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ABSTRACT 

The fruit of Capsicum annuum var. cerasiforme belonging to the Family Solanaceae is a widely used spice in Sikkim, a 

North Eastern state of India. The fruit of Capsicum annuum var. cerasiforme locally called ‘Dalle Khorsani’ is a valuable 

cash crop of Sikkim and also possess medicinal properties. Heracleum nepalense D. Don locally called ‘Chimphing’ 

belongs to the Family Umbillifereae and is extensively used in folk medicine.  The present study evaluated the antimicrobial 

property of fruits of Capsicum annuum var. cerasiforme (Mill.) Irish and Heracleum nepalense D. Don using agar well 

diffusion method against Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Proteus vulgaris, 

Staphylococcus aureus, Bacillus cereus and Bacillus subtilis. The antioxidant property of methanol extracts of fruits of 

these test plants was also investigated. The antioxidant property was evaluated by 2, 2-diphenyl-1-picryl hydrazyl (DPPH) 

free radical scavenging activity assay and Ferric reducing power assay. The total phenolic content was determined by using 

Gallic acid as a standard. The methanol extract of both the plants inhibited the growth of mostly Gram positive bacteria 

and Escherichia coli among Gram negative bacteria. However the acetone extract of the selected plants did not exhibit 

antimicrobial activity. The methanol extracts of these plants exhibited significant (p<0.05) concentration dependent 

increase in DPPH free radical scavenging activity. The extract of Capsicum annuum var. cerasiforme (Mill.) Irish also 

exhibited significantly higher (p<0.05) ferric reducing ability thereby showing higher antioxidant activity. The 

phytochemical analyses of the plant extracts revealed the presence of phenol, tannin, flavonoid, alkaloid, steroid and 

saponin. The results of the present study indicate that Capsicum annuum var. cerasiforme (Mill.) Irish and Heracleum 

nepalense D. Don can be a potential source of antimicrobial and antioxidant agents and can be explored further for its 

therapeutic use. 
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INTRODUCTION 

Traditional medicines are part of the habitual treatment of 

various maladies1. The World Health organization (WHO) 

has estimated that approximately 80% of the world 

population relies mainly on plant derived traditional 

therapies for primary health care2. Naturally occurring 

compounds found in dietary and medicinal plants have 

been shown to posses antimicrobial and antioxidant 

activities3. The increasing antibiotic resistance of some 

pathogens associated with various diseases has encouraged 

many researchers to search for potent and cost-effective 

treatment from various sources including plants4,5. The 

oxidation of biological molecules by toxic Reactive 

Oxygen Species (ROS) leading to many disease conditions 

is another concern6. Antioxidants and antimicrobial agents 

from natural sources have gained interest among 

nutritionists, food manufacturers and consumers, owing to 

their presumed safety, nutritional and therapeutic 

properties7,8.  

In the present study two plants were selected namely 

Capsicum annuum var. cerasiforme (Mill.) Irish and 

Heracleum nepalense D. Don collected from the South 

district of Sikkim, India. Fruits of these species of plants 

are widely consumed by the Sikkimese population. 

Capsicum annuum var. cerasiforme (Red Cherry Pepper) 

locally called ‘Dalle Khorsani’ belongs to the Family 

Solanaceae. Capsicum annuum var. cerasiforme is one of 

the valuable cash crops grown all over Sikkim. It is used 

for making pickle, paste, chilli powder and also possess 

medicinal properties. Capsicum annuum var. cerasiforme 

contains capsaicin, a pungent component responsible for 

its pungency. Its pungency level is very high with a 

Scoville  rating of 100,000 to 350, 000 SHU (Scoville Heat 

Units)9,10.  ‘Dalle khorsani’ is also grown in hilly areas of 

Nepal and Himalayan range and is consumed by local 

tribal people for curing gastro duodenal diseases11. The 

beneficial effect of capsaicin in gastrointestinal 

modulation has been extensively reviewed by Srinivasan 

(2016)12. The genus Capsicum is a widely used spice in 

India. It has carminative action and is used as an appetizer. 

It is sometimes added to tannin or rose gargles for 

pharyngitis and relaxed sore throat13. It is a very good 

source of vitamins A and C. It is also a source of neutral 
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and acidic phenolic compounds, which are attributed to its 

antioxidant property14.  

Heracleum nepalense D. Don belonging to the Family 

Umbillifereae is a small shrub which grows in Nepal and 

Sikkim15. It is locally called ‘Chimphing’. The root of 

Heracleum nepalense D. Don is used in folk medicine as 

digestive, carminative and antidiarrhoeal and is also 

reported to have antimicrobial and antioxidant activities16. 

Antibacterial activity of methanol extract of roots of  

Heracleum nepalense D. Don against bacteria causing 

diarrhoea has been investigated by Bose et al. (2007)17. 

The dried fruits of Heracleum wallichii DC. are chewed to 

treat influenza and sinusitis18.  

The present study evaluated the antimicrobial activity of 

the methanol and the acetone extracts of fruits of Capsicum 

annuum var. cerasiforme (Mill.) Irish and Heracleum 

nepalense D. Don. The study also investigated the 

antioxidant activity of the methanol extract of the test 

plants. 

 

MATERIALS AND METHODS 
Chemicals and reagents 

All the chemicals and reagents used including solvents 

were obtained from Sigma-Aldrich, USA, Merck, 

Germany and HiMedia, India and were of analytical grade. 

Plant material 

The fruits of Capsicum annuum var. cerasiforme (Mill.) 

Irish were collected from Lingee Payong and Heracleum 

nepalense D. Don from Damthang, the South district of 

Sikkim, India. Taxonomic identification of the plant 

samples was done and the voucher specimens were 

deposited at the herbarium of the Taxonomy Division, 

Department of Botany, University of North Bengal, 

Siliguri, India with accession numbers: Capsicum annuum 

var. cerasiforme (Mill.) Irish (09731) and Heracleum 

nepalense D. Don (09732).  

Preparation of plant extracts 

Plant samples were air dried at room temperature and 

powdered using Waring blender (Cole Parmer, RZ-04245-

21). The powdered materials were extracted with methanol 

and acetone in Soxhlet apparatus for 24 hours. The solvent 

was then evaporated under reduced pressure in a Rotary 

evaporator (Buchi, Switzerland, R-3). The concentrated 

extract was stored at 4°C until further use19. Prior to 

antimicrobial assay, extracts were dissolved in 0.25% 

dimethyl sulphoxide (DMSO) to obtain various 

concentrations.  

Phytochemical analyses 

The methanol and the acetone extracts of fruits of 

Capsicum annuum var. cerasiforme (Mill.) Irish and 

Heracleum nepalense D. Don were subjected to 

phytochemical analyses to examine the phytoconstituents 

namely phenol, flavonoid, tannin, saponin, steroid, 

alkaloid, carbohydrate, protein and fat20–23. 

Test microorganisms 

The test microorganisms were obtained from Microbial 

Type Culture Collection and Gene Bank (MTCC), Institute 

of Microbial Technology (IMTECH), Chandigarh and 

Subhasree Biotech, Kolkata, India. Four Gram negative 

bacteria: Klebsiella pneumoniae (MTCC-3384), 

Pseudomonas aeruginosa (MTCC-1034), Proteus vulgaris 

(MTCC-742), Escherichia coli (Subhasree Biotech, 

Kolkata) and three Gram positive bacteria: Bacillus cereus 

(MTCC- 6840), Staphylococcus aureus (MTCC-7443) and 

Bacillus subtilis (Subhasree Biotech, Kolkata) were used 

in the study.  

Preparation of inoculum 

Test microorganisms were maintained at 4oC on nutrient 

agar slants. Each test bacterial isolates were inoculated into 

the nutrient broth medium and grown overnight at 37oC. 

Turbidity was assessed by Spectrophotometer (Lambda 25 

UV/Vis /Perkin Elmer, L600-00BB) by measuring the 

absorbance of the bacterial suspension. The absorbance in 

the range of 0.08-0.13 OD at 625 nm corresponding to 

1X108 CFU/ ml (McFarland standard 0.5) was 

maintained24. 

Determination of antimicrobial activity 

The antimicrobial assay was performed by the agar well 

diffusion method25. The test plant extracts were dissolved 

in 0.25% dimethyl sulphoxide (DMSO) to prepare a stock 

concentration of 100 mg/ml and was sterilized by filtration 

through 0.45 µm cellulose acetate membrane filter 

(Sartorius). Various concentrations (10 mg/ml, 25 mg/ml, 

50 mg/ml, 75 mg/ml and 100 mg/ml) of methanol and 

acetone extracts were prepared using the stock 

concentration. DMSO (0.25%) was used as the negative 

control. Gentamicin (0.1 mg/ml)26 was used as the positive 

control. The plates were incubated overnight at 37°C. 

Antimicrobial activity was determined by measuring the 

diameter of inhibition zone (DIZ)27 inclusive of the well 

diameter of 8 mm. The experiment was performed four 

times and the data presented represent the mean values.  

Determination of Minimum Inhibitory Concentration 

(MIC) 

The lowest concentration or highest dilution of the plant 

extract that inhibits the visible growth of test 

microorganism is known as minimum inhibitory 

concentration. The MIC assay was performed by using 

agar dilution method24. 

Determination of antioxidant activity  

DPPH free radical scavenging assay  

For analysis of antioxidant activity, 0.1 mM DPPH 

solution was prepared in methanol. In different test tubes, 

3 ml of extract at various concentrations (10-100 µg/ml) 

were added. To each test tube, 1ml of 0.1 mM DPPH in 

methanol solution was added. The control was prepared in 

the absence of plant extract. The reaction mixtures were 

incubated in dark at room temperature for 30 min and the 

absorbance of the reaction mixtures were taken at 517 nm 

by using the Spectrophotometer (Lambda 25 UV/Vis 

/Perkin Elmer, L600-00BB). The decrease in optical 

density of DPPH on addition of test plant extract in relation 

to control was used to calculate the antioxidant activity as 

percentage inhibition (% IP) of DPPH radical28. 

DPPH Scavanged (%) or % IP 

= (Absorbancecontrol –Absorbancesample) x100 

                 (Absorbancecontrol) 

IC50 values denote the concentration of sample which is 

required to scavenge 50% of DPPH free radicals29. The  
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experiments were performed in triplicate and the data 

presented represent the mean values.  

Reducing power assay  

The reducing power of the methanol extracts of test plants 

was determined by the method of Oyaizu (1986)30. Various 

concentrations of plant extracts (10-100 µg/ml) were 

mixed with 2.5 ml of 0.2 M phosphate buffer (pH 6.6) and 

2.5 ml Potassium ferricyanide (1%). The reaction mixture 

was kept in water bath at 50oC for 20 minutes. After 

cooling, aliquot of 10% trichloroacetic acid (2.5 ml) was 

added and centrifuged at 3000 rpm for 10 minutes. After 

centrifugation the upper layer (2.5 ml) was mixed with 2.5 

ml distilled water and 0.5 ml of freshly prepared 0.1% 

ferric chloride solution. Control was prepared in absence 

of the plant extract. The absorbance of reaction mixture 

was measured at 700 nm using the Spectrophotometer 

(Lambda 25 UV/Vis /Perkin Elmer, L600-00BB). 

Ascorbic acid at various concentrations was used as the 

standard. Increase in the absorbance of reaction mixture 

indicates an increase in the reducing power of the extract28. 

The experiments were performed in triplicate and the data 

presented represent the mean values.  

Determination of total phenolic content 

Total phenolic content was determined by Folin-Ciocalteu 

method 31 using Gallic acid as the standard. To estimate the 

total phenolic compound in the plant extracts, 1 ml of  

  
a b 

  
c d 

Figure 1: a. Capsicum annuum var. cerasiforme (Mill.) Irish b. Fruits of Capsicum annuum var. cerasiforme (Mill.) 

Irish c. Heracleum nepalense D. Don. d. Fruits of Heracleum nepalense D. Don. 

 

Table 1: Qualitative phytochemical analysis of methanol and acetone extracts of the test plants. 

Phytochemical Tests Capsicum annuum var. cerasiforme 

(Mill.) Irish 

Heracleum nepalense D.Don 

 Methanol extract Acetone extract Methanol extract Acetone extract 

Tannin - - + - 

Phenol + - + - 

Saponin - - + - 

Steriod + - - - 

Flavonoid + - - + 

Alkaloid + - + - 

Carbohydrate - - - - 

Protein and amino acid - - + - 

Fixed oil and fat  + + + + 

‘+’ indicate present; ‘-’ indicate absent. 
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Minimum Inhibitory Concentration (MIC) 

Table 3: Minimum Inhibitory Concentration (MIC) in 

mg/ml of the methanol extracts of Capsicum annuum 

var. cerasiforme (Mill.) Irish and Heracleum nepalense 

D. Don against test microorganisms. 

Test 

microorganisms 

Capsicum 

annuum var. 

cerasiforme 

(Mill.) Irish 

Heracleum 

nepalense D. 

Don 

Escherichia coli 75 100 

Klebsiella 

pneumoniae - - 

Pseudomonas 

aeruginosa - - 

Proteus vulgaris - - 

Bacillus cereus 15 50 

Bacillus subtilis 15 50 

Staphylococcus 

aureus 50 50 

‘-’absence of zone of inhibition in agar well diffusion 

method.  

 

extract was mixed with 1ml Folin-Ciocalteu reagent 

(10%). After 3 minutes, 3 ml of aqueous sodium carbonate 

(2%) was added. The reaction mixture was incubated at  

 room temperature for two hours and the absorbance was 

recorded at 760 nm using Spectrophotometer (Lambda 25 

UV/Vis /Perkin Elmer, L600-00BB). The total phenolic 

content was represented as mg of Gallic acid equivalent 

(GAE) per gram of extract. The experiments were 

performed in triplicate and the data presented represent the 

mean values. 

Statistical Analysis 

All statistical analyses were performed using GraphPad 

Prism V5.01 (San Diego, USA). For antimicrobial assay, 

data were analysed using one way ANOVA. A value of 

p<0.05 was considered to indicate a significant increase in 

the zone of inhibition with the different concentrations of 

the plant extract. For antioxidant assay, two way ANOVA 

was performed followed by Bonferroni post-tests. A value 

of p<0.05 was considered statistically significant. 

 

RESULTS 

Fruits of Capsicum annuum var. cerasiforme (Mill.) Irish 

are widely consumed by the Sikkimese population. 

Heracleum nepalense D. Don is used in folk medicine. The 

present study investigated the antimicrobial and 

antioxidant properties of fruits of Capsicum annuum var. 

cerasiforme (Mill.) Irish and Heracleum nepalense D. Don 

collected from the South district of Sikkim, India.  

Phytochemical analysis 

Table 1 depicted the phytochemical profile of the methanol 

and the acetone extracts of Capsicum annuum var. 

cerasiforme (Mill.) Irish and Heracleum nepalense D. 

Don. 

Antimicrobial activity 

The antimicrobial activity of the methanol and the acetone 

extracts of the test plants were determined by agar well 

diffusion method against Escherichia coli, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Proteus vulgaris, 

Staphylococcus aureus, Bacillus cereus and Bacillus 

subtilis. The extracts of plants showed varying degrees of 

antimicrobial activity in terms of the mean diameter of 

growth inhibition zone in millimetre (Table 2). 

Antimicrobial activities of the extracts were dependent 

largely upon the concentration as well as the extraction 

solvent used in the study. The extract inhibited the growth 

of mostly Gram positive bacteria and Escherichia coli 

among the Gram negative bacteria. At the concentration of 

100 mg/ml the methanol extract of Capsicum annuum var. 

cerasiforme (Mill.) Irish showed the maximum zone of 

inhibition (21.75 ± 0.5 mm) against Escherichia coli. For 

Heracleum nepalense D. Don, the maximum zone of 

inhibition (13.75 ± 0.5 mm) was observed against Bacillus 

subtilis. The methanol extracts of both the plants did not 

inhibit growth of Klebsiella pneumoniae, Pseudomonas 

aeruginosa and Proteus vulgaris.  For both the plant 

extracts the MIC value ranged from 15-100 mg/ml (Table  

Table 2: Antimicrobial activity of plant extracts against test microorganisms by agar well diffusion method. 

Mean diameter of growth inhibition zone (mm) 

 Escherichia coli Bacillus cereus Bacillus subtilis Staphylococcus aureus 

Concen 

tration 

(mg/ml) 

C. annuum H.nepal

ense 

C. 

annuum 

H.nepalen

se 

C. annuum H.nepalen

se 

C. annuum H.nepale

nse 

100 21.75±0.5* 11 11.25±0.5 13* 18±0.95* 13.75±0.5

* 

18±0.81* 11.25±0.

5 

75 20.25±0.5* - - 11.75±0.5 16.75±0.5* 13 17* - 

50 18.75±0.5* - - 12 16.75±0.5* 12±0.0 16±0.81* - 

25 17.75±0.5* - - 11.50±0.5

7 

14.25±0.5 - 14.25±0.5* - 

10 11.75±0.5 - - - - - 11.50 ±1 - 

Negative 

control 

- - - - - - - - 

Positive 

control 

28.25±0.5 30.25±0.5 31.25±0.5 30.50±0.57 

Each value represents mean ± SD (n=4). ‘-’: absence of zone of inhibition, Negative control: DMSO (0.25%), Positive 

control: Gentamicin (0.1mg/ml). * p<0.05 Significant increase in the zone of inhibition as compared  

to the lowest concentration of plant extracts for which the zone of inhibition was observed. 
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3). However the acetone extracts of both the test plants did 

not inhibit the growth of all the test microorganisms.  

Antioxidant activity 

The antioxidant activity of the methanol extract of 

Capsicum annuum var. cerasiforme (Mill.) Irish and 

Heracleum nepalense D. Don was evaluated by 2, 2-

diphenyl-1-picryl hydrazyl (DPPH) free radical 

scavenging activity assay and Ferric reducing power assay. 

DPPH free radical scavenging activity  

The test plant extracts revealed a dose dependent inhibitory 

effect on DPPH free radical scavenging activity. With an 

increase in concentration of the plant extracts there was a  

significant (p< 0.05) increase in the DPPH scavenging 

activity (Figure 2). The IC50 value was defined as the 

concentration (in µg/ml) of the extract that scavenges the 

DPPH radicals by 50%. The IC50 value of standard 
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Figure 2: Percentage inhibition of standard (ascorbic acid) and methanol extracts of Capsicum annuum var. cerasiforme 

(Mill.) Irish and Heracleum nepalense D. Don in DPPH scavenging model. 

 

*Significant (p<0.05) difference in free radical scavenging activity of Capsicum annuum vs. Heracleum nepalense; α, 

#, $ significant (p<0.05) concentration dependent increase in free radical scavenging activity of Ascorbic acid, Capsicum 

annuum and Heracleum nepalense respectively. 
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Figure 3: Ferric reducing power of the methanol extracts of Capsicum annuum var. cerasiforme (Mill.) Irish, 

Heracleum nepalense D. Don. and ascorbic acid (standard). 

*Significant (p<0.05) difference in ferric reducing ability of Capsicum annuum vs. Heracleum nepalense; α, #, 

significant (p<0.05) concentration dependent increase in ferric reducing ability of Ascorbic acid and Capsicum annuum 

respectively. 
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(ascorbic acid) was 20 µg/ml with percentage inhibition of 

54.37 ± 0.27 %. The IC50 value of Capsicum annuum var. 

cerasiforme (Mill.) Irish was 40 µg/ml with percentage 

inhibition of 52.55 ± 0.80 % and Heracleum nepalense D. 

Don was 60 µg/ml with percentage inhibition of 53.29 ± 

0.27 %. 

Reducing power activity 

There was significant difference in ferric reducing ability 

of extracts and ascorbic acid (standard). The methanol 

extract of Capsicum annuum var. cerasiforme (Mill.) Irish 

exhibited concentration dependent increase in reducing 

power at higher concentrations. The extract showed 

significantly (p<0.05) higher ferric reducing ability than 

the methanol extract of Heracleum nepalense D. Don 

(Figure 3).  

Total phenolic content 

The total phenolic content of the methanol extracts of 

plants were measured by Folin-Ciocalteu method. The 

total phenolic content was expressed as mg of GAE/g of 

extract where GAE represent Gallic acid equivalent. The 

total phenolic content of Capsicum annuum var. 

cerasiforme (Mill.) Irish and Heracleum nepalense D. Don 

was found to be 8.81 ± 0.27 mg GAE/g and 8.06 ± 0.11 mg 

GAE/g respectively.  

 

DISCUSSION 

In the present study the methanol extract of Capsicum 

annuum var. cerasiforme (Mill.) Irish and Heracleum 

nepalense D. Don inhibited the growth of mostly Gram 

positive test bacteria and Escherichia coli among the Gram 

negative test bacteria (Table 2). Furthermore, it is observed 

from the result that the MIC values of the methanol 

extracts of Capsicum annuum var. cerasiforme (Mill.) Irish 

and Heracleum nepalense D. Don for Escherichia coli was 

comparatively higher than the Gram positive test bacteria 

(Table 3). It has been reported that Gram positive bacteria 

are more susceptible to plant extracts as compared to Gram 

negative bacteria32. The present findings were in 

accordance with the results observed by Rabe and Van 

Staden (1997) where the test extracts used in their 

experiments exhibited antimicrobial activity mainly 

against the Gram-positive bacteria namely Bacillus 

subtilis, Staphylococcus aureus, Staphylococcus 

epidermidis and against Escherichia coli among Gram-

negative bacteria33. This may be attributed to the single 

layer cell wall structure in Gram positive bacteria as 

compared to multilayered cell wall structure of Gram 

negative bacteria32,34. Hence the passage of the bioactive 

compounds may be inhibited through the Gram negative 

cell wall35. The methanol extracts of both the plants did not 

exhibit antimicrobial activity against Pseudomonas 

aeruginosa, Proteus vulgaris and Klebsiella pneumoniae. 

On the other hand, the acetone extract of fruits of 

Capsicum annuum var. cerasiforme (Mill.) Irish and 

Heracleum nepalense D. Don did not inhibit the growth of 

all the test microorganisms. It can be speculated that the 

dose levels or concentrations of the extracts employed in 

the study may be insufficient to inhibit the growth of these 

test microorganisms. Lack of antimicrobial activity of the 

extracts can thus only be proven by using large doses35,36. 

The qualitative phytochemical analyses of the methanol 

extract of Capsicum annuum var. cerasiforme (Mill.) Irish 

revealed the presence of phenol, flavonoid, steroid and 

alkaloid. Similarly, phenol, tannin, saponin and alkaloid 

were detected in the methanol extract of Heracleum 

nepalense D. Don (Table 1). However, most of the 

phytochemicals were not detected in the acetone extracts 

of both the plants which may be attributed to the absence 

of antimicrobial activity of the extracts against the test 

microorganisms. Further, methanol has been reported to 

exhibit better extraction efficiency than other solvents37.  

The methanol extract of fruits of Heracleum nepalense D. 

Don inhibited the growth of Bacillus cereus, Bacillus 

subtilis, Staphylococcus aureus and Escherichia coli. The 

extract also exhibited free radical scavenging potential. 

The fruits and roots of Heracleum nepalense is used in folk 

medicine16,18.  The results of the present study may provide 

a scientific rationale on the basis of the antimicrobial and 

antioxidant properties for the use of these test plants in the 

folk medicine. 

In the present study, the methanol extracts of Capsicum 

annuum var. cerasiforme (Mill.) Irish revealed the 

presence of phenol and flavonoid. Comparatively higher 

amount of phenol (8.81 ± 0.27 mg GAE/g) was estimated 

in the methanol extract of Capsicum annuum var. 

cerasiforme (Mill.) Irish. Capsicum species have revealed 

moderate to high levels of neutral phenolics or flavonoids 

which are the important antioxidant components of a plant 

based diet14. It has been reported that the flavonoid present 

in plants act as antioxidants by stabilising the reactive 

oxygen species such as superoxide anion, hydroxyl radical 

or peroxy radicals and may also act as quenchers of singlet 

oxygen38,39. Antioxidant activity of phenolic compound is 

attributed to its ability to scavenge free radicals by virtue 

of their hydrogen donating ability40.  Furthermore, the 

fruits of Capsicum is one of the richest sources of 

carotenoids, Vitamin C and Vitamin E which are 

considered as the most powerful antioxidant substances 

which provides profound protection against oxidative 

agents41. Capsaicinoids including capsaicin and 

dihydrocapsaicin, the pungent components present in fruits 

of Capsicum also contributes to the antioxidant 

activity14,42. Hence the strong antioxidant activity of 

Capsicum annuum var. cerasiforme (Mill.) Irish may be 

due to the presence of these phytochemicals. The roots of 

Heracleum nepalense have been reported to contain 

coumarins, steroids and flavonoids16. However in the 

methanol extract of fruits of Heracleum nepalense D. Don, 

flavonoid was not detected which may possibly relate to 

the relatively lower antioxidant activity of Heracleum 

nepalense D. Don as compared to the methanol extract of 

Capsicum annuum var. cerasiforme (Mill.) Irish. The 

presence of phenolic compounds along with other 

phytochemicals could be responsible for the observed 

antimicrobial and antioxidant properties of the test plant 

extracts.  

Spices and aromatic plant materials have long been used in 

food as flavour, fragrance, appetizer as well as due to their 

preservative and medicinal properties43. The results of the 

present study revealed potential antimicrobial and 
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antioxidant properties of the methanol extracts of 

Capsicum annuum var. cerasiforme (Mill.) Irish and 

Heracleum nepalense D. Don.  

 

CONFLICT OF INTEREST STATEMENT 

The authors declare that they have no conflict of interest. 

 

ACKNOWLEDGEMENTS 
Financial support in the form of UGC Non-NET 

M.Phil/Ph.D fellowship to Pramila Koirala from 

University Grants Commission, New Delhi, India is 

gratefully acknowledged. Authors are thankful to Sikkim 

University, Gangtok, Sikkim, India for providing 

laboratory facility to carry out this research work.  

 

REFERENCES 
1. Rios JL, Recio MC. Medicinal plants and antimicrobial 

activity. Journal of Ethnopharmacology 

2005;100(1):80-84.  

2. Akerele O. Summary of WHO guidelines for the 

assessment of herbal medicines. Herbal Gram, 

Academic Journal 1993;(28):13-16. 

http://connection.ebscohost.com/c/articles/6216109/su

mmary-WHO-guidelines-assessment-herbal-

medicines. Accessed February 18, 2017. 

3. Lai PK, Roy J. Antimicrobial and chemopreventive 

properties of herbs and spices. Current Medicinal 

Chemistry 2004;11:1451-1460.  

4. Ahmad I, Mehmood Z, Mohammad F. Screening of 

some Indian medicinal plants for their antimicrobial 

properties. Journal of Ethnopharmacology 

1998;62(2):183-193.  

5. Gur S, Turgut Balik D, Gur N. Antimicrobial activities 

and some fatty acids of Turmeric, Ginger root and 

Linseed used in the treatment of infectious diseases. 

World Journal of Agricultural Sciences 2006;2(4):439-

442. 

6. Panieri E, Santoro MM. ROS homeostasis and 

metabolism: a dangerous liason in cancer cells. Cell 

Death and Disease 2016;7(e2253):1-12.  

7. Rajalakshmi P, Sumathi V, Pugalenthi M. Antioxidant 

activity of Erigeron karvinskianus DC. and Ageratina 

adenophora (Spreng.) King (leaves). International 

Journal of Food Science and Nutrition 2016;1(5):64-

68. 

8. Lucera A, Costa C, Conte A, Del Nobile MA. Food 

applications of natural antimicrobial compounds. 

Frontiers in Microbiology 2012;3:1-13.  

9. Lepcha B, Yadav A, Avasthe RK, Singh R, Singh NJ, 

Khawas T, Rai L. Red Cherry Pepper (Dalle Khorsani): 

A remunerative organic crop. KRISHI: NRM-RCNR-

Publication. 

http://krishi.icar.gov.in/jspui/handle/123456789/339. 

Published 2014. Accessed March 7, 2017. 

10. Bhutia KL, Meetei NT, Khanna V. In vitro regeneration 

of Dalle Khursani, an important Chilli cultivar of 

Sikkim, using various explants. Agrotechnology 

2016;5(1):1-4.  

11. Sen N, Paul D, Sinha SN. In vitro antibacterial potential 

and phytochemical analysis of three species of chilli 

plant. Journal of Chemical and Pharmaceutical 

Research 2016;8(2):443-447.  

12. Srinivasan K. Biological activities of Red Pepper 

(Capsicum annuum) and its pungent principle 

capsaicin: a review. Critical Reviews in Food Science 

and Nutrition 2016;56:1488-1500.  

13. The Wealth of India. The Wealth of India (A Dictionary 

of Indian Raw Materials and Industrial Products). Raw 

Materials, Vol.II. New Delhi: CSIR; 1950. 

14. Howard LR, Talcott ST, Brenes CH, Villalon B. 

Changes in phytochemical and antioxidant activity of 

selected Pepper cultivars ( Capsicum species ) as 

influenced by maturity. Journal of Agricultural and 

Food Chemistry 2000;48:1713-1720. 

15. Dash S, Nath LK, Bhise S, Kar P, Bhattacharya S. 

Stimulation of immune function activity by the 

alcoholic root root extract of Heracleum nepalense D. 

Don. Indian Journal of Pharmacology 2006;38(5):336-

340.  

16. Dash S, Nath LK, Bhise S, Bhuyan N. Antioxidant and 

antimicrobial activities of Heracleum nepalense D. 

Don root. Tropical Journal of Pharmaceutical Research 

2005;4(1):341-347. 

17. Bose SK, Dewanjee S, Mandal SC. Antibacterial 

activity of methanol extract of roots of Heracleum 

nepalense D. Don on bacteria causing diarrhoea. 

Oriental Pharmacy and Experimental Medicine 

2007;7(3):286-289.  

18. Singh HB, Prasad P, Rai LK. Folk medicinal plants in 

the Sikkim Himalayas of India. Asian Folklore Studies 

2002;61:295-310. 

19. Bissa S, Bohra A. Antibacterial potential of pot 

marigold. Journal of Microbiology and Antimicrobials 

2011;3(3):51-54. 

20. De S, Dey YN, Ghosh AK. Phytochemical 

investigation and chromatographic evaluation of the 

different extracts of tuber of Amorphallus paeoniifolius 

(Araceae). International Journal on Pharmaceutical and 

Biomedical Research 2010;1(5):150-157. 

21. Evans WC, Evans D, Trease GE. Pharmacognosy. 

Saunders/Elsevier; 2009. 

22. Sofowora A. Screening plants for bioactive agents. In: 

Medicinal Plants and Traditional Medicine in Africa. 

New York John Wiley, 1982:128. 

23. Tiwari P, Kumar B, Kaur M, Kaur G, Kaur H. 

Phytochemical screening and extraction: a review. 

Internationale Pharmaceutica Sciencia 2011;1(1):98-

106. 

24. Wiegand I, Hilpert K, Hancock REW. Agar and broth 

dilution methods to determine the minimal inhibitory 

concentration (MIC) of antimicrobial substances. 

Nature Protocols 2008;3(2):163-175.  

25. Performance standards for antimicrobial susceptibility 

testing. In: Ninth Informational Supplement, NCCLS. 

National Committee for Clinical Laboratory Standards: 

1999:19-21. 

26. Shihabudeen MS, Hansi Priscilla D, Thirumurugan K. 

Antimicrobial activity and phytochemical analysis of 

selected Indian folk medicinal plants. International 

Journal of Pharma Sciences and Research 



Koirala et al. / Antimicrobial and Antioxidant… 

 
 IJTPR, Volume 9, Issue 2, April- May 2017                   Page 112 

2010;1(10):430-434. 

27. Perez C, Paul M, Bazerque P. An antibiotic assay by 

the agar well diffusion method. Acta Bio-Medical 

Experiments 1990;15:113-115. 

28. Macwan CP, Patel MA. Antioxidant potential of dried 

root powder of Capparis Zeylanica Linn. International 

Journal of Pharmacy and Pharmaceutical Sciences 

2010;2(3):58-60. 

29. Shyur L, Tsung J, Chen J. Antioxidant properties of 

extracts from medicinal plants popularly used in 

Taiwan. International Journal of Applied Science and 

Engineering 2005;3(3):195-202. 

30. Oyaizu M. Studies on products of browning reaction. 

Antioxidative activities of products of browning 

reaction prepared from glucosamine. The Japanese 

Journal of Nutrition and Dietetics 1986;44(6):307-315.  

31. Slinkard K, Singleton VL. Total phenol analyses: 

automation and comparison with manual methods. 

American Journal of Enology and Viticulture 

1977;28(1):51-55. 

32. Sinha SN. Antibacterial potential of crude methanolic 

extract of Leonotis nepetifolia (L) R . Br. International 

Research Journal of Pharmacy 2012;3(2):277-278. 

33. Rabe T, Van Staden J. Antibacterial activity of South 

African plants used for medicinal purposes. Journal of 

Ethnopharmacology 1997;56(1):81-87.  

34. Vlietinck AJ, Van Hoof L, Totte J, Lasure A, Vanden 

Berghe D, Rwangabo PC, Mvukiyumwami J. 

Screening of hundred Rwandese medicinal plants for 

antimicrobial and antiviral properties. Journal of 

Ethnopharmacology 1995;46(1):31-47.  

35. Parekh J, Chanda S. Antibacterial and phytochemical 

studies on twelve species of Indian medicinal plants. 

African Journal of Biomedical Research 2007;10:175-

181. 

36. Taylor JLS, Rabe T, Mcgaw LJ, Jager AK, Staden J 

Van. Towards the scientific validation of traditional 

medicinal plants. Plant Growth Regulation 2001;34:23-

37. 

37. Sultana B, Anwar F, Ashraf M. Effect of extraction 

solvent/technique on the antioxidant activity of 

selected medicinal plant extracts. Molecules 

2009;14(6):2167-2180.  

38. Harborne JB, Williams CA. Advances in flavonoid 

research since 1992. Phytochemistry 2000;55(6):481-

504.  

39. Nijveldt RJ, Van Nood ELS, Van Hoorn DE, Boelens 

PG, Van Norren K, Van Leeuwen PA. Flavonoids : a 

review of probable mechanism of action and potential 

applications. The American Journal of Clinical 

Nutrition 2001;74(4):418-425. 

40. Patil SM, Kadam VJ, Ghosh R. In vitro antioxidant 

activity of methanolic extract of stem bark of Gmelina 

arborea Roxb. (Verbenaceae). International Journal of 

PharmTech Research 2009;1(4):1480-1484. 

41. Palevitch D, Craker LE. Nutritional and medical 

importance of Red Pepper (Capsicum spp.). Journal of 

Herbs, Spices and Medicinal Plants 1995;3(2):55-83.  

42. Rosa A, Deiana M, Casu V, Paccagnini S, Appendino 

G, Ballero M, Assunta Dessi M. Antioxidant activity of 

capsinoids. Journal of Agricultural and Food Chemistry 

2002;50(25):7396-7401.  

43. Sethi S, Dutta A, Gupta BL, Gupta S. Antimicrobial 

activity of spices against isolated food borne 

pathogens. International Journal of Pharmacy and 

Pharmaceutical Sciences 2013;5(1):260-262. 

 


