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ABSTRACT

In the present study, lichen samples were collected from the southern Karnataka state and were used for in-vitro anthelmintic
and insecticidal activity. The three lichen samples Parmotrema tinctorum (Nyl.) Hale, Roccella montagnei Bél. Emend. Awas,
Everniastrum cirrhatum (Fr.) Hale was subjected to the extraction with solvents. The prepared extracts from the lichen species
were evaluated for anthelmintic activity against Pheretima posthuma. 100% mortality was obtained from all the samples and
it was compared with the reference drug albendazole for positive control. P. tinctorum methanolic extract showed the fastest
result but on the other side, the slowest result was observed in the hexane extract. The insecticidal activity of the crude extracts
of the lichens was tested against two insects Macrosiphum rosae (L.) and Sitophilus oryzae (L.). There was a 100% mortality
rate observed in R. montagnei and E. cirrhatum methanolic extracts against M. rosae. In S. oryzae the methanolic extracts
of P. tinctorum and E. cirrhatum with 75 and 50% mortality rates at 42 and 48 hours was observed. The promising results of
lichen extracts towards insecticidal and anthelmintic activity were found to be a potential candidate for drug discovery and

development against biopesticides.
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INTRODUCTION

Lichens are the most unique form of perennial cryptogamic
organisms; they are symbiotic associates of fungi and algae.!
There are approximately 20,000 species all over the world,
where in India there is about 10% of lichens identified.” The
nature of the lichens is generally recognized for their inherent
properties and their products have been used in the treatment
as traditional medicine for ages, but all these lichens are less
studied and understood.? There are great varieties of secondary
metabolites that are present in the lichens, which have distinct
biological properties, i.e., anticancer, antimicrobial, anti-
inflammatory, antipyretic, analgesic, antiproliferative and,
cytotoxic, antioxidant, and anthelminthic activities.*

The helminthic infection is being increasingly recognized
as a contributing cause of chronic illness and sluggishness
amongst children. About 50% of the population in the world
suffers from various types of worm infestation, which will
impact domestic animals and livestock, causing considerable
economic losses.” The lichen extracts show anthelmintic

toxicity over the presence of drug residues in animal products
has led to the renewal of interest in the use of lichen-based
drugs. In-vitro techniques are preferred to in-vivo methods
due to their low cost, simplicity, and rapid turnover.® Insects
are the main source of pollination in plants, but they may also
be considered potentially dangerous because many insects can
cause damage to crops both in pre and post-harvest conditions.’
Lichens are most likely studied and hard to understand because
they are so different from the organism, which is generally
familiar to us. Although many uses of lichens have been
mentioned, they are less studied when compared to other
organisms. Therefore, the study is undertaken to discover the
bio-pesticidal and helminthic efficacy of lichens.

MATERIALS AND METHODS

Sample Collection

The lichen materials were basically collected from Southern
Karnataka, from districts of Mysore, Chamarajanagara and
Kodagu. Abundantly available lichen specimens Paramatrema
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tinctorum (Nyl.) Hale, Roccella montagnei Bél. Emend. Awas,
Everniastrum cirrhatum (Fr.) Hale. were selected for the study
of anthelminthic and insecticidal activities.

Extract Preparation

Lichen extract was prepared using the following organic
solvents: Methanol as a polar solvent and Hexane as the
nonpolar solvent. Firstly, the lichen materials were washed
thoroughly using distilled water and dried under room
temperature. After complete drying, the lichens were powdered
and the lichen constituents were extracted by cold extraction
method. About 1 g of lichen powder was added to 10 mL of the
organic solvents separately in beakers, covered with aluminum
foil, and left behind for 24 hours at room temperature. The
solutions were filtered through Whatmann No.1 filter paper
and the filtrate obtained was left for evaporation.®

Determination of Anthelmintic Activity

The anthelmintic assay was carried out using Pheretima
posthuma (earthworms). The earthworms were thoroughly
washed in tap water and then used for experiments.” A single
earthworm was placed in the petri dishes treated with crude
extracts of all three different lichen samples. The time of
paralysis was taken down when there were no movements
observed. The time of death was noted after ascertaining
that the worm didn’t move when shaken vigorously. The
albendazole (0.1 mg/mL) was taken as the standard reference
drug or positive control and the respective solvents were used
as the negative control.'

Determination of Insecticidal Activity

The pest causing disease for the rosebuds (Aphids like insects),
the Macrosiphum rosae (L.) and the primary post-harvest pest
of rice, the Sitophilus oryzae (L.) (Rice Weevils) were collected
for the insecticidal activity. The crude extracts of three lichens
were loaded in the petri plates containing Whatman filter paper
and the insects were placed inside. For positive control, the
insects were treated with chemical pesticides and the negative
control was done using respective solvents.!! The time of death
and paralysis was noted and the mortality rate was calculated.'

RESULTS AND DISCUSSION

The diverse chemical structures and broad range of biological
activities shown by lichen compounds have attracted
significant interest from many researchers over the years for
the development of novel drugs.!* Natural compounds are
being used to be considered as alternatives to the arsenal
of synthetic compounds currently available. When coming
to lichens have a potential source of natural compounds for
management and are known as a biological indicator organism.
These metabolites are not harmful to the environment, soo they
can be used as potential metabolites for biological activities.
As per the phytochemical tests, lichen P. tinctorum contains
tannins, alkaloids, proteins and carbohydrates in methanol
extract, R. montagnei contains tannins, proteins, triterpenes
and steroids."* E. cirrrhatum revealed the presence of alkaloids,
saponins, tannins and terpenoids.'’

Table 1: Anthelmintic activities of the different lichenic extracts

Lichens Solvents Time taken for  Time taken for
paralysis (P) death (D) in
in minutes minutes

P, tinctorum Methanol 0:50 1:18

Hexane 2:51 5:32

R. montagnei Methanol 0:48 1:20

Hexane 1:20 4:15
E. cirrhatum Methanol 2:58 4:34

Hexane 0:45 2:35
Positive control ~ Albendazole  3:35 30:34
Negative control ~ Methanol 4:48 -

Hexane 3:36 -

Table 2: Insecticidal activity of M. rosae (Rose bud aphids)

Lichens Solvents  Time taken for  Time taken Mortality
paralysis (P)  for death (D) rate (%)
in minutes in minutes

Methanol  5:00 15:45 66.66

P. tinctorum

Hexane 1:41 16:35 66.66
R Methanol  4:45 14:10 100
montagnei  Hexane  2:23 14:35 33.33

Methanol  3:25 11:25 100
E. cirrhatum

Hexane 5:47 18:55 66.66

Positive Chefn}cal 021 0:25 100

control pesticide

Negative Methanol  8:35 - 0

control Hexane 6:20 - 0

The anthelmintic activity was carried out on the earthworms
which has obtained significant results by all three lichen
extracts. The methanolic extract showed more potential than
the hexane extract. P. tinctorum methanol extract showed the
fastest death rate at 1.18 minutes followed by R. montagnei
methanol extract with 1.20 minutes compared to other extracts.
To the surprise, the slowest death rate was observed in the
hexane extract of P. tinctorum with 5.32 minutes (Table 1).
The adult Indian earthworm experimented against macrolichen
Heterodermia boryi which were collected from the Western
Ghats, Nilgiris, and Tamil Nadu. Different concentrations of
solvent extract of lichen in the solvents of methanol, acetone,
petroleum ether, chloroform and aqueous. The various extracts
of'the lichen showed dose-dependent paralysis and death. There
was a significant result obtained in the extracts of acetone and
methanol when compared to the other solvents.'® Similar results
were shown in the anthelmintic activity of macrolichen E.
cirrhatum. The activity was higher in the lichen extract than of
the reference drug due to the presence of tannins in the metholic
extract which could be responsible for the anthelmintic effect
of the extract.!”
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Table 3: Insecticidal activity in the Sitophilus ozyzae (Rice weevil)

Lichens Solvents  Time taken for — Time taken for — Mortality
paralysis (P) death (D) in rate (%)
in minutes minutes

Parmatrema Methanol  30:00 42:00 75

tinctorum Hexane 90:00 - 0

Methanol  45:00 - 0

R. montagnei

Hexane 50:00 - 0

Methanol  20:00 48:00 50
E. cirrhatum

Hexane 45:00 - 0

Positive Chefnfcal 021 025 100

control pesticide

Negative Methanol - - 0

control Hexane _ _ 0

The insects M. rosae and S. oryzae were collected to perform
insecticidal activity against lichen extracts. The significant
insecticidal activity was shown by all the lichen extracts
against the M. rosae with 100% mortality rate (Table 2).
In S. oryzae there was no significant result observed. Only
P. tinctorum and E. cirrrhatum methanolic extract showed
75 and 50% mortality, respectively (Table 3). The fumigant
toxicity of essential oils was reported against S. ozyzae. The
essential oils of Piper nigrum and Cuminum cyminum were
used for the fumigant toxicity, repellant, and for seeing the
effect on acetylcholinesterase enzyme.'® Similarly, S. oryzae
was treated with fruit extract of Xylopia aethiopica and
Dennettia tripetala. The extracts were prepared using hexane
extract and the productive rate of mortality was in higher
concentrations.!’ The insecticidal activity was reported in
Maize Weevil (Sitophilus zeamais) against lichens Letharia
vulpina and Peltigera rufescens and using two compounds
of Usnea longissima, the sample extract was prepared using
n-hexane, diethyl ether, acetone, and methanol. At higher
concentrations and, maximum toxicity was observed in adults.
Mortality rates were above 90% after the exposure after 24,
48, 72, and 96 hours.*

CONCLUSION

Lichen extracts are eco-friendly, biodegradable and safe to
humans mankind. The present study successfully established
the effects of the methanolic extracts of the tested lichen
species which were satisfactory as they had strong insecticidal
activities and can be used as a potential biopesticide. It would
be fascinating to determine the active compound responsible
for the aforementioned biological activity and to investigate
its pharmacological actions.
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