
Journal of Pharmacy Research Vol.2.Issue 12.December 2009

T.R.Prashith Kekuda  et al. / Journal of Pharmacy Research 2009, 2(12),1875-1878

1875-1878

Research  Article
ISSN: 0974-6943 Available online through

http://jprsolutions.info

T.R.Prashith Kekuda 1*, K.S.Vinayaka 2, S.V.Praveen Kumar 3, S.J.Sudharshan 1
1 Dept. of Microbiology, S.R.N.M.N College of Applied Sciences, NES Campus, Balraj Urs Road, Shivamogga-577201, Karnataka, INDIA

2 Dept. of Studies and Research in Applied Botany, Jnanasahyadri, Shankaraghatta-577451, Karnataka, INDIA
3 Dept. of Studies and Research in Microbiology, Shivagangothri, Tholhunase, Davangere, Karnataka, INDIA

Received on: 20-07-2009; Accepted on:05-10-2009

ABSTRACT
The present study was carried to evaluate antioxidant and antibacterial activity of two macrolichens Parmotrema pseudotinctorum (des.
Abb.) Hale and Ramalina hossei H. Magn & G. Awasthi individually and in combination with honey. The powdered lichen materials were
extracted with methanol solvent. Antioxidant activity was assessed using DPPH free radical scavenging assay and antibacterial activity was
determined by performing Agar well diffusion method. Antioxidant activity of combination of honey and lichen extracts was not as effective
as scavenging potential of individual lichen extracts. Extracts of P. pseudotinctorum and R. hossei exhibited marked antibacterial activity
individually than in combination with honey. Among all, honey showed less antioxidant and antibacterial activity. Thus, combination of
lichen extracts and honey was not found to exert any synergistic action.
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INTRODUCTION

India is a rich center of lichen diversity, contributing nearly
15% of the 13,500 species of lichens so far recorded in the world 1.
Lichens and lichen products have been used in traditional medicines
for centuries and still hold considerable interest as alternative treat-
ments in various parts of the world. They produce characteristic sec-
ondary metabolites that are unique with respect to those of higher
plants 2. A wide range of secondary metabolites of lichens were char-
acterized. According to their chemical structure, most lichen sub-
stances are phenolic compounds, dibenzofuranes, Usnic acids,
depsidones, depsones, lactones, quinines and pulvunic acid deriva-
tives 3. In various systems of traditional medicine worldwide, includ-
ing the Indian system of medicine, these lichen species are said to
effectively cure dyspepsia, bleeding piles, bronchitis, scabies, stom-
ach disorders, and many disorders of blood and heart 4,5,6. Honey is a
product from the hive prepared by honeybees from the nectar and
other sugary substance derived from many plants and is considered
a part of traditional medicine all over the world 7,8,9. Honey has been
reported to be effective in the healing of wounds and burns 10,11 and
as an antimicrobial agent 12,13 and in providing gastric protection

Antioxidant and antibacterial activity of lichen extracts, honey and their combination

against acute and chronic gastric lesions 14,15. In this study, we de-
scribe the antioxidant and antibacterial activity efficacy of lichen ex-
tracts, honey and their combination.

MATERIALS AND METHODS

Collection and Identification of lichens

Three lichen species namely P. pseudotinctorum (des. Abb.)
Hale (Voucher no. KSV/KU01130) and R. hossei H. Magn & G. Awasthi
(Voucher no. KSV/KU00905) growing on barks of trees, were col-
lected from the forest area of Bhadra wildlife sanctuary. The voucher
specimens of the selected lichens were deposited in the Dept. of
Applied Botany, Shankaraghatta for future reference. The collected
lichen specimens were dried and identified by using standard manual
16 and also by morphological, anatomical, chemical tests. Thin layer
chromatography (TLC) in solvent A (180 ml toluene: 60 ml 1,4, dioxine:
8 ml acetic acid) was performed to detect secondary metabolites 17,18.

Extraction of lichen material

For extraction, air-dried lichen samples were first ground and
then 20 g portions were taken and added to 100 ml of methanol sepa-
rately. The mixtures were sonicated for 30 min, and then left at room
temperature overnight. The extracts were filtered over Whatman No 1
filter paper, and the filtrates were concentrated under reduced pres-
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sure to pasty mass 19. The condensed extract was used for antioxidant
and antibacterial assay alone and in combination with honey.

Screening for Antioxidant activity of lichen extracts, honey and their
combination by DPPH free radical scavenging assay

DPPH free radical scavenging assay was performed to de-
termine the antioxidant activity of different concentrations (0.062, 0.25,
0.50 and 1.00mg/ml) of lichen extracts, honey and the standard Ascor-
bic acid prepared in methanol 20,21. 0.002% of DPPH was prepared in
methanol. In clean and labeled test tubes, 2ml of DPPH solution was
mixed with 2ml of different concentrations of lichen extract and stan-
dard separately. For combination trial, equal volumes of lichen extract
and honey were mixed and then added to DPPH solution. The tubes
were incubated at room temperature in dark for 30 minutes and the
optical density was measured at 517nm using UV-Vis Spectrophotom-
eter. The degree of stable DPPH* decolorization to DPPHH (reduced
form of DPPH) yellow indicated the scavenging efficiency of the ex-
tract. The scavenging activity of the extract against the stable DPPH*
was calculated using the following equation.

Scavenging activity in % =  A – B / A x 100

Where A is absorbance of DPPH and B is absorbance of DPPH and
extract combination.

Screening of lichen extracts, honey and their combination for Anti-
bacterial activity

The bacteria namely Escherichia coli, Staphylococcus
aureus and Pseudomonas aeruginosa were screened for their sensi-
tivity towards the lichen extracts, honey and their combination by
Agar well diffusion method 22. In this method, 24 hours old Muller-
Hinton broth cultures of test bacteria were swabbed uniformly on
solidified sterile Muller-Hinton agar plates using sterile cotton swab.
Then, aseptically wells of 6 mm diameter were bored in the inoculated
plates with the help of gel puncher and the extract (10mg/ml of DMSO),
Standard (Chloramphenicol, 1mg/ml) and Control (DMSO) were added
into the respectively labeled wells. The plates were incubated at 37oC
for 24 hours in upright position and the zone of inhibition was re-
corded. The experiment was carried in triplicates to get average read-
ing.

RESULTS AND DISCUSSION

The TLC in solvent A showed the presence of various sec-
ondary metabolites in lichens selected. P. pseudotinctorum showed
the presence of Atranorin and Lecanoric acid. Usnic acid and Sekikaic
acid were detected in R. hossei (Table-1).

Metabolite P. pseudotinctorum R. hossei
Atranorin + -
Lecanoric acid + -
Usnic acid - +
Sekikaic acid - +
Salanizic acid - -

Table.1: Secondary metabolites detected in TLC of selected lichens

‘+’ present; ‘-’ absent

Radical scavenging activity of honey, lichen extracts and
their combination is presented in Table-2. Extracts of P.
pseudotinctorum and R. hossei exhibited marked radical scavenging
activity individually. Antioxidant activity of combination of honey
and lichen extracts was not as effective as scavenging potential of
individual lichen extracts. Among all, honey showed less antioxidant
activity. A dose dependent radical scavenging activity was observed
in all the trials. It is evident from the result that honey with lichen
extracts has no synergistic radical scavenging activity as revealed by
decreased scavenging activity when compared to lichen extracts sin-
gly. Further it may be concluded that the lichen extracts possess
active principle which demonstrate a marked antioxidant potential in a
concentration dependent manner.

Table-2: Antioxidant activity of Lichen extracts, Honey and their com-
bination
Treatment Radical scavenging activity (in %)

of different concentrations (mg/ml)
0.0625 0.25 0.50 1.00

Honey 62.03 64.81 66.66 71.29
Parmotrema 75.92 79.62 90.74 93.51
Honey+Parmotrema 68.51 72.22 81.48 89.81
Ramalina 78.70 88.88 89.81 91.48
Honey+Ramalina 69.44 75.01 86.58 90.74
Standard (Ascorbic acid) 85.66 91.02 93.66 97.06

Table-3 presents antibacterial activity of Lichen extracts,
Honey and their combination against tested bacteria. Among trials,
honey exhibited least antibacterial activity. Extract of P.
pseudotinctorum exhibited marked antibacterial activity against E.
coli with zone of inhibition of 32mm followed by P. aeruginosa (28mm)
and S. aureus (24mm) whereas methanol extract of R. hossei showed
more inhibition of E. coli and S. aureus with zone of inhibition of
24mm followed by P. aeruginosa  (21mm). Combining P.
pseudotinctorum extract and honey revealed lesser activity in case of
P. aeruginosa and E. coli when compared to P. pseudotinctorum
extract alone. Same observation was made in case of R. hossei extract
and honey combination where combination revealed less activity in
case of S. aureus.  Thus, combination of lichen extracts and honey
did not revealed synergistic action.

Table-3: Antibacterial activity of Lichen extracts, Honey and their
combination
Treatment Zone of inhibition mm

S. aureus P. aeruginosa E. coli
Control - - -
Standard 41 38 38
Honey 11 08 10
Parmotrema 24 28 32
Parmotrema + Honey 24 26 24
Ramalina 24 21 24
Ramalina + Honey 22 21 24

DISCUSSION

Free radicals contribute to more than one hundred disorders
in humans including atherosclerosis, arthritis, ischemia and
reperfusion injury of many tissues, central nervous system injury,
gastritis, cancer and AIDS 23, 24. The synthetic antioxidants like BHA,
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BHT, gallic acid esters etc., have been suspected to cause or prompt
negative health effects. Strong restrictions have been placed on their
application 25, 26. In recent years much attention has been devoted to
natural antioxidant and their association with health benefits 27. Phe-
nolics are the largest group of phytochemicals and have been said to
account for most of the antioxidant activity of plant extracts 28. There
are several methods available to assess antioxidant activity of com-
pounds. An easy, rapid and sensitive method for the antioxidant
screening of plant extracts is free radical scavenging assay using 1,1,
diphenyl-2-picryl hydrazyl (DPPH) stable radical spectrophotometri-
cally. In presence of an antioxidant, DPPH radical obtains one more
electron and the absorbance decreases 29. The antioxidant activity of
lichen extracts and honey might be due to the presence of various
groups of phytochemicals in them.

Antioxidant capacity of several types of honey from differ-
ent countries has been demonstrated and was found to be dependent
on the concentration of phenolic groups 30. The antioxidant capacity
of a genuine honey produced in Mérida, Venezuela was studied using
the ferrous iron oxidation with xylenol orange method, the
thiobarbituric acid method, and the determination of antioxidant ac-
tivity. It was found that this honey has the capacity to decrease sig-
nificantly the concentration of lipid hydroperoxides and
malondialdehyde, produced during the lipid peroxidation process, in
a comparable way with other widely studied antioxidants such as
melatonin and vitamin E 31. The antibacterial activity of honey varies
not only between floral sources but even within one floral source.
The antimicrobial activity in most honeys is due to the enzymic pro-
duction of hydrogen peroxide, but honey from some Leptospermum
species, such as manuka, can also have a high antimicrobial activity
due to an unidentified phytochemical component 32. The susceptibil-
ity to the antibacterial activity of honey of pathogens in vitro has
been established 33,34. The antibacterial activity of honey against co-
agulase-negative Staphylococci was determined 35.

Numerous lichens were screened for antibacterial activity in
the beginning of the antibiotic era in the 1950s 36. Several lichen me-
tabolites were found to be active against Gram-positive organisms 37.
The antimycobacterial activity of lichen compounds was reported
against nontubercular species of Mycobacterium 38. A wide range of
secondary metabolites of lichens were characterized. According to
their chemical structure, most lichen substances are phenolic com-
pounds, dibenzofuranes, Usnic acids, depsidones, depsones, lac-
tones, quinines and pulvunic acid derivatives 3. The antibacterial ac-
tivity of lichen extracts and honey could be attributed to the presence
of chemical constituents in them.  In this study, the antioxidant and
antibacterial activity of lichen extracts, honey and their combination
have been described. From the results, it is evident that the combina-
tion has not shown enhanced radical scavenging and antibacterial
potential. The possible reason for this observation may be the pres-
ence of more inhibitory principles in lichen extracts than the honey.
Further, in vivo experiments in animal models have to be carried to
find out whether combination has more efficacy.

REFERENCES

1. Negi HR. On the patterns of abundance and diversity of macrolichens
of Chopta-Tunganath in the Garhwal Himalaya. J Biosci 2000; 25:
367–378.

2. Lawrey JD. Biological role of lichen substances. Bryologist 1986; 89:
111–122.

3. Boustie J and Grube M. Lichens as a promising source of bioactive
secondary metabolites. Plant Genetic Resources 2005; 3: 273-287.

4. Saklani A, Upreti DK. Folk uses of some lichens in Sikkim. J
Ethnopharmacol 1992; 37: 229–233.

5. Lal B, Upreti DK. Ethnobotanical notes on three Indian lichens.
Lichenologist 1995; 27: 77–79.

6. Negi HR and Kareem A. Lichens: The unsung heroes. Amrut 1996; 1:
3–6.

7. Salem SN Honey regimen in gastrointestinal disorders. Bull Islamic
Med 1981; 1: 358–362.

8. Haffejee IE, Moosa A. Honey in the treatment of infantile gastroen-
teritis. BMJ 1985; 290: 1886–1887.

9. Ladas SP, Haritos DN, Raptis SA. Honey may have a laxative effect
on normal subjects because of incomplete fructose absorption. Am J
Clin Nutr 1995; 62: 1212-1215.

10. Efem SC. Clinical observations on the wound healing properties of
honey. Br J Surg 1988; 75: 679–681.

11. Subrahmanyam M. Topical application of honey in the treatment of
burns. Br J Surg 1991; 78: 497–498.

12. Ali AT, Chowdhury MN, Al-Humayyd MS. Inhibitory effect of natu-
ral honey on Helicobacter pylori. Trop Gastroenterol 1991; 12: 73–
77.

13. Allen KL, Molan PC, Reid GM. A survey of the anti-bacterial activity
of some New Zealand honeys. J Pharm Pharmacol 1991; 43: 817–
822.

14. Ali AT. Prevention of ethanol-induced gastric lesions in rats by honey,
and its possible mechanism of action. Scand J Gastroenterol 1991; 26:
281–288.

15. Ali AT. Natural honey exerts its protective effect against ethanol
induced gastric lesions in rats by preventing depletion of glandular
nonprotein sulfhydryls. Trop Gastroenterol 1995; 16: 18–26.

16. Awasthi DD. A Compendium of the Macrolichens from India, Nepal
and Sri Lanka. Dehra Dun: Bishen Singh Mahendra Pal Singh Publish-
ers and Distributors of Scientific books. 2000: 1-580.

17. Culberson CF. Improved conditions and new data for the identifica-
tion of lichen products by a standardized thin-layer chromatographic
method. J Chromatogr 1972; 72: 113–125.

18. Walker FJ and James PW. A revised guide to microchemical technique
for the identification of lichen products. Bull Brit Lich Soc 1980; 46:
13-29 (Supplement).

19. Yilmaz, M, Turk AO, Tay T and Kivanc M. The antimicrobial activ-
ity of extract of the lichen Cladonia foliaceaandits (-) Usnic acid,
atranorin and fumarprotocetraic acid constituents. Z Naturforsch 2004;
59c: 249-254.

20. Khalaf NA, Shakya AK, Al-Othman A, El-Agbar Z, and Farah H.
Antioxidant activity of some common plants. Turk.J.Biol., 32, 2008,
51-55

21. Ravikumar YS, Mahadevan KM, Kumaraswamy MN, Vaidya VP,
Manjunatha H, Kumar V and Satyanarayana ND.
Antioxidant,Cytotoxic and Genotoxic evaluation of Alcoholic ex-
tract of Polyalthia cerasoides (roxb) Bedd. Environmental Toxicol-
ogy and Pharmacology, 26, 2008, 142-146

22. Tepe, B, Donmez, E, Unlu, M, Candan, F, Daferera, D, Vardar-Unlu G,
Polissiou, M and Sokmen A. Antimicrobial and antioxidative activi-
ties of the essential oils and methanol extracts of Salvia cryptantha
(Montbret et Aucher ex Benth.) and Salvia multicaulis (Vahl). Food
Chemistry. 2004; 84(4): 519-525.

23. Kumpulainen JT and Salonen JT. Natural Antioxidants and
Anticarcinogens in Nutrition, Health and Disease, The Royal Society
of Chemistry, UK, 1999, 178-187.



Journal of Pharmacy Research Vol.2.Issue 12. December 2009

T.R.Prashith Kekuda  et al. / Journal of Pharmacy Research 2009, 2(12),1875-1878

1875-1878

           Source of support: Nil, Conflict of interest: None Declared

24. Cook N and Samman S. Flavonoids- Chemistry, metabolism,
cardioprotective effects, and dietary sources. The Journal of Nutri-
tional Biochemistry, 7(2), 1996, 66-76

25. Barlow SM. Toxicological aspects of antioxidants used as food addi-
tives. In Food Antioxidants, Hudson BJF (ed.) Elsevier, London, 1990,
pp 253-307.

26. Branen AL. Toxicology and biochemistry of butylated hydroxyanisol
and butylated hydroxytoluene. J. American Oil Chemists Society,
1975; 5: 59-63.

27. Ali SS, Kasoju N, Luthra A, Singh A, Sharanabasava H, Sahu A. and
Bora U. Indian medicinal herbs as sources of Antioxidants. Food Re-
search International, 2008; 41: 1-15

28. Thabrew MI, Hughes RD and McFarlane IG. Antioxidant activity of
Osbeckia aspera. Phytotherapy Research., 12, 1998, 288-290

29. Koleva I.I, Vanbreek T.A, Linssen J.P.H, Groot A.D.E and Evstatieva
L.N. Screening of plant extracts for antioxidant activity: A compara-
tive study on the three testing methods. Phytochem. Anal., 2002; 13:
8-17

30. Al-Mamary M, Al-Meeri A, Al-Habori M. Antioxidant activities and
total phenolics of different types of honey. Nutr Res 2002; 22: 1041–
1047.

31. Perez E, Rodriguez-Malaver, A.J, and Vit, Patricia. Antioxidant

capacity of Venezuelan honey in Wistar rat homogenates. J. Med.
Food; 9(4): 510-516

32. Molan PC. The antibacterial activity of honey. 2. Variation in the
potency of the antibacterial activity. Bee World 1992; 73: 59–76.

33. Cooper RA, Molan PC, Harding KG. Antibacterial activity of honey
against strains of Staphylococcus aureus from infected wounds. J R
Soc Med 1999; 92: 283–5.

34. Cooper RA, Halas E, Molan PC. The efficacy of honey in inhibiting
strains of Pseudomonas aeruginosa from infected burns. J Burn Care
Rehabil 2002; 23: 366–70.

35. French VM, Cooper RA, Molan PC. The antibacterial activity of
honey against coagulase-negative Staphylococci. Journal of Antimi-
crobial Chemotherapy 2005; 56: 228-231

36. Klosa J. Chemische konstitution und antibiotiche. Wirkung der
flechtenstoffe. Pharmazie 1953; 8: 435–442.

37. Lauterwein M, Oethinger M, Belsner K, Peters T, Marre R. In vitro
activities of lichen secondary metabolites vulpinic acid (þ)-usnic acid,
and (_)-usnic acid against aerobic and anaerobic microorganisms.
Antimicrob Agents Chemother 1995; 39: 2541–2543.

38. Ingolfsdottir K, Chung GA, Skulason VG, Gissurarson SR, Vilhelmsdottir
M. Antimycobacterial activity of lichen metabolites in vitro. Europ J
Pharm Sci 1998; 6: 141–144.


