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Objective: To evaluate the antioxidant, antimicrobial and sun protection factor properties of P. acidus.
Method: The extraction of the P. acidus fruits was done by using maceration. The Sun protection factor
(SPF) was determined by using Mansur simple mathematical equation. Few antioxidant tests were carried out
such as 2, 2-diphenyl -1- picrylhydrazyl (DPPH) test, total phenolic test and total flavonoid test.
Antimicrobial test was carried out by well diffusion test by using six different bacterial strains namely
Bacillus subtilis, Enterococcus faecalis, Streptococcus pyogenes, Escherichia coli, Pseudomonas aeruginosa
and Klebsiella pneumonia .

Results: SPF value of P. acidus was found to be even higher than the SPF of well-known medicinal plant,
Aloe vera. The SPF value for P. acidus extract was 2.5 for dilution of 50 mL and 0.54 for 25 mL. The
percentage of scavenging activity of P. acidus extract was considered good but its activity is lower than
standard ascorbic acid. The total phenolic content of extract was 62.14 ug/mL and flavonoid content was
364.71 ug/mL. P. acidus extract showed antimicrobial activity against the Pseudomonas aeruginosa,
Klebsiella pneumonia, Enterococcus faecalis, Bacillus subtilis except Escherichia coli and Streptococcus
pyogenes.

Conclusion: P. acidus has promising antimicrobial, antioxidant and sun protective activity, thus may be used
as alternative treatment for the infectious diseases and as natural sunscreen product with anti-ageing property.
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INTRODUCTION
sunscreens like

The use of plants to cure diseases started from the
earliest times of mankind’s history. Although
traditional healers around the world use many plants
to treat various diseases but lack of documentation
may cause loss of ancient wisdom [1]. Therefore, the
efficacy of these plants still needs more investigation
to provide usefulness in treatment. Due to the
antimicrobial resistance, there are emerging
infectious diseases. The microorganisms acquire
resistance to certain drugs cause development of
new disease [2]. Therefore, continuous effort in
identification of new antimicrobial compound from
plant extract is required to overcome microbial
resistance. Furthermore, plants acts as dietary
supplements which is a good source for scavenging
free radicals in human body [3]. Besides, over
exposure to UV radiation being the risk of skin
cancer. The natural herbal sunscreen can avoid risk
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effects of synthetic chemical
aminobenzoic acids, titanium oxide, zinc oxide and
others, therefore present work was planned to study
the photo-absorptive property of extract P. acidus. P.
acidus grows widely in the tropics at low and
medium altitudes during a short or prolonged dry
season. The tree prefers hot and humid tropical
lowlands. This species was originated in Madagascar
and commonly grown in Indonesia, South Vietnam,
Laos and northern Malaya [4]. P. acidus
demonstrates antidiabetic and antitussive effect.
Chakraboty et al reported that P. acidus leaves as
possessing anti-inflammatory, antinociceptive, and
antioxidant activity [5]. The antihyperlipidemic and
hepatoprotective activity of P. acidus fruit acetone
and methanol extract were also reported [6]. The
root of this plant is used as purgative. The leaves can
be used to control fever. The peppered leaves are
used for the treatment of sciatica, lumbago and
rheumatism [5]. Despite of the numerous researches
on this plant, there is lack of study on antimicrobial
activity and sun protective activity of this plant.
Hence, this study is anticipated to evaluate the
antimicrobial, antioxidant and sun protective effect
of P.acidus fruit extract.
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MATERIALS AND METHODS

Extraction:

Fruits of P. acidus were collected in Aimst
University. Then, the fruits were thoroughly washed
with water to remove dirt’s. They were left for
drying in hot air oven for two days at 37°C to
remove the moisture. Thereafter, 300 g of fruits were
macerated using 1 L of ethanol in conical flask. It
was then placed into the shaker evaporator at room
temperature for three days. The extracts obtained
were then filtered using whatman filter paper (No 2)
to obtain ethanol and aqueous extract. The filtrate
was then dried in the water bath at 65°C for three
days [6].

In-vitro sun protection factor (SPF) determination:
SPF determination was evaluated according to the
Sayre et al., 1979 [7]. 1.0 g of sample was weighed
and diluted with ethanol (40 pg/ml and 80 pg/ml),
followed by ultrasonification for 5 minutes. Then, it
was filtered by using whatman filter paper. Then, 5.0
mL of aliquot was transferred to a 50 mL volumetric
flask and diluted with ethanol. The absorption
spectra of sample were obtained in the range of 290
to 450 nm using Shimadzu UV-Spectrophotometer.
Ethanol was used as a blank. The data were obtained
in the range of 290-320, every 5 nm.

SPF = CF ¥ 2907320 [EE () xI (\) xAbs
M) 1]
The Mansur equation was applied for the SPF
calculation; where: EE = Erythemal effect spectrum;
I = Solar intensity spectrum; Abs = Absorbance of
sunscreen product; CF = Correction factor =10; the
values of EE x | are constants.

In-vitro antioxidant determination by 2, 2-diphenyl-
1-picrylhydrazyl (DPPH) method:

Free radical scavenging activity of P. acidus extract
against DPPH radical was evaluated according to the
Choi et al., 2000 8. The stock solution of the extract
was prepared for a concentration of 1000 pg/mL in
10 mL of 95% ethanol. From this stock solution,
various dilution of extract was prepared such as 80,
60, 40 and 20 pg/mL respectively. For the DPPH
solution preparation, 11.83 mg of DPPH reagent was
prepared in 120 mL of 95% ethanol. The assay was
performed by adding 4.0 mL of the various
concentrations of the extracts to 2.0 mL of DPPH
reagent. The mixture was then incubated in the dark
at room temperature for 30 minutes. Next, the
absorbance was measured at 517 nm. Ethanol serve
as blank and DPPH alone served as control.

AA = [(Absorbance of the control-Absorbance of the

sample))/ (Absorbance of the control)] x 100
AA,; Antioxidant activity

Total phenolic content determination:

Total phenolic content determination was evaluated
according to the Prieto et al 1999 [9]. The phenolic
content in extracts was determined by using Folin-
Ciocalteu procedure. Firstly, extract or gallic acid
was introduced into the test tube. It was then mixed
with 5 mL of Folin-Ciocalteu’s reagent (diluted to
10 folds) and 7.5% w/v of 4 mL of sodium carbonate
in each tube. The mixture was allowed to stand for
30 minutes at room temperature. Then, the
absorption was measured by using UV-Visible
spectrophotometer at 765nm.

Determination of total flavonoid content

Total flavonoid content determination was evaluated
according to the Rahman et al., 2011[10]. Firstly, 1
mL of sample (200 ug /ml) or rutin at different
concentration was introduced into test tube. Then, it
was mixed with 3 ml of methanol, 10% of 0.2 mL of
aluminum chloride, 0.2 ml of potassium acetate
solution (1 M) and 5.6 mL of distilled water. Then, it
was incubated at room temperature for 30 minutes.
Finally, the absorbance at 415nm was measured.

Antimicrobial test

The bacterial strains used in this study consist of
gram-positive  (Bacillus subtilis, Enterococcus
faecalis, Streptococcus pyogenes) and gram-negative
organisms  (Escherichia  coli, = Pseudomonas
aeruginosa and Klebsiella pneumonia).
Microorganisms were exposed to the different
extract concentration (2:5 and 4:5) using an agar
based assay [6, 7]. 100 ul of each isolate was spread
uniformly over Mueller Hinton Agar (MHA)
medium by using a cotton swab. Five mm wells
were formed on the agar plates using a sterile cork
borer and aliquots (100uL) of extracts each at
different concentrations were deposited into the
well. The well at the center was placed with tap
water which acts as a negative control. Inhibition
activities against microbial strains were determined
by measuring the zones of inhibition formed around
the well in millimeter (mm) after 24 h of incubation
at 37°C. Standard ciprofloxacin was used as positive
control to ensure the activity of standard antibiotic
against the test organisms. Distilled water was used
as negative control.
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RESULT AND DISCUSSION

SPF determination:

The SPF is a quantitative measurement of the
effectiveness of a sunscreen formulation. The higher
the SPF value, the higher is the protection activity. A
sunscreen product should have a wide range of
absorbance in wavelength between 290 and 420 nm
to provide maximum protection. In- vitro SPF is
useful as a screening tool for sunscreen agent
development. In this study, P. acidus extract was
evaluated for sunscreen protective activity by UV
spectrophotometry applying Mansur mathematical
equation. The SPF value is compared to the A. vera
and marketed sunscreen product. SPF value of P.
acidus was found to be even higher than the SPF of
well-known medicinal plant which commonly used
in cosmetic product, A. vera (Figure 1). This study
also revealed that the exact SPF value of marketed
sunscreen product was found to be lower than its
labelled SPF. The sunscreen activity of the extract is
due to the presence of phenols, flavonoids and other
constituents of the fruits. Flavonoids and phenols
have been reported to protect the skin from the
inflammation and erythema. The antioxidant
property of the P. acidus potentiates the UV
protection and photo-protection activity [8].This
study suggest that P.acidus may be used topically as
alternative for synthetic sunscreen product to protect
skin against ultraviolet, that provides antioxidant
benefit as well. Furthermore, the use of synthetic
sunscreen is related to the side effect of various
chemical presences such as amino benzoic acids,
titanium oxide and zinc oxide.
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Figure 1: Comparison of SPF value of P. acidus
extract, marketed sunscreen product and A. vera
extract.

Antioxidant activity:

In this research, total phenolic and total flavonoid

content which is correlated with the antioxidant
potential were found to be 620.14 + 0.85 mg gallic
acid equivalent/g plant material and 36.71 = 0.1 mg
rutin equivalent/g plant material respectively. The
antioxidant potential of extract was determined by
in-vitro antioxidant activity using DPPH assay. The
DPPH assay is a rapid and sensitive method which
has been widely used for the screening of
scavenging activity of antioxidant. =~ DPPH
antioxidant assay is based on the ability of
antioxidants presence in the plant extracts to
scavenge DPPH free radical and causing
decolourization of DPPH.The ability to scavenge
DPPH free radical indicate hydrogen donating
capability of plant extracts[13].Radical scavenging
activities can prevent the deleterious effects of free
radicals in Alzheimer's disease, cardiovascular
disease and cancer [14]. This study revealed that the
antioxidant activity of P.acidus is directly
proportional to the concentration of the extract as
depicted in figure 2. The ICsy value of P.acidus was
found to be 40.25ug/ml. The DPPH scavenging
activity of this plant is better than as other reported
plant with good antioxidant activity (Centella
asiatica , 0.2 mg/ ml; Pisonia alba, 0.18 mg/ mi;
Orthosiphon stamineus, 0.21 mg mL; Mentha
arvensis, 0.22 mg/ml; Ocimum basilicum, 0.19
mg/mL) (Subhasree et al., 2009; Zakaria et al.,
2008).The percentage of scavenging activity of P.
acidus extract was considered good but its activity is
lower than standard ascorbic acid (Figure 2).

Antimicrobial test:

Antibacterial activity of P. acidus extract was
evaluated in-vitro against Pseudomonas aeruginosa,
Klebsiella pneumonia, Enterococcus faecalis,
Bacillus subtilis, Escherichia coli and Streptococcus
pyogenes using well diffusion antimicrobial assay.
The well diffusion antimicrobial assay served as an
established method to determine antimicrobial
activity of herbs, commercial oral product and
cosmetic product [17]. Extract showed antimicrobial
activity against all the tested microorganisms except
Escherichia coli and Streptococcus pyogenes (Table
1). Standard antibiotics, ciprofloxacin showed
greater zone of inhibition for all the strains while
distilled water showed no inhibition activity against
all the strains. The antimicrobial activity of P. acidus
might be via disruption of microorganism’s cell
wall, inhibition of microbial enzyme activity or by
slowing multiplication process of microbial species
[18]. The antimicrobial activity of P. acidus might
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be due to the high phenolic and flavonoid compound
present in this plant which is 620.14 + 0.85mg gallic
acid equivalent/g plant material and 36.71 = 0.1mg

rutin equivalent/g plant material respectively. The
Presences of phenolic and flavonoid compound are
Associated with the antimicrobial activity [19].

Table 1: Zone of inhibition (mm) of P. acidus agueous extract against different strains of
Microorganisms

Plant extract | Strains P. K. E. B. subtilis | E. coli S.

Conc. aeruginosa | pneumonia | feacalis (mm) (mm) pyogenes
(mm) (mm) (mm) (mm)
1.00g/ml | 5.6+£0.5 3.3£0.6 2.3+0.5 9.1+0.3 | 0.0+0.0 |0.0£0.0

Adqueous P.

acidus 0509/ ml | 3.6+£0.5 0.0+0.0 0.0+0.0 8.3£0.6 0.0£0.0 | 0.0£0.0

0.25 g/ml 3.0£0.5 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0 | 0.0£0.0
Ciprofloxacin | 30.00 5.2+0.3 46+05 35+04 |41+02 |24=%£05 |3.2%07
pg/mi
CONCLUSION
This present study gathered experimental evidence [6] D Andrianto, T Katayama, TJ Suzuki. Forest
that the P. acidus fruits extract possesses antioxidant Biomass Utilization Society. 10: 19-25
property that might contribute to its antibacterial and (2015).
sun protective activity. Therefore, it can be used as [71 RM Sayre, PP Agin, GJ Levee, E Marlowe.
potential agent for the treatment of infectious disease Comeparison of in-vivo and in-vitro testing
and protection against oxidative damage due to free of sun screening formulas. Photochem.

radicals. P. acidus also can be used as natural agent Photobiol, Oxford. 559-566 (1979).

topically to provide sun protective activity. Further [8] HY Choi, EJ Jhun, BO Lim. Application of
studies can be done for this plant for isolation and flow injection-chemilumineacence to the
identification of more constituents from P. acidus. study of radical scavenging activity in

plants. Phytotherapy Research. 14:250-253
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