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Abstract
The chloroform soluble fraction doflacourtia jangomasand Flacourtia sepiaria were subjected tdan vitro
antibacterial screening (by disc diffusion methadpinst two Gram positive and two Gram negativetdvac to
know antimicrobial effectiveness. Chloroform fractiof Flacourtia jangomashowed good activity against all the
tested bacteria and among thEmcoli was found the most susceptible bacterium withzthree of inhibition was 14
+ 0.59 mm.Flacourtia sepiariahad no activity againsk. coli and Bacillus cereusin respect of the zone of
inhibition of both plant fractionsilacourtia jangomaswvas better activity thaflacourtia sepiaria Among alll
tested extract, onl¥. jangomasextract showed significant MIC value, ranges aB25 to 5 mg/ml). In toxicity
study, the chloroform fraction dflacourtia jangomasshowed toxic effect using brine shrimp lethalitpdssay
with LCsq values of 12.58ig/ml.
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I ntroduction

Simultaneous with population explosion, virulent Moreover, theses synthetic antibiotics have madg si
strains of microorganisms become more common anceffects including organ-damaging effects, histatiyi
their increased attack accounts for increased fitgrta  drug to drug interaction problems and sd. dfinding
Bangladesh, being a country with high density of healing powers in plants is an ancient idea. Drugs
population, infectious diseases becomes a greatlerived from unmodified natural products or drugs
challenge in the health and economic sector. Tosemi-synthetically obtained from natural sources
prevent infectious diseases, large number of atids, corresponded to 78% of the new drugs approved éy th
mostly synthetic drugs, of different chemical nathes ~ FDA between 1983 and 1994 This evidence
been developed in the last few decades. Now a days, contributes to support and quantify the importante
good number of antibiotics are found to be reststan screening natural products. Plants are rich in dewi
Inappropriate and injudicious uses of antibioticself ~ variety of secondary metabolites such as tannins
treatment practices are some of the major reasams f terpenoids, alkaloids, flaonoids, etc, which showed
rapid and widespread drug resisténde recent years, Wwide range ofin vitro antibacterial and antifungal
hospital environments become a major site for theactivity®’. So, the development of new antibacterial
emergence of multiple drug resistant strains thaken agents, the most feasible way to combat the problem
the situation more dangerdus microbial resistance and for substitution with
ineffective ones. Moreover, it is presumed that the
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Bangladesh is a country with large genetic diversit

medicinal plants. Traditional medicine and modern
have already identified the antimicrobial and other
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medicinal values of most of these plantsHowever, air evaporated to solid mass. The net weight of dry
huge number of medicinal plants is yet remains extract was 5 gm. The dry plant extract (2gm) was
unidentified. As a first step, screening of plafis dissolved in CHGl and fractionated in a conical flask
their antimicrobial properties is helpful for idéging using CHC} solvent system. Each fraction further
such potent plants. In the present stuBigcourtia evaporates using Rotary evaporator and then aaddri
jangomas and Flacourtia sepiaria was taken for to solid mass (60mag).

investigation its antibacterial property againsimngeo  Test microor ganisms

pathogenic bacteria. Flacourtia jangomas and Strains, including fungi and bacteria both Gram
Flacourtia  sepiaria- belong to the family positive and negative were obtained from Intermatio
Flacourtiaceae. In India, dried leaves [Blacourtia Centre for Diarrhoeal Disease Research, Bangladesh
jangomasare used to treat asthtfiand a decoction of ~(ICDDR,B). Bacillus cereusATCC 14579, Bacillus

the leaves of the same species are used to treahegaterium ATCC 6019, Escherichia coli ATCC
diarrhoea and dysentery in the Malay Peninsulavo 25922, Shigella shigaATCC 9161, were used as test
limonoids, i.e. limolin and jangomolide were remait  microorganism. All these bacterial are recommended
from the stem and bark df. jangomas Leaves and by ATCC for their susceptibility assay. The straame
bark are slightly acid and acrid and reported to bemaintained and tested on Nutrient Agar (NA) for
useful in diarrhea, piles, weakness of limbs, hilegd bacteria.

gums and stomatifi§ Leaves and stem also have anti- Screening of antibacterial activity

diabetic propert’. Roots are important remedy for The chlororform fractions of the root dflacourtia

relieving toothache. Fruits are used in treatméfiver jangomas and Flacourtia sepiaria were tested for
related disordef& In Indo China the liquid from the antibacterial activity by disc diffusion meth8d By
infusion of the roosted or grilled leaves Eiacourtia reconstituting  with  ethanol, two  different

sepiaria is given to woman after parturitibh In concentrations of each fraction (12Bdisc and
addition, considering the folk medicinal applicatiof 250ug/disc) were prepared. The test microorganisms
those plants, this work was set out in order towere inoculated into respective medium by spreatepl
investigate the antibacterial activity of chlorafor = method with 24h cultured bacteria, grown in nutrien
fraction of Flacourtia jangomas and Flacourtia  broth media. After solidification the filter papelisc
sepiaria against some pathogenic bacteria. Toxicity (5mm in diameter) impregnated with the extract was
profile was also investigated using brine shrimp placed on test organism-seeded plates. As positive
toxicity assay. control, Standard Amoxicillin (3@y/disc) disc and as

. negative control, a blank disc impregnated with 110
Material and Methods ethanol solvent was used. The antibacterial aslsags
Plant materials were incubated at 87C for 24h. The antibacterial
The root of planFlacourtia jangomasandFlacourtia  activities of the fractions were then determined by
sepiaria were collected from the adjoining area of measuring the respective zone of inhibition in riime
Rajshahi University Campus, Bangladesh during extracts that showed antimicrobial activity wereeta
November to December 2006 and were identified bytested to determine the Minimal Inhibitory
Taxonomist, Department of Botany and University of Concentration (MIC) for each bacterial and fungal
Rajshahi, Bangladesh where a voucher specimensamme according to methtd
number (Voucher No # 98) has been deposited. Deter mination of Minimum Inhibitory

Preparation of extracts Concentration (M1C)

The plant material was shade-dried with occasionalp|C values were also studied for microorganisms,
shifting and then powdered with a mechanical gninde which were determined as sensitive to the extract i
passing through sieve #40, and stored in a tightdisc diffusion assay. In order to determine the MIC
container. The powdered plant (750gm) was taken inyajues, extract was dissolved in 10% DMSO to make a
large glass bottle and extracted with Ethyl acetate concentration of 100 mg/ml. The extract was diltited
MeOH (7:3) for 7 days. The procedure was repeateds simple dilution manner to make concentrationthen
twice using same solvent system for next 3 day® Th range of 20, 10, 5, 2.5, 1.25, 0.625, 0.312 mgfhl.
extract was decanted first through a cotton plud an m| of the extract was then added to each hole. MI@
finally filtered through filter paper to get clefitrate.  \yas taken as the lowest concentration of extrawis t
The filtrate obtained by repeated maceration Wascaused a clear to semi clear inhibition zone arabed

evaporated under reduced pressure at 40°c usingpole. All the tests were repeated in triplicates.
Rotary evaporator. It renders a gummy concentrade a
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Deter mination of Relative Percentage InhibitionThe
relative percentage inhibition with respect to posi
control was calculated by using the following
formula’®. Relative percentage inhibition of the test
extract = [{100 x (a - b)}/(c - b)]. Where, a: tbt@rea
of inhibition of the test extract; b: total area of
inhibition of the solvent; c: total area of inhibit of
the standard drug. The total area of the inhibitias
calculated by using areams?;, where, r = radius of the
zone of inhibition.

Brine Shrimp L ethality Bioassay

The toxic potnetiality of the plant crude extractda
fractions were evaluated using Brine Shrimp lethali
bioassay methdd where 6 graded doses (viz,.
10ug/ml, 2Qug/ml, 4Qug/ml, 8Qug/ml, 16Qug/ml,
320ug/ml) were used. Brine shrimp#rtemia salina

[Haque et al., 2(7): July, 2011]
ISSN: 0976-7126

Flacourtia sepiariahad no activity againgt. coli and
Bacillus cereus.

Minimum inhibitory concentration (MIC) values ofeth
CHCl; fractions of the root extract &f. jangomasand

F. sepiaria against susceptible bacteria were
represented in table 2. All the tested extractswveldo
significant variations in MIC values depending upon
the test bacteria. Among all tested extract, oRly
jangomasextract showed significant MIC value, ranges
of (0.325 to 5 mg/ml).

The results of relative percentage inhibition are
reported in Table 3F. jangomasextract showed the
maximum relative percentage inhibition agaiBstcoli
(34.82%) followed byS. shiga (20.45%) andB.
megaterium (22.91%) at the dose of 250 pug/ml.
However, the relative percentage inhibition ranges

Leach) naupli Ocean 90, USA were used as testl1.01% to 17.43%, at the dose of 250 pg/ml, Ror

organisms. For hatching, eggs were kept in brirth @i

sepiariawhereas, no relative percentage inhibition was

constant oxygen supply for 48 hours. The maturefound against. coli andB. cereusat the dose of 125
nauplii were then used in the experiment. DMSO wasHg/ml.

used as a solvent and also as a negative contnel. T Phytoconstituents

median lethal concentration kg£of the test sample
after 18 hours was obtained by a plot of percentdge

such as saponin, phenolic
compounds, flavonoids and glycosides have been
reported to inhibit bacterial growth and to be potitve

the dead shrimps against the logarithm of the sampl to plants against bacterial and fungal infectféins

concentration. Vincristin Sulphate, a well known
anticancer drug was used as a reference stand#risin
case.

Statistical analysis

All assays were performed in triplicate under stric
aseptic conditions to ensure consistency of atlifigs.
Data of all experiments were statistically analyzed

expressed as the mean # standard deviation of threg@resence of

replicate experiments.

Results and Conclusion

Literature review revealed the methonolic extrddhe

F. jangomashave various secondary metabolitag
flavonoids, saponins and carbohydrate, steroids,
tannins, and phenolic compountsTwo limonoids,
i.e. limolin and jangomolide were reported from the
stem and bark of. jangoma¥. So the antibacterial
activity showed by the extract may be due to the
steroids, flavonoids and saponin.
Moreover, Sivastavaet al.?* reported that the fruit
extract of F. jangomasshowed good activity against
Pseudomonas aeroginosa, Klebsiella pneumamd

Table 1 expressed the comparative antibacterialEscherichia coli Our result also supported to this

activity (zone of inhibition) of chloroform fractics of
root of Flacourtia jangomasand Flacourtia sepiaria.
Chloroform fraction ofFlacourtia jangomasshowed
good activity against all the tested bacteria amtdrzg

report.

The brine shrimp lethality bioassay (BSLA) has been
used routinely in the primary screening of the erud
extracts to assess the toxicity towards brine ghrim

themE. coli was found the most susceptible bacterium which could also provide an indication of possible

with the zone of inhibition was 14 + 0.59 mm. In
respect ofShigella shigaand Bacillus megaterium,
(zone of inhibition were 10 + 0.50 and 11 + 0.50 mm
respectively), at the dose of 250 pg/iRlacourtia
jangomaswas shown the similar or little bit higher
activity than the standard Amoxicillin (zone of
inhibition were 10 £ 0.05 and 9 + 0.03 mm fahigella
shiga and Bacillus megateriumgespectively). On the
otherhand Flacourtia sepiariahave showed moderate
activity against all the tested bacteria with tlome of
inhibition range was 7 £ 0.59 to 9 + 0.82 mm, & th

toxicity of the test materials. A number of novel
antitumor and pesticidal natural products have been
isolated using this bioassdyThe toxicity exhibited by
the chloroform fraction ofFlacourtia jangomasand
Ampicillin trihydrate was presented in figure 1.her
median lethal concentration (k§ of chloroform
fraction of Flacourtia jangomaswas 12.58g/ml
compared with positive control Amplicillin trihydie
(11.48.g/ml). The variation in BSLA results may be
due to the difference in the amount and kind ofdox
substances (e.g. flavonoids, triterpenoids, or

dose of 250pg/ml, whereas at the dose of 125 pg/mlcoymarins) present in the crude extrictsoreover,
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this significant lethality of the crude plant fract
(LCso values less than 100 ppm ag/mL) to brine
shrimp is indicative of the presence of potent mptic
and probably insecticidal compounds which warrants
further investigation. BSLA results may be used to
guide the researchers on which crude plant
extracts/fractions to priority for further fractiation
and isolation of these bioactive compounds. Other
cytotoxicity tests and specific bioassays may beedo
on the isolated bioactive compounds later.

In conclusion, the results of the present study, in
agreement with other authétsndicate that the CHGI
fraction of Flacourtia jangomasexhibits interesting
antimicrobial properties and also show potent fibxic
These results of the investigation do not reveat th
which - chemical compound is responsible for
aforementioned activity. Now our next aim is to
explore the lead compound liable for aforementioned
activity from this plant.
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Table 1: In vitro antimicrobial activity of Flacourtia jangomas and Flacourtia sepiaria extract on various
bacterial by disc diffusion method

®Diameter of Zone of inhabitation (mm) b e
. | - — Amoxicillin
Test microorganisms F. jangomas F. sepiaria 10 pg/disc)
125ug/disc | 25@Qug/disc 12%ig/disc | 25@Qug/disc (1019
Gram Negative
Shigella shiga 8+0.19 10 +0.50 7+£0.34 9+0.82 10 + 0.05
Escherichia coli 9+ 0.56 14 + 0.59 NA 8+0.43 25 +0.89
Gram Positive
Bacillus cereus 7 £0.50 8 +£0.09 NA 7 +£0.59 12 +0.02
Bacillus megaterium 8 £0.69 11+ 0.50 8+0.17 9+0.18 9+0.03

@ Values of the observed diameter zone of inhibitimm) excluding cap diameter. Incubation condititors
bacteria — 24 hours at %7. Assay was performed in triplicate and resuléstae mean of three values + Standard
Deviation.
® Reference standard

NA- Zone of inhibition< 5 mm consider as no activity.

Table 2: Minimum inhibitory concentration of CHCI; fractions of Flacourtia jangomas and Flacourtia
sepiaria extract on various bacterial by agar diffusion method.

Minimum Inhibitory Concentration (MIC) (mg/ml)
Extract Gram Positive Gram Negative
B. cereus B. megaterium S. shiga E. coli
F. jangomas 5 1.25 1.25 0.325
F. sepiaria 10 > 20 10 > 20
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Table 3: Relative percentage inhibition of fractions of Flacourtia jangomas and Flacourtia sepiaria extract on
various bacterial

Test microorganisms Relative percentage inhibifinr?o)
F. jangomas F. sepiaria
125ug/disc | 25@g/disc | 12%ig/disc | 25@g/disc
Gram Negative

Shigella shiga 14.39 20.45 10.12 17.43

Escherichia coli 18.30 34.82 - 13.21
Gram Positive

Bacillus cereus 10.45 13.29 - 11.01

Bacillus megaterium 13.97 22.91 13.29 16.49

Fig. 1: Toxicity assay of CHCI; fractions of Flacourtia jangomas by Brine shrimp lethality bioassay
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