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Summary 
 

The present study was designed to evaluate the antioxidant and antimicrobial activities of 

alcoholic extract of bark of Madhuca indica belonging to Sapotaceae family. The extract was 

screened for free radical scavenging effects at various concentrations (100, 300 and 500 µg/ml) 

by superoxide free radical scavenging activity and DPPH free radical scavenging method. All 

these antioxidant activities were concentration dependent which were compared with standard 

antioxidants such as BHA and ascorbic acid. The antimicrobial activity was studied using the 

agar well diffusion method. Extract of Madhuca indica at concentration of 100mg/ml was found 

to be most effective against Staphylococcus aureus followed by Bacillus subtilis whereas in case 

of Gram negative bacteria, extract was found to be most effective against Escherichia coli 

followed by Pseudomonas aeruginosa. The ethanolic extract of M. indica did not showed any 

activity against C. albicans. 
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Introduction 

Madhuca indica Syn. Madhuca latifolia Sapotaceae), commonly known as ‘mahua’ in the India, 

is an important economic plant growing throughout the subtropical region of the Indo-Pak sub-

continent [1]. Different parts of this plant are used as stimulants, demulcents, emollients, heating 

and astringents [2]. The bark is a good remedy for itching, swellings, fractures and snake bites, 

as well as for diabetes mellitus [3]. Mahua oil is used for the treatment of skin diseases, 

rheumatism, headache and as a laxative. Fruits are astringent and largely employed as a lotion 

for chronic ulcers, in acute and chronic tonsillitis, and in pharyngitis. The constituents reported 

from M. indica include fatty acids [4-5], sapogenins [6], sugars [3], triterpenoids steroids [7-9], 

saponins [10-11], flavonoids and glycosides ([8, 9, 12]. A new isoflavone, 30, 40-dihydroxy-5, 

20-dimethoxy-6, 7-methylendioxy, has also been reported from the plant [13]. Keeping all these 

facts in view we evaluated the plant for antioxidant activity and antimicrobial activity. 
 

Materials and methods 

Plant material 

Madhuca indica (Sapotaceae) was collected from surrounding local areas and identified by 

Department of Botany, Kurukshetra University, Kurukshetra, Haryana, India. A voucher 

specimen (Sr.No. KUK/IPS/2008/MI-108) was deposited in the herbarium of Institute of 

Pharmaceutical Sciences, Kurukshetra University, Kurukshetra, Haryana, India. 

Preparation of Extract  

The dried and coarsely powdered plant material was extracted with petroleum ether (60-80°) by 

hot percolation in soxhlet apparatus until it become colorless. The defatted plant material was 

then extracted with alcohol until it become colorless. The extract was concentrated under 

reduced pressure to yield a crude semi-solid mass.  

Drugs 

Chemicals used in this study were 2, 2-diphenyl-1-picrylhydrazyl (DPPH), nicotinamid-adenin-

dinucleotidphosphate, reduced form (NADH), butylated hydroxy anisole (BHA), ascorbic acid, 

phosphoric acid, nitro blue tetrazolium(NBT), phenazine methosulfate(PMS). All reagents used 

for the study were of analytical grade. All the standard drugs (Ciprofloxacin, Amphotericin) 

were obtained from various chemical units – Hi-media India Ltd. and S.D.Fine Chem. Ltd. 

(India). 
 

Test microorganisms 

A total of five microbial strains were selected on the basis of their clinical importance in causing 

diseases in human beings. Two Gram positive bacteria, Staphylococcus aureus (MTCC 96) and 

Bacillus subtilis (MTCC 121) and two Gram negative bacteria, Escherichia coli (MTCC 1652) 

and Pseudomonas aeruginosa (MTCC 741) and one yeast, Candida albicans (MTCC 227) were 

chosen for evaluation of antibacterial and antifungal activity of the extract of M.indica. All the 

strains used for these studies were procured from Microbial Type Culture Collection (MTCC), 

IMTECH, Chandigarh, India. All the bacterial strains were subcultured on Nutrient Agar and 

yeast on Malt yeast agar and incubated aerobically at 37
0
C. 
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Determination of antimicrobial activity  

Various concentrations (100mg/ml, 75mg/ml, 50mg/ml and 25mg/ml) of extract of M.indica 

were evaluated for antimicrobial activity by agar well diffusion method.[14] All the microbial 

strains were adjusted to 0.5 McFarland standard, which is visually comparable to a microbial 

suspension of approximately 1.5 ×108 cfu/ml.[15,16] 20ml of specific agar media was poured 

into each petri plate and plates were swabbed with 100 µl inocula of each test microbial strain 

and kept for 15 min for adsorption. Wells of 8mm diameter were punched into seeded agar plates 

and loaded with a 100 µl volume with different concentrations of leaf extract of M.indica, 

reconstituted in the dimethylsulphoxide (DMSO). All the plates were incubated at 37
°
C for 24 

hrs. Antimicrobial activity was evaluated by measuring the diameter of inhibition zone with zone 

reader (Hi Antibiotic zone scale). DMSO served as the negative control and cipropfoxacin (for 

bacteria) and amphotericin-B (for fungi) served as the positive control. The experiment was 

carried out in triplicate and mean of the diameter of inhibition zones was calculated.  

 

 

Antioxidant assay 
 

DPPH free radical scavenging activity 

The free-radical scavenging activity of extract was measured as decrease in the absorbance of 

methanol solution of DPPH [17]. A stock solution of DPPH (33 mg in 1 L) was prepared in 

methanol, which gave initial absorbance of 0.493, and 5 ml of this stock solution was added to 1 

ml of extract solution at different concentrations (100, 300 and 500 µg/ml). After 30 min, 

absorbance was measured at 517 nm and compared with BHA and ascorbic acid taken as 

standards. Scavenging activity was expressed as the percentage inhibition calculated using the 

following formula: 

 

 
 

Superoxide radical scavenging assay 

The reaction mixture consisting of 1ml of nitro blue tetrazolium (NBT) solution (156 mM NBT 

in phosphate buffer, pH 7.4), 1 ml NADH solution (468 mM NADH in phosphate buffer, pH 

7.4), and 1ml of sample solution of extract was mixed. The reaction was started by adding 100 

ml of phenazine methosulfate (PMS) solution (60 mM PMS in phosphate buffer, pH 7.4) to the 

mixture. The reaction mixture was incubated at 25oC for 5 min and the absorbance was measured 

at 560 nm against blank sample and compared with standards [18, 19]. Decreased absorbance of 

reaction mixture indicated increased superoxide anion scavenging activity. The percentage 

inhibition of superoxide anion generation was calculated using the following formula: 
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Statistical analysis 

All data were represented as mean ± S.E.M. and as percentage. Results were statistically 

evaluated using Dunnett’s t- test. P<0.01 was considered significant. 

 

Results 

 

DPPH free radical scavenging activity 

 

DPPH radical was used as a substrate to evaluate free radical scavenging activities of extract. It 

involves reaction of specific antioxidant with a stable free radical 2, 2-diphenyl-1- picryl-

hydrazyl (DPPH). As a result, there is reduction of DPPH concentration by antioxidant, which 

decreases the optical absorbance of DPPH; this is detected by spectrophotometer at 517 nm. 

BHA and ascorbic acid were used as standards. The scavenging effect of M.indica extract on the 

DPPH radical was 87.6%, (Fig.1) at a concentration of 500 µg/ml. These results indicated that 

extract has a noticeable effect on scavenging the free radicals. 

 

 

 
 

Fig.1. Anti-radical activity of MI extract, Ascorbic acid and BHA against 1,1-diphenyl-2-

picrylhydrazyl free radicals 

 

Superoxide radical scavenging assay 

 

The obtained results have emphasized the capacity of MI extracts to annihilate the superoxide 

anions generated in PMS-NADH-NBT system. Superoxide anion scavenging activity of MI was 

70% at a conc of 500 µg/ml. Superoxide anion scavenging activity of synthetic antioxidants ASC 

and BHA was 88% and 90%, respectively. (Fig. 2). 
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Fig. 2 Superoxide  assay of MI extract, Ascorbic acid and BHA 

 

 

 

In vitro antimicrobial activity 

 

The extract of M. indica inhibited all the tested bacterial strains as shown in Table 1. The results 

showed that the increase in concentration of extract increased the zone of inhibition against all 

the tested bacterial strains. From the results, extract of M. indica was found to be best in 

inhibiting the growth of Gram positive bacteria at all the tested concentrations (100mg, 75mg, 

50mg and 25mg) whereas Gram negative bacteria did not showed any activity at an 

concentration of 25mg/ml. The extract of M. indica showed good activity against the tested 

microorganisms except for P. aeruginosa, which showed low activity as compare to other tested 

microorganisms. Extract of M. indica was found to be most effective against S. aureus showing 

the maximum zone of inhibition (20.6mm) followed by B. sublitis (18.3mm) whereas in case of  

Gram negative bacteria, ethanolic extract was found to be most effective against E. coli showing 

the maximum zone of inhibition  (16.6mm) followed by P. aeruginosa (15.6mm). However, M. 

indica extract didn’t exhibit any activity against C. albicans. 
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Table-1. Antimicrobial activity of M.indica extract 

 

Diameter of growth of inhibition zone (mm)
a
 

Extract concentration 

(mg/ml) 

Control 

Organisms 

100 75 50 25 Ciprofloxacin 

(20 µg/ml) 

Amphotericin 

B 

(100 µg /ml)  

 

DMSO 

Staphylococcus 

aureus 

20.6 18.3 17.3 13.6 26.3 ns - 

Bacillus subtilis 18.3 16 15.6 12.3 25.6 ns - 

Escherichia coli 16.6 14.3 12 - 25 ns - 

Pseudomonas 

aeruginosa 

15.6 14 13.3 - 23.3 ns - 

Candida albicans - - - - ns 13.6 - 

- �o activity, ns –not studied 

 
a 
Values, including diameter of the well (8mm), are means of three replicates 

 

 

 

Discussion 

 

The MI extract was able to reduce the stable radical DPPH to the yellow coloured 

diphenylpicrylhydrazine, it was also found to be an efficient scavenger of superoxide anions – 

generated by the phenazin methosulfate (PMS) / nicotinamid-adenin-dinucleotide, reduced form 

(NADH) system – was detected within by the reaction with chloride of 2,2’-di-p-nitrophenyl)-

5,5’-diphenyl-(3,3’-dimethoxy-4,4’-difphenylene) ditetrazolium chloride (nitro blue tetrazolium 

– NBT) in-vitro and their activity are in comparable to that of ascorbic acid and Butylated 

hydroxyl toluene These assay provided useful information on the reactivity of the compounds 

with stable free radicals, because of the odd number of electrons. The reducing properties are 

generally associated with the presence of reductones, which have been shown to exert 

antioxidant action by breaking the free radical chain by donating a hydrogen atom [20]. 

Therefore, antioxidants with free radical scavenging activities may have great relevance in the 

prevention and treatment of diseases associated with oxidants or free radicals [21]. Extract of 

Madhuca indica showed good potency in terms of inhibition zones against all the tested bacterial 

strains. It was observed that the zone of inhibition varies from one organism to another at 

different concentrations. According to Prescott [22], the activity of antimicrobial agent is 

concentration dependent. Among the Gram positive and negative bacteria tested, Gram positive 

bacteria were found to be more susceptible to the M. indica extracts. These results are in 
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accordance with the earlier reports indicating that plant extract are most active against Gram 

positive bacteria than that of Gram negative bacteria [23]. 

 

In conclusion, M. indica extracts possess a broad spectrum activity so these extracts open the 

possibility of finding new clinically effective antibacterial compounds. Further purification of the 

active compounds and in vivo evaluation of antimicrobial activity along with toxicity studies of 

the extracts should be carried out. 
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