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ABSTRACT

The present study was carried out to investigate the antimicrobial
effect of the ethanolic extract of rootsand bark of Caesaria tomentosa.
The antimicrobial activity of the extractswere studied against five
bacterial and two fungal strains by Well Diffusion Methodand Broth
Dilution method. Broad spectrum activity was seen against both gram-
positive (Staphylococcus aureus and Bacillus subtilis) and gram-
negative bacteria (Escherichia coli, Pseudomonas aeruginosa and
Salmonella  typhimrium). Among all the bacterial strains
Staphylococcus aureusshowed the highest activity. The antifungal
study revealed a significant activity against both Candida albicansand

antifungal Aspergillus niger.
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1. INTRODUCTION

In recent years, antibiotic resistance has become a serious and widespread problem in

developing countries and it is aresult of inappropriate usage, abuse and over prescription of

antibiotics causingadverse drug reactions and mortality.? Global emergence of resistant

bacteria is the result of ineffectiveness of current antibiotics and drugs causing treatment

failure.®! Hence there has been a growing interest in using alternative therapy and the

therapeutic use of natural products specially medicinal plants.

[4.5]

Casearia is one of the genus of Salicaceae family with huge pharmacological importance. In

South American and Asian countries, different Casearia species have been used as folk
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medicines since ancient times. The pharmacological studies proved that the crude extracts
and isolated compounds from this genus showed hypoglycemic, antioxidant, antiulcer, anti-
inflammatory activities, antimicrobial as well as anti-snake venom property.[! Casearia
tomentosa, it is a small tree up to 50-80 cm girth and 7 m tall. Its common name is Chilla.
Different parts of C. tomentosa is traditionally claimed for its medicinal importance like in
ulcers, dropsy, fissures, colic pain in the abdomen, malarial fever, tonsillitis pain, wounds,
and in severe bone fractures as a plaster.[’™

The literature survey revealed that Casearia tomentosa is still an under explored species with
a diverse range of folk uses.™ The aim of this study was to screen theantibacterial and
antifungal activity of C. tomentosa.

2. MATERIALS AND METHODS
2.1 Collection of plant species: The roots ofC. tomentosa were collected from wild forests of
North Goa. The collected plant material was air-dried under shade and dried roots were

crushed into powder by mechanical blender.

2.2 Preparation of ethanolic extracts: The rootsand bark of C. tomentosa were collected,
washed and dried in shade. The dried roots and bark were powdered (300 gm) and
exhaustively extracted separately by maceration with ethanol (95%) for three days. After
three days, ethanol layer was decanted off. The process was repeated for three times. The
solvent from the total extract was distilled off and the concentrate was evaporated to a syrupy
consistency using rotary vacuum evaporator (25 rpm; 60°C) and then evaporated to

dryness.!*!

2.3 Antimicrobial Susceptibility Testing

2.4 Microorganisms: In the present study, ethanolic extract of the roots of C. tomentosa was
tested for antimicrobial activity by well diffusion method. Five bacterial strains used included
two gram-positive- Staphylococcus aureus (ATCC 6538P) and Bacillus subtilis (ATCC 6633)
and three gram-negative bacteria -Escherichia coli (ATCC 35218), Pseudomonas aeruginosa
(ATCC 19429) and Salmonella typhimurium (ATCC 23564). Two fungal strains, Candida
albicans (NCIM No0.10231) and Aspergillus niger (NCIM No0.10864) were used. All the
bacterial strains and fungal strains were maintained on Nutrient Agar and Saboraud’s
Dextrose Agar respectively and were freshly sub cultured for 24-48 hrs at 37°C and 25°C

respectively.
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2.5 Antimicrobial Activity

The ethanolic extract of roots and barkof C. tomentosawas subjected to antibacterial as well
as antifungal screening by Well Diffusion Method (Cup Plate Method) and Broth Dilution
method (Tube Dilution Method).™***Mueller Hinton Agar/Broth and Sabouraud’s Dextrose
Agar/Broth were used as the seed medium for the antibacterial and antifungal screening
respectively. The Minimum Inhibitory Concentration was performed by two-fold dilution of
the test extract in the respective medium under sterile conditions.™ **! The inoculum was
verified by streaking on specific medium for colony identification and purification.

Appropriate controls were maintained.

The plates were observed visually and the diameter of zones was measured using mm scale.
The activity was indicated by the presence of clear zones aroundthe well size. The bioassay
was repeated thrice and the mean was recorded to check the effectiveness of the procedure.
The MIC was determined by turbidimetric method by measuring the Optical Density at 600
nm using Elico colorimeter (Filter No. 60). The MIC results were further reinforced by
determining viable counts using pour plate method. These studies were performed in

triplicate and mean values were tabulated.

3. RESULTS AND DISCUSSION

The ethanolic extracts of the roots and bark of C. tomentosa were subjected to antimicrobial
studies, results reveal that both extracts are active against all five pathogenic bacterial strains
and two fungal strains. The zones of inhibition for bacterial strains were determined and

results were shown in Table-I, Il (Refer Figurel and 2).

The gram positive Staphylococcus aureus is more sensitive than all other bacterial strains
(Bacillus subtilisEscherichia coli, Pseudomonas aeruginosa and Salmonella typhimrium).
Highest inhibitory activity was seen against S. aureus (zone of inhibition 23 and 18 mm for
root and bark respectively) while the weakest activity was demonstrated against P.
aeruginosa (zone of inhibition 11 and 9 mm respectively).

The ethanolic extract of C. tomentosa showed a significant decline in growth of all bacterial
cultures which was indicating by decreasing absorbance values with negligible growth at
concentration of 500 pg/ ml. (Refer Table I11).
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The results also indicated that the ethanolic extract of the roots and bark of C. tomentosa
showed significant antifungal activity against both Aspergillus niger and Candida albicans.
(Refer Tables Il and V). It was observed that as the concentration of the ethanolic extract of
the roots increased, there was significant inhibition seen in the growth of the antifungal
cultures and indicates that MIC value lies between 31.25 - 62.5 pg/ ml.

The results of phytochemical screening of C. tomentosa leaves extract have revealed the
presence of active phytoconstituents such as alkaloids, glycosides, steroids, saponins,
flavonoids, terpenoids and tannins etc.l*®! Out of these, alkaloids and terpenoids present in
this plant were reported to possess activities like antioxidant, analgesics, muscle relaxant,
antibiotics, anticancer and also responsible for antiprotozoal, cytotoxic and antimicrobial

properties.!*" 8]

This could be probable mechanism of action of antimicrobial activity of C. tomentosa.
However, further investigations of the phytochemical screening of the barks and roots are

required to find out, which active ingredient is responsible for this antimicrobial activity.

3.1 Tables.
Table. I: Antibacterial activity of ethanolic extract of the rootsand bark of Caesaria

Tomentosa by well diffusion method.

SAMPLE DIAMETER OF ZONE OF INHIBITION IN MM
E.coli | P.aeruginosa | S.aureus | B.subtilis | S.typhimurium
Root Extract 15 11 23 17 135
Bark Extract 12 9 18 15 10
Ciprofloxacin 17 27 32 24 22

Concentration of the extract is 25mg/ml
Solvent control (DMSO) did not exhibit any zone

Table. I1: Antifungal activity of ethanolic extract of the roots and barks Caesaria
Tomentosa bywell diffusion method.
SAMPLE DIAMETER OF ZONE OF INHIBITION IN MM
Aspergillus niger Candida albicans
Root Extract 14 9
Bark Extract 12 6
Nystatin 35 32

Concentration of the extract is 25mg/ml
Solvent control (DMSO) did not exhibit any zone
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Table. Ill: Effect of ethanolic extract of the roots Caesaria tomentosa on bacterial

cultures by tube dilution method. (values are optical density - 600 nm).

Concentration | Staphylococc | Bacillus | Escherichia | Pseudomonas Salmonella

pg/ ml us aureus subtilis coli aeruginosa typhimurium
30 0.78 0.69 0.71 0.49 0.61
31.25 0.75 0.64 0.69 0.47 0.58
35 0.75 0.66 0.68 0.45 0.57
40 0.72 0.58 0.63 0.43 0.56
45 0.66 0.55 0.61 0.39 0.54
50 0.61 0.52 0.59 0.37 0.47
55 0.59 0.50 0.55 0.35 0.45
60 0.58 0.49 0.52 0.32 0.30
62.5 0.62 0.47 0.54 0.32 0.32
70 0.54 0.53 0.49 0.26 0.27
80 0.50 0.49 0.47 0.23 0.24
125 0.42 0.29 0.40 0.23 0.20
250 0.23 0.11 0.16 0.19 0.13
500 0.12 0.11 0.13 0.17 0.11

Table 1V: Effect of ethanolic extract of the roots Caesaria Tomentosa on bacterial

cultures by broth dilution method.

Concentration (pg/ ml) 30 35 40 45 | 55 | 625 | 65 70 80
Aspergillus niger + + + + + - - - -
Candida albicans + + + + + + - - -

+ positive indicating presence of growth -negative indicating absence of growth
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Fig 1: Comparison of antibacterial activity of ethanolic extract of the rootsand bark of

Caesaria Tomentosa by well diffusion method.
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Fig. 2: Comparison of anti fungal activity of ethanolic extract of the rootsand bark of

Caesaria Tomentosa by well diffusion method.
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Fig. 3: Effect of concentration of ethanolic extract of the roots Caesaria Tomentosa on

the growth of bacterial culrures.

4. CONCLUSIONS

The present study establishes that the ethanolic extract of the roots and bark of C. tomentosa
shows antibacterial studies as well as antifungal activity. The phytochemical investigation in
previous studies had led to the isolation of steroids, triterpenoids, alkaloids, fats and phytol
sterols. The above antimicrobial activity may be attributed to the presence of these bioactive
constituents in the bark and roots of the plant. The results revealed significant activity of C.

tomentosa and suggesting its use as natural antimicrobial agent.

The above activity has been reported for the first time from ethanolic extract of the roots and

bark of C. tomentosa.
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