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ABSTRACT

This study aims at determination of the antibacterial activity of whole plant extracts of Trichosanthes
cucumerina L. var. cucumerina on certain pathogenic microbes and screening for substance that may
responsible for these actions. The whole plant of Trichosanthes cucumerina L. var. cucumerina was extracted
with petroleum ether, chloroform, ethanol and distilled water and screened for secondary metabolites. Extracts
were found to contain Alkaloids, Flavanoids, Cardiac glycosides, Phenols, Sterols Tannins Saponins and
Lignans. The extract also showed antibacterial activities against Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, and Staphylococcus ureus. The zone of inhibition ranged between 12.50 to 19.61mm.
The inhibitory potentials of the extracts to inhibit the pathogens used as indicator organisms hold promise for
potential application in the pharmaceutical industry.
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Introduction

Since time immemorial, man has used various parts of plants in the treatments and prevention of various
diseases. Infectious diseases are the leading cause of death worldwide. The increasing failure of
chemotherapeutics and antibiotic resistance exhibited by pathogenic microbes has led to the screening of several
medicinal plants for their potential antimicrobial activity (Bandow et al, 2003; Colombo et al, 1996 and Iwu
et al, 1999). Through the history of mankind many of the infectious diseases have been treating with herbal
product, either as pure compounds or as standardized plant extracts, provide unlimited opportunities for few
drug leads because of the unmatched availability of chemical diversity. There is a continuous and urgent need
to discover new anti microbial compounds with diverse chemical structure and novel mechanism of action for
new and re-emerging infectious disease (Rojas et al, 2003). There fore, researchers are focusing their attention
towards folklore medicines looking for new lead to develop better drug against microbial infections (Benkeblia
et al, 2004). One such sincere effort has been made with medicinally important Trichosanthes cucumerina L.
var. cucumerina belonging to family Cucurbitaceae. The species belongs to the genus Trichosanthes and are
considered as the future plants of cucurbitaceae (http:// www. pfaf.org/index.html 1996.) due to their potent
action against HIV because of its ribosome inactivating activity (Jian-Hua Wang et al., 2002). Trichosanthin
is an antiviral protein purified from the root of T. kirilowii Maxim. It is an active component of Chinese
medicine and is still being used in midterm abortion and to treat carcinoma (Wang, 2000).
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Aim of this study was to evaluate the activity of successive extracts of Trichosanthes cucumerina var.
cucumerina against several gram-positive and gram- negative bacteria in vitro.

Materials and methods

Plant materials Extraction preparation

Fresh plants were collected form Khanapur forest of Bidar district, Karnataka, India. The plant has been
identified with the help of Flora of Gulbarga district (Seetharam et al, 2000) and The flora of Karnataka
(Saldhana, 1984). The voucher specimens were preserved at Department of Botany Gulbarga University,
Gulbarga Karnataka, India. specimen number is (HGUG-804). The collected plant material was washed under
running tap water, air dried and then homogenized to fine powder and stored in airtight bottle.

50 grams of powdered plant material were subjected to the successive soxhlet extraction method using
about 500 ml of Pet. Ether, chloroform, ethanol (95% v/v) (Qualigens India Ltd.) and Distilled water in order
increasing polarity of solvent for a period of 18 hour. The extract obtained were concentrated to dryness in
vacuo at 40°C and stored at 4°C in the refrigerator until further use.

Preliminary Phytochemical Analysis

The preliminary tests for the detection of secondary metabolites were carried out for all the extracts of
Trichosanthes cucumerina L. var. cucumerina adopting standard methods (Gibbs, 1974; Fiegel, 1960; Herborn,
1998) (Table-1).

Bacterial strains

All following clinical isolates obtained from National Chemical Laboratory (NCL), Pune, India. Escherichia
coli ATCC 25922, Klebsiella pneumoniae NCIM 2719, Pseudomonas aeruginosa ATCC 27853, Staphylococcus
aureus ATCC 25923. 

All microbial cultivation media were purchased from Qualigens chemicals (India). Streptomycin(Sigma,
USA) was checked as positive control.

Media preparation and Antibacterial activity 

Successive extraction of plant drug 4 mg/ml were screened for their antibacterial activity by agar–well
diffusion method (Ashworth et al, 1975). The bacteria were inoculated in to nutrient broth and incubated at
37°C in a BOD incubator and the suspensions were checked to approximately to provide 105 cells/ml. From
this 200ml of suspension was transferred on to the petriplates containing 20 ml of solidified nutrient agar and
then the suspension was spread evenly on the medium with a glass spreader to get a uniform lawn of bacteria.
With the help of sterile cork borer wells of 8 mm diameter were made where in, 100ml of the test solution
was filled using micropipette. Streptomycin was used as a positive control for antibacterial activity. The plates
were  incubated  at  37±2°C. The zone of inhibition was recorded by measuring the diameter at the end of
48 h.

Results and discussion

The phytochemical screening of Trichosanthes cucumerina L. var. cucumerina extracts has revealed the
presence of various secondary metabolites of therapeutic importance, namely Alkaloids, Flavanoids, Cardiac
glycosides, Phenols, Sterols Tannins Saponins and Lignans (Table-1). The result of the successive extracts at
4mg/1ml and its comparison with standard antibiotic streptomycin 1 mg/ml was recorded (Table-2). Pet. Ether,
chloroform, ethanol and distilled water served as negative controls, produced no zones of inhibition.

Several workers have reported that many plants possess antimicrobial properties including the parts which
include; flower, bark, stem, leaf, etc. It has been shown that when solvents like ethanol, hexane and methanol
are used to extract plants, most of them are able to exhibit inhibitory effect on both gram positive and gram
negative bacteria (Bushra and Ganga, 2003). Similar work by Omonkhelin et al., showed that ethanolic extract
of Kigelia africana has minimum inhibitory concentration of 6.25 + 1.07 mg/ml for S. aureus and C. albicans.
This work also showed that all the plants used possessed antimicrobial activity and they can be used as broad
spectrum antibiotics since they were active against both Gram positive and Gram negative bacteria.
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Table 1: Preliminary phytochemical analysis for secondary metabolites.
Secondary Metabolites Name of the test Whole plant

----------------------------------------------------------------------------------------------------
Pet. Ether Chloroform Ethanol Dist. Water

Alkaloids Dragendorff’s test + + + +
Iodine test - + + +
Wagner test + + + -

Flavanoids NaOH test + + + -
Pew’s test - - - -
Shinoda test - + - -

Glycosides Kelnar-Kiliani test + - + +
Conc. H2SO4 + - + +

Lignin Labat test - + + -
Phenols Ellagic test + + + +

Phenols test + + + +
Saponins Foam test - + + +
Sterols Libermann-Bercard test - - + -

Salkowaski test - - + -
Tannins Gelatin test + - + -
‘+’: Present      ‘-’ : Absent

Table 2: Determination of zone of inhibition (mm) produced by successive extracts of T. cucumerina L. var. cucumerina and its
comparison with Streptomycin.

Inhibition zone diameter (mm)
Plant extract Extract yield /50 Gms E.coli P.aruginosa K.pneumoniae S.aureus
Chloroform 0.81 15.00±0.57 13.16±0.14 19.33±1.20 14.00±1.15
Ethanol 2.37 17.16±0.16 19.50±0.28 18.00±0.86 15.33±0.66
Pet. Ether 2.07 14.00±1.00 16.43±0.97 14.43±1.21 12.50±0.28
Water 8.44 17.00±0.57 18.50±0.28 19.61±1.01 17.16±0.16
Streptomycin Std. 12.93±0.23 11.00±0.28 13.80±0.15 13.00±0.28
Values are means ± standard deviation of three replicates.
Std. - Standard

All the solvent extracts of T. cucumerina L. var. cucumerina showed varying degrees of antibacterial
activity on the microorganisms tested. Some of the extracts were more effective than traditional antibiotic
(Streptomycin) to combat the pathogenic microorganisms studied. This means that the antimicrobial activity
was more apparent in water and ethanol extracts than in chloroform and petroleum ether extracts. The extracts
ware found to be more effective against gram-negative (E.coli, K.pneumoniae, P.aruginosa) pathogens when
compared to gram-positive (S.aureus) pathogens. Similar kind of results were also reported in different plant
species by (Venkatesan et al, 2005; Prescot et al, 1999; and Stainer et al, 1986) who compared diseases such
as pneumonia, urinary tract infection, respiratory tract infection, nosocominal pathogens and opportunistic
infections caused by Klebsella species. However, for gram-positive organism water extract showed higher
degree of anti bacterial activity.

In conclusion, water and ethanol extracts possess broad spectrum of efficiency against a panel of bacteria
responsible for the most common bacterial diseases. These promissory extracts open the possibility of finding
new clinically effective antibacterial compounds.
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