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ABSTRACT

Spathiphyllum cannifolium is an ‘araceae’ specidsalv can be found in Malaysia for landscaping. Roerg study
carried out in this lab found that this plant posses the highest antibacterial activity among b9vélring plants
screened. In the present study, purification ofteterial compound of the plant was conductedr purification

of antibacterial compound, open column chromatobsawas conducted and ethyl acetate, hexane andethae

used as the mobile phase. The results showedhbatltition of column with 80% ethyl acetate in atiigorovide
fractions with the highest antibacterial activifijhe fractions were analyzed with TLC plates ancaéed a single
spot under UV light at 0.85 Rf value. Further pigation of the single spot using HPLC showed twalaigd

compounds at retention time of 5.53 minutes an@ &ihutes were obtained. The compounds were seshast
flavanoids as they can be detected at wavelenddm86and 400 nm.

Keywords: S. cannifoliumantibacterial activity, chromatography, HPLC.

INTRODUCTION

In tropical regions and in immunocompromised or umwodeficient patients, many infectious disease®waused
by microorganisms such as fungi and bacteria fljvds predicted that bacteria will become the mapuse of
infectious disease in the developed world in the teming years [2]. Bacterial infections consttuip to 70% of
the acquired immuno-deficiency syndrome (AIDS) dige caused by the human immunodeficiency virus iBY
HIV infected patients were discovered to be mushyritowards diseases like bacterial pneumoniKlgpsiella
pneumonig4,5]. The most common pathogens associated widtiious diseases and other severe respiratary tra
infections includesStreptococcus pneumoniae, Haemophilus influenzehefihia coli, Salmonella spp., Shigella
spp., Pseudomonas aeruginoaadStaphylococcus aureys].

Good hygienic practices, appropriate preservatemhriques of foods, and antibacterial/antimicroliabstances
implementation are the various methods used tar@loand heal the infectious diseases in developemhtcies [7].
Though, the uses of antibiotics are widely employedhospitals and specialized areas as their copgomare
painless and give fast recovery effects, the irgingaincidence of antibacterial resistance as aglhe numbers of
side effects reported from antibiotics encouragendists to search for alternative medicine whick safe and
inexpensiveGiven the recent scenario, natural sources ar¢amalisig candidates for new antibacterial agents. Th
investigation of natural sources for their bioaetsomponents is one of a continuing process inrdodeontrol the
widespread of microbial infections.

The active compounds which can either inhibit thewgh of pathogens or kill them and have littlerar toxicity
effect to host cells are considered potential far development of new antibiotics [8]. Several &sichave been
conducted to investigate the potential of antib@altesubstances isolated from plants. Flavanoids kamown to
possess antibacterial effect, in which it has thiita to form complex with extracellular, solubjeroteins and
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bacterial cell walls [9]. In the same manner, pedfalkaloids as well as their synthetic derivadiage used as
remedies for their various biological effects swah analgesic, antispasmodic and bactericidal [O&fer sub-
classes of compounds such as tannins, saponipgnts, and etc are abundantly reported to be isigniffor the
treatment of various infectious diseases.

Previous study had revealed the isolated lipid frima aerial parts ofS. cannifoliumis stigmasterol [11].
Stigmasterol is classified under phytosterol inakhis known to be effective in reducing the riskcahcer such as
colon, breast and prostate cancer [12]. However fdbt remains to be unknown whether stigmastenohd inS.
cannifolium has anticancer property. Previous study carried imuthis lab demonstrated th&. cannifolium
possesses antibacterial activity against gram ipediacteria. However, the exact compound has eeh Ipurified
and identified yet. In the present study, prelimngurification and identification of bioactive c@munds
responsible for the antibacterial activity was aactéd.

MATERIALSAND METHODS

Sample preparation and Pre-treatment

S. cannifoliumleaves collected from Shah Alam Botanical Park waeaned and dried in an oven af@5The

sample was then ground into powder form using e&adtblender. The extraction @&. cannifoliumleaves was
performed by dissolving the powdered sample inkyledicetate at 0.1 g/ml. The mixture was agitae800 rpm
for 9.6 hours under incubated condition 0P@713]. The extract was collected by filtration acehtrifuge at 4000
rom for 10 minutes to separate sediments from tliea&. The crude extract was obtained by evapugatie

supernatant in water bath at’&0

Thin Layer Chromatography

Thin layer chromatography (TLC) was performed idesrto select the best solvent which efficientlglase and
separate the antibacterial compounds f@mannifoliunmextracts. In this study, five solvent systems wdresen as
the mobile phase for thin layer chromatography ysisl The solvent systems involved are ethyl aeetéth

distilled water, acetone with ethyl acetate, ethavith ethyl acetate, methanol with distilled watand methanol
with ethyl acetate. Each solvent system was prepargradient of 9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3218, and 1:9.
Single solvent system of each solvent was usededisiwTLC analysis. The spots form on the TLC ptatvere
visualized under ultra violet (UV) irradiation ligland retardation factor, Rf value, of each spa$ weasured.

Open Column Chromatography

In open column chromatography, ethyl acetate, hexand ethanol are used as the mobile phase. Theseephase
chromatography is applied for the isolation of batiterial compounds from 0.48 g 8f cannifoliumextracts.
Minimum volume of 50 percent hexane in ethyl aeetats used to dissolve the extracts. The 2.0 ametier
column is packed with 15 cm silica gel, which wiastfsuspended in hexane. The packed column isitiiesduced
with the extracts at the front layer followed byadhtayer of cotton wool at the top to avoid therdption of layer
as well as mixing up with different eluent.

The solvent systems for mobile phase were prepargdadient, from the single solvent of hexane, 8@8%ane in
ethyl acetate, 50% hexane in ethyl acetate, 40%reein ethyl acetate, 30% hexane in ethyl ace2884, hexane in
ethyl acetate, 10% hexane in ethyl acetate, ettgfate only and 80% ethyl acetate in ethanol. Eatition was
prepared in 100 ml to be used for elution in th&uem. The purification step is started with thetieln in the
column by 100ml of hexane, followed by 100ml offeliént ratio of hexane in ethyl acetate as mentiaimve, and
completed by 100ml of 80% ethyl acetate in ethanol.

The eluents were collected in series of 10 frastifor each solvent system. However, the final efutivith 80%
ethyl acetate in ethanol was collected into 20tioas to provide a better separation in each foactThe series of
fractions were then concentrated by evaporationdter bath at 5. The crude of each fraction was dissolved in
its solvent system at concentration of 0.1g/ml fafidwed by TLC analysis using ethyl acetate asrifubile phase.

After TLC analysis, fractions of each solvent systeith similar retardation factor (Rf) value werentbined as it
assumed the same compound present in each caliettie antibacterial effect of the fractions/mixsiagainst the
Bacillus subtilisgrowth was evaluated using disc diffusion assay.

High Performance Liquid Chromatography

To prepare sample for analysis using high perforadiguid chromatography (HPLC), fraction that videntified
with the highest antibacterial effect from openuroh chromatography were spotted on TLC plates kg into
the chamber containing ethyl acetate as the mphbidse. The spots developed were scrapped fromliBeplates
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and dissolved in ethanol at 0.5 g/ml. The mixturasvihen centrifuged at 5000 rpm for 10 minutes Hued
supernatant was filtered using Whatmann no. Irfidgper. The filtrate was then collected for HPL@lgsis.

HPLC analysis was performed on reverse phase uslibech Alltima HP, C18 (2.1 x 150mm). The injeatio
volume was 10 pl, and the flow rate was set ton@/thin. The mobile phase used consists of two gudlweixtures
which were 0.5% formic acid with 99.5% ethyl acetahd 0.5% formic acid, 94.5% ethyl acetate withdistilled
water. The sample was run to be detected at UV leagéh of 280nm, 310 nm, 360 nm and 400nm.

RESULTSAND DISCUSSION

Thin Layer Chromatography of S. cannifolium extract

Before purification of antibacterial compounds fro8 cannifolium was conducted using open column
chromatography, investigation for the most appidprisolvent to be used as the mobile phase in the
chromatography was carried out. The selection sfiitable solvent is essential for any reaction bseat affects
both chemical reactivity and reaction rates [14]CTplates were used to analyze several solvenseparate and
isolate the antibacterial compounds fr@ncannifoliumextract. Numerous studies on antibacterial effecte also
used TLC method to identify appropriate solventsseparation and isolation of major phytoconstitaehlexane,
ethyl acetate and ethanol were combined in inanggsolarity to serve as mobile phase in TLC analgdihexane
and ethanol extract d?arkia BiglobosaandParkia Bicolorleaves [15]. In other study, Kumar et al., (20113]
combined chloroform and methanol at ratio of (95t86) perform TLC analysis of root and aerial parfs o
Andrographis serpyllifoligextract.

The present study had considered methanol, ethetigl, acetate, acetone and distilled water deeslap gradient
as the mobile phase. Combination of these solvéxtunes with different ratio to change their potarindex result
in numbers of spots presents on TLC plate withotaxiRf value (Table 1-5). Rf value is a measureatib of the
distance moved by the compound from its originhte movement of the solvent from the origin. A marr

solvent is used as mobile phase to develop the merneof compound on a stationary phase such as sili TLC
plates. The polarity difference between compounts solvent systems, make the compounds that héatvedy

high Rf values in polar solvents will have low Rflwes in non-polar solvents [17].

The TLC spots were visualized by ultra violet (Ukfadiation at 254nm and 366 nm. The Rf value oisdiare the
representation of an average of three developet$ spoTLC plates. In comparison with other solvearid solvent
mixtures as mobile phase, only ethyl acetate hadymed maximum of seven spots developed on the fdlates
(Table 1-3 and 5). Solvent mixture of 90% ethyltatein distilled water (Table 1), 90% ethyl acetat acetone
and 80% ethyl acetate in acetone (Table 2) were tabéxhibit five spots on the developed TLC platehile, four
identical spots were obtained by developing the Tl&e in 80% ethyl acetate in distilled water (lEab), 70%
ethyl acetate in acetone, 60% ethyl acetate iroaeefTable 2), and 40 % ethyl acetate in ethahable 3). The
rest of the solvent and solvent mixtures were teduo less than four spots visualized at diffefRRhvalues (Table
1-5). From the result obtained, it can be suggestat single solution of ethyl acetate is efficiéntseparate as
many compositions or compounds fr@ncannifoliurrextract.

Different polarity of solvent and solvent mixturiegesponsible for the different spots adsorbediftdrent levels on
TLC plates. Table 1-5 showed the variation of gblaindex resulted from solvent and solvent mixgiref

particular polarity differences. Polarity index YR$ defined as the overall solvation capability feactants and
activated complexes as well as for molecules irgtibeind and excited states, which in turn dependbe action of
all possible, specific and nonspecific, intermolacuforces between solvent and solute moleculesluding

Coulomb interactions between ions, directionalrextéons between dipoles, and inductive, dispersigarogen-
bonding, and charge transfer forces, as well a®pbbbic interactions [18].

The maximum numbers of spots appeared on the de@ldLC plates was obtained from the moderatehamol
solvent as the mobile phase (ethyl acetate, Pl=#dyer spots were observed from other solventsaofing
polarities. While in solvent mixtures with P1=9.84d P1=9.62 (Table 1), the TLC plates showed niblkéspots at
all. Thus the mobile phase of combined methanoldisiilled water with PI>9.0 were not conducted dieveloping
the TLC plates (Table 5).

Through literature surveys, it was observed th#eidint eluents of varying polarity exhibited vargifractions or
spots for certain species of plants tested. It begue to reason that several antibacterial comgmpresent in a
specific plant might dissolved in a particular ssit at different levels and polarity. As reporteddhiman et al.,
[19], the TLC plates developed with benzene: ethaammonium hydroxide (BEA) (36:4:0.4), ethyl adeta
methanol: water (EMW) (40:5.4:4), chloroform: ettadetate: formic acid (CEF) (20:16:4) for methamaktract
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leaf of Psidium guajava.. had resulted to different bands separated.ompolar solvent system BEA, there were
17 bands separated compared to 11 bands using €& iatermediate polar solvent system and 9 bapdsore
polar EMW solvent system. The present study rededhat ethyl acetate was the most effective to regpa
maximum spots compared to other solvent systems thuwas chosen to be employed in open column
chromatography for the purification of antibactedampounds frons. cannifoliumextract.

Table 1: Rf value and polarity for mixture of ethyl acetate (EA) and ditilled water (dH,0)

Retardation factor (Rf) value

Solvents ratio EA 9:1 8:2 7:3 6:4 1:1 4:6 3.7 2:8 1:9 Jitj]
0.183 0.467 0.583 - 0.367 - - - - - n.d
0.333 0.567 0.700 0.533

(EA:dH,0) 0.400 0.700 0.800 0.583
0.500 0.883 0.967
0.617 0.967
0.850
0.967

Polarity Index 4.4 4.98 5.56 6.14 6.72 7.3 6.12 468. 9.04 9.62 10.2

Table 2: Rf value and polarity for mixture of acetone (Ace) and ethyl acetate (EA)

Retardation factor (Rf) value

Solvents ratio Ace 9:1 8:2 7:3 6:4 1:1 4:6 3.7 2:8 1:9 EA
0.350 0.533 0.550 0.608 0.600 0.717 0.400 0.333 0.317 0.233 0.183
(Ace: EA) 0.567 0.750 0.767 0.833 0.767 0.683 0.667 0583 0500 0.333
0.833 0933 0.750 0.750 0.700 0.667 0.400

0917 0.850 0.867 0.850 0.500
0.933 0.933 0.617

0.850
0.967
Polarity Index 5.1 5.03 4.96 4.89 4.82 4.75 4.68 614. 454 4.47 4.4
Table 3: Rf value and polarity for mixture of ethanol (EtOH) and ethyl acetate (EA)
Retardation factor (Rf) value
Solvents ratio EtOH 9:1 8:2 7:3 6:4 1:1 4:6 3.7 2:8 1:9 EA
n.d 0.150 0.150 0.667 0.133 - - 0.700 0.817 0.717 0.183
(EtOH: EA) 0.683 0.650 0.750 0.667 0.933 0950 0.800 0.333
0.800 0.767 0.900 0.733 0.933  0.400
0.850 0.500
0.617
0.850
0.967
Polarity Index 4.3 4.31 4.32 4.33 4.34 4.35 436 374. 4.38 4.39 4.4
Table 4: Rf value and polarity for mixture of methanol (M e) and distilled water (dH,0)
Retardation factor (Rf) value
Solvents ratio Me 9:1 8:2 7:3 6:4 1:1 4:6 3.7 2:8 1:9 pulyl
(Me: dHO) - - 0.433 n.d n.d n.d
0.583
0.733 0.667  0.667
0.858 0.850 0.800 0.800 0.783
0.908  0.950 0.867
Polarity Index 5.1 5.61 6.12 6.63 7.14 7.65 8.16 678. 9.18 9.69 10.2
Table5: Rf value and polarity for mixture of methanol (Me) and ethyl acetate (EA)
Retardation factor (Rf) value
Solvents ratio Me 9:1 8:2 7:3 6:4 1:1 4:6 3.7 2:8 1:9 EA
n.d 0500 0.500 0483 0.583 0.6330.583 0.600 0567 0.483 0.183
(Me: EA) 0.775  0.650 0.667 0.600 0.333
0.750 0.850 0.850 0.400
0.500
0.617
0.850
0.967
Polarity Index 5.1 5.03 4.96 4.89 4.82 4.75 4.68 614. 454 4.47 4.4
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Column Chromatography Analysis

Open column chromatography was carried out usimgsgtolumn with dimension 20 x 200 mm. The type of
chromatography employed in this study is liquidisahromatography where the solute adsorption Eedds on
silica gel as polar adsorbent [20]. In a study emted by Espinoza et al., [21] column chromatogyaplas
employed by using the hexane-ethyl acetate gradigmie eluents for purification tdriella sp. extract. A similar
technique was implemented in the present study withlight modification where ethanol was introdudad

combination with ethyl acetate in the final elutionorder to
polar solvent system (Table 6).

investigate the compounds presentshghtly more

Table 6 Polarity of eluentsused in open column chromatography

Solvent Polarity Index
Hexane and Ethyl acetate 3.11

3:7)

Hexane and Ethyl acetate 3.54

(2:8)

Hexane and Ethyl acetate 3.97

(2:9)

Ethyl acetate 4.4
Ethyl acetate and Ethanol 4.38

(8:2)

TLC Analysis of Different Fractions Collected from Column Chromatography

Table 7 showed TLC analysis of different fractidi#3 collected from open column chromatography whisked
different mobile phase (as shown in Table 6). Th€ Plates were developed using only ethyl acetatiha@ mobile
phase. It was shown that certain fractions (10enlfpaction) collected from different mobile phademonstrated
the presence of several identical compounds irséimeples. The Rf value of those fractions are végecto each
other, thus similar compounds are expected to ptéseall fractions isolated from (3:7), (2:8), 9):hexane: ethyl
acetate, and single ethyl acetate as the mobilseptauleiman et al. [17] also suggested the samen wiey
observed spots with almost similar Rf value frormgn&ractions of column chromatography.

No spot was visualized on TLC plates developed3dy)(hexane: ethyl acetate fractions, while threets were
presented by (2:8) hexane: ethyl acetate and twits sgppeared from (1:9) hexane: ethyl acetate sglesethyl

acetate. For combination of (8:2) ethyl acetatkartl, the collection of sample fraction was at e collection
resulting to 20 fractions to be analyzed. This wasied out in order to increase the accuracyaoie separation
and spots appearance on developed TLC plates. B8$ervations of all fractions showed the presendsvofspots
for F1 to F10 and one spots for F11 to F20 underiftAdiation lights.

Table 7 TLC resultsfor fractions (F) obtained from open column chromatograpy

Solvent Retardation factor (Rf) value

Systems F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

Hexane and Ethyl acetate- - - - - - - - -

(3:7)

Hexane and Ethyl acetate0.583 0.583 0.567 0.583 0.567 0.567 0.467 0.500 0.567 0.517

(2:8) 0.708 0.708 0.675 0.733 0.683 0.700 0.700 0.667 0.708 0.700
0.883 0.867 0.833 0.892 0.850 0.867 0.892 0.867 0.867 0.875

Hexane and Ethyl acetate0.500 0.500 0.500 0.408 0.408 0.417 0.417 0.400 0.383 0.408

(1:9) 0.892 0.892 0.912 0.875 0.883 0.883 0.883 0.883 0.875 0.883

Ethyl acetate 0.500 0.500 0.412 0.400 0.392 0.400 0.392 0.383 0.400 0.383
0.883 0.867 0.883 0.875 0.858 0.883 0.858 0.833 0.875 0.867
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

Ethyl acetate 0.483 0.550 0.467 0.517 0500 0.500 0.500 0.500 0.500 0.500

and Ethanol 0.550 0.600 0.517 0.600 0.600 0.600 0.600 0.600 0.567 0.600

(8:2) F11 F12 F13 F14 F15 F16 F17 F18 F19 F20
0.550 0.550 0.550 0.550 0.550 0.550 0.550 0.550 330.50.517

Evaluation of Antibacterial Activity of Isolated Fractions

Antibacterial disc diffusion assay was carried mu¢valuate the antibacterial effect of fractionfiected from open
column separation technique. Table 8 showed average of inhibitions determined from selected sanfdctions

of different solvent or solvent mixtures systems.Tlable 7, no spot were detected for all fractiohseluents,

hexane: ethyl acetate (3:7), however, the antibatteest of selected fractions (F4 and F5) shoardverage of
11.0 mm zone of inhibition againBt subtilisgrowth. It is suspected that the fractions cééddrom hexane: ethyl
acetate (3:7) eluent contain bioactive compoundsiwtinable to be detected by UV irradiation light.
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The column mobile phase of (2:8) hexane: ethyl ateehad demonstrated the presence of three spotallfo
fractions developed by TLC plates (Table 7). Thetspare expected to be the same compounds ineaftdhbtions
because they have almost the same Rf value. Fnadfiet and F5) of this eluent demonstrated an gedrdibition
zone of 11.25 mm. The mobile phase (1:9) hexamsl etetate and single ethyl acetate fractionskétdd 2 spots
of almost similar Rf values. The average zonesbibitions for these 2 eluents are 8.5 and 8.(Qyeetively.

The sample collected from (2:8) ethyl acetate: mdthahowed different compositions (two spots) appéan initial
ten fractions (F1 to F10), while other componemie(gpot) in fractions F11 to F20. The antibactdgat was done
separately according to number of spots presentedas observed the fractions presenting only gmet fiad
resulted to average inhibition zone of 11.0 mm,levtiie fractions containing two spots give inhiitizone of 13.0
mm. By comparing the average antibacterial efféallosample collected, it was identified that timebile phase
(2:8) ethyl acetate: ethanol had potential to isofhe highest antibacterial compounds fi@ntannifoliunextract.

Table 8 Antibacterial activity of selected fractions from different eluents against B.subtilis growth

Solvent Fractions  No. of spots presented  Zone of Inhibi{iom)
Systems

Hexane and Ethyl acetate F4 and F5 Cannot be observed 11.0£0.5
(3:7)

Hexane and Ethyl acetate F4 and F5 3 11.5+0.5
(2:8)

Hexane and Ethyl acetate F4 and F5 2 8.5+0.5
(1:9)

Ethyl acetate F4 and F5 2 8.0+0.0
Ethyl acetate and Ethanol F1 to F10 2 13.0£0.0
(8:2)

Ethyl acetate and Ethanol F11 to F20 1 11.0£0.5
(8:2)

To confirm the efficacy of singular spot isolatedrh sample collection (F11 to F20) of mobile phé&&) ethyl
acetate: ethanol, the antibacterial test was regeaging the spot sample adsorbed on the TLC platésolate the
compound contain in the spot from TLC plate, methodording to Nalina & Rahim [22] with few modifibans
was carried out. The spots were scrapped out fleptate and dissolved in ethanol at concentraifod.5g/ml.
The sample was centrifuged at 4000 rpm for 10 memub remove the silica. The sample was filtereidgus
Whatmann no. 1 filter paper before 10 pl of theesoptant tested for antibacterial effect. The teshbwed
inhibition zone of 11.0 mm againBt subtilisgrowth (data is not shown).

In previous study, the purification of organic ks from buthanol extract ofdriella sp. by column
chromatography was successful to isolate two comg®uvhich were 5-hydroxymethyl-2-furaldehyde obeain
from elution fraction of hexane: ethyl acetate JGaad 1-n-Butyl-R-D-fructopyranoside from fractioelsited with
ethyl acetate. Both compounds were effective towapthnt pathogenic bacteria such Xs axonopodis, P.
carotovorum subs. atrosepticum, P. crhysanthemdiE. amylovorgd21]. For the present study, it was predicted that
the most active compound present in fraction 1ftaction 20 (F11-F20) of ethyl acetate: ethanoR)&luent as a
single spot showed zone of inhibition of 11.0 mnaiagtB. subtilis The fraction (F1-F10) of this solvent system
which had better antibacterial effect was beliet@egossess synergistic effect between the compopretent in
two different spots. An example of previous studytioe isolation of two antibacterial compounds hekaled that
the MIC value of combined compounds was much béttm an individual compound against several bicterch
asS. aureus, L. monocytogerssdE. coli[23]. Therefore, the sample fraction (F11-F20)aihéxpected to have a
single isolated compound is selected to be analyzed) HPLC.

High Performance Liquid Chromatography (HPLC)

The most commonly used technique for qualitativel goantitative determination and separation is kn@s
HPLC. It is a non-destructive technique which carapplied for thermally labile compounds. Besidiggrovides a
high sensitivity technique as numerous method ofead®n can be implemented [23]. Reverse phase
chromatography mode was chosen as it is an extyeveesatile and highly capable of separating théewange of
compounds soluble in solvents from chloroform totewa[24, 25]. The mobile phase can be developed by
appropriately combined the solvent of which the glenis very soluble and another solvent in whioh shmple is
less soluble. The retention time and separationbsadetermined at the equilibrium of the soluteshie mobile
phase related to the bonded phase [26].

The mobile phase of choice for this study consi§tsvo solvent mixtures which were 0.5% formic aeiith 99.5%
ethyl acetate and 0.5% formic acid, 94.5% ethyltateewith 5% distilled water. The sample preparszmnf
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individual spot of fraction (F11 to F20) by (8:2hgl acetate: ethanol eluent which showed potemtigibacterial

activity againsB. subtiliswas chosen for HPLC analyses. The 10 ul of samjgetion in HPLC was detected at

various wavelengths (280 nm, 310 nm, 380 nm andmMfiDand the results are shown in the chromatodpalow

(Figure 1).
L] MDA A, SiF3103 Ref=700,16 (OTHER SIETOHEXTONCZ [
" MID1 B, SiF 2208 Ref=700, 15 (OTHERGETOHEXTINNN2 D)
T MWD C, SigR3608 Ref700,16(0 THERSETOHEX TIOOCZL)
T MDA D, Sigr] 3 Ref=700 160 THERSETOHEX TIOOC2D)
mél
A
1254 N
|
o
100 4 o

75 f

-754

iy

Figure 1. Chromatogram detected at various wavelength

WA 0, Sigre0) B Rer 700,16 OTHERSIE TOHEXTOOCONZ

Figure 2: Chromatogram detected at 400nm wavelength
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The chromatogram showed two isolated compoundstantion time of 5.53 minutes and 8.26 minuteshBuwio
isolated compounds were detected at 360 nm anchAD(Figure 1 and 2) and barely detected at 310 min280
nm. It is suspected the compounds present arenitéda based on many studies which reveal the flaidagroup of
compounds is detected within these range. In aystedducted by Gattuso et al., [27] the classe8awhinoids
compounds were determined at wavelength rangedna280 nm to 385 nm. In different study, flavanoa be
best detected at 350 nm [28]. The study also redatttat 280 nm wavelength was appropriate for sanabus
vitamin-polyphenol-pigment detection, while 450 mvas suitable for carotenoids, chlorophylls and acyhnins.
The usage of HPLC in this study had improved theassion method adopted in column chromatography fo
antibacterial compounds &. cannifoliumextract as discussed above. Confirmation with nspestrometry and
NMR will identify the identity of the purified conqunds which can be carried out in the future.

CONCLUSION

Purification of the most active compounds fr@ncannifoliumextracts was able to be developed using (8:2)l ethy
acetate: ethanol as mobile phase in open columon@tography. The fractions showing identical artibaal
effects was subjected to HPLC analysis and restidtésblation of two compounds at retention timéd&3 minutes
and 8.26 minutes. The compounds were suspectddvasndids as they can be detected at wavelengtmBtand
400 nm.
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