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ABSTRACT
Triterpenesa-amyrin, oleanolic acid and ursolic acid were poegily described as
the active components presentHitus pseudopalma. It was also reported to have a
strong scavenging activity against various freeicadd, owing to aforementioned
phytochemicals. In the present study, comparisothefantioxidant capacity of the
standard triterpenes was performed using micrqpigeie method. General antioxidant
tests such as DPPH and FRAP assays and specificfdeshe scavenging activity
towards nitric oxide (NOe¢), superoxide (#PDand lipid peroxides (LOOs) were done.
Thin layer chromatography of the crude ethanolaf kextract ofF. pseudopalama
together witha-amyrin (0.831), oleanolic acid (0.769) and ursaddicid (0.769)
revealed that two spots from the extract corresporidat of the standard compounds.
Results showed that-amyrin, oleanolic acid and ursolic acid are protmmors, all
having an IGp value of >333.33uM and possess a reducing powes¥R09.09uM).
Ursolic acid (IGo>166.671M) gave the highest NOe scavenging actifatipwed by
oleanolic acid therw-amyrin. Similarly, «Qscavenging assay demonstrated that
ursolic acid had the highest inhibitory activity aagst Q. Lastly, B-carotene
bleaching assay, revealed thaamyrin (IGo<15uM), oleanolic acid (I§<15uM)
and ursolic acid (I&<15uM) have prevented lipid peroxidation. Micratitelate
method unequivocally demonstrated that triterpearesstrong antioxidants and that
these compounds are likely responsible for theoaitant and free radical scavenging
action ofF. pseudopal ma.
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INTRODUCTION
The Philippines contains diverse natural resoundgsrein most of which remained to
be underutilized and unstudied. The pharmacolbegitacts ofF. pseudopalma have
been ascribed including antioxidant and antiur@iib activities (Santiago and
Valerio, 2013; Acosta, et al.,, 2013). The saidnplalso demonstrated a cytotoxic
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activity against human hepartocarcinoma (HepG2teawrell lines (Bueno, et al.,
2013). These activities observed frofm pseudopalma may be attributed to
triterpenes and sterols identified by Ragasa,. €2809).

Pentacyclic triterpenes are widely distributed tigloout the plant kingdom.
Of which about 4,000 known species were found tespss a wide spectrum of
biological activities; they are bactericidal, fuagial, antiviral, cytotoxic, analgesic,
anticancer, spermicidal, anti-allergic, anti-diadet antiurolithic, and anti-
inflammatory (Patocka, 2003., Vasquez, et al., 20Moreover, terpenoids modulate
the activities of peroxisome proliferator-activateelceptors (PPARs), a ligand-
dependent transcription factor. These lipid senhsontrol the energy homeostasis
inside the body and are usually related to the iamant for obesity-induced
metabolic disorders (type 2 diabetes, hyperlipideminsulin resistance and
cardiovascular diseases) (Goto, et al., 2010).

The triterpenoidsg-amyrin, oleanolic acid and ursolic acid, are amaing
identified phytochemicals ifr. pseudopalma (Ragasa, et al., 2009). Some reports
demonstrated the antioxidant activity of both ot#damacid and ursolic acid (Tsai and
Yin, 2008) but no reports yet faramyrin. In this study, the antioxidant activities
standarda-amyrin, oleanolic acid and ursolic acid were compgaand establish the
relevance of these compounds preseift jpseudopal ma.

MATERIALS AND METHODS
Preparation of leaf extract: Ficus pseudopalma leaves were collected from the
municipality of Baao in Camarines Sur, Philippireasd were authenticated on the
Botany Division of the Philippine National MuseunThe leaves were air dried and
were ground. One kilogram of the ground leaves seadked with 95% ethyl alcohol
in a 1:10 ratio. The filtrates after each solvextraction were concentrated separately
using the rotary evaporator (Eyela) a’@Quntil syrupy consistency was obtained
(Santiago and Valerio, 2013). The crude extract wai-dried and was weighed
obtaining a 4.57% vyield.
Thin Layer Chromatography: Thin layer chromatography (TLC) was performed to
show the presence afamyrin, oleanolic acid and ursolic acid in thed=wethanolic
leaf extract ofF. pseudopalma. Small spots of the standard compounds were
introduced to a pre-activated TLC plate (8cmx5cnihe solvent system that was
used consists of toluene, ethyl acetate and melthan® ratio of 6:3:1. The TLC
experiment was run on a closed chamber until thetrobthe components of the
crude ethanolic leaf extract Bf pseudopalma had completely separated.
Microscale Antioxidant Assays
DPPH Scavenging Assay: The proton donating ability of the three standandse
assed using the protocol as described by SantiagoValerio (2013).a-amyrin,
oleanolic acid and ursolic acid were dissolved iatimnol and were diluted into
different concentrations. Each of these solutiassiwaded into a 96-well microplate
(10pl) and 140pl of 6.58xI4 DPPH solution was added. The microplate was
incubated for 30min at 2& in the dark and the absorbance was measured7atb1
using Corona Microplate Reader SH-1000.
FRAP Assay. Ferric reducing antioxidant power assay was use@vi@uate the
reducing power ofi-amyrin, oleanolic acid and ursolic acid. Fortycroliter of the
standard compounds, at different concentrations,e wadded with 100ul 1.0M
hydrochloric acid, 20ul 1% sodium dodecylsulphated a30ul 1% potassium
ferricyanide. The resulting solutions were incelaat 50°C for 20 min. After which,
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30ul of 0.1% ferric chloride was added to each tsmhg and aliquots (150ul) were
transferred into a 96-well microplate. The absodeawas read at 750nm using
Corona Microplate Reader SH-1000 (Santiago andri¢al2013).

Nitric Oxide Scavenging Assay: The nitric oxide scavenging ability of the standard
compounds were determined by Griess reaction addpien Santiago and Valerio
(2013). a-amyrin, oleanolic acid and ursolic acid were digsd in methanol and
different concentrations of these compounds weepared. A hundred microliters of
each sample were added with 400ul 10mM sodiumpriisside and 100ul phosphate
buffered saline (PBS), pH 7.4. The solutions wereubated for 150 min at 25°C.
After which, 100ul of each solution were transfdrte a new tube and 200ul 0.33%
sulfanilamide was added. The resulting solutioesewincubated for 5 min at 25°C.
Then, 200ul 0.1% napthyl ethylene diamine was addgghin, they were incubated
for 30min 25°C. One hundred fifty microliters okthesulting mixture was transferred
to a 96-well microplate in triplicate and was redadb40nm using Corona Microplate
Reader SH-1000 (Hitachi, Japan).

Superoxide Scavenging Assay. a-amyrin, oleanolic acid and ursolic acid in metHano
were diluted to different concentrations. Five moiiter of each standard compounds
were transferred in a 96-well microplate. Then, I5SD8uM NADH, 50ul 156pmM
nitro blue tetrazolium (NBT) and 50ul 60uM phenaezimetho sulfate (PMS) were
mixed to the standard compunds. A 5-minute indobalvas done at 25°C before
reading the absorbance at 560nm using Corona MatmReader SH-1000 (Hitachi,
Japan) (Santiago and Valerio, 2013).

p-Carotene Bleaching Assay: The assay was conducted based on the protocol
described by Lai and Lim (2011). An initial stos#dution off3-carotene/linoleic acid
was prepared by dissolving 5mg @fcarotene in 50ml of chloroform. Three
milliliters of these solutions was added to 40mdirdleic acid and 400mg of Tween
40. The resulting mixture was then evaporated usingtary evaporator until the
chloroform had evaporated. One hundred millilitefrglistilled water was then added
to the mixture and an initial absorbance of thalfimixture was recorded at 470nm
and 700nm.

In a small tube, 582ul di-carotene/linoleic acid emulsion was mixed with
18ul of a-amyrin, oleanolic acid and ursolic acid at diffsreoncentrations. The
tubes were incubated at 50°C for 60 min. Then thalgion was loaded in a 96-well
microplate in triplicates. The absorbance of theuksion at 470nm and 700nm was
determined using Corona Microplate Reader SH-16@¢hi, Japan).

Statistical Analyses: Statistical tests were performed using SPSS ver&iorand
PHStat ver 3.2. Mean and its standard error (Stubfe used to summarize the data
gathered from the experiment. Two way analysisasfance was used to determine if
there is a significant difference in the mean petage inhibition of DPPH, nitric
oxide and superoxide radicals as well as mean ptge of reducing power
according to concentrations and treatments. Tukei&® was used for post hoc
analyses an® values less that 0.05 indicate significant diffee

RESULTS AND DISCUSSION
As shown in Figure 1, the TLC chromatogram of thede ethanolic leaf extract &t
pseudopalma revealed the presence oefamyrin, oleanolic acid and ursolic that
corroborated the results obtained by Ragasal. (2009). The chromatogram was
visualized using iodine crystals. Rf values coroegping to each spots are
summarized in Table 1.
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In addition to the obtained results, lupeol, anotheerpene, was also detected
on the TLC chromatogram of the crude ethanolic dfat of F. pseudopalma as
shown in the latest report of Santiago and May6i.4.

Assessment of the Antioxidant Activity of a-Amyrin, Oleanolic Acid and Ursolic
Acid: a-amyrin, oleanolic acid and ursolic acid are peydthc triterpenes that were
identified by Ragasa, et al. (2009) to be presarthe leaf extract df. pseudopal ma.
According to the study of Santiago and Valerio @01the crude ethanolic leaf
extract ofF. pseudopalma possessed a good scavenging activity against $dveea
radicals including DPPH, NOe and LOOe. In thisaet) the study was done to know
whether this elicited antioxidant function of thaids plant was contributed by its
active phytochemicals.

Standard a-amyrin, oleanolic acid and ursolic acid were uded the
antioxidant tests. As shown by the DPPH scavengssgy, oleanolic acid had the
highest scavenging activity at 333.33uRk(.05) followed by oleanolic acid and
amyrin (P<0.05). This assay measures the ability of sargpkect as a proton donor
and eventually help stop the damaging effect oftrea free radicals.

On the other hand, the ferric reducing ability b tstandard compounds
showed thata-amyrin had the highest reducing power at 909.09(R#0.05)
followed by oleanolic acid and ursolic aci®<0.05). Reducing power of these
compounds were evaluated by their ability to redug€* ions to F&" as shown by
the formation of a Prussian blue solution.

Both the proton donating ability and the reduciogvpr of the compounds are
good markers for the antioxidant capacity. As dest@ted, the three compounds
can act as potent antioxidants that may have beatrilsutors to the antioxidant
activity that was elicited blf. pseudopalma.

Specific antioxidant tests were also performed lab@ate the scavenging
ability of the standard compounds towards bioldgjcactive free radicals. Nitric
oxide (NOe) is one of the reactive nitrogen spegessent in the body that acts for
several functions (Hofseth, et al., 2003). All #retandard compounds have a
concentration-dependent inhibition of NOe, wheresalic acid had the highest
scavenging activity at 66.67uM concentrati®x@.05) among the three followed by
oleanolic acid and-amyrin having the lowest activity?€0.05).

On the other hand, superoxide f9Oradical scavenging assay showed that
ursolic acid, oleanolic acid ang@-amyrin demonstrated similar inhibitory activity
towards <@ (P>0.05). Although oleanolic acid had an evident @miation-
dependent @ scavenging, the activity of ursolic acid am@myrin showed that they
are more effective scavengers at low concentratfpr6.05) compared to oleanolic
acid.

The exhibited inhibitory activity of the standardemical compounds towards
NOe and *Q shows that these compounds are helpful in maingithe ROS levels
inside the body and avert the occurrence of oxrdairess. Inside the body, NOe« and
*O, react with one another to form a more reactivecigpealled peroxynitrite
(ONOOQ), which in effect causes a more severe damaghetaells (Mayer, et al.,
2006). In relation to that, NOe is usually asstemiato inflammation, rheumatoid
arthritis and osteoarthritis (Murrell, et al., 199%d carcinogenesis (Hofseth, et al.,
2003). Furthermore, reaction of s@ith H,O, also produces another highly reactive
ROS, which is the hydroxyl radical (¢*OH). By inhibg the production of NOe and
*O,, oxidative stress-related diseases such as dglweteliovascular diseases as well
as neurodegenerative disorders may be preventeddcourring.
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Inhibition of lipid peroxidation was measured byingsp-carotene bleaching
assay (Lai and Lim, 2011). In this assay, oxidatal 3-carotene together with
linoleic acid produced free radicals through thetadztion of a hydrogen atom from
the diallylic methylene group in linoleic that selsiently attack the highly
unsaturated structure di-carotene. Antioxidants take part in this reaction
neutralizing the active linoleic free radical inder to abstract its action towarfls
carotene (Jayaprakasha, et al., 2006). All of timeet standard compounds have
similar inhibiting activity towards lipid peroxidah even at low concentrations
(P>0.05).

The demonstrated antioxidant activities of oleanatid and ursolic acid in
this study corroborated the findings that were reggbon other articles. In the study
of Yin and Chan (2007), they determined the antlart activity of oleanolic acid and
ursolic acid at different temperature and pH in panson to the activity oh-
tocopherol. It was shown that these two compoura® a high antioxidant activity
towards 2, 2’-azobis-(2-amidinopropane) and a gaxaVenging activity against sO
Furthermore, in the study of Somova, et(2003), they showed that pure compounds
of oleanolic acid and ursolic acid increased ghitate peroxidase and superoxide
dismutase (SOD) level in Dahl salt-sensitive (DS83%ulin resistant rat model of
genetic hypertension, which demonstrate their amant activity. Lastly,
pretreatment of oleanolic acid and ursolic acitiD, and MPP-induced PC12 cells
increased SOD activity and decreased malonyldigidieliMDA) formation (Tsai and
Yin, 2008). SOD is an enzyme that regulates tloelyction of «Q inside the body to
maintain its required biological level and in orderprevent oxidative damage in the
cells. MDA is an endogenous product of both enzigrend oxygen radical-induced
lipid peroxidation (Niedernhofer, et al., 2003). eltdecreased level of MDA
implicates that the pure compounds of oleanolid acid ursolic acid can inhibit lipid
peroxidation as well.

CONCLUSION
In summary, the findings showed that pure compowfds-amyrin, oleanolic acid
and ursolic acid exhibited antioxidant activity asttbowed a good scavenging action
towards biologically present free radicals. Irsthegard, this activity elicited by the
three compounds may actually been responsiblegmbtiserved antioxidant activity
of F. pseudopal ma.
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Figure-1: TLC chromatogram of crude ethanolic leafextract of F. pseudopalma together with

standard (A) a-amyrin, (O) oleanolic acid and (U) ursolic acid
The Solvent system used were toluene: ethyl acetegtthanol (6:3:1) and chromatogram was viewedguisidine crystals
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Table-1: Rf values of the spots obtained from the TL&hromatogram of the crude ethanolic leaf extract b
F. pseudopalma together with a-amyrin, oleanolic acid and ursolic.

Spots of crude ethanolic leaff Rf Standard Chemical | Rf Value
extract of F. pseudopalma Value | Compounds

S1 0.215 | a-Amyrin 0.831
S2 0.292 | Oleanolic Acid 0.723
S3 0.354 | Ursolic Acid 0.723
S4 0.600

S5 0.677

S6 0.723

S7 0.769

S8 0.800

S9 0.831

S10 0.610

S11 0.908

S12 0.938

Table-2: Proton-donating activity of a-amyrin, oleanolic acid and ursolic acid as measuceby DPPH assay.

Concentration (uUM) % Inhibition
a-amyrin oleanolic acid ursolic acid
33.33 -3.93 5.77 3.70
46.67 -6.93 4.39 3.46
133.33 -3.46 8.78 7.16
333.33 1.62 10.16 10.62

Table-3: Ferric reducing property of a-amyrin, oleanolic acid and ursolic acid measuredypFRAP assay.

Concentration (uUM) % Reducing Power
g-amyrin oleanolic acid ursolic acid
90.91 17.80 13.58 14.19
127.27 17.00 15.37 13.67
181.82 27.45 17.88 13.58
909.09 34.33 22.68 14.01

Table-4: Nitric oxide radical scavenging activity & a-amyrin, oleanolic acid & ursolic acid measured by
Griess assay.

Concentration (UM) % Inhibition
a-amyrin oleanolic acid ursolic acid
16.67 8.61 27.11 33.64
23.33 7.52 35.81 36.90
66.67 11.88 41.25 39.08
166.67 17.32 44.51 37.99

Table-5: Superoxide radical scavenging activity oi-amyrin, oleanolic acid and ursolic acid as measuteby

*O, assay.
Concentration (UM) % Inhibition
a-amyrin oleanolic acid ursolic acid
25.8 12.58 10.67 22.06
32.3 15.63 11.10 22.49
64.5 12.72 12.63 13.82
161.3 16.53 15.91 13.67

Table-6: Inhibition of lipid peroxidation of a-amyrin, oleanolic acid and ursolic acid as measuteby -
carotene bleaching assay.

Concentration (UM) % Inhibition
a-amyrin oleanolic acid ursolic acid
15 66.35 77.98 66.77
21 88.24 91.14 76.17
30 92.87 87.85 93.44
150 87.85 89.98 80.38
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