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Abstract 

Many herbal remedies individually or in combination have been recommended in various medical treatises for the cure 

of different diseases. In view of the importance of medicinal plants as drugs, the present work involves two medicinal plants 

Terminalia chebula amd Semicarpus anacardium. The fruits of the tree Terminalia chebula have been used and the nuts of 

Semecarpus anacardium were collected and sundried. The sundried nuts were ground into fine powder. The obtained powder was 

further used for extraction. The crude methanol extract of the nuts powder was fractionized by column chromatography and 

further purified by thin layer chromatography. The active principle compound of Terminalia chebula and Semicarpus 

anacardium was checked for antiviral and antioxidant activity. Both plant extract was non toxic to the Vero cell line. The 

antiviral activity was done using MTT assay for measles for mumps virus. The antioxidant activity of the two medicinal plants 

was evaluated using DPPH assay. The extract of the Terminalia chebula and Semicarpus anacardium showed potent antioxidant 

activity when compared with known synthetic standard of Butylated Hydroxy Tolune (BHT). 
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Introduction 

The exploitation of plants by man for the 

treatment of diseases has been in practice for a very long 

time. Herbal drugs constitute a major part in all the 

traditional system of medicines. According to 

pharmacologists, developed countries are turning to the use 

of traditional medicinal systems; with about 1,400 herbal 

preparations being in use (Hoareau et al., 1999). According 

to Beuscher et al. (1994) traditional medicine provides 

information and represents a reservoir of pharmacologically 

active substances or drugs. Plants synthesize and preserve a 

variety of biochemical products, many of which are 

extractable and used for various scientific investigations. 

These phytochemicals that include primary and secondary 

metabolites have countless benefits to humans, which are 

exploited as natural pesticides, flavoring, fragrances, 

medicinal compounds, fibers and beverages. While 

secondary metabolites have restricted distribution, which is 

to one plant species  or  a   taxonomically  related  group  of  

 

species, primary metabolites are found throughout the plant 

kingdom (Taiz et al., 2006). Primary metabolite act as a 

precursor for bioactive compounds used as therapeutic 

drugs (Tatsuta et al., 2007). 

There is an increasing need for search of new 

compounds with antiviral activity as the treatment of viral 

infections with the available antiviral drugs is often 

unsatisfactory due to the problem of viral resistance 

coupled with the problem of viral latency and conflicting 

efficacy in recurrent infection in immunocompromised 

patients (Field, 1994). Ethnopharmacology provides an 

alternative approach for the discovery of antiviral agents, 

namely the study of medicinal plants with a history of 

traditional use as a potential source of substances with 

significant pharmacological and biological activities 

(Vlietinck et al., 1991). Recently there has been an upsurge 

of interest in the therapeutic potentials of plants, as 

antioxidants in reducing free radical induced tissue injury. 
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Although several synthetic antioxidants, such as butylated 

hydroxyanisole (BHA) and butylated hydroxytolune (BHT) 

are commercially available, but are quite unsafe and their 

toxicity is a problem of concern. Hence, strong restrictions 

have been placed on their application and there is a trend to 

substitute them with naturally occurring antioxidants. 

Natural antioxidants especially phenolics and flavonoids 

from tea, wine, fruits, vegetables and spices are already 

exploited commercially either as antioxidant additives or as 

nutritional supplements (Schuler, 1990). Also many other 

plant species have been investigated in the search for novel 

antioxidants (Chu et al., 2000; Mantle et al., 2000; Koleva 

et al., 2002; Oke et al., 2002), but generally there is still a 

demand to find more information concerning the 

antioxidants potential of plant species as they are safe and 

also bioactive (Vinay Patel et al., 2010). Terminalia 

chebula belongs to the family Combrataceae commonly 

known as Black myrobalan. It is routinely used as 

traditional medicine by tribals of Tamil Nadu to cure 

several ailments. Plant fruits appear to have evolved 

complex antibiotic compounds to cure various diseases like 

cancer, cardiovascular, digestive and pathogenic bacteria. 

Terminalia chebula has been extensively used in Ayurveda, 

unani and homoeopathic medicine and has become a 

cynosure of modern medicine (Chattopadhyay and 

Bhattacharyya, 2007). 

Semecarpus anacardium (SA) linn belongs to the 

family Anacardiaceae is distributed in sub Himalayan 

region, tropical and central parts of India. The nut is 

commonly known as, marking nut and in vernacular as 

‘Bhallatak‘or ‘Bhilwa‘. It has high priority and 

applicability in indigenous system of medicine 

(Ramprasath, 2006). Bhallataka is one of the best, versatile, 

most commonly used herbs as a household remedy. It has 

been freely used all over India since centuries. It was held 

in high esteem by the ancient sages of Ayurveda. In the 

present study, dried fruit of Terminalia chebula and nut of 

Semicarpus anacardium were sun dried and finely ground 

into powder. Extracts were obtained with methanol as the 

solvent using a soxhlet apparatus. The crude extracts were 

further purified by column chromatography followed by 

thin layer chromatography. The purified bioactive 

components from the two plants were shown to have 

antiviral activity and pronounced antioxidant activity. 

Materials and methods 

Preparation of Bioactive component 

The fruits of Terminalia chebulae and nuts of 

Semicarpus anacardium were collected from tradition 

medical shop in Tirunelveli, Tamil Nadu, India. Then the 

fruits and nuts were sun dried and finely ground into a fine 

powder.   Crude extracts were obtained with methanol as 

the solvent using a soxhlet apparatus. The crude extracts 

were further fractionized by column chromatography. The 

extracts were collected and further analyzed by thin layer 

chromatography.  After TLC the bands having the same Rf 

value are pooled together. The extracts are labeled as 

Component 1, Component 2, and Component 3 etc. The 

antiviral and antioxidant activity are done with these pooled 

fractions.   

Antiviral activity: Viral stock  

Measles and mumps viruses were obtained from 

National Institute of Virology, Pune (India).  

Cell line used  

The cell line used is VERO obtained from 

National Center for Cell Sciences, Pune (India).  

Preparation of Vero cells 

The Vero cells were examined for quality and 

absence for contamination. Tissue culture bottles were 

placed in an incubator (CO²) at 36◦C until the cells get 

detach (Trypsinised) from the surface.  About 4.5 ml of 

growth medium was added and the trypsinised cells were 

re-suspended in tissue culture bottle. The suspension was 

aspirated few times to break up cells clumps.  

Cell counting 

 0.1 ml of the cell suspension was diluted with 

0.9 ml of trypan blue. After that the cell suspension was 

mixed well and sufficient amount of cells were transferred 
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into haemocytometer. The cells were counted in each 

corner and the mean value was calculated. 

Cytotoxic assay 

Seed one lakh cells / well of VERO in a 24 well 

micro titer plate Incubate for 48 hrs at 36◦ C in 5% C0² 

environment. Decant growth medium, add medium 

(without foetal calf serum (W/O FCS)) containing varying 

concentration of the drugs (1:2 to 1:1024) in tetrads and 

100 mg to 2 mg. Include cell and drug controls. Incubate 

the plates at 36◦C in 5% CO2 environment; record the 1st to 

5th day reading microscopically for cytotoxicity.  

Antiviral assay 

Varying concentrations of the filtered extracts 

(1:16 – 1:1024) are added to 500 μl of the respective virus 

and incubated for 60 min at 37◦C. Add the extract virus 

mixture to 24 well plates and incubate for three days at 

36◦C in 5% CO2 environment. Note the 3rd and 5th day 

reading microscopically for cytopathic effect. Put up Cell 

control, Virus control along with the assay. The effect of 

room temperature and time exposure on the virus used for 

the assay is determined simultaneously. Cell Viability is 

confirmed by trypan blue dye exclusion assay and MTT 

assay. 

Cell viability assay 

Decant the media from all the wells in the plate 

and wash with Phosphate Buffer Saline (PBS). Add 1 ml of 

trypsin, PBS, versene, glucose (TPVG) to each of the wells. 

Allow 1-2 minutes and then aspirate the TPVG. Keep the 

plate in the incubator for 2-3 min. Remove the plate from 

the incubator add 1ml of growth medium to the wells. 

Gently pipette back and forth with pasteur pipette aspirate 

completely so as to remove all the adherent cells. Use a 

separate pipette for each well. Centrifuge the cell 

suspension at 1500 rpm for 10 minutes. Use a separate tube 

for each well. Decant supernatant and resuspend the pellet 

in 1ml Minimal Essential Medium 2% (MEM). Perform 

viable cell count using trypan blue. Plot a graph with the 

cell count on the Y-axis and concentration of the extract in 

X-axis If the initial cell count used for seeding is 1x105 

cells per ml, approximate viable count at 48 hours in the 

cell control wells would be 2.6-2.9 lakhs, wells showing 

50%. Cytotoxicity 1.6 -1.8 lakhs and wells showing >75% 

toxicity would be less than 1 lakh cells.  

MTT assay  

(3- (4, 5-Di-methylthioazole-2-yl) 2, 5-Di-phenyl 

tertra azolium bromide). Remove the medium from the 

wells for MTT assay. To each well add 200 μl of 5 mg/ml 

of MTT (F/S). Incubate the plate overnight at 37◦C. Add 

1ml of dimethyl sulfoxide (DMSO) to each well. Gently 

pipette back and forth with Pasteur pipette to break the cells 

and liberate the Formosan crystals. Transfer the suspension 

to the cuvette of spectrophotometer and OD values is read 

at 540 and 690 nm. Calculate the Correction value. (OD at 

540nm – OD at 690 nm = corrected value). Plot a graph 

using the corrected OD at Y-axis and concentration of the 

extract in X-axis. Cell control and extract control is 

included in each assay to compare the fall of cell viability 

in antiviral assessments. 

Antioxidant assay  

Antioxidant assay on extracts of  Terminalia 

chebula Semecarpus anacardium plant were estimated for 

their free radical scavenging activity by using DPPH (1, 1-

diphenyl-2, Picryl-hydrazyl) free radicals (Ozkan et al., 

(2004). The radical of sample is calculated by the following 

formula,  

Inhibition   =    (absorbance of control (Ac517)- absorbance 

of sample (As517)/ (absorbance control-

Ac517)   x 100                                           

Screening method 

50 μl of extracts were taken in the microtiter 

plate. To that extracts 100 μl of 0.1% methanolic DPPH 

was added over the samples and incubated for 30 minutes 

in dark condition. The samples were then observed for 

discoloration; from purple to yellow and pale pink were 

considered as strong and weak positive respectively. The 

antioxidant positive samples were subjected for further 

quantitative analysis.  
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Quantitative assay of antioxidant activity 

Selected samples of 100 μl from qualitative assay 

were mixed with 2.7 ml of methanol and then 200 μl of 0.1 

% methanolic DPPH was added. The suspension was 

incubated for 30 minutes in dark condition. Subsequently, 

at every 5 min interval, the absorption maxima of the 

solution were measured using a UV double beam spectra 

scan at 517 nm. The antioxidant activity of the sample was 

compared with known synthetic standard of (0.16%) of 

Butylated Hydroxy Toluene (BHT).  

Results 

In the present study, fractionation was adapted to 

identify the active principle component of the drug 

responsible for antiviral and antioxidant activities were 

carried out. A three step fractionation, namely solvent 

extraction using soxhlet apparatus, column 

chromatography, and thin layer chromatography of 

Terminalia chebula fruit and Semicarpus anacardium nuts 

was undertaken. After thin layer chromatography, the 

component having same Rf value are pooled together and 

labeled as Component 1 and Component 2 etc. The active 

principle component of Terminalia chebula   and 

Semicarpus anacardium are non toxic to VERO cell line. 

The non toxic dose for VERO cell line for the two plant 

extracts was found to be 1:16. So the drug concentration 

from 1: 16 and more which are most suitable to perform 

antiviral activities (Table 1). The Semicarpus anacardium 

had antiviral activity against measles upto 1:256 dils and to 

mumps upto 1: 128 dils (Table 2) The Terminalia chebula 

possesses antiviral activity against measles upto 1: 512 dils 

and to mumps upto 1: 128 dils (Table 3). This study is in 

agreement with the result of the previous investigation 

(Chattopadhyay and Bhattacharyya, 2007; Patel and Suthar 

2009). Cell count for Measles and Mumps viruses treated 

with Terminalia chebula is given in table 4. 

DPPH test, which is based on the ability of 

DPPH, a stable free radical to decolorize in the presence of 

antioxidants, is a direct and reliable method for determining 

radical scavenging action. Butylated Hydrooxy Tolune 

(BHT) was chosen as the reference antioxidant for this test. 

Highest scavenging was observed with Semicarpus 

anacardium nut extract component 1 with an absorbance 

value of 66.41 as opposed to the absorbance value of BHT 

73.48 which is a known synthetic standard antioxidant 

(Table 5-6). The free scavenging activity of the Terminalia 

chebula fruit extract of component 2 was found to be very 

strong with an absorbance value 72.66 when it was 

compared with a standard synthetic antioxidant (BHT) with 

an absorbance value 73.48 (Table 8). Scavenging of DPPH 

radical was found to rise with increasing concentration of 

extracts (Fig 1). Additionally, it has been determined that 

the antioxidant effect of plant products is mainly due to 

radical scavenging activity of phenolic compounds such as 

flavanoids, polyphenols, tannins, and phenolic terpenes 

.The antioxidant activity of phenolic compounds is mainly 

due to their redox properties, which can play an important 

role in adsorbing and neutralizing free radicals, quenching 

singlet and triplet oxygen, or decomposing peroxides 

(Hasan et al., 2009). Finally, photochemical analysis was 

done by Gas Chromatography-Mass Spectrometry (GC-

MS) and both the plants Terminalia chebula and 

Semicarpus anacardium were found to contain a high 

percent of phenols. 

Table 1. MTT assay for measles and mumps viruses treated 

with drug (Semicarpus anacardium) 

Drug dilution Measles Mumps 

1:32 

1:64 

1:128 

1:256 

1:512 

1:1024 

Virus control 

CC 

0.457 

0.523 

0.554 

0.559 

0.239 

0.189 

0.126 

0.587 

0.457 

0.523 

0.554 

0.302 

0.185 

0.102 

0.054 

0.574 
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Table 2. Cell count for Measles and Mumps viruses treated 

with drug. (Semicarpus anacardium) 

Drug dilution 
Measles Mumps 

1:32 6.4x104 6.2x104 

1:64 6.43x104 6.03x104 

1:128 6.3x104 5.9x104 

1:256 6.0x104 0.2x104 

1:512 1.8x104 0.14x104 

1:1024 1.3x104 0.11x104 

Virus control 1.0x104 0.5x104 

C.C 6.5x104 6.3x104 

 

Table 3. MTT assay for measles and mumps viruses treated 

with drug. Terminalia chebula) 

Drug dilution Measues Mumps 

1:32 0.557 0.545 

1:64 0.580 0.600 

1:128 0.626 0.612 

1:256 0.634 0.413 

1:512 0.512 0.216 

1:1024 0.303 0.123 

Virus control 0.126 0.054 

C.C 0.587 0.573 

The extract had anti viral activity against measles upto 

1:512 dils and to mumps upto 1: 128 dils 

Table 4. Cell count for Measles and Mumps viruses treated 

with drug. Terminalia chebula 

Drug dilution Measles Mumps 

1:32 6.6x104 6.1x104 

1:64 6.26x104 6.03x104 

1:128 6.1x104 5.7x104 

1:256 6.0x104 1.8x104 

1:512 5.5x104 1.01x104 

1:1024 1x104 0.9x104 

Virus control 1.0x104 0.5x104 

C.C 6.5x104 6.3x104 

.Table 5. Antioxidant activity (Semecarpus anacardium) 

Time 

(mins) 

BHT Component 1 Component 

2 

0 

1 

5 

10 

15 

20 

25 

30 

1.423 

1.117 

0.67 

0.528 

0.429 

0.401 

0.367 

0.386 

0.582 

0.521 

0.495 

0.488 

0.488 

0.488 

0.486 

0.486 

1.067 

1.00 

0.829 

0.747 

0.697 

0.655 

0.621 

0.593 

 

Table 6. DPPH assay (Semecarpus anacardium) 

Time 

(mins) 

BHT Component 

1 

Component 

2 

              0 

              1 

              5 

             10 

             15 

             20 

             25 

             30 

22.73 

23.28 

53.98 

63.73 

70.53 

72.45 

73.42 

73.48 

60.02 

64.21 

66.00 

66.48 

66.48 

66.48 

66.41 

66.41 

26.00 

31.31 

43.06 

48.69 

52.12 

55.01 

57.34 

59.27 

Table 7. Antioxidant activity of Terminalia chebula 

Time 

(mins) 

BHT Component 1 Component 2 

0 

1 

5 

10 

15 

20 

25 

30 

1.423 

1.117 

0.670 

0.528 

0.429 

0.401 

0.367 

0.386 

1.364 

1.233 

0.964 

0.849 

0.786 

0.728 

0.645 

0.627 

1.075 

0.910 

0.586 

0.472 

0.431 

0.431 

0.398 

0.398 

 

Fig 1. DPPH assay of Terminalia chebula 
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Conclusions 

The  active principle component from  

Terminalia chebula  fruit  and Semicarpus anacardium nuts 

have no cytotoxic activity against VERO cell line   and also 

showed  relatively high antiviral activity. Both the 

medicinal plants found to be a good antioxidant agent when 

compared to standard synthetic antioxidant Butylated 

Hydrooxy Tolune (BHT). The plants used for this study 

was found to contain phenols as a phytochemical which 

was demonstrated by Gas Chromatography-Mass 

Spectrometry (GC-MS). So there may be a correlation in 

phenols being responsible for all the activities. The 

millenarian use of these plants in the folk medicines 

suggests that they represent an economic and safe 

alternative for the treatment of various diseases.  
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