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ABSTRACT
Leea indica (Burm.f.) Merr. (Leeaceae) is an evergreen large shrub having traditional uses worldwide. In the
present study, we investigated antifungal and radical scavenging potential of leaf and bark extract of L. indica. The
leaf and bark powders were extracted using methanol. Antifungal activity of extracts was evaluated against
Colletotrichum capsici, Helminthosporium sp., and Curvularia sp. by Poisoned food technique. Radical scavenging
activity of extracts was assessed by DPPH free radical scavenging assay. The content of total phenolics in extracts
was estimated by Folin-Ciocalteau reagent method. Leaf extract displayed marked antifungal effect when compared
to bark extract. Among fungi, high and least susceptibility was shown by Helminthosporium sp. and Curvularia sp.
respectively. Leaf extract scavenged DPPH radicals more efficiently than bark extract. Total phenolic content was
also higher in leaf extract. A direct correlation was observed between total phenolic content and radical scavenging
activity. Marked antifungal and radical scavenging potential of leaf extract might be attributed to the high phenolic
content. The plant appears to be a promising source of bioactive principles with antifungal and antioxidant activity.
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INTRODUCTION
Leea indica (Burm.f.) Merr., belonging to the family Leeaceae is an evergreen large shrub growing up to 2–3 m in
height. The plant is found in tropical and subtropical countries like India, Malaysia, Thailand, Bangladesh and
China. It is a perennial shrub with stout, soft wooded, glabrous stems. The plant is traditionally used in various parts
of the world for the treatment of several ailments such as diarrhea, dysentery, cough, diabetes, headache, snake bite,
allergy, skin diseases, cancer etc. Several chemicals such as phthalic acid, palmitic acid, 1-eicosanol, solanesol,
farnesol, three phthalic acid esters, gallic acid, lupeol, β-sitosterol, gallic acid and ursolic acid have been identified
in the leaf [1-5]. The plant is reported to exhibit several bioactivities. The leaf was shown to exhibit bioactivities
such as antiviral [6], sedative and anxiolytic [7], antioxidant [5,8], cytotoxic [5,8], hypoglycemic [9], hypolipidemic
[9], analgesic [10] and antimicrobial activity [5]. The stem bark extract was shown to exhibit hepatoprotective
activity against paracetamol induced liver toxicity in rats [11]. The essential oil from flowers showed moderate
antimicrobial activity [2]. The ethanol extract of roots showed potent phosphodiesterase inhibitory activity [12]. The
present study was carried out to investigate antifungal and radical scavenging efficacy of methanol extract of leaf
and bark of L. indica.
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EXPERIMENTAL SECTION
Collection and identification of plant
The plant was collected at Haniya, Hosanagara Taluk of Shivamogga district, Karnataka in the month of January
2014. The plant material was identified by Dr. Vinayaka K.S, Department of Botany, KFGC, Shikaripura,
Karnataka.
Extraction
The leaves and barks were separated from the plant, washed well using clean water and dried under shade. The
shade dried plant materials were powdered in a blender. The powdered plant materials were extracted using
methanol. 25g of leaf and bark powder was taken in separate conical flasks, 100ml of methanol was added and the
flasks were shaken regularly. After two days, the contents of the flaks were filtered through muslin cloth followed
by Whatman No. 1 filter paper. The filtrates were evaporated to dryness at 50oC [13].
Phytochemical analysis
The methanol extract of leaf and bark was qualitatively tested for the presence of various phytochemical constituents
such as alkaloids, flavonoids, tannins, saponins, glycosides, steroids and terpenoids by following standard
phytochemical procedures [5,14,15].
Antifungal activity of leaf and bark extract
Poisoned food technique was performed to investigate antifungal effect of leaf and bark extract of L. indica against
three molds viz., Colletotrichum capsici (an isolate from chilli anthracnose), Helminthosporium sp. and Curvularia
sp (from moldy sorghum grains). Potato dextrose agar medium was prepared, poisoned with extract (1mg/ml of
medium), sterilized by autoclaving and dispensed into sterile petriplates. The test fungi were inoculated at the centre
of control (without extract) and poisoned plates and the plates were incubated at 28oC for five days in upright
position. The colony diameters of fungi were measured in mutual perpendicular directions. The inhibition of
mycelial growth of test fungi (%) was calculated using the formula:
Antifungal activity (%) = (C – T / C) x 100, where C and T refers to colony diameter of test fungi on control and
poisoned plates respectively [13].
Radical scavenging activity of leaf and bark extract
The DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging method employed by Vivek et al. [16] was followed
to assess radical scavenging efficacy of leaf and bark extract of L. indica. 1ml of different concentrations (3.125100µg/ml of methanol) of extracts and ascorbic acid (reference antioxidant) were mixed with 3ml of DPPH solution
(0.004% in methanol) in separate tubes. The tubes were left in dark for 30 minutes followed by measuring
absorbance at 517nm in a UV-Visible spectrophotometer (ELICO, SL159). The absorbance of DPPH control (1ml
methanol + 3ml DPPH solution) was also noted. The radical scavenging efficacy of each concentration of leaf and
bark extract was calculated using the formula:
Scavenging activity (%) = [(C–T) /C] x100, Where ‘C’ and ‘T’ refer to absorbance of DPPH control and absorbance
of DPPH in presence of extract/standard respectively. The IC50 (inhibitory concentration) value for the extract was
calculated. IC50 represents the concentration of extract required to scavenge 50% of DPPH free radicals.
Total phenolic content of leaf and bark extract
Folin-Ciocalteu reagent (FCR) method was performed to estimate the content of total phenolic compounds in the
leaf extract and bark extract [16]. In brief, a dilute concentration of each extract (0.5ml) was mixed separately with
0.5ml diluted FCR (1:1) and 2ml of sodium carbonate (7%). The tubes were incubated at room temperature for 30
minutes followed by measuring the absorbance at 765nm in a UV-Visible spectrophotometer (ELICO, SL159).
Gallic acid was used as standard and a curve was plotted using different concentrations of gallic acid (0-1000µg/ml).
The concentration of total phenolics in extracts was interpreted as µg gallic acid equivalents (GAE) from the graph.
RESULTS
Phytoconstituents detected in leaf and bark extract
The preliminary phytochemical analysis of leaf and bark extract of L. indica showed the presence of alkaloids,
glycosides, flavonoids and tannins in both extracts. Terpenoids, steroids and saponins were detected only in leaf
extract (Table 1).
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Table 1: Phytochemicals detected in leaf and bark extract of L. indica
Phytochemical Leaf extract Bark extract
Alkaloids
+
+
Glycosides
+
+
Terpenoids
+
Flavonoids
+
+
Steroids
+
Tannins
+
+
saponins
+
‘+’ detected; ‘-’ not detected

Antifungal activity of leaf and bark extract
The result of inhibitory activity of leaf and bark extract of L. indica against test fungi is shown in Table 2 and Figure
1. The diameters of fungal colonies on poisoned plates were lesser than that of diameters of fungal colonies on
control plates indicating inhibitory potential of extracts. When compared to control plates, a drastic reduction in the
mycelial growth of C. capsici and Helminthosporium sp. was observed on poisoned plates. Both extracts caused
>50% inhibition of C. capsici and Helminthosporium sp. When compared to bark extract, leaf extract was more
effective in inhibiting mycelial growth of test. The susceptibility of fungi to extracts was in the order:
Helminthosporium sp.> C. capsici > Curvularia sp.
Table 2: Colony diameter of test fungi on control and poisoned plates
Colony diameter in cm*
Control Leaf extract Bark extract
C. capsici
3.2
1.2
1.6
Helminthosporium sp.
3.6
1.3
1.6
Curvularia sp.
3.4
2.1
3.1
*Result is mean of three trials
Test fungi

Figure 1: Inhibition of test fungi (%) by leaf and bark extract of L. indica

Radical scavenging activity of leaf and bark extract
Figure 2 shows the result of radical scavenging ability of extracts of L. indica. The extracts and ascorbic acid were
shown to exhibit dose dependent scavenging of DPPH radicals. The radical scavenging effect of leaf and bark
extract ranged from 13.33 to 97.77% and 6.66 to 95.55% respectively. Marked scavenging effect was observed in
case of leaf extract (IC50 11.55µg/ml) when compared to bark extract (IC50 12.50µg/ml). Ascorbic acid (IC50
1.57µg/ml) scavenged radicals more efficiently than leaf and bark extract. At lower concentrations, the extracts
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exhibited lesser scavenging efficacy when compared to ascorbic acid. At concentrations 25 and 50µg/ml, the
scavenging efficacy of extracts was higher than that of ascorbic acid.

Figure 2: Radical scavenging efficacy of L. indica (Result is mean of three trials)

Total phenolic content of leaf and bark extract
The content of total phenolic compounds in leaf and bark extract was found to be 36.66 and 28.14µg GAE/mg of
extract respectively.
DISCUSSION
Antifungal activity of leaf and bark extract
Pathogens such as bacteria, fungi, viruses and nematodes cause several diseases in agricultural and horticultural
crops. Among these, fungi are more aggressive and cause a number of plant diseases leading to reduced crop yield
and economic loss. The crop loss may account for >50% in severe cases. Several approaches are employed to
prevent and control plant diseases caused by fungi. Among these, chemical control method is widely used. However,
chemical approach for disease control has several drawbacks such as high cost, environmental problems, effect on
non-target organisms and emergence of resistant fungal strains. Hence, an immense interest in search of natural
products having antifungal activity has been triggered. Extracts, essential oils and purified components from plants
are reported to exhibit marked antifungal activity against phytopathogenic fungi [17-20]. In the present study, we
evaluated antifungal effect of leaf and bark extract of L. indica against three fungi (isolated from chilli anthracnose
and moldy grains of sorghum) by poisoned food technique. A reduction in the colony size of fungi on poisoned
plates when compared to control plates indicates antifungal effect of extracts. Leaf extract was more effective in
inhibiting test fungi when compared to bark extract. Among fungi, Helminthosporium sp. was strongly inhibited
while least inhibitory effect was observed in case of Curvularia sp. In an earlier study, Rahman et al. [5] showed
inhibitory potential of leaf extract of L. indica against Aspergillus flavus, Candida albicans, and Fusarium equisetii.
In another study, Srinivasan et al. [2] observed moderate antifungal effect of essential oil from flowers of L. indica
against Fusarium moliniformae, Penicillium notatum and Aspergilllus niger.
Radical scavenging activity of leaf and bark extract
Among various in vitro free radical scavenging assays, DPPH radical scavenging assay is most popular and widely
used as the method is simple, rapid and requires small concentration of samples. The assay is used to evaluate
radical scavenging nature of various kinds of samples including plant extracts. DPPH is a stable, nitrogen centred,
commercially available, organic free radical and has an absorption maxima at 515-517nm in methanol. On accepting
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hydrogen from donor (antioxidant), the solution of DPPH loses the characteristic deep purple colour and becomes
yellow coloured diphenylpicryl hydrazine. In this assay, a lower IC50 value indicates the potent ability of the sample
to scavenge DPPH radicals. A high IC50 value indicates the low scavenging efficacy of sample which in turn
indicates the requirement of high sample concentration to scavenge 50% of radicals [5,21,22,23]. In this study, the
DPPH radical scavenging assay was used to screen the efficacy of leaf and bark extract of L. indica to scavenge
radicals by donating proton. Both the extracts scavenged radicals dose dependently. Among extracts, leaf extract
scavenged radicals more efficiently than bark extract as indicated by lower IC50 value. In previous studies, Reddy et
al. [8] and Rahman et al. [5] showed antioxidant potential of leaf extract of L. indica. In the present study, the leaf
and bark extracts showed hydrogen donating ability and could serve as free radical scavengers, acting possibly as
primary antioxidants [24].
Total phenolic content of leaf and bark extract
Polyphenolic compounds including flavonoids are a large and diverse group of plant metabolites having a broad
range of bioactivities including antioxidant activity. These phenolic compounds exhibit strong antioxidant activity
both in vitro and in vivo. Increased consumption of phenolic compounds is shown to be associated with decreased
risk of several diseases/disorders such as cardiovascular diseases, neurodegenerative diseases and certain types of
cancer. FCR method is an oldest and widely used method to estimate the content of total phenolic compounds in
several kinds. The method was initially used for the analysis of proteins. Later, the method was employed to
estimate phenolic content in other samples such as wine and plants. Despite the undefined chemical nature of FCR,
the estimation of total phenolics by FCR method is simple, convenient and reproducible. The phenolic compounds
react with FCR under basic conditions (pH~10, adjusted by Na2CO3). Dissociation of a phenolic proton leads to a
phenolate anion, which is capable of reducing FCR and a blue colour is formed [21,23]. In the present study, we
estimated the content of total phenolics in leaf and bark extract of L. indica by FCR method. Leaf extract was found
to contain high phenolic content than bark extract. Studies have shown a direct correlation between the total
phenolic content and antioxidant activity [25,26,27]. Similar observation was made in the present study as the leaf
extract containing high phenolics displayed higher scavenging activity than bark extract.
CONCLUSION
Leaf and bark extract of L. indica displayed antifungal and radical scavenging activity in vitro. Leaf extract was
more potent than bark extract. Higher activity of leaf extract could be ascribed to high phenolic content. The plant
appears to be a promising source of antifungal and antioxidant agents.
Acknowledgements
Authors are thankful to Dr. N. Mallikarjun, Associate Professor and Chairman, Department of Microbiology and
Principal, Sahyadri Science College (Autonomous), Shivamogga for the facilities provided to conduct work and
moral support.
REFERENCES
[1] GV Srinivasan; C Ranjith; KK Vijayan. Acta Pharm., 2008, 58, 207-214.
[2] GV Srinivasan; P Sharanappa; NK Leela; CT Sadashiva; KK Vijayan. Natural Product Radiance., 2009, 8(5),
488-493.
[3] R Shankar; RB Devalla. International Journal of Biodiversity and Conservation., 2012, 4(3), 155-163.
[4] MO Raihan; SM Tareq; A Brishti; MK Alam; A Haque; MS Ali. American Journal of Biomedical Sciences.,
2012, 4(2), 143-152.
[5] MA Rahman; T bin Imran; S Islam. Saudi Journal of Biological Sciences., 2013, 20, 213-225.
[6] AM Ali; MM Mackeen; SH El-Sharkawy; JA Hamid; NH Ismail; FBH Ahmad; NH Lajis. Pertanika Journal of
Tropical Agricultural Science., 1996, 19(2/3), 129-136.
[7] MO Raihan; MR Habib; A Brishti; MM Rahman; MM Saleheen; M Manna. Drug Discoveries and
Therapeutics., 2011, 5(4),185-189.
[8] NS Reddy; S Navanesan; SK Sinniah; NA Wahab. BMC Complementary and Alternative Medicine., 2012, 12,
128.
[9] D Dalu; S Duggirala; S Akarapu. International Journal of Bioassays., 2014, 3(7), 3155-3159.
[10] TB Emran; MA Rahman; ZSM Hosen; MM Rahman; AMT Islam; MAU Chowdhury; ME Uddin.
Phytopharmacology., 2012, 3(1), 150-157.
[11] G Mishra; RL Khosa; P Singh; KK Jha. Nigerian Journal of Experimental and Clinical Biosciences., 2014,
2(1), 59-63.
[12] P Temkitthawon; J Viyoch; N Limpeanchob; W Pongamonkul; C Sirikul; A Kumpila; K Suwanborirux; K
Ingkaninan. Journal of Ethnopharmacology., 2008, 119, 214-217.

109

Prashith Kekuda T. R. et al
J. Chem. Pharm. Res., 2015, 7(1):105-110
______________________________________________________________________________
[13] Y Kambar; MN Vivek; M Manasa; PTR Kekuda; R Onkarappa. Science, Technology and Arts Research
Journal., 2014, 3(3), 57-62.
[14] JB Harborne. Phytochemical methods: a guide to modern techniques of plant analysis. Chapman and Hall Ltd.,
London, 1973.
[15] GE Trease; WC Evans. Pharmacognosy, 11th Edition, Brailliar Tiridel and Macmillian Publishers, London,
1989.
[16] MN Vivek; SHC Swamy; M Manasa; S Pallavi; Y Kambar; MM Asha; M Chaithra; PTR Kekuda; N
Mallikarjun; R Onkarappa. Journal of Applied Pharmaceutical Science., 2013, 3(8), 64-71.
[17] AM Abou-Zeid; AD Altalhi; ARI El-Fattah. Malaysian Journal of Microbiology., 2008, 4(1), 30-39.
[18] D Yazdani; YH Tan; ZMA Abidin; IB Jaganath. Journal of Medicinal Plants Research., 2011, 5(30), 65846589.
[19] VK Bajpai; SC Kang. Journal of Agricultural Science and Technology., 2012, 14, 845-856.
[20] IB de Barros; JFS Daniel; JP Pinto; MI Rezende; RB Filho; DT Ferreira. Brazilian Archives of Biology and
Technology., 2011, 54(3), 535-541.
[21] D Huang; B Ou; RL Prior. Journal of Agricultural and Food Chemistry., 2005, 53, 1841-1856.
[22] M Elmastas; I Gulcin; O Isildak; OI Kufrevioglu; K Ibaoglu; HY Aboul-Enein. Journal of Iranian Chemical
Society., 2006, 3(3), 258-266.
[23] GM Pavithra; KS Vinayaka; KN Rakesh; S Junaid; N Dileep; PTR Kekuda; S Siddiqua; AS Naik. Journal of
Applied Pharmaceutical Science., 2013, 3(8), 154-160.
[24] Y Chung; C Chien; K Teng; S Chou. Food Chemistry., 2006, 97, 418-425.
[25] N Coruh; AGS Celep; F Ozgokce; M Iscan. Food Chemistry., 2007, 100, 1249-1253.
[26] PTR Kekuda; KN Rakesh; N Dileep; S Junaid; GM Pavithra; SS Gunaga; VH Megha; HL Raghavendra.
Science, Technology and Arts Research Journal., 2012, 1(3), 8-16.
[27] G Poornima; PTR Kekuda; KS Vinayaka. Biomedicine., 2012, 32(4), 506-510.

110

