a 

12±0.9
c 

15±1.
3d 

11±0.
5a 

10±1.
5a 

Water 8±2.3b 8±1.8b 7±0.8d 8±0.1b 7±1.6a 
10±1.

3a 
7±1.8a 8±1.1b 7±1.5b - - - 8±0.8e - 7±1.8b 

Values are expressed as mean ± SD of three parallel measurements. 
Means followed by different letter(s) in columns are significant to each other at 5% level according to DMRT. 
*Ampicillin, SF-Streptococcus faecalis, SP1 – S. pyogenes, BS - Bacillus subtilis, BT - B. thuringiensis, SA - Staphylococcus aureus,  EF - Enterococcus faecalis KP - Klebsiella 
pneumoniae, SP2 - Salmonella paratyphi, SP3 - S. paratyphi A, SP4 - S. paratyphi B, EC – Escherichia coli,  PV - Proteus vulgaris, PM - P. mirabilis, SM - Serratia marcescens 
and PA - Pseudomonas aeruginosa. 
 

Different solvents have been reported to have different capacity to 
extract phytoconstituents according to their solubility or polarity2. 
In the present study, the methanol solvent due to high polarity 
extracted high amount of chemical ingredients which in turn 
resulted maximum zone of inhibition. Further, it is explained that 
the broad spectrum of antibiotics in plants affect a wide range of 
bacteria which include both Gram positive and Gram negative types 
by targeting bacterial cell wall or cell membrane or interfere with 
essential bacterial enzymes like quinolones and sulfonamides and 
targeting bacterial protein synthesis17,18. Many studies are 
supporting that methanol extracts of several medicinal plant species 

are having higher antibacterial activities than that of any other 
alcoholic solvents19,20,21. High antibacterial effects in organic extracts 
for certain Cucurbitaceae members were already well documented 
(Trichosanthes cucumerine22, Citrullus colocynthis23 and Coccinia 
grandis24). Among the methanolic extracts of two parts studied, the 
leaf extract was determined to be more effective. It may be explained 
due to presence of rich variety of appropriate secondary metabolites 
that can interfere the growth of bacteria. The findings of this study 
show that methanolic crude extracts of both leaf and stem parts 
exhibited a considerable higher antibacterial activity.  

Table 3: Minimum inhibitory concentration (MIC) of methanolic extracts of leaf and stem parts of Solena amplexicaulis on certain 
pathogenic bacteria. 

Plant 
parts 

Minimum inhibitory concentrations (μg/mL) 
Gram positive bacteria Gram negative bacteria 

SF SP1 BS BT SA EF KP SP2 SP3 SP4 EC PV PM SM PA 
Leaf 400 400 300 400 300 400 500 400 400 400 300 300 400 400 500 
Stem 400 400 400 500 500 500 400 400 600 400 500 500 600 400 500 

SF-Streptococcus faecalis, SP1 – S. pyogenes, BS - Bacillus subtilis, BT - B. thuringiensis, SA - Staphylococcus aureus, EF - 
Enterococcus faecalis, KP - Klebsiella pneumoniae, SP2 - Salmonella paratyphi, SP3 - S. paratyphi A, SP4 - S. paratyphi B, EC - 
Escherichia coli,  PV - Proteus vulgaris, PM - P. mirabilis, SM - Serratia marcescens and PA - Pseudomonas aeruginosa. 
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Due to antibacterial activity of methanolic leaf and stem extracts, 
minimum inhibitory concentration (MIC) was determined only for 
methanolic extracts (Table 3). Available information through 
literature showed that MIC values between 50-500μg/mL exhibit 
strong activity, 600-1500μg/mL exhibit moderate activity and above 
1500μg/mL exhibit weak activity15. Based on this fact, the present 
investigation confirms the leaf and stem extracts of S. amplexicaulis 
showed strong activity against all bacteria including both Gram +ve 
and Gram –ve, and the methanolic leaf extract showed strongest 
antibacterial activity against the bacterial strains, Bacillus subtilis, 
Staphylococcus aureus, Escherichia coli and Proteus vulgaris as the 
MIC values against these bacteria obtained were 300μg/mL. 

CONCLUSION 

The present research is a right step to the direction of searching for 
novel and more effective antibacterial compounds in plants. In 
conclusion the species, S. amplexicaulis extracts exhibited 
antibacterial activity against both Gram +ve and Gram –ve bacterial 
strains mediating the presence of a broad spectrum of antibacterial 
compounds. Further studies may be necessary to elucidate the 
specific phytoactive compounds in the leaf and stem extracts of S. 
amplexicaulis and hence to go for commercial application through 
pharmaceutical industries. 
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