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Objective: To evaluate the antioxidant potential of the phenolic extracts of Mimusops elengi (M.
elengi) L. Sapotaceae). Methods: The extract of stem bark and seeds of M. elengi were prepared
in methanol and acetone:water (7:3). The acetone: water was further partitioned with ethyl
acetate and n—butanol. Antioxidant activity of the extracts and partitioned fractions of M. elengi
was evaluated in terms of radical scavenging potential (DPPH), inhibition of lipid peroxidation
[ferric thiocyanate (FTC)], and total antioxidant activity (phosphomolybdate method). Total
phenolics content were calculated using Folin—Ciocalteu reagent. Results: The stem bark extract

Keywords:

Antioxidant activity partitioned with ethyl acetate exhibited highest amount of total phenols (98.0 mg GAE/g dry
DPPH weight), among all other extracts, with 92.09, DPPH radical scavenging activity at concentration of
Mimusops elengi L. 0.5 mg/mL, while methanol extract (stem bark) had maximum inhibition of lipid peroxidation (62.09)

and total antioxidant activity (771.0 mg/g GAE/g). A positive correlation occurred between total
phenols and radical scavenging activity (R = 0.922 9) and total antioxidant activity (R° = 0.945 1).
Conclusions: Our study suggested that antioxidant activity of stembark extract of M. elengi is
due the presence of phenolic compounds. Furthermore, the bark extract is a valuable source of

Percentage inhibition
Total phenolics content

natural antioxidants.

1. Introduction

Recently much attention has been focused on the use of
plant materials such as fruit, vegetables, spices, leaves,
roots and bark as natural antioxidants which can effectively
replace synthetic antioxidants (tert—butylhydroxytoluene,
tert—butylhydroxyanisole, and tert—butylhydroquinonelll.
Plants not only add nutritional value to the food but also
contribute in the protection from free radical deterioration
by retardation of lipid peroxidation. Free radicals promote
oxidative damage which play a role in the pathogenesis of
many diseases including cancer, arthritis, antheroclerosis,
Alzheimer’s disease, and diabetes[2]. The antioxidant
activities of plant extracts are usually linked with the
presence of anthocyanins, phenolic acids, flavonoids, and
tannins. The interest in polyphenolic antioxidants has
increased remarkably in the last decade because of their
elevated capacity in scavenging free radicals associated
with various diseases. This property has been evidenced by
a large number of tests measuring the antioxidant activity in
vitrol3

The genus Mimusops (Sapotaceae) consists of 30 species
of which Mimusops schimperi A.Rich., Mimusops laurifolia
Forssk,, and Mimusops elengi (M. elengi) 1. are found in
the tropical and subtropical regions of Asia. M. elengi
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is an ornamental tree with sweet-scented flowers and
grows wild in the southern India, Burma, and Pakistan.
Various parts of M. elengi have been used as a febrifuge,
astringent, purgative, and stimulant(45]. Furthermore, the
studies conducted using bark of the plant has shown dose—
dependent inhibition of gastric lesions against ethanol-
induced gastric ulcer. The pounded seeds pasted with oil
are used for the treatment of obstinate constipation. To date
there is no report of extraction of polyphenols and radical
scavenging property of this plant. Therefore, in our search
of herbal antioxidants from new plant sources, a study was
conducted on methanol and acetone—water extracts of stem
bark and seed. The acetone—water extracts after evaporation
of acetone were extracted successively in ethyl acetate
and n—butanol. Total phenols were determined by FC
method, while antioxidant potential was assayed by ferric
thiocyanate (FTC), DPPH scavenging, and phosphomolybdate
methods.

The objective of the present study was to evaluate the stem
bark and seed extracts of M. elengi as a source of natural
antioxidants for food and pharmaceuticals.

2. Materials and methods
2.1. Chemicals and reagents

Folin—Ciocalteu reagent, 2, 2—diphenyl-1-picrylhydrazyl
(DPPH), linoleic acid, gallic acid and « —tocopherol
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were purchased from Sigma—Aldrich (USA). Solvents
and butylhydroxytoluene (BHT) of analytical grade were
purchased from Panerac (Spain). All other chemicals and
reagents of analytical grade were from Merck (Germany).

2.2. Plant material

Stem bark and seed of M. elengi were collected in June
2006, from Government College University campus Lahore,
Pakistan. The plant was identified at Department of Botany,
GCU Lahore where a voucher specimen was deposited
036-GCU-BOT=06).

2.3. Extraction

The plant material (stem bark and seed) was shade dried,
powdered, and extracted by percolation method for seven
days at room temperature (100 g each) with 1.0 L. each
of methanol (100%) and acetone:water (70:30%). The crude
extracts were filtered through Whatman No 40 filte paper
and concentrated using rotary evaporator. The acetone:water
extracts were defatted with diethyl ether and partitioned
with ethyl acetate and n—butanol. The percentage yields
of bark and seed in methanol (20.6%, 15.4%), aetone:water
(21.2%, 17.9%), ethyl acetate (9.3%, 9.6%), and 1-butanol
(13.9%, 14.6%), respectively.

2.4. Determination of total phenols

The total phenols in extracts and fractions of M. elengi
were determined using Folin—Ciocalteu reagentl6l. The
extract (20 mg) was dissolved in (10 mI) methanol. 40 # L
of each sample was mixed with 0.25 mL of Folin—Ciocalteu
reagent and 0.8 mL of 10% sodium carbonate solution. The
mixture was allowed to stand for 30 min and the absorption
was measured at 765 nm against a blank which contained
40 L of methanol in place of sample. The total phenolics
content were expressed as gallic acid equivalents in mg/
g of dry weight (Table 1). Correlation studies between total
phenolic content and antioxidant activities in DPPH, lipid
peroxidation, and phosphomolybdate assays were also
performed.

2.5. Ferric—thiocyanate assay (FTC)

Inhibition of lipid peroxidation in linoleic acid system was
determined using thiocyanate method7.8. Extract/fraction
2 mg) was added to a mixture of linoleic acid 2 mL of 2%
v/v), absolute ethanol (10 mL), and 10 mL of 0.2 M sodium
phosphate buffer (pH 7). The solution was incubated at
40 C and the degree of oxidation was measured. BHT, «
—tocopherol, and gallic acid were used as positive control.

A:\bs. of blank -A

A

Abs. of sample

X100

Inhibition percentage =
Abs. of blank

2.6. DPPH radical scavenging assay

The radical scavenging ability of different extract/fraction
of M. elengi was measured using stable free radical of
DPPHI91. Methanol solution (1.0 mL) of all the extract/fraction
at various concentrations (0.01—1.5 mg/mL) was added to 1.0
mL (0.2 mg/ml) methanol solution of DPPH and kept in dark.
The decrease in absorbance at 517 nm was noted after 30
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min.
The % scavenging of radical was determined by the
following formula.

A Abs. of blank ™ A Abs. of sample
Percentage scavenging of DPPH=—— s ofsample 100

Abs. of blank

Concentration of sample where absorbance of DPPH
decreases 50% (SC,, values) were also determined. Gallic
acid, BHT, and « —tocopherol were used as standard
reference. The amount of the sample (# g/mlL) was also
determined by measuring decrease in absorbance at 517 nm
to half of the initial value as SC,.

2.7. DPPH TLC autographic assay

Minimum amount of the active extract/fraction required
to scavenge the DPPH radical was determined by applying
different concentrations (0.01-1.5 mg/mlL) on TLC plates. The
plates were sprayed with 0.2% (2 mg/ml) DPPH solution and
examined after half an hour. Light yellow color on purple
background indicated the positive result.

2.8.Evaluation of total antioxidant capacity by
phosphomolybdate method

The total antioxidant capacity of the plant extract/fraction
was evaluated by measuring the absorbance of Mo(V) at
695 nmi8l. An aliquot of 0.2 mL (0.5 mg/mL) of the sample
solution was mixed with 2.0 mL of the reagent solution (600
mM sulfuric acid, 28 mM sodium phosphate, and 4 mM
ammonium molybdate). The reaction mixture was incubated
at 95 °C for 60 minutes and absorbance was measured at 695
nm against a blank contained 2 mL of reagent solution. Total
antioxidant activity was expressed equivalent to gallic acid.

2.9. Statistical analysis

The statistically analysis was carried out by the computer
program ANOVA. The replicate readings taken with each
bioassay were used. The concentration of extract has been
mentioned in the experimental section. The Duncan’s
multiple range tests were used to determine differences at
each point which were considered significant at P< 0.05.

3. Results

Total phenolic compounds of different extracts/fractions
were determined according to Folin—Ciocalteu method with
gallic acid as standard (R’= 0.996, y=0.0035+0.0295). Total
phenolics ranged from 70-980 GAE mg/g of dry weight (Table
1). Antioxidant activity of extracts/fractions was determined
by inhibition of peroxidation in linoleic acid system using
FTCI10l. The effect of all bark and seed extracts/fractions
of M. elengi on the rate of peroxidation was compared with
« —tocopherol, BHT, and gallic acid. Methanol extract of
stem bark (MBM) of M. elengi exhibited higher inhibition
of peroxidation (62.0%) compared to that displayed by gallic
acid (51.5%). Extract in acetone:water (MBA) and ethyl acetate
fraction (MBE) of bark were also found to have antioxidant
activity with 44.79% and 47.7%, respectively, while n—butanol
fraction (MBB) showed very low response to this assay. All
seed extracts/fractions except ethyl acetate fraction (MSE,



Durre Shahwar and Muhammad Asam Raza/Astan Pac J Trop Biomed 2012; 2(7): 547-550

Table 1
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Total phenolics content and antioxidant activity of different extracts/fractions of M. elengi.

Total phenolics

Antioxidant activities

Sample/ (mg/g of dry Percentage of DPPH DPPH-SC,, (rg/ Total antioxidant A

Standard weight) neutralization mL) B activity (mg/g) ITE e dinlbitingy TILE e
MBM* 98.0 + 1.2 91.0 + 0.5 2.0 £ 0.1 771.0 * 12.0 62.0 = 0.2 1.00 + 0.00
MBA" 91.0 = 0.8 89.0 + 0.3 4.0+03 565.0 + 14.0 44.7 + 0.6 1.00 + 0.00
MBE® 78.0 + 1.6 92.0 + 0.5 10.0 £ 0.1 603.0 + 21.0 477+ 0.4 1.00 == 0.00
MBB' 65.0 = 1.5 72.0 + 0.7 35.0 = 0.4 494.0 = 13.0 21.7 + 0.7 4.00 + 0.10
MSM* 21.0 = 0.5 122+ 0.3 - 94.0 = 5.0 19.0 + 0.2 18.00 = 0.40
MSA' 7.0 £ 0.7 9.5+ 0.7 - 102.0 = 9.0 8.0 = 0.5 25.00 + 0.30
MSE® 65.0 = 1.2 88.0 = 1.1 28.0 = 0.4 396.0 - 14.0 48.4 + 0.7 2.50 + 0.10
MSB" 20.0 + 0.7 204 0.5 - 113.0 = 3.0 29.4 +0.5 12.00 + 0.20
Gallic acid - 93.0 £ 0.7 4.0 £0.2 - 51.5 £ 0.7 0.05 + 0.00
BHT - 77.5 + 0.4 12.0 £ 03 - 65.2 0.3 1.00 £ 0.00
a —tocopherol — 65.0 = 0.7 68.0 = 0.4 - 74.5 = 0.4 5.00 = 0.40

* Methanol bark extract; " Acetone—water (7:3) bark extract; © Ethyl acetate fraction of acetone—water (7:3) bark extract; Yn—butanol fraction of
acetone—water (7:3) bark extract; © Methanol seed extract;  Acetone—water (7:3) seed extract;* Ethyl acetate fraction of acetone—water (7:3) bark

extract; n-butanol fraction of acetone—water (7:3) bark extract.
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Figure 1. Total antioxidant activity of seed and bark extracts of M.
elengi.
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Figure 3. Correlation between total phenols and percentage
peroxidation inhibition of M. elengi.

48.5% inhibition) did not show significant activity in FTC
assay. Phosphomolybdate assay is based on the reduction
of Mo (VI) to Mo (V) by the sample with the formation of a
green phosphate/Mo (V) complex at acidic pH. MBM showed
maximum activity (771.0 mg/g equivalent to gallic acid),
while seed extract in methanol give very low response in
this assay (Figure 1). The correlation between the radical
scavenging activity and phenolics content of M. elengi
extract/fraction was studied using a linear regression
analysis. The high correlations between DPPH scavenging
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Figure 2. Correlation between total phenols and percentage DPPH
radical scavenge activity of M. elengi.
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Figure 4. Correlation between total phenols and total antioxidant
activity of M. elengi.

activity (R* = 0.922 9) and total antioxidant activity (R’ =
0.945 1) (Figure 2 & 4, respectively), and weak correlation
between inhibition of peroxidation (R* = 0.732 7) (Figure 3),
and total phenolics content of different extracts/fractions of
M. elengi were detected.

4. Discussion

Phenolic compounds are commonly found in both edible
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and non—edible plants and exhibit multiple biological
effects, including antioxidant activitylsl. All bark extracts/
fractions were found to have higher amount of phenolic
components than extracts/fractions of seed. DPPH radical
is a stable free radical which upon receiving proton from
hydrogen donor loses its chromophore and become yellow.
As the concentration of phenolic compounds or number of
OH group on aromatic ring increases, the ability of phenols
to scavenge the DPPH radical also increases|11.12]. All the
samples of bark extracts/fractions exhibited appreciable
scavenging activity ranging from 72.0% to 92.0%, while all
the seed samples, except ethyl acetate fraction (88.0%), have
no ability to scavenge the DPPH radical. The antioxidant
potential of extracts/fractions measured by the DPPH
assay was also expressed as SCy, values. The values were
calculated in © g/mL of extract/fraction, required to lower the
initial absorbance of DPPH solution by 50%. MBM fraction
exhibited the lowest SC, value among all the others extracts/
fractions. To determine the lowest concentration (1 g) which
has ability to neutralize the DPPH free radical DPPH. TLC
autographic assay was applied on the active extracts/
fractions. The lowest inhibitory concentration calculated was
1+ g each for MBM, acetone:water extract (MBA) and ethyl
acetate fraction (MBE) of bark.

The principle of the antioxidant activity is the ability
of a sample to neutralize or capture the free radicals.
Different parts of M. elengi were used to evaluate their
antioxidant activities using DPPH scavenging, FTC, and
phosphomolybdate assays. Total phenolic content were
estimated by FC method which showed highest amount in
the bark extracts/fractions. Several authors have reported
that the concentration of phenolic compounds is generally
higher in the young tissues which later on condensed to
form complex phenolic compounds13. 141. Higher amount of
phenolic compounds in bark can be attributed towards the
accumulation of condensed phenols with the maturity of
plant.

The results revealed that the scavenging ability of the
extracts/fractions of M. elengi was dependent on the
concentration of phenols. Similarly the results of total
antioxidant activity were also correlated with the phenolic
contents. Our results are consistent with the findings of
many research groups/15-171 who reported positive correlation
between total phenolic content and antioxidant activity.
According to Ronaldi8] in DPPH and phosphomolybdenum
assay, antioxidant activity can either proceed through
hydrogen atom transfer (HAT) or reduction (SET), while
the peroxyl radicals generated in lipid peroxidation are
quenched by HAT mechanism. Antioxidant activity of
phenolic compounds is often associated with their redox
properties|19], therefore it can be suggested that the phenolic
extracts/fractions of M. elengi show antioxidant activity
through single electron transfer mechanism (SET). The low
inhibition of lipid peroxidation by the extracts/fractions
of M. elengi was also consistent with the lack of HAT
mechanism in the antioxidant activity.
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