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Abstract

The rhizome of Kaempferia galanga L. is a medicinal plant with many benefits for human health. Kaempferia
galanga L. rhizome extract has long been used in traditional medicine because it contains active compounds that have
potential as medicinal ingredients. The place where Kaempferia galanga L. rhizomes are taken can affect the
compounds contained therein. This research aimed to determine the secondary metabolites in Kaempferia galanga L.
rhizomes harvested in Banguntapan, Bantul Regency, Yogyakarta. This type of research is qualitative and quantitative.
The research design is experimental. The method used for extraction is maceration using 96% ethanol solvent.
Phytochemical screening for alkaloids, phenols, flavonoids, essential oils, and tannins is carried out by adding color
reagents and observing color changes in the ethanol extract of Kaempferia galanga L rhizomes. The data analysis used
in this research is descriptive by interpreting the results of the tables presented in this research. The percentage yield
from ethanol extraction of Kaempferia galanga L. rhizomes was 14.89%. The phytochemical screening test of the
ethanol extract of Kaempferia galanga L. rhizomes showed that the test results with Mayer's reagent were positive for
alkaloids (white precipitate), positive for FeCI3 for phenols and tannins (blackish green), concentrated HCI and Mg
positive for flavonoids (orange), cheerful for anisaldehyde-sulphuric acid solution for essential oil (red). Screening
results using Dragendorff and Wagner reagents produced negative alkaloids (no orange and brown precipitates). Based
on the results of this research conclude that the ethanol extract of Kaempferia galanga L. from the Banguntapan area,
Bantul Regency, Yogyakarta, positively had phytochemical contents such as alkaloids, phenols, flavonoids, essential
oils, and tannins.
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Introduction

Indonesia is a country with a tropical climate that is rich in various types of plants, many of which are currently
used as natural medicinal ingredients. One of the plants used as a natural medicine today is the rhizome of Kaempferia
galanga L. The rhizome of Kaempferia galanga L. is an aromatic plant originating from India and cultivated, one of
which is in Java (Subaryanti et al., 2020). Many benefits of the rhizome of Kaempferia galanga L. are often widely
used by the public as herbal medicine and it is known that Kaempferia galanga L. rhizomes have analgesic,
antibacterial, antidiarrheal, antioxidant, and anti-inflammatory effects (Cahyawati, 2020). The rhizome of Kaempferia
galanga L. has 49 secondary metabolite components such as esters, terpenoids, steroids, tannins, flavonoids,
polyphenols, sesquiterpenes, and monoterpenes which are mostly contained in its essential oil (Adianingsih et al.,
2021).

The biochemical content of the rhizome of Kaempferia galanga L. depends on the cultivation method, the
growing environment, and the variety so there may be differences in the biochemical content of Kaempferia galanga L.
rhizomes from different regions (Utami et al., 2020). Central Java is the center of Kaempferia galanga L. rhizome
cultivation, with production data obtained in 2018 by the Indonesian Central Bureau of Statistics of 8,759 tons per year
(Adianingsih et al., 2021). The purpose of this study was to analyze the secondary metabolites contained in the ethanol
extract of Kaempferia galanga L., which comes from the Banguntapan area, Bantul, Yogyakarta.

Methods

Sample preparation

This type of research is qualitative and quantitative, with the research design being experimental. The sample used
was the rhizome of Kaempferia galanga L. 8-9 months old, harvested during the dry season in the Banguntapan area,
Bantul Regency, Yogyakarta. The research was conducted at the STIKes Mitra Keluarga Phytochemical Laboratory.

Kaempferia galanga L. rhizome samples of as much as 5 kg of wet sorting were carried out by separating the
rhizomes of Kaempferia galanga L. good with the rhizome of Kaempferia galanga L., which is rotten or damaged.
Leaves, roots, and stems of Kaempferia galanga L. were cut with a knife and then washed (Hapsoh et al., 2010). The
samples were chopped on Kaempferia galanga L. with a thickness of 3-4 mm. Then, the samples were dried in the hot
sun for 4 days and covered with black cloth to avoid direct contact with sunlight. After that, drying is continued in the
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oven for 2 days at 45°C (Anggraini & Saputri, 2021). Dry sorting results were performed to select damaged or
defective Kaempferia galanga L. rhizomes, such as charred, damaged rhizomes, or rhizomes that were not yet dry. The
dry sorting results were pollinated using a blender, after which they were sifted using a mesh number 20 sieve (Azkiya
etal., 2017).

Extraction

Simplisia rhizome of Kaempferia galanga L. as much as 200 grams dissolved in 1000 ml of 96% ethanol in a
suitable airtight bottle, protected from sunlight. Maceration was carried out for 5 days and shaken every day, then
continued with remaceration for 3 days. The results of maceration and remaceration are filtered using filter paper and
stored in a brown bottle to avoid sunlight (Amelinda et al., 2018; Fajeriyati & Andika, 2017). The extraction results
were then evaporated using a rotary evaporator to obtain a thick ethanol extract of Kaempferia galanga L. with a
temperature setting of 48°C, a pressure of 300 mbar, and a rotational speed of 90 rpm.

Phytochemical Screening

Phytochemical screening in this study was carried out by adding coloring reagents. In the phenolic compounds,
the thick extract of Kaempferia galanga L. (0.5 gram) was added with FeCI3 (3-4 drops). A positive result for phenolic
compounds will show a color change from bluish-black to dark-black. In the tannin compound, the extract (0.5 gram) is
added to 10 mL of hot water and dripped with FeCls. A positive result will show a color change to black-green (Ningsih
et al., 2020). Flavonoid compounds were screened by placing the extract (0.5 gram) in a test tube, adding 5 ml of
ethanol, heating for 5 minutes, then adding 10 drops of concentrated HCI and 0.2 g of Magnesium powder. A positive
result for flavonoids will show a color change to red-brown. In the alkaloid compound, the extract (0.5 gram) was put
into a test tube along with 2 ml of chloroform and 10 ml of ammonia. The solution was then added 10 drops of H2SO,
and shaken, then allowed to stand. The solution will be separated into 2 layers, then the H2SO, layer is transferred into
3 test tubes of 2.5 ml each and tested with Mayer, Dragendorff, and Wagner reagents. Positive results are indicated by a
white precipitate in the Mayer reagent, a red-orange precipitate in the Dragendorff reagent, and a brown precipitate in
the Wagner reagent (Rante et al., 2020). Screening of essential oil compounds was carried out by adding anisaldehyde-
sulfuric acid to the extract (0.5 gram). Positive results of essential oils can be seen in visible light by producing blue,
green, red, or brown colors, and some fluoresce in ultraviolet light with a wavelength of 366 nm (Hanani, 2016).

Data analysis

The data collected in this study is primary data from observations of the results of phytochemical screening tests. The
data obtained is qualitative in the form of changes in sample color with positive or negative results. The resulting data
from this study were processed and presented systematically in tables and figures and then described to determine the
secondary metabolites in the ethanol extract of Kaempferia galanga L. rhizomes.

Results and Discussions

The extract yield calculation was carried out to determine the amount obtained by comparing the weight of the
thick extract produced with the weight of the initial powder. The results of calculating the yield of Kaempferia
galanga L. rhizome extract with a powder weight of 929 g and an extract weight of 138.32 g found that the extract yield
percentage was 14.89%, which met the requirements set out in the Farmakope Herbal Indonesia, namely > 8.3 %.
Phytochemical screening in this study was conducted to provide an overview of the secondary metabolite compounds
contained in Kaempferia galanga L. rhizome extract. In this study, phytochemical screening was carried out
qualitatively.

Table 1. Phytochemical Screening

No Compou

nd Reagent Results Information
There is a white
ipitat
Mayer ¥ ﬁ)'r:e(z: Isri)lljt?on is not
1.  Alkaloids Dragendorf -
Wagner - orange
The solution is not
brown
The solution is blackish-
2. Phenol FeCls + ution| '
green
3. Flavonoid Concentrated HCI + Mg + Orange colored solution
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Based on the results of the table above, the results of screening the ethanol extract of the rhizome of Kaempferia
galanga L. with Mayer's reagent were positive for alkaloids (white precipitate), positive for FeCl; for phenol and tannin
(blackish green), concentrated HCI and Mg positive for flavonoids (orange), anisaldehyde- positive sulfuric acid
containing essential oil (red). Meanwhile, screening with Dragendorff and Wagner reagents produced negative alkaloids
(no orange and brown precipitates).

Phytochemical screening is a qualitative preliminary test by observing the color reaction in Kaempferia galanga L.
extract by adding specific reagents. The color change in the extract is caused by a chemical reaction between the
compound detected and the reagent used (Saputri, 2021). Phytochemical screening in this study aims to identify or
provide an overview of secondary metabolites in Kaempferia galanga L. rhizome extract with 96% ethanol solvent. The
secondary metabolites identified include alkaloids, phenols, flavonoids, essential oils, and tannins.

Phytochemical screening in this study found that the ethanol extract of Kaempferia galanga L. rhizome positively
contained alkaloids, phenols, flavonoids, essential oils, and tannins. Phytochemical screening of alkaloid compounds in
this study used n-ammonia-chloroform to extract the sample which was then filtered and added H2SO4 acid to salt the
alkaloids because alkaline alkaloids can dissolve in acidic solvents (Indarto, 2015; Puspa et al., 2017). After that, shake
it so that two layers form. The top layer, the water phase, was tested with Dragendorff, Meyer, and Wagner reagents.
These three tests showed positive results in the Meyer test with the formation of a white precipitate and negative results
for the Dragendorff and Wagner tests. Based on Seniwaty et al. (2009) and Soniman et al. (2022), the reagent used is
adjusted to the alkaloid's ability to combine with metals that have a high atomic weight, such as mercury, bismuth,
tungsten, or iodine, in this case, mercury.

This phytochemical screening test for alkaloid compounds is based on the principle of a precipitation reaction that
occurs by replacing a ligand. Alkaloids having a nitrogen atom with a lone pair of electrons can replace the iodo ion in
the reagent. Dragendorff's reagent contains bismuth nitrate and potassium iodide, a solution of glacial acetic acid
(potassium tetraiodobismutat  (111)). Mayer's reagent contains potassium iodide and mercuric chloride
(tetraiodomercurate (I1)). Wagner's reagent contains potassium iodide (KI) and iodine (I;), both of which react to
produce brown I3-. This precipitate is formed from a potassium-alkaloid complex, in which K+ ions form coordinate
covalent bonds with nitrogen in the alkaloids (Julianto, 2016; Reiza et al., 2019).

Phytochemical screening for phenol and tannin compounds in this study was carried out using FeCI3 reagent, and
positive results were found to be blackish green. FeCI3 reagent is widely used to identify polyphenolic compounds,
including tannins. Therefore, other phenolic compounds in the extract can also give positive results. The color change is
caused by FeC13 reacting with one of the hydroxyl groups in polyphenolic compounds (Sangi et al., 2008).

Phytochemical screening for flavonoid compounds in this study used the Wilstatter test method by adding
magnesium powder and concentrated HCI to reduce the flavonoid compounds contained in the extract. The results of
this test found a change in color to orange, which means it is positive for containing flavonoids. The cyanidin Wilstater
test commonly detect compounds with an a-benzopyron nucleus (Julianto, 2016). The results of the phytochemical
screening were also strengthened by research conducted by Hayati et al. (2015), which found that the phytochemical
screening results were orange in color, and further identification using UV-Vis spectrophotometry suggested that the
flavonoid compounds belonged to the flavonone or dihydro flavonol group.

Phytochemical screening of essential oil compounds in this study used anisaldehyde-sulfuric acid solution as a
reagent and found positive results with a color change to red. Sulfuric acid anisaldehyde is a universal reagent used in
identifying chemical compound classes of essential oil components. Sulfuric acid anisaldehyde reagent will change the
color of the monoterpene alcohol and its ester compounds, cineol, citral, aldehyde, and citronellal. The color change to
red is thought to be caused by the reaction of steroid/terpenoid compounds with anisaldehyde-sulfate reagent
(Christiana & Soegianto, 2020; Syarifuddin & Sulistyani, 2019)
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Conclusions

In summary, this study found that the presence of phytochemical contents such as alkaloids, phenols, flavonoids,
essential oils, and tannins was detected in the ethanolic extract of Kaempferia galanga L by using the reagent test for
each type of metabolites. According to the results, Kaempferia galanga L. has an antioxidant and antibacterial activity
that helps to detect the bioactive principles and then develop products and medicines made from herbs, especially by
using Kaempferia galanga L. Further studies should be conducted by doing extensive research and more detailed such
as antibacterial and antioxidant tests using the ethanolic extract of Kaempferia galanga L.
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