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ABSTRACT

Isolation of main chemical compound from dichlortane extract of G. cowa’s stem bark has been ddhe.
ground air dried stem bark (2 kg) was given 20,8ngs thick extract of n-hexane and 76,76 grams thitkact of
dichlorometane. Separation was conducted by colothromatography and radial chromatography. The
purification was carried out trough crystallisatioRM was isolated as yellow needle crystal (1,018 Rf value
0,55 and melting point at 207-209 oC. On other hab was also obtained 132 mg of yellow amorphous
compound, with Rf 0,75 and melting point at 218-220 The rendemen of FM is 2,53%, while for DM, 3306.
Based on Melting point, thin layer chromatographyfie using standard compound, ultraviolet andraméd
spectra, FM is identified as rubraxanthone.
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INTRODUCTION

Natural ingredientsin Indonesia is one of the sesmuntries with the greatest biodiversity, thistfaertainly has
potential in the development of herbal medicinesbasn medicinal plants in an attempt to self-red@am the health
sector [1]. The use of traditional medicine and itiedl plants in Indonesia has been going on samgent and
traditional medicine has been used for generatidmaditional medicine is generally used to maintherlth,
prevent disease, cure disease, and restore hghlth [

One of the many plants studied are plants of theigi&€sarcinia, with Garcinia species cowa Roxb. Fuamous
studies that have been done, it is known that Garcowa Roxb. containing xanton, xanton prenylaten xanton
tetraoxygenationed on almost all parts, such asystems, bark, leaves, fruit, and sap [3].

Based on the test bioactivity, Garcinia cowa Resttow pharmacological activity as an anti-HIV, azdincer, anti-
inflammatory, antitumor, the treatment of hepatitiglitis, antileukimia [4], or free radical antidant [5], and also
have a cytotoxic effect [6].

According to Darwati, n-hexane extract of the bafkGarcinia cowa Roxb. produces a compound xanypest
xanton tetraoxygenationed namely kowanin [7].Anostedy conducted by Wahyuni showed that n-hexatae
of bark Garcina cowa Roxb. obtained compound [2E, 80E] - (+) - 4pB-hydroxy-3-methyl-5p3- (3,7,11,15-
tetramethyl-2,6,10,14- hexadecatetraenyl-2-Cyclehex-1-one. In the ethyl acetate fraction of conmgisufound 6-
hidroxycalabaxanthone, 2 - (- methyl-2butenyl) ;8;8ihydroxy-3-methoxy-4- (1,1-dimethyl-2-propehy9H-
xanthen-9- one, rubraxanton, cowanin,-mangostin, and 1,3,6-trihydroxy-7-methoxy-4- tasg-3-methyl-2-
butenyl) -8- (3,7dimethyl-2,6-octadienyl) xanthof&k

The test of cytotoxic effects on breast cancerscé#i7D of four types of results fractionation oé tstem bark of
Garcinia cowa Roxb. has been conducted, that eégtrd®eksana, dichloromethane, ethyl acetate, drahet thus
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obtained dichloromethane extract as an extradi@htost active of potentially cytotoxic againstastecancer cells
T47D with IC50 4 mg / mL. Dichloromethane of stearlbkandis acids extract also have spurred actimify47D
breast cancer cell death through apoptosis meaharse the potential to be developed as chemoprnévemd
anticancer [9].

Based on this, the study was conducted in an attempisolation of the main chemical compounds of
dichloromethane of stem bark kandis acid extraer¢ia cowa Roxb.). This study was also conduatedrder
optimizing method for obtaining primary chemicalngmound, which the market has a high enough pricee T
method that will be used to isolate chemical congmb® of the plant by maceration, examination by thyer
chromatography, column chromatography separati@hpamification by recrystallization. The charactation of
isolated compounds include organoleptic examinateremical examination, the determination of thelting
range, thin layer chromatography inspection, ulbiet-visible spectrophotometer, and an infrared
spectrophotometer.

MATERIALSAND METHODS

Materials and Equipment

The tools are used: a set of tools macerationry@eaaporator, pumpkin rotary, column chromatogsgphset of
tools kromatotron, beakers, erlenmeyer, test tulesstube rack, the plate drops, pipette, pipstfliary, chamber,
vial, tweezers, spatula, analytical weigher, light¢254nm and UV365nm, John Fisher Melting Point Agius,
ultraviolet spectrophotometer, an infrared spedtodpmeter.

The materials used: stem bark acid kandis, filtepgs, cotton, aluminum foil, aquadest, metalic nesgmm,
concentrated hydrochloric acid, concentrated siglfacid, sulfuric acid 2N, acetic anhydride, irdi)(chloride,
reagent Mayer, reagent vanilin -sulfat reagent tntn Burchard (LB), chloroform, chloroform, ammania
methanol, ethyl acetate, n-hexane, dichloromethsiliea gel 60 and plate silica gel 60 F254.

Sampling
Samples in the form stem bark kandis acid 5kg takdatu Busuk, Limau Manis, Padang, West Sumatra.

I dentification of Samples
Identification of the samples was done at the Hé&wbaof Andalas University Padang (ANDA).

Extraction and Fractionation

5 kg of fresh bark kandis acid cleaned of impusitigen cut into pieces and dried in the sun. Ttem bark dried
grinded to a powder. After grinded, extracted bycemation method stratified. First sample macerdtgdising

hexane for two days and take the macerate thewdpoeated with a rotary evaporator, then againgubigxane to
macerate the dregs with the same treatment untderah looks clear. After that is done maceratiomgis
dichloromethane with the same treatment with hexane

Isolation and Purification of Compounds

40 g of extract viscous fraction dichlorometanedsmapted with silica gel 60 with the same tightlfdre it is put
into the chromatographic column. Then chromatogedmdilica gel column by using as many as 400 geeSdlurry
made using solvent nheksana. After the columnadygput silica slurry and powder samples preadgsadown into
the upper surface of the silica slurry tealh in ¢oéumn. Column chromatography eluted using a salire which
the polarity is increased in stages (step gragiefarity / SGP).
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n-Heksana — » 100%
n-Heksana :etil asetat ——» 9:1
n-Heksana : etil asetat —» 8:2
n-Heksana : etil asetat —»  7:3

n-Heksana : el asetat ——— »  6:4

Lin

n-Heksana : eti] asetat — » 5 :
n-Heksana : etil asetat ——+»  4:6
Etil asctat _— » 100%

Metanol — » 100%

The results column accommodated with 100 mL infudiottle then monitored by TLC. TLC results canseen
with a UV lampA254 orA365 and stain the same pattern can be combinedingdlaccommodated obtained
subfraksi A, B, C, D, E, F, G, H,  and J.

Furthermore, the separation of compounds made stgairbfraction F. The preparation process for thmes
chromatographic column saperti done before. Namaatymn chromatography eluted using a solvent irctvtthe
polarity is not raised in stages (isocratic). Thé/ent used is n-hexane: ethyl acetate (9: 1). faohbn with the
same TLC pattern combined. Then recrystallized.

Characterization of Compound Results I solation

Isolated compounds obtained were characterizedllasvé:

1. organoleptic examination done visually obsentligyshape and color of isolated compounds.

2. Determination of the melting distance deternigratvithin the melting is done by means of Fishann) Melting
Point Apparatus in Biota Laboratories Sumatra Aasl&niversity in Padang.

3. UV-Vis Spectrophotometer UV spectrum examinatarried out by using UV-Vis spectrophotometer|dtex
compounds dissolved in methanol, then measuredizdosce.

4. Examination of the infrared spectrum IR speetesie measured using FT-IR spectrophotometer P&lkirer. A
number of 1 mg sample is then measured absorbance.

RESULTS

1. Examination of the chemical constituents of shémang Garcinia cowa Roxb. showed a class of fiaids,
terpenoids, steroids, saponins and phenolic.

2. From 2 kg samples of dried stem bark of Garaboaa Roxb. viscous extract obtained n-hexane @afs and
76.76 grams dichloromethane extract thick.

3. From the dichloromethane extract obtained twopound FM and DM with the specifications:

a. FM: yellow colored crystalline needles as musi 13 grams, which have Rf 0.55 eluted with nanex ethyl
acetate (6: 4). It melts at a temperature of 209-2C, very soluble in ethyl acetate and acetond,iasoluble in
nheksana. UV spectrum in methanol shows a maximsuoration at a wavelength of 241.2 nm (Abs = 0.73Rg
infrared spectrum showed strong absorption in tea af wave number 3424.62 cm-1; 2916.30 cm-1; I&06m-
1; and 1159.83 cm-1.

b. DM: yellow colored amorphous as much as 132 mag has Rf 0.75 eluted with n-hexane: ethyl acdtitd). It
melts at a temperature of 218-220 ° C UV spectmimméthanol shows a maximum absorption at a waviieniy
241.6 nm (Abs = 0.371). The infrared spectrum shibsteong absorption in the area of wave number 2368m-1;
2915.37 cm-1; 1427.82 cm-1; and 1294.60 cm-1.

1. Results rendemen compound obtained from thaetstdikolom:

a. Compounds FM namely: 2.53%

Compounds DM ie: 0.33%

194



Elidahanum Husni et al Der Pharma Chemica, 2016,8 (19):192-199

DISCUSSION

The process of isolation begins on the extractibstem bark kandis acid. The bark is cleaned ofuritigs, then
cut into pieces and dried in the sun. Then theddbiak grinded until smooth. This smoothing aim&mtarge the
surface area of the sample, so as to optimizextiaation process due to extensive contact withsdraple solvent
becomes larger and eventually will facilitate theqess of extracting the compounds contained irs&neple tissue.
After sampling grinded, then performed the ext@cprocess. Extraction of the main chemical comstits of the
stem bark kandis acid fractionation is done by mate@n method. Maceration chosen because it carsbee for the
extraction of samples in large quantities, doesrequire any special treatment, the process is, éasysimple
equipment needed and the absence of heat duringxthection process can anticipate damage to congsothat
are thermolabile.

In the maceration process, the solvent used isxaffeeand dichloromethane. Use of these solvents@mpolar

solvents starting from the sequence of n-hexanedé&tdoromethane. Immersion bark kandis acid samfiethe

solvent is done in a pumpkin percolator. Beginninith the most nonpolar solvents are n-hexane, tyréatended

to separate compounds based on the level of treityoht the start of the nonpolar compound comtaim the

sample to be drawn perfectly solvent. Stirring @&l to accelerate the penetration of the solveatthre sample so
that the chemical components in it quickly dissdiviglaceration process is carried out in a proteated of light to
avoid possible degradation of the compound strastaspecially for nonpolar and other compounds ahatless
stable because of the light. Results maceratioroverhand filtered with cotton every two days anid firocess is
repeated up to seven repetitions. After seven iteped, the pulp is dried to its next macerationings
dichloromethane and treated the same as the psemiageration process.

The extract n-hexane and dichloromethane were riddagvaporated using distillation in a vacuum. Tgriscess
will be faster to evaporate the solvent, whereim $blvent vapor pressure becomes lower so thasdlvent can
evaporate at a lower point than the boiling poifthe original. It is useful to minimize damage rhelabile
compounds contained in the sample. And do conagoniray rotary evaporator to obtain an extract otgd thick
and heavy n-hekasana extract as much as 22.3 dj@idromethane extract as much as 76.76 grams.

Purification of the compounds performed on dichioethane extract. Beginning with using column
chromatography on silica gel gravity 60 as theiatary phase. Elution system used in this methatiéselution
system with increased polarity in stages (stepigragbolarity / SGP). Elution system have been bsedhey have
not known solvents for better separation of compisun

The column was prepared by making a slurry of &ilisilica gel 60) using n-hexane. Samples are peephy
preadsoprtion whereby the sample is dissolvedsaleent that dissolves and is mixed with silica iggthe number
of samples and silica ratio of 1: 1 and then evaigak the solvent until completely dry. Silica sjutihat was created
entered into a column of silica gel while being initorder to condense. Samples were prepared éasérto the
chromatography column and then the column wasehtth mobile phase was increased in increments

Column accommodated in 100 mL vials and each sctifra monitored TLC pattern under UV254 lights.
Subfraction with the same stain combined. Subfaatibtained is subfraction A (1.85 grams), subioscB (0.195
grams), subfraction C (0.436 grams), subfractio(RD3 grams), subfraction E (6.057 grams), sulifsadt (3,12
gram ), subfraction G (4.60 grams), subfraction5:8%6 grams), and subfraction | (3.271 g). Thenitooed as
well as patterns of each subfraktion the TLC.

Column chromatography followed on subfraktion Feduese of the results of monitoring subfracrtion T&ldws
the desired target compound. Column chromatograpldpne in the same way. Elution system used igstes
with polarity storey elution (isocratic) using th@bile phase n-hexane: ethyl acetate (9: 1). Eluigstems have
been selected for chemical components in a fract@ombe split with well known of stain patternsTrC. Results
column accommodated in a 10 mL vial and subfractidgth the same stain combined. It was found thae ni
subfraction are subfraction F1, F2, F3, 4, F5, FB, F8, and F9. From the results of the TLC moimtpr
subfraction F7 show the stain with a little impuyrit

Fm pure compound (102 mg) was obtained from sutifracsixth column chromatography results after
recrystallized. Recrystallization process is a psscof purification of the compounds in the formcofstals. The
process is based on the difference in the solyhilita substance in hot and cold solvent by using $olvents.
Selection of solvent based on the difference imtstity of the compound in a second solvent. Solsehat one
should be able to dissolve the desired compoundodmer solvent that can not dissolve the compo@udvents
used in the recrystallization process are ethylaseeand n-hexane. Subfraction F7 gained as mudh6éé grams.
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Recrystallized several times using a suitable sdlue order to obtain the pure compound which shibwaestain
round when monitored with TLC plate.

In subfraktion G also done chromatography colunatabise of the results of monitoring TLC in thetfaslumn.
Subfraction G had a stain pattern similar to sudtfiom F. Column chromatography is done in the savag.
Obtained eight subfraction, namely subfraction G2, G3, G4, G5, G6, G7 and G8. From the resulthefTLC
monitoring, subfraction G5 (1,264 grams) showsstans.

Fm pure compounds and compounds G5 combined forrék@its that show a pattern of stains that foraféest the
monitored with TLC plate. Then be purified by restaflization using ethyl acetate and n-hexane taiotihe pure
compound FM (figure 1). FM pure compound is obtdiie the form of yellow colored needle crystals gieng
1.013 grams. Test results show that the meltingeaof this compound melts at a temperature of Zi¥-2C.
Examination of the UV spectrum in methanol showsoaption at a wavelength of 241.2 nm and 311.08eBan
the literaturéumaks absorption at 241 and 312 indicate a xantbhore(Figure 2) (Wahyuni, et al., 2015).

1

a b

Figurel: TLC profile FM compounds

a. Under UV 254 lights
b. Using steam iodine stain seer
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Figure 2: UV-Vis spectra of compounds FM
On examination of the infrared spectrum showed dbmpound FM has strong absorption in the area ofewa
number 3424.62 cm-1 is suspected of strain O-HEZ cm-1 probably derived from buckling aromatieHC

1605.79 cm-1 probably derived from stretching C =a@d 1159.83 cm-1 probably derived from helpin@®C-
(Figure 3).
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Waonzumbc

Figure 3: IR spectrum of compounds FM

UV spectrum, IR spectrum, TLC profile and FM maedtidistance is compared with the comparison compsund
rubraxanton. The results showed the UV spectrum, rttaximum absorption FM identical to the comparator
compounds rubraxanton. The results also show thspEttrum, FM wave number is identical to the conaioa
compounds rubraxanton (Attachment 16). In addittbe, profile data rubraxanton TLC pure by GC-FMshbe
same Rf (Attachment 11) and FM melting distance maned to the distance melting compound rubraxanton
comparison shows the distance melting compoundusleo the distance rubraxanton melting (207-2@9.°From

this data it is concluded that the compound FMikgaxanton.

Isolation is also done on the chemical contentrswtibn D. isolation process steps starting compsuwf column
chromatography with the phase of motion n-hexarbyleacetate (9: 1) to obtain five subfraction, rdyn
subfraction D1, D2, D3, D4, and D5. Having monitbtgy TLC Subfraction D2, D3 and D4 are combined and
performed again by column chromatography separatoss to three subfraction (D-I, D-1I and D-III).

In subfraction D1 is separated by using kromatot&eparation using kromatotron have been selectethé TLC

results showed two patterns stain the meeting.ragpa in this way is faster and solvents usedadge less than in
the chromatography column. Namely The stationa@sphilica gel coated on a quartz glass plate agd fos the

mobile phase dichloromethane 100%. Mobile phase ha&en selected for the chemical components isdahwle

can be split with well known from the TLC stain feabs.

Things to do before construction kromatotron is gl@mpreparation. Samples were dissolved with eluset as
mobile phase and etched by using a pipette slomtty the hole where the mobile phase flow, thenndw eluent
flow into the hole through the pump piston. To detiee the course of the elution process is monitdrg a UV
lamp. Results kromatotron accommodated in a 10 mLand each subfraksi monitored TLC pattern under
light. Subfraction with the same stain combinedtaiited two subfraction namely D and D-a-b.

Subfraction D-I, D-A, and D-b are combined thenfpened again kromatotron purification by using ahi®
phase of dichloromethane 100%. The results of mdng of patterns TLC showed a stain pattern tbaing after
eluted with an appropriate mobile phase.

DM pure compounds obtained in the form of yellodoced needle crystals weighing 132 mg. Test reshitav that
the melting range of this compound melts at a teatpee of 218 220 ° C (Figure 4)

Bcm

& em

a b

Figure4: Profile KLT compound DM
(A) Under a UV lamp 254 (B) Using steam iodine stain penampak
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Examination of the UV spectrum in methanol showsaimum absorption at a wavelength of 241.6 nm (Abs
0.371) (Figure 5). Based on the maximum absorpti@nd obtained indicated the existence of conjugdtadle
bonds, because these conjugate systems absorkatigtavelengths above 200 nm and indicates a clpbare
which provides transition of tor *.

Waveleneth

Figure5: UV-Visspectrum of compounds DM

On examination of the infrared spectrum showeddmmpound DM has strong absorption in the area ofewa
number 3362.97 cm-1 is suspected of strain O-H52%1 cm-1 probably derived from buckling aromatieHC
1427.82 cm-1 (CH3); and 1294.60 cm-1 is suspedtéelping the C-O (Figure 6).

Warsasmba
Figure6: IR spectrum of compounds DM

CONCLUSION

1. From the 2 kg samples of dried stem bark of @a&raowa Roxb. n-hexane extract obtained 20.3 grand

76.76 grams of dichloromethane extract.

2. From the dichloromethane extract obtained mhgngcal compound FM as much as 1,013 grams. TLGQef
profile data with the comparison compound, meltiagge, the spectrum of UV and IR spectra can beledad

that the compound FM is rubraxanton.

3. From the dichloromethane extract obtained comgswas much as 0.132 g DM. Distance mp 218-220U\C.
spectrum of in methanol shows a maximum absormioa wavelength of 241.6 nm (Abs = 0.371). Theairdd

spectrum showed strong absorption in the area sEvwmmber 3362.97 cm-1; 2915.37 cm-1; 1427.82 ciand;

1294.60 cm-1.

SUGGESTION
It is suggested to further researchers to conduattsre elucidation of compounds DM and conduseagch on the
pharmacological activities of these compounds.
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