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ABSTRACT

This study aimed to ascertain the effect of sotvemt the extraction of some bioactive compound fiamip
Fatimah (Labisia pumila) leaves was investigatelde Thain compound identified using High Performahicgiid
Chromatography was gallic acid. Thus, the solvdatied were water @), ethanol (EtOH), ethyl acetate (EA)
and hexane (Hex) as the extraction solvents wittf@Qemperature and four hour extraction time usiBglid
Liquid Extraction (SLE). Result showed that wat@svthe best solvent for extraction of Kacip Fatinthhbisia
pumila) gave higher yield (13.42 wt. %) followed dihianol (5.96 wt. %), ethyl acetate (2.46 wt. %jl dexane
(1.29 wt. %). This is believed to give good infotiorafor particular extraction processes in diffatepolarities of
solvents.
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INTRODUCTION

Labisia pumila(Myrsinaceae, also placed in the Primulaceae fgnidlyknown in Malaysia akacip fatimah It
found in Southeast Asia and thabisia pumilais a small genus of about seven species of sutabeoois perennials
[10]. Others familiar names dfacip fatimahis sometimes calleklunci fatimah which roughly translates into
“Fatimah’s key;”selosoh fatimalmeans “Fatimah’s childbirth medicine;” angmput siti fatimahs “grass of our
lady Fatimah”. It is traditionally used as a prditee medicine, the decoction of whole plantlatbisia pumilais
administered after childbirth, but also beforetbix expedite delivery. The decoction is also usedhe treatment
of dysentery, intestinal gas, and dysmenorrhewedisas for a condition described as “sicknessiationes” [3].

Gallic acid (3,5,7-trihydroxybenzoic acid) is impamt phytochemical found ihabisia pumilaeavesand it is

derived from the hydrolysis of tannins [8]. It isepent most of the plants, such as green and sk [15],

pomegranate husk [6], oak [9] and grape [14].thaated considerable interest since it has beemdféa have many
significant biological activities, such as anti-dant [1], anti-inflammatory [4], anti-fungal [14hd carcinogenic [8]
properties. Gallic acid and its esters are impaortdiemicals in industries that used in the food plhdrmaceutical
industry which are synthesis of propyl gallate amahethoprim [14, 7]. The aim of this study is tovéstigate the
highest yield, examine the presence of bioactivegmund and the quality of the extract using diffénqgolarities in

the extraction of the leaves lbhbisia pumila The information will be useful in preparing therbal formulation for
health supplements in market.
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EXPERIMENTAL SECTION

Material

All the dried leaves dfabisia pumilawere provided by Natural Product Division, Foré&tsearch Institute
Malaysia (FRIM) in order to ensure constant sugphpughout the experiment. The dried leaves wererdeed and
stored in Raw Material Storage Room of Herbal Tetbgy Centre, FRIM.

Methods

Extraction process: Four different types of solgewere used in the experiment including watesQ(H ethanol
(EtOH), ethyl acetate (EA) and hexane (Hex). The-toxicity and the polarities of the solvents wéyeked into
while selecting them [18, 17, 12]. According to 8gris polarity index, the order of the solventsinioreasing
polarities are Hex < EA < EtOH <.,B. The extraction was carried out by using watdah l{dodel WNB29,
Memmert, Germany). The ratio of solvent to solitested is 10:1 (ml:g) [16]. Process duration of eéxraction
used was four hours, which were proven to be daffidy Akowuahet al,, (2004). A low temperature of 40 °C was
selected to avoid degradation of phytochemicals. grams ol abisia pumiladried leaves were weighted and was
added in a round-bottom flask (500 ml). The extreas filtered through filter paper (Whatman Nowifh Buchner
filter under vacuum. bO extract were kept in freezer at -20°C prior &efte dry process and organic solvent extract
stored at room temperature before solvent recoyargess. The extractions were done in triplicate.

H,O extract then freeze-dried in order to removesthigent. The extract from EtOH, EA and Hex wereokered
using rotary evaporator (Model RE 300, Yamato, dapader vacuum. The evaporation process was ctediat
40°C to minimize any possible degradation of thgtpthemicals in the samples. Extraction yield fothbwater
and organic solvent were calculated using followeagation [12]:

We
Y=—xR_x100 (1)

where, W is the weight of dried extract (g) %6 the volume of aqueous filtered (mL) angdiRthe ratio of solvent
to solid (mL g'). All experiments were conducted in triplicates

High performance liquid chromatography (HPLC): Thied extracts from 50 (50.0 mg) were dissolved in 1.0 ml
of 50 % methanol in water. The dried extracts (5@¢) from EtOH, EA and Hex were dissolved in 1.0 ofl
methanol (CHOH). The solutions were then filtered using polg#étioroethylene PTFE syringe filter (diameter: 13
mm, 0.45 mm) before HPLC analysis. 30uL of samplese injected and the HPLC analysis was carriednaikt
Waters system composed of a quaternary pump (W&R0DE), an autosampler (Water 717 plus) and a PDA
detector (Waters 2996 PAD) scanning from 190-400using a reversed-phase Phenomenex Luna C-18 column
(4.6 i.d. x 250 mm, Jum). The mobile phase was in gradient mode and statsiof 0.1% orthophosphoric acid
(H3PO4) and 100% CH3CN. The analysis was carrigdfalowing the procedure in [12]. The chromatognap
profiles were obtained using a reversed-phase €oliinn at flow rate of 1.0 mL/min at room temperatand the
extract was eluted with a gradient system of adttien(A) and 0.1 % HCOOH (B). The elution profileas 5-20 %
Ain B (0-10 min), 20-100 % A in B (10-30 min) arsbcratic 100 % A (30-55 min).

Statistical analysis: Statistical comparisons waig@le using one way analysis of variance (ANOVAhWHPSS
statistical program (version 17.0). Only variabhgth a confidence level ranking to 95% (p<0.05) eveonsidered
as significant.

RESULTSAND DISCUSSION

Solvent effect on extract yield

Figure 1 represents the comparison of extractiefdyof four different types of solvents.The resulftained from
this study suggest that water most suitable solf@nextractingLabisia Pumilaleaves compared to other solvents.
This was because it gave highest yield and theaetxfrom water (13.42 wt.%) followed by ethanol9G .wt.%),
ethyl acetate (2.46 wt.%) and hexane (1.29wt.%xofding to the ANOVA analysis, the extraction yiefiH,O
was significant (p<0.05) compared to the otherss $hown that the major phytochemicald abisia Pumilaleaves
are mostly high in polarity and soluble in® The findings of the current study are consisteth those reported
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in Markomet al., 2007 and Piret al., 2009 in which the highest yield was obtained ¥OHn the extraction of
Phyllanthis niruriand betel leaves. Different color of extract waseyved in this study, it can be seen that color of
water extract was dark brownish and brownish gieesthanol extract. However, the color of extraci non-
polar solvents including hexane and ethyl acetaeewebserved to be yellowish green. A possibleamatlon for
the green color might be that caused by the presehchlorophylls in the extract.
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Figure 1:Yield of extraction from different solvents

It is interesting to note that solvent polarity ydaan important role, the result shown extractimhdg increase with
the Synder’s solvent polarity and dielectric constd he polarities of solvents used are listed abl€ 1. Snyder
defines polarity as the relative ability of a malkcto engage in strong interactions with otherldpomolecules
(not specifically the presence in a molecule crge dipole moment).

Table 1: Propertiesof solvents

Dipole Moment

Extraction Solvent Dielectric Constait Synder’ Polarity Indek

(Debye}
Water, F,0O 1.87 78.3¢ 9.C
Ethanol, EtOH 1.69 24.85 5.2
Ethyl acetate, EA 1.78 5.99 4.3
Hexane, He 0.0¢ 1.8¢ 0.C
“Lide (1995)
Synder (1974)

This observation also implies that most compongntsbisia pumilaleavesare polar compounds, which are easier
to be extracted compare to non-polar compounds pfésence of hydroxyl group in water and ethandthviecould
form hydrogen bonding with the solute, water is eneffective in extracting the solute compared tmetl because

it has higher polarity and shorter chain [12]. Theracteristics of water improved its capabilityetdract the polar
compounds.

There was a significant difference observed betwkertwo solvent BD and EtOH. The difference in yields might
be due to other factors, such as phytochemicakooim plants, extraction temperature, extractioretand solvent
to solid ratio of solid liquid extraction.

Solvent effects on phytochemical content:

The presence of major component peaks was congystigtected in the HLPC chromatograms and somthef

Labisia pumilaleaves extract. The chromatogramd.abisia pumilaleaves extract from different solvents as shown
in Figure 2.
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Figure2: HPLC Chromatograms of (a) H,O extract; (b) EtOH extract; (c) EA extract; (d) Hex extract at 275nm

Based on the HLPC result indicated that the sedemtenpound irLabisia pumilaleavesextracts was gallic acid by
comparison with the external standard. The gatlid anly presented in # and EtOH extracts as shown in Figure
3. Comparatively, gallic acid content was highemiater extract with 0.12 mg/ml and ethanol extnaith 0.09
mg/ml. This was also supported by Markatal, 2007 in the extraction &. niruri where gallic acid contains
carboxylic acid group and it was most soluble irtexaGallic acid contains four hydroxyl and a catdic groups
and is more soluble in the high polar solvents saghvater based on index of polarity. It can beuded that the
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hydroxyl and carboxylic groups in gallic acid areferably extracted by 4 through hydrogen bonding. The gallic
acid are not present or might not significant ink&d EA extracts because both of these solveetsamn-polar
solvent and non- soluble for gallic acid. In thel® extraction, Hex and EA were used mainly fonoging non-
polar lipids and unwanted glycosides [2, 5].
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Figure 3: Recovery of Gallic acid in the extract from water and ethanol.
CONCLUSION

The result on the present of study showed thatmwgdee the highest extraction yield and concemmnatf gallic
acid among the selected solvents. Gallic acid & dbmpound that possesses beneficial activity dietu anti-
oxidant and anti-inflammatory. Judging from the wfitative and qualitative results, water is the trmsgtable and
effective solvent to obtaibabisia pumilaleaves extracts.
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