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ABSTRACT

Marine Biotechnology is the science in which marine organisms are used
infull or partialy to make or modify products. The marine environment may
contain 80% of world’s plant and animal species, and many bioactive com-
pounds have been extracted from various marine animals like lunicates,
sponges, soft cords, sea horse, nudibranches, algae, and marine organ-
isms. These compounds were used in pharmacodynamic properties. The
water sampleswere collected from marine ecosystem and the sampleswere
transferred into 100 ml of f/2 medium. After transferring the flask were kept
it for incubation at 25°C, at alight intensity of 10 umol nr? s*provided by
cool white fluorescent tubes and with a light/dark cycle of 14 h/ 10 h for
one month to get mass growth of microalgae. It was identified as
Chloromonas spp. One month culture was centrifuged and pellets were
collected for extract preparation using acetone, ethanol, chloroform, bu-
tanol and petroleum ether. The extracts were used in different concentra-
tions(10ul, 15ul, 20ul and 25ul) to determinethe antibacterial activity against
Gram positive and Gram negative bacteriaviz. Bacillus cereus, Micrococ-
cus luteus, Staphylococcus aureus, Escherichia coli, Proteus vulgaris,
Pseudomonas aeruginosa, Klebsiella pneumoniae and Salmonella
enteriditis organisms by agar well diffusion method. From that acetone,
petroleum ether and ethanol extracts showed greatest antibacterial activity
against Gram negative than Gram positive organisms. Particularly acetone
extract exhibited higher antibacterial activity against Bacillus cereus and
Saphylococcus aureus.  © 2010 Trade Sciencelnc. - INDIA
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INTRODUCTION

Marine biotechnol ogy isthe sciencein which ma-
rineorganismsareused infull or partially to make or
modify products, to improve plants or animals or to
develop microorganismsfor specific uses. Withthehdp
of different molecul ar and biotechnol ogical techniques,
humans have been abl e to el ucidate many biological

methods applicableto both aquatic and terrestrial or-
ganisms. According to Harvey!', only 10% of over
25,000 plantshave been investigated for biological ac-
tivity. Themarine environment may contain over 80%
of world’s plant and animal species®??. In recent years,
many bioactive compounds have been extracted from
variousmarineanimasliketunicates, sponges, soft cor-
als, seahares, nudibranchs, bryozoans, seadugs, a-



RRBS, 4(3) September 2010

K.Ponmurugan and M.Madesh

129

®
Figure3: Inhibition zonesobtained by theextractsof Chloromonasspp. (a) Ethanol extract againgt Salmonella enteritidis. (b)
Acetoneextract against Pseudomonas aeruginosa. (c) Ethanol extract against Saphylococcusaureus. (d) Petrolium ether
extract against E.coli. (€) Acetone extract against Bacilluscereus

gae and marine organisms?. Thesearch for new me-
tabolitesfrom marine organismshasresultedintheiso-
lation of more or less 10,000 metabolites®. Many of
which areendowed with pharmacodynamic properties.

The potentia contribution of marine organismsto
the discovery of new bioactive moleculesisincreas-
ingly chdlenging®3#-22, Natura productshavebeeniso-
lated from awidevariety of taxaand tested for various
biologica activities. Among thesetaxa, cyanobacteria
and algae are regarded as good candidates for drug
discovery, with gpplicationsin agriculturd?, industry™
and especialy, in pharmaceutica §*2.

Microa gee possessavast potential in pharmaceu-
tica's, hedlth foods, carotenoids, dyes, finechemicds,
biofuels, etc.,/”. Some of marine microa gae appear to
be potential sourcesfor large scale production of vita
minsof commercid interest such asvitaminsof B com-
plex group and vitamin E. Microd geelikeother plants
produce avariety of remarkable compounds collec-
tively referred to as secondary metabolites. They are
synthesized by the organismsin culturesat the end of
the primary growth phaseand into the secondary phase.
Therelevant substancesarediverseintheir chemica
structureand physiologica function. Theterm bioactive
moleculeisadang expressonincommon useandin-
cludes substanceswhich may at low concentration af-
fect lifeprocessesbeneficia or harmful. Morethan 50
% of the 100 i solatesfrom marine sources are poten-
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Figure2: Masscultivation of Chloromonasspp. with light/
dark cycleof 14 h/10 h for 30 days

@

tially exploitabl e bioactive substances. Thebioactive
substancesexhibited antimicrobid activity against ava
riety of microorganisms.

Inspiteof being potentia producersof awide spec-
trum of natural substances of vital human need,
microal gae have so far been arather under explored
sourcein thedevel opment of biotechnology!®. Within
statusthe present study was carried out with thefol-
lowing objectives, isolationandidentification of marine
microa gae, masscultivation of marinemicroagaewith
/2 medium, marinemicroal gae extracts obtained with
organic solventsfor antibacteria activity.

MATERIALSAND METHODS

Samplecollection

Thewater sampleswere collected from Puthiyappa
Fishing Harbor, West Cost of India, Calicut. The col-
lected water sampleswere properly packed and bring
tolaboratory for further processing.

| solation and identification

Thecollected marine samplesweretranderred into
100 ml of f/2 medium. After transferring theflask were
kept it for incubation at 25°C, at alight intensity of
10 umol m? s provided by cool whitefluorescent tubes
andwithalight/dark cycleof 14 h/ 10hfor oneweek!*9.
After oneweek, the cultureflask was subjected to mi-
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croscopic observation. Based on morphology and pres-
enceof pigment systemsthe samplewasidentified®!.

Mass cultivation of microalgae

Microal gae biomasswas produced by cultivating
theisolated marine microalgaein f/2 medium. Thecul-
turesweremaintained at 25°C, at alight intengity of 10
umol m?s? provided by cool whitefluorescent tubes
and with alight/dark cycleof 14 h/ 10 hfor 30days.
Cellswere harvested after 30 days of growth by cen-
trifugation. The pdletswere collected and used for fur-
ther processing. The sampleswere stored at -4°Cl9,

Test organisms

Thetest organismsused in thiswork werethefol-
lowing bacterid isolates. All thetest bacteria isolates
were obtained from fellow mates; they wereisolated
fromdinicad sampleslikepus, urineand sputum samples.
Thetest isolateswere subjected to standard antibiogram
sensitivity test. Thebacterial isolateswereincubated
into nutrient broth throughout 24 h. Thetest isolates
such asBacillus cereus, Micrococcusuteus, Saphy-
lococcus aureus, Escherichia coli, Proteusvulgaris,
Pseudomonas aeruginosa, Klebsiella pneumoniae,
and Salmonella enteritidis.

Determination of antibacterial activity by agar-well
diffuson method

Antibacterid activitiesof marinemicroageeextracts
weretested by agar-well diffus on method. Petri dishes
with 20 ml for each of nutrient agar, then inocul ated
with 100 pl of a 24 h broth culture of test bacteria.
Indicator microorganismswere spread on agar plates
with sterileeffusion. Four wells(6 mm) weremadeand
filledwith 10, 15, 20 and 25 ul of extractinal thefour
wells. Theinocul ated plateswereincubated for 24 h at
37°C for bacteria. After incubation, the diameter of the
inhibition zonewas measured with calipersand there-
sultswererecorded in cm®2.

RESULTS

Out of 10 marinewater samplestwo were showed
microal gae growth after oneweek of incubation. The
growth showed samples were examined under high
power lens. It showed that green unicdlular cylindrical
cells. Further, the culture wasidentified as Chlorella
spp. based on morphol ogica characteristicsand pig-

TABLE 1: Antibacterial activity of green marinemicroalgae
againgt gram positiveand gram negativebacteria

S . Zone of Inhibition (cm)
Solvents  Concentration

No. BCSAML ECPASEKPPV
10 ul 02 - - 0511 -
15 ul 05 - - 1016 - 04 -

1 Acetone
20 ul 0604 - 131.80.10.703
25 ul 0805 - 2022041205
10 ul - 03 - 0403 -
15l 0405 - 080.80.60.2 -

2 Ethanol
20 ul 0.70.70.1 12110705 -
25 ul 091002151.40.80.7 -
10 ul
15l S

3 Chloroform
20 pl 05 - - 0405 - 03 -
25 ul 0704010908 - 05 -
10 ul - 06 -

4 Peterolium 15l 0.20.2 - 0906 -

Ether 20 pl 0403 - 140.70.30.40.2

25 ul 0605 - 181.1050.806
10 ul
15 ul R

5 Butanol
20 ul - 02 - 04 -
25 ul - 04 - 070201 -

BC-B. cereus, SA-S. aureus, ML-M. leutus, EC-E. coli, PA-P.
aerogenes, SE-S. entritis, KP-K. pneumoniae, PV-P. wlgaris, (-)-
No zone formation

mentation by standard dga classification syslemsde-
scribed. Microalgaewere mass cultivated in f/2 me-
dium. Theculturesmaintained at 25°C, a alight inten-
sity of 10 umol umol m s provided by cool white
fluorescent tubesand with alight/dark cycleof 14 h/
10 hfor 30days.

Theresults obtained from the present study con-
cerningthebiologicd activity if theantibacteria agents
produced by green microa gae against three species of
Gram positive bacteriaand five speciesof Gram nega
tive bacteriawere recorded. It was cleared from the
TABLE 1, thediameter of theinhibition zone depends
mainly on type of the solvent used and thetested bac-
terid isolates. Antibacterid activity against Gram posi-
tive bacteriawas|esscommon than against Gram nege-
tivebacteria

However amongthe Gram positive bacterianot all
thetarget strainstested wereequally susceptibleto the
antibacterial metabolites produced by microageae. The
two most susceptible organisms were B.cereus and
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TABLE 2: Antibioticssenditivity pattern of testesbacterial
isolates

Name of Tested bacterial isolates
S.No. S

Antibiotics BC SA ML EC PA SE KP PV
1 Ciproloxacin (Cf) S R R I R 1 R I
2 Ceftizoxime (Ck) I S S R 1 R R I
3 Gentamycin (G) R 1 R R S R S |
4 Chloramphenicol (C) S R R I RRR/I
5 Ampicillin (A) RS 1 RRRRHR
6 Cefepime (Cpm) I R R I S RRR
7 Tetracycline (Tet) R R R S RRRR
8 Co-Trimoxazole (Co) R 1 S R R I R S
9 Polymyxin B (Pb) R S I R I RRR
10 Streptomycin (S) S R R SRRSR

BC-B. cereus, SA-S. aureus, ML-M. leutus, EC-E. coli, PA-P.
aerogenes, SE-S. entritis, KP-K. pneumoniae, PV-P. vulgaris
Saureuswhichwereinhibited by acetone, ethanol and
petroleum ether extracts and showed 0.8and 0.5, 0.9
and 1.0, 0.6 and 0.5 respectively solvents with con-
centration of 25 pul. The chloroform and butanol ex-
tractsshowed very lessantibacteria activity against all
tested Gram positivebacterid isolaes. Atthesametime
M. luteusrecorded negative antibacterid activity against
different solventsextracted of microagee.

In contrast four Gram negative bacteria(E. coli, P.
aeruginosa, S. aureus, K. pneumoniae) were showed
antibacterid activity againg thetested green microd gee.
The zoneof inhibition wasmeasured 2.0, 2.2, 0.4 and
1.2, respectively at 25 ul of acetone extract. In Gram
negative bacteriathe acetone extract showed better
antibacteria activity than ethanol and petroleum ether
extracts. The chloroform extract had moderate activity
against E. coli, P. aeruginosa but butanol extracts
showed very less activity against these bacterial iso-
lates. Negative antibacterial effect was observed to-
wardstheP. vulgaris. Thefivetested Gram negative
bacteriareved ed that theantibacterid effect wasgreater
towards E. coli, P. aeruginosa than S. entrities, K.
pnumoniae and P. vulgaris. Concerning the antibac-
terid effects, theresultscleared that acetoneand butona
extracts of microa gae gavethegreatest biological ac-
tivity against E.coli, Paeruginosa and Saureus. These
resultsproved that acetone, ethanol and petroleum ether
wasthe best organi ¢ solvent for extracting antimicro-
bia compoundsfrom greenmicroagae. Inadditional
thetested pathogens wereinvestigated with the stan-
dard antibiotic sengtivity test. Thetest resultsweretabu-
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DISCUSSION

Themain objectiveof thiswork wasto screen and
eva uate bi oactive compoundsfrom marinemicroagae
and their potential propertiesof interest. The produc-
tion of antibacterial activity was considered to bean
indicator of thecapahility, if marinemicroa gaeto syn-
thes sbioactive secondary metabolites.

The percentage of activity observed for the
mi croal gae studied was substantially correlated with
datareported in previous study™. In our observation
go in harmony with those obtained by Volk and Furkert
(331 they found that microa gae had high biological ac-
tivity against B.subtilis, B.thuringiensis,
B.megaterium, E.coli, and P.aeruginosa. Inour study
result aso evidenced with Tuney et d .24, Also Ozdemir
et al.l* found that extracts of cyanobacteriaand green
microa gae obtained by different solvent exhibited anti-
microbid activity on both Gram positiveand Gram nega:
tiveorganisms.

Thehigher frequency of activity against Gram posi-
tive bacteriaa so observed inmost of theantimicrobial
activitesfrom ageereportedin literaturd2#l, Butinour
investigation the Gram negative bacteriashowed higher
frequency of antibacteria activity. Hencetheseresults
were contrast with early report.

All bacteriaused for thetest wereresi stant to more
than five antibiotics. For example, S. aureus was
methicilineresistant; Gram negative bacterial strains
wereresistant to microlids. When the effects of ex-
tractsobtai ned from green microa gae were compound
with standard antibiotic test used in thisstudy, it was
found that the effective of standard antibioticswas
more than that of algal extract on E.coli, whilethe
effect of antibacterial agentsresulted fromalgal ex-
tractson B.subtilis, Saureus, and P.aeruginosawere
higher than those of standard antibiotics. Although the
broad spectrum antimicrobial activity of B.subtilis,
P.aeruginosa and Saureus has been aready described
bBdlantiveeta.l.

Asinthisstudiesreported it wasobserved that the
extractsobtained from varioussol ventsusedin thisstudy
had antibacterid activitiesand that thoseextractswould
be much more effective even at low concentration.
However, these microagae had potentia source if
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bi oactive compounds should beinvestigated for natura
antibiotics.

It isintended that the present work was contribute
to understanding and determination of thebioactivema-
terial produced by marine microalgae. So, these
bi oactive compoundswill need further studiestoiden-
tify thechemical structuresof theseactive compounds
andto examinetheir beneficia effect for inhibition of
some pathogeni ¢ bacteriaand fungi. Because, antimi-
crobia metabolitesof dgaeare of specid interestinthe
devel opment of new harmless green pharmeacy.
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