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ABSTRACT

In this present study, for the bioprospecting aspects, bacteria isolated from shoal forest soils, Western Ghats were
explored. In total 32 bacteria was isolated and screened for biological activities. Out of 32 isolates, Enzymatic
activities of bacterial isolates shows 62.5% positive for protease, 28.1% for amylase and glutaminase, 65.6% for
urease, 68.7% for agarase, 90.6% for pectinase, 12% for lipase and 31.5% for invertase. Biodegradation of
bacterial isolates shows 40.6 % of isolates showed positive results for Malachite green, 31.2% showed positive
results for crystal violet and 34.3% showed positive results for saffranin degradation. 40.6 % isolates also showed
phenol degradation. Plant growth promoting substance of bacterial isolates, 21.8%, 28.1% and 15.6% shows
positive results for ammonia, acetoin and phosphate solubilization, 15.6% isolates produced indole acetic acid and
18.7% isolates shows positive for N, fixation.
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INTRODUCTION

Bioprospecting is the exploitation, extraction awteening of biological diversity and indigenouswiedge for
commercially valuable genetic and biochemical resesi [1]. Bioprospecting is more frequently usedléscribe
the collection and screening of biological matef@l commercial purposes [2]. The bioprospectinglaints and
living organisms for pharmaceutical purpose is uiskefive been criticized at several forms. Thedgial task can

be achieved by the development of competitive meishas such as production of toxins, enzymes and
antimicrobial agents like antibiotics [3, 4].

Microbial derived enzymes are highly valued in mardustrial applications. Enzymes are usually rezpiin small
amounts and can be easily obtained by manipulatidhe microbes. Enzymes are often used in thegssing of
food and beverage, paper and pulp, textile, anfewl, detergent, cosmetic and chemical synthesispses [5].

Forest is the natural ecosystem which is charaetérby a wealthy biological diversity, millions plfants, animals
and microorganisms in their natural environment [Bprest are increasingly important sources of alaliel
pharmaceuticals and other bioactive products arth eifferent rain forest is a source for differdnbactive
compounds. Different organism exists within thee&irlayers. These organisms interact with eachrathd their
surroundings. Each organism has a role in theasuisyg the eco system. [7]. Western Ghats is onéhel8-
biodiversity hotspot in the world and totally unéoqed from microbiological point of view [8]. WesteGhats have
an average elevation of 1200 meters.
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The harmful microbes and beneficial microbes compégth each other to survive in soil and other maedi To

regulate the beneficial microorganisms and to prewke harmful microorganism using bioactive compbuof

beneficial organisms is our motto. Isolating miagemisms of a different ecosystem to find new coomas. Forest
is characterized by a wealthy biological diversityllions of plants, animals and microorganisms [8]this scope
and further, to understand the activity of biol@jicompounds, we initiated the study on screeningiocrobial

bioproducts from bacteria isolated from, WesteraiSh

EXPERIMTAL SECTION

2.1 Collection of sample and Isolation of Bacteria

In this present study, for the isolation of ba@gesgoil samples were collected from the Shola fot€sdaikanal,
Western Ghats, Tamilnadu. All the samples wertectdd aseptically using sterile polythene bagsteemsport to
the laboratory. About one gram of soil sample wiaitetl in 100 ml of sterile distilled water blankQ? dilution)
and further serially diluted 1910%, 10° 10° 107 dilution using 9ml sterile distilled water blaniutrient agar
was used for isolation of bacteria. After sterilian, filter sterilized nystatin 20pg/ml was addedthe medium, to
prevent fungal growth. About 0.1ml of aliquot frob®°, 10° 10’ dilution was plated on nutrient agar plates.
Plating was done in triplicate and all the platesrevincubated at 28°C for 48hrs [9]. After incubafi
morphologically different colonies were selectedftother studies

2.2 Screening of forest bacteriafor extracellular enzymatic activity

All the bacterial isolates were screened for vagienzymes such as Amylase, Protease, lipase, aseepectinase,
agarase, glutaminase and urease by Plate MethddtheAisolates were spot inoculated on respectinegyme
screening media and incubated at 28°C for 5-7d40%.

Enzyme Media M ethod of detection | Reagentsused
Amylase Starch Aga Zone of clearanc 1% iodine
Proteas Skim Milk aga Zone of clearanc -

Lipase Tween 80 agar Opaqgue zone 1% cuso4
Invertase Minimal agar+1% sucrose Growth -
Pectinase Minimal agar+1% pectin Growth

Urease Christenson®s urea agar Pink colour -

Agaras Artificial agar mediur Zone of clearanc 1% lodine
Glutaminas | Nutrient agar+1%utamine | Pink colo -

2.3 Screening for Biodegradation activities:

Dye degradation: All the bacterial isolates are tested for dye dégtian using different dyes such as Crystal violet,
Saffranin and Malachite green by Plate method. tAé bacteria were spot inoculated into screeninglinme
supplemented with Crystal violet (0.01%), Malachifeeen (0.01%), Saffranin (0.01%) in respectivetepland
incubated at 28°C for 5 days. Clear zone arounthdleterial spot indicates dye degradation [11].

Phenol degradation: All the bacterial isolates were screened for phetejyradation. The isolates were spot
inoculated on mineral agar medium supplemented wftenol (0.05%) as sole carbon source. The platae w
incubated at 28°c for 5 days. Presence of growtthe mineral agar medium indicates phenol degiau§i?2].

2.4 Effect of Sodium Chloride on growth of bacteria

To study the effect of sodium chloride, bactersmlates, were inoculated onto nutrient agar mediupplemented
with different concentrations of NaCl(0-10%). Ale plates were incubated at 28°c for 5days andredddor
every 24 hrs. [10].

2.5 Screening for plant growth promoting substances

Acetoin production: The Voges-Proskauer test was used as a qualitateteod for the detection of acetoin, a
precursor for 2,3 butanediol. All the bacterialées were inoculated on each 2ml of MR-VP brattl eacubated
at 28°c for 5 days. After incubation, to the 1mtteaial culture 3ml of freshly prepared 5¢4Napthol in absolute
ethanol and 1ml of 40% KOH were added and the méxivas stirred vigorously. The formation of a redbar is
indicative of the presence of acetoin [13].
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Ammonia Production: For the screening of ammonia production, all thetdr@al isolates were inoculated into each
5ml of sterile peptone broth and incubated at 28°@8 hours. After incubation, about 0.5ml of Nles's reagent
was added into all the tubes. The production ahamia is indicated by the appearance of pink colour

Phosphate solubilization: All the isolates were screened for phosphate sidakion by the method described [14].
All the bacterial isolates were spot inoculatedPikovoskaya's agar plates and incubated at 28°6-ftdays. After
incubation the plates were observed for clear falmation around the bacterial growth for every @4is.

Nitrogen fixing bacteria: Nitrogen fixing activity of bacterial isolates wasudied by inoculating them into Jensen
medium and incubating them into 5 days for 28%sEnce of growth on Jensen medium indicates nitréigation.
Indole acetic acid (IAA): For the screening of IAA production, all the baietkeisolates were inoculated into each
5ml of sterile nutrient broth supplemented with 3migof L-tryptophan and incubated at 28°c for 5 slaAfter
incubation, cell free supernatant was obtained éytrdfuging at 10,000rpm for 10min and to that apdrof
orthophosphoric acid and 2ml of Solwaski's reagemats added and kept for 20min at room temperatune. T
development of pink colour indicates the productdhAA.

2.6 Preliminary screening for biological activity

Antimicrobial substances from bacterial isolatesevproduced by submerged fermentation using feratient
medium. For the preparation of 18hrs cultures, idotrbroth was prepared and all the bacterial feslavere
inoculated and incubated at 28°c. For the prodoatif antimicrobial compound, 10% inoculum weren$ferred
into fermentation medium and incubated in rotargksn at 280C for 120 hours. Cell free supernatas prepared
by centrifuging fermentation medium for 10,000 rfon 10minutes. Antimicrobial activity of cultuupernatant
was tested by agar well diffusion method using ieatragar medium. Test bacterial strains used im study
include Staphyl ococcus aureus, Bacillus spp, kiebsiella, Pseudomanas spp, E. coli. [9].

2.7 Antibiotic susceptibility test for bacterial isolates

Antibiotic susceptibility pattern for bacterial lates were determined by Kirby-Bauer disc diffusiaethod [15].
18 hrs broth cultures of bacterial isolates wapared in nutrient agar and adjusted to 0.5 McFdriandards. All
the cultures were inoculated into nutrient agatgdaising sterile cotton swab. Standard antibdisc streptomycin,
vancomycin, trimethoprin, bacitracin were placednartrient agar plates and incubated at 37°C fon@d4rs. After
incubation antibiotic susceptibility pattern wadetenined by measuring zone of inhibition.

RESULTSAND DISCUSSION

I solation of Bacteria

Totally 32 morphologically different bacterial coles were selected from forest soil samples afteubation. All
the strains were selected for further studies basettheir fast growth. Maruthet al., [16] isolated microorganisms
from Kodaikannal hills and studied antimicrobiatieity of isolated microorganisms. Many reports #nere for
forest ecosystem from various plants but thereds feport of Western Ghats.

Characterization of bacterial isolates
In the microscopic characteristics studies, ouddfisolates, 16 gram negative rods, 5 Gram Positbeei and 11
gram positive rods were present. Totally 5 isolaleswed positive results for Endospore staining ey were
suspected aBacillus sp. [10]. Gayathriet al., isolated Gram positive, gram negative organismith spore
producing bacteria from his studies.

Enzymatic activity of Bacterial isolates

Enzymatic activities of bacterial isolates showgarigy of isolates exhibit positive activity. Maximm number of
strain showed positive activity, Protease (62.58Mylase (28.1%), Glutaminase (28.1%), Urease (6%.8%arase
(68.7%), Pectinase (90.6%), Lipase(12%), Invertg@le5%). Number of bacteria showing different enatim
activities are given in fig 1.
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Figure 1. Number of bacterial isolates showing enzymatic activity

Biodegrading activity of Bacteria

Out of 36 isolates 12 strains showed degradati@magmalachite green degradation and 20 stréio&ed phenol
degradation [10]. In this study, out of 32 isolatested, 40.6 % (13 strains) of isolates showedtipesesults for
Malachite green, 31.2%(10 strains) showed posiegelts for crystal violet and 34.3%(11 strairtg)wed positive
results for saffranin degradation. 40.6 % (13 sihisolates also showed phenol degrading actiffig. 2)
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Figure 2. Number of bacterial isolates showing biodegradation activity

Effect of Sodium Chloride on the growth of bacteria

All the 32 isolates showed good growth at 0% toS&&| concentration. 26 isolates showed good graygtio 5%
NaCl concentration and 20 isolates showed growth5# NaCl concentration and 12 isolates showed goowth
at 10% NacCl concentration. The growth rate is dessre when the NaCl concentration is increased.

Plant growth promoting substances

Plant growth promoting substances of bacterialatesl in this study shows positive results. Out dfisdlates 7
(21.8%), 9 (28.1%) and 5(15.6%) shows positive Itefar ammonia, acetoin and phosphate solubitizatSeven
isolates (15.6%) produced indole acetic acid a(itB67%) isolates shows positive fop fikation.(Fig 3)
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Figure 3. Number of bacterial isolates showing Plant growth substances

Antimicrobial Activity

A great part of the compounds are in the groupntibéotics. 60, 30 and 5% of the compounds arehitihig Gram
positive, Gram negative and mycobacteria, respelgtiMajority of the antibiotic compounds are aetiggainst
Gram positive bacteria [17]. Berdy et al. Howeverthis present study, out of 32 isolates testedsl2@wed
inhibition againstBacillus sp., 11 showed inhibition again& aureus, 5 showed againdflebsilla sp., 7 showed
againstPseudomonas sp., and 6 showed againgtcoli.

CONCLUSION

The present study concludes that bacteria isolétech less explored ecosystem region were poterftal
pharmaceutical and environmental application. OuB2 isolates maximum strains shows positive fozyeme
production, antimicrobial activity and producingapt growth promoting substance. The present studyegs that
forest ecosystem with less explored are the sowftbacteria with bioprospecting potential whictseleves further
studies.
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