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ABSTRACT

In this study, Peperomia pellucida was subjectedh® determination of biological activity and isttan of
chemical constituents. Two samples of this plantewesed, which were the air-dried and freeze-drig¢tie
sequential maceration of the plant utilized threéfedent solvents with increasing polarities, naynel
dichloromethane, ethyl acetate and methanol. Thie Thayer Chromatography (TLC) profile showed thergs no
significant different in the chemical constituents both samples. All six crude extracts displayed vitro
antimicrobial activity on Pseudomonas aeruginosahwninimum inhibition zone 9.0+£1.7 mm and no &ttion 7
other type of bacteria (Escherichia coli, Klebsaéepneumonia, Salmonella sp., Bacillus subtilis, éoccus sp.,
Staphylococcus aureus and Streptococcus uberigdttition, antioxidant activity of all of the crudxtracts was
determined using DPPH (2,2-diphenyl-picryhdrazgllical scavenging assay. Among the extracts metheaai@ct
of freeze dried sample showed the highest antioxidativity with 1Gy value of 2.4540.20 mg/ml. The result also
showed that the free radical scavenging activityg weoportional to the concentrations of samples HEolation of
compound from dichloromethane extracts was perfdrineusing various chromatographic techniques saskry
column vacuum chromatography, chromatotron and gragive thin layer chromatography techniques andduce
six single compounds, with three of them were ssfolly characterized as dillapiole, caryophylleogide and
stigmasterol. The structures of the compounds wetermined using IR, UV, EIMS and NMR spectrossopie
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INTRODUCTION

Peperomia pellucidés an annual herb from the Piperadamily which comprises of 14 genera and 1,950 s®eci
widely distributed in many Asia countries and SoofhAmerica. It is popularly known in northeast Bitaas
“coragdozinho” (little heart), “lingua de sapo” (toad’'snigue), “erva-de-vidro” (glass grass), “erva-de-fiibo
(purpoise grass) and locally knownketumpangan air, sirih cinar pansit-pansitanP. Pellucidais well known for
its ethnomedical properties. It is used to cureoafidal pain, abscesses, boils, malaria, convulsiooi, fatigue,
gout, headache and renal disorder [1-4]. Other thajP. Pellucidais also used to treat measles, small pox, male
impotence, mental disorder and breast cancer [AnTrazil, the plant is also used in treatmenttoe furuncles
and skin infections [1]. It is also utilized as @mollient and to control cough and cardiac arrhy#hf@]. The plant
is identified to reduce constipation and emaciatiohuman body [7]. In addition, the plant is usedfacial rinse
for acne and complexion problems. Fresh juice einst and leaves oP. Pellucidaare used to treat eye
inflammation in South America [1, 7]. The decoctiohthe plant is used to decrease uric acid level @ treat
kidney problems, gout, bone aches and arthritis \/8fereas, the infusion and decoction from leaves stems
alone was used to control blood cholesterol lenel ta increase the flow of urine in our body [1]ffErent parts of
the plant are used in various ways as a traditiosmaind healing medicine as well as wound dressiagerial.
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Indians in Bolivia consumes the whole plant to dtapmorrhages [3, 9]. Moreover, the plant was neieegl as one
of the ten herbal medicines in the Philipines Amebby the Department of Health (DOH) of the coyhne to its
medical properties [10].

Chemical studies carried out on Piperaceae spéwgs revealed the occurrence of a variety of comgsu
including pyrones, lignoids, polyphenols, unsatetlaamide, essential oil and alkaloid [11]. viougtpbhemical
investigation onP. pellucidahave shown the presence of flavanoids, phytosteapiols, substituted styrenes,
pellucidin A, a dimeric (Ar@), secolignans [12] terpenes, arylpropanoids arhplic compounds [13-16].

These species have been extensively investigatadsaarces of new natural products with potentidihacrobial,
anticancer, cytotoxicity, anti-inflammatory, anage antitumor and antiedematogenic activity [518;19]. Some
of the compounds isolated from this plant were @st@d for their biological activity. Patuloside A,xanthone
glycoside displayed weak antifungal and antibagtefatuloside A also cytotoxic to brine shrimp plajl]. 2-
Methylene-3-[(3',4",5'-trimethoxyphenyl) (5"-meth@x3",4"-methylenedioxyphenyl) methyl] butyrolactonand
peperomine E exhibited cytotoxic activity againdt-6D, MCF-7 and HelLa cell lines. The 7,8-trans-8r@hs-8,8'-
trans-7’,8'-cis-7,7'-bis(5-methoxy-3,4-methylenedyphenyl)-8-acetoxymethyl-8’-hydroxymethyltetrahgtliran
showed cytotoxic activity against MCF-7 cell lired displayed an estrogen-like activity [14].

Peperomia pellucidas a succulent plant, thus the drying method igdrtant to avoid any decay of the plant prior
to extraction. Thus two drying method were appligdch were air dried and freeze dried. Air driedthods was
preferred by the small medium industry becausefrineze dried method is expensive. In order to datex the
better technique for drying the. pellucida we have performed a phytochemical examinatiorP.oPellucida
compare the TLC profiling and biological activity the P. Pellucidacrude extract obtained from different drying
method and also from different type of solvent éatraction. The isolation and characterization & bioactive
compounds from loca#. Pellucidais also reported.

EXPERIMENTAL SECTION

2.1 Collection and Preparation of Plant Samples

Approximately 30kg of matur®. pellucidaplant samples were collected from an oil palm famn$egari, Lumut,
Perak, Malaysia on June 2010. Plant samples whicttamed cuts and infection due to insect invasimre
discarded. Plant samples were washed with runnemgmand separated into two batches. The firsthbatglant
samples was air-dried under the shade (5 daysfuatiter freeze-dried under -40°C (1 day) to remang extra
moisture that might caused problem in purificatioethod. The second batch, the fresh sample wasilisgul
directly in freeze dryer under -40°C (5 days). Tdant wet weight and dry weights were recorded.nThee
samples were ground using a blender into powden.for

2.2 Extraction

Ground samples in powder form were extracted wiithldromethane (DCM) at room temperature for 48reait a

time. The soaked plant materials were then filtécedollect the soluble extract, and this proceas wepeated until
almost clean filtrate was obtained. The samplesMiéiered using Buchner vacuum filter set with whan filter

paper no.2 (100 @). Filtrates, or the DCM extraetse then evaporated under a reduced pressur€@tusthg a
rotary evaporator. The remaining solvent was furtieenoved by drying the sample in a laminar flowoédor a

few days. The residues were then extracted by ettglate (EtOAc) for 6 times and then followed bstimanol

(MeOH) for 6 times in same procedure. The crudeaexs were used in the isolation of chemical compsuand
determination of biological activity.

2.3 Antibacterial Activity Assay

The microbial growth inhibitory potential of theutle extracts and pure compounds was determinetieodisc
diffusion method [20] cited by [21]. Samples of deuextracts in series concentrations, i.e. 20§@isc, 1000
ng/disc, 500ug/disc, 240ug/disc and 12g/disc were be loaded onto each Whatman No. I fiéper discs (9,
6mm) and dried in laminar flow to remove the solveinstock solution. Then, the discs were locatedhe surface
of the previous inoculated agar. The plates wererted and incubated for 24 hours at 37 °C. Clelaibition zones
around the discs indicated the presence of antiiial activity. The zones around the disc were messafter the
incubation period. The experiments were performetiplicates to determine the inhibition zone.

2.4 Determination of DPPH Scavenging Activity

The free radical scavenging activity Bf pellucidaextracts was measured in terms of radical scavgrafaiity or
hydrogen donating by using the stable DPPH withstiamdard, i.e quercetin [22]. Using 96 well pla@&ul each

of 0.15625, 0.3125, 0.625, 1.25, 2.5, 5 mg/RLpellucidacrudeextracts and quercetin (in DMSO) was added.
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Subsequently, 200l of DPPH (2.37g in 100 ml) was added to this mixtéxeter 30 minutes of incubation at room
temperature, absorbance was measured at 517 nqhuigiwisible light readers (Multiskan ascent, Thereiectron
corporation), against DMSO as a blank. The contmitained 20ul DMSO and 200ul of DPPH. Free radical
scavenging activity was determined according toetipgation:

A A
A

Free radical scavenging activity (%6)= x100%

where, A is the absorbance of sample;.ié\the absorbance of control.

2.5 Isolation and characterization of dillapiol (&phd caryophyllene oxide (2)

About 36.83g of DCM extract was subjected to driuom vacuum chromatography (10 cm x 6 cm) packet wi
preparative TLC silica (Merck, Kieselgel 60 BFArt No. 7747). The column was eluted with hexaokéoived by
gradiently increased the polarity of the solventsaldlding chloroform, ethyl acetate, acetone anchamal to give
fraction of A1-A8. Fraction A2 (5.7918¢g) was suliggt to further isolation by column chromatograp@C] on
silica gel (Merck 7738) to produce fraction D3 abd. Fraction D4 was subjected to preparative column
chromatography (PTLC, 1 mm thickness, silica geld’er749) with solvent system hexane;&S : 2. Dillapiol
(1) appeared as light yellow liquid (8.2 mg) and wsascessfully isolated. Whereas fraction D3 wagesiibd to
medium pressure liquid chromatography (MPLC, siljigs: 11 x 300 mm, solvent hexane:acetone (9.5:6&y
rate 2.5 ml/min) and followed by PTLC (1 mm thicksesilica gel Merck 7749, solvent system: hexaaeetone
8.5 : 1.5). A blue green band was observed undegl}ylight were scraped and extracted with chlorofoongitre
caryophyllene oxide2) (99.3 mg). The structures of the compounds wererdéned using IR, UV, EIMS and
NMR spectroscopy.

RESULTSAND DISCUSSION

3.1 Percentage yield of P. pellucida extracts basedrying method

Since Peperomia pellucidas a succulent plant, thus method of drying isdntignt to avoid any decay of plant
material prior to extraction. Freeze dry methodia®d in preserving the chemical constituents aredbiblogical
activity of plant extract [23-24]. However, someahmedium industry choose air dry in grafted ovether than
freeze dry because the later was an expensiveoohdtr drying the sample. In this study, two batlué P.
pellucidawere dried in two ways which are air dried fordysl followed by freeze dried for 1 day, and fredded
for 5 days. A total of six crudes were obtainatd ¢he percentage yield of extract is displaye@able 1. Table 1
shows that the extracts obtained from the freskezfaried plants (DF, EF, MF) had a higher extoacéfficiency
than the air dried—freeze dried samples (DD, ED,)Miis is because freeze-drying leads to the dgwveént of ice
crystals within the plant matrix. Ice crystals agasults in a greater rupturing of plant cell stamet which allows
better solvent penetration and extraction [25].

Table 1 Percentageyield of P. pellucida extracts based on drying method

Extract | Weight Percentage |Extract| Weight Percentage
(9) |Yield (Yowt/dry wt (9) Yield (Yowt/dry wt)
DD 26.9039 5.01 DF | 26.012p 6.19
ED 7.2788 1.36 EF 11.3891 2.71
MD 50.9260 9.49 MF | 57.5246|g 13.68

DD: air dried-freeze dried Dichloromethane cruddrext, ED: air dried-freeze dried Ethyl acetataide extract, MD for air dried-freeze dried
Methanol crude extract, DF for fresh-freeze driéchdloromethane crude extract, EF for fresh-freeltéed Ethy acetate crude extract and a
MF for fresh-freeze Methanol crude extract.

Dry weight of air dried-freeze dried sample = 536,3ry weight of air dried-freeze dried sample 204 g

3.2 TLC Profiling

TLC profiling of extracts demonstrated the preseméenumerous phytochemicals. Various phytochemicals
produced different Retention factors|Ralues in different solvent systems. Compounds gshatv high Rvalue in
less polar solvent system have low polarity, wihilwer R value have high polarity. TLC profiling on 6 extta
were developed by different solvent polarities avete visualized under UMZ2,.,, UVagsnm Stained with iodine
vapors and sprayed with anisaldehyde reagent (&igur

The TLC profiling of the extracts that extractedthwthe same type of solvent shows no significaffedinces
between two batches of samples with different dryinethods (fresh-freeze dried and air dried-fregded).
However, the TLC profiles between crude extractdctvrextracted with different solvents were sigrafitly
different.
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DD DF ED EF MD DD DF ED EF MDMDDDF ED EF MDMDD DF ED EF MD DD DF ED EF MD

Figure 1 TL C profiling of Peperomia pellucida crude extracts
DD: air dried-freeze dried Dichloromethane cruddrext, ED: air dried-freeze dried Ethyl acetataide extract, MD for air dried-freeze dried
Methanol crude extract, DF for fresh-freeze drieidiloromethane crude extract, EF for fresh-freeltéed Ethyl acetate crude extract and a
MF for fresh-freeze Methanol crude extract. Vissedi under: A=ambient light, B= U¥2m C=UVzesnm D=stained with iodine vapors, E=
sprayed with anisaldehyde reagent. Solvent syssemh & Hexane : Acetone (7 : 3). TLC sheets=Meritasgel 60Fs4 1.05735.001

3.3 Antimicrobial activity of crude extract

A total of eight microorganismsscherichia coli(gram - negative)Klebsiella pneumoniag¢gram - negative),
Pseudomonas aeruginoggram - negative)Salmonella sp(gram - negative)Bacillus subtilis(gram - positive),
Micrococcus sp(gram - positive) Staphylococcus auregram - positive) Streptococcus uberigram - positive)
were used to be screened by all the crude extratis. extracts only displayed antimicrobial activiagainst
P.aeruginosaand did not show any antimicrobial activity agaitte rest of other bacteria tested. All the crude
extracts had different level of inhibition agaiffiskeruginosa at all concentrations (Table 2).

Table 2 Antimicrobial activity of Peperomia pellucida crude extract against P. aeruginosa

Inhibition zone (mm)
Conc (pg/disc) DD DF ED EF MD MF
200 24.3+1.2 % 39.3+1.2| 22.7+1.§ 22.3+x1.p 31.0+1|7
100 21.3#0.6| 36.3x1.5 37.3x12 9.0£1[7 9.3+1.2 2BB
50 26.0£1.0| 30.0+2.0 25.0+1.p 21.7+#12 12.7+0.6 72B.2
25 26.7+1.5| 21.7¢0.6 21.7+0.6 21.0+0.0 12.7+0.6 020.0
125 21.7#1.5( 21.740.6 24706 19.0+1.0 18.7#[1.20.022.0
Control standard
Penicillin G 10 unit Chloramphenicol 50 pg Gentamicin 19
NA 19+1.0 23+0.58

*o0 : the zone was too big and overlap between others.
DD: air dried-freeze dried Dihloromethane cruderext, ED: air dried-freeze dried Ethy acetate ceuelxtract, MD for air dried-freeze dried
Methanol crude extract, DF for fresh-freeze drieidiloromethane crude extract, EF for fresh-freeltéed Ethyl acetate crude extract and a
MF for fresh-freeze Methanol crude extract

The results obtained in this study show contradjcteith those of Khan and coworkers [26]. It wapoeed
dichloromethane, ethyl acetate and methanol cruttaas ofP. pellucidaproduced anti-microbial activity against
Escherichia coliKlebsiella pneumonigesalmonella sp Bacillus subtilis Micrococcus spat 4 mg/dics. This may
be due to the difference in sample locality whicighm affect their biological activity [27-28]. Hower, that study
also demonstrated the ability of the extracts tb ki aeruginosawhich is in agreement with our study. Dillapiol
may be one of the chemical constituents that ameorgsible for its antimicrobial activity [29-30].

3.4 Free Radical Scavenging Activity

The concentration of Quercetin and the extractd usé¢his study was 1mg/mL and 5mg/mL, respectivélye 1G,
of any extract that over 50% inhibition is consgtbto have antioxidant activity. The results inUfeg2 show that
only MF (1C5;=3.24+0.13) and MD (1632.45+0.20) had antioxidant activity over 50% witte tfresh-freeze dried
extracts showed highest activities than to thathef air dry-freeze dried. This difference indicatieat freeze-drying
may lead to higher extraction efficiency on exti@tiof antioxidant compounds.
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Figure 2 Freeradical scavenging activity of P. pellucida extracts
DD: air dried-freeze dried Dichloromethane cruderext, ED: air dried-freeze dried Ethy acetate deuextract, MD: air dried-freeze dried
Methanol crude extract, DF:fresh-freeze dried Darbimethane crude extract, EF: fresh-freeze dridd/Eacetate crude extract, MF: fresh-
freeze Methanol crude extract. MF §§£3.2440.13) and MD (1G=2.4540.20)

3.5 Characterization and biological activities afigpiol (1) and caryophyllene oxide (2)
Dillapiol (1) and caryophyllene oxide2) (Figure 3) in addition to stigmasterol, sitosteand campesterol were
successfully isolated froffeperomia pellucidaichloromethane extract.

y CHs
W, O 12
C
e 4
0 HCT ° 5 3CH,
H,C \12
O
(0] CH
H C/ 10 °
it 1

Figure 3 Structure of | solated Compounds Dillapiol (1) and caryophyllene oxide (2)

The'H-NMR and**C-NMR data of dillapiol {) (Table 3) were consistent with literature valfmsdillapiole [31].
This compound was previous isolated by Bayma ardarkers [6] fromP. Pellucida

Table3 1D-NMR (*H and *C NMR) and 2D-NMR assignments for dillapiole (1)

Dill apial
ce  9°C | oMUt Gu). 3 HME’f 1 cosy
1 12610 H6.H7 H8
2 1443(C) H-7 H-10
3 137.6(C) H-11
4 136.0(C) H-6,H-12
5 144.6(C) H-6 H-12
6 1028(CH) | 6.38 1H H-7
7 33.9(CH) | 3.33d(6.4),2H | H-8 H-6, H-9 H-8,H-9
8 137.4(CH) | 5.98n 1H H-7,H-9 H-7,H-9
9 1155(CH) | 5.07m 2H H-7 H-7.H-8
10 613(CH) | 3.78s,3H
11 600(CH) | 4.04s 3H
12 101.1(CH) | 5.90s, 2H
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Silva and coworker [32] published that dillapolethie major volatile compound in the essential iPo pellucida
with 39.7%. SincéP. pellucidawas used to treat epilepsy in Africa, we contitmstudy the enhancement effect of
dillapiol on GABA (A) receptors as a preliminary adwation for its antiepileptic activity. In additip one of
dillapiol derivatives, myristicin did show promigirenhancement effect of dillapiol on GABA (A) retas [33].
Various biological activities of dillapiol were regied. Dillapiol can act as a cytochrome P450 bitbi and used in
binary treatment with gedunin demonstrated the rgiate efficacy of antimalarial drugs [4], show isieidal
activity against European Corn Borer (ECB%trinia nubilalis[34], fungicidal, antimicrobial activities and have
genotoxic effect on dengue mosquitoksdes aegypil9].

The 'H NMR, **C NMR data and HMBC correlation of caryophyllenddex(2) were given in Table 4. From
previous literature, 3.8% of caryophyllene oxidesviaund in the essential oil &.pellucida[30]. An MTT assay
was conducted against several cancer cell linessolve an ongoing controversy regarding the cydoteffects of
B-caryophyllene oxide3-caryophyllene oxide produced potent cytotoxic\aigtiagainst HepG2, AGS, Hela, SNU-

1, and SNU-16 cells, with kg values of 3.95, 12.6, 13.55, 16.79, and 27B8 respectively. The results also
showed thaf-caryophyllene oxide exhibited cytotoxicity activitn both a dose-dependent and time-dependent
manner [35].

Table4 1D-NMR (*H and *C NMR) and 2D-NMR assignments for caryophyllene oxide (2)

Caryophyllene oxide

C# | 8°C (DEPT) | 8'H mult. (Ju), = HMBC - CosyY
1 | 50.8(CH) 1.79, 1H H-9,H-2,H-2’ H-3,H-3',H-14,H-15| H-2,H-9
2 | 27.2(CH) 1.45m, 1H,1.66m, 1H H-3,H-3' H-9 H-1,H-3
3 | 39.2(CH) 0.99m, 1H,2.10m, 1H H-2 H-5,H-12 H-2
4 | 59.8(C) H-3,H-3",H-5, H-12 H-2',H-6,H-6’
5 | 63.8(CH) 2.9@id, 1H H-6 H-3',H-7,H-7", H-12| H-6
6 | 30.2(CH) 1.36m, 1H,2.27ddd, 1H | H-5 H-7,H-7’ H-5,H-7
7 | 29.8(CH) 2.14m, 1H,2.37ddd, 1H | H-6,H-6’ H-9,H-13,H-13’ H-6
8 | 151.9 (C) H-7,H-7",H-9 H-6,H-6’, H-10,

H-10’
9 | 48.7(CH) 2.64), 1H H-1,H-10,H-10’ H-2',H-7,H-7 H-1,H-10|
10 | 39.8 (CH) 1.61m, 1H,1.70m, 1H H-9 H-13,H-13'H-14, H-9

H-15
11 | 34.0(C) H-1,H-10,H-10’, H-14,H-15
12 | 17.0 (CH) 1.23s, 3H H-3",H-3
13 | 112.8 (Ch) 4.89s, 1H,5.00s, 1H H-7,H-7",H-9
14 | 21.6 (CH) 1.03s, 3H H-1,H-10,H-10

H-15
15 | 29.9 (CH) 1.01s, 3H H-14,H-10,H-10’

CONCLUSION

Fresh — freeze dried samples produced higher pxgein the yield of extracts; dichloromethane &ott(6.19 %),
ethyl acetate extract (2.71 %) and methanol ext{b8t68 %) compared to air dried — freeze driedparhave
lower percentage yield; dichloromethane extradi®%), ethyl acetate extract (1.36 %) and metharwhct (9.49
%). The extract®. pellucidademonstrated antimicrobial agairsiaeruginosa Fresh-freeze dried MeOH and air
dried — freeze dried methanol extracts exhibitedPBPfree radical scavenging activity, with s}Cvalue of
2.45+0.20 mg/mL and 3.24+0.13 mg/mL, respectivdjllapiole, and caryophyllene oxide were succes$gful
isolated fromP. pellucida dichloromethane extract. Our finding showed déife drying method used in this study
did not affect the antioxidant and antimicrobialivty and chemical constituents Beperomia pellucidaThis may
be good because it benefit people in small medndustry as they do not need to use an expensivaingsuch as
freeze drier to dry thBeperomia pellucidaThey just can used air dried, which is cheaperaso can preserved
their chemical constituent and their biologicaldtt comparable to freeze dry method.
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