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ABSTRACT

This study was conducted to determine the content of bioactive compounds of chloroform extract of
Ganoderma lucidum well-known as an herbal medicinal plant that is capable of treating various diseases.
This research was carried out in two stages: the extraction process of fine powder G. lucidum by maceration
using chloroform and analysis of bioactive compounds using GCMS (Gas Chromatography Mass
Spectrophotometry). The GCMS results show that G. lucidum chloroform extract contain dimetylnonacyclo-
icosanel(20),10-diene-anti-8-dicarboxylate; ergosta-5,7,22-trien-3-ol, (3.beta.22E) -; and methyl oxazepam.
It was concluded that the bioactive compounds identified in the chloroform extract of G. lucidum were
potential natural sources with large pharmacological effects and biological activity.
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Introduction

Currently, the world community selects “back to na-
ture” to treat various diseases, namely by utilizing
the plant as a medicine. Medicinal plants are an in-
valuable gift from nature to humans (Sumathi, 2010)
and safer than chemical drugs because of the chemi-
cal content of plant extracts that directly work in the
disease target (Farnsworth, 1988). Besides being
cheap, medicinal plants have low side effects that do
not even give any side effects at all.

One of the plants used as medicine is the fungus
Ganoderma lucidum. This fungus is known as
“Reishi” in Japan and “Lingzhi” in China.
Ganoderma lucidum is a non-edible woody fungus,
including from the family Ganodermataceae and the
class Basidiomycetes, growing/sticking to trees,
dead/decaying trees (Wasser, 2005). Lingzhi is
widely used to treat various diseases because of the
presence of phytochemical compounds such as
polysaccharides and triterpenoids which are present

in large numbers in fungi (Wasser, 2005; Kao et al.,
2013; Paterson, 2016).

Many studies have been carried out to determine
the bioactive compound G. lucidum, either using
simple phytochemical screening (using reagents),
thin layer chromatography or with GCMS. One of the
most widely used phytochemical screening methods
is GCMS. Analysis of the content of bioactive com-
pounds G. lucidum using GCMS has been carried out
by several studies. Research conducted by Orole
(2016) showed that G. lucidum extracted by macera-
tion using n-hexane extract contained 18 bioactive
compounds and 13 bioactive compounds in the
ethyl acetate extract of G. lucidum. While research
conducted by Kannan and Venkatachalam (2016)
showed 20 bioactive compounds identified in etha-
nol extract of G. lucidum using Soxhlet extraction
method. However, based on literature search, there
has been no research on GCMS analysis of chloro-
form extract of G. lucidum by maceration method.
Based on this background, this study was conducted
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to identify the content of bioactive compounds of
fungi G. lucidum macerated using chloroform sol-
vents for analysis with Gas Chromatography Mass
Spectrophotometry (GCMS).

Materials and Methods

Samples

G. lucidum mushroom samples (Lingzhi) were ob-
tained from Bantul Yogyakarta mushroom farmers.
Lingzhi was later identified in Biology Service Unit,
Faculty of Science and Technology, Airlangga Uni-
versity, Surabaya, Indonesia.

Preparation of Lingzhi mushroom extract using
chloroform solvent

Fresh G. lucidum mushrooms are cut into small pieces
and then ground into powder. 30 grams of Lingzhi
mushroom powder soaked into 300 ml of chloroform
solvent using a maceration method for 3 days while
stirring occasionally. The obtained chloroform ex-
tract was then filtered using Whatman no 1 filter pa-
per. The samples were macerated in the same man-
ner by 3 replications (3x3 days). Then the maceration
extract was analyzed using Gas Chromatography
Mass Spectrophotometry (GCMS). This extraction
process follows standard procedure (Ahmed et al.,
2011).

GC-MS Analysis

The GCMS instrument used is the Agilent 6980N
GCMS Network GC System with the MSD Agilent
5973 inert detector (70eV direct inlet). Two ìL of chlo-
roform extract was injected into GC-MS which had a
J & W Scientific capillary column, HP-5MS (30 mm x
0.25 mm x 0.25 ìm). Helium carrier gas at a flow rate
of 1 ml/minute (constant) with a split ratio of 1:10.
The oven temperature is 50 0C (programmed) and
isothermal stored for 5 minutes, the rate increases to
10 oC/minute and the temperature is increased to
280 oC for 15 minutes. The injector port temperature is
290 oC and the mass spectrometer interface is 230 oC.

Identification of phytochemical compounds using
the Willey database version 7.0 by comparing the
mass spectrum patterns and fragmentation patterns
of reference compounds stored in the Willey library
(Doughari, 2012).

Results and Discussion

The lingzhi mushroom is extracted using the mac-

eration method. Maseration is an extraction tech-
nique by immersing the sample within a particular
solvent and within a certain time period
(Nurdiansyah and Redha, 2013). In the maceration
process, the samples used are powder. The purpose
of the powder maseration is to expand the surface
between the material and the solvent so that the com-
pound to be taken is more effective and the com-
pound can be perfectly extracted. During the macera-
tion process, stirring periodically to avoid the sample
powder is not compacted. When powder compaction
occurs, the solvent will be difficult to penetrate the
material and take the active compound on the sample
powder (Johnson et al., 2011).

Furthermore, chloroform extract of G. lucidum was
analyzed using GCMS. Gas Chromatography Mass
Spectrophotometry is commonly used to identify
bioactive compounds of various types of bioactive
compounds in a sample (Kalimuthu et al., 2013;
Harborne, 1998), in traditional medicines, medicinal
plants and other plants. GCMS is a sensitive and ef-
fective tool in separating mixed components that
helps identify long-chain bioactive components of
hydrocarbons, alcohols, esters, alkaloids, steroids,
amino, nitro compounds and others (Jie and Choi,
1991; Betz et al., 1997; Muthulaksmi et al., 2012). The
results of the identification of bioactive compounds
are shown in Table 1 and the results of the GC-MS
chromatogram can be seen in Figure 2.

Table 1. Identified bioactive compounds on chloroform
G. lucidum extract with GCMS

RT Name of the compound Peak Area %

29.32 Dimetyl nonacyclo-icosanel (20), 9.426
10-diene-anti-8-dicarboxylate

31.84 Ergosta-5.7,22-trien-3-ol, 47.689
(3.beta.,22E)-

31.98 Metil oxazepam 42.885

From the chromatogram, there is one of the most
dominant peaks that can be seen from the percentage
of area that is 47.689%. The compound is a class of
steroid compounds (ergosta-5,7,22-trien-3-ol, (3.beta.,
22E) -). The three identified bioactive compounds
were then analyzed for their biological activities.

The ergosta-5,7,22-trien-3-ol, (3.beta., 22E)- is a
bioactive compound belonging to the steroid group.
This compound is present in large amounts (47.689%
in Table 1). Sterol is one type of steroids in nature.
Sterols are macromolecular alcohol compounds that
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Fig. 2. Chromatogram extract of chloroform G. lucidum
extract

play an important role in the composition of cell
membranes, which regulate cell membrane fluidity
and permeability, membrane-bound enzyme activity
and membrane integrity (Wollam and Antebi, 2011).

The GC-MS analysis showed 3 compounds iden-
tified in chloroform extract G. lucidum. The com-
pounds include one terpenoid group compound
which is dimethyl nona-cyclo-icosanel (Hu, 2017),
10-diene-anti-3, anti-8-dicarboxylate; one steroid
group compound which is ergosta-5,7,22-trien-3-ol,
(3.beta., 22E) -, and one alkaloid group compound
which is methyl oxazepam.

Based on the source, naturally sterol is divided
into three namely 1) animal sterol (referred to choles-
terol), which is involved in the formation of cell mem-
branes, synthetic bile acids, vitamin D and steroid
hormones, and cholesterol conversion to bile acids or
steroid hormone by metabolism. 2) Phytosterols (in-
cluding stigmasterol, sitosterol, campesterol, oat ste-
rols and spinach sterol), functioning for plant growth
and stress adaptation (Wollam and Antebi, 2011).
Phytotosterol is a compound like cholesterol found in
plants (Katcher et al., 2009) ; and 3) Fungisterol
mainly refers to ergosterol, which is an important
and specific component of cell mushroom mem-
branes (Prasad et al., 2016).

Ergosta or better known as ergosterol, is an impor-
tant component of cell membrane fungus (Hu et al.,
2017). The chemical structure of these compounds
can be seen in Figure 3.

Ergosterol is called a “fungal hormone” because it
stimulates the growth and development of fungi and
plays an important role when the fungus is stressful

(adaptation to stress). In addition, in the pharmaceu-
tical industry, ergosterol is also a direct precursor of
vitamin D2 and steroid hormone drugs (Hu et al.,
2017; Malik et al., 2014; Matteo et al., 2013). Examples
are cortisone and progesterone produced by ergos-
terol (Huang et al., 2016; Karpova et al., 2016). Ac-
cording to Kobori et al. (2007) and Kitchawalit et al.
(2014), steroid drugs are used as a second drug after
antibiotics. This is reinforced by research conducted
by Huang et al., (2016) and Kitchawalit S. et al.
(2014), who discovered a new function of ergosterol,
which is 11-dehydroergosterol peroxide has signifi-
cant antitumor activity is structural analog ergosterol.
So ergosterol can be developed widely as a new anti-
cancer and anti-HIV drugs.

Ergosta-5,7,22-trien-3-ol, (3.beta., 22E)- has antimi-
crobial activity, antifungal and antibacterial (Gram
positive and Gram negative bacteria), stimulates
plant growth and is toxic to phytopathogens (Lu et
al., 2000), fungistatic to pathogenic fungi and
antivirals (Lindequist et al., 1989).

Methyl oxazepam is a part of the benzodiazepines
drug class (Mandelli et al., 1978). Methyl oxazepam
is almost similar to oxazepam. The structure of ox-
azepam can be seen in Figure 4 below.

Fig. 3. Structure of ergosta-5,7,22-trien-3-ol (Anonim1,
2018)

Fig. 4. Structure of oxazepam (Anonim2, 2018)
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Methyloxazepam and oxazepam, are the two ac-
tive metabolites of diazepam (Nicholson and Stone,
1976; Fuccella et al., 1977). There are three benzodi-
azepine compounds including essential drugs: diaz-
epam, lorazepam and midazolam (WHO, 2015;
INCB, 2015).

Diazepam and its metabolites are strongly bound
to plasma proteins (> 95%). Diazepam is a benzodi-
azepine derivative that functions as anxiolitic, anti-
convulsant, hypnotic, sedative, skeletal relaxation
muscle, antitremor, and amnestic activity (Bojanic et
al., 2011), epilepsy and pre-anesthesia (KemKes RI,
2015).

The next bioactive compounds of Ganoderma
lucidum are dimethyl nona-cyclo-icosanel (20), 10-di-
ene-anti-3, anti-8-dicarboxylate.

Fig. 5. Structure of cycloeicosane (Anonim3, 2018)

The eicosane compounds are used as anti-andro-
genic, aldose reductase inhibitors, hemolytic activity,
cytotoxic and antitumor (Khatua et al., 2016) and
anti-termite (Roszaini et al., 2014).

The structure of the bioactive compound methyl
oxazepam has a C15 (Anonim2, 2018) and dimethyl
nona-cyclo-icosanel 10-diene-anti-3, anti-8-
dicarboxylate has a C20 [40], and both belong to the
terpenoid class, sesquiterpenes and diterpenes
(Nagawa, 2015).

According to Orole (2016), Kannan and
Venkatachalam (2016), terpenoids in the mushroom
G. lucidum (Lingzhi) function as antioxidants, antimi-
crobials, antifungals, antivirals, antihyperglycemic,
antiinflammatory, and antiparasitic activity.From the
results of bioactive compounds that have been found
in chloroform extract Ganoderma lucidum, is expected
to be a reference for the development and discovery of
new drugs, not only for the health but also in vari-
ous fields.
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