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Evaluation of total phenolic contents and antioxidant activities in different solvent
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Abstract
Antibacterial and anticardidal activities from the polar and non-polar solvent extracts of Diospyros melanoxylon Roxb. is
established earlier. Here we have evaluated amount of total phenolics present in Aqueous, Methanol, Ethanol, Acetone, Ethyl
acetate, and Chloroform solvents by using Folin-ciocaltuaeu reagent from Diospyros melanoxylon Roxb. bark. Anti-oxidative
potential of phenolics present in different solvents were evaluated by DPPH free radical scavenging assay, O-phenanthroline
assay and reducing power assay. It was observed that the Methanol is a better solvent for the total phenolics extraction. The
amount of phenolics present in solvents were in the order of Methanol > Ethanol > Acetone > Aqueous > Ethyl acetate. The
highest free radical scavenging potential 59.33 ± 1.52% was observed in Ethanol extract and the lowest scavenging potential
39.66 ± 1.52% in Aqueous extract. The highest scavenging potential 66.66 ± 2.4% was observed in Acetone extract in case
of O-phenanthroline assay. The similar scavenging potential was observed in Aqueous, Methanol, Ethanol and Acetone
extracts in case of reducing power assay. This study shows that the Diospyros melanoxylon Roxb. bark extract could be used
as probable antioxidative agent.
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INTRODUCTION
The medicinal plants are used in the cellular and metabolic
diseases treatment such as diabetes, obesity and cancer. It is well
known that the reactive oxygen species (ROS) such as super oxide
anion, hydroxyl radical and hydrogen peroxide are highly reactive
and potentially damaging transient chemical species. The tissue
damage results from an imbalance between ROS-generating and
scavenging systems inside the body. The decrease or damage
scavenging systems leads to variety of disorders including
degenerative disorders of the CNS (central nervous system) such as
Alzheimer’s disease, cancer, atherosclerosis, diabetes mellitus,
hypertension, AIDS and aging [1, 2].
In recent years, there has been a considerable interest in the
finding of natural antioxidants from plant materials because synthetic
antioxidants have been questioned due to their toxicity [3]. It is
reported that the phytochemicals from plants, particularly flavonoids
and other polyphenols, have been involved in antioxidants or
scavenging of free radical reactions [4, 5]. Natural antioxidants could
prevent the ROS related disorders in human beings without the use
of synthetic compounds, which may be carcinogenic and harmful to
the lungs and liver [6]. Also, antioxidants play an important role in
nutrition by lengthening the shelf life of food and the reducing
nutritional losses and formation of harmful substances [7, 8].

In the present study, an attempt has been made to evaluate
the antioxidant activities and the total phenolics from different solvent
extracts (Aqueous, Methanol, Ethanol, Acetone and Ethyl acetate) of
Diospyros melanoxylon Roxb. bark Different polar and non-polar
solvent extracts of bark of Diospyros melanoxylon Roxb bark
exhibited promising antibacterial and anticardidal activities [9, 10].
MATERIALS AND METHODS
Materials
DPPH 2,2-diphenyl-1-picrylhydrazyl (sigma Aldrich), Ferric
chloride, Potassium Ferricyanide, O-phenanthroline, Gallic acid and
Folin-Ciocalteau reagent (Qualigens), Tricarboxylic acid (SRL),
Methanol , Ethanol , Ethyl acetate and Acetone (Rankem).
Collection of samples
The barks of Diospyros melanoxylon Roxb. were collected
from surrounding area of Dr. Babasaheb Ambedkar Marathwada
University, Aurangabad (M.S.) India. The bark were thoroughly
washed by distilled water and kept at room temperature until dried.
The completely dried bark was crushed into fine powder by using
mixer grinder. Dried fine powder was preserved at 15°C for further
experiment.
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Preparation of extracts
Total polyphenols from bark was extracted using the different
solvent systems as mentioned earlier [11 and 12]. The fine powder
was soaked in Aqueous, Methanol, Ethanol, Acetone, Ethyl acetate
and Chloroform solvents (1:10 w/v) and mixed properly with
continuous stirring for 30 min on stirrer. All samples were kept at
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15°C for overnight in air tight bottles and were centrifuged at 6000 ×
g for 15 minutes. Resulting supernatants were stored at -20°C for
further experiment.
Estimation of total phenolics
The total phenolics present in each solvent extracts were
estimated by using Folin-Ciocalteau reagent with slight modifications
[13]. Various concentrations of Gallic acid (Standard phenolic
compound) and each solvent extracts were mixed with FolinCiocalteau reagent and incubated at room temperature for 3 minutes
followed by 2% Na2CO3 was added and incubated for 1 minute in
boiling water bath. Samples were cooled under tap water and optical
density was recorded at 650 nm. The amount of phenolics was
determined by using standard graph and the concentration of
phenolics expressed in Gallic Acid Equivalents (GAE mg/ml).
DPPH radical scavenging assay
DPPH radical scavenging activity of the each solvent extracts
were estimated using a slight modification of the protocol reported by
Yamaguchi et. al. [14]. For a typical reaction, 2 ml of 100 µM DPPH
in Ethanol /Acetone was mixed with 100 µg/ml phenolics
concentration of each extract. The ascorbic acid was used as
standard reference antioxidant. The reaction mixtures were
incubated in the dark for 15 minutes and thereafter the optical
density was recorded at 517 nm against the blank. For the control,
DPPH in Ethanol /Acetone was taken without plant extracts and the
optical density was recorded after 15 minutes. The assay was
carried out in triplicate. The decrease in optical density of DPPH on
addition of test samples in relation to the control was used to
calculate the antioxidant activity and percentage inhibition of DPPH
radical scavenging calculated using the following equation:
Effect of scavenging (%) =
[1-A sample (517 nm) /A control (517 nm)] ×100
O-phenanthroline Assay
Ortho substituted phenolic compounds were found more
active than unsubstituted phenol. Hence, these compounds may
exert pro-oxidant effect by interacting with iron. In the presence of
scavenger, reduction of ferric ions will occur which is measured at
510 nm. Typical reaction mixture contain 0.5ml O-phenanthroline
(0.005g in 10 ml Methanol), 1 ml ferric chloride 200 M (0.0324 mg /
ml in distilled water) was added in 1ml of each solvent extract
containing 40 µg/ml phenolics. The mixtures were incubated at
ambient temperature for 10 min and then the absorbance was
recorded at 510 nm. For the control, O-phenanthroline and ferric
chloride mixture was taken without plant extracts and the optical
density was recorded at 510 nm. The assay was carried out in
triplicate. The increase in optical density of reaction mixture on
addition of plant extracts in relation to the control was used to
calculate iron chelating activity [15, 16].
Measurement of Reducing Power
The reducing power of each solvent extract of Diospyros
melanoxylon Roxb.bark was determined by using the method
described previously with slight modifications [17]. A dilution of the

each solvent extract was performed (100 µg/ml phenolics) in 2.5 ml
of 0.2 M phosphate buffer pH, 6.6 containing 1% Potassium
Ferrocyanide. The mixtures were incubated at 50ºC for 20 minutes.
Ten percent Trichloroacetic acid (TCA, 2.5 ml) was added to a
portion of these mixtures (5 ml) and centrifuged at 6,000 × g for 10
minutes. The supernatant of each mixture was separated and mixed
with distilled water (2.5 ml) containing 1% ferric chloride (0.5 ml). For
the control, reaction mixture was taken without plant extract. The
absorbance of these mixtures was measured at 700 nm. The
increase in optical density of reaction mixture on addition of plant
extracts in relation to the control could be the measurement of
antioxidant activity of the extract.
RESULTS AND DISCUSSION
Phenolics are diverse groups of secondary metabolites and
received much attention as potential natural antioxidant in terms of
their ability to act as both efficient radical scavengers and metal
chelator. It has been reported that the antioxidant activity of phenol is
due to their redox properties of hydrogen donors and singlet oxygen
quenchers [18]. Also phytomedicines have been an integral part of
traditional health care system and according to World Health
Organization, greater than 80% of world population depends on
traditional medicine [19].
The different solvents such as Aqueous, Methanol, Ethanol,
Acetone and Ethyl acetate were used for extraction of phenolics from
bark of Diospyros melanoxylon Roxb. The amount of extracted
phenolics was estimated by using Folin-ciocalteau reagent. The
highest concentration of phenolics 1.78± 0.06 mg/ml GAE was
observed in Methanol extract and lowest concentration of phenolics
0.20 ± 0.03 mg/ml GAE was observed in Ethyl acetate extract.
Almost similar concentrations of phenolics were found in Aqueous,
Ethanol and Acetone extracts. There were no phenolics observed in
Chloroform extract (Table 1). Our results show that Methanol was
the best solvent for extraction of phenolics from bark of Diospyros
melanoxylon Roxb. This finding correlates the study of Jerneja et. al.
(12) who found that Methanol is a better solvent than Ethanol for
extraction of phenolics from green walnut fruits.
Table 1. Total phenolic contents in different solvent extract of Diospyros
melanoxylon Roxb. bark (Mean ± S. D.)
Name of Solvent
Extract
Aqueous
Methanol
Ethanol
Acetone
Ethyl acetate
Chloroform

Total phenolic
contents in mg/ml
GAE
1.10 ± 0.10
1.78 ± 0.06
1.36 ± 0.08
1.16 ± 0.04
0.20 ± 0.03
-----

The free radical scavenging activity was determined by using
DPPH reagent. The 100µg/ml phenolics from each solvent extract
was used for DPPH radical scavenging assay. It was observed that
the Ethanol extract showed highest free radical scavenging potential
59.33 ± 1.52% and the Aqueous extract showed lowest free radical
scavenging potential 39.66 ± 1.52% (Fig. 1). The Acetone and Ethyl
acetate extracts showed similar scavenging potential 42.33 ± 2.08%
of ascorbic acid (Fig 1). The 40µg/ml phenolics from each solvent
extract was used for O-phenanthrolin assay. The Acetone extract
showed highest iron chelating potential 66.66 ± 2.4%, and remaining
all solvent extracts showed approximately equivalent scavenging
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potential 40.30 ± 4.08% of ascorbic acid (Fig. 2). Similarly, the 100
µg/ml phenolics from each solvent extract were used for reducing
power assay. The Aqueous, Methanol, Ethanol and Acetone extracts
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showed almost similar scavenging potential and Ethyl acetate extract
showed lowest scavenging potential 28 ± 3.5% (Fig. 3).

Fig1.DPPH radical scavenging activity by 100 µg/ml phenolics of Diospyros melanoxylon Roxb. bark.

Fig 2. O- phenanthroline assay by 40 µg/ml phenolics of Diospyros melanoxylon Roxb. bark.

Fig 3. Reducing power assay by 100 µg/ml phenolics of Diospyros melanoxylon Roxb. bark.
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Our results indicate that Ethanol is a better solvent for
extraction of free radical scavenging agents from bark of Diospyros
melanoxylon Roxb. Also Acetone is a better solvent for extraction of
iron scavenging agents from bark.
CONCLUSION
In the conclusion, 1) The Methanol is better solvent for total
phenolics extraction. 2) Different solvent extracts of Diospyros
melanoxylon Roxb. bark exhibits anti-oxidative potential. 3) The antioxidative potential might be due to chelating property of phenols.
The present study suggests that the Diospyros melanoxylon
Roxb.bark.is a natural source of antioxidants and could be used as
therapeutic agent for aging associated disorders.
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