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ABSTRACT

In this study five Streptomyces species were obtained from composite soil
sample. In vitro anti bacterial action of these isolates were checked for
their inhibitory activities against pathogenic gram positive cocci (Staphy-
lococcus aureus & Micrococcus luteus) and gram negative bacilli (Es-
cherichia coli & Pseudomonas aeruginosa) by agar diffusion assay. Most
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of the Streptomyces specieswere highly active against gram positive cocci
than gram negative bacilli tested. I nhibition zones were measured to evalu-
ate antagonistic activity towards the tested pathogenic bacteria. One iso-
late was inhibitory against the tested pathogens and the four other iso-

|ates were active on gram positive cocci.
© 2010 Trade ScienceInc. - INDIA

INTRODUCTION

Actinomycetesoccur inwidevariety of natural and
man-made habitats by growing on avast range of sub-
strateslike soil, water™, Beijerink found thefact that
actinomycetes areabundant in soil?. Thesearestrict
saprophytesbut few exist in parasitic or symbiotic as-
sociation with plantsor animasthat makethemtoin-
hibit or stimulatethe other microbes®. Assessment of
actinomycetesactivitiesshowstheir rolein decompos-
tion of lignin, celuloseand enhancement of soil fertility
(nitrogenfixation). Waksmanwasfirg toisolate strep-
tomycinasecond antibiotic after penicillindiscovery that
received great interest whi ch € uci datethe ability of bac-
teriato produceantibioticg?. Sreptomycetes areagro-

bic, sporeforming member of actinomycetesgroup that
arepotentidly produceenzymes, enzymeinhibitorsand
severd pharmacol ogicaly active substances (antibiot-
ics) of commercid interestl®. Fromtheearlier studiesit
was found that Sreptomyces spp. could beantagonis-
ticagaingt plant pathogenic fungi like Pythiumspp. (root
rot of sugar cane & corn)*!, Fusarium spp. (cotton
wilt), Sclerotium spp.® and nematode like
Mel oidogyne spp. (tomato root gal ).

MATERIALSAND METHODS

| solation and identification

Isol ation and identification isol ation was done by
usngthesoil dilutiontechnique Tendifferent soil samples
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werecollected for isol ation of Sreptomyceswith anti-
bacterid potentid. 1 gm of each soil samplewasweighed
and added to flask containing 50 ml of sterilewater.
Theflaskswere shaken onrotary shaker for 30 mins.
Theclear supernatant was used to get dilutions (10*-
10°). 1 ml of each dilution was spreaded on the starch
nitrate agar platesand incubated at 28°C for 2 weeks.
Theisolated col oniesresembling actinomycetesgrowth
were selected and preserved on starch nitrate agar
dants. Theidentification of Sreptomycesisolatewas
determined as per Bergey’sManud of Determinative
Bacteriology™.

Agar well diffusion assay

24 hr culture of Saphylococcus aureus, Micro-
coccus luteus, Escherichia coli & Pseudomonas
aeruginosa wereinocul ated on thenutrient agar plates.
WellIswere madein theinocul ated agar plateusing a
sterile borer (6 mm in diameter) and agar discswere
cut off from the Sreptomycesisolatescultured on sarch
nitrate medium that is placed in each well. The agar
plateswerekeptinrefrigerator for 1 hr to permit diffu-
sion of antimicrobial and incubated at 30°C for 24 hr,
then zoneof inhibition were measured”.

Effect of rapidly metabolized sugar son growth and
antibacterial activity

Culturemedium (0.3 % malt extract, 0.3 % yeast
extract, 0.5 % peptone, 100 ml distill water and pH
6.8) wasused totest the (1, 2, 3, 4, 5%) different con-
centrations of sugars (glucose, fructose, maltose) on
growth and antibacterid activity of most effective Srep-
tomycesisolate. After inocul ation of Sreptomycesiso-
latein the culture medium at 28°C withinterval of 2
daysincubation optical density was measured asepti-
caly at 590 nm. After five successivereadingsthecul-
turemediawereincubated for 10 daysat 28°C.

Followed by theincubation the culture broth of dif-
ferent sugar concentrationswere centrifuged at 10000
rpmfor 20 mins. The cell free supernatantswere ob-
tained by filtering through whatman filter paper. Thefil-
trate was passed through charcoal powder to get clear
liquid. Thesefiltrateswere used to test antibacterial ac-
tivity against Saphylococcus aureus, Micrococcus
luteus, Escherichiacoli & Pseudomonasaeruginosa
by Agar well diffusion assay.

————, FyurL PAPER

TABLE 1: Effect of different sugar son thegrowth of Srepto-
mycesisolateat variousincubation periods(Generation time)

Sugars |ncubati0n 0O.D at 590nm
time(days) 1% 2% 3% 4% 5%
2 017 062 061 071 078
4 02 074 078 082 145
Glucose 6 072 0.87 098 09 256
8 055 052 086 1.11 142
10 025 043 057 066 0.82
2 019 022 042 031 182
4 025 0.37 052 062 143
Fructose 6 055 115 095 085 156
8 045 101 075 089 247
10 035 055 065 053 1.15
2 024 062 061 071 182
4 035 074 078 082 22
Maltose 6 058 0.87 098 096 256
8 045 05 086 111 247
10 039 054 05 066 0.82

RESULTSAND DISCUSSION

Twenty Sreptomycesisolates wereisolated and
identified from the composite soil samples. Color of
aerid mycelium, substrate mycelium and soluble pig-
mentswereused to characterizetheisolates. Grey, blue,
cream, yellow, violet and red werethemain col ors of
aeria mycelium. The colors produced by theisol ates
were soluble pigmentsthat diffuseinto the agar me-
dium. Red and grey color classesdominatedintheiso-
lates. Screening of theisolatesagainst thetest bacteria
i.e Saphylococcus aureus, Micrococcus luteus, Es-
cherichiacoli & Pseudomonasaeruginosa were most
effectively antagonized by theoneisol ate, four isolates
were moderately effectiveand thefifteenisolateswere
least effective.

Most effectiveisolateincubated in glucosefrom 1-
5% concentration showed O.D at 590nmintherange
of 0.17-0.78 on second day of incubation. Optica den-
sity was high at sixth day incubation at 5% glucose
(TABLE 1). Fructose and maltose sugars were sup-
porting the maximum growth at 5% concentration on
elghth and sixth day of incubation.

Culturefiltrate obtained from different sugarslike
olucose, fructoseand maltoseat various concentrations
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TABLE 2: Effect of glucoseon Antagonisticactivity by Srep-
tomycesisolate

Test Organisms
S. aureus M. luteus E.coli P.aeruginosa

% of Glucose

1 12 11 10 14
2 13 11 13 18
3 22 26 20 25
4 13 10 11 13
5 11 10 11 14

TABLE 3: Effect of fructoseon antagonigtic activity by Srep-
tomycesisolate

Test Organisms
S. aureus M. luteus E.coli P.aeruginosa

% of Fructose

1 15 13 15 18
2 12 17 18 15
3 13 14 19 18
4 19 15 13 17
5 11 10 11 13

TABLE 4: Effect of maltoseon antagonisticactivity by Srep-
tomycesisolate

Test organisms
S. aureus M. luteus E.coli P.aeruginosa

% of Maltose

1 13 13 10 10
2 12 17 18 12
3 15 14 10 18
4 13 12 11 15
5 11 10 10 12

incubated with most effectiveisolatewhentested against
the bacteria strainslike Saphylococcusaureus, Mi-
crococcus luteus, Escherichia coli & Pseudomonas
aeruginosawasfound to beinhibitory (TABLE 2,3,4).
3% glucosewas strongly inhibitory against the tested
bacteria strainsindicating the sugar concentration ef-
fectiveto enhancethe antagonistic action of theisolate
(TABLE 2, Figure 1). Fructosewasvaried in the con-
centration toincreasethe antibiotic activity against the
tested bacteria 4% fructose produced highly inhibitory
activity against Saph. aureus, 2% was strongly effec-
tive towards M. luteus, 3% was effective against E.
coli & P. aeruginosa (TABLE 3, Figure 2). 2% con-
centration of maltose was equally inhibitory for M.
luteus, E. coli and 3% sugar inhibited Saph. aureus
& P.aeruginosa (TABLE 4, Figure 3).

From thisstudy it can be concluded that reducing
sugarseffectsthe growth and antibiotic production by
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Figurel: Effect of glucose on antagonistic activity by most
effective Sreptomycesisolate
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Figure2: Effect of fructoseon antagonistic activity by most
effective Sreptomycesisolate
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Figure3: Effect of maltose on antagonistic activity by most
effective Sreptomycesisolate

Sreptomyces. Reducing sugars possess unigue prop-
erty that favor inaccepting hydrogenionsfrom metals.
Increase and decreasein variety degreesof sugars af-
fected the antibi otic production that was checked by
zoneof inhibition. 2, 3% sugar concentrationswere
found to stimul atethe antibiotic production and growth
of Sreptomyces.
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