Ni Putu Ermi Hikmawanti-
Chemical Component of Kencur
(Kaemferia galanga L.) Ethanolic

Extract Using Gas
Chromatography-Mass
Spectrometry

by Ni Putu Ermi Hikmawanti Uploaded By Wida Rahma

Submission date: 17-Sep-2021 09:28AM (UTC+0700)

Submission ID: 1650365983

File name: wanti_Farmasi_Turnitin_ke-1_KEncur_-_Ni_Putu_Ermi_Hikmawanti.pdf (461.87K)
Word count: 1867

Character count: 10602



%P Conference Series: Earth and Environmental Science

PAPER - OPEN ACCESS

Chemical Component of Kencur (Kaemferia galanga L.) Ethanolic
Extract Using Gas Chromatography-Mass Spectrometry

To cite this article: Ni Putu Ermi Hikmawanti gar 2021 IOP Conf. Ser.: Earth Environ. Sci. 819 012057

View the article online for updates and enhancements.

This content was downloaded from IP address 111.95.211.88 on 15/07/2021 at 08:33




2
2nd International Conference Earth Science And Energy T0P Publishing
I0OP Conf. Series: Earth and Environmental Science 819 (2021) 012057 doi:10.1088/1755-1315/819/1/012057

Chemical Component of Kencur (Kaemferia galanga L.)
Ethanolic Extract Using Gas Chromatography-Mass
Spectrometry

Ni Putu Ermi Hikmawanti!, Supandi®’, Lusi Putri Dwita®, Yeni®

'Department of Pharmaceutical Biology, Faculty of Pharmacy and Sciences,
Universitas Muhammadiyah Prof DR. HAMKA, DKI Jakarta, 13460, Indonesia
’Department of Pharmaceutical Chemistry, Faculty of Pharmacy and Sciences,
Universitas Muhammadiyah Prof DR. HAMKA, DKI Jakarta, 13460, Indonesia
‘Department of Pharmacology, Faculty of Pharmacy and Sciences, Universitas
Muhammadiyah Prof DR. HAMKA DKI Jakarta, 13460, Indonesia

*supandi(@uhamka.ac.id

Abstract. Kaemferia galanga L. or kencur is a traditional plant that known has
potential antioxidant and anti-inflammatory adfBjjities because of its chemical
compound such as ethyl p-methoxycinnamate. This study aimed to analyze the
chemical compound of ethanolic extract of kencur using gas chromatography-mass
spectrometry. Kencur was extracted by cold maceration using ethanol-water
(70:30) at room temperature. From this procedure, the filtrate (extract of kencur)
and crystal are produced. The crystal then was crystallization using ethanol. The
ethanolic extract and crystal were analyzed qualitatively using gas
chromatography-mass spectrometry. Th@F@sults show that in the ethanol extract
identified there were 5 compounds, namely ethyl-trans-p-methoxycinnamate
(84.55%); ethyl cinnamate trans (5.05%), methyl 4-methoxycinnamate (4.02%),
ethyl-cis-p-methoxycinnamate (2.85%) and benz[A]azulene-1,4-dione, 2,3-
dimethyl- (1.49%). Whereas the crystals are ethyl-trans-p-methoxycinnamate
(96.20%) and methyl 4-methoxycinnamate (1.62%). It was concluded that ethyl-
trans-p-methoxycinnamate was the main compound of kencur which was easily
obtained by cold extraction.

1. Introduction

Ethyl p-methoxycinnamate is one of the compound from derivates cinnamate from non-flavonoids
phenolic groups [1] that have exhibited anti-inflammatory properties. This compound also plays a role
in pharmacological activities such as anticancer, antimicrobial, angiogenesis inhibitors, etc. [2]. Ethyl
p-methoxycinnamate can be found in high levels Kaemferia galanga L. (or kencur) rhizome. Ethanol
is a solvent fdtable for extraction of ethyl p-methoxycinnamate than chloroform, dichloromethane
and hexane [3]. Gas Chromatography-Mass Spectrometry (GC-MS) is the reproducible, accurate and
suitable for analysis and identification the ethyl p-methoxycinnamate from extracts of kencur [4]. This
study aimed to analyze the ethyl p-methoxycinnamate and other chemical compound§Jof ethanolic
extract of kencur and its crystal were obtained during the cold extraction process using (GC-MS). The
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precent of ethyl p-methoxycinnamate could be used as a biomarker compound for standardization of
kencur rhizome as a natural source of pharmaceutical drugs[5].

2. Material and Methods

Collection of plant

(A The kencur rhizome were collected from the Unit Konservasi Budidaya Biofarmaka (UKBB),
Pusat Studi Biofarmaka [{fopika LPPM IPB, Bogor, West Java, Indonesia. Plant was identified in
Herbarium Bogoriense, Biology Research Centre, Indonesian Institute of Sciences/Lembaga Ilmu
Pengetahuan Indonesia (LIPI), Cibinong, Indoenesia. The cleaned of kencur fresh rhizomes then dried
for a few days and were made into powder.

Extraction

The dried powder of kencur rthizomes fike) was extracted in ethanol:water (70:30, v/v) using cold
maceration method in macerator for 3 x 24 h. The extract then was decanted and filtered through a
Whatman filter paper. The filtrate was evaporated using a vacuum rotary-evaporator N-1200 BS
seriecs EYELA (Shanghai, China) at 50 °C[6]. The residue from filtration procedure contains the
crystals and amylum. The residue was collected, washed using ethanol, decanted, and recollected then
crystallization using ethanol solvent. The ethanolic extract and crystals then were analyzed using gas
chromatography-mass spectrometry.

Phytochemical Screening of Ethanolic Extract

The phytochemical compounds of kencur ethanolic extract, such as phenolics, flavonoids,
alkaloids, tannins, and saponins were qualitatively identified following standard procedures describes
in the Harborne[7] and Indonesian Herb Pharmacopoeia[ 6].

Analysis of Chemical Compounds

Analysis of chemical compounds of the extract and crystal was performed in the Laboratorium
Kesehatan Daerah, Binas Keschatan, Pemerintah Provinsi DKI Jakarta, Indonesia. The ethanolic
extract and crystal were dissolved in methanol. The solution then derived by bis-(trimethylsilyl)
acetamide reagent and 20 pL of pyridine. The obtained solution was incubated for 60 min at 80°C.
Five uL of each sample solutifh was analyzed with the Gas Chromatography with AutoSampler
(Agilent Technologies 7890), 5975 Mass Selective Detector and Chemstation dgJa system. The
separation was carried out using the capillary column (HP Ultra 2) with a length of 30 m * 0.20 mm
LD % 0.11 pm of film thickness. The carrier gas was helium at a constant flow rate of 1.2 #IL/min.
The injection port temperature was set at 250 °C. The initial temperature of the oven was set at 80 °C
then hold for 0 min, rising at 3 °C/min to 150 °C then hold for 1 min and finally rising at 20 “*C/min to
280 °C then hold for 26 min. The components were identified based on compatibility with an
authentic mass spectrum in Wiley electronic library. The criteria for the major compounds in the GC-
MS chromatogram if the compound has a percent area >5% (Herebian et al. (2009). The similarity of
mass spectra of the sample with a library was determined at a qualifier value of at least 80%.

3. Results and Discussion

In this study, the percentage of extraction vield from ethanolic extract of kencur was 9.56%.
Organoleptic characteristics of kencur extract show a distinctive odour, light brown colour, thick
shape, and a spicy taste on the tongue. According to Indonesian Herb Pharmacoifia (2008)[6],
ethanolic extract of kencur rhizome with good quality is not less than 8.3%. The phytochemical
screening shows that ethanolic extract contains phenolics, flavonoids, tannins, saponins, and
alkaloids. Chromatogram of kencur ethanolic extract and the crystals are shown in Figure 1 dan
Figure 2. The ethanolic extract had five chemical compounds with the major compounds is ethyl p-
methoxycinnamate (84.55%). Whereas the crystals had two compounds with the major compounds is
ethyl p-methoxycinnamate (96.20%) (Tabel 1).

[¥]
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Table 1. Chemical compounds of ethanolic extract and crystal of kencur rhizome

Samples RT Quality Compounds Percentage Molecular Characteristic
(%) weight MS fragments
Ethanolic  14.998 98 trans-Ethyl cinnamate 5.05 176 176, 148, 131,
extract of 103, 77
kencur 22.114 99 Ethyl-cis-p- 2.85 206 206, 161, 134,
methoxycinnamate 77
22.866 98 Methyl 4- 4.02 192 192,161, 133
methoxycinnamate
25.976 99 Ethyl-trans-p- 84.55 206 206, 161, 134,
methoxycinnamate 77
28.017 83 Benz [A] azulene-1.4- 1.49 236 236, 208, 193
dione, 2,3-dimethyl-
Crystal of  22.956 98 Methyl 4- 1.62 192 192, 161, 133
kencur methoxycinnamate
25.742 94 Ethyl-trans-p- 96.20 206 206, 161, 134,
methoxycinnamate 77
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Figure 1. The chromatogram of ethanolic extract (A) and crystal (B) of kencur
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Figure 2. Fra.é;h.entation of the most abundant peak with retention time 25.976 (ethyl-trans-p-
methoxycinnamate) in ethanolic extract and 25.742 in crystals of kencur with an estimated molecular
weight of 206.

Based on FIGURE 1., it shows that the peaks in retention times of 25.976 (in ethanol extract of
kencur, A) and 25.742 (crystals of kencur, B) dominate the chromatogram pattern. The compound has
a molecular weight of 206 with characteristic fragmentation patterns at 134, 161 and 206 m/z as in the
mass spectrum of ethanolic extract (A) and crystal of kencur (B). With these data, it shows that the
ethanol extract and crystals of kencur are dominated by ethyl-trans-p-methoxycinnamate compounds.

Ethyl-p-methoxycinnamate is an ester containing a benzene ring and a methoxy group which is
nonpolar and contains a carbonyl group that binds to ethyl which is somewhat polar. The crystals
were obtained from this extraction (0.71%). According to Indonesian Herb Pharmacopeia (2008)[6],
the ethyl-trans-p-methoxycinnamate content in 70% ethanol extract of kencur is not less than 4.30%.
There is a difference in the yield obtained from crystals with theory because these crystals are
produced from a series of extraction procedures with ethanol as a solvent. Ethanol is one of the best
solvents to obtain the polyphenol group compound [8]. Thus, it is better if when extracting kencur
with a cold maceration process using ethanol it should be more careful so that no ethyl-trans-p-
methoxycinnamate crystals are left in the residue.

4. Conclusions

In this study, ethyl-trans-p-methoxycinnamate was the main compound of kencur ethanolic
extract. The crystals produced during the extraction process also show ethyl-trans-p-
methoxycinnamate purity with one dominant peak. It means that it is effortless to extract this
compound using the cold maceration method.

Acknowledgments

Authors thank to Directorate General of Research and Development Strengthening Ministry of
Research, Technology of the Republic Indonesia (Kemenristek/BRIN) for support of this study, grants
number 25/E1/KPT/2020.

References

[1] D. L. . Ambriz-Pérez, N. . Leyva-Lopez, E. P. . Gutierrez-Grijalva, and B. Heredia, “Phenolic
compounds: Natural altemative in inflammation treatment. A Review,” Cogent Food Agric.,
vol. 2, no. 1131412, pp. 1-14, 2016.

[2] S. Munda, P. Saikia, and M. Lal, “Chemical composition and biological activity of essential oil
of Kaempferia galanga: A review,” .J. Essent. Oil Res., vol. 30, no. 5, pp. 303-308, 2018.

[3] N. Srivastava et al., “Aromatic ginger (Kaempferia galanga L.) extracts with ameliorative and
protective potential as a functional food, beyond its flavor and nutritional benefits,” Toxicol.
Reports, vol. 6, no. January, pp. 521-528, 2019.

4




2nd International Conference Earth Science And Energy T0P Publishing

TIOP Conf. Series: Earth and Environmental Science 819 (2021) 012057 doi:10.1088/1755-1315/819/1/012057

[4]

M. L. Umar et al., “Bioactivity-guided isolation of ethyl-p-methoxycinnamate, an anti-
inflammatory constituent, from Kaempferia galanga L. extracts,” Molecules, vol. 17, no. 7, pp.
8720-8734, 2012.

A. P. Raina and Z. Abraham, “Chemical profiling of essential oil of Kaempferia galanga L.
germplasm from India,” .J. Essent. Oil Res., vol. 28, no. 1, pp. 29-34, 2016.

Ministry of Health Republic of Indonesia, Farmakope Herbal Indonesia (Indonesian Herb
Pharmacopoeia), 1st Ed. Jakarta: Ministry of Health Republic of Indonesia, 2008.

J. Harborne, Metode Fitokimia: Penentuan Cara Modern Menganalisis Tumbuhan (In
Bahasa). Bandung: ITB Press, 1987.

P. Tiwari, B. Kumar, M. Kaur, G. Kaur, and H. Kaur, “Phytochemical screening and
Extraction: A Review,” Int. Pharm. Sci., vol. 1, no. 1, pp. 98-106, 2011




Ni Putu Ermi Hikmawanti-Chemical Component of Kencur

(Kaemferia galanga L.) Ethanolic Extract Using Gas
Chromatography-Mass Spectrometry

ORIGINALITY REPORT

271+ 18 174 13«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Omar M. Khalaf, Mohamed S. Abdel-Aziz, Ali
M. El-Hagrassi, Abeer F. Osman, Mosad A.
Ghareeb. "Biochemical Aspect, Antimicrobial
and Antioxidant Activities of Melaleuca and
Syzygium Species (Myrtaceae) Grown in
Egypt", Journal of Physics: Conference Series,
2021

Publication

3%

o

Submitted to South Dakota Board of Regents

Student Paper

3%

e

www.tandfonline.com

Internet Source

2%

-~

Submitted to School of Business and
Management |TB

Student Paper

2%

o

Zhihong Wang, Chengzhang Wang.
"Preliminary Characterization of the
Composition and Phenolic Fragmentation of
Olive Byproducts by Gas Chromatography-

2%



Mass Spectrometry and High-Performance
Liquid Chromatography-Tandem Mass
Spectrometry", Analytical Letters, 2018

Publication

mafiadoc.com

Internet Source

T

=

Ita Zuraida, Sri Raharjo, Pudji Hastuti, Retno
Indrati. "Effect of Setting Condition on the Gel
Properties of Surimi from Catfish (Clarias
gariepinus)", Journal of Biological Sciences,
2018

Publication

T

bioflux.com.ro

Internet Source

(K

ejournal.unida.gontor.ac.id

Internet Source

T

irjponline.com 1
Internet Source %

www.veterinaryworld.org /
11 o
nternet Source 0

—_
N

publicatio.uni-sopron.hu

Internet Source

T

—
w

www.mdpi.com

Internet Source

T

B

A Eprasatya, Y Yulizar, RT Yunarti, DO B
Apriandanu. " Fabrication of Gd O

<1%



nanoparticles in hexane-water system using
leaves extract and their photodegradation
activity of malachite green ", IOP Conference
Series: Materials Science and Engineering,

2020

Publication
scelabiecid <Tw
S <7
Ajay Kumar. "Phytochemistry, <1 o

pharmacological activities and uses of
traditional medicinal plant Kaempferia
galanga L. - An overview", Journal of
Ethnopharmacology, 2020

Publication

Exclude quotes Off Exclude matches Off
Exclude bibliography On



