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ABSTRACT

110 actinomycetes were isolated from 50 soil samples of industrial area of Solapur region and were tested for
antimicrobial activity against six bacteria namely, Bacillus subtilis, Saphylococcus aureus, E.coli, Shigella
dysentriae, Vibrio cholera, Klebsialla pneumonae and four fungi namely, Candida albucance, Aspergilillus
niger, Aspergillus flavus and Microsporium gypseum. Among the actinomycetes tested, threeteen i solates showed
antagonistic activity against bacteria and seven isolates against fungi. Out of these twenty isolates, seven Few
selected strainswith good antibacterial activity werefurther used for morphological, physiological and biochemi-

cal studies. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Largenumber of microorganismlikebacteria, acti-
nomycetesand fungi areexplored from different habi-
tats and are utilized for different purposes .Actino-
mycetes comprisesan extensive and diversgroup of
gram positive, aerobic and mycelia bacteriathat play
animportant rolein soil cycle. Many arewell known
for their economic importance as aproducer of bio-
logicdly activesubstancessuch as, antibiotics, vitamins
and enzymes+3519, These products are commercially
important and utilized for humanwelfare. Infact more
than 50% of known natural antibioticsproduced are
from actinomycetes**8, New antimicrobialsare per-
manently needed dueto theincreaseinmicrobia resis-
tancefor antibiotics, evolution of novel diseasesand
toxicity of currently used compounds*™.Fungi areeu-
karyotic and have machinery for protein and nucleic
acid synthesissmilar tothat of higher animals.Itisthere-

forevery difficult to find out the compoundsinhibiting
funga metabolismwithout exhibiting any toxicity to hu-
man®1, Asthe pathogenic fungdl diversity isincreas-
ingin nature, thereisan argent need to identify new,
effectiveand safer antifunga antibioticg*.

Solapur district issituated in the southern part of
Maharashtraprevailshot and dry conditionsduring most
of themonthsin ayear. The placeisknown for textile
industriesin the country and iscompl etely unexploited
for microbial diversity. Therefore, the present work
amed to isolate the actinomycetesfrom different soil
samples of theregion and exploit them for the produc-
tion of antibioticsagainst bacteriaand fungi.

MATERIALAND METHODS

Samplecollection

Soil samplesfrom differentindustrid areas (sugar,
textile) of solapur region werecollected withintherange
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TABLE 1: Antibacterial activity of activeisolates(mm)

TABLE 2: Antifungal activity of activeisolates(mm)

Activity against(mm)

Activity against

Isolates | solates -
B.subtilis S.aureus E.coli V.cholerae S.dysentrae K.pneumoniae C.albucans A. niger A. flavus M. gypseum
4 22 25 35 33 14 10 30 7 30 12 25
15 25 - 21 25 18 12 25 22 25
27 25 25 27 37 30 25 27 24 25 27 25
28 14 30 25 22 23 30 22 43 30 32 30
39 17 30 - 20 24 23 21 48 35 35 35
55 28 30 28 26 15 15 82 30 22 -
57 10 - 15 15 - - 17 85 02 18 20
o2 B x5 2 2 s collected from M.R. medical college Gulbarga., and
vooH ®oa % 2 ? four fungi namely, Candida albucans, Aspergillus
:Z z ) z: :Z . . niger, Aspergillusflavusand Microsporiumgypseum.
o s = 2 . o 2 Assessment of antimicrobial activity
95 . 3 : . . 8 Perpendicular streak plate method wasused to de-

of depth 5-10cm, brought to laboratory in sterileplas-
ticbagsand driedinoven.

| solation of actinomycetes

Actinomyceteswereisolated usng soil dilutionplate
technique. Starch casein agar (Starch -10.0g, casein-
0.3g, KNO,-2.0g, K,HPO,-2.0g, MgSO,-0.05g,
FeSO,-0.1g, CaCO,-0.2g, agar-20.0g, Distilled wa-
ter-1000ml, pH-7.2) and glycerol aspargine agar (L-
Aspargine-1.0g, glycerol-10.0g, K ,HPO,-1.0g, Trace
sdt solution-1.0ml, Distilled water-1000ml, agar-20.0g,
pH-7.0-7.4 [trace salt solution-FeSO,,7H,0-0.1g,
MnCl,.4H,0-0.1g, ZnSO,, 7H,0-0.1g, Distilled wa-
ter-100ml]) mediasupplemented with nystatin (50g/ml)
wereemployed™®. Onegram of dried soil samplewas
takenin 9ml of distilled water, agited vigoroudy and
prehested at 50°C for 0.5h. Seridly diluted soil samples
(1075, 10°%, 107) were agited with maximum speed and
0.1 ml of aiquot was spread on the plates containing
glycerol aspargine agar and starch casein agar. Plates
wereincubated at 30°C for 6 days. Theactinomycetes
coloniesgrowninthe plateswere againinocul ated on
fresh mediato get pure coloniesandfinally stored the
culturesat 4°Cinrefrigerator.

Target strainsof bacteriaand fungi

Antimicrobid activity of pureactinomycetecultures
were performed using six clinical isolates of bacteria
such as, E.coli, Bacillus subtilis, V.cholerae,
K.pneumoniae, S. aureus and S. dysentriae type |

%jogecﬁnokyy C—

termineantimicrobid activity of pureactinomycetes. Nu-
trient agar medium (Peptone-5.0g, Beef extract- 3.0g,
Agar-20.0g, Ditilled water- 1000ml, pH-7.0) wasused
for antibacterial activity and Czepekdox agar medium
(NaNO,-2.0g, K ,HPO,-1.0g, MgSO,-0.59,K Cl-
0.5g, FeSO,-0.01g, Sucrose-30.0g, Agar-20.0g, Dis-
tilled water- 1000ml, pH-6.5) for antifungal activity.
Singlestreak of actinomycetewasinocul ated at centre
of plate and incubated at 30°C for 5 days. After incu-
bation, at 90° anglesthetest organism wasinocul ated
by single streak. Antagonism wasmeasured by the de-
termination of inhibition zong*?,

Biochemical, physiological and morphological
studies

The selected actinomycetes were characterized
morphologically and physiologicaly following thedi-
rection given by theinternationa streptomyces project®
and Bergeysmanua of systemetic bacteriol ogy!*”. Cul-
turd characterigtic of pureisolatesinvariousmediawere
recorded after incubation for 7-14 daysat 27°C, mor-
phological observationweremadewithlight microscope
by using method of Shirling and Gottleib®. Utilization
of carbon and nitrogen was determined using basal
medium containing KH,PO,-2.38g, MgSO,-1.0g,
K,HPO,-5.65g, (NH,),SO,-2.64g, Distilled water -
1000ml, Salt solution-6.25ml, (Salt solution-CuSO,-
102mg, FeSO,-176mg, MnCl.-126mg, ZnSO,-24mg,
Disttiled water-100ml) and resultswererecorded after
7 daysof incubation. Theactiveisolateswereidentified
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TABLE 3: Morphological, physiological and biochemical characteristicsof seven isolates

- Isolates
Char acteristics
4 20 27 57 28 78 95
Aerial mycelium + + + + + + +
Spor e chain mor phology
Rectiflexibles - - - - -
Spirals + + + + +
Verticillate - - - - -
Spore mass colour
Red - - - - - + -
Grey + + + - - - +
Yelow - - - + - - -
White - - - - + - .
Mycdlial pigment red orange - - - - - + -
Diffus ble pigment produced - - - - - - -
Mycelial Fragmentation - - - - - - -
Sub mycedial sporulation + + + + ND +
Enzyme activity
Protease +
Dnase - - - -
Amylase + + + + - +
Catalase VL VL VL +
H,S production - + - - - - -
Nitrate reduction - + + - + + +
MR - + - - ND + -
VP + + + - - + -
Indol production VL + - - - - -
Urease + + - - - - -
Lipase - - - -
Carbon utilization
Lactose + + + + + _ +
Galactose + + + + + - +
Fructose + + + + + - ND
Maltose + + + + + - +
Growth in 5%NaCl + - - + - - -
10%NaCl - - - - - - -
Odegree - - - - - - -
45 degree - - - - - - -
Utilization of Nitrogen sour ce
Prolin + + + + + + +
Arginine + + + + + + +
Phenyl alanine + + + + + + +
Tryptophan + + + + + + +
S.sp. S.sp S.sp Micro. Slav S.ant S.rim

+, Positive; -, Negative; ND, Not Determined; VL, Very Less; S. ant, Sreptomyces Antibiaticus; S. lav., Sreptomyces L avendulae;
S. rim., Streptomyces rimosus; Micro., Micromonospora spp; S. sp., Streptomyces species
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up to the specieslevel by comparing their morphology
of spore bearing hyphae, entire spore chain and struc-
ture of spore chain with the actinomycetes morphol o-
giesasdescribed in bergeys manua'®. Thiswasdone
by using cover dip method*¥. Theother physiological
and biochemica Characteristicswere determined by
themethod described by Shirlingand gottliel®. All tests
were performed at 27°Cl4,

RESULT

| solation of actinomycetes

Atotad of 110 actinomycetewereisolated from 50
soil samples using starch casein agar and glycerol
aspargineagar supplied with nystatin (50mg/ml). 58 per
cent of the isolates were recovered from glycerol
aspargine agar asthey utilizeglycerol as carbon source
eadly thanthestarch.

Antagonistic activity of isolated strains

Thirteen actinomycete strains showed good anti-
bacterial activity against al test bacteriaand 7 strains
showed antifungd activity againg dl test fungi.

Theresult of antibacteria and antifungd activity of
activeactinomycetestransweregiveninTABLE 1 and
TABLE 2.Theutilization of carbonand nitrogen sources,
growth characterigticsat different temperature and other
characteristicsaresummarizedin TABLE 3.

DISCUSSION

The actinomycetesisolated from 50 soil samples
collected fromindustrid areaof solgpur region andtested
their efficacy against bacteriaand fungi. Among theiso-
lates, 16 isolates showed antibacteria activity against
onebacterial strain and 13 isolates showed antibacte-
rid activity againg al the bacterid test organisms. Out
of these 13 isol ates, isolate number 95 wasfound af -
fectiveagainst only S aureus. Eight isolates showed
maximum inhibitory activity against gram negetive bac-
teriathan gram positive ones and 5 isol ates showed
maximum activity against gram positive bacteria. The
growth of Candida albucanswasfound inhibited by 9
isolateswith amaximum of 30mminhibition by isolate
number 4 and minimum of 08mm inhibition by isolate
number 95. Among thetest bacteriascreened, S aureus

and V.cholerae werefound to be more susceptibleto
theantibioticsproduced by different isol ates.

The maximum antifungal activity wasrecordedin
sevenisolatesagainst Apergillusniger and adermato-
phyte namely Microsporiumgypseum. Comparatively,
A. flavuswasfound resistant against theantibiotic pro-
duced by theseisolates. Themorphologica and micro-
scopic examinations of theseisolatesclearly indicated
that the 6isolatesare bel ong to the genera Sreptomyces
and one belongs to Micromonospora. Further, com-
parison of biochemica and physiological characterigtics
among theisolatesindicatethat theisolate 78 wasclosdly
related to Sreptomycesantibioticus. Thereforewe can
say that theisolate 78 as Sreptomyces antibioticus, 95
as streptomyces remosus, 28 as Sreptomyces
lavendulae, 57 as micromonospora species and iso-
lates 4, 27, 90 as streptomyces species.

The organismwill be deposited in Botany Depart-
ment, Microbia Biotechnology Section, GulbargaUni-
versty, Gulbarga
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