ISSN 2277-3657

Research Article
m IIPR AS Available online at www.ijpras.com

= I nternational Journal of
International jaurnal of

. Pharmaceutical Research &
PRt Remarch Volume 4, Issue 2 (2015):34-57 Allied Sciences

Evaluation Of In Vitro Antibacterial Activity of Some Sri Lankan
Medicinal Plants

Athige Rajith Neloshan Silva'’, Dissanayake Mudiyanselage Ranga Kumara Dissanayake’,
Chathuranag. Bhrathee. Ranaweera', Ranjith Pathirana' and Wanigasekara Daya Ratnasooriya'

! Faculty of Allied Health Sciences. Department of Basic Sciences, General Sir John Kotelawala
Defence University, Si Lanka
2 Faculty of Science, University of Colombo, Colombo 03, Si Lanka.
* Email: nsrajith2005@yahoo.com

Subject: Microbiology
Abstract

This study evaluated in vitro antibacterial activity and their minimum inhibitory concentration of five plants
(stem of Stereospermum suaveolens,Oroxylum indicum and roots of Clitoria ternatea, whole plant of Bacopa
monnieri and Alysicarpus vaginalis) used in traditional and folk medicine of Sri Lanka for treatment of various
bacteria induced infectious diseases. This was performed using aqueous extracts against two gram positive
[Staphylococous aureus (ATCC 25923); Bacillus cereus (ATCC 11778)] and three gram negative
[Pseudomonas aeruginosa (ATCC 9027); Escherichia coli (ATCC 35218); and Salmonella typhimurium
(ATCC 13311)], clinically important bacterial pathogens, using Kirby-Bauer disk diffusion test and broth micro-
dilution technique. The results showed, for the first time, that the water extract of roots of C. ternatea exhibits
dose-related potent antibacterial activity (MIC: 128 ug/ml) against bacterial pathogen, B.cereus. Whilst the
extracts of other four plants possessed no antibacterial activity against any of the bacterial strains tested. The
antibacterial activity of C. ternatea roots is attributed to flavonoids, polyphenols including tannins, and saponins
present in the extract. It is concluded that roots of Sri Lankan medicinal plant C. ternatea can function as a
potent antibacterial agent against common food poising bacterial pathogen, B.cereus.
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Introduction

Currently, there are many potent antibiotics/ be US $5 trillion by 2050.” Interestingly, today

chemotherapeutics available for the treatment of
wide range of infectious diseases mediated via
bacteria. ' % 3]However, unfortunately, the
efficiency of the currently available antibiotics is
declining substantially due to emergence of
resistance resulting from their indiscriminate use.'”
23 I fact, this is a serious threat to health.!!
Further, many of the antibiotics are expensive and
induce side effects, some of which are serious.!"
JIAs such, obviously, there is an urgent need for
search and development of novel therapeutically
active  antibiotic  drugs, preferably  from
natural/herbal sources, for the treatment of
infectious diseases. In this context, it is worth
noting that over 50% of all modern clinically used
drugs have either natural (based on Ayurveda,
traditional and folk medicine) or semisynthetic
origin'”; demand for herbal product worldwide has
been increasing at an annual rate of 8%; and the
estimated value of the global herbal market would

about 1500 species of medicinal plants are used in
Sri Lanka, out of which around 208 plants are
frequently used. '® This study was conducted to
determine the antibacterial activity and minimum
inhibitory concentrations of water extracts of stem
of Stereospermum suaveolens DC  (Family:
Bignoniaceae), and Oroxylum indicum (L.) Vent
(Family: Bignoniaceae), and Clitoria ternatea
(Family: Leguminosae) whole plant of Alysicarpus
vaginalis (Family:Leguminosae) and Bacopa
monnieri(L.) Pennell (Family: Plantaginaceae)
against selected gram positive [Staphylococous
aureus (ATCC 25923); Bacillus cereus (ATCC
11778)] and gram negative [Pseudomonas
aeruginosa (ATCC 9027); Escherichia coli (ATCC
35218); Salmonella typhimurium (ATCC 13311)].
In Sri Lanka ethnomedicine these plants are used
for the treatment of several bacteria induced
infectious diseases. |"**'%
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Material and Methods

Collection & Authentication

Whole plant of Bacopa monnieri and Alysicarpus
vaginalis and roots of Clitoria ternatea were
collected in Beliatta (geographical coordinates:
6°1'119" North, 80°452700" East) situated in
Hambantota district, Southern province of Sri
Lanka, in October 2014. Dried pieces of stem bark
of Sereospermum suaveolens and Oroxylum
indicum were purchased from the drug outlet of
Wickramarchchi Ayurveda Institute in Gampha
district Sri Lanka in October 2014. The stem barks
had been identified by the Pharmacognosist /
purchasing officer of the drug outlet. Whole plant
of Bacopa monnieri and Alysicarpus vaginalis and
roots of Clitoria ternatea were identified and
authenticated by Emeritus Professor (Mrs)
A.S.Seneviratne , Department of Plant Sciences,
University of Colombo, Sri Lanka. Voucher
specimen of whole plants (BM/02/2014
AV/03/2014 ) , stem barks (SS/04/2014 ,
01/05/2014) and roots (CT/05/2014) were
deposited at the Department of Basic Sciences at
the Faculty of Allied Health Sciences, General Sir
John Kotelawla Defence University, Sri Lanka.

Freeze dried plant extracts were evaluated
using disc diffusion method as described by,
Clinical and Laboratory Standard Institute. "'"The
plant extracts were dissolved in methanol: water at
a ratio of 6:4, this solvent mixture was used as the
negative control. Gentamycin (10 pg/disc) was
used as the positive control. The growth medium
was Muller Hinton Agar and the concentrations of
bacterial suspensions were compared with 0.5
McFarland standards as described by, Clinical and
laboratory standard institute. 'The antibacterial

activities were determined against Staphylococcus
aureus(ATCC 25923), Pseudomonas aeruginosa
(ATCC 9027), Escherichia coli (ATCC 35218),
Bacillus cereus (ATCC 11778) and Salmonella
typhimurium (ATCC 13311) at 1000 pg of plant
extract/disc and 500 pg of plant extract/disc

Those were active at 500 concentration were
subjected to the determination of Minimum
Inhibitory Concentration (MIC value) using broth
micro-dilution method with modification using
Mueller Hinton Broth as the medium as described
by , National Committee for Clinical Laboratory
Standards.!"”'The commercial antibacterial agent
rifamycin was used as positive controls.

Statistical Analysis

Data expressed as mean Inhibition zone diameter +
SEM. The results recorded were statistically
analyzed by one way ANOV A using Minitab.

Results:

As shown in Table 1, there was no antibacterial
activity of root extracts of Oroxylum indicum and
Alysicarpus  vaginalis  stem  extract  of
Sereospermum suaveolens and whole plant extract
of Bacopa monnieri, at 1000 and 500mg/disk
concentrations. On the other hand, root extract of
Clitoria ternatea showed potent antibacterial
activity only against B. cereus strain both at
concentrations of 1000 pg/disc and500 upg/disc
with an Inhibition zone diameter of 13.0 £0.6 mm
and 10.1 £ 0.2 mm respectively. Five hundred
microgram/disk concentration of C.ternatea , was
further subjected for the determination of
Minimum Inhibitory Concentration (MIC value)
against B. cereus and the MIC value of C.ternatea
against B. cereus was found to be 128ug/ml

Table 1: Antibacterial Screening Results of Plant Extracts (n = 3).

Antibacterial activity

(Inhibition zone diameter - mm)

S. aureus B. cereus P. aeruginosa E. coli S. typhimurium
Plant extract 1000 500 1000 500 1000 500 1000 500 1000 500
pg/disc  pg/disc  pg/disc  pg/disc  pg/disc  pg/disc  pg/disc  pg/disc  pg/disc  pg/disc
Oroxylum - - - - - - - - - -
indicum
Clitoria - - 13.0 10.1 - - - - -
ternatea +0.6 +0.2
Bacopa - - - - - - - - -
monnieri
Sereosperm - - - - - - - - -
u suaveolens
Alysicarpus - - - - - - - - -
vaginalis
Gentamycin ~ 23.1 21.7 20.6 22.3 19.6 21.4 224 £ 240 213 + 185 =
+1.0 +0.9 +0.8 +2.6 +2.1 +1.8 1.5 +1.9 1.9 1.9

Data expressed hers as mean Inhibition zone diameter + SEM. : - indicate no antibacterial activity.
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Discussion

Peer reviewed published reports on antibacterial
activity of Sri Lankan medicinal plants are limited
although many research communications are
available ' '* . Further, many of these studies
have been conducted just to find out the zone of
inhibition against bacterial pathogens, but, have not
investigated the MIC values. This study
investigated in vitro antibacterial activity and
minimum inhibitory concentration (MIC) of
aqueous extracts (dissolved in CH;OH: H,O
solvent system) of five medicinal plants commonly
used by Sri Lankan traditional practitioners for
various infective conditions, namely, stem of
S.suaveolens,'? roots of C.ternatea and 0.
indicumn,” whole plant of A. vaginalis'whole plant
of B. monnieri®and against two gram positive
[Staphylococous aureus (ATCC 25923); Bacillus
cereus (ATCC 11778)] and three gram negative
[Pseudomonas aeruginosa (ATCC 9027); E. coli
(ATCC 35218); Styphimurium (ATCC 13311)]
clinically important bacterial pathogens using
Kirby Bauer disk diffusion test and broth micro-
dilution technique using Muller Hinton broth
medium. These are widely used, well recognized
simple validated and relatively inexpensive
bacteriological techniques Generally, for
antibacterial investigations of plant extracts,
methanol is considered as the best * ' 17 but, we
have used water extracts since in traditional, folk
and Ayurvedic medicine aqueous extracts (hot and
cold) are used mostly as medications. Further, there
are reported studies showing antibacterial activity
of plants using water extracts as in the present
investigation '* >

The results unequivocally show that the
water extract of roots of C.ternatea exhibits potent
antibacterial activity (MIC: 128 pg/ml) in vitro
against gram positive bacterial pathogen, B. cereus
in our experimental settings. What is more is that
this antibacterial action appeared to be dose-
related, even though, only two concentrations were
tested. However, the present study, does not
pinpoint whether the antibacterial activity of the
roots of C. ternatea is mediated via a
bactericidal and/or bacteriostatic mechanisms.
Nevertheless, this is a novel finding which has
implications in medicine and in food industry
.B.cereus is known to cause food poisoning with
several gastrointestinal symptoms such as nausea,
vomiting, epigastric pain or diarrhoea (18). In
addition to food poisoning, B.cereus causes number
of systemic and local infections in both
immunologically compromised and immune
competent individuals '*; and B. cereus has a
ubiquitous distribution in food (meat, rice, cereals,
vegetables, fruits etc) and food products (yogurt,
cheese, milk etc) '8 On the other hand, the other
four extracts (S. suaveolens, O. indicum,

A.vaginalis, B. monnieri) had no antibacterial
activity against any of the bacterial strains tested.
However, some investigators have reported in vitro
antibacterial activity of B. monnieri against E. coli,
Styphimurium, Saureus, and Scerevisiae.
16,17This discrepancy between our results and
others '* 7 could be due to differences in bacterial
strains used, solvent extraction procedures and
methods employed for detection of antibacterial
activity. Alternatively, such a difference in
antibacterial activity may be attributed to difference
in the geographical positioning of countries from
where the plant materials have originated. For
example, in vitro antibacterial and antifungal
activities have been reported in Tribulus terrestris
from Turkey and Iran but not from Iraq . As
mentioned earlier, of the strains tested, the
antibacterial activity of C. ternatea roots was
confined only to bacterial pathogen, B. cereus. This
indicates that C.ternatea aqueous root extract
functions only as a narrow spectrum antibacterial.
In one aspect this is a disadvantage in the treatment
of acute life threatening infectious diseases where
immediate antimicrobial therapy is essential
Whilst on another aspect, it is an advantage since
such an antibacterial would not disrupt the normal
flora of gut that plays a vital role in excluding
pathogens;'Patient who take broad spectrum
antibiotics orally sometimes develop the life
threatening disease called antibiotic associated
colitis when normal intestinal flora are inhibited or
killed. Recently, we showed, for the first time, the
aqueous root extract of C.ternatea possess in vitro
antirheumatic arthritic activity *°; possessing of
both of antibacterial and antirheumatic arthritic
activity by simple plant extract is indeed a rare
occurrence.

The phytochemical profile of C. ternatea
root extract showed the presence of alkaloids,
flavonoids, tannins, phenolics and saponins.
Flavonoids and phenolics have been shown to
mediate antibacterial activity via interactions with
proteins on the bacterial cell wall and there by
disrupting its functional and structural integrity'’,
and this is one of the key mechanisms via present
day antibiotics act " > *. Such a mode of action is
possible in the present study as well. Alkaloids
isolated from plants are shown to possess
antibacterial action which is mediated via
interactions with bacterial DNA '°. C.ternatea root
extract can precipitate an antibacterial action, as
evident in this study, by this mechanism too.
Saponins are also shown to induce antibacterial
actions through a membranolytic action . This
mode of action is also likely to be operative in the
present study. Thus, C.ternatea root extract can
provoke the antibacterial action against, B.cereus,
as evident in this study, via a single or multiple
mechanisms mentioned above.
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Conclusion

In conclusion, this study demonstrates, for the first
time, potent in vitro antibacterial activity of an
aqueous root extract of C.ternatea against gram
positive pathogen, B. cereus, which causes food
poisoning in man; currently there is growing
interest to use herbal extracts for preservatives of
food. Moreover, the result indicates a strong
possibility of developing safe potent and cheap
antibacterial agent from C.ternatea roots.
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