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Piper baccatum Blume was investigated for the possible presence of bioactive compounds. Ethanol (PbE), chloroform (PbC), hexane (PbH), aqueous
(PbA) and decoction (PbD) extracts of P. baccatum were prepared and subjected to evaluation of bioactivities. The toxicological evaluation utilized the
brine shrimp lethality test (BSLT) and the determination of antioxidant activities included the 1,1-Diphenyl-2-picrylhydrazyl (DPPH) radical
scavenging activity assay, the phosphomolybdenum assay for total antioxidant capacity and the Folin-Ciocalteu assay for total phenolics content.
Among the extracts, the aqueous extract PbA exhibited the most toxic activity against the brine shrimp Artemia salina with an LC,, of < 10 ppm. Both
the aqueous and decoction extracts (PbA and PbD) showed the same ability to scavenge the free radical DPPH (EC;,,, 25.0 ppm). The hexane extract
PbH possessed the highest total antioxidant capacity as expressed by its Ascorbic Acid Equivalents (AAE) value of 95.8 and Butylated
Hydroxytoluene Equivalents (BHTE) value of 94.4. The highest total phenolics content was exhibited by the chloroform extract PbC having a Gallic
Acid Equivalence (GAE) value of 99.2. The results indicate that bioactive compounds may be purified and isolated from the different extracts of P,

baccatum.
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INTRODUCTION

lants have been used by man as drugs for more than a

century and biologically active substances derived from
plants have served as templates for the synthesis of
pharmaceuticals””. Many researches have been involved in
investigating the chemical constituents of species belonging to the
genus Piper”'”. Aside from the traditional use of piper species as
spices in food""", studies have revealed that piper species also
possess a number of pharmacological properties'*like
antifeeding”, DNA-damaging”, antibacterial*”, antifungal™”,

antiplatelet'*'", antioxidant'*, anti-inflammatory"”’,
antiamoebic'”', insecticidal"*"" cytotoxic'’?*' and
antiplasmodial*”

P. baccatum is a dioecious vine that belongs to the family of
Piperaceae™. The fruits of P. haccatum are used as spice and the
decoction of its roots is traditionally used in the Philippines to
treat venereal diseases. There are only few experimental studies
that validate the therapeutic claims of the plant P. baccatum™.

The brine shrimp lethality test is considered a useful tool for
preliminary assessment of toxicity™ and has been used for the
detection of toxins”"*’, heavy metals””, pesticides™ and plant
extract toxicity™ .

Plants have long been accepted to contain naturally occurring
substances possessing antioxidant activity"”. At present, a
heightened interest exists in reaction oxygen species and their
roles in many chronic disorders”*”. Accordingly, researches are
being focused on the protective biochemical functions of
naturally occurring antioxidants in plants. A large number of
methods have been developed in order to evaluate antioxidant
activity™™!. One of these methods is the DPPH radical
scavenging activity assay which is considered as one of the
standard and easy colorimetric methods for the evaluation of

antioxidant properties of pure compounds'*”. The DPPH assay has

the advantage of having good stability, credible sensitivity,
simplicity and feasibility™’. Another in vitro model for the
assessment of total antioxidant activity is the
phosphomolybdenum method which is based on the reduction of
Mo (VI) to Mo (V) by the antioxidant compound and the
subsequent formation of a green phosphate/Mo(V) complex at
acidic pH"". It evaluates both water-soluble and fat-soluble
antioxidants™”. Plant extracts with high phenolics content have
been known to possess strong antioxidant activities due to
intrinsic reducing capabilities™. Phenols in plant extracts react
with specific redox reagents like the Folin-Ciocalteu reagent to
form a blue complex that can be spectrophometrically
quantified”™. The Folin-Ciocalteu method is described in
several pharmacopoeias™. The reaction forms a blue
chromophore constituted by a phosphotungstic
phosphomolybdenum complex*” where the maximum
absorption of the chromospheres depends on the alkaline solution
and the concentration of phenolic compounds.

This study establishes the extraction and antioxidant activities
ofthe bioactive constituents present in the leaves of the medicinal
plant P. baccatum.

MATERIALSAND METHOD
Plant collection and preparation of crude extracts

The whole plant of P. baccatum was collected from Brgy.
Bonbon of Butuan City, Agusan del Norte, Philippines. About 1.2
kg of the plant's dried leaf sample were pulverized using a sterile
electric blender, weighed and percolated with enough 95%
ethanol for three days. The solution was filtered, concentrated in
vacuo using a rotary evaporator at temperatures not exceeding
40°C and was weighed to give the crude ethanol extract (PbE). A
portion of the crude ethanol extract (PbE) was sequentially
partitioned in hexane:water and chloroform:water solutions. The
hexane-soluble, chloroform-soluble and aqueous soluble
portions were individually concentrated in vacuo and were
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weighed to give the crude hexane (PbH), chloroform (PbC) and
aqueous extracts (PbA), respectively. The decoction was
prepared by boiling around 200 g of the fresh and clean samples of
the plant's leaves which were cut into pieces, in sufficient amount
of distilled water (1:2 ratio) for 5 minutes. The mixture was then
filtered and freeze-dried to give PbD.

Brine shrimp lethality test

The crude extracts were evaluated for lethality to brine shrimp
using standard methods with a slight modification™’. Four
concentrations of the extracts (1000-, 500-, 100-, and 10-ppm)
were prepared in three replicates. The prepared test solutions
were then subjected to lethality test against the brine shrimp 4.
salina. The number of dead and alive nauplii was counted after 24
hours. Using Reed-Muench method**”, LC,, values for all the
crude extracts were determined.

DPPH radical scavenging activity

Using the method of Lee and Shibamoto"", the DPPH radical
scavenging activity of all test samples were examined by
comparison with that of known antioxidant Ascorbic Acid (AA).
The extracts were prepared at concentrations of 500-, 100-, 50-
and 25 ppm. A 500-ppm stock solution was prepared by
dissolving 1 mg of the extract with 2.0 mL methanol. Volumes of
200 pL, 100 uL and 50 pL from the 500-ppm stock solution were
transferred in a 10-ml test tube and the remaining volumes (800
pL, 900 pL and 950 uL, respectively) were added with methanol
to make 1-mL solution. The mixture was shaken vigorously and
was allowed to stand at room temperature for one hour.
Absorbance was measured at 517 nm against methanol as a blank
in the spectrophotometer. The percent of DPPH decoloration of
the samples was then calculated according to the formula:

control

A

Asamp!e % 100

control

Antiradical activity =

where A4,,,,,,1s the absorbance of DPPH radical and methanol,
A, 4. 18 the absorbance of the DPPH radical and sample/extract.
Each sample were assayed in triplicate and mean values were
calculated.

Total antioxidant capacity assay by
molybdenum method

the phospho-

The total antioxidant capacity of the crude extracts was
determined by the phosphomolybdenum method™”. A 0.3 mL
extract solution with 200-ppm concentration was dispensed into
screw-capped test tubes and were added separately with 3.0 mL
reagent solution of 6M H,SO,, 28mM sodium phosphate, and
4mM ammonium molybdate. The capped tubes were incubated at
95°C for 90 minutes. The absorbance was measured at 695 nm
using a spectrophotometer after cooling it to room temperature.
Methanol was used as the control. The antioxidant activity was
expressed as ascorbic acid equivalents (AAE) and butylated
hydroxytoluene equivalents (BHTE), determined from a linear
equation established using ascorbic acid and BHT as reference
standards. The results were reported as means of triplicate
analysis.

Determination of total phenolic contents by the Folin-
Ciocalteu method

Using the method of Makkar et al.””, the total phenolics
content of the crude extracts were determined. A volume of 0.1
mL (0.5mg/mL) of sample was combined with 2.8 mL of 10%
Na,CO, and 0.1 mL of 2N Folin-Ciocalteu reagent. Absorbance at
725 nm was measured after 40 minutes. Total phenolics were
determined as milligrams of gallic acid equivalents per gram of
sample by computing with standard calibration curve constructed
for different concentrations of gallic acid (25-, 50-, 100-, 200
ppm). Results were reported in gallic acid equivalents (GAE).

RESULTS
Brine shrimp lethality test

The results obtained for the mortality rate of the brine shrimp
A. salina after 24-hour exposure and the LC,, values of the crude
extracts of P. baccatum is summarized in Table 1.

DPPH radical scavenging test

Table 2 summarizes the averaged DPPH-radical scavenging
activities of the crude extracts of P. baccatum.

Total antioxidant capacity by the phosphomolybdenum
method

Depicted in Figure 1 is the total antioxidant capacity of the

Table 1: Brine shrimp mortality and LC, values of the P. baccatum crude extracts.

Crude Extract Percent Mortality after 24-h Exposure*,% LCsp.ppm
10 ppm 100 ppm 500 ppm | 1000 ppm
PbE 3.0 100.0 100.0 100.0 28.84
PbH 0.0 100.0 100.0 100.0 30.90
PbC 0.0 100.0 100.0 100.0 30.90
PbA 63.0 84.0 88.0 94.0 <10.00
PbD 44.0 52.0 95.0 95.0 39.81

* - mean of triplicate analysis

PbE - Piper baccatum ethanol extract, PbH - hexane extract, PbC - chloroform extract,

PbA - aqueous extract, PbD decoction.
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Table 2: DPPH antiradical activities of P. Baccatum leaf extracts at various concentrations.

Antiradical Activity®, %
Samples ECso, ppm
25 ppm 50 ppm 100 ppm 500 ppm
AA** 28.6 63.4 97.1 96.6 43.5
PbE T 5.3 13.6 72.2 349.1
PbH 1.6 13.3 13.2 21.4 >500.0
PbC 1LY 18.7 26.8 81.4 276.5
PbA 90.0 96.1 95.3 92 <25.0
PbD 61.1 89.8 83.1 81.9 <25.0

* - mean of triplicate analysis

** _ Ascorbic acid standard

PbE - Piper baccatum ethanol extract, PbH - hexane extract, PbC chloroform extract
PbA - aqueous extract, PbD decoction.
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Figure 1: Total antioxidant capacities of P. baccatum leaf extracts at 200-ppm concentration expressed as
ascorbic acid equivalents (AAE) and buty. lated hydroxytoluene equivalents (BHTE)
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Figure 2: Total phenolics content of P. baccatum leaf extracts at 500-ppm expressed
as gallic acid equivalence (GAE)
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various crude extracts of P. baccatum expressed in terms of
ascorbic acid equivalence (AAE) and butylated hydroxytoluene
equivalence (BHTE).

Total phenolics content

[lustrated in Figure 2 are the total phenolics content of the
crude extracts of P. baccatum determined using the Folin -
Ciocalteu method.

DISCUSSION

Results show that the effects of the crude extracts of P,
baccatum on the mortality of the brine shrimp 4. salina depended
on the type of crude extract and its concentration. For the ethanol,
hexane and chloroform extracts, all of the brine shrimps died upon
exposure to 100-ppm and higher concentrations of such extracts.
Meanwhile, for the aqueous extract and decoction of P. baccatum,
the effect to the mortality of brine shrimp was concentration
dependent with the highest brine shrimp mortalities observed
with the highest concentration tested (1000 ppm). Based on the
LC,, values, the most lethal extract is the aqueous extract PbA
since it only takes less than 10-ppm concentration of such extract
to kill 50% of the brine shrimps.

According to Meyer et al.””, a crude plant extract can be

considered toxic (active) if it has an LC,, value of less than 1000
ppm while non-toxic (inactive) if the value is greater than 1000
ppm. The results in Table 1 indicated that all the crude extracts of
P. baccatum have LC,, values of less than 1000 ppm which
indicate that these extracts are considered to be toxic or active.
Among the various extracts, the aqueous extract of P. baccatum
(PbA) was the most active and the least active was the decoction
(PbD).

The aqueous extract of P. baccatum exhibited the highest
antiradical activity in all of the concentrations tested. It is
followed by the decoction. The activities of the polar extracts PbA
and PbD were relatively higher than those of the standard
(Ascorbic Acid) at the 25- and 50-ppm concentrations. At the
higher concentrations (100- and 500-ppm), the activities of PbA
were comparable to those of ascorbic acid. Meanwhile, the
hexane extract has the lowest antiradical activity among all the
crude extracts. The results indicate that the polar extracts have
greater ability to scavenge the radical DPPH than the medium-
polar or nonpolar extracts.

The results indicate that among the crude extracts of P,
baccatum, the hexane extract and the chloroform extract
exhibited the highest and lowest antioxidant capacity respectively
in terms of both Ascorbic Acid and Butylated Hydroxytoluene
equivalents. Results also indicate that the ethanol and aqueous
extracts have similar antioxidant capacities.

In terms of total phenolics content, the values ranged from 7.1
t099.2 mg gallic acid/ g sample and the extracts can be arranged in
the order PboH<PbA<PbE<PbC<PbD.

CONCLUSION

Results of the study have shown that all the crude extracts of P
Baccatum exhibited bioactivities in terms of toxicity to brine
shrimp and antioxidant properties.The aqueous extract PbA was
the most active in the brine shrimp lethality test with an LC,, value
of < 10 ppm. The others extracts are active as well and these
results warrant further investigations on the isolation and
identification of the bioactive components present in the crude
extracts. Over-all evaluation of results of the various in vitro

antioxidant property methods, the decoction (PbD), aqueous
(PbA) and chloroform (PbC) extracts of P. baccatum exhibited
considerable results which make them good candidates for
further investigation.
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