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ABSTRACT

microbial activity.

The aim of the present study was to evaluate the potential anti-microbial activity of Tecomaria capensis leaves extract (TCLE) using
in-vitro anti-bacterial and anti-fungal models. In antibacterial method, Test TCLE used at different concentration 2, 4, 6 and 8 mg/ml
and STD Ciprofloxacin 5mcg. TCLE showed more potency compare to STD ciprofloxacin at 8 mg/ml concentration. In antifungal
method, TCLE used at different concentration 2, 6 and 8 mg/ml and compared with positive control and negative control, it showed
growth inhibition of fungus is increasing with increase in concentration. These results show that TCLE presents significant anti-
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INTRODUCTION

Despite of tremendous progress in human medicines,
infectious diseases caused by bacteria, fungi, viruses and
parasites are still a major threat to public health. There
impact is particularly large in developing countries due to
relative unavailability of medicines and the emergence of
widespread drug resistance.' During the last two decades,
the development of drug resistance as well as the
appearance of undesirable side effects of certain
antibiotics® has lead to the search of new antimicrobial
agents mainly among plant extracts with the goal to
discover new chemical structures, which overcome the
above disadvantages.3 Current research on natural
molecule and products primarily focuses on plants since
they can be sourced more easily and be selected based on
their ethno-medicinal uses.* Tecomaria capensis (family:
Bignoniaceae) also known as Cape-honeysuckle® is a fast
growing, scrambling shrub which may grow up to 2-3m
high and spread more than 2.5m. Tecomaria capensis is
an evergreen plant in warm climate areas but loses its
leaves in colder areas. It has pinnately compound leaves
that have oval leaflets with blunt teeth. Flowering time
for this shrub is very erratic and often it flowers all year
round. Flowers are orange in color. Plant is used as a
traditional medicine to relieve pain and sleeplessness.6
Dried powdered bark infusions are taken for
sleeplessness’, reported to induce sleep.8 It included in
the list of African plants evaluated for in vitro
antiplasmodial activity against Plasmodium falciparum.9

MATERIALS AND METHODS

Plant material

The leaves of Tecomaria capensis were collected from
Jaipur, Rajasthan, India and a voucher specimen (RUBL
20847) for this plant material was preserved in the
herbarium of Department of Botany, Rajasthan
University, Jaipur. The leaves, dried in shade were

powdered and subjected to soxhlet with methanol for 72
hr. The extract collected was evaporated (yield 26.66%.
w/w), and stored in a vacuum desiccator. The preliminary
phytochemical investigations (table 1) with the
methanolic extract revealed the presence of flavonoids,
flavones, phenolic compound, tannins, volatile oil, fixed
oil, steroids, saponins, glycosides.

Drugs and chemical

The following drugs namely Ciprofloxacin and chemicals
methanol, DMSO, PDA, NA were used during the
experimental study.

Micro-organisms

Bacteria: Escherichia coli (ATCC25922), Staphylococcus
aureus (ATCC29213), Pseudomonas aeruginosa (ATCC
27853), Bacillus cereus (ATCC6633) and Enterococcus
faecalis (MTCC439).

Fungus: Clinically isolates of Alternaria alternata and
fusarium solani fungi.

In-vitro antibacterial activity (Well-diffusion method)

The determination of the inhibitory effect of the TCLE on
test bacteria was carried out by agar well diffusion
method.™ Bacterial cultures were grown at 37°C for 24 h
in Nutrient Broth. The culture suspensions were adjusted
by comparing against 0.5 McFarland standard 2-3x10°
CFU. Petri dishes with 10 ml of Nutrient Agar were
prepared, previously inoculated with 100 pL of the
culture suspension. The wells (7.0 mm) were made and
the TCLE and reference (ciprofloxacin, 5mcg) which is
dissolved in DMSO was added to wells (100 uL) and same
volume (100 uL) of DMSO was used as a control. The
inoculated plates were incubated for 24 h. After
incubation, the diameter of the inhibition zone was
measured with calipers. The measurements were done
basically from the edge of the zone to the edge of the
well.
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In-vitro antifungal susceptibility

The procedure for the PDA method."* PDA powder was
dissolved in distilled water to a final concentration of
39¢/liter and then sterilized at 121°C for 15 min. The
sterilized PDA solution was placed in a water bath, and
the temperature was cooled to and maintained at 55 to
60°C. The antifungal agent stock solutions were mixed
with the PDA solution to produce a series of different
final concentrations as 2%, 6% and 8%. Drug-free agar
containing only 1% DMSO was used as a positive control
and without inoculation one plate used as negative
control. The mixtures of antifungal agent and PDA
solutions were poured directly into the plates. After the
plates were cooled to room temperature, freshly made
fungal suspension (5 x10° to 2 x10*/ml) was inoculated
onto the agar plate. The plates were incubated
aerobically at 35°C until the 7 days and then measure the
growth of the fungi on the plate.

RESULTS

Table 1: Preliminary phytochemical investigations with
the methanolic extract

TEST OBSERVATION
Alkaloids =
Carbohydrates
Flavonoids
Flavones
Phenolic compound
Tannins
Coumarins
Volatile oils
Fixed oil and fats
Steroids
Proteins
Saponins
Glycosides +

+ |+ |+ |+ |+ |+ ]|+ |+

+

In-vitro antibacterial activity (Well-diffusion method)

Five bacteria were tested for their sensitivity to TCLE,
antibacterial potency was determined by the well
diffusion method. Table 2 presents diameters of
inhibition zones (clear zones around wells) exerted by the

various concentrations of TCLE and standard
ciprofloxacin. Concentration of TCLE 8mg/ml shown more
potency then compare to standard Ciprofloxacin.

In-vitro antifungal susceptibility

Two fungi were tested for their sensitivity to TCLE,
antibacterial potency was determined by the antifungal
susceptibility method. Table 3 presents diameters of
growth zone of fungi exerted by the various
concentrations of TCLE. We have seen that increase in
concentration of extract inversely proportional to
increase in zone of growth. We compared the result with
positive control.

DISCUSSION

Medicinal plants have been used for ages in the
treatment of diseases.”? In recent years, herbal medicines
have increasingly been using to treat infections difficult to
manage.” Plants are known to produce certain chemicals
which are naturally toxic to bacteria, and a large body of
literature has validated the antimicrobial activity of plant
extracts."**

Plant contains phenolic compounds. Most of the studies
on the mechanism of phenolic compounds focused on
their effects on cellular membranes. Actually, phenolics
not only attacked cell wall and cell membrane, thereby
destroying its permeability and releasing of intracellular
constituents (ribose, Na glutamate, etc.) but also
interfered with membrane function e.g. electron
transport, nutrient uptake, protein and nucleic acid
synthesis and enzyme activity. That was, active
compounds might have several invasive targets which
could lead to inhibit the bacteria. Furthermore, leakage of
intracellular material was a general phenomenon induced
by many antibacterial substances, the level of leakage
from Escherichia coli and Staphylococcus aureus observed
was in correlation with the concentration of phenolics
present.’®*’

TCLE showed very good antibacterial activity against
Escherichia coli (ATCC25922), Staphylococcus aureus
(ATCC29213), Pseudomonas aeruginosa (ATCC 27853),
Bacillus cereus (ATCC6633) and Enterococcus faecalis
(MTCC439) and antifungal activity against Alternaria
alternata and fusarium solani. So, TCLE can be considered
as a good antimicrobial agent.

Table 2: Anti-bacterial Activity of TCLE by compare with ciprofloxacin as a standard drug

Available online at www.globalresearchonline.net

Zone of inhibition (In mm)
S. No Bacteria TCLE TCLE TCLE TCLE STD (Ciprofloxacin)
2mg/ml | 4mg/ml | 6émg/ml | 8mg/mi 5mcg
1. Escherichia coli 16+1.63 | 20+0.82 | 36+1.22 | 38+0.82 35+1.22
2. Staphylococcus aureus 14+0.82 | 18+1.22 | 35+0.41 | 38+0.82 30+0.82
3. pseudomonas aeruginosa | 12+0.82 | 16+1.63 | 34+1.22 | 35+0.82 30+1.63
4, Bacillus cereus 16+1.63 | 20+0.82 | 35+0.41 | 36+0.41 30+1.63
5. Enterococcus faecalis 15+0.41 | 21+1.63 | 34+0.82 | 37+0.82 29+0.41
Presented data given in MeanzS.D., n =3
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Figure 1: Antibacterial activity of TCLE using ciprofloxacin as a standard

Table 3: Anti-fungal activity of TCLE by compare with positive control

1. Alternaria alternata 81.17+0.94 37.5£1.22 No growth No growth

2. Fusarium solani 81.83+0.62 31.540.82 16.5+1.22 9+1.63
Presented data given in MeantS.D, n =3

Figure 2: Antifungal activity of TCLE by compare with (+) control and (-) control
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