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ABSTRAK: Saat ini minat terhadap penggunaan tanaman aromatik di berbagai bidang
kehidupan berdasarkan sifatnya makin meningkat. Oleh karena itu, pada penelitian ini akan
dilakukan uji komposisi kimia daun kayu putih (Melalueca leucadendron Linn.) dari Pulau
Lombok dengan menggunakan uji fitokimia dan teknik GC-MS (Gas Chromatography -
Mass Spectrometry). Hasil uji fitokimia yang teridentifikasi adalah terpenoid, flavonoid,
alkaloid, triterpenoid, tanin, dan saponin. Komposisi kimia dari daun kayu putih (Melalueca
leucadendron Linn.) ditentukan oleh GC-MS dari ketiga fraksi yaitu etanol, DCM, dan
heksana. Komposisi utama dalam ekstrak etanol adalah asam heksadekanoat (26,69%) dan
asam heptadekana-8-karbonat (31,19%), pada DCM yaitu 1,8-cineole (2,31%), asam
heksaadekanoik (25.88%), heptadecene-8-carbonic acid (28,75%) Sementara senyawa kimia
utama yang ada pada heksana adalah 1,8-cineole (23,31%), 1-phellandren (1,33%), terpineol
(1,16%), spathulenol (0,85%), ethanone (3,4-epoxy-2-heksanon) (0.72%), asam
heksadekanoat (16,06%), dan heptadecene-8-carbonic acid (19,92%).

Kata kunci: Melaleuca leucadendron Linn; 1,8-Cineole; Fitokimia; GC-MS.

ABSTRACT : Recently, there has been increasing interest in the use of aromatic plants,
which are used in the different areas of life based on various of the plant properties. The aim
of this study was to investigate the chemical composition of Eucalyptus leaves (Melalueca
leucadendron Linn.) from Lombok Island by phytochemical screening and GC-MS (Gas
Chromatography - Mass Spectrometry) technique. The identified phytochemical screening of
the leaves was terpenoid, flavonoid, alkaloid, triterpenoid, tannin and saponin. The chemical
composition of the leaves was determined by GC-MS (Gas Chromatography - Mass
Spectrometry) at three fractions, such as ethanol, DCM, and hexane. The major compounds
in ethanol extract are hexadecanoic acid (26.69%) and heptadecene-8-carbonic acid (31,19%)
while in the DCM are 1,8-cineole (2.31%), hexadecanoic acid (25.88%), heptadecene-8-
carbonic acid (28.75%). Meanwhile, the major compounds in the hexane are 1,8-cineole
(23.31%), 1-phellandren (1.33%), terpineol (1.16%), spathulenol (0.85%), ethanone (3,4-
epoxy-2-heksanon) (0.72%), hexadecanoic acid (16.06%), and heptadecene-8-carbonic acid
(19.92%).

Keywords: Melaleuca leucadendron Linn; 1.8-Cineole; Phytochemical; GC-MS.
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1. INTRODUCTION

The aromatic medicinal plant Eucalyptus
and its essential oils have been used since
long time ago in folk medicine. Chemical
composition by GC-MS presented the
abundance major compound as of 1.8-
cineole. Eucalyptus camaldulensis had the
strongest bioactivities despite its major
compound was spatulenol [1]. Essential oils
from four species of Eucalyptus plantation
in northern Thailand namely (E. deglupata,
E.urophylla, E. citriodora, and E.
camaldulensis) were analyzed using GC-MS
and 63 compounds were identified, the
highest concentration from those was
citronellal. E. citriodora oil showed the
strongest antioxidant and antibacterial
activity and can be a good candidate for the
development of product for antioxidant and
antibacterial activity [2].

Historically, various preparation from
the bark, leaves, and fruits of Eucalyptus
species have been used in folk medicine
tranquilizers, sedatives, painkillers and in
the treatment of wvarious skin disorder.
Melaleuca leucadendron flower extract
inhibits UVB-induced oxidative damage of
HaCaT, reduces pro-inflammatory cell
mediators, ensures protection of DNA-
damage, and acts as photoprotective agent
[3]. Melaleuca leucadendron leaves showed
a series of biological activities of interest,
including antimicrobial [4], antitumor, and
anti inflamatory properties [5], meanwhile
Melaleuca  leucadendron  flower has
application as an adjuvant in sunscreen
formulations as a strategy to reduce risk of
sunburn and prevent skin diseases associated
with UV-induced inflammation and cancer
[6]. More than 20 species of Eucalyptus
have ever been exploited commercially to
produce 1.8-cineol (more than 70 %) by
cosmetics industries and pharmaceutical.
Eucalyptus has many of secondary
metabolites as terpenoid [7]. For a few
years, essential oils from eucalyptus have
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involved interest as the source of natural
product. They have presented for their uses
as alternative remedies for the treatment of
many infections and food preservative.
Herein, we conducted study to determine
phytochemical screening and GC-MS (Gas
Chromatography - Mass Spectrometry)
analysis of Melalueca leucadendron Linn
which grows in Lombok since no report
found about the chemical composition of the
plant planted in this island.

2. EXPERIMENTAL

2.1 Chemicals and Materials

Chemicals

Aquades, distilled Ethanol (Merck), DCM
(Merck), HCI (Merck), NaCl (Merck),
Mayer reagent (K,Hgls) (Merck), HySO4
(Merck), Mg, Liebermann Bunchard
(acetid acid-glacial-sulfuric acid), FeCls 0,1
% (Merck).

Plant Materials

Fresh leaves of M. leucadendron Linn were
collected from garden of University of
Mataram, Indonesia. The leaves sample
were picked in the morning and dried during
three days at room temperature and then
blended to obtain a small size. The blended
sample was put in a beaker glass and
macerated with distilled ethanol which was
replaced 3 times and the filtrate (crude
extract) stored in an Erlenmeyer for further
extraction procedure.

2.2 Procedures

Extraction of crude extract

The leaves ethanol extract of M.
leucadendron Linn was concentrated by
using vacuum rotary evaporator  at
temperature 40°C with a rate 90 RPM. The
yield were the essential oil and crude extract
of ethanol. The ethanol extract was then
partitioned with DCM and n-hexane to
produce three fractions (ethanol, DCM, and
n-hexane). The ethanol extract was used to
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Table 1. Phytochemical Test of Ethanol Extract

No ﬁiﬁ;ﬁi?gs Positive Negative Results
1 Terpenoids Vv Brown liquid
2 Steroids and Triterpenoids Steroid Positive Triterpenoid : brown ring
Triterpenoids between the two solvents
3 Flavonoids v Aglikon/glikosida:  clear  green
solution
Flavon: turned to orange solution
after leaving it overnight
4 Alkaloids v There was a white sediment (Meyer
Reagent)
5 Tannins N A blue dark solution
6 Saponins Vv There was foam that lasts for 30
seconds
7 Antrakuinon/ A dark green solution. For a
Antrasena positive result it should be

red/orange

phytochemical test while the three fractions
were used to investigate the chemical
compounds by GC-MS technique.

Phytochemical test

Phytochemical test used to screen the
secondary metabolites contained in the
ethanol extract of M. leucadendron Linn
was Harborne procedures [8].

GC-MS analysis of three extract of
M.leucadendron Linn

Analysis of three extracts were carried
out by Gas Chromatography - Mass
Spectrometry (GCMS). GC analysis was
performed using a Varian Star 3400 Cx
chromatograph fitted with a DB-5MS fused
silica capillary column. The column
temperature was increase from 60 to 260 °C
at 5 min " The total analysis time was 150
min. For GC-MS analysis, the extract was
dissolved in ethanol. A 1 pL sample was
injected in the split mode ratio 1:10. Helium
was used as carried gas at a flow rate of 1
mLmin”'. The injector temperature was

200°C. The mass spectrometer was operated
at an emission current of 10 pA and an
electron multiplier voltage between 1400
and 1500 V. The percentage compound of
the essential oil and extract were computed
by normalization method from the GC peak
areas, assuming an identical mass response
factor for all compounds.

3. RESULTS AND DISCUSSION

Phytochemical Screening and Chemical
Composition

Table 1 shows that the content of
secondary metabolites identified in the
ethanol extract of the eucalyptus leaves are
terpenoids, flavonoids, alkaloids,
triterpenoids, tannins and saponins group.
As comparison, it was found a hydrolysable
tannin which is isolated from dried fruits of
Melaleuca leucadendron and characterized
as 1,2-di-O-galloyl-3-O-digalloyl-4,6-O-(S)-
hexahydroxydiphenoyl-B-D-glucose as well
as known stilbene glycosides and
triterpenes[9]. Secondary metabolites from
Eucalyptus camaldulensis were identified
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flavonoids, pigments, phenolics, terpenes,
starches, steroids, and essential oils [10].
Phytochemical investigation of leaves of
Eucalyptus globules Labill extracts showed
the presence of alkaloids, phenolic
compounds, steroids, cardiac glycosides,
and terpenes [11].

Based on GC-MS analysis of the three
fractions (n-hexane, DCM, and ethanol) of
the eucalyptus leaves, it was identified their
chemical composition as tabulated in Table
2. The Figure 1 shows the chromatograms
of essential oil of eucalyptus leaves, n-
hexane extract, DCM extract, and ethanol
extract of the eucalyptus leaves.

The chemical compositions in ethanol
fraction were dominated by hexadecanoic
acid (26.69%) and heptadecene-8-carbonic
acid (31,19%) while in the DCM were 1,8-
cineole  (2.31%), hexadecanoic  acid
(25.88%), heptadecene-8-carbonic  acid
(28.75%).  Meanwhile  the  chemical
compounds found in the hexane were 1,8-
cineole (23.31%), 1-phellandren (1.33%),
terpineol (1.16%), spathulenol (0.85%),
ethanone (3,4-epoxy-2-heksanon) (0.72%),
Hexadecanoic  acid  (16.06%), and
Heptadecene-8-carbonic acid (19.92%).

Bioactivities of Identified Chemical
Constituents

The 1.8-cineole is the most significant
compositions of Eucalyptus essential oil
[12]. This research showed 1.8 Cineole as of
23.31% in n-hexane phase and 2.31 % in
ethanol phase. The current study focused on
the inhibitory activity of eucalyptol (1.8
cineole) against Mpro/3CLprofrom SARS-
CoV-2 [13]. The 1.8-cineole was found in
Eucalyptus alba as the major component
(76.5-88.1%). In addition to this compound,
others that were found including limonene
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(3.8-8.6%), a-terpineol (1.4-2.8%), globulol
(1.3-6.3%) and a-pinene (1.5-1.8%) [14].

Eucalyptus  intertexta  has 19
components which were identified in the oils
and 1,8-cineole (67.2-83.1 %) also globulol
(1.9-8.9 %) act as main constituents. [15].
Three different species of eucalyptus from
various locations in Indonesia were studied
particularly, such as E. citriodora, F.
urophylla, and E. viminalis. The major
components of eucalyptus oil were
determined to be 1,8-cineole (18.2%—
45.5%) and citronellal (69.27%—82.81%).
The highest composition of 1,8-cineole was
obtained from the eucalyptus oil extracted
from E. wurophyllawhereas the highest
composition of citronellal was obtained
from eucalyptus oil extracted from E.
citriodora [16].

Hexadecanoic acid and Heptadecene-
8-carbonic acid was found in all fractions of
eucalyptus leaves. Both compounds are fatty
acids. In the ethanol extract of eucalyptus
leaves, there were several compounds of
carboxylic  acid  groups such as
Hexadecanoic acid.26.69%, Heptadecene-8-
carbonic acid 31.19%, di- (9-octadecenoyl) -
glyserol 945 %,  Glycerol 1,3-
dihexadecanoate 9.95%. fatty acid in
eucalyptus uses as antibacterial, antioxidant,
and antifungal. The Eucalyptus sp. led to the
discovery of the role of hexadecanoic acid in
the susceptibility of Eucalyptus grandis and
Eucalyptus praetoria to A. psidii [17]. The
study of volatile oils from Iraqi eucalyptus
micro theca plant reveals existence of
sixteen compounds, such as amphene
(20.60%), 4-carene (18.53%), 1,8-cineole
(11.96%), terpin-4-ol (8.70%) and p-cymene
(8.39%) were the highest components in
these essential oils.
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Figure 1. GC-MS chromatogram of essential oil (A), n-hexane extract (B), DCM extract

(C), and ethanol extract (D).
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Figure 2. GC-MS chromatogram of esterification yield from extract

Table 2. Chemical Composition of M. Leucadendron Linn Extracted on n-Hexane, DCM, and
Ethanol Solvents.

Extract of Extract of Extract of
Chemical n-hexane DCM ethanol
composition SI  Peak  SI Peak SI  Peak
(%) (%) (%)
Ethanone CAS 3.,4- 86 0,72 - - - -
epoxy-2-heksanon
1-phellandren 95 1,33 - - - -
p-cymene 97 1,08 - - - -
1,8-Cineole 97 23,31 97 2,31 - -
Terpineol 97 1,16 - - - -
Spathulenol % 085 - - - -
Hexadecanoic acid 95 16,06 97 25,88 95 26,69
Heptadecene-8- 93 19,92 93 28,75 91 31,19
carbonic acid
While nine compounds were 4. CONCLUSION

obtained as fixed oils, pentadecanoic acid
(36.47%) and cis-vaccenic acid (30.31%)
were the major components. Eucalyptus
micro theca plant possess antibacterial and
antioxidant properties and may suggest it as
a good candidate to use for medicinal
purposes [18]. Eucalyptus sp. from Tunisia
were identified gallic acid, fatty acid
glycerides, fatty acid esters, phenolic
compounds, sitosterol, catechin and ellagic
acid. It has antifungal and anti-termite
properties [19].

Based on phytochemical test, the
content of secondary metabolites in the
ethanol extract of eucalyptus leaves were the
terpenoids, flavonoids, alkaloids,
triterpenoids, tannins and saponin group.
The three extracts of n-hexane, DCM, and
ethanol of eucalyptus leaves were identified
using GC-MS. The compounds found in
ethanol extract of M. leucadendron Linn
were hexadecanoic acid and heptadecene-8-
carbonic acid while in the DCM were 1.8-
cineole, hexadecanoic acid, heptadecene-8-
carbonic acid, in the hexane were 1.8-
cineole, I-phellandren, terpineol,
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spathulenol, ethanone (3.4-epoxy-2-
heksanon). The potential compound for the
leaves based on review bioactivities the
major chemical components were 1.8-
cineole (23.31%). Meanwhile the major
compounds found in hexane extract was
hexadecanoic acid (26.69%) and in ethanol
extract was eptadecene-8-carbonic acid
(31.19%).
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