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Antibacterial activity of Momordica dioica Roxb. fruit
pericarp and leaves in bacterial species
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ABSTRACT

During the present study, the antibacterial activity of Momordica dioica Roxb. (Cucurbitaceae) fruit

pericarp and leaves was done. The methanolic extracts of M. dioica were evaluated for antibacterial

activity by disc diffusion method. The minimum inhibitory concentration was determined by tube

dilution method. The diameter of the zone of inhibition against various Gram-positive and Gram-
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Introduction

Momordica dioica Roxb. ex. Willd is a perennial, dioceous climbing
creeper belonging to family Cucurbitaceae. In Marathi, it is known
as Kartoli'"! Generally found throughout India, Pakistan, Bangladesh,
the Himalayas to Ceylon.

Leaves of plant are simple membranous, broadly ovate in outline,
variable in length 3.8-10 cm by 3.2-8 cm, cordate at the base,
deeply lobed in 3-5 triangular lobes, punctated, entire but distantly
denticulate, petiole 1.3-4.5 cm long channelled above, pubescent,
and glandular.”! Leaves of the plant are antihelminthic and
aphrodisiac. It is also used to make balance of tridosha, and alters
pitta, used in fever, asthma, bronchitis, bowel affection, jaundice,
piles, hepatic damages, mental digestive disorders, and urinary
complaints. The juice of the leaves mixed with coconut, pepper,
red sandalwood, etc., to form an ointment and applied to the head

to relieve pain in the head. Leaf paste is useful externally to skin as
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negative bacteria was measured. The concentration of stock solution was prepared as 1000 pg/ml.
Ampicillin was used as positive control. The results indicate weakly active inhibition on the growth
of Gram-positive bacteria like Staphylococcus aureus followed by Bacillus subtilis, among Gram-negative
bacteria Shigella followed by Salmonella typhi in fruit pericarp. In leaf, Gram-positive bacteria like
B. subtilis followed by S. aureus, among Gram-negative bacteria Shigella followed by S. typhi.
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well as fruit and powder of fruit is taken orally 2 or 3 times daily

for skin discase.!!

The fruit is the fleshy type seen in the cuacumber. Most members have

bicollateral vascular bundles.

M. dioica as the average nutritional value of edible fruit was found to be
moisture - 84.1%, carbohydrate - 7.7%, protein - 3.1%, fat - 3.1%,
fiber - 3.0%, and minerals - 1.1%.

It also contained small quantities of essential vitamins such as ascorbic

acid, carotene, thiamine, riboflavin, and niacin.*"!

Fruit is shortly beaked, obtuse with inner red kernel, densely echinate
with soft spines, green and yellow at maturity. Fruits are green and

generally used as vegetable.

It possesses many medicinal properties. Fruit are diuretic, alexiteric,
stomachic, laxative, hepatoprotective, and have antivenum property. It is
also used to cure asthma, leprosy, excessive salivation, anti-inflammatory
in case of snake bite, elephantiasis. Used in fever, mental disorders,
digestive disorders, and heart diseases and to treat discharge from mucous
membrane. Fresh fruit juice is prescribed for hypertension. The fruit is
suitable for eating when cooked with a small amount of oil for treating

diabetes. Tender fruits are rubbed on skin for pimples and acne. >

Tango et al.” found that preliminary phytochemical analysis revealed
the presence of secondary metabolites such as steroids, fatty acids in

hexane extract (he) and proteins, saponin glycosides and triterpenes
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in cthyl acetate soluble portion of methanolic extract (ecaspme) and
both extracts were found to be effective mostly against Salmonella

typhi and Shigella dysenteriae.

Reddy et al.®'performed phytochemical screening and showed positive
test for steroid, triterpenoids in CHCI, extract, EtAc extract, and
EtOH extract.

Bumrela et al.®analyzed the methanolic extract, and aqueous extract
of fruits of M. dioica were analyzed for the presence of total phenolic
content. Methanolic extract showed more promising antimicrobial

and antioxidant activity as compared to aqueous extract.
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Figure 1: Antibacterial activity: Fruit pericarp
Leaves
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Figure 2: Antibacterial activity of leaves

The present study analyzed the methanolic extract and aqueous extract
of fruits of M. dioica methanolic extract for antibacterial activity against

various bacterial and fungal species.

Material and Methods

Preparation of extract

Air-dried fruit pericarp and leaves were processed for size reduction
using Cutter Mill (Portable mixer). Crushed material was passed
through a 40# sieve (coarse powder) for uniform particle size, which

gave efficient extraction and yield of extract.

Successive extraction method

The extraction was carried out in Soxhlet extractor till all the
constituents were removed. Samples were periodically checked for
completion of the extraction procedure by sampling the extract out of
Soxhlet extractor and applying it to thin-layer chromatography plate
which was subsequently placed in iodine chamber. The absence of
colored spot on plate indicated complete extraction. After completion
of extraction, the solvent was distilled off, and dried extract was
obtained. The marc after exhaustive extraction with petroleum ether
was air dried and subjected to exhaustive Soxhlet extraction with
methanol. The point of completion of extraction was determined by

reaction with iodine vapors.“o'IZ]

In vitro antibacterial assay®'34

Microbial cultures

Escherichia coli, S. typhi, Staphylococcus aureus, Bacillus subtilis,
Streptococcus, Proteus vulgaris. Antibacterial activity of Fruit pericarp
shown in Figure 1, Antibacterial activity of leaves shoen in Figure 2,
Antibacterial activity of the fruit pericarp and leaves in methanolic

extracts of M. dioica shown in Figure 3.

Antibiotic used

Streptomycin, ampicillin the agar well diffusion method was used
for inoculation of bacteria sample were inoculated uniformly onto
the surface of an agar plate. All bacteria samples spread on each plate

using spread plate technique then wells were bored in the agar plate,

Figure 3: (a-h) Antibacterial activity of the fruit pericarp and leaves methanolic extracts of M. dioica
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and in these wells, standard amount of an antibiotic were added and
it allowed to diffuse into the adjustment medium. These plates are
then incubated for 24 h at 37°C.

After 24 h, cach plate was examined. The diameter of the zones of
complete inhibition was measured, including the diameter of the well
using standard zone diameter scale (HIMEDIA). The size of the zones
of inhibition is interpreted by referring to standard tables (Johnson
etal., 1995). A bacterial lawn appears on the plate, and zones of growth
inhibition are measured and recorded in millimeters. The size of zone
of inhibition is dependent on the diffusion rate of antibiotic, the degree
of sensitivity of the microorganisms, and the growth rate of bacterium.

Minimum inhibitory concentration (MIC)"">®

The MIC is the lowest concentrations of an antimicrobial agent that will
inhibit the visible growth of the organism. MIC is considered as the “gold
standard” for determining MICs is universally accepted to be in doubling
dilution step up and down 1 mg/ml as required. The value is obtained in
a highly mechanized fashion, but this procedure only provides interval
censored reading, The principles of MIC in MIC dilute on a log 2 scale
cach antimicrobial agent to provide a range of concentrations, each well
containing the antimicrobial agent in plate with a standardized suspension
of the microorganisms to be tested. The MIC and the zone diameter of
inhibition are inversely correlated. In other words, the more susceptible
the microorganism is to the antimicrobial agent, the lower the MIC and
the larger the zone of inhibition. Conversely, the more resistant the
microorganism, the higher the MIC and the smaller the zone of inhibition.

Result and Discussion

The antibacterial activity of M. dioica Roxb. (Cucurbitaceae) fruit
pericarp and leaves was done. The methanolic extracts of M. dioica
were evaluated for antibacterial activity by disc diffusion method. The
MIC was determined by tube dilution method.

The diameter of the zone of inhibition against various Gram-positive
and Gram-negative bacteria was measured. The concentration of
stock solution was prepared as 1000 ug/ml. Ampicillin was used as
positive control. The results indicate weakly active inhibition on the
growth of Gram-positive bacteria like S. aureus followed by B. subrilis,
among Gram-negative bacteria Shigella followed by S. typhi in fruit
pericarp. In leaf, Gram-positive bacteria like B. subtilis followed by
S. aureus, among Gram-negative bacteria Shigella followed by S. typhi.

Antimicrobial activity of M. dioica leaves and fruits was assessed against
the above-mentioned bacteria using disc diffusion method.

The antibacterial study shows weakly active inhibition on the growth
of Gram-positive bacteria like S. aureus followed by B. subtilis, among
Gram-negative bacteria Shigella followed by S. typhi in fruit pericarp.
In leaf, Gram-positive bacteria like B. subtilis followed by S. aureus,
among Gram-negative bacteria Shigella followed by S. typhi.

Conclusions

Moderately active antibacterial activity shown by methanolic extract
of M.dioica Fruit pericarp and Leaves.
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