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ABSTRACT Algae contains antimicrobial substances, these substsances have inhibitory effects on pathogenic mi-
crobes. In present study extracts of green alga Cladophora crispata (Roth.) Kuetzing were prepared in 

different solvent and tested against bacterial & fungal strains. Antibacterial and antifungal activity of algal extracts were 
assayed by agar well diffusion method and by agar plug method respectively. Bacterial strains such as Escherichia coli, 
Bacillus subtilis, Pseudomonas aeruginosa and Salmonella typhi were selected. Fungal strains which were selected for 
antifungal assay were Metarhizium anisopliae , Curvularia lunata, Rhizoctonia solani, Penicillium oxalicum, Aspergillus 
niger, Trichoderma viridae and Fusarium oxysporum. Extracts prepared in acetone ,chloroform, petroleum ether and 
toluene shows notable antibacterial activity against selected bacterial strains. The zone of inhibition ranges from 4mm 
to 15mm. In antifungal assay algal extracts prepared in ethanol, Methanol, acetone and chloroform shows antifungal 
activity. In antifungal assay overall the zone of inhibition ranges from 4mm to 15mm.  Cold water and hot water ex-
tracts also shows antifungal activity. In antifungal assay overall the zone of inhibition ranges from 4mm to19mm..Algal 
extract with toluene shows very high antimicrobial activities as compared with other.
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INTRODUCTION
Algae a diverse group of plant kingdom, contains different 
bioactive compounds . The bioactive substances produced 
by actively growing cells of algae includes proteins , fats, 
lipids, carbohydrates, vitamins, free amino acids, enzymes,  
growth regulators,  pigments,  toxins and antibiotics. Al-
gae are admirable sources of antibiotics. There are several 
reports dealing with antimicrobial activities of solvent ex-
tracts attained from algae.  Partt  et. al.(1944) reported the 
occurrence of the growth inhibiting substance chlorellin in 
cultures of Chlorella vulgaris and Chlorella pyrenoidosa. 
Similarly Lefevre Marcel and Maud Nisbet (1948) observed 
presence of an extracellular growth inhibiting substance in 
liquid cultures of Phormidium uncinatum and Scenedes-
mus quadricauda. Species of Spirogyra are also reported 
to reduce the number of pathogenic bacteria.  Spoeher et. 
al.(1949) obtained an extracellular antibacterial substance 
effective against  Staphylococcus aureus from Chlorella 
pyrenoidosa. Gupta and Shrivastava (1963) studied antibi-
otic properties of fresh water algae by using different sol-
vents.

Patterson (1991) isolated antifungal agent from blue green 
algae Tolypothrix  tjipanasensis. Kulik (1995) reviewed po-
tential of cyanobacteria and algae in biological control 
of phytopathogenic bacteria and fungi. Jaki et. al.(2001) 
studied antifungal activity of cyanobacterium Tolypothrix 
byssoidea. Kim (2006) screened blue green algae of pad-
dy field for antifungal activity. Kulandaivel et. al, (2007) 
worked on antibacterial activity of Spirulina platensis and 
Oscillatoria sp. Kamble (2008) studied antimicrobial effect 
of some fresh water algae. Senthilkumar et. al. studied 
antimicrobial activities of extracts of Phormidium fragile. 
Hence in present study an attempt has been made to ex-
plore antibacterial and antifungal activities of  fresh water 
green alga Cladophora crispata (Roth) Kuetzing.

MATERIALS AND METHODS
Collection of algal material and preparation of fine 
powder : The green alga Cladophora crispata (Roth) Kue-
tzing is a fresh water alga, found abundantly in Ujani reser-

voir of Pune district of Maharashtra. The alga was collected 
in large quantity from Malwadi and Kalthan backwater area 
of Ujani reservoir in April 2013 and identified. After iden-
tification, algal material washed carefully and thoroughly 
with fresh water to remove unwanted impurities, epiphytes, 
adhering sand particles and mud. On filter paper algal ma-
terial shed dried at room temperature for 4 days. Shade 
drying of algal material is followed by oven drying at 400 
C for 8 hours. After drying fine powder was prepared in 
grinder and stored in acid washed air tight bottles.

Preparation of algal extracts : Algal extracts in differ-
ent solvents such as cold water, hot water,  acetone, 
chloroform,  petroleum ether, ethanol, methanol, tolu-
ene were prepared. 5 gm of algal powder was mixed 
and homogenized with 100ml of the respective solvents. 
The crude preparations were left overnight on shaker at 
room temperature and then centrifuged  at 4000 rpm for 
20 minutes.The respective supernatants were transferred  
separately to pre weighed beakers and extracts were con-
centrated by evaporating the solvent at 600 C. The crude 
extract was weighed and dissolved in a known volume 
of dimethyl sulphoxide, to obtain a final concentration of 
20mg/5ᵤl.

Antibacterial assay: The effect of algal extracts on the se-
lected strains were assayed by agar well diffusion method. 
In present study bacterial strains such as Escherichia coli, 
Bacillus subtilis, Pseudomonas aeruginosa and Salmonella 
typhi were selected. Sterile Muller Hinton agar plates were 
prepared and seeded with 24 hours old culture of bacte-
rial strains. Wells were cut and 20ᵤl of algal extracts were 
added separately. The antimicrobials present in the algal 
extracts were allowed to diffuse in to the medium and in-
teracts with freshly seeded test organisms. The plates were 
then incubated at 370 C for 24 hours and observed for 
clear zone of inhibition. The antibacterial activity was as-
sayed by measuring the diameter of zone of inhibition in 
mm. Streptomycin was used as a positive control.
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Antifungal assay:  The antifungal activity of algal extracts 
against various fungal strains were assayed by agar plug 
method . Fungal strains which were selected for study are 
Metarhizium anisopliae, Curvularia lunata, Rhizoctonia sola-
ni, Penicillium oxalicum, Aspergillus niger, Trichoderma viri-
dae and Fusarium oxysporum.  Sterilized Potato Dextrose 
Agar plates were prepared and a fungal plug of  inocu-
lum was placed in the centre of plate. Sterile discs were 
immersed separately in algal extracts  and were placed in 
the plates. In agar plug method the fungicidal effect of the 
algal extracts can be assessed by the inhibition of mycelial  
growth of fungus. This is observed as a zone of inhibition 
in mm near the disc.

RESULTS AND DISCUSSION
Antibacterial assay : Extracts prepared in cold water, 
hot water, acetone, chloroform, petroleum ether, ethanol, 
methanol and toluene were tested against Escherichia coli 
,Bacillus subtilis, Pseudomonas aeruginosa and Salmonella 
typhi

(Table 1). Cold water, hot water, ethanol and methanol ex-
tracts  does not show any inhibitory effect against all bac-
teria. Acetone, chloroform, petroleum ether, and toluene 
shows notable antibacterial activity against selected bacte-
rial strains. All algal extracts does not show any antibac-
terial  activity against Pseudomonas aeruginosa.The zone 
of inhibition ranges from 4mm to 15mm. Acetone extract  
shows minimum inhibition zone against Bacillus subtilis. 
while extract in toluene shows maximum zone of inhibition 
against Escherichia coli. Petroleum ether extract shows an-
tibacterial activity against Escherichia coli  (10mm) and Sal-
monella typhi (8mm) All algal extracts does not show any 
antibacterial activity against Pseudomonas aeruginosa.

Jorgensen (1962) reported that, the antibacterial activity of 
fresh water algae was due to pigments. Gupta and Shrivas-
tav (1963) studied antibacterial activity of fresh water algae 
and found effective against bacteria. Kulik (1995) studied 
potential of blue green algae against phytopathogenic 
bacteria. Kulandaivel et. al. observed antibacterial activity 
of Spirulina platensis and Oscillatoria sp. They found that 
diethylether extract was effective against bacteria. Kamble 
(2008) observed that extract of Cladophora callicoma in-
hibits the growth of Salmonella typhi and Bacillus mega-
terium. Patil et. al . (2011) found that acetone extract of  
Cladophora sp. Shows highest antibacterial activity against 
Escherichia coli .

Antifungal assay: Extracts of alga Cladophora crispata in 
different solvents were tested for antifungal activity against 
plant pathogenic fungi such as Metarhizium anisopliae , 
Curvularia lunata, Rhizoctonia solani, Penicillium oxalicum, 
Aspergillus niger, Trichoderma viridae and Fusarium ox-
ysporum (Table 2). Petroleum ether extract did not shown 
antifungal activity. All algal extract does not show any an-
tifungal activity against Fusarium oxysporum.  Ethanol and 
methanol extracts shows antifungal activity only against 
Aspergillus niger. Chloroform extracts shows antifungal 
activity against Aspergillus niger (12mm) and Trichoder-
ma viridae (6mm). Acetone extract shows activity against 
Metarhizium anisopliae (10mm), Penicillium oxalicum 
(4mm) and Aspergillus niger (9mm). Cold water and hot 
water extract also shows antifungal activity. Extract in cold 
water show activity against Metarhizium anisopliae (12mm), 
Curvularia lunata (8mm) and Rhizoctonia solani (6mm), 
whereas hot water extract shows antifungal activity against 
Curvularia lunata (11mm) and Trichoderma viridae  (9mm). 
Among all extracts Toluene shows highest antifungal activi-

ty. It shows activity against Metarhizium anisopliae (18mm), 
Curvularia lunata  (18mm), Aspergillus niger (19mm) and 
Trichoderma viridae (17mm). Overall the zone of inhibi-
tion ranges from 4mm to 19mm. Acetone extract shows 
minimum zone of inhibition against Penicillium oxalicum 
while extract in toluene shows maximum zone of inhibition 
against Aspergillus niger.

Kulkarni (1993) studied antifungal activity of algae against Aspergillus fla-
vus , Aspergillus niger and Alternaria brasica. Kamble (2008) found that 
hot water extract of algae proved inhibitory for Fusarium roseum, Alter-
naria alternata and Trichoderma harzianum. It is evident from the results 
of present study that green alga Cladophora crispata possess antimicro-
bial properties.

CONCLUSION
Results of present study indicates that green alga Clad-
ophora crispata contains antimicrobial compounds which 
prove  inhibitory  for bacterial and fungal growth. The ef-
fect of extracts varying with solvent type which is used for 
extraction purpose. Out of all, some algal extracts show-
ing promising activity against pathogenic microorganisms. 
Specially extract with toluene shows very high antimicrobial 
activities as compared with other.

Table1 : Antibacterial activity of different extracts of 
green alga Cladophora crispata against various bacteria.  

Bacterial 
strain 

Cold 
water

Hot 

water 
Ace-
tone 

Chlo-
roform 

Pe-
tro-
leum 
ether

Etha-
nol 

Meth-
anol 

Tolu-
ene 

Stand-
ard 
(strepto-
mycin)

Escheri-
chia coli -- -- -- 8 ± 

0.1
10 ± 
0.5  -- -- 15 ± 

1.2 15 ± 1.3

Bacillus 
subtilis -- -- 4 ± 

0.1 -- -- -- -- -- 12 ± 0.2

Pseu-
domonas 
aerugi-
nosa 

-- -- -- -- -- -- -- -- 14 ± 0.4 

Salmonel-
la typhi -- -- -- -- 8 ± 

0.1 -- -- -- 11 ± 0.8 

Zone of inhibition in mm  

--   = No activity 

Table2 : Antifungal activity of different extracts of 
green alga Cladophora crispata against various fungi . 

Fungal 
strain 

Cold 
water

Hot 

wa-
ter 

Ace-
tone 

Chlo-
roform 

Pe-
tro-
leum 
ether

Eth-
anol 

Meth-
anol 

Tolu-
ene 

Stand-
ard 
(strep-
tomy-
cin)

Metarhi-
zium 
anisopliae 

12 ±  
1.2 -- 10 ±  

1.4 -- -- -- -- 18 ± 
1.5 

18  ± 
0.2 

Curvularia 
lunata 

8 ± 
1.3 

11 ± 
1.6 
--

-- -- -- -- --
18 ± 
0.6 16 ± 

0.1 

Rhizoctonia 
solani 

6 ± 
1.1 -- -- -- -- -- -- -- 0.8 ± 

0.0
Penicillium 
oxalicum -- -- 4 ± 

1.2 -- -- -- -- -- 15 ± 
1.1 

Aspergillus 
niger  -- -- 9 ± 

0.6 
12 ± 
1.0 -- 11 ± 

1.1  
8 ± 
0. 5

19 ± 
1.1 

18 ± 
1.2 

Trichoder-
ma viridae -- 9 ± 

1.6 -- 6 ± 
1.5 -- -- -- 17 ± 

0.1 
18 ± 
0.3 

Fusarium 
oxysporum -- -- -- -- -- -- -- -- 7 ± 0.6

Zone of inhibition in mm  

--  = No activity 
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