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Abstract: The present study conducted with the antimicrobial and phytochemical properties in Lichen. Lichen product have been 

used in traditional medicine for accent period. Indian populated Lichen species like, Parmotrema perlatum, Cetraria  Islandica, 

Bryoria fremontil was most widely used liken were chosen for the study. The extract present with Flavonic Glycosides, Saponins, 

Volatil Oil, Cummarins, Qunine and Carotenoids. The antimicrobial activity come out by agar well diffusion method. The ethyl 

acetate fraction of Bryoria fremontil and Cetraria Islandica was found to most effective against all bacterial pathogen and 

fungus phytopathogens. The extract of Cetraria and parmotrema found to be most inhibiting fungal pathogens as compared to 

bacterial. The Lichen extract tested antimicrobial activity which suggest their use in treatment of various disease caused by 

microorganism. 
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I. INTRODUCTION 

Since, long period plant have provided a source of inspiration, for novel drug compound. As plant derived medicine have made 

large contribution to human health [1]. Parmotrema perlatum commonly known as black stone flower. It is used as spice in India. 

The species occur throught the Temperate, Northern and Southern Hemisphere [2]. Lichen is a symbiotic organism consisting of 

fungus (mycobiont) and photosynthetic partner (photobiont) which as an alga or cyanobacteria [3]. Lichen flora innumerate 678 

species from India, Ceylon and Burma under 116 genera and 40 family. Out of which 447 were from India. In taxonomic revision 

Roccellaceae and Pertusariaceae family found in India and as Andaman, Nicobar Island [4]. The lichen are extracellular product of 

low molecular weight crystalized on the hyphae cell wall. Also they are insoluble in water and can be extracted into organic solvent 

[5]. There is an indication that intake of lichen as natural food was associated with nutritional value and health promoting properties. 

Lichen extract and active constituents have also been shown to have multiple health benefits [6]. Lichen synthesized a variety of 

secondary metabolites lichen substance mostly fungal metabolism [7]. Lichen substance include aliphatic cycloaliphatic aromatic 

and terpenoides component [8]. Lichen product have been used in traditional medicine for centuries and still hold considerable 

interest as alternative treatment in various part of world [9]. 

 

II. MATERIAL AND METHODS 

The Lichen were collected from Punam super market Nagpur, the material identify various flora  

Book [10, 11] and expert of department of Botany PGDT Science college Nagpur. The air material of lichen where washed under 

distilled water, cut into a pieces, shade dried and homogenized to fine powdered and store in airtight bottle. 

 

A. Preparation of Crude Extract  

Different solvent like Acetone, Chloroform, Hexane, Ethyl acetate, Methanol and Water were chosen for successive extraction 

based on polarity using soxhlet extraction apparatus and the extract of Lichen were concentrated under reduced presser using rotary 

evaporator [12]. 

 

B. Phytochemical Test 

Solvent free extract obtained as above was then subjected to qualitative test for identification of bioactive material of each sample. 

Slandered  phytochemical screening method were adapted to each plant extract. So as to test them for different phytochemical 

following technique adapted Harborne (1996), Sofowora (1984), Kokate (1994), Evans (2002). 

 

C. Bacterial and Fungal  Strain 

Authentic culture of Bacteria and Fungi were obtained from NCL, Pune,India and they are used for the antimicrobial activity against 

the prepared Lichen material. 
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D. Antimicrobial Screening  

Agar well diffusion method used for antibacterial testing against the different human pathogenic bacteria [17]  like Salmonella 

Paratypi and Typhi, Staphylococcus aureus,  Klebstella pneumoniae Escherichia coli on Mullar Hinton Agar. Similarly the 

antifungal testing done against different pathogenic fungi like Fusarium oxysporum, F. moniliforme, F. porliferatum, in potato 

dextrose agar medium. Antimicrobial activity studied by measuring the inhibition zone diameter observed after incubating the media 

plate at 37 0 c for 24 hours and 27 0 c for 3-4 days  for bacteria and fungi species. Results were tabulated in table [18].  

 

Table 1. Qualitative phytochemical analysis of methanolic extract of Lichen. 

Phytochemical                                     Lichen species studied 

Bryoria                         Cetraria Islandica             Parmotrema perlatum 

Volatil Oil + + + 

Sterol&Triterpene - + + 

Saponins + + + 

Alkaloids - - - 

Glycosides - - - 

Flavonic glycosides + - + 

Carotenoids + + + 

Fatty acid - - + 

Polyoses - - + 

Polyphenol - - - 

Red compound - - - 

Quinones + + + 

Anthocynosides - - - 

Anthracynosides - - - 

Coumarins + + + 

 

III. RESULT AND DISCUSSION 

From table no. 1, the phytochemical constituents like volatile oil, saponins, coumarins and quinines, present in all the lichen. 

flavonic glycosides was present in all lichen but absent in Cetraria Islandica and carotenoids absent in Bryoria fremontil. 

 

Table 2. Diameter of inhibition zone of bacteria (mm) (100mg/ml-1 ) in vitro with crude extract of different lichen. 

Lichen Solvent S.Paratyphi S.Typhi S.aureus E.coli k.pneumoniae 

Bryoria,frem Acetone 

Chloform 

Hexane 

Eth.acetat 

Methanol 

aqWater 

_ 

5 

_ 

11 

5 

_ 

5 

10 

_ 

14 

9 

5 

_ 

10 

5 

13 

9 

_ 

_ 

5 

_ 

15 

_ 

_ 

9 

9 

5 

11 

5 

_ 

Cetra.Island Acetone 

Chloform 

Hexane 

Eth.acetat 

Methanol 

aqWater 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

5 

5 

_ 

5 

4 

_ 

4 

_ 

_ 

_ 

_ 

_ 

4 

_ 

_ 

_ 

_ 

_ 

Parmo.perlatu. Acetone 

Chloform 

Hexane 

Eth.acetat 

Methanol 

aqWater 

11 

4 

4 

9 

_ 

_ 

_ 

9 

9 

5 

_ 

_ 

5 

4 

4 

9 

_ 

_ 

4 

_ 

_ 

9 

_ 

_ 

_ 

9 

11 

9 

_ 

_ 
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Ethyl acetate fraction of Bryoria fremontil found to be most effective against all the bacterial pathogens. Inhibition zone of bacterial 

in Bryoria fremontil was 5-15mm. the extract of Parmotrema perlatum was active against all except Cetraria Islandica.                                        

 

Table 3. Diameter of inhibition zone of Fungi (mm) (100mg/ml-1 ) in vitro with crude extract of different lichen. 

Lichen Solvent F.oxisporum F. moniliformi F.proliferatum 

Bryoria,frem Acetone 

Chloform 

Hexane 

Eth.acetat 

Methanol 

aqWater 

10 

17 

9 

24 

15 

_ 

15 

10 

12 

15 

12 

_ 

_ 

16 

_ 

21 

15 

_ 

Cetra.Island Acetone 

Chloform 

Hexane 

Eth.acetat 

Methanol 

aqWater 

_ 

9 

_ 

_ 

_ 

_ 

11 

15 

12 

11 

_ 

_ 

12 

14 

17 

9 

_ 

11 

Parmo.perlatu. Acetone 

Chloform 

Hexane 

Eth.acetat 

Methanol 

aqWater 

19 

13 

12 

16 

9 

_ 

18 

16 

11 

20 

11 

_ 

12 

11 

8 

14 

_ 

_ 

 

Bryoria fremontil are effective against the fungal pathogens as compared to other fraction. Cetraria islandica and Parmotrema 

perlatum inhibiting the fungal pathogens as compared to bacterial pathogens. Such that lichen show the board capacity of antibiotic 

potential against the bacterial and fungal strain. 

 

IV. CONCLUSION 

The present study revealed that ethyl acetate fraction was more effective against the pathogens. Difference sensitivity of bacteria 

and fungi is due to different in cell wall of lichen [19]. Flavonoids phytoconstituents in lichen is antibacterial, anti-inflammatory, 

analgesic, antialergic, antioxidant properties [20]. The extract of Bryoria are most active and Cetraria and Perlatum show antifungal 

activity least effective towered the bacterial pathogens. But lichen show significant antimicrobial activity which used to therapy of 

human and plant disease. 
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