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ABSTRACT

Objective: The present study is focused, to evaluate the effectiveness of organic solvent or aqueous extracts of Scytonema hofman against some
human bacterial pathogens.

Methods: The aqueous and organic solvent extracts of Scytonema hofman were analyzed for their antibacterial property against some of the human
bacterial pathogens by agar well diffusion technique followed by determination MIC value.

Results: The results of the present study revealed that chloroform extracts of Scytonema hofman showed a maximum inhibition zones against
Escherichia coli (17.9 mm) followed by Kiebsiella pneumonia (14.3 mm) and Pseudomonas aeruginosa (11.6 mm) but less effective against
Staphylococcus aureus (4.8 mm). Similar result was also observed in case of ethanolic extract but having fewer inhibition zones when compared
with chloroform extract. The aqueous extract was found to be insignificant along with other five organic solvent against all the tested human
bacterial pathogens. The MIC values of chloroform extract were found to be 31.25 pg/ml against Escherichia coli and Pseudomonas aeruginosa,
whereas in case of Klebsiella pneumonia the value was found to be 250 pg/ml.

Conclusion: The chloroform extract of Scytonema hofiman was found to be the most effective antibacterial property against all the tested bacterial

pathogens.
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INTRODUCTION

Now a day a number of microbial secondary metabolites like,
hormones, antibiotics, toxins, pheromones, enzymes, etc. play an
immense role in the pharmaceutical industry for the development of
newer drugs by replacing drugs originated from synthetic
formulation. Actinomycetes, bacteria and fungi are the principal
producer of novel drugs by employing advance techniques but
among these Actinomycete stands first [1].

The arbitrary use of conventional drugs and genetic mutation leads
to immersing of latest drug resistant microorganisms, which going
to be a threat for human as well as for animals. These all lead to
search for novel drugs and perhaps the new sources because there
are still a large number of microbes lagging behind which may
produce good and potent bioactive compound. In this respects
cyanobacterial origin has most important because in the microbial
diversity only 1-10% of cultured bacteria has been explored and the
natural products from cyanobacteria, actinomycetes and uncultured
bacteria are likely to offer newer source of antibiotics [2, 3].

Cyanobacteria formerly referred to as blue green algae having a
diversified and ubiquitous group of prokaryotes with several
unifying features. They are rich sources of structurally novel and
biologically active metabolites which are shown to exhibit
antibacterial [4], antifungal, anticancer or cytotoxic [5], antimalarial
[6] and other pharmacological activities. The chloroform extracts of
Scytonema br1 isolated from wall and Terrace, Konark temple, Puri,
Odisha showed significant antialgal activity against Anabaena BT2
[7]. The lipophilic extract of the cultured terrestrial blue green algae
Scytonema pseodohofmanni Bharadwaja contains five novel
macrolides such as Scytophytins A, B, C, D and E which exhibit
cytotoxicity and antifungal activity [8].

The findings of several workers related to bioactive potential of
some Cyanobacteria species put step stone for the current
investigation. So the present investigation mostly focused on to
evaluate the antibacterial properties of organic and aqueous extracts
of Scytonema hofman by employing the standard technique. This

study will also hopefully expose new frontiers on the current
applications of the algal extract.

MATERIALS AND METHODS
Mass culture of algae

The present studied Cyaobacterial spp Scytonema hofman was
collected from Department of Botany, College of Basic Science &
Humanities, OUAT, and Bhubaneswar where it was maintained in
axenic condition. The collected alga was purified and transferred for
their mass production to the 250 ml conical flask containing
nitrogen-free BG-11 medium [9] and incubated at 25+20 °C under a
continuous light intensity of 7.5 W/m2 up to 25 d for mass
production.

Preparation of cyanobacterial extracts

The axenic Scytonema hofman culture was centrifuged at 5000
rpm at 100 °C for 20 min and the pellet was collected followed by
blot dried with filter paper. Aqueous and organic solvent
fractions (acetone, chloroform, DMSO, diethyl ether, ethanol,
hexane and methanol respectively) were prepared by
transferring one gm of the blot dried sample to the homogenizer
containing 10 ml of different solvents and homogenized. The
resultant mixture again centrifuged at 5000 rpm for 20 min and
the supernatant was collected, preserved at 4°C for further
analysis [10].

Collection of test pathogenic organism

For the present investigation, four common human bacterial
pathogens were procured from an Institute of Microbial Technology
(IMTECH), Chandigarh, India. Among four bacterial strains, three
belongs to gram-negative bacteria such as. Escherichia coli (MTCC-
723), Klebsiella pneumoniae (MTCC-109), Pseudomonas aeruginosa
(MTCC-741) and one was gram-positive Staphylococcus aureus
(MTCC-902). The lyophilized vials of the pathogenic microorganisms
were revived and maintained in Nutrient Agar slants for further
study.
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Selection of standard antibiotic

The antibiotics such as Ciprofloxacin, Gatifloxacin, Gentamicin,
Streptomycin, Cefixime, Cefotaxime, Amoxicillin and
Chloramphenicol were used to test the sensitivity of bacterial
pathogens by standard disc diffusion method [11]. The potency of
each antibiotic was 10 mg per disc. The antibiotic which showed the
best inhibition zone against all the four bacterial pathogens was
selected as positive control.

Evaluation of antibacterial activity

Four pathogenic bacteria were used to study antibacterial potency of
different cyanobacterial extracts by using:

a) Agar well diffusion technique [12],

b) Determination of minimal inhibitory concentrations (MICs) of
organic solvent extract which show the best result in agar well
diffusion technique, by employing tube dilution technique [13].

RESULTS

The antibacterial potency of different extracts from Scytonema
hofman against four bacterial pathogens was investigated, and the
findings were somewhat presentable. All the pathogens were
sensitive to organic solvent fraction of Scytonema hofman except
DMSO and aqueous extract. Chloroform extracts of Scytonema
hofman showed the maximum inhibition zone against E. Coli
17.9+0.8 mm, K. pneumonia 14.3+0.6 mm and P. aeruginosa 11.6+0.2
mm respectively, while least inhibition zone was observed in case of
S. aureus 4.8+0.4 mm. A similar pattern result was observed in case
of Ethanol fraction but having some changes in zone size which is
depicted in table number-1. The Acetone and Hexane fractions from
Scytonema hofman showed the inhibition zones against all
pathogens (table No: 1 & 2), but the result was immaterial when
compared with control (Acetone, Hexane). Diethyl Ether and
Methanol fractions were found to be less effective against K.
pneumonia, S. aureus, E. coli while P. aeruginosa was found to be
sensitive to Diethyl Ether, Methanol fractions, showed an inhibition
zone of 14.6+0.2 mm and 4.3+0.5 mm respectively (table No: 2). The
positive control used in this study was Ciprofloxacin which showed
best inhibition zone against all four test pathogens. The antibacterial
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property of all the organic extracts when compared with
ciprofloxacin, it was found that of all six organic solvent fraction
Scytonema hofman showed fewer inhibition zones than ciprofloxacin
but chloroform extract was more effective than that of ciprofloxacin
16.5+0.2 mm in the case of E. coli 17.9+0.8 mm. In the present
context chloroform fraction of the studied Cyanobacteria spp
showed the best antibacterial property against all most all
pathogens for which this fraction was taken into account to study its
MIC value. The MIC value of Chloroform fraction was determined by
using the tube dilution technique.
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Fig. 2: Different fractions of Scytonema hofman

The MIC values of chloroform extract were found to be 31.25 pg/ml
against E. coli, whereas in case of K. pneumoniae and P. aeruginosa
the value was fond to be 250 pg/ml and 31.25 pg/ml respectively.

Table 1: Antibacterial activity of different extracts of Scytonema hofman-bangii

Test pathogen Solvent Ciprofloxacin
Aqueous Organic
Water Acetone Chloroform Ethanol
Control Extract Control Extract Control Extract Control Extract
E. coli - - 2.5+0.5 3.0£0.4 4.5+0.2 17.9+0.8 5.4+1.0 8.0£0.3 16.5+0.2
(MTCC-723)
K. pneumoniae - - 4.50.2 4.0+0.5 3.220.5 14.3+0.6 6.3£0.9 13.0+0.6 19.8+0.8
(MTCC-109)
P. aeruginosa - - 3.0£0.5 5.0£0.3 2.4+0.8 11.6%0.2 5.60.8 11.2+0.8 15.0+0.4
(MTCC-741)
S. aureus - - 4.2+0.9 5.0£0.1 3.5+0.2 4.8+0.4 4.5+0.7 6.0£1.5 18.5+0.2
(MTCC-902)
Values are mean inhibition zone in (mm)+S. D of three replicas.
Table 2: Antibacterial activity of organic extracts of Scytonema hofman-bangii
Test Pathogen Solvent Ciprofloxacin
Organic
DMSO Diethyl ether Hexane Methanol
Control Extract Control Extract Control Extract Control Extract
E. coli - - - - 5.0+£0.6 6.0£0.7 - - 16.5+0.2
(MTCC-723)
K. pneumoniae - - - - 4.5+0.4 5.5+£0.9 - 19.8+0.8
(MTCC-109)
P. aeruginosa - - 4.0+0.1 14.6+0.2 2.6+0.9 4.0+0.5 1.8+0.6 4.3+0.5 15.0+0.4
(MTCC-741)
S. aureus - - - - 3.5+0.4 5.5+0.2 - - 18.5+0.2
(MTCC-902)

Values are mean inhibition zone in (mm)#S. D of three replicas.
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DISCUSSION

The growth of microorganisms yields some of the secondary
metabolites of different natures which may accumulate within the
cells or excreted into the medium to support the growth or
inhibition of the self or non self originated. The antimicrobials
production ability of several microorganisms may be significant
not only act as a defensive tools for them but also as a good source
of novel bioactive compounds from pharmaceutical point of view.
Like other microorganisms a number of Cyanobacterial spp exhibit
antimicrobial property which were reported by several workers
[14-16].

The bioactive potency of organic extracts was more than that of
aqueous extracts [17] which was proven in the present
investigation. The present studied test pathogens were more
sensitive towards organic solvent fractions of Scytonema hofman
than aqueous extracts. Organic solvent extracts of Scytonema
hofman affects the growth of both gram positive organisms (S.
aureus) and gram negative (E. coli, K. pneumonia, P. aeruginosa)
bacterial species but the effect was species specific as well as type of
extracting solvent used which was also reported by workers [18],
that the antibacterial and antiviral property of some marine
microalgae extracts on pathogens varies from species to species due
to variation in cell wall composition of tested species and the genetic
material harbored within them.

The findings of some workers suggest that, antibacterial property of
different organic solvent fractions from Scytonema spp was more in
case of gram positive bacteria (S. epidermidis) than that of gram
negative one. They found that antibacterial property Scytonema spp
somewhat depends the polarity of an organic solvent used for
extraction of secondary metabolites from tested cynobacterial spp,
less polar solvent gives better result (Hexane) than that of high polar
solvents (Chloroform) [19]. The organic solvent extracted biomass
from Scytonema spp was tested for their antibacterial property after
reconstitute with DMSO and the findings confirmed that gram
positive (S. aurous) microorganisms were more sensitive than that
of gram negative bacteria (E. coli, K. pneumonia, P. aeruginosa and P.
mirabilis) towards cyanobacterial biomass [20]. The present
findings concluded that the antibacterial property of Scytonema
hofiman extracts were more effective against gram negative bacterial
pathogens such as, chloroform extract exhibit an inhibition zone
against Escherichia coli followed by Klebsiella pneumoniae and
Pseudomonas aeruginosa but less inhibition zone against gram
positive pathogen, Staphylococcus aureus. Similar result was also
observed in case of Ethanol extracts having the slight variation in
zone size which is depicted in table no-1. DMSO, Acetone and
Hexane extract were found to be least effective against these test
pathogens but diethyl ether extract showed an inhibition zone
against Pseudomonas aeruginosa. The variation in results of present
work with other literatures may be due to, the strain of the bacteria
used that could affect the results significantly or the degree
solubility of bioactive compounds in different solvent systems [21].
Some gram negative bacteria were more susceptible than that of
gram positive towards ethyl acetate and chloroform extract of two
cyanobacterial spp (Anabaena sp, Oscillatoria sp.) [22], this type
result goes in harmony with our findings. The antibacterial activity
of the organic solvent fraction was compared with standard
antibiotic (ciprofloxacin) to demonstrate the potency and found
that the effect of ciprofloxacin was more than that of all six
organic solvent cyanobacterial extracts with an exception found
in case of chloroform. The chloroform extract was more effective
than that ciprofloxacin in the case of E. coli, these findings some
way similar with the reports that effect of cyanobacterial
extracts on E. coli and Staphylococcus aureus was more than that
of standard antibiotic [23].

As chloroform extract was more active against all tested pathogen,
so it was subjected for determination of minimum inhibitory
concentration by standard protocols [13]. Active crude chloroform
extract was diluted to determine the MIC values against all the four
pathogens keeping ciprofloxacin as positive control. Chloroform
extract showed best minimum inhibitory concentration value
against (31.25 pg/ml) Escherichia coli, Pseudomonas aeruginosa and
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in the case of K. pneumoniae the value was found to be 250 pg/ml.
The above findings go in harmony with the findings of other workers
stated that, highest MIC values of DMSO extract Scytonema sp was
observed in case of Methicillin Resistant Staphylococcus aureus(64
ug/ml) followed by Escherichia coli, Pseudomonas aeruginosa (128

pg/ml) [20].
CONCLUSION

Several natural products still to be explored for the growth and
development of human civilization. From the previous studies in
addition to the current results, it could be concluded that a number
of cyanobacterial species represents a new source of antibacterial
formulation with stable and biologically active compounds.
Therefore a scientific data base needs to be established for their use
in new antibiotic production and further work need to be carried out
to isolate, purify and characterize the active compound responsible
for antibacterial, antifungal or antiviral of the cyanobacterial species.
Also additional work is encouraged to elucidate the possible
mechanism of action of these extracts.
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