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ABSTRACT KEYWORDS
Western Ghats in Karnataka are one of the 25 biodiversity hotspots in Western Ghats;
world. These forest soils were studied for Actinomycetes diversity, by Actinomycetes;
screening for antibiotics, enzymes and pigment production. 27 isolates Antibiotic;
were subjected to in-vitro bioassay by agar - well diffusion method. The UV absorption;
results reveal ed the broad spectrum antimicrobial potential of theseisolates HPLC.

against pathogenic microorganismslike Salmonella typhi, Saphylococcus
aureus, Pseudomonas fluorescence, Escherichia coli, Proteus vulgaris,
Bacillus subtilis, Klebsiella pneumoniae, Sreptococcus spp, Vibrio
cholerae, Cryptococcus neoformens, Candida albicans, Candida
lipolytica and Sacchromyces cerevesiae. Characterization of metabolites
by TLC (Rf value 0.29 to 0.93) and purity assessment by HPL C was done.
UV absorption studies of the active metabolites showed varied absorption
peaks (203nmto 345nm) indicating diversity of antibiotics.
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INTRODUCTION

Actinomycetesareubiquitousin soils Actinomyoetes
arephysologicdly diversebacteriaasevidenced by their
production of antibiotics, enzymesand pigments. Acti-
nomycetes are a so responsiblefor biodeterioration and
biodegradation processesin nature. These versatile
capabilities have promted biologiststo screen these
organismsfrom different geographical regionsof the
world likeAntartica, Mount Everest, Forestsand Ma-
rine habitatg*”.

TheWestern Ghats constitutethe beautiful array of
mountainsa ong thewestern coast of India. About sixty
percent of theWestern Ghatsarelocated inthe state of
Karnataka. Thesehillscover 60,000 km? and the av-
erage elevation is around 1,200 meters. The areaiis

oneof theworld’s twenty five “Biodiversity Hotspots”
and has over 5000 species of flowering plants, 139
mammal species, 508 bird speciesand 179 amphibian
species. At least 325 globally threstened speciesoccur
intheWestern Ghats. Microbid Diversity of thesoilsof
Western Ghatsin Karnataka has not been attempted,
so the present study concentrated on the exploration of
actinomycetesfromthese soils.

MATERIALSAND METHODS

Sampling areas

The soil sampleswere collected from K odachadri,
Nagara, Hosanagara, Ripponpet, Agumbe, Tirthahalli
and Chikmagalore. These areas comprise Western
Ghatsin Karanataka
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Collection of soil samples

The soil sampleswererandomly collected froma
depth of 15 cminsampling bagsfrom different areag®4l.
The sampleswere kept in aseptic condition until they
were subjected to plating.

| solation of actinomycetes

Theair dried soil samplesweresubjected to seria
dilution up to 1051, Thediluted sampleswere plated
onvariousmedialike Starch CaseinAgar (SCA), Chitin
Agar (CA), Kenknight and Munaer’s Medium (KMM),
Actinomycetes|solationAgar (AlIA), Arginine Glyc-
erol SatAgar (AGS) and Yeast Extract-Malt Extract
Agar (YEMEA) for isolation of actinomycetes. Thein-
oculated plateswereincubated at 30+2°C for upto 14
daysin aerobic condition. The colonies obtained on
plateswerepurified by streak platetechnique and con-
firmed asActinomycetes by microscopy, staining and
biochemical reactiong?.

| dentification of actinomycetes

Cover dip technique was performed to study the
spore chain arrangement and morphology. A thin block
of Starch CasainAgar wasplaced on steriledide, inocu-
lated withthepurecultureand Serilecover dipwasplaced
onit. Thedidewasincubated in moist chamber for 3-4
daysunder aseptic condition. After incubetion, thegrowth
on cover dip wasfixedin 5% aqueoustannic acid for
10-15 minutes, washed indigtilled water, Sainedin 0.2%
aqueous Crysta violet for 3 minutesand observed under
oil immersion objectiveusing 20X eyepiecd221,

Antibiotic assay

The actinomycetesisolateswere cultivated for 5
daysusing Starch CaseinAgar platesat 28°C?%, 500
ml Erlenmeyer flaskscontaining 250 ml of garch casain
liquid medium wereinocul ated with theisolates. The
inocul ated flaskswere kept on arotary shaker at 28-
30°C for 9 days. The broth was then centrifuged at
10,000 rpm for 20 minutes, the supernatant collected
wasextracted with solventslike butanol and hexang*®

Bioassay wasdoneby well in agar method*> was
followed to assessthe antibiotic potential. The plates
werefirst inoculated with the test organisms by swab
culturemethod. Thenthewell wasboredinthemedia
using sterile cork borer to makewe | of 8mmin diam-
eter. About 100-200ul of extract was dispensed into
thewells. Thetest organismsused weregram positive
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Saphylococcus aureus, Bacillus subtilisand Srep-
tococcus sp, gram negative Pseudomonas fluores-
cence, Escherichiacoli, Proteuswvulgaris, Salmonella
typhi and Klebsiella pneumoniae, yeast speciesCryp-
tococcus neoformens, Candida albicans, Candida
lipolytica and Saccharomyces cerevesiae.

M etabolitecharacterization

Characterization of crudeantibioticswas carried
out by,

A)TLC

Then-butanol and n-hexane solvent extractscon-
tai ning bi oactive componentswere concentrated and
fractionated using Thin layer chromatography (TLC)
onal2 X 22 cmsilicagel plate and developed with
chloroform-ethanol-water (2:4:4) and n-butanol -ace-
ticacid-water (4:1:2) solvent sysems?.. Detectionwas
doneinthreeways. The TLC plateswere exposed to
iodinevapors, sprayed with vanillinand ninhydrin sepa:
rately to develop theantibiotic, if any Wu et al. (2007).
B) UV absor ption spectra

The UV-Visbleabsorption spectraof thecrudean-
tibioticsweredeterminedin (SHIMADZU UV-2550)
spectrophotometer at 200-400nm to determinethe
- Of themetabolite, to deduce the probabl e nature of
the metabolitel®19,

C)HPLC

The purity of thecrude antibioticswastested using
anayticad HPLC (SHIMADZU). Theresduewasdis-
solvedin 1 ml of steriledistilled water. Separation was
performed using a C18-column (250 x 4.6 mm) at a
flow rate of 1 ml/min and Pressure 142kgf. A 20 ul
amount of samplewasinjected. Methanal: water (70:30,
v/v) was used as mobile phase. The absorbance was
monitored at 203, 330 and 360 nmi4.

RESULTS

| solation of actinomycetes

It was found that SCA (30%) and AIA (30%)
weretheideal mediafor isolation of maximum num-
ber of actinomycete isolates from the soil samples
followed by AGS (18%), KMM (11%) and CA
(11%). (TABLE: 01). Most of theisolateswereiden-
tified as Streptomyces species as noticed with
straight, open loops, closed spirals and hook ap-
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pearance of spores. Straight arrangement of spores
was observed in case of 11 actinomycete isolates,
threeisolates showed open |oop pattern and ten i so-
lates showed open or closed spiral arrangement
spores (TABLE 1).

Antibiotic assay
Thesolvent extracts of broth culturefiltrateswhen
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subjected to secondary screening by Well diffusion
method, exhibited significant inhibitory effects. Among
thetested bacterial pathogens, S. typhi wasfound to
be more inhibited followed by P. vulgaris, K.
pneumoniae, B. subtilis. Sreptococcus sp and E. coli
wereleast affected target bacteria(TABLE 2).
Antifungal activity wasdone by testing against 6

TABLE 1: Colony characteristicsof actinomyceteisolates

Medium . . Spore Spore Tentative
| solate used Pigmentation Colony mor phology formation arrangement genera
i White, cottony with grey .
S1 AGS sporulation + Straight Sreptomyces
S2 SCA Yéelow Creamish Straight Sreptomyces
S3 AGS - Grey colored, leathery + Open loops Sreptomyces
S AGS - Ash colored, powdery + Straight Sreptomyces
appearance
S5 SCA - Light yellow, mealy Closed spirals Sreptomyces
S6 SCA - Dark grey colored + Flexous Sreptomyces
Bright white, leathery, red I .
S7 SCA Dark red pigmentation + Primitive spirals Sreptomyces
Bright white, leathery, N .
S8 SCA Red light red pigmentation + Primitive spirals Sreptomyces
. Creamy, tough colony, .
9 SCA Light yellow light yellow pigmentation Straight Sreptomyces
Dull white, with greenish Short chain of
S10 KMM Brown black back + spores Streptomycts
S11  SCA - White, leathery - Bacilli like spores  Nocardia
S12  SCA - Creamy, mealy Straight Sreptomyces
S13  AIA - White, leathery Open spira Sreptomyces
Straight, long
S14  AGS - Grey + chain of spores Streptomyces
S15  AGS - Creamy, yellow + hook Sreptomyces
S16 CA - Grayish White, ery - Fragmented Nocardia
mycelia
S17  KMM Brown Dark grey, powdery + ;?;;Chal n of Sreptomyces
S18  AlA - Light white powdery + Two open loops Sreptomyces
S19 CA - Light green, powdery + IS‘F?;%SCha] n of Sreptomyces
S20  AIA Brown rﬁ{;ﬁﬁree” with yellow + Closed spirals Streptomyces
S21 AIA Yellow Light yellow;leathery + IS‘F?;%SCha] n of Sreptomyces
S22 KMM - Brown with white centre + I;;(?rgha] n of Sreptomyces
S23  AlA - Creamy with light green + Two spores Microbispora
powdery
S24 AIA - White leathery + Straight Sreptomyces
S25 CA - Light green _ Fragmented Nocardia
mycelium
S26 AlA Dark green ;:ggt] grey with dark + Open loop Sreptomyces
S27  AIA - Light green,powdery + Closed spirals Sreptomyces
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TABLE 2: Antibacterial activity of actinomycetesin secondary screening

Zone of inhibition in mm

Sl I solate

No. No. . P. S. S. P. K. E. Streptococcus
subtilis  aeruginosa  typhi aureus wulgaris pneumoniae  coli sp

01 S 36 - - 30 40 36 -

02 S 36 24 14 12

03 S - 24 14

04 Sy 16 16 10 -

05 S 24 - - 16 -

06 S - - 28 20 22 - 16

07 S 10 16 16 14 10 14

08 S 08 14 08 14 12 10

09 S - - - 12 22

10 Sio 14 08 14 24 18

11 Sn - - - -

12 Sp 10 16 12 36

13 Sis 08 08

14 Sia - - - -

15 Sis 16 10 - 08 - 26

16 Sis 16 18 16 14 18

17 Si7 12 12 - - 18

18 Sis - 12 14 12 12

19 Sio - 12 12 12 10 10

20 S 36 08 12 36 16 28

21 S 16 16 32 30 32 28

22 S» 26 10 20 36 20 18

23 S 08 - - 08 - 16

24 S 12 16 18 12 10 -

25 S 36 22 16 16 30 16 - -

26 S - - - - 26 20 14

27 Sy 12 26 16 - 10 - 16 -

28  Std (Cef) 26 26 26 40 30 30 26 20

fungi. 17 actinomyceteisolatesinhibited C. albicans
followed by C. lipolyticaand S. cerevisiaeby 11 iso-
lates. 10 isolateswere effective against C.neoformans.
8isolateswere effective against Collectotrichumsp
and Fusariumsp wastheleast affected among al the
tested fungi. (TABLE 3).

M etabolitechar acterization

A. Thinlayer chromatography

Thethin layer chromatograms of variousisolates
were devel oped with ninhydrin detection agent showed
red spotswith Rf valuesfrom 0.29to 0.69. Isolate S6
showed a purple band with Rf value 0.93 in iodine
vapour chamber. About 7 isolatesexhibited Rf values
from 0.50t0 0.59 whileisolates S3, $4, S5, S12 and

S16 showed Rf valuesfrom 0.60t0 0.69 (TABLE 4).
B. UV spectral analysis

Theisolatesexhibited absorption pesksrangingfrom
203nmto 345nm. Theisolates S1, S10, S13, S16, S22,
24, S25 and S26 showed absorption maximaat 280nm.
About 13isolates exhibited absorption at 290nm and
300nmin 6isolates. Fiveisolatesnamely S3, S5, S11,
S24 and S25 showed three absorption peaks ranging
between 280nm and 340nm, probably suggesting the
presence of mixtureof bioactive componentsin the sol-
vent extracts. Isolate S16 exhibited 4 absorption peaks
ranging from 280nmto 295nm (Figure 1).

C.HPLC
HPL C analysiswas performed to check purity of
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TABLE 3: Antifungal activity of actinomycetesin secondary screening

Zone of inhibition in mm

Sl. No. Isolate No. 5 - - — . :
C.albicans C.lipolytica C.neoformans S. cerevisiae Fusariumsp Colletotrichum sp
01 S - 08 16 14 - -
02 S, 14 08 14 16 - -
03 S 12 10 - 08 - -
04 S, 12 - - 10 22 22
05 S 14 - - - - -
06 Ss 18 08 10 14 34 18
07 S 22 14 26 12 - -
08 Ss 12 14 26 - - -
09 S 12 12 10 - - -
10 Sio - - - - - -
11 Su 08 16 - - - -
12 Si 14 08 - - - -
13 Sis 12 - - 14 - -
14 Su - - - - - -
15 Sis - - - - - -
16 S 14 - 16 12 - -
17 Siz - - - - - -
18 Sis 20 - - 16 12 26
19 S 26 - - - 18 22
20 Sx 16 26 - 10 18 22
21 Sx 22 38 22 16 22 12
22 S 20 34 10 20 26 16
23 Sz - - - - - -
24 Su 10 22 30 14 10 20
25 S»s 12 - 24 10 16 -
26 Sse - - - - - -
27 Sy - - - - - -
28 Std (Flu) - 30 - - - -
extract obtained. The solvent extract of isolate S7, S2
, N and S26 reveal ed a prominent peak along with short
’ _— peaksrevealing tracesof additional compounds.
/. DISCUSSION
‘ X Inthe present study, forest soilsof Shivamogaand
e — ; Chikmagal ore districtswere screened for thediverse

Figurel: UV gspectral analysis

and potent actinomyceteisolates, asforest soilsand
uncultivated soilsare provento berichin actinomycetes
population. It hasbeenreportedin earlier studiesby*817,
that the carbon and nitrogen sourcesgreetly affect the
actinomycetegrowth and metabolite production. Inthis
study a so, carbon sourceslike starch and glycerol have
influenced such enhanced activity Sncemost of theac-
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TABLE4: Thinlayer chromatography

Butanol:Acetic Svent oystem
|solate acid-Water Chloroform:Ethanol: Water
thgegalton Rf value Detection agent Rf value
S1 -
S2 0.58-
S3 0.60
A 0.60
S5 0.61 -
S6 - 0.93
S7 0.79
S8 0.58
9 0.50
S10 -
S12 0.55
S13 0.69
S15 Ninhydrin 0.50 lodine chamber
S16 0.53
S17 0.53
S118 0.67
S119 0.52
S20 -
S21 0.58
S22 -
S23 0.57
S24 0.57
S25 -
S26 Diffused
S27

tinomyceteisol ateswererecovered from Starch Casain
Agar and Actinomycete Isolation Agar. In thisstudy,
the tentative genera of actinomycetes was assigned
based on themorphological featureslikecolor of aeria
mycelium, substrate mycelium, soluble pigment pro-
duced, and characteristic spore arrangement by most
convenient, smplecover dip technique. The Srepto-
mycesisolates showed varied pattern of sporearrange-
mentslike openloops, hooks, spirals, closed spirals,
straight and flexousindicating diversity of Sreptomy-
cesinWestern Ghats soils. Similar studieswerea so
conducted by*4%9, to identify the actinomycete popu-
lationsindifferent geographical locations. Inthe present
study, invitro antimicrobia activity of n-butanol sol-
vent extractsof 27 actinomyceteisolateswastested by
W diffusion method against Gram positive bacteria,
Gram negativebacteria, moldsand yeasts. Thezone of
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inhibition wasfound to be varying between 8mm to
36mm in bacteria. Gram negative bacteria namely
Styphi, Pvulgarisand K.pneumoniaewereinhibited
morethan E. coli. In case of gram positive bacteria, B.
subtiliswasinhibited by more number of isolatesfol-
lowed by S aureus. Intota, the n-butanol solvent was
found to be suitable solvent for extracting antibacterial
principles. More number of isolatesinhibited opportu-
nistic pathogenslike C. albicansand C. neoformans
indicating the significance of theseisol atesin biomedi-
cd fieldwhereavailability of effectiveantifungal drugs
isvery less. The present investigation recovered iso-
lateswith promising antimicrobia activity especialy
antibacterid activity (81% of isolates) followed by an-
tifungd activity (59% of isol ates).

Most of theisolates exhibited UV absorption at
280-290nm whilefew isolates exhibited absorption
above 300nm a so. Theidentical absorption patternin
most of theisolates could be dueto thesimilarity in
antibiotics. Studies revea that antibiotics namely
Thienamycin, (betalactam), YL704 (macrolide), Ty-
losin (macrolide) exhibited absorption between 280 to
290nm{e11.131,
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