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ABSTRACT

This research aims to isolate and identify the sdeoy metabolite compound contained in the n-hexadect
of leaf of Manilkara Zapota. Isolation is done ieveral stages; extraction, fractionation, purifizat, and identification.
The result was obtained as pure an isolate in whéedle crystal with a melting point of 188-1907T@e isolate gives a
positive response to Lieberman-Burchard reagerit igslate was identified by analyzing the infrarggectrum which
showed the wave number (cm-1) are: 1026,13 (CO3818 and 1367.53 (CH2 and CH3); 1647,21 (C = ®42,23
(C-H); 3442,94 (OH alcohol). Base on reagent texd &TIR data, it is suggested, that isolate is éaqd compound.
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INTRODUCTION

The diversity of fauna and flora is seen as aegiatasset and very valuable when viewed from tremical
terms of the natural materials it contains. Exgioraof biological natural resources, especiallgré for treatment is still
underway. Chemical compounds that are bioactive lmarproduced from various types of plants. The gres of
bioactivity, the plant has a prospect for use ia field of treatment. The secondary metabolite coumpls are small
molecules, specific, have varying structures, easmpound has different functions or roles. Secondaetabolite
compounds function to defend themselves. Secondatgbolites are biomolecules that can be usedadsclempounds in

the discovery and development of new drugs (Atd,02

The selection of natural ingredients for reseaiah loe derived from materials traditionally usedcbynmunities
to cope with disease (ethnopharmacology) and aledved from bioactive ingredients (Wahyuningsih, 08D
Therefore, studies continue to be done as an dffouncover various chemical compounds containeplants that are

efficacious as a drug ingredient.

One of Indonesia's tropical plants is a Sapotatedeplant that is divided into 53 genera, compgsin250
species with worldwide distribution, mainly in thepics and subtropics of Asia and South Americah#tri, et al, 2010).
One of the plants that are pregnant with Sapotaaedepotentially medicinal is M. Zapota. Commonhplwn by different
names based on the area where it grows, as in éstons known as sawo, Filipino (tsiko), Malaysaky), India
(chiko or sapota) and many more the name of thésmitpbased on the country where it grows (Dalimar@@206).

In the field of health, M. Zapota leaves not knotanthe public in general, only in certain areaste®fused as a fever
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remedy and other injuries, commonly also used asugh and cold medicine. The study by Jain et201{) on the
Evaluation of Analgesic Activity of Manilkara zapofleaves) obtained alkaloid compounds and flavds@i which this
compound acts as a painkiller. In addition, thelgtiound steroid compounds in petroleum ether ahdrml extracts in
M. Zapota leaf (Manilkara zapota). Research coretudiy Habib (2010) entitled in vivo anti-inflammetoand anti
pyretic activities of Manilkara zapota leaves ibiab wistar rats obtained flavonoid compounds nanifllvones and
flavonols with C- and O-glycosides, isoflavonesa@iéd O- glycosides, flavanone C - and O-glycosidkains with C- and

O-glycosides, and dihydrochlala, anthocyanin, aeglycosides.

Based on the above description, the researcheatésbbhnd identified the secondary metabolite comgdtom
n-hexane leaf extract of M. Zapota, where the |lsare part of the plant which is often used as diecivaal material and
why n-hexane solvent used to contract non-polarpmmds contained in leaf M. Zapota because n-hexasethe
selectivity in extracting non-polar compounds. tldiion, n-hexane is also safe to use and easdpe@rate, so it is used as

a solvent to extract the leaves of M. Zapota.

MATERIALS AND METHODS

Material

Materials used include M. zapota leaves, organigesits such as methanol (CH30OH), n-hexane (C6H14),
ethyl acetate (CH3COCH2CH3), chloroform (CHCI3).pverck, reagent Liebermann-Buchard ((CH3CO) 20fusia
acid (H2S04), Wagner and Mayer reagents, 1% irtdp @hloride (FeCl3) 1%, cerium sulfate (CeSO4d0n 2 N
sulfuric acid, impregnation of the sample usingcailgel Merck G 60 H catalog number 7733, silich erck G 60
(70-230 mesh) catalog number 7730 for vacuum ligoldmn chromatography (KKCV), and silica gel Mefgk60 (230-
400 mesh) catalog number 7734 for Flash columnmhbtography (KKF), as well as the silica gel alummmKLT plate
Merck G 60 GF254 catalog number 7730

Instrumentation

The tools used in this research are glass toaschlamber as KLT container, capillary tube as dédgotacuum
liquid column chromatography (KKCV) and column caegsion chromatography (KKT) for sample fractiomatiThen
some instruments such as Hahn Shin® HS2005VN easgoiStuart® hot plate, Memmert® oven, UV VL-4 P64-356
nm lamp, Cheetah® FA2204B analytical balance shé&egis Chef® balance, Stuart micro melting point and
electromechanical ® SMP11 as well as FTIR SHIMADRtéstige-21 spectrometer

METHODS

Sample Preparation

First, the leaf is dried by air aerated for + 2 igethen dried leaf samples are milled using a l@eatd pounded

to obtain a fine powder of 4.96 kg.
Extraction

The extraction is done by maceration techniqueotaltof 4.96 kg of leaf powder of M. Zapota macedatwith
methanol as much as 60 L for 3x24 hours. The extbiained was concentrated using an evaporatdraggroximately

one-quarter of the initial volume (viscous extrasids obtained. The liquid extract was extractedidigby using a
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separating funnel with a non-polar solvent n-hexaine ratio of 1: 1 (n-hexane: methanol extrachle dbtained n-hexane

extract was evaporated to obtain the n-hexaneaxtra
Fractionation

The n-hexane extract was fractionated by thin lagl@omatography (TLC). A small amount of extractswa
stained on a plate of TLC silica gel G 60 GF254hvan n-hexane combination of the eluted solutidhyleacetate,
chloroform: ethyl acetate in various rats then ckete under UV light 254 and 365 nm and followedspyaying of cerium
sulfate solution, CeSO4 10% when heated. The nHeegatract was then impregnated with Silica gel0GH6catalog 7733
in the sample ratio: silica gel (1: 3). This fractation step is performed by vacuum liquid coluntmoeatography
(KKCV) method. The eluent volume for each elutisrtDO mL.

Furthermore, the fraction which formed a good 8ptit pattern is selected for further fractionatiamd firstly
identified with TLC further fractionated by presslumn chromatography with 100% n-hexane else, tmbination of
n-hexane: ethyl acetate to 100% ethyl acetate, eyl acetate: acetone up to 100% acetone antyfingth 100%
methanol. as a mobile phase. The fractions haviegsame stain profile were combined and then easgdrand then
returned to the TLC with eluent n-hexane: ethylaiee(9: 1).

Purification

Fractions that exhibit good stain patterns and fpowders are purified by using n-hexane solvene ptrified
compound was then continued on the KLT procesérefetkinds of eluents: ethyl acetate: n-hexanedj1&thyl acetate:
chloroform (1:19), and chloroform: n-hexane (1: Blne next purification step is melting point tesing Melting Point
SMP11

Identification

The identification was done by using LiebermanndBard reagents (terpenoids and steroids), FeGi84(floid),
Wagner and Mayer (alkaloids) to determine the ctddsolates. Further identification was performwith the Shimadzu

Prestige-21 FTIR spectrometer to determine funefignoups.

RESULTS AND DISCUSSIONS
Results

Extraction

Extraction is 4.9 kg of leaves M. Zapota maceraté@td methanol solvent for 3 x 24 hours, macerat@ioled as
much as 35 liters, then evaporated to produce metlendensed as much as 1.5 liters of dark bravme. result of a
partition with n-hexane obtained by green n-hexaxteact as much as 1.5 liters and extract methasmohuch as 1.5 liters,

then extract n-hexane evaporated and obtained arleethick extract as much as 15.2507 g.
Isolation and Purification

The n-hexane condensed ecstasy was identified ddiGgwith several eluent tests used on TLC, a coion
of n-hexane: ethyl acetate. The results of TLCained by combining n-hexane: ethyl acetate wigigbs a good and
clear separation pattern. The n-hexane extract2%0D3. g) was fractionated by KKCV with eluent n-hesa

n-hexane: ethyl acetate, ethyl acetate, ethyl teetcetone, acetone, and methanol in an enhanglked gequence
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obtained by KKCV vyield of 33 fractions than the anporation of the obtained fractions identifiedaingh TLC yields 7
major fractions as shown in Table 1 and the chrogram shown in Figure.1l.

Figure 1: Chromatogram of A-G Combined Faction
Eluen: Ethyl Acetate: n-Hexane (1: 9)

Table 1: Merger Result of KKCV Fraction Based on
Stain Profile on TLC Chromatogram

Fraksi | Komponen | Berat (g) | Warna Fraksi
1-2 A 0,6387 Kuning
3-4 B 1,1513 Orange
5-8 C 8,5151 Hijau tua
9-12 D 0,3604 Hijau tua
13-16 E 0,5552 Hijau tua
17-19 F 0,2652 Hijau tua
20-33 G 0,2563 Hijau tua

The second major fraction (B) (1,1513 g) is furtfractionated using the method of KKT with its mielbphase

using 100% n-hexane eluent, a combination of n-hexathyl acetate to 100% ethyl acetate then ettsfate: acetone up

to 100 % acetone and lastly with 100% methanoldgig 24 fractions. The fraction of the results lnéd KKT identified

with KLT obtained 11 major fractions of the mergesult based on the staining pattern shown on th@ s shown in

Table 2. The combined fraction is identified by Tl@h ethyl acetate: n-hexane ratio (1: 9). Theoahatogram is shown

in Figure.2. The fractions were evaporated. ThdrBdtion (0.1167 g) forms a yellow powder

Table 2: Results of Merger of Fraction of Results foKKT

Fraction | Component | Weight (g) Color
1 B, 0,0366 Clear
2 B, 0,3912 Orange
3 B; 0,0133 Yellow
4 B, 0,1167 Yellow
5 Bs 0,3604 Orange
6 Bs 0,0197 Orange
7 B, 0,0031 Greenish yellow
8-10 B 0,0306 Greenish yellow
11 By 0,1036 Green
12-17 B¢ 0,0569 Clear green
18-24 B1 0,0054 Clear
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Figure 2: Chromatogram of Combined Fraction B1-B11 KKT
Results Eluen: Ethyl Acetate: N-Hexane (1: 9)

The B4 fraction (0.1167 g) was purified b-hexane resulting in a white powder of 0.0506 g witimelting poin
of 188 C0-190 CO0 as shown in Figlde

Figure 3: Powder of B4 Fraction after Purification

The TLC analysis showed a stain on three diffemnénts: chloroform eluent:-hexane (1: 9), ethyl acetate:

chloroform (1:19), and ethyl acetatehaxane (1:99). The chromatogram is as shown inré&ig.

@) (b) (©

Figure 4: Chromatogram of B4 Fraction Result of TLC (a) Chloroform: N-Hexane (1: 9)
(b) Ethyl Acetate: Chloroform (1:19) (c) Ethyl Acetate: N-hexane(1:99)

Figure 5: Color Test Results(a) Before the Addition of Reagents (b) After theAddition of Reagents

The isolate obtained was tested with several reaagerdetermine the type of the compound. The delstrresult:
can be seen in figure 5. The data can be seenbile T.
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Identifikasi

Table 3: Result of Color Test on Pure Isolate of B&raction

Reagents Observation Information
Liebermann-Burchard Pink (+) Terpenoids
FeCk Yellow (-) Flavonoids
Meyer Clear (-) Alkaloids
Wagner Red (-) Alkaloids

The identification is continued by using the FTIpestrometer. The infrared spectra of the B4 fractaolate
compound are shown in Figure 6 and the data ofwthee number, the shape of the band, the intensity the
corresponding clusters are presented in Table 4
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Figure 6: FTIR Spectra
DISCUSSIONS

Isolation and Purification

The 15, 2507 g of n-hexane viscose extract wasidrzated by KKCV method firstly identified with TL& find
out the amount of compound contained in the extraatked by the number of stains seen on the chomgrean.
In addition, TLC also aims to find out the elueppeopriate for KKCV. The TLC results show that elue-hexane:

ethyl acetate provides a clear stain appearance god separation pattern so that the eluenteid fs fractionation on
the KCV.

Fractionation with KKCV wuses silica gel as a statiy phase and a variety of eluents by SGP
(Step Gradient Polarity), ranging from nonpolaregiuto polar as a mobile phase. The gradual elisiamtended to allow
all non-polar and polar compounds to be fractiothated for cost and work efficiency. Eluate obtairesdmany as 33

fractions grouped into 7 joint fractions (fractioAsto G). Fraction B has formed a powder on thesglaall after the
solvent evaporates.
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Fraction B (1,1513 g) was chosen for further framdition with consideration of orange powder fornredhe
glass of B fraction. The stationary phase usechénKKT was silica gel while its mobile phase usart from 100%
n-hexane, n-hexane: ethyl acetate then ethyl ac&@d%, ethyl acetate: acetone then 100% acetasity with 100%
methanol. Eluent obtained as many as 24 fractionapgd into 11 joint fractions (fractions B1 to B1After all the

combined fractions evaporate the solvent, the Bdtifon is formed a powder.

The B4 fraction (116.7 mg) was chosen to be pufifiee to consideration of the stain appearancéhemLC
plate which showed a slight stain compared to therdraction so it was expected to obtain puréaiso The solvent used
to purify is a solvent which can dissolve the inipes but not dissolve the powder. The fractionBdf is purified by
n-hexane resulting in a white powder. The purifaatis repeated until a chromatogram is obtainetth whe spot on the
powder. The powder obtained is 50.6 mg.

Hg CHs

CH,
CHg

CHs HOAC/H,SO,
_—

HO
lon karbonium 3,5-diena

Ac,0(SO,)

HOO,S
Asam sulfonat cholestaheksana

Kation pentaenylic

Figure 7: Liebermann-Buchard Reaction

The obtained isolate was then tested for purityKihyi of three different eluents with different sohts and
comparisons. This is done to ensure the purity rofismlate indicated by the appearance of a spoeaxh TLC.
TLC analysis showed a stain on three different mkiechloroform eluent: n-hexane (1:19), ethyl ateet chloroform
(1:19) and ethyl acetate: n-hexane (1:99). Theigglustain was sprayed with a 2% CuSO4 stain remoeayent and
heated to obtain a purplish-colored stain. Thusait be concluded that the isolate of a pure Betifmis TLC.

Pure isolates were tested for melting point. Théingepoint test indicates that B4 isolate staresltmg at 188 °
C and melts overall at 190 ° C. Based on the liteeastudy, it was found that the pure compound damelting point
route of no more than 2 (Firdaus, 2011).

Identification followed by color test using multiplreagents. The test results showed that isolatgd¥4 a

positive reaction of the terpenoid to LiebermanreiBard reagent which was characterized by the chahgelor from
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pink to pink as seen in Figure 5. Testing of ssand triterpenoids in glacial CH3COOH with cortcated H2S04 is
based on the ability of steroid and triterpenoignpounds to form blue or green for steroids, and aeghurple for
triterpenoids. Steroids and triterpenoids are camps that can be extracted with non-polar or sestarpsolvents
(Harbone, 1987). This proves that the compoundiddiais terpenoid in accordance with previous netean M.

Zapota plants that mostly obtain terpenoid compsund

FTIR Spectroscopy Test

Identification of isolate groups was performed gsiFTIR spectrometer with KBr pellet method.
The spectral IR spectral analysis of B4 providesogfition at the wavelength (3442,94 cm-1) regiorrked by a
moderately wide band of moderate intensity idesdifas a vibration of OH (not NH) strain. This bangdbond is thought
to be the vibration of the OH group undergoing ititermolecular hydrogen bonds This assumption ppstted by the
presence of moderate intensity absorption at 174&81 and 1026,13 cm-1 regions identified as tibnaC-O alcohol.

The sharp intensity with the strongest intensityhat 1732.08 cm-1 wavelength region is allegedlyg thu the
functional group C = O of a carboxylic acid, thiata is supported by a sharp vibration-absorbingatitn band with a
strong intensity at the wave region 2947,23 cm-d 2873.94 cm-1 indicating the presence of an alipf@H-group of

carboxylic compounds.

The emergence of sharp absorption bands with strdegsity at the 1647.21 cm-1 waveform region datis a
double bond C = C. This data is reinforced by thél ®ending vibration of 1458.18 cm-1 and 1367.53 Iciwave
numbers indicating the presence of the dimethyligahgroup and the wavelength number of 995.27 cragtesenting

the bending vibration of the alkene as the hallnmdrthe terpenoid compound.

The literature study shows that the functional goas described above are functional groups oémeigd group
compounds with the characteristics of bound OH gso€H aliphatic, C = O carboxylates, double boGds C and C-O

alcohols. Interpretation of IR uptake of wave numstfeom the B leaf fraction of M. zapota can be seen in Table 3.

Table 4: Absorption of IR Fraction B, from M.zapota Leaves with Possible Cluster Functio

Wavenumber (cmi') | Functional groups
3442,94 -OH

2947,23 dan 2873,94 C-H aliphatic
1647,21 C=C

1458.18 dan 1367.53 C-H bending alkene
1732,08 C=0

1249,87 dan 1026,13 C-O

CONCLUSIONS

Based on the results obtained, it can be concltitgidthe secondary metabolite compound in the fofnvhite
powder with melting point 188-1900C which has besated from the n-hexane extract of M. Zapotaédsas terpenoid

group compounds.
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