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G.S. Deora*, Gunjan Vishwakarma and Deepti Suhalka

Bryology Laboratory, Department of Botany. B.N. (P.G.) College, Udaipur - 313 001, India.

(Received: 07 October 2010; accepted: 20 November 2010)

Antifungal potency of Asterella angusta (Steph.) was determined on Aspergillus
nidulans, using pour plate method. Results based on colony diameter and biomass
revealed decline in vegetative growth of colony and spore formation in all concentrations.
Minimum inhibition was recorded at 10 per cent while maximum inhibition was at 100
per cent extract concentration suggested that Asterella angusta (Steph.) - A bryophyte

can be used to control fungal growth.
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The most infectious diseases are
microbial in origin. As resistant strains of
pathogens are increasing day by day demand of
antimicrobial  therapeutics is rising
correspondingly. Bryophyte plants posses
biologically active compounds therefore they are
used throughout the world as drugs for various
illnesses (Bodade, 2008).

In search of herbal antibiotic substances,
bryophytes are proved to possess tremendous
potential against pathogenic organisms.
Bryophytes are closely linked with civilization,
culture, beliefs, and ethics of humankind. These
are used by different cultural groups for wounds
and skin diseases suggesting that they protect
the skin and open wounds from microbial
pathogens. They are used in Chinese, European,
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North American and Indian medicines to treat
cardiovascular diseases, tonsillitis, bronchitis, cuts
and burns (Banerjee and Sen, 1979). They arealso
freefrommicrobia attack duetotheirimmunol ogical
properties. Thisgroup of plantsisnow well known
for their rich source of potential antimicrobial
substances such as isoflavonoides, flavonoides,
biflvonoides, terpenoides and phenolic
compounds (Xieet al, 2008).

Phytotoxic effects of crude aqueous
extracts of three bryophytes, Plagiochasma
articulatum (Kash.) aliverwort, Anthoceroslongii
(Steph.) ahornwort and Fissidens bryoidesamoss
was carried out on Agrobaeterium tumifacians. It
was observed that theinhibition of bacterial growth
wasmaximumin P, articulatumextract followed by
A .longii and F .bryoides (Deora, Bhati and Jain,
2007).

Some species of Fissidens and
Polytrichum were utilized as diuretic and hair
growth stimulating drug in china more than 400
years ago (Samaraet al, 2006). Extracts of many
bryophytes have been shown to possess varying
levels of antibacterial and anticancer activitiesin
vitro (Subhisha and Subramoniam, 2005).
Bryophytes like Lunularia cruciata have also



254

been reported for antioxidant activity (Umachigi
and Kumar, 2007).

Antibacterial potency of methanol
extracts of three green lower plants,
Pneumatopterisafra, Platycerium bifurcatumand
Nephr ol epsis bisserata was determined on clinical
strains of Escherichia coli, Staphylococcus
aureus, Klebsiella spp. and Salmomelia typhi,
Antibacterial activities were observed at
concentrationsof 12.5, 25.0, 50.0 and 100.0 pg/ml.
(Ojo, 2007).

Studies on Asterella angusta showed its
antibacterial activity against Pseudomonas
aeruginosa and Basillus subtilis (Chaudhary et
al, 2007). Present investigation deal swith the study
on antifungal activity of Asterella angusta against
Aspergillus nidulans. Thiswill add a step further
in understanding antimicrobial properties of
liverworts.

MATERIALANDMETHODS

Thalli of Asterella angusta in vegetative
aswell as sporophytic phageswere collected from
Mount Abu, Dist. Sirohi (Rgjasthan) inrainy season
from the lime coated walls of Achleshwar Temple
and near Nakki Lake. The collected material was
washed using distilled water thoroughly to remove
dirt, soil and lime. It was then pressed between
filter papersto remove excesswater. Fresh weight
was taken and then kept in refrigerator till extract
formation. An equal amount of double distilled
water was added in the plant material and grinded
to form afine paste using amixture grinder and | eft
over night so that all water soluble substances get
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dissolved inwater. It wasthen filtered. Thefiltered
was centrifuged at 6000 rpm for 20 minutes. The
supernatant was collected and was filtered using
Whatsman

Deoraetal: Antifungal potancy of bryophytes

filter paper no. 1. The pure extract thus
prepared was serially diluted using doubledistilled
water, to form extracts of different concentrations
from 10 - 100 per cent. All extract solutions were
autoclaved and stored in refrigerator. Ten daysold
pure culture of Aspergillus nidulans were used
for each experiment. Two parametersnamely colony
diameter and colony fresh weight were studied to
determine the effect of extract using pour plate
method. Three replicates of each extract
concentration were set. All the experiments were
set in compl etely aseptic condition on laminar air
flow bench. PDA and extract (I: 1) poured in pre
sterilized petri dishes were used to inoculated
fungal coloniesof 3 mm. diameter, at four placesin
each petri plate. The control was also established
each time. The petri disheswere then kept at room
temperature for 9 days. Data for colony diameter
and weight were recorded on 9" day.

RESULTSAND DISCUSSION

The mean values of colony diametersand
fresh weight for different extract concentrations
areplottedin Fig. 1. Results showed that maximum
colony diameter was 530 mm. recorded in the
control, followed by 520 mmin 10 per cent agueous
crude extract. Minimum colony diameter was 140
mm recorded in 100 per cent extract concentration.

O Mean Diameter (mm)
B Mean Weight (mg)
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Fig. 1. Effect of aqueous crude extract of Asterella angusta on Aspergillus nidulans
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Plate 1. Growth of Aspergillus nidulans on different concentrations
of aqueous crude extract of Asterella angusta
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Similarly freshweight wasmaximum, 194 mg. inthe
control, followed by 186 mg. in 10 per cent extract
concentration and was minimum, and 43 mg. in 100
per cent extract concentration. A comparative
study of colony diameters and colony fresh weight
in different concentrations showed that lower
concentrations were less toxic but higher
concentrations showed significant toxicity against
fungal growth (Photo platel). Both hyphal growth
and conidial development were suppressed by
concentrated extracts resulting in decreased colony
diameter and biomass. Results of the present
experiment completely agree al earlier studies.
Antifungal compounds were isolated from New
Zedand liverwort Plagiochillafaciculata (lorimer,
1994).

Study reports of Subhishaet al (2007) on
antifungal activity of Pallavicinia lyellii, a
liverwort against four test fungi A. niger, A.
fumigates, F. oxysporum and C. albicans showed
broad spectrum activity of this bryophyte. The
alcohol extractswere found to be more active than
water and hexane extracts. A. fumigateswasfound
to be most susceptible. The drug inhibits the
germination of sporesaswell asthe multiplication
of mycelia just as observed in present study of
ours suggesting that liverworts are active against
certain selected microorganisms. A
dichloromethane and a methanol extract of the
liverwort Bazzania trilobata showed antifungal
activity against the phytopathogenic fungi
Botrytis cinerea, Cladosporium cucumerinum,
Phythophthora infestans, Pyricularia oryzae and
Septoria tritici (Jochen, 2004). Benerjee and Sen
(1979) gave reports of Broad spectrum antibiotic
activities of moss Brachythecium procumbens and
liverworts Asterella sanguine and Marchantia
pal eacea.

Asterella angusta contains four
bis(bibenzyl)s, asterelin A (1), asterelin B (2), 11-
O-dimethylmarchantin | (3) and dihydroptychantol
A(4) (QuJetal, 2007).
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Thuspreviousinvestigatorsfound similar
results that bryophytes have potent antimicrobial
substancesin them. From results of thisexperiment
Asterella angusta appearsto be promising material
for development of novel antifungal drugs. Further
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research is being carried out for isolation of
bioactive chemicals and their mode of action on
funga mycelium.
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