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Abstract: The purpose of this study was to evaluate the antioxidant activity and total 

polyphenol content (TPC) of ten common plants used by the ethnic population in the 

Butwal region, Western Nepal. The methanol and/or water extracts of selected plants all 

exhibited antioxidant activities, corroborating their medicinal use by local communities. 
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INTRODUCTION 

In biological systems polyunsaturated fatty acids undergo oxidation that may lead to serious health disorders 

including but not limited to cardiovascular disease, cancer, neurodegenerative disease and premature 

ageing1. Although the body produces endogenous antioxidants for protection against oxidative stress, the 

overproduction of reactive oxygen species (ROS) and reactive nitrogen species (RNS) may overcome their 

protective effects. Exogenous antioxidants have been shown to help neutralize excessive ROS and RNS, 

and epidemiological studies demonstrated that frequent consumption of natural antioxidants lowers disease 
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risk, spurring interest in plant derived antioxidants among the scientific community and consumers2,3. 

Polyphenols, compounds with at least an aromatic ring and one or more hydroxyl groups, are widely 

distributed in plants4,5. Phenolic compounds such as flavonoids, xanthones, carotenoids and tannins possess 

antioxidant, antifungal, antibacterial, antiviral, anti-inflammatory, and anticancer activities which may be 

due to the chelation of trace elements or scavenging of free radicals6-8. Therefore, the search of polyphenols 

is of the utmost importance to bettering human life.  

Many plants are commonly consumed daily by locals of Nepal and are considered an important part of their 

culture. Despite integral values, there is lack of scientific studies to support their medicinal value. As there 

is an increasing demand of naturally derived antioxidants, we surveyed the antioxidant activity of 10 plants 

from Western Nepal (Podophyllum hexandrum, Boerrhavia diffusa, Cassia fistula, Cleome viscose, Oxalis 

corniculata, Vitex negundo, Schima wallichi, Artocarpus lakoocha, Plumeri arubra and Ganoderma 

lucidum) and studied their antioxidant activities. The study seeks medicinal and nutritional benefits of plants 

commonly consumed in Western Nepal. 

 

Fig. 1: Photographs of plants selected for the experiments. a. Podophyllum hexandrum (Ban Bhanta) b. 

Boerrhavia diffusa (Aulesaag) c. Cassia fistula (Rajbriksha) d. Cleome viscose (Tori Jhar) e. Oxalis 

corniculata (Chari amilo) f. Vitex negundo (Shimali) g. Schima wallichii (Chilaune) h. Artocarpus 

lakoocha (Badhar) i. Plumeria rubra Linn (Galaicho) j. Ganoderma lucidum (Ratochyau). 

MATERIALS AND METHODS 

Chemicals and Reagents: 2, 2-diphenyl-1-picrylhydrazyl (DPPH) was purchased from Sigma Aldrich, 

Germany. Folin-Ciocalteu reagent (FCR) and gallic acid were purchased from Loba Chemical, India. 

Ascorbic acid was purchased from S.D. Fine Chemical Ltd., India. Sodium bicarbonate was obtained from 

Qualigens, India. Methanol was obtained from Organo Laboratories, India. All chemicals used were of 

analytical grade. 

Plant Materials: The ten plants were collected from different places of Butwal territory, Western region of 

Nepal (Figure 1). The plants were identified and authenticated by using literature and expert, Mr. Puran 

Prasad Kurmi (Birpur-5, Kapilvastu, Nepal). The voucher specimens of collected plants were preserved in 

the Pharmacognosy Laboratory of the Crimson College of Technology, Butwal, Nepal. 

Extraction: Upon collection, the parts used of each plant were washed with water and dried under shade. 
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The dried samples (40 g each) were extracted separately with methanol (200mL) and water (200mL) by 

double maceration for 24 hours, and were concentrated using a rotary evaporator. The thick residues 

obtained were dried completely by vacuum pump. The total yields of the methanol and water extracts are 

presented in Table 1. All extracts were stored in the freezer. 

Table 1: Details of the 10 plants collected and extraction yield of the plants on methanol and water 

extract. 

Voucher  

Specimen 

No.  

Scientific Name Common  

Name 

Collected Date Collected

 site 

Parts used Extraction yield (%) 

      Methanol Water 

101 Podophyllum hexandrum Ban bhanta September,2012 Palpa Leaves 14.95 21.14 

102 Boerrhavia diffusa Aulesaag August, 2012 Belbas Whole 3.052 21.14 

103 Cassia fistula Rajbrikshya August, 2012 Belbas Leaves 7.26 4.06 

104 Cleome viscosa Tori jhar August, 2012 Butwal whole 9.98 14.93 

105 Oxalis corniculata Chariamilo August, 2012 Palpa whole 6.53 8.71 

106 Vitex Negudo Shimali August, 2012 Butwal leaves and  

flowers 

6.72 14.44 

107 Schima wallichi Chilaune August, 2012 Palpa leaves 5.05 4.59 

108 Artocarpus lakoocha Badhar August, 2012 Palpa leaves 5.89 4.56 

109 Plumeria rubera Galaicho August, 2012 Butwal leaves 4.125 15.47 

110 Ganoderma lucidum Ratochyau August, 2012 Parbat whole 1.15 1.45 

Determination of Antioxidant Activity: Antioxidant activity of the methanol and water extracts were 

measured by DPPH free radical scavenging activity, as previously described6. Both water and methanol 

extracts were prepared at a range of concentrations (100, 50, 25, 10, 5, and 1 µg/mL, each 1 mL) and were 

mixed with 5mLof 0.1mM methanolic DPPH. The tubes were shaken vigorously and allowed to stand for 

30 min at room temperature in the dark. Changes in absorbance of samples were measured at 517nm. 

Ascorbic acid was used as the standard control. All the tests were performed in triplicate. 

Free radical scavenging activity was expressed as inhibition percentage and was calculated using the 

following formula. 

% Inhibition = (Abs control- Abs sample) X 100 

Abs control  

Where,  

Abs control = Absorbance of DPPH radical + methanol, and 

Abs sample = Absorbance of DPPH radical + sample extract /standard. 

Total Polyphenol Content of Plants: The total phenolic content was determined spectrophotometrically 

using Folin Ciocalteu (FC) reagent. FC reagent (0.75mL) was diluted 10 fold with distilled water, and was 
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then mixed thoroughly with 200µLof the crude extract or fraction, and was allowed to stand at room 

temperature for 5 min. Then, 0.75mLof sodium bicarbonate solution was added to the mixture and left at 

room temperature for 90 min. The absorbance was then measured at 725 nm using a UV-visible 

spectrophotometer. Total phenolic concentration was quantified by means of a calibration standard curve, 

obtained using various concentrations of extracts (1, 5, 10, 25, 50, and 100µg/mL). The concentrations are 

expressed as mg of gallic acid equivalents (GAE)/g of dry extract or fraction. 

Statistical Analysis: All values are presented as means ± SD. Statistical significance was determined using 

the Student’s test .Duncan’s test was used to determine the significance of differences between the groups. 

Differences at p < 0.05 were considered significant. P values lower than 0.05were considered statistically 

significant. 

RESULTS 

Out of 10 studied plants, the methanol and water extracts of Badhar (Artocarpus lakoocha) showed strong 

antioxidant activities, comparable to vitamin C. The aqueous extract of Schima wallichi also demonstrated 

comparable antioxidant activity to that of vitamin C. Despite having low extraction yield, both water and 

methanol extracts of the whole plant of Ratochyau (Ganoderma lucidum) showed moderate antioxidant 

activity that warrants further research (Figure. 2 and 3). 

 

Fig. 2: Antioxidant activity of different concentrations of methanolic extracts of different plants as 

measured by DPPH free radical scavenging activity. Data are expressed as mean + SEM of three 

independent experiments. 
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Fig. 3: Antioxidant activity of different concentrations of aqueous extracts of different plants as measured 

by DPPH free radical scavenging activity. Data are expressed as mean + SEM of three independent 

experiments. 

The total polyphenol content of the samples in the methanol and water extracts are presented in Table 2. 

The TPC of the fruits ranged from 6.5 to 72.5 mg. In both the methanol and water extracts, the highest TPC 

was found in A. lakoocha, 72.5 and 72.1 respectively. When comparing TPC to antioxidant activity for all 

samples a correlation becomes apparent. The correlation coefficient values (R2) were 0.7565 and 0.6723 

for the methanol and water extracts, respectively (Figure. 4). 

Table 2: Total polyphenol content (mg GAE/g dry extract wt) of plants in methanol and water extract.  

Name of plants Methanol Water 

Podophyllum hexandrum 18.7±0.1 28.1 ± 0.1 

Boerrhavia diffusa 12.5±0.4 35.4±0.1 

Cassia fistula 22±0.4 20.2±0.3 

Cleome viscosa 6.5±0.4 34.6±0.2 

Oxalis corniculata 11.7±0.3 35.4±0.4 

Vitex Negudo 17.2 ± 0.1 34.4±0.1 

Schima wallichi 23.5±0.2 70.7±0.1 

Artocarpus lakoocha 72.5±0.1 72.1±0.6 

Plumeria rubera 18.3±0.3 21.3±0.2 

Ganoderma lucidum 47.9±0.4 40.0±0.2 
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Fig. 4: Correlation between antioxidant activity and total polyphenol content. Graphs plotted with the 

mean value of antioxidant activity (%) measured at 25 mg/ml versus total polyphenol contents (mg 

GAE/g dry extract weight) for the methanol or water extracts of each fruits. The correlation coefficient 

values (R2) were 0.868 and 0.734 for the methanol and water extracts, respectively. 

DISCUSSION 

As antioxidants have many health benefits, the study focused on natural antioxidants in common plants of 

Western Nepal, with ten common plants from this region selected for evaluation. Among them, A. lakoocha 

(both methanol and water extract), was found to be the most potent antioxidant, and also possessed the 

highest TPC. Previous reports also demonstrated the antioxidant activity of A. lakoocha9,10. However, there 

are not many reports supporting the antioxidant activity and polyphenol content from leaves of A. lakoocha. 

Additionally, A. lakoocha has been used by Nepalese people over a long time for different medical and 

nutritional purposes11,12. Thus, our results provide some scientific backing for this traditional use, and 

warrant further research on the plant. G. lucidum (both methanol and water extracts) displayed significant 

antioxidant activity. This species, known as “Ratochau” in Nepal, has been used primarily for its medicinal 

value rather than nutritional value over a long period in both Japan and China13,14. G. spps have been 

regarded to possess medicinal benefits for treating various conditions such as neurasthenia, insomnia, 

coronary heart disease, hypercholesterolemia, chronic hepatitis, bronchial asthma, stomach ulcers and 

indigestion, chronic inflammation of the liver, kidney and bone joints, and hypertension14. Previous research 

has also shown that G. lucidum possesses antioxidant activity15. The medicinal and nutritional value of G. 

lucidum found in Nepal has not been reported hitherto, and this study could support the use of Ganoderma 

species found in Nepal in different medicinal and nutritional purposes. The antioxidant activity and TPC of 

the methanol extract of G. lucidum is higher than the water extract, which is likely explained by the 

solubility of antioxidant-containing compounds and polyphenols, which is supported by previous studies 

observed the same trend16. The water extract of “Chilaune” (Schima wallichi) showed significant 

antioxidant activity and polyphenol content in comparison to control. Previous studies have shown that S. 

wallichi is medically important, as its bark of had higher TPC and levels of anti-inflammatory compounds17. 

Also, the leaf of S. wallichi has been known to possess anticancer activities18. Thus, our study gave further 

evidence to support the medicinal importance of S. wallichi. In this case, water extracts had higher 
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antioxidant activity and TPC than in methanol extracts, which could be explained by a higher presence of 

hydrophilic polyphenols and other water soluble components in the leaves of the plant. This result is 

significant as previous findings showed alcoholic extracts to have higher antioxidant activity and TPC 

content, so it would be worth to find some exclusively water soluble compounds having antioxidant 

activity19-21. 

There are certain limitations of the study. The study did not focus on phytochemical screening of plants. 

However, it provided scientific support for search of antioxidant compounds from A. lakoocha, S. wallichi 

and G. lucidum. The study also did not consider seasonal change effects in antioxidant activity and 

polyphenol content, which deserves further investigation.  

CONCLUSION 

Out of 10 selected plants, A. lakoocha (Badar), G. lucidum (Ratochau) and S. wallichi (Chilaune) possessed 

comparable antioxidant activity to vitamin C. These plants also showed a high TPC. The other plants studied 

in this report showed some degree of antioxidant activity. Overall, these findings demonstrate that plants of 

Western Nepal can be a source of antioxidant compounds. We hope this study stimulates further research 

of antioxidant compounds from natural sources, and will serve to motivate local’s choice of the selected 

plants for nutritional and medicinal purposes. 
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