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INTRODUCTION 

Fungal endophytes are microorganisms colonize living 

internal tissues of plants without causing any immediate 

and apparent symptoms or diseases in the host (Owen 

and Hundley, 2004). Endophytes produce natural 

products similar to the host plant (Nagda et al., 

2017).They can be regarded as important sources of 

bioactive compounds, presumably due to the symbiotic 

relationship with their hosts. Metabolic interactions 

between fungus and plant may facilitate the synthesis of 

secondary metabolites with novel properties (Schulz et 

al., 2002). Free radicals occur in the body due to an 

imbalance between Reactive Oxygen Species and 

antioxidants. (Bharathidasan and Panneerselvam, 2012) 

Antioxidants serve as the defensive factor against free 

radicals in the body (Arora and Chandra, 2010). 

Endophytic fungi possess antioxidant components like 

flavonoids, carotenoids, phenolics, tannin and ascorbic 

acids that were reported to exhibit free radicals 

scavenging activity (Kumaresan et al., 2015). The 

natural antioxidants are very effective for preventing the 

destructive processes due to oxidative stress (Shah, 

2015). Use of synthetic antioxidants to prevent free 

radical damage may involve toxic side effects thus the 

search for natural antioxidants and free radical 

scavengers is required. (Radulovic et al., 2007). 

 

Ananas comosus L. (Bromeliaceae) is an herbaceous 

perennial plant. This plant is also known for its folk 

medicinal utility in Thailand, China and parts of north-

east India. Leaf extract of the plant reported to have good 

free radical inhibitor or scavenger activity (Kataki, 

2010). 

 

MATERIALS AND METHODS 

Sampling 
Collection of explants was carried out during January 

2014 to April 2016 from different districts of Tripura. 

Plants were identified on the basis of external 

morphological characters. Leaves and roots from healthy 

and disease free Ananas comosus L.  were collected from 

experimental sites in sterile paper bags and processed 

within 24 hours of collection.  

 

Isolation of endophytes 

Isolation of fungal endophytes was done according to the 

standard protocol (Schulz et al, 1998; Strobel and Daisy, 

2003) with slight modification as per requirement of 

root/leaf tissue. The exposed time length with sterilant 

could be decided based on tissues strength. Tissues were 

finally washed in double distilled sterile water to remove 

chemical and excess moisture and then blotted on 

sterilized tissue paper. Samples were cut in the 

dimensions of 0.5 cm ×0.5 cm. Four to five segments of 

plant tissues were placed on potato dextrose agar (PDA) 

plate supplemented with streptomycin (100 μg/ml), and 

incubated in a BOD incubator for 21 days at 25± 2°C. In 

order to ensure proper surface sterilization, the 

sterilization protocol was validated using leaf imprint 

method (Schulz et al, 1998). The plated segments were 

monitored on every alternate day. Hyphal tips from fungi 

growing out from the samples were subsequently 
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transferred onto fresh PDA plates to isolate pure 

colonies. 

 

Identification of endophytes 

The microscopic identification of the isolates was carried 

out by lacto phenol staining technique. On the basis of 

macroscopic and microscopic characteristics, the fungi 

were identified with the help of standard manuals (Ellis 

1971; Domsch et al. 1980; Watanabe 2002). 

Identification was authenticated by Molecular 

identification (ITS sequence of rDNA) by Agharkar 

Research Institute (NFCCI, Pune, India). The rDNA 

sequences of two fungi were submitted to NCBI Gene 

Bank database for accession number. 

 

Cultivation and extraction of fungal metabolites 

Selected endophytic fungal isolates were further 

inoculated into 250 ml Erlenmeyer flasks containing 100 

ml Potato Dextrose Broth and incubated at 21ºC for 21 

days under stationary conditions. After the completion of 

incubation, the broth culture was filtered to separate the 

mycelia and filtrate. Separated mycelia were dried at 

40°C. Dried mycelium was pulverized and extracted with 

ethyl acetate and methanol (1:1, v/v) three times. 

Fractions were pooled and ethyl acetate and methanolic 

extract was concentrated separately under reduced 

pressure conditions in Rotary evaporator (Rotavap: PBV-

7D) to yield the final extract. Extracts of all tested fungal 

species were stored in dark at 4 °C before being used for 

the in vitro DPPH radical scavenging assay. 

Antioxidant assay: DPPH (1, 1-diphenyl-2-picryl-

hydrazyl) radical scavenging activity 

Free radical scavenging (FRS) activities of fungal 

extracts were measured by slightly modified method of 

Miliauskas et al., (2004).  Methanolic stock solutions of 

extracts were prepared and various concentrations of 

extracts were obtained by serial dilution.  0.5ml of 

methanolic solution of DPPH (1mM) was added to the 

extract solutions. The reaction mixture was shaken and 

allowed to stand at room temperature for 30 minutes. 

Absorbance was read at 570 nm using methanol as blank 

reference in spectrophotometer (Eppendorf AG 

22331Hamburg). Ascorbic acid was used as control. 

DPPH scavenging activity (%) of the standard and 

extracts were determined by the formula:  Percentage of 

inhibition: [(ABlank – ASample) / ABlank] ×100, Where, ABlank 

and ASample denotes the absorbance of control and test 

compound respectively. EC50 value (mg/ml) is the 

effective concentration at which DPPH radicals were 

scavenged by 50% and the value was obtained by 

interpolation from linear regression analysis. 

 

RESULTS AND DISCUSSION 

The two endophytes selected for evaluation of 

antioxidant activities using two different solvent (ethyl 

acetate and methanol) for extraction were Daldinia 

eschscholtzii which isolated as leaf endophyte and 

Trichoderma asperellum as root endophyte (Fig. 1).

  

 
Fig.1: Submerged cultures and separated mycelia mats (a, b- Daldinia eschscholtzii, c,d- Trichoderma 

asperellum). 

 

DPPH, a stable free radical was used to study the radical 

scavenging effects of extract. As antioxidant donate 

proton to this radical the absorption of reaction mixture 

decreased. The sample was tested against this radical at 

different concentrations (Fig. 2). The scavenging effects 

of the sample were evaluated along with the standard 

Ascorbic acid. 

 
Fig. 2: Free radical scavenging (FRS) activity of ethyl 

acetate and methanolic extract of mycelial mat of 
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Daldinia eschscholtzii and Trichoderma asperellum 

on DPPH at various concentrations. 

 

The fungal extracts against DPPH radical showed a 

maximum percentage of inhibition at maximum 

concentration of 16mg/ml. Maximum percentage of 

inhibition were 84.37 in Ethyl acetate extract of T. 

asperellum, followed by methanolic extract of T. 

asperellum (79.45), but for D. eschscholtzii these were 

79.56 and 70.01respectively. However, for standard 

Ascorbic acid it was found to be 96.23 (Fig. 1). 

Experimental results indicate that for both the endophytic 

fungal strain ethyl acetate extract of mycelial have more 

potent scavenging activity.  

 

Table. 1: EC 50 value (mg/ml) of tested endophytic fungi. 

Sl. No. Name of the fungi with Gene Bank Accession Number 
Solvent used 

Ethyl acetate Methanol 

1. Daldinia eschscholtzii,  KU258051 0.983 1 

2. Trichoderma asperellum,   KU687321 0 .235 0.609 

 

In comparison to D. eschscholtzii both methanolic and 

ethyl acetate extract of T. asperellum mycelial mat had 

lower EC50 value. However, the lowest EC50 of FRS 

activity obtained in case of ethyl acetate extract of T. 

asperellum (Table 1). Synthetic antioxidant ascorbic 

acid, which was used as a standard, had superior EC50 

(0.072 mg/ml) value in comparison to all the four tested 

samples. 

 

Antioxidant property of natural products derived from 

plants is attributed to the secondary metabolites, 

particularly phenolics and flavonoids. Earlier studies on 

qualitative evaluation of methanolic extract of 

endophytic fungi reported flavanoid in the extract 

(Nagda et al., 2017). (Lopes et al., 1999). Various fungal 

species have been also reported to produce compounds 

which possess the antioxidant potential as well (Song 

and Yen, 2002). This secondary metabolite has been 

reported in different endophytic fungi such as 

Aspergillus nidulans and A. oryzae (Qiu et al., 2010) and 

A. niger and Fusarium oxysporum (Gobindappa et al., 

2011). 

 

Among different extraction solvent ethyl acetate reported 

to be more effective solvent to elute the components 

responsible for antioxidant potential rather than 

Choloroform and Butanol (Arora and Chandra, 2010). 

The free radical scavenging activity of mycelial mat 

extracted using ethyl acetate and methanol may be due to 

presence of different components with different 

polarities in mycelial mat. The solubility of bioactive 

components may differ depending on extraction solvent 

used (Arora and Chandra, 2010) which may attributed to 

differences in maximum inhibition percentage and EC50 

of four test samples. Differences in antioxidant activity 

of ethyl acetate and methanolic extract of two endophytic 

fungi may be due to extraction of different types of 

compounds using different solvents. Experimental results 

may supports the earlier findings where Ethyl acetate 

crude extract of the endophytic fungal isolate of 

Alternaria isolated from Tridax procumbens contain 

alkaloids, flavonoids, cardiac glycosides, terpenoids and 

steroids whereas methanolic extract contains flavonoids 

and cardiac glycosides (Kumar et al., 2015). However, 

detailed isolation and characterization of compounds 

may provide understanding of differences in antioxidant 

activities in test samples. 

 

CONCLUSION 

It is concluded from the present investigation that 

differential free radical scavenging activity exhibited by 

mycelial mat extracts of Daldinia eschscholtzii and 

Trichoderma asperellum. Hence these two endophytic 

fungi could be a source of natural antioxidants. Ethyl 

acetate extracts was found to be more potent free radical 

scavenger. Therefore, different solvents can be used for 

evaluating pharmacological potential of endophytes 

through extraction of secondary metabolites. 

Optimization of endophytic fungal culture condition and 

extraction of fungal metabolite may be used for 

identification and isolation of novel and unknown 

compounds. However, analytical chemistry procedures 

can be used for isolation and characterization of the 

bioactive compounds responsible for the antioxidant 

activity of the endophytic fungal strain. 
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