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Abstract

Introduction: The purpose of this research to measure the quality of ethanolic extract of Ganoderma amboinense 
as source of herbal medicine. The quality parameters of the ethanolic extract of G. amboinense contain non-
specific parameters. Materials and Methods: G. amboinense extract is made by maceration method using 96% 
ethanol to obtain a thick extract. Extracts are tested the moisture content, water content, ash content, acid-insoluble 
ash content, density, microbial contamination, and metal content. Metal content of lead (Pb) and cadmium (Cd) 
is determined using atomic absorption spectrophotometer. Results: This research resulted that the parameters of 
G. amboinense such as water content (7.95 ± 0.49%) v/w, total ash content of powders and extracts of 1.13 ± 0.12% 
and 2.13 ± 0.26%, acid-insoluble ash content of powders and extracts of 0.68 ± 0.25% and 1.12 ± 0.38%, the 
density of the extract (0.68 ± 0.25%), and the metal content of Pb extract (0.162 ± 0.01 ppm and Cd is not 
detection). Conclusion: The conclusion showed that the ethanol extract of G. amboinense has good non-specific 
parameters and it conducted in accordance to good extract quality requirements.
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INTRODUCTION

Various compounds of active contained 
in Ganoderma. The compound active 
has the potential as antitumor and 

an anticancer, scarlet blood pressure, scarlet 
cholesterol levels in the blood, inhibitor the 
clumping platelets, protein immunomodulator, 
the release of histamine deterrent, and anti-HIV.[1] 
The compound active among others: Ganoderik, 
lusiderik, ganodermik, ganoderenik, ganolusidik, 
aplanosidik acid, polysaccharides, protein, amino 
acid, nucleotides, an alkaloid, steroid, lactone, 
fatty acids, and enzymes.[2] Herbal products 
from mushroom (Ganoderma amboinense) 
are determined by the quality of raw materials 
or extracts used. Extract as an ingredient and 
pharmaceutical products derived from crude 
drugs must meet the quality requirements that 
have been established to become standardized 
herbal medicine or fitofarmaka and to anticipate 
the distribution and use of plant extracts that 
do not meet the requirements.[3] Therefore, it 
is necessary to standardize the extracts and 
mushrooms powder to ensure that product 
(extract) has a value of a specific parameter 
constant to maintain the consistency of the 
content of the active compounds contained 

in extracts as well as comply with the standards BPOM RI 
regarding standard non-specific parameter extracts such as 
moisture content, total ash, acid-insoluble ash content, density, 
and the metal content of lead (Pb) and cadmium (Cd).[4]

MATERIALS AND METHODS

Identification G. amboinense

The results of mushroom identification carried out in 
Laboratory Biology, University Gadjah Mada showed that 
the mushroom was a species G. amboinense. Based on 
the systematics, the species G. amboinense has the genus 
Ganoderma and family Poliporaceae. G. amboinense was 
collected from Magelang, Indonesia, at November 2016 and 
all parts of the plant are used for this research.
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Powder from Ganoderma amboinense

G. amboinense is cut into pieces with a thickness of 1–5 cm. 
Cut into pieces of oven dried for 46 h at a temperature of 
45°C. Drought simplisia characterized by fragility and easily 
broken. G. amboinense dried powder is then created.

G. amboinense Extraction

The extract was made by maceration using 96% ethanol. 
The maceration process was chosen because it was based 
on the optimization results of the extraction method which 
produced the highest yield with 96% ethanol. One part dry 
powder G. amboinense put in macerator with 10 parts solvent, 
soaked for 6 h while occasionally stirring, then allowed up to 
2 h × 24 h. Maserati separated and the process is repeated 
2 times with the type and amount of the same solvent. All 
Maserati collected and evaporated in a vacuum evaporator, 
after the solvent does not drip resumed in water bath to obtain 
a thick extract. The yield obtained is weighed and recorded.

Determination of Moisture Content

Moisture content from G. amboinense powder is using a 
halogen moisture analyzer.

Determination of Ash Content from G. Amboinense 
Powder and Extracts

The ash content is calculated on the total weight of the test 
material by gravimetric method, calculated in % w/w.[5]

Determination of Ash Content Insoluble Acid from 
G. Amboinense Powder and Extracts

Ash obtained in the determination of total ash is added 
25 mL HCl. Acid-insoluble part is collected and filtered 
through ash-free filter paper and washed with hot water. 
Acid-insoluble ash content calculated on the weight of the 
test materials is calculated in % w/w.[5]

Determination of Bacterial Test

Total plate numbers test: The dilution solution is prepared 
by dissolving 0.9 g of NaCl into 100 mL of water. Then 
homogenized with a sample of 10 mL. Take as much as 1 mL 
and homogenize to the desired dilution.[6] Taken 100 μl pour 
on Mueller-Hinton media for each dilution. Then, flatten 
with the spreader until the liquid is evenly distributed on the 
Petri. Incubated at 37°C for 18–24 h. Calculated the number 
of bacterial colonies in each Petri at various dilutions.[7]

Escherichia coli (ATCC 25922) Test: A little extract plus 
0.9% sterile NaCl then homogenized with stomacher 
(230 rpm 30 s), take 100 µl on TBX selective medium. 
Incubated at 37°C for 24 h and see colony growth.[7]

Determination of Water Content Extract

Assay of water with toluene distillation method calculated 
in % v/b.[5]

Determination of Density Extract

Pycnometer is weighed with a certain volume empty. 
Pycnometer filled with water and weighed so that the density 
of water can be set. Pycnometer then emptied and filled with 
0.5 g of extract, then filled with water and weighed so that the 
density of the extract can be set.[5]

Determination of Metals Pb and Cd Levels

About 1 g sample of the extract was added HNO3 (P):HCl 
(P) 1:3. Then heated until the volume is reduced by half 
over the hotplate. It is intended to vaporize as many organic 
substances are still there. The sample continues to be added 
HNO3 (P):HCl (P) 1:3  until the solution is clear. Samples 
were destructed and measured the levels of Pb and Cd using 
atomic absorption spectroscopy (AAS).[8]

RESULTS AND DISCUSSION

Ganoderma has many active compounds that can be used 
in various disease treatments. Therefore, several studies on 
Ganoderma have been performed. The two species from 
Egypt were identified and the species status was confirmed 
as Ganoderma sp EGDA. and G. resinaceum EGM.[9] 
In addition, the types of Ganoderma lucidum have been 
analyzed.[10-12] While this study aims to standardize other 
types of Ganoderma, G. amboinense [Figure 1].

The maceration process in G. amboinense using ethanol 
solvent resulted in a rendement of 6.994%. This result is 
obtained from the moisture content of powder of 7.95%. The 
yield of ethanol extract was performed by standardization 
of the ethanol extract of G. amboinense covering several 

Figure 1: Ganoderma amboinense
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parameters [Table 1] and also bacteria contamination test on 
G. amboinense ethanol extract [Figure 2].

Table 1 shows that the result of water content of the 
sample powder and extract ethanol was 7.95% and 7.66%, 
respectively. This result has met the requirements determined 
not >10% v/b. The total ash content of G. amboinense 
extract is more than G. amboinense powder. The ash content 
indicates the amount of minerals and other substances 
contained in the extract. The metal identification showed that 
the extract ethanol just contains Pb and Cd was not detected. 
Limit of metal contamination for Pb in the food is 0.25 ppm 
or mg/kg and limit metal contamination for Cd in food is 
0.2 ppm or mg/kg.[4] In addition, the tests on the ethanol 
extract of G. amboinense and powder were carried out as 
standardization, i.e., the acid-soluble ash test and its density. 
The results showed that ethanol extract of G. amboinense and 
powder had acid-soluble ash, respectively, 1.12% and 0.68% 
with ethanol extract density of G. amboinense 0.135 g/mL.

The results of non-specific parameter testing on ethanol 
extract of G. amboinense showed that the ethanol extract 
of G. amboinense was in accordance with the standard 
specified by pharmacopeia. These results are also supported 
by bacterial assay results using test total plate numbers and 
E. coli methods [Figure 2].

Based on Figure 2 showed that the extract ethanol of 
G. amboinense is able to inhibit bacterial growth in either total 
plate numbers or E. coli testing. It can also serve as a basis 
that there are antibacterial properties of the ethanol extract 
of G. amboinense. This suggests that Ganoderma is able to 
inhibit bacterial growth. In G. amboinense extract, there is 
no microbial contamination. This is because in the extract 
contained terpenoids, where terpenoids have properties as 
antibacterial by reacting with porin (transmembrane protein) 
in the outer membrane in the cell wall of bacteria, forming 
a strong polymer bond resulting in damage to the porin. 
Damage to the porin leads to bacterial cells lacking nutrients, 
so bacterial growth is inhibited or dead.[13]

Other types of Ganoderma also have antibacterial activity 
that acetone extract from G. lucidum was able to inhibit the 
maximum bacteria by 31.6 mm.[14] Even organic extracts of 
the Ganoderma lucidum from Nigeria type exhibit antibiotic 
effects in Pseudomonas syringae and Bacillus subtilis.[15] The 

result of standardization of G. amboinense generally meets 
herbal standards in terms of non-specific parameters and 
bacterial content test. The standardization of G. amboinense 
encourages the process of identifying and testing its activity 
so that it can be more utilized in various drugs, cream, or 
some other products.

CONCLUSION

Non-specific parameter of G. amboinense is moisture content 
of powder (7.95 ± 0.49%), water content of extract (7.66 ± 
1.37%) v/b, total ash content of powders and extracts of 1.13 ± 
0.12% and 2.13 ± 0.26%, acid-insoluble ash content powders 
and extracts (0.68 ± 0.25 and 1.12 ± 0.38%), the density of the 
extract (1.12 ± 0.38) g/ml, and a metal content of Pb extract 
0.162 ppm and Cd levels extract not detection. The ethanolic 
extract of G. amboinense can inhibit E. coli bacterial growth. 
Moisture content, water content, total ash, levels of acid 
insoluble ash, the density of the ethanolic extract, and the 
content of metallic Pb and Cd of G. amboinense meet the 
requirements of the extract was good.
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