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Abstract
This study was conducted to determine the chemical compounds contained in ungu leaf ethanol extract that has antioxidant
properties. Ungu leaf powder (2000 g) was extracted with 10,000 mL of 96% ethanol yielding 51.77 g thick purple-green
viscous extract. The result of phytochemical test on ungu leaf ethanol extract showed that the extract contained flavonoid,
saponin, phenolic and steroid, with the highest content being steroid. The separation of the ethanol extract was carried out by
column chromatography using silica gel as a stationary phase and a mixture of n-hexane: dichloromethane: ethyl acetate (2: 1:
1) as the mobile phase, yielding 10 fraction groups. Fraction F1 is relatively pure, then identified with UV-Vis, IR, and GC-
MS spectrophotometers. The results of identification with UV-Vis, IR, and GC-MS spectrophotometers showed that ungu leaf
ethanol extract containing antioxidant activity contained stigmasterol compounds, namely: stigmasta-5,22-dien-3-ol and

stigmast acid-5-en-3-ol.
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I. INTRODUCTION

Free radicals are a compound produced normally
in metabolic processes. The compound contains an
unpaired electron in its outermost orbital. Free radicals can
be either Reactive Oxigen Species (ROS) or oxygen
radicals such as Oz. , OH. , ROO. and H>O> (David, 2000).
The chemical compounds are highly unstable and readily
react with both organic and inorganic chemicals. Proteins,
lipids, carbohydrates and nucleic acids can be damaged by
the chemical reactivity of free radicals. Such damage in
the long run can lead to various degenerative diseases,
such as cancer, heart, atritis, cataracts, diabetes and
impaired liver function. The risk of the disease can be
reduced by the use
of antioxidant compounds capable of capturing free
radicals (Halliwell, 2007).

Naturally the body has a defense mechanism against free

radicals. The body's natural defenses or molecules against
free radicals are called antioxidants. The antioxidants in
the body (endogenous antioxidants) are mostly in the form
of enzymes such as superoxide dismutase (SOD) enzymes,
glutathione peroxidase (GPx) and catalase (CAT) (Chiang
et al., 2006).

The body does not have an excessive
antioxidative defense system, so if there is exposure to
excess free radicals, the body needs exogenous
antioxidants. Concerned about the side effects of synthetic
antioxidants, natural antioxidants become an alternative
choice (Zhang, 2011).

There are many foods that are a source of natural
antioxidants. Most natural sources of antioxidants are
herbs. Plants that can produce natural antioxidants one of
them is a ungu leaf (Graptophyllum pictum L. Griff).
Determination of antioxidant activity of various fractions
and extract of ungu leaf ethanol has been done in previous
research. Extract of ethanol, ethylacetate and n-butanol of
ungu leaves have the ability to reduce free radical DPPH
with ICso value of 83.25 ppm; 271,04 ppm; 385.82 ppm.
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ungu leaves chloroform extract did not have the ability to
reduce free radical DPPH because it has ICso value more
than 500 ppm that is equal to 1365,73 ppm. The results
show that ungu leaf ethanol extract has the highest
antioxidant activity (Rustini and Ariati, 2017). Therefore,
further research is required to isolate and identify the
active compounds of ungu leaf ethanol extract as a
potential antioxidant.

II. MATERIALS AND METHOD

A. Materials

The materials used in this study are ungu leaves

obtained from Dalung area, North Kuta, Badung. The
chemicals used are ethanol (technical and p.a), chloroform
(technical and p.a), ethyl acetate (technical and p.a), n-
butanol  (technical and p.a), methanol, and
dichloromethane.
The equipment used in this research is a set of glassware,
blender, sieve, extractor, rotary vacum evaporator,
centrifuge, analytical balance, micro pipette, dropper
dropper, measuring flask, syringe, UV-vis
spectrophotometer, infrared spectrophotometer, and GC-
MS.

B. Methods

Extraction

One kilogram of dried ungu leaf powder is macerated
with ethanol for 24 hours. The extract is filtered, while the
dregs are macerated back with ethanol until the
compounds contained therein are extracted. The obtained
filtrate was evaporated by rotary vacum evaporator to
obtain concentrated ethanol extract. The ethanol
concentrated extract was further tested phytochemically,
separated and purified, then identified with UV-Vis, IR,
and GC-MS spectrophotometers.

Phytochemical Test

The class test of flavonoid compounds was performed
by adding Wilstater reagents (concentrated HCI solution
added 2 Mg pieces). A positive reaction is characterized
by a change of color from orange to red or red creamsom
and or cream into magenta depending on the type of
flavonoid.
The saponin group test was performed by foam test.
Slightly isolates dissolved in water, heated, then shake
strongly. The incidence of stable foams with the addition
of concentrated HCI indicates positive saponins.
The phenolic compound group test was performed by
adding a FeCl3 solution. Positive reaction if there is a
change of  color from green to  purple.
Group tests of steroid or triterpenoid compounds were
performed by adding Lieberman-Burchard reagents (acetic
acid anhydride added concentrated H2SOa). If there is a
change in green-blue color indicates a positive steroid, and
a change in purple red indicates positive triterpenoid.

Separation, Purification, and Identification

Extract ungu leaf ethanol extracts were separated by
column chromatography using silica gel60 stationary
phase and the n-hexane motion phase: dichloromethane:
ethyl acetate (2: 1: 1). Eluat accommodated every 3 mL.
Eluats that have the same separation pattern are combined.
A single stained fraction is tested for its purity by TLC
using several eluent types. The relatively pure fraction of
TLC was carried out by analysis using UV-Vis, IR, and
GC-MS spectrophotometers.

III. RESULT AND DISCUSSION

A. Extraction and Phytochemical Test

Extraction of + 2000 g of ungu leaf powder with
10000 mL of 96% ethanol yielded 51.7724 g ethanol-
concentrated extract of purple green. The concentrated
ethanol extract was then subjected to phytochemical test.
The results of the phytochemical tests are presented in
Table 1, which shows that the ungu leaf ethanol extract
contains flavonoids, saponins, phenolics, and steroids, with

the most content being steroids
TABLE 1
Phytochemical test results of ungu leaf ethanol extract

No Phytochemical Test Reagents Color Conclution
Changes
1 Flavonoid Wilstater Red +
2 Saponin Hot water Foam +
3 Fenolik FeCls Purple +
4 Triterpenoid/Steroid Lieberman- Blue ++
Burchard

B. Results of ungu Leaf Ethanol Extract Separation

The ungu leaf ethanol extract was separated by
column chromatography, using silica gel 60 stationary
phase and the n-hexane motion phase: dichloromethane:

ethyl acetate (2: 1: 1), yielded 10 fractions (Table 2)
TABLE 2
Results of ungu leaf ethanol extract separation by column chromatography

Fraction (F) Number of spot Harga Rf
F1 (1-10) 1 0,84
F2 (11-26) 2 0,78
0,86
F3(27-32) 3 0,66
0,72
0,77
F4 (33-39) 2 0,68
0,78
F5 (40-53) 2 0,56
0,67
F6 (54-75) 2 0,4
0,51
F7(76-82) 3 0,33
0,41
0,50
F8 (83-145) 2 0,33
0,41
F9 (146-179) 2 0,41
0,46

F10 (180-200) 0 -
Fraction F1 produces a single and purified stain by TLC,
so it follows by identification using a UV-Vis, IR, and GC-
MS.
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C. Result of Analysis by GC-MS, UV-VIS, and IR
The results of F1 isolate analysis with gas
chromatography are shown in Figure 1.
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Fig. 1 Chromatogram Gas of Isolat F1

Chromatogram isolate fraction of one (F1) shows the
absorption peak with retention time (tR) as follows: peak 1
tR 14,769 min, peak 2 tR 17,137 min, peak 3 tR 19,291
min, peak 4 tR 21,448 min, peak 5 tR 21,559 minutes,
peak 6 tR 21,615 minutes, peak 7 tR 21,882 minutes, peak
8 tR 26,297 minutes, peak 9 tR 27,377 minutes, and peak
10 tR 28.707 minutes.

Identify peak 9 tR 27,377 minutes
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Fig. 2 Peak 9 of mass spectrum

Based on the data base approach (WILEY7, L.),
The probability of the compound at peak 9 is stigmasta-
5,22-dien-3-0l with the molecular formula C29Hs3O and
molecular weight 412.
Identify peak 10 R 28.707 minutes
Based on the data base approach (NISTOS, L.),
The possible compound at peak 10 is the stigmast-5-en-3-
ol acid with the molecular formula C20Hs00 and molecular
weight 414
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Fig. 3 Peak 10 of mass spectrum.

Identification of Fl isolate  with
Spectrophotometer

The result of identification of F1 isolate with
infrared spectrophotometer is shown in Figure 4, while
data of wave number, shape of band, intensity, and related

group placement are presented in Table 3.
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Fig. 4. Infrared spectrum of F1 isolate.

Table 3.
Infrared spectra of F1 isolate

‘Wave Numbers ‘Wave Numbers Functional
Spectra (cm-1) Library (cm-1) group
3647 4000-3200 -O-H

2970 3000-2850 -CH

2833 3000-2840 -CH
1676,14 1680-1620 -C=C
1402,25 1465-1400 -CH
1114,86 1300-1000 -C-OH
1053,13 1300-1000 -C-OH
1008,77 1300-1000 -C-OH

The widening absorption in the wave number region
3647,39 cm-1 is allegedly the vibration of the OH group
which is derived from the alcohol and not from the
carboxylic acid. This assumption is reinforced by the
absorption of C-O in the region of 1114.86 cm-1, 1053.13
cm-1 and 1008.77 cm-1, and the absence of C = O
absorption.

The uptake of the 2970,38 cm-1 and 2833 cm-1 regions is
thought to be caused by the resistive vibration of aliphatic
C-H, which is amplified by the presence of uptake in
1402.25 cm-1 regions due to the aliphatic C-H bending
vibrations out of the non-aromatic rings. The absorption
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peak at 1676,14 cm-1 is a vibratory vibration of the
unconjugated C = C group (Silverstain, et al., 1981).
The results of  identification  with  infrared
spectrophotometer showed that the isolates probably
contained of O-H, C-H aliphatic, and C-C aliphatic
unconjugated, and the functional group was also owned by
steroid group steroid compounds. Thus ungu leaf isolates
may contain steroid group steroids. It is also supported by
GC-MS spectral data, that F1 isolates contain sterol
compounds, namely stigmasterol.

Identification of Isolate with UV-Vis Spectrophotometry
The analysis with UV-Vis spectrophotometer from
isolate fraction I is shown in Figure 5.
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Figure 5. The result of UV-Vis spectrophotometer isolate
fractionl

Isolates of fraction I absorb UV-Vis at a
wavelength of 420.06 nm. This absorption is thought to be
due to the transition of n to the star sigma by an
auxochrome -C -O alcohol. This conjecture is supported
by a peak that appears with strong intensity at wave
number 1114,86  cm-1 in  infrared  spectra.
The results of IR spectrophotometer, UV-Vis, and GC-MS
analyzes suggest that ungu leaf isolate is a steroid group of
stigmasterol.

IV. CONCLUSIONS

The results of spectroscopic analysis using UV-
Vis, FTIR , and GC-MS and supported by phytochemical
screening, show that the compound contained in ungu leaf
ethanol extract are stigmasterol, namely: stigmasta-5,22-
dien-3-ol and stigmast-5-en-3-ol acid.

V. SUGGESTION
Further research needs to be done to determine the
structure of the compounds contained in ungu leaf ethanol
extracts that have antioxidant activity using NMR
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