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Abstract 
The present investigation deals with the antimicrobial and antioxidant study of methanolic and acetone leaf extract of 
Hydnocarpus alpinus. It plays a vital role in the traditional medicine system for ever. The oil from its seeds has been widely 
tested and used in day today life but the leaf does not get much aware of. This study mainly focused on leaf extract and its 
medicinal value. Eight pathogenic bacteria’s were taken for test. Among them six pathogenic bacteria showed good inhibition 
which means the plant extract inhibit the pathogenic bacteria’ s growth and the IC 50 value of methanolic and acetone leaf 
extract showed that it had effective antioxidant activity, so it could provide a significant bioresource of antioxidants in 
pharmaceutical industry. 
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Introduction 
Hydnocarpus Gaertn is an Indo-Malasian genus belonging 
to the family Achariaceae According the APG 4 System of 
classification. Five species of Hydnocarpus viz., H. alpina, 
H. kurzii, H. macrocarpa, H. pentandra and H. pendulus are 
reported from India. Out of the five species, H. macrocarpa, 
H. alpine and H. pendulus are endemic to South India. H. 
pentandra is the most widely distributed species The 
‘Chaulmoogra’ oil, which is used for the treatment of 
leprosy, is extracted from the seeds of H. Kurzii and other 
species of Hydnocarpus viz, H. alpina and H. pentandra 
(David et. al., 2014) [4]. 
It is threatened by habitat loss. Traditional healers have been 
used Hydnocarpus species for centuries to treat various 
diseases. Different parts of H. alpinus have been used for 
the treatment of various human ailments such as itches, cuts, 
swellings, eczema. Hence the current study was designed to 
evaluate the antimicrobial activity test against eight 
pathogenic bacteria and antioxidant activity of leaf extracts 

of H. alpinus by using radical scavenging, antioxidant assay 
and Nitric oxide activities and determination of total 
ascorbic content.  
However, the perusal of literature has revealed that no 
studies have so far been undertaken to explore the 
antioxidant and antimicrobial activity in the leaves of H. 
alpinus. Hence the present study aims to analyze the 
antioxidant and antimicrobial activity in the methanolic and 
acetone extract of the leaves of H. alpinus 
 
Materials and Methods  
Collection and Authentication 
The plant was collected from Ooty nearby Halakarai, 
Tamilnadu India, during April 2018. The plant was 
identified by Dr. S. John Britto, Director and Head, The 
Rapinat Herbarium and Center for Molecular Systematic St. 
Joseph’s College (Autonomous) Tiruchirappalli, India. The 
voucher specimen (No: 68237) was deposited at the Rapinat 
Herbarium. 

 

  
 

Fig 1: H. alpinus twig with matured fruit and the collected locality 
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Extraction Procedure 
Collected leaf of plant were dried at room temperature, 
powdered, and was then stored in air tight container till use. 
It was weighed in a selected quantity and was subjected to 
soxhlet apparatus using solvents such as Acetone, Aqueous, 
Ethanol and Methanol respectively. The solvent was then 
evaporated to get dry Powder. The dried powder was 
preserved in an airtight bottle. The crude extracts thus 
obtained were used for further investigation of antioxidant 
and antibacterial studies. 
 
Antioxidant Activity   
Total antioxidant capacity assay 
The total antioxidant capacity assay was determined as 
described (Prieto, 1999) [13]. Different concentrations of the 
ethanolic and methanolic leaf extracts of H. alpinus (10-
50μg/ml) were taken and added 1.0 ml of the reagent 
solution (0.6 M Sulphuric acid, 28 mM Sodium phosphate 
and 4 mM Ammonium molybdate). The tubes were capped 
and incubated in a thermal block at 95°C for 90 min. After 
cooling to room temperature, the absorbance of the aqueous 
solution of each was measured at 695 nm against a blank. 
Ascorbic acid was used as standard and the total antioxidant 
capacity is expressed as equivalents of ascorbic acid. The 
antioxidant activity is calculatedas follows: 
 
Antioxidant activity (%) = (A0 – A1 / A0) X 100 
 
Where; A0 is the absorbance of control and A1 is the 
absorbance of test. 
 
DPPH Radical Scavenging activity 
Radical scavenging activity was measured by using DPPH 
scavenging method of (Blois, 1958) [1]. A solution of DPPH 
in methanol (24μg/ml) was prepared and 2ml of this 
solution was added to ethanol and methanol bark extract at 
different concentrations (10- 50μg/ml). Absorbance at 517 
nm was determined after 30 min at room temperature and 
the scavenging activity were calculated as a percentage of 
the radical reduction. Each experiment was performed in 
triplicate. Ascorbic acid was used as standard. The 
percentage of inhibition was calculated using the formula: 
 

Inhibition (%) = (A0 – A1 / A0) × 100 
 
Where; A0 is the absorbance of control and A1 is the 
absorbance of test. 
 
Nitric oxide scavenging assay 
Nitric oxide scavenging activity was measured 
spectrophotometrically (Govindarajan, 2003) [6]. The 
Ethanolic and Methanolic bark extracts of S. febrifuga were 
added to different test-tubes in varying concentrations (10-
50 μg/ml). Sodium nitroprusside (5mM) in phosphate buffer 
was added to each test tube to make up volume to 1.5ml. 
Solutions were incubated at 25ºC for 30 minutes. Thereafter, 
1.5ml of Griess reagent (1% Sulphanilamide, 0.1% 
Naphthylethylenediamine dichloride and 3% Phosphoric 
acid) was added to each test tube. The absorbance was 
measured immediately at 546 nm. The percentage of 

scavenging activity was measured with reference to ascorbic 
acid and the inhibition was calculated using the formula: 
 
Inhibition (%) = (A0 – A1 / A0) × 100 
 
Where; A0 is the absorbance of control and A1 is the 
absorbance of test 
 
Antimicrobial activity 
Test Micro-organisms 
Eight bacterial species collected from Microbial Type 
Culture Collection (MTCC), Institute of Microbial 
Technology, Chandigarh, Punjab, India were used in this 
study. The microbial strains used are Escherichia coli 
(MTCC # 119), Klebsiella pneumonia (MTCC # 3040), 
Serratia marcescens (MTCC # 2645), Staphylococcus 
aureus (MTCC # 3163), Bacillus cereus (ATCC # 4342), 
and Streptococcus faecalis (ATCC # 7066). All the test 
bacterial strains were maintained on nutrient agar media at 4 
°C. 
 
Preparation of Disc 
6 mm discs were prepared and sterilized in autoclave and 
were soaked in different extracts like Acetone, Distilled 
water, Ethanol and Methanol. The standard drug 
streptomycin was used as control. 
 
Determination of Antibacterial Activity 
Antibacterial activities of the H. alpinus extract were 
determined by disc diffusion method. Nutrient agar was 
prepared for the study. Each plate of Nutrient agar was 
swabbed with each bacterial strain by using sterile cotton 
swab. The soaked dried discs were placed on the surface of 
each inoculated plate. The plates were allowed for diffusion 
for half an hour and then transferred to incubator at 370c for 
24 hours. Standard disc of Streptomycin was also placed as 
positive control. The antibacterial activity of H. alpinus 
whole plant extract was determined by measuring the 
diameter of zone of inhibition in mm. 
 
Result  
In the present investigation of H. alpinus had been selected 
on the basis of their traditional practices for various 
diseases. Methanolic and acetone leaf extract of the selected 
plant was determined using 2, 2-Diphenyl-1-picrylhydrazyl 
(DPPH) radical, total antioxidant assay and nitric oxide 
scavenging assay.  
 
Antioxidant assays 
The antioxidant activity of plant materials were assayed by 
employing the following methods: 
 
DPPH radical scavenging activity  
In the present study, the antioxidant capacity of H. alpinus 
leaf extract of methanol and acetone were evaluated using 
DPPH radical scavenging method by comparing with the 
standard ascorbic acid activity as a known antioxidant. In 
this experiment, the concentrations range from 10-50μg/ml 
and highest percentage of inhibition was in methanol extract 
65.16% at 50 μg/ml. (Fig. 2) 
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Fig 2: DPPH Scavenging assay of leaf extract of methanol and acetone H. alpinus compared to that of Ascorbic acid. Each value is 
expressed as mean ± standard deviation (n=3). 

 
Nitric oxide 
Nitric Oxide (NO) scavenging assay is based on the 
scavenging ability of H. alpinus as well as ascorbic acid as 
standard. Maximum inhibition of NO was observed in the 
methanol and acetone extracts highest concentration 
(50μg/ml) for the samples. At this maximum concentration, 
inhibition was found to be 71.76% (acetone) for ascorbic 
acid, which serves as the standard. (Fig. 3) 

 

 
 

Fig 3: Nitric oxide scavenging of leaf extract of H. alpinus 
compared to that of Ascorbic acid. Each value is expressed as 

mean ± standard deviation (n=3). 
 

Total antioxidant activity  
The total antioxidant assay of H. alpinus was determined by 
phosphormolybdenum using standard Ascorbic acid. In 

phosphormolybdenum assay, the concentrations range from 
10- 50μg/ml. it showed higher percentage of activity of 
acetone as 67.09% at 50μg/mL. (Fig. 4)  

 

 
 

Fig 4: Total antioxidant assay of leaf extract of H. alpinus 
compared to that of Ascorbic acid. Each value is expressed as 

mean ± standard deviation (n=3). 
 

Antibacterial assays of H. alpinus in the leaf (Table 1) 
The results obtained from antibacterial screening showed 
the highest antibacterial activity on acetone extract followed 
by methanol, ethanol and aqueous extracts, the following 
Table 1, Chart 1, and Plate 1. Which explains the extract 
values and its significance. 

 
Table 1 

 

S.No Test microorganism Inhibition Zones(mm) 
Acetone Methanol Ethanol Aqueous Standard 

1. Bacillus cereus 0 0 0 0 7±1 
2. Escherichia coli 0 0 0 12±1 22.6±2.08 
3. E. faecalis 12.33±0.57 13.66±2.06 13.76±3.78 0 19.33±2.08 
4. K. oxytoca 0 0 8.66±1.15 7.67±0.57 14±1 
5. K. pneumoniae 8.33±0.57 9±1 12±1 9.33±0.57 18±1 
6. S. aureus 0 16.6±1.54 9.66±1.52 0 22±0.57 
7. S. lantus 7.33±0.57 10.66±0.57 17±1 17.32±1.52 23.66±2.08 
8. S. marcescens 8±0.57 10±1 14±1 8±1 16.66±1.52 
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Chart 1: Antibacterial assays of H. alpinus in the leaf 
 

 
 

Plate 1: Antibacterial assays of H. alpinus in the leaf 
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Conclusion  
The present study reveals that the Antibacterial activity on 
the leaf extract of H. alpinus exhibited high inhibition 
against the Pathogenic bacteria likely E. faecalis, K. 
oxytoca, K. pneumoniae and S. marcescens. The sample was 
subjected to specific tests of the antioxidant assay using 2, 
2-Diphenyl-1-picrylhydrazyl (DPPH) radical, total 
antioxidant assay and nitric oxide scavenging assay. The 
results have distinctly proved the antioxidant potential of H. 
alpinus and promising for the treatment of human society. 
The diversity of Pharmacological activity in the H. alpinus 
makes this plant a potential source for further 
pharmacological investigation. 
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