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Abstract 

Endophytic fungal isolates namely Aspergillus sp., Chaetomium sp., Curvularia sp., Dreschelara sp., 
Fusarium sp., Penicillum sp., Colletotrichum sp., Nigrospora sp., Pestalotiopsis sp. and Phyllosticta sp. 
obtained from the leaf samples of medicinal plant Hugonia mystax L. was evaluated for its antioxidant 
potential. The ethanolic extracts of endophytic fungal isolates were evaluated for antioxidant activity by 
DPPH and FRAP assay. It was noted from DPPH assay that highest inhibition percentage was recorded by 
Pestaloptiopsis sp. (88.53%), followed by Colletotrichum sp. (88.35%) and Penicillium sp. (88.1%). Lowest 
free radical scavenging activity was shown by Aspergillus sp. (36.5%). In FRAP assay, it was noted that 
Colletotrichum sp. recorded high reduction percentage of 97.51. Penicillium sp. and Pestalotiopsis sp. also 
recorded high reducing power percentage of 95.81 and 91.48. Nearly all the endophytic fungal samples 
tested also recorded good amount of reducing potential.  Aspergillus sp. recorded lowest reducing power 
potential of 37.80.  
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Introduction 
Hugonia mystax Linn. is an important medicinal plant 
which is highly beneficial to cure many diseases, other 
species namely H. ferruginea Wight and Arn., were also 
reported in India (Santapau and Hendry, 1983; Pullaiah 
and Chenniah, 1997). The tribal people of Kalakad 
Mundanthurai used the roots of H. mystax to treat 
Rheumatism (Sutha et al., 2009). In Tiruvannamalai hills 
in Tamil Nadu, the leaves of the plant are used to treat 
skin diseases. Ethnobotanical study revealed that, the 
roots of the plant were used as astringent, antihelminthic 
(Padel et al., 2010) and also to treat dysentery, snake 
bite and fever (Balasubramaniam et al., 1997). 
Endophytes are the symbiotic microbes that inhabitat into 
the internal plant tissues without causing any apparent 
harm to their host (Hirsch and Braun, 1992). These 
endosymbiotic fungi found to synthesis bioactive 
secondary metabolites (Schulz et al., 2002; Strobel, 
2003) like flavonoids, phenols, saponins, steroids, 
tannins and terpenoids which are used to protect the 
host from infectious diseases, insect attack, parasitic 
infections and herbivore tissue invading pathogens. 
Extremely ubiquitous endophytic fungi exist universally in 
various plants (Rodriguez et al., 2009), performing 
significant physiological (Malinowaki et al., 2004) and 
ecological (Tintjier and Rudger, 2006) role in their host 
life. Free radicals are often generated as byproducts of 
biological reactions or from exogenous factors. The 
involvement of free radicals in the pathogenesis of a 
large number of diseases is well documented. A potent 
scavenger of free radicals may serve as a possible 
preventive intervention for the diseases (Gyamfi et al., 
1999). 

 
Fig. 1. Hugonia mystax Linn. 

 
 
Antioxidants may protect the body against ROS toxicity 
either by averting the formation of ROS by bringing 
disruption in ROS attack, by converting them to less 
reactive molecules or by scavenging the reactive 
metabolites (Sen, 1995; Hegde and Joshi, 2009). 
The search for naturally occurring antioxidants had 
increased greatly and endophytic fungi are one of the 
potential source producing effective secondary 
metabolites in recent decades. Though there are many 
bioactive compounds previously reported from various 
endophytes, there is scanty information available related 
to their antioxidant activity (Powthang et al., 2013). 
Therefore in this study, antioxidant activity of endophytic 
fungi isolated from Hugonia mystax was explored. 
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Materials and methods 
Collection of plant material: Healthy Hugonia mystax 
Linn. plants were collected from Puthupattu sacred 
groove region, South India, Pondicherry during  
the month of February 2014 (Fig. 1). The plant was 
authenticated by Dr. Kumaresan, Asst. Prof., Dept. of 
Botany, Bharathidasan Womens College, Pondicherry, 
Tamil Nadu, India. Fully matured healthy leaves from its 
various parts were excised with an aseptic scalpel and 
placed in a sterile plastic bag for storage at 4°C until use. 
 
Isolation and identification of endophytic fungi: The 
collected plant materials were washed thoroughly in 
running water to remove dirt and debris. The lamina was 
cut on both the sides of the leaves leaving 0.05 cm of 
midrib. The midribs were cut into 100 segments 
approximately of 0.5 cm in size and transferred into a 
sterile beaker. The segments were surface sterilized by 
dipping it into 70% ethanol for 1 min, immersed in  
4% sodium hypochlorite solution for 90 sec, finally rinsed 
in sterile distilled water for 20 sec and placed in a sterile 
plate to remove excess moisture. Using forceps, the 
surface sterilized 100 segments were inoculated  
into petri dishes containing sterile PDA medium 
supplemented with 250 mg/L of chloramphenicol. Each 
plate contained 10 segments of leaf samples on PDA 
medium. Then the plates were sealed with parafilm and 
kept for incubation at 26-28°C for 3 d in partial dark and 
light. After 3 d, the plates were observed everyday for the 
growth of endophytic fungi. The grown endophytes were 
subcultured in a fresh PDA medium to get a pure culture 
of it. Endophytic fungi were identified by standard 
mycology manuals by Ellis (1971), Sutton (1980), Barnett 
and Hunter (1987) and Domsh et al. (2007).  
 
Endophytic fungal extract for antioxidant activity: 
Endophytic culture was inoculated in PDA broth and 
incubated for 7 d at 37C until the mat formation. 
Then, 50 mL of ethanol was added and the filtrate was 
collected using a masculine cloth, dried for overnight at 
60C until semisolid powder was obtained. The dried 
semisolid powder of each endophytic fungus was tested 
for antioxidant activity. 
 
DPPH free radical scavenging activity: Endophytic 
ethanolic fungal extracts at 500 g concentrations were 
used for DPPH assay. DPPH (1,1-diphenyl-2-
picrylhydrazyl) is a stable, nitrogen-centered free radical 
which produces violet color in ethanol solution. When a 
substrate that can donate a hydrogen atom added in 
DPPH solution, it was reduced to a yellow colored 
product, diphenylpicryl hydrazine. An aliquot of 0.5 mL 
(500 g concentration) of sample solution in ethanol was 
mixed with 2.5 mL of 0.5 mM methanolic solution of 
DPPH and incubated for 30 min at room temperature in 
darkness. After 30 min, the absorbance was measured at 
517 nm. Free radical scavenging activity was expressed 
as a percentage (Yadav et al., 2014).  
 

 
The percentage of the DPPH radical scavenging was 
calculated as:  
 
Inhibition (%)=[(Control Abs.Extract Abs.)/(Control Abs.)]×100 
 
Ferric Reducing Antioxidant Power (FRAP): The method 
of Benzie and Strain (1996) was adopted for FRAP 
assay. The principle is based on the formation of  
O-Phenanthroline-Fe2+ complex and its disruption in the 
presence of chelating agents. The reaction mixture 
containing 1 mL of 0.05% O-Phenanthroline in methanol, 
2 mL ferric chloride (200 μM) and 2 mL of endophytic 
ethanolic fungal extracts (500 g) and incubated at room 
temperature for 10 min and the absorbance of  
the O-Phenanthroline-Fe2+ complex was measured at  
510 nm. EDTA was used as a classical metal chelator. 
The experiment was performed in duplicates and the 
percentage of inhibition (PI) of O-Phenanthroline-Fe2+ 
complex formation was calculated using the formula 
given below: 
 
PI = A (Control)–A (Sample or Standard)/A (Control) × 100. 
 
Where A (Control) = Absorbance of control reaction,  
A (Sample or Standard) = Absorbance of sample extract 
or standard. 
 
Results and discussion 
About 10 endophytic fungal isolates were obtained from 
the leaf samples of Hugonia mystax L. The ten fungal 
isolates included Aspergillus sp., Chaetomium sp., 
Curvularia sp., Dreschelara sp., Fusarium sp., Penicillum 
sp., Colletotrichum sp., Nigrospora sp., Pestalotiopsis sp. 
and Phyllosticta sp. In this study, ethanolic extract of 
endophytic fungal isolates were evaluated for antioxidant 
activity. It was noted from Fig. 2, that highest inhibition 
percentage was recorded by Pestaloptiopsis sp. 
(88.53%), followed by Colletotrichum sp. (88.35%) and 
Penicillium sp. (88.1%). Lowest free radical scavenging 
activity was shown by Aspergillus sp. (36.5%). Ascorbic 
acid was taken as standard recorded 97% antioxidant 
activity. DPPH is an excellent simple method for 
identification of the potential antioxidants compounds 
and also it is not affected by metals and enzyme 
inhibition (Zanwar et al., 2010). The findings of our study 
are similar to those in previous reports and indicate that 
endophytic fungi may serve as a potential source of 
antioxidants (Powthang et al., 2013). It was noted that 
Colletotrichum sp. recorded high reduction percentage of 
97.51. Penicillium sp. and Pestalotiopsis sp. also 
recorded high reducing power percentage of 95.81 and 
91.48. Nearly all the endophytic fungal samples tested 
also recorded good amount of reducing potential. 
Aspergillus sp. recorded lowest reducing power potential 
of 37.80. EDTA was taken as standard recorded 98.95% 
FRAP activity (Fig. 3).  
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Fig. 2. DPPH radical scavenging activity of endophytic  
fungal isolates from H. mystax. 

 
 

 
Fig. 3. Reducing power activity of endophytic  

fungal isolates from H. mystax. 

 
 
Iron is essential for life because it is required for oxygen 
transport, respiration and activity of many enzymes. 
However, iron is an extremely reactive metal and 
catalyzes oxidative changes in lipids, proteins and other 
cellular components. It causes lipid peroxidation through 
the reaction and decomposes the lipid hydroxide into 
peroxyl and alkoxyl radicals that can perpetuate the 
chain reactions (Govindappa et al., 2013). Reducing 
agents hinder lipid peroxidation as they donate a 
hydrogen atom and stop the chain reaction which causes 
membrane lipid damage (Xing et al., 2005). From this 
study it may be noted that all endophytic fungal samples 
showed promising reducing potential indicating its 
antioxidant potential.  
 
 

Conclusion 
Promising fungal endophytes from the medicinal plant 
Hugonia mystax L. collected from Pondicherry was 
evaluated for its antioxidant potential by DPPH and 
FRAP assay. From the study it was noted that the 
ethanolic fungal extracts showed promising antioxidant 
potential. . It was noted from DPPH assay that highest 
inhibition percentage was recorded by Pestaloptiopsis 
sp. (88.53%), followed by Colletotrichum sp. (88.35%) 
and Penicillium sp. (88.1%). Lowest free radical 
scavenging activity was shown by Aspergillus sp. 
(36.5%). In FRAP assay, it was noted that Colletotrichum 
sp. recorded high reduction percentage of 97.51. 
Penicillium sp. and Pestalotiopsis sp. also recorded high 
reducing power percentage of 95.81 and 91.48. Nearly 
all the endophytic fungal samples tested also recorded 
good amount of reducing potential. The isolation of active 
metabolites which may be responsible for antioxidant 
activity may be investigated in future. 
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