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ABSTRACT

KEYWORDS

The xylanase producing bacterial strainswereisolated from bamboo gar-
den waste. The strains were isolated on xylan agar media and screening
was carried out by xylanolysis method. To test the sensitivity of the iso-
lates, seven different antibiotics were used. The strains showed sensitiv-
ity to Ampicillin, Amoxycillin, Bacitracin, Chloramphenical, Doxycyclin,
Erythromycin and Kanamycin when they were tested by disc diffusion
method on nutrient agar plate and confirmed by antibiotic spread plate
method. Ethyl acetate was used for solvent extraction of antimicrobial
principalsfromthe culturefiltrate. The ethyl acetate extract of Micrococ-
cus sp SCS1 showed promising antibacterial activity against a number of
gram positive (Bacillus subtilis and Staphylococcus aureus) and gram
negative (Escherichia coli, Shigella dysenteriae, Shigella sonnei, Shi-
gella shiga, Salmonella typhi and Klebsiella Pneumonia) pathogenic
bacteria. The zone of inhibition against pathogenic bacteria ranged from
08 — 22 mm. The minimum inhibitory concentration (MIC) of the extract
against Escherichia coli, Salmonella typhi, Salmonella dysenteriae,
Shigella dysenteriae, Shigella shiga, Bacillus subtilis and Staphylococ-
cusaureuswere 128,256, 256, 64, 128, 256 and 256ug/ml respectively. The
extract exhibited cytotoxic effectsin brine shrimp lethality bioassay with
LC,, valueof 30 ug/ml. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Antibacterial activity;
Cytotoxic effect;
Micrococcus sp SCS1.

Thefreguency of lifethreateninginfectionssuch as
diarrhea, acuterespiratory tract, infections, tuberculo-
sis, cancer and recently AIDS caused by variouspatho-
genic microorganism®2 isincreasing world wide (es-
pecidly inthe devel oping countries) and isbecoming

an important cause of morbidity and mortality in
immunocompromized patients. But anumber of micro-
organismsaread so knownto produceantimicrobia sub-
stancesthat are used for the treatment of human dis-
eases. Currently morethan 10,000 antibioticshave been
discovered frommicroorganism but only afew of them
areclinicaly useful and restsof them aretoxicto human
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or not highly effective against microorganisms. Therea
son for thedemand of new antibioticsis appearance of
antibiotic resi stance pathogenic microorganisms. This
situation isusually overcome by applying antibiotics
more frequently with enhanced doses. Thispracticeis
certainlyinjurioustodl living beings. To overcomethis
adarming situation, the discovery of nove antibioticsor
chemical agentsthat are much more effective against
res stant microorganismisessentia. For thisreason, the
isolation of avariety of antimicrobia agentsfrom mi-
croorganism has been major contribution of scientific
and research community. Antimicrobid agentshavebeen
discovered by screening many naturd productsor chemi-
cdly synthesized derivativesof natura productsfor their
efficacy against pathogenic microorganisms. Still now,
research isgoing on to discover new and more effec-
tiveantimicrobial agentsfrom natural sourcelikemi-
crobeswhich may combat against anumber of infec-
tionstofata diseaselikeAIDS, cancer etc. dueto lack
of optimal antibioticfor therapeutic application. Micro-
organisms producing antimicrobial agentscan beiso-
lated from various sourcesbut soil istherichest source
of antimicrobia compound producing microorganism.
A number of antibioticshavebeenisolated from micro-
organisms such as actenomycetes (eg. Sreptomyces),
fungi (e.gpenicillum) and bacteria(eg Bacillussubtilis)
of thesoil origin. Mogt of theantibioticshavebeeniso-
lated through screening of soil samplesbecause antibi-
otic producing microorganisms are common COmpo-
nent of most soil communities®#. Theaim of thiswork
wasto investigate the bioactive component produced
by bacteriaand their possiblerelation to antibiotic sus-
ceptibility aswell asresistanceto antimicrobial agents.

MATERIALSAND METHODS

Samplecollection

For the screening of xylanase producing Micrococ-
cus sp. strainsthe soil sampleswere collected using
pre-sterilized sample bottles and sterile spatulafrom
different areas of the bamboos garden wastes,
Bangladesh.

M ediaand cultureconditions

Nutrient agar media, Yeast extract xylan agar me-
diaand Czapek-dox agar mediawere used asasolid
medium throughout thework. Yeast extract xylan agar
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plateswere used for theisolation and identification of
the bacteriaand the bacteriawere cultured at 37°C.

| solation and char acterization of bacteria

In apreliminary experiment of thisresearch, the
samplecontaining bacteria strainswere spread onthe
different agar platesfor isolation and rapid identifica-
tion of thexylanase-producing bacteriaand xylanolytic
properties. Theplateswerethenincubated at 37°C for
48 h, the colonieswhich formed clear zoneonthexylan
agar plateswere picked, and then further purified by
pure colonies producing clear zone on the xylan agar
plate. All thexylanase producing bacterid strainswhich
wereisolated by their growth on xylan agar mediaas
clear zones and xylanolytic propertieswere character-
ized according to thebiochemica testsusingthecrite-
riaof Bergey’s Manual of Systematic Bacteriology®.

Antibioticresistanceand sensitivity

Theantibiotic resistanceand sensitivity test to Mi-
crococcussp strainscontaining xylanolytic activity were
carried out using thedisc diffuson method®”. A 16 hours
broth culture of theisol ated strainswas spread on nu-
trient agar plate using sterilized glass spreader. Then
Ampicillin (10 ugdisc?), Amoxycillin (10 ug disc?),
Chloramphenica (30 ugdisct), Kanamycin (30 ugdisc
1), Doxycycline (30 ug disc?), Erythromycin (15 pug
disc?), and Bacitracin (10 ug disct) antibioticswere
distributed on platesand kept the platesat 4°C for 6-8
hours, so that theantibi otic can diffuse onthe agar me-
dia. The plates were then incubated at 37°C for 16
hours and the growth of the bacteria was observed.
The presence of aclear zone around thedisc wasthe
index of sengitivity totheantibiotic. Thetest results of
antibiotic sengtivity weredetermined accordingtothe
inhibition zonediameter’®®. Theabsenceof suchaclear
zoneor the presence of some colonieswithintheclear
zoneindicated that the collected Strainswere resi stant
to that antibiotic. The drug resistance bacteriatested
by disc diffusion method were again confirmed by
spreading its culture on the sel ected antibiotic plates of
different concentrations.

Preliminary screening of antibacterial activities

Preliminary screeningfor antibacterid activity of the
isol ateswas checked by crossstreaking technique. Pure
isolate was streaked on nutrient agar plateinasingle
lineand thenincubated at 37°C for two days to allow
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theisol ateto secrete antibioticsinto the medium. After
incubation period theover night growth cultureof test
organismswere cross streaked perpendicularly along
thelineof fully grownisolate. Each streskingwas started
near the edge of the plate and streaked toward thei so-
lategrowthline. The plateswerethenincubated a 37°C
for 24 hours. Absence of growth of pathogenic bacte-
riaadjacent to Micrococcus sp SCS1 growth indicated
inhibition of target cultureand thezoneof inhibition was
measured usingamillimeter®.

Production of antibacterial substance

Theproduction of antimicrobid substancewascar-
ried out using Micrococcus sp SCS1 cultured in 500
ml Erlenmeyer flasks containing 100 ml of broth me-
dium [0.5% wheat bran xylan, 0.5% yeast extract, 1%
peptone, 0.5% NaCl] at 30°C for 4 daysin anincuba
tor on arotary shaker. After thisperiod of timethecul-
turewas centrifuged at 10000 rpm for 10 min and the
cell free supernatant was used asthe crude fermenta-
tion product.

Extraction of antibacterial substance

The crudefermentation product obtained after cen-
trifugation was mixed with ethyl acetate solvent. After
shaking themixturegently for severd hours, thesolvent
layer was separated by separating funnel and then
evaporated at room temperature. Asaresult thecrude
extract was obtained.

Sudy of antibacterial activity

The ethyl acetate extract was assessed for antibac-
terid activity against six gram-negative (Escherichia
coli, Shigella dysenteriae, Shigella sonnei, Shigella
shiga, Salmonella typhi and Klebsiella Pneumoniae)
and two gram-positive (Bacillus subtilisand Saphy-
lococcusaureus) bacteria strainsusing disc diffusion
method®9. 2 mg of theisolated extract wasdissolved
in 1 ml ethyl acetate asaresult the concentrationwas 2
mg/ml. Now the sample sol ution of desired concentra:
tion (30 pg/disc and 60 pg/disc) wasapplied on paper
disc. Standard Doxycyclin (30 ug/disc) was used as
positive control. Both experimental and control discs
werethen placed in petridishes seeded with organism
innutrient agar medium. The petridisheswerekeptina
refrigerator at 4°C for 6-8 hours to ensure diffusion of
thetest materials. Finally they wereincubated at 37°C
for 24 hours. The antibacteria activity wasdetermined

by measuring thediameter of zoneof inhibitionin milli-
meter.

Minimum inhibitory concentration

Theminimum inhibitory concentration (MIC) of
ethyl acetateextract and their fractionswere determined
by serid dilution technique! against Escherichiacoli,
Salmonella typhi, Salmonella dysenteriae, Shigella
dysenteriae, Shigella shiga, Klebsiella pneumonia,
Bacillus subtilisand Staphylococcus aureus

Brineshrimp lethality bioassay

The cytotoxic effect of thetest extract was stud-
ied by Brine shrimp lethdity bioassay!2. Brineshrimp
(Artemia salina) eggswere hatched in artificial sea-
water (prepared by dissolving 38 gmsNaCl in 1000
ml distilled water) at room temperature under con-
stant aeration for 48 hours. 10 mg of ethyl acetate
extract wasdissolved in 1 ml of DM SO and there-
sulting solution was used as Stock solution. The ap-
propriate amount of stock solutionwasadded to each
vid, sothat thefina concentration of theextract became
0, 10, 20, 30, 40, 60, 80 and 100 ug/ml after diluting
them upto 5 ml with seawater. Toeachvials, 10living
shrimps were added and allowed to stay them for 24
hours. Thesurvived nauplii in eachvia were counted
and theresultswererecorded.

Figurel: Bacterial colonies(SCSL1, SCS2, SCS3) produc-
ing clear zoneon master plate.

RESULTS

| solation and characterization of bacteria

Bacteria strainswereisolated from bamboo gar-
denwaste, which was described in materia sand meth-
ods. All bacterid strains produce clear zone on xylan
agar plate around the colony showninFigureland 2.

Thusthey were xylanase producing bacteriaand
may a so haveantibacteria activity. From morphol ogi-
ca and biochemica teststhesethreestrainswereiden-
tified asMicrococcussp (TABLE 1)
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Antibioticresistanceand sensitivity test

Theresultsof antibiotic resistance and sensitivity
pattern on xylan agar plate, it was observed that three
isolated strains SCS1, SCS2 and SCS3weresensitive
toantibioticsAmpicillin, Amoxycillin, Chloramphenicd,
Doxycyclin, Bacitracin, Kanamyci and Erythromycin
(TABLE?2).

Figure2: Photograph of purestrains(SCS1, SCS2, SCS3)
Preliminary screening of antibacterial activities

Although threebacterial strainswereisolated from
soil sample, but one strain (Micrococcus sp SCS1) of
them showed best antibacterid activity against patho-
genic bacteriain primary screening by crossstreaking
method (Figure 3) and selected for further study. The
antibacterial activity was subsequently confirmed by
agar discdiffusion method.

Antibacterial activity

Theantibacterid activity of ethyl acetate extract of
Micrococcus sp SCS1 was determined at doses 30
ug/disc and 60 pg/disc. The ethyl acetate extract of
Micrococcus sp SCS1 showed good antibacterial ac-
tivity at 60 pg/disc and amoderate activity at dose of
30 ng/disc against both gram-negative (Escherichia
coli, Shigella dysenteriae, Shigella sonnel, Shigella
shiga, Salmonella typhi and Klebsiella Pneumonia)
and gram-positive (Bacillus subtilis and Saphyl ococ-
cusaureus) pathogenic bacteria(Figure4).

Theresultsof theantibacteria activity were mea:
suredintermsof zone of inhibition and were compared
with standard antibiotic Doxycycline(TABLE 3).

Theethyl acetate extract showed antibacterial ac-
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TABLE 1: Morphological and biochemical characteristic of
isolated bacterial strains.

Micrococcus Micrococcus Micrococcus
sp SCS1 sp SCS2 sp SCS3
Positive Positive Positive
Small Small Small
circular circular circular

Non-Matile  Non-Matile  Non-Matile

Test

Gram
Staining
Shape
Moatility
Indole
production
Methyl
red

Voges
proskauer
Citrate
utilization
H2S
Production
Urea
hydrolysis
Oxidase
test
Catalase
test
Nitrate
reduction

Gelatinase
Glucose
Sucrose
Maltose
Fructose
Galactose - -

Lactose - - +

tivity against thetested pathogenic bacteriawithinhibi-
tion zoneintherangeof 08-22 mm. Thestrain (Micro-
coccus sp SCS1) wastested against pathogenic bac-
teriato determineMIC and theresultswerecited inthe
TABLEA4.

Theminimuminhibitory concentrationsof theethyl
acetate extract of Micrococcus sp SCS1 werewithin
the valuesof 64-256 ug/ml against those pathogenic
bacteria

Brineshrimp lethality bioassay

Inthebrine shrimp lethality bioassay, thelethality
of the crude extract of ethyl acetate extract of Micro-
coccus sp SCS1 to brine shrimp was determined on
Artemia salina after 24 hours of exposure of the
sample. The median lethal concentration (LC, ) of
brine shrimp lethality was measured from the pl ot of

+
+
+

+ + + 4+ +
1
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TABLE 2: Antibiotic sensitivity & resistancetest

Antibiotics (Diameter of the clear zone of inhibition in mm)

Bacteria
(Straing) Ampicillin - Amoxycillin  Chloramphenical Doxycycline Erythromycin Kanamycin Bacitracin
(10ng/disc)  (10pg/disc) (30ng/disc) (30ng/disc) (15png/disc) (30ng/disc)  (10pg/disc)
SCS1 16 14 32 40 22 27 34
SCS2 10 12 30 32 36 30 25
SCS3 14 10 38 36 46 35 22

percentage of mortality versus concentration of the
sample (Figure5) and it wasfound to be 30 ug/ml.

- Strain SCS1

Figure3: Preliminary screening for antibacterial proper-
tiesof strain SCS1 by crossstreak method.

DISCUSSION

Inthisstudy, bacterid strainswereisolated from
bamboo garden waste, which degraded -1, 4 xylan
and to belong Micrococcus sp. It was observed that,
the strains were sensitive to antibioticsAmpicillin,
Amoxycillin, Chloramphenical, Doxycyclin,
Bacitracin,Kanamycin and Erythromycin. All of the B.
thuringiensisisolateswereresistant to Amoxicillin,
Ampicillin, Ceftriaxone, Penicillinand Oxacillinwhile
susceptibletotheremainingantimicrobid 3. Xylanase
producing Aeromonas strains were resistant to
Amoxicillin, Ampicillin, Cotrimazole, and sengtiveto
Erythromycin, Tetracyclineand Doxycyling*41,

Present investigation suggeststhat theethyl acetate
extract of the cultural broth of Micrococcus sp SCS1
contai ned someantibacterial components, which have
activity against both gram positive and gram-negetive
bacteria (TABLE 3). Strains of B. thuringiensis, B.
subtilis, B. stearothermophilus, B. liceniformis, B.
megateriumand B. cereus have been reported to pro-
duce substances like bacteriocin. Bacteriocins are

Salmonella tvphi

Shigella shiga

Escherichia coli Shigella dyvsenteria

Klebsiella species
Figured: Antibacterial activity of theethyl acetateextract of
Micrococcus sp SCS1; where A= 30ug/disc, B= 60pg/disc
and S= Sandard Doxycycline (30ug/disc)

ribosomally synthesized antimicrobia peptidesproduced
by anumber of different bacterid?®l. It was observed
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TABLE 3: Antibacterial activity of ethyl acetate extract of
Micrococcus sp SCS1

Diameter of
zone of
inhibition in ;";‘Pb‘ﬂl‘i
Test bacteria mm of the ethyl .
Doxycycline
acetate extract .
30 60 (30 pg/disc)
pg/disc pg/disc
Esgherlchla 12 20 o4
coli
shigalla 15 20 28
dysenteriae
Gram  gqjigeflasonnei 14 18 33
negative _ . )
bacteria Shigella shiga 8 14 28
Salmonella 8 12 37
typhi
Klebsella
Pneumonia 14 2 32
Gram iatft'i'l'if 8 14 30
positive Saphylococcus
bacteria Py 12 16 30
aureus

TABLE 4: MIC valuesof ethyl acetateextract of Micrococ-
cussp SCS1

Test Bacteria MIC (ug/ml)
Escherichia coli 128
Shigella shiga 256
Shigella dysenteriae 128
Shigella sonnei 128
Klebsella pneumoniae 64
Salmonella typhi 256
Bacillus subtilis 256
Staphylococcus aureus 128

that B. thuringiensisD1, B. thuringiensis D3, had an
inhibitory effect on dl of theabovetested bacterid”.

TheBrineshrimp lethdity bioassay isarecent de-
velopment inthe bioassay for the bioactive compounds,
whichindicatescytotoxicity of thecompound. Theethyl
acetate extract showed positiveresultsin brine shrimp
lethality bioassay indicating that the extract was bio-
logically active. In this bioassay, the mortality rate of
brine shrimp was observed to be increased with the
increasein concentration of thetest sample. Therewere
many reportsin wherethemortality rateincreased with
increas ng concentration of sample.

CONCLUSION

From theresultsdiscussed aboveit isclear that the
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Figure5: Brineshrimp lethality bioassay of ethyl acetate
extract of Micrococcussp SCS1

ethyl acetate extract from Micrococcussp SCSLishio-
logicaly activeand possessesgood antibacterid activity
agang both gram positiveand gram negative pathogenic
bacteria. Thusthe ethyl acetate extract isabroad-spec-
trum antibacteria agent with moderate cytotoxicity.
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