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ABSTRACT

The present study focuses on isolation of actinomycetes from the soil in Ulu Kenas forests of Manong, located in the
northern part of Perak state in Malaysia and screening for antibacterial activity. All the isolates were screened for
their antibacterial activity using Kirby-Bauer (KB) method against Escherichia coli, Pseudomonas aeruginosa,
Klebsiella pnemoniae and Staphylococcus aureus. Out of the ten isolated actinomycetes, seven, namely B, D, E, F,
H, | and J showed antimicrobial activity against selected bacteria. However, isolates E showed maximum inhibition
against P. aeruginosa and the isolates | and J against K. pneumonia with highest scores. The findings of the study
may be helpful to the future investigators in identifying alternative and new bioactive secondary metabolites like
antibioticsto treat resistant human pathogens.
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INTRODUCTION

Bacterial resistance to antibiotics has emergech aerious concern in recent years which has attatiie
researchers to search for newer antibiotic substantbat would help in combating bacterial disealdds
Actinomycetes are believed to be an excellent source of produeintibacterial substances with high commercial
value. They are prokaryotes of Gram-positive batevith a distinguished morphological feature frather
bacteria and tend to grow slowly as branching fdats, found in nature in soils, ponds, plant ressdand food
products [2]. More than 70% of naturally occurriagtibiotics are believed to be isolated from difgr genus of
actinomycetes [3]. Extensive literature survey revealed thatrgéheare no reports on antibiotic producing
actinomycetes from the soil samples collected in Ulu Kenas ftsed Perak state, Malaysia. Thus, the objective of
the present study was to isolate antibiotic proagactinomycetes from the soil samples in Ulu Kenas forests.

MATERIALSAND METHODS

Sampling

The study area was located in Ulu Kenas forestslafiong located in the northern part of Perak statér to
beginning of our research, appropriate permissi@s wbtained from Perak Forestry Department andstile
samples were collected from randomly selected ff@rdnt sites. The collected soils samples werasgred in
separate plastic bags and labelled from A to &rindtion on the sampling such as the location, gy condition
of the soil, colour and pH of the soil was recorded every soil sample taken. The collected samplese
preserved in refrigerator at 2°C until further use.

I solation of actinomycetes

The collected soil samples were passed throughi&bfore size mesh to remove large debris and dtid8°& for
12 h. Following drying, 1 g of each soil sample waparately mixed with 100 mg calcium carbonateiaadbated
at 37°C for 7 days in an incubator. The soil sasplere added in different test tubes containingnl@f 0.85%
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physiological saline solution and homogenized fe#d by centrifugation at 500 rpm for 15 min. ThettRibes
were marked as stock cultures t1€oncentration) for different soil samples. A vokirof 1 ml was transferred
separately and aseptically from the stock cultu@sther test tubes containing 9 ml of sterile5@8physiological
saline solution. The mixture was further dilutedataother test tube by taking 1 ml of aliquot of thixture and
mixed with another 9 ml of sterile 0.85% physiokmji saline solution. This mixing resulted in to?@ilution
factor. The process of serial dilutions were cargihto get dilutions up to For all soil samples. All the samples
were incubated for overnight. After incubation, 300o0f the suspension from each culture tube wpreasl evenly
with a sterile spreader over the surface of stérilgptic Soy Agar (TSA) media aseptically using egut plating
technigue. Amoxicillin(20ug/ml) and fluconazole (2hg/ml) were added in to the media to prevent baaitend
fungal growth respectively. The plates were thenevircubated aerobically at 37°C for 7 days. A #amples then
were observed intermittently during the incubat@niod [4, 5].

During the incubation, observation was made totifleactinomycetes on the plates depending on tbelor and

nature of the colony on the media. The pure cobmiere isolated and further identified by the colofihyphae,

smell, morphology and the presence or absencerial aad substrate mycelium. The identified colgnigere then
transferred to other plates containing sterile TrB&dium and incubated at 37 °C for 7 days. Afteulyation, they
were subcultured and purified by streaking to th&iaent agar (NA). After purification, the isolateere preserved
at 4°C for further studies [6].

Preliminary screening of crude antibiotic

Agar streak method

The isolated actinomycetes were screened for tgtibacterial activity using Kirby-Bauer (KB) meth@gainst
Escherichia coli ATCC 25922 Pseudomonas aeruginosa ATCC10145 Klebsiellapnemoniae ATCC 13883and
Staphylococcus aureus ATCC 9144.In this test, discs containing differéstlates were placed on an agar plate
where the selected bacteria were grown. Sterileuaulolutions prepared in normal saline were spiasterile
nutrient agar plates using spread plate techni§g60 pl of the broth of each isolate was centrifligé 9000 rpm
for 20 min. The supernatant (15 pl) was pipettedtmn sterile blank disc and placed over the sealebtecterial
strain. A sterile blank disc containing 15 pl ofyptic Soy Broth (TSB) served as negative controtl an
ciprofloxacin(20ug/ml) as positive control. The plates were therubated for 24 h at 37°C. After incubation, the
zone of inhibition was recorded. Based on theirinaiotobial properties, isolates were chosen for theher
biochemical characterization [7].

Morphological characterization

Morphological characters of the actinomycetes istraiuch as type of areal hyphae, growth of vegetdtyphae,
colony characteristics, fragmentation pattern gates formation were studied by inoculating the stelé strain into
sterile TSA media by streak plate method [7].

Microscopic characterization
Microscopic characterization of the actinomycetas werformed using Gram staining method [8].

RESULTS

I solation of actinomycetes

A total of 10actinomycetes were isolated from tlol samples. The isolated strains were charactérizih
pinpoint colonies. The details of the soil samgad the number of actinomycetes on isolation matigoresented
in Table 1.

Preliminary screening of crude antibiotic

Out of the ten isolated actinomycetes screenedafimicrobial activity, seven, namely B, D, E, F, Hand J
showed antimicrobial activity against selected éaat(Table 2). However, isolates E showed maxiniuimbition
againstP. aeruginosa and the isolates | and J agaiKspneumonia with highest scores.

Morphological characterization

Morphologically, the colonies are mostly cream ool and moist. The microscopic characterizatiderabram
staining revealed that the isolate E, | and J aenfpositive and rod-shaped microorganisms. Alldtrain belong
to the genus Actinomycetes.
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Table 1: Characteristics of soil samplesand number of actinomycetesisolated

Sample | Dilution of Sample | No of Actinomyceteson isolation media Natur e of soil sample Soil pH

107 >100

A 10° 50 Near river, under tree 5
10° 5
107 35

B 10° 11 Under tree, road side 55
10° 4

C 10! Nil Uphill, under tree 5

)

D igs :igg Uphill, under tree
10* 54

E 10° 16 Higher up hill, under trees 5.5
10° 3
10° >100

F 10° 62 River side 5.7
10° 5
107 >100

G 10° 16 River side 5
10° 7
107 19

H 10° 14 River side 5.5
10° 3
10* 50

I 10° 6 Near river, besides anthil 57
10° 3

J 10° 12 Near river 5.5

Table 2: Sensitivity of various microorganismsto the soil isolates

Sample | S.aureus | E.coli | P.aeruginosa | K. pneumoniae

B - - - +

D - - - +

E - - +++ +

F ++ + +

H + ++ - +

[ + + - +++
J

- - +++
+++ = Very good inhibition, ++ = Good inhibition, + = Moderate inhibition, - = No inhibition

DISCUSSION

Actinomycetes are anaerobic, Gram positive bacteria that tengréav slowly as branching filaments. There are
several species ofctinomycetes occur in soil and their bioproducts have been anpmenal success [9].
Bioprospecting for new leads are often compoundgdhle recurrence of known antibiotics in newer wixal
isolates [10]. The research that had been donerttsathe discovery of some antibiotics from the swmiloss the
globe led us to come out with the research on antirbial agents in soil in Malaysia.

In the present study, ten actinomycetes were soléiom soil samples in Ulu Kenas forests of Mandpgrak,
Malaysia. Calcium carbonate was used in the treatro&the soil to stabilize the pH of the soil whiwas then
ready for the isolation. EI-Nakeeb and LechevaliEt] reported that treatment of soil samples witticimim
carbonate offers higher total and relative platent® of actinomycetes[11].

CONCLUSION

The findings of the study may be helpful to theufetinvestigators in identifying alternative andwnbioactive
secondary metabolites like antibiotics to treatstast human pathogens.
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