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ABSTRACT

Objective: The motive of the current study was to find out the total phenolic content (TPC) and free radical scavenging (FRS) activity of various 
solvent extracts of leaves.

Methods: Leaves powder was subjected to extraction with different solvents, namely methanol, methanol 80%, ethanol, ethanol 80%, chloroform, 
acetone, aqueous, and ethyl acetate. Different concentrations of extracts were evaluated for FRS activity by 2,2-diphenyl-1-picrylhydrazyl (DPPH) 
assay and TPC spectrophotometrically by Folin–Ciocalteu method.

Results: The results clearly indicate that inhibition concentration of DPPH by leaf extracts was higher in methanol (inhibitory concentration 50=8.74) 
followed by ethanol >ethanol 80% >methanol 80% > acetone > aqueous > chloroform > ethyl acetate. TPC was higher in methanol (6.2±0.01 mg gallic 
acid equivalent/g) followed by ethanol > methanol 80% > acetone > aqueous >ethyl acetate > ethanol 80% > chloroform. A significant correlation 
(y=0.6265x +42.91 R2=0.9756) exists between TPC and FRS activity of methanolic extract.

Conclusion: The finding revealed that methanolic extract of leaves contains a significant amount of FRS activity and phenolic compounds compared 
to other extracts.
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INTRODUCTION

Cellular destruction or oxidative impairment arising from reactive oxygen 
species (ROS) or free radicals now appears the core mechanism underlying 
endless of human disorders, normal aging, inflammation, autoimmune 
pathologies, digestive system disorders, and diabetes. Free radical and 
ROS are generated through normal metabolism of drugs, environmental 
chemicals, and other xenobiotics as well as endogenous chemicals, 
especially stress hormones [1]. ROS easily react with macromolecules 
of crucial biological significance (DNA, lipids, and protein) and destroy 
their function and structure [2]. Antioxidants are those substances which 
possess the ability to protect the organism from damage caused by free 
radical-induced oxidative stress [3,4]. At present, the most commonly 
used antioxidants are butylated hydroxyanisole (BHA), butylated 
hydroxytoluene (BHT), propyl gallate, and tert-butyl hydroquinone. 
However, they are suspected of being responsible for liver damage and 
carcinogenesis in laboratory animals. Therefore, the development and 
utilization of more effective antioxidants of natural origin are desired [5].

Naturally occurring antioxidant compounds, from the plant, have 
been identified as free radical or reactive oxygen scavengers. They 
have gained significant interest from researchers due to their broad 
range effects and effectiveness. Many bioactive compounds (phenols, 
flavonoids, carotenes, etc.) present in foods are highly responsible for 
the health effects. These bioactive compounds play a major role as 
antioxidants due to the presence of hydroxyl substituents and their 
aromatic structure, which enables them to scavenge free radicals [6,7].

Mimusops elengi L. (Sapotaceae) possess powerful health-giving 
properties. It is used in traditional system of medicine. The decoction 
of leaves is used as a mouth cleansing to prevent and cure the disease of 
gum and teeth. The paste of leaf is used in the healing of wounds [8,9]. 
Leaves are the rich sources of bioactive compounds, namely tannins, 

saponins, terpenoids, and flavonoids [10]. Besides this, it is also 
necessary to investigate its antioxidant properties. Therefore, the 
intention of this study was to evaluate the TPC and FRS of leaves 
extracts and to determine the relation between TPC and FRS.

METHODS

Chemicals
BHT, BHA, ascorbic acid, gallic acid, and 2,2-diphenyl-1-picrylhydrazyl 
(DPPH) were purchased from Sigma Chemical Co. (St. Louis, MO, USA); 
Folin–Ciocalteu reagent, sodium bicarbonate, Whatman No.  1 filter 
paper, and high-performance liquid chromatography grade solvents 
(methanol, ethanol, acetone, chloroform, ethyl acetate, and diethyl 
ether) were purchased from E-Merck (India) Ltd., Mumbai, India. Only 
distilled deionized water was used.

Sample preparation
Collection of fresh leaves was done from Deen Dayal Upadhyay (DDU) 
Gorakhpur University campus. The leaves were cleaned under tap water 
and dried under shade. The desiccated leaves were then ground into a 
fine powder using a mechanical grinder and kept in a sealed container.

Extraction
Leaves powder was weighed in a selected quantity and extracted using 
various solvents (methanol, methanol 80%, ethanol, ethanol 80%, 
acetone, ethyl acetate, chloroform, and distilled water). After extraction, 
solvents were evaporated. The crude extracts thus obtained were used 
for the determination of total phenolic content (TPC) and free radical 
scavenging (FRS) activity.

Determination of phenolic content
Phenolic content was determined by the procedure of Wu et al., 2007 [11]. 
The powder (100  g) was defatted using diethyl ether as the solvent. 
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The residue was dried in an oven at 60°C for 4 h. The dried defatted 
residue dissolves in methanol (w/v) and filters through Whatman filter 
paper. 100 μl of methanolic extracts were mixed with 2.5 ml deionized 
water followed by the addition of 0.1 ml (2 N) Folin–Ciocalteu reagent. 
The mixtures were well stirred and allowed to stand for 6 min before 
0.5  ml of a 20% sodium carbonate solution was added. The color 
developed after 30 min at room temperature and the absorbance was 
measured at 760  nm using an ultraviolet-visible spectrophotometer. 
Phenolic content was expressed as milligram gallic acid equivalent 
per gram (mg GAE/g).

FRS activity (DPPH assay)
FRS activity was determined by the method of Lee et al., 2003 [12]. 0.1 mM 
DPPH was prepared in methanol. 1 ml of this solution was added to 4 ml 
leaves extract of different concentrations (15–135 µg/mL). The mixture 
was shaken vigorously and allowed to stand at room temperature for 
30  min in dark and absorbance was measured at 520  nm. A  control 
reaction was carried out without plant extract. Percentage of radical 
scavenging activity was determined and compared with standards.
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A
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Where, Ac is the absorbance of the control and As is the absorbance of 
the sample.

Statistical analysis
The result obtained by this analysis was expressed as the average of 
triplicate determinations (n=3) along with their standard derivations 
(mean ± standard deviation). Statistical comparisons were performed 
with one-way analysis of variance, and p < 0.05 was regarded as 
statistically significant. The correlation coefficients (R) between 
TPC and FRS activity were calculated to determine their relationship 
between them.

RESULTS AND DISCUSSION

TPC was evaluated using Folin–Ciocalteu reagent. The appearance of 
blue color due to the reduction of Folin–Ciocalteu reagent by extract 
indicates the presence of phenols. The TPC was expressed in terms of 
GAE. TPC was found high in methanolic extract (6.2±0.01), followed by 
ethanol (6.1±0.07  mg GAE/g), methanol 80% (4.9±0.05  mg GAE/g), 
acetone (4.8±0.03  mg GAE/g), aqueous (3.9±0.18  mg GAE/g), ethyl 
acetate (3.1±0.01 mg GAE/g), and ethanol 80% (1.7±0.04 mg GAE/g).

Phenolic compounds are perhaps the largest group of phytochemicals 
that have shown disease preventing and health-promoting effects 
and have received the most attention among researchers largely 
due to their antioxidant activity [13-15]. It has been reported that 
long-term consumption of diets rich in plant polyphenols offered some 
protection against the development of cancers, cardiovascular diseases, 
osteoporosis, diabetes, and neurodegenerative diseases [16,17].

In recent years, natural antioxidants, particularly those present in fruits 
and vegetables, have gained increasing interests among consumers and 
the scientific community because dietary antioxidants are helpful in 
assisting the body to neutralize free radicals. Therefore, it is important 
to consume a diet high in antioxidants to reduce the harmful effects of 
oxidative stress [18-21].

FRS activity of various extracts of leaves was determined. The ability 
of leaves extracts to scavenge purple color of DPPH radical indicates 
its scavenging properties. The scavenging activity increases in a 
dose-dependent manner (Fig. 1). Higher inhibition concentration was 
observed in methanol (inhibitory concentration 50 [IC50]=8.74 µg/ml), 
followed by ethanol (IC50=30.26 µg/ml), ethanol 80% (IC50=32.31 µg/ml), 
methanol 80% (IC50=55.16 µg/ml), acetone (IC50=59.51 µg/ml), aqueous 
(IC50=83.19  µg/ml), chloroform (IC50=87.74  µg/ml), and ethyl acetate 
(IC50=102.21 µg/ml). A good correlation (y=0.6265x +42.91 R2=0.9756) 

was also observed between TPC and FRS activity of methanolic extract 
(Fig. 2).

In earlier reports, leaves extract of M. elengi L. was reported to possess 
antioxidant activity [22-24]. Whereas, in the present study, we compared 
the content of phenols in a wide range of polar (Aqueous, methanol, 
ethanol, acetone, ethyl acetate) and non-polar (chloroform) solvents. 
Similarly, we scrutinized different polar and non-polar solvents for FRS 
activity at different doses (15, 30, 45, 60, 75, 90, 105, 120, and 135 µg/ml) 
and compared with standard ascorbic acid, BHA, and BHT (Fig. 1). The 
positive relationship indicates the role of phenols in defense against ROS.

CONCLUSION

In this work, all the eight extracts showed their role in defense against 
reactive free radicals. The study clearly showed that methanolic extracts 
possess significant FRS activity compared to other extracts and it is also 
a rich source of phenols, which can be used against ailments caused by 
free radicals.
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Fig. 2: Correlation between total phenolic content and free radical 
scavenging activity of methanolic extract of leaves

Fig. 1: Comparison of free radical scavenging activity of solvents, 
butylated hydroxyanisole, butylated hydroxytoluene, and ascorbic 

acid. The result is mean ± standard deviation of three parallel 
measurements. p<0.005 when compared to control
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