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ABSTRACT 

 

Isolation and identification of Pinostrobin compounds in Temu Kunci Rhizomes (Kaempferia pandurata Roxb) 

were conducted in this study. The isolation and identification methods used were extraction, crystallization & 

recrystallization, Thin Layer Chromatography, and (4) Infrared (IR) Testing. The extraction results were 

followed by crystallization and recrystallization processes. The recrystallization produced a yellow solid isolate. 

A Thin Layer Chromatography test was carried out to determine the purity of the isolate using the eluent 

Chloroform : n-hexane of 6:4, Chloroform : Ethylacetate of 7:3. A comparison of the Retention Factor (Rf), 

and the Rf value of the phinostrobin standard indicates that the positive test sample contained the Pinostrobin 

compound. The Infrared spectrum indicates that the sample belongs to the flavonol group. It is confirmed from 

the functional groups of the isolates that are compatible or identical to the functional groups in the pinostrobin 

compound. 

Keywords: Temu Kunci Rhizome, Pinostrobin, Thin Layer Chromatography, Crystallization, IR 

Spectrophotometer. 

 

ABSTRAK 

 

Telah dilakukan isolasi dan identifikasi senyawa Pinostrobin dalam Rimpang Temu Kunci (Kaempferia 

pandurata Roxb). Secara umum metode isolasi dan identifikasi yang dilakukan yaitu: (1) Ekstraksi, (2) 

Kristalisasi & Rekristalisasi, (3) Kromatografi Lapis Tipis dan (4) Pengujian Infra Merah (IR). Hasil ekstrasi 

yang diperoleh dilakukan proses kristalisasi dan rekristalisasi. Hasil rekristalisasi menghasilkan isolat padat 

berwarna kuning. Untuk mengetahui kemurnian isolat dilakukanlah uji Kromatografi Lapis Tipis menggunakan 

eluen Kloroform:n-heksana = 6:4; Kloroform:Etilasetat = 7:3. Berdasarkan perbandingan nilai Faktor Retensi 

(Rf) dengan nilai Rf dari standard phinostrobin, mengindikasikan sampel uji positif mengandung senyawa 

Pinostrobin. Hasil spektrum Infra Merah dapat diduga bahwa sampel merupakan golongan flavonol, hal ini 

dilihat dari gugus-gugus fungsi dari isolat yang didapatkan sesuai atau identik dengan gugus-gugus fungsi 

pada senyawa pinostrobin. 
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1. INTRODUCTION 

The rhizome of Temu Kunci (Kaempferia 

pandurata Roxb) is widely used as a 

traditional medicine in Indonesia for dry 

cough, canker sores, large intestine disorders, 

bloated stomach, voiding dysfunction, 

cervicitis, dysentery, and tumours/cancer (Bail 

et al., 2015). Based on research conducted in 

Bangkok, the temu kunci (kaempferia 

pandurata Roxb) rhizome extracted with 

diethyl ether resulted in a relatively large 

concentration of the flavonoid compound 

pinostrobin, namely                     20 

grams/800gram powder or 2.5% and 1% 

alpinetin (Handayani et al., 2018). Pinostrobin 

acts as an antioxidant and relaxes smooth 

muscle. Due to the high concentration of 

pinostrobin, its isolation as a pure substance 

can be performed quickly. The polarity of 

pinostrobin is reduced due to intra-molecular 

hydrogen bonds between the carbonyl group at 

C-4 and the hydroxy group at C-5. Therefore, 

the extraction can be carried out with less polar 

solvents such as chloroform and n-hexane 

(Nugraha et al., 2012). 

Pinostrobin is a secondary metabolite 

compound of the flavonoid group. Pinostrobin 

is a non-polar compound. Therefore, non-

polar compounds such as n-hexane, 

chloroform, and ether are needed for 

extraction.  

Based on its structure, pinostrobin can be 

identified by UV-Vis spectroscopy. 

Pinostrobin consists of two absorption bands, 

band I (325 nm) and band II (287 nm) and 

bathochromic shift when added with an AlCl3 

shear reaction of 20 - 26 nm to indicate the 

presence of an OH substituent at the C-5 

position. IR spectroscopy is used to identify 

the functional groups. RMI Proton and Carbon 

spectroscopy is used to see the type and 

number of H and C atoms of Pinostrobin, and 

Mass spectroscopy to see the Relative 

Molecular Mass (Mr) and fragmentation of  5-

hydroxy-7-methoxy flavanone or pinostrobin 

(Silverstein et al., 1981). 

2. MATERIALS AND METHODS  

2.1. Materials  

The materials used were 1.5 kg of Temu 

Kunci Rhizome, n-hexane, Chloroform, 

Aquades, and Ethyl Acetate. Tools used were 

analytical balance, TLC plate, separating 

funnel, rotary evaporator, filter paper, 

chromatographic chamber, glass jar, small 

capillary tube, hot plate, and oven. 

2.2 Sample preparation 

Temu Kunci rhizomes were purchased 

from the local market. It was cleaned and 

thinly sliced. The thin slices were dried in an 

oven at 60°C for three days. Dried slices were 

mashed using a blender. Then maceration was 

carried out for three days using n-hexane as 

solvent. The next step was evaporating the 

solvent with a rotary evaporator. 

2.3 Crystallization and Recrystallization 

The recrystallization process was carried 

out by adding n-hexane solvent to the thick 

extract and heating it. The recrystallization 

process was carried out five times. 

2.4 IR Spectroscopy Test 

The isolation results were then identified 

using Perkin Elmer's FT-IR Frontier to analyze 

the functional groups. FT-IR needed a solid 

sample; therefore, sample preparation was 

needed. The sample was mixed with KBr 

powder (5 – 10% of KBr powder samples) and 

then made into KBr pellets (KBr pills) using 

the "mini hand press".  
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3. RESULTS AND DISCUSSION  

About 1.5 kg temu kunci rhizomes 

purchased from the local market were cleaned 

from soil and other impurities with clean 

water. After cleaning, the rhizome was thinly 

sliced to facilitate faster drying. Thin slices of 

temu kunci rhizome were dried in an oven at 

60°C for three days. The dried sliced temu 

kunci rhizome was mashed with a blender. 

From 1.5 kg of dry temu kunci rhizome,    135 

grams of brown temu kunci powder was 

obtained. 

The temu kunci powder was macerated 

using n-hexane solvent and carried out for 

three days. The maceration aims to remove all 

the chemical components contained in the 

simplicia. The solvent n-hexane was used 

because the compound isolated, pinostrobin, is 

non-polar. It can be seen from the structure of 

the pinostrobin. Its polarity is reduced due to 

intra-molecular Hydrogen bonds between the 

carbonyl group at C-4 and the hydroxyl group 

at C-5. Therefore, extraction can be carried out 

with less polar solvents such as   n-hexane and 

chloroform (Harborne J.B., 1992). After 

maceration, a brown macerate was obtained. 

The obtained macerate was heated on an 

electric stove until boiled. The heating aims to 

dissolve the isolated compound. It was then 

filtered with filter paper in a hot state. A brown 

extract was obtained. 

The next step was to evaporate the solvent 

by aerating it using a rotary evaporator. The 

result was a thick green extract. The viscous 

extract was recrystallized using n-hexane. The 

recrystallization process was carried out by 

adding n-hexane to the thick extract. The 

heating aimed to dissolve the viscous extract. 

The completely mixed solution was left for 

one night to form pure yellow crystals. The 

recrystallization was carried out five times. 

Recrystallization is a technique for purifying a 

solid substance from a mixture of impurities. 

It is carried out by recrystallizing the substance 

after being dissolved in a suitable solvent (Day 

and Underwood, 2001). N-hexane was chosen 

for recrystallization because the crystals 

formed, indicated to be Pinostrobin 

compounds, are non-polar. Therefore no-polar 

solvent is the suitable choice. It is also 

following the "Like Dissolve like" rule. 

The purity of the yellow crystal was tested 

using Thin Layer Chromatography (TLC). 

First, the crystal was dissolved using 

chloroform. Chloroform was used because 

chloroform is semipolar. This compound can 

dissolve polar and nonpolar compounds. 

Qualitative and quantitative thin layer 

chromatography (TLC) analysis of curcumin 

used the stationary phase plate/ TLC plate. 

Prior to sampling, the stationary phase was 

activated by preheating at 110°C for            15 

minutes. It aims to increase the absorption 

power of the stationary phase. The TLC plate 

was made of 3 cm x 3 cm, and the start and 

finish lines were determined. The starting line 

is where the sample is pointed and the start of 

the bearer. The starting line is spaced between 

one sample and another so that the spots 

formed do not overlap to avoid difficulties in 

analysis. In this study, the distance of the 

sampling point was 1 cm. The finish line is the 

final boundary line of the solvent during the 

carrier process. The starting line was 1 cm 

from the plate's base, and the finish line was 1 

cm from the end of the plate. 

Thin layer chromatographic analysis was 

performed with eluents of Chloroform, 

Chloroform : n-hexane of 6:4, and Chloroform 

: Ethylacetate of 7:3. It showed a single spot, 

indicating that the isolated compound is pure 

(Markam 1988) with Rf values of 0.84 and 

0.64, respectively. This Rf result was then 

compared with the Rf value of the standard 

Pinostrobin compound with the same eluent 

and ratio. The comparison obtained the same 

value for two eluent systems, namely 

chloroform and chloroform : ethyl acetate 
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(7:3). This indicates that the isolated 

compound is identical to the standard 

compound, which is a pinostrobin compound. 

The isolation results were then identified using 

Perkin Elmer's FT-IR Frontier to see the 

functional groups. 

Identification by IR spectroscopy obtained 

a wave number of 3447.34 cm-1 (indicating -

OH with its Hydrogen bond with C=O at C-4), 

3012.32 cm-1 (showing -C-H stretch of 

aromatic), 1621.78 cm-1, 1650.83 cm-1 

(represents C=O ketones hydrogen bonding 

with -OH at C-5), 1498.12, 1580.37 cm-1 

(indicating C=C aromatic), 2910.92 cm-1 

(showing -C-H methyl and ethyl), and 

3631.47, 3736.89 (indicating a phenol group). 

 

Figure 1. thin layer chromatography results 

 

Table 1 Result of Comparison Rf Value 

Eluen Comparison (ml) Solution RF(cm) 

Chloroform 10 
Standar 0.87 

Isolasi 0.84 

Chloroform : n-heksan 6:4 
Standar 0.94 

Isolasi 0.68 

Chloroform : Etil asetat 7:3 
Standar 0.78 

Isolasi 0.72 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.2. FT-IR Spectrum 

Table.2 Result of FT-IR spectrophotometer 

No Functional Group 
Group of 

compounds 
Frequency Range Isolation results (cm-1) 
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1 O-H 
alcohol and 

phenol 

3200-3500 (hydrogen 

bond) 
3447.34 

3500-3700(free) 3631.47 ; 3736.89 

2 C = O ketone 1650 – 1780 1621.78 ; 1650.83 

3 C - H aromatic 3000 – 3100 3012.32 

4 C - H 
methyl and 

ethylene 
2850 – 3000 2910.92 

5 C = C aromatic 1450 – 1600 1498.12 ; 1580.37 

 

4.  CONCLUSIONS  

Based on the purity test using the 

comparison of Rf values in Thin Layer 

Chromatography (TLC), the isolates obtained 

were identical to Pinostrobin compounds. It is 

confirmed by Infrared (IR) spectroscopy. The 

isolates obtained display a peak graph (Peak) 

identical to phinostobin compounds. 

Therefore, the isolates obtained are 

pinostrobin compounds from the temu kunci 

plant. Based on these results, further research 

is needed to ensure that the structure of the 

compounds in the isolates is 100% pinostrobin 

compounds. 

LIST OF REFERENCES 

Ata, N., Yusuf N. A., Tan, B.C., Husaini, A., 

Yusuf, Y.M., Majid, N.A., dan Khalid, 

N. (2015). Expression Profiles of 

Flavonoid-Related Gene, 4 Coumarate: 

Coenzyme A Ligase, and Optimization 

of Culturing Conditions for the Selected 

Flavonoid Production in Boesenbergia 

rotunda. Plant Cell Tiss Organ Cult, 

125,47-55. 

Bail, L., Aubourg L., and Habrioux G. (2000). 

Effect of pinostrobin on estro, 37-44 

Banerjee S., Carlos, B.R., and Bharat B.A. 

(2002). Suppression of 7,12-

Dimethylbenz(a) anthracene-induced 

Mammary Carcinoge- nesis in Rats by 

Resveratrol, Carcinogenesis, 62:4945-

4954 

Chahyadi, A., Hartati, R., Wirasutisna, K.R., 

dan Elfahmi. (2014). Boesenbergia 

pandurata Roxb., An Indonesian 

Medicinal Plant: Phytochemistry, 

Biological Activity, Plant 

Biotechnology. Procedia Chemistry, 

13, 13-37. 

Chrestella J. (2009). Gambaran 

Immunoekspresi Matrix Metallo-

proteinase 9 (MMP-9) pada Lesi-Lesi 

Prakanker dan Karsinoma Serviks 

Invasif. Thesis, Universitas Sumatra 

Utara, Medan. 

Chunaifi, M. dan Tukiran. (2014). Skrining 

Fitokimia dari Ekstrak Etil Asetat Kulit 

Batang Tumbuhan Nyiri Batu 

(Xylocarpus moluccencis). UNESA 

Journal of Chemistry, 3(3), 87-92. 

Cumming, J. and Smyth, J.F. (1993). DNA 

Topoisomerase I and II as target of 

Rational Design of New Anticancer 

Drugs. Ann Oncology, 3(7), 533-534. 

Day dan Underwood. (2001). Analisis Kimia 

Kuantitatif. Jakarta, Erlangga. 

Handayani, S., Mursiti, S dan Wijayati, N. 

(2018). Uji Aktivitas Antibakteri 

Senyawa Flavonoid dari Rimpang 

Temu Kunci (Kaempferia pandurata 

Roxb.) terhadap Streptococcus mutans. 

Indonesian Journal of Chemical 

Science, 7(2), 147-152. 

Harborne J.B. and Mabry, T.J. (1992). 

Flavonoids, Advances and Research, 

Chapman and Hall, London. 

Hembing W. (1994). Tanaman Berkhasiat 

Obat di Indonesia, Jilid III. Penerbit 

Pustaka Kartini, Jakarta. 

 



34  
Indriani and Ramandha/ Vol. 17 No. 1, Januari 2023 (29-34)  

Isolation of Pinostrobin Compound.... 

Jianguo, M., Karin, Reed, A., and James, M., 

Gallo, (2002). Cells Designed to 

Deliver Anticancer Drug by Apoptosis. 

Cancer Research, 62, 1382-1387. 

Kristanti, A.N., Aminah, N.S., Tanjung, M., 

dan Kurniadi, B. (2008). Buku Ajar 

Fitokimia. Surabaya, Airlangga 

University Press. 

Manahan, D. and Wienberg, R.A. (2002). The 

Hallmarks of Cancer, Cell. 100(57-70), 

1-59. 

Markham, K.R. (1988). Cara 

Mengidentifikasi Flavonoid. (Alih 

Bahasa: Kosasih Padmawinata) 

Bandung, Penerbit ITB. 

Nugraha, S.A., K. Siadi, dan Sudarmin. 

(2012). Uji Antimikroba Etil p-Metoksi 

Sinamat dari Rimpang Kencur 

Terhadap Bacillus subtilis. Indonesian 

Journal of Chemistry Science, 1(2), 

147-151. 

Oka Adi Parwata. (2000). Uji Toksisitas 

Senyawa Pinostrobin pada Rimpang 

Temu Kunci (Kaempferia pandurata 

Roxb). DIK/DIKS. Lemlit Unud, Bali. 

Parwata, O.A., Sukardiman, dan Widhiartini, 

A. (2014). Isolasi dan Aktivitas 

Antikanker Pinostrobin dari Temu 

Kunci (Kaempferia pandurata Roxb.) 

terhadap Fibrosarkoma Mencit Hasil 

Induksi Benzopiren. Jurnal Kimia, 8(2), 

243-250. 

Silverstein, Bassler, and Morrill. (1981). 

Spectrometric Identification of Organic 

Compounds. New York, John Willey 

and Sons. 

Sukardiman, Mulyadi. T., dan Agus. D. (1998- 

1999). Mekanisme, Senyawa Flavonoid 

dari Kaempferia pandurata pada Kultur 

Sel Kanker Payudara Manusia. 

Penelitian Risbin IPTEKDOK. 

Sukandar, E.Y., Fidrianny, I., dan Kamil, A. 

(2015). In Situ Antibacterial Activity of 

Kaempferia pandurata (Roxb.) 

Rhizomes Against Staphylococcus 

aureus. Int J Pharm Pharm Sci., 7(2), 

239-2. 

Yanti, Rukayadi, Y., Lee, K. H., and Hwang, 

J. K. (2009). Activity of Panduratin A 

Isolated from Kaempferia pandurata 

Roxb. Against Multi-species Oral 

Biofilms In Vitro. J. Oral Sci., 51, 87-

95. 

Wittmann S, Bali P, Donapaty S, 

Nimmanapalli R, Guo F, Yamaguchi H, 

Huang M, Jove R, Wang HG, and 

Bhalla K. (2003). Flavopiridol down-

regulates antiapoptotic proteins and 

sensitizes human breast cancer cells to 

epothilone B-induced apoptosis. Cancer 

Res, 63, 93−99. 

Whibley C. (2009) p53 polymorphisms: 

cancer implications. Nature RevIew 

Cancer, 9, 95-107. 

http://www. google.co.id /p53+cancer+ 

search, l6 Desember 201.  
 


