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Abstract 

Plants are having many constituents which 

contain medicinal properties and they act as 

reservoir for such valuable compounds. In this 

article we are exploring the phytoconstituents 

and antioxidant potential of aqueous extract, 

prepared from hard shell of fruit of Aegle 

marmelos (Bael). The aqueous extract (AE) was 

analyzed for phytoconstituents by 

phytochemical profiling and by measurement of 

total phenolic content. The potency of extract 

was evaluated through various in-vitro assays 

like total reducing power, DPPH free radical 

scavenging activity, superoxide radical 

scavenging activity, hydroxyl radical scavenging 

activity, lipid peroxidation inhibition and metal 

chelation activity. Antimicrobial activity and 

hemolytic activity was also evaluated to assess 

its potential for further use in therapeutics. 

Introduction  

In present scenario oxidative stress is most 

prevalent issue globally. Human body is having 

an in-built system to neutralize the effect of 

oxidative stress. However, due to stressful life 

style conditions of modern times, the natural 

human ability gets over burdened that might be 

turning it less effective. This condition leads to 

early aging process (Indo et al., 2015). Also, high 

levels of free radical may result in cell injuries 

that provide a base for various serious ailments 

like acute neurological disorders, chronic non-

communicable diseases, such as atherosclerosis, 

cardiovascular disease, neurodegeneration and 

cancer (Rani et al., 2016). Degenerative effect of 

oxidative stress is induced by oxygen radicals, 

which is formed inside the body due to metabolic 
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processes (Smith et al., 1996). Plants are being 

exploited from ancient times against various 

metabolic disorders as well as infectious diseases 

and are focused for the formulation of medicines. 

A. marmelos (Bael) has been taken for the study 

as many studies have reported lots of potential 

therapeutic applications of various parts of this 

plant. It has been used in traditional systems of 

medicine to cure constipation, diarrhoea, 

dysentery, peptic ulcer and respiratory infections. 

Several studies on different parts of this plant 

showed that the plant is having antidiarrhoeal 

(Shobha et al., 2001), antidiabetic (Veerappan et 

al., 2005), anti-inflammatory, antipyretic, 

analgesic (Lotufu et al., 2005), anticancer 

(Jagetia et al., 2005), radioprotective (Rana et al., 

1997) and antimicrobial activities (Rani et al., 

2004). All part of this plant has investigated 

except the hard shell of fruit which is supposed 

to be a waste product. So here we are 

investigating the hard shell of fruit to evaluate its 

potency as an antioxidant. Antioxidants 

scavenges the free radicals by various methods 

like reacting with free radical, metal chelation 

etc. thus terminating the oxidation process 

(Sanchez, 2002) (Dhalwal, et al., 2008) . So the 

extract, prepared from hard shell of A. marmelos 

was evaluated for all these activities. 

Materials and Methods 

The fruits of A. marmelos were collected from 

NSIT campus, New Delhi. The shell part was 

separated from fruit pulp and cleaned. Outer hard 

shell was dried, crushed and finely grinded and 

then aqueous extract was prepared by using hot 

percolation method via soxhlet apparatus. Then 

aqueous extract was concentrated by rotary 

evaporator and then dried in vacuum oven.  

Phytochemical profiling was done using various 

biochemical assays (Ahuja et al., 2011; Rao et al. 

2011; Savithramma et al., 2011). Total phenolic 

content and total flavonoid content was evaluated 

using gallic acid and quercetin as standard 

parameter respectively (Meda et al, 2005). 

To assess the free radical scavenging activity of 

aqueous extract, DPPH radical scavenging assay 

(Wang et al., 2011), hydroxyl radical scavenging 

assay (Halliwell et al., 1987)  and superoxide 

radical scavenging assay (Nishikimi et al., 1972) 

were performed.  Lipid peroxidation inhibition 

(Sudha et al., 2016) and metal chelation activity 

(Singh et al., 2004) of aqueous extract were 

evaluated along with total reducing power 

(Mathew et al, 2006) to measure the antioxidant 

potential of extract. Antimicrobial activity of this 

extract was evaluated against some bacterial and 

fungal strains. The extract was also evaluated for 

hemolytic activity (Beutin et., al., 1996) to 

ensure its toxicity. 

Results and Discussion 

Aqueous extract has shown positive results 

different classes of compounds, for example, 

Glycosides, Sterols, Terpenoids, Phenolic 

compounds, Saponins and amino acids.  It has 

shown good amount of phenolic content 

equivalent to gallic acid. It has shown potential 

free radical scavenging activity in DPPH, 

Superoxide and hydroxyl radical scavenging 

assays. The extract was showing significant 

activity in metal chelation and lipid peroxidation 

inhibition too. It has shown no antimicrobial 

activity against any strain that was tested. No 

toxicity was observed in hemolytic assays.
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Conclusions 

From the observations of given work it can be 

inferred that aqueous extract of fruit shell of A. 

marmelos is a good antioxidant. It had shown 

prominent metal chelation activity and did not 

exhibit any hemolytic activity, which may be 

useful in exploring its therapeutic applications 

further. 
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