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Saponins are secondary metabolites widely found in plants and are 

known to possess various pharmacological activities, including 

anti-inflammatory, antimicrobial, and anticancer properties. 

Cyperus rotundus L. (nut grass) is one of the plants that contains 

saponins; therefore, it is important to conduct analysis using Thin 

Layer Chromatography (TLC) with different solvent systems to 

specifically identify their presence. The type of research used is a 

qualitative research type including preliminary tests in the form of 

foam tests and color tests using Lieberman-Burchard reagent, as 

well as TLC analysis with three different solvent systems: 

chloroform:methanol:aquadest (5:4:1), (3:5:2) and (4:4:2). The 

results of the foam test showed the formation of foam as high as 1.5 

cm which was stable for 10 minutes, indicating the presence of 

saponins. The color test produced a brown coloration, which 

suggested the presence of triterpenoid-type saponins. TLC analysis 

demonstrated the formation of red spots with Rf values ranging 

from 0.33 to 0.83. The solvent system with a ratio of 5:4:1 produced 

the highest number of spots, indicating more effective compound 

separation compared to the other systems. Based on these findings, 

it can be concluded that Cyperus rotundus L. extract contains 

triterpenoid-type saponins, and that variations in solvent systems 

significantly influence the effectiveness of compound separation in 

Thin Layer Chromatography (TLC) analysis. 
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INTRODUCTION  

Indonesia is recognized as one of the countries with the highest levels of biodiversity in the 

world. Of the approximately 40,000 medicinal plant species identified globally, around 30,000 are 

found in Indonesia. This condition underscores Indonesia’s significant potential in the development of 

traditional medicine and phytopharmaceuticals derived from natural resources (Emilda et al., 2017). 

Such biodiversity must be preserved and utilized sustainably in order to provide meaningful 

contributions to the health sector. One of the key reasons for utilizing plant diversity lies in the 

presence of secondary metabolites. These compounds are distributed across various plant parts, 

including leaves, stems, roots, and tubers, and have been shown to possess a wide range of biological 

activities. Flavonoids, saponins, alkaloids, steroids, triterpenoids and tannins are among the most 

commonly utilized secondary metabolites in traditional medicine and the development of modern 

herbal therapeutics (Khafid et al., 2023). 

On the other hand, not all plants have a positive impact on agriculture. Weeds, for 

example, are widely regarded as undesirable because they can reduce crop productivity when 

left uncontrolled (S. Ridwan et al., 2022). However, some weed species exhibit significant 

pharmacological potential due to their secondary metabolite content. 

Secondary metabolites themselves are derivatives of primary plant metabolism. Their primary 

role is to serve as a natural defense mechanism against pathogen attacks, as well as to facilitate plant 

adaptation and interaction with their environment. Commonly encountered classes of secondary 

metabolites include flavonoids, alkaloids, saponins, phenols, tannins, steroids and triterpenoids. The 

presence of these compounds highlights not only their vital role in supporting plant survival but also 

their potential benefits for humans(Ningsih1 et al., 2020). 

Saponins, in particular, exhibit a wide range of taste profiles, from intensely bitter to sweet, 

depending on their concentration and structure. These compounds have been applied across multiple 
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industries, including fisheries, textiles, cosmetics, and pharmaceuticals, owing largely to their 

surfactant properties and ability to reduce surface tension (Anggraeni Putri et al., 2023). 

One plant known to contain saponins is nut grass (Cyperus rotundus L.), a weed belonging to 

the family Cyperaceae. This species grows abundantly, including in industrial plantation forests 

(Purnama Sari et al., 2020). In agricultural systems, nut grass is considered problematic due to its 

persistence and difficulty to control. It is categorized as a C4 plant with an efficient photosynthetic 

pathway, and its tubers can survive for several years, allowing its population to persist even after 

eradication attempts (Aulia et al., 2022). 

To identify saponin content in nut grass, Thin Layer Chromatography (TLC) is among the 

commonly employed methods. TLC is considered a simple, rapid, and effective technique for 

separating and identifying secondary metabolites. The choice of mobile phase or solvent system plays 

a critical role in determining the quality of separation, as differences in solvent polarity influence spot 

patterns, coloration, and Rf values. Thus, solvent variation becomes a key factor in optimizing the 

identification of bioactive compounds, including saponins( Mukhriani., et al, 2023). 

Based on this background, the present study was conducted to identify the presence of 

saponins in nut grass (Cyperus rotundus L.) using the Thin Layer Chromatography (TLC) method. 

Methods  

Research Design 

This study employed a qualitative research design with an identification method conducted in 

the laboratory. 

Time and Location 

The research was carried out on May 28, 2025, at the Pharmacy Laboratory, Baubau 

Polytechnic, which was selected for its facilities and equipment supporting phytochemical analysis, 

including preliminary tests and Thin Layer Chromatography (TLC). 

Instruments and Materials 

The instruments used in this study included a chromatography chamber, Erlenmeyer flask, UV 

lamp, silica gel F254 plates (Merck), water bath, rotary evaporator, test tubes and micropipettes. 

The materials used were chloroform, methanol, 2N hydrochloric acid (HCl), Lieberman–

Burchard (LB) reagent for qualitative saponin testing, and distilled water as the supporting solvent. 

Sample 

The sample used in this study was nut grass (Cyperus rotundus L.), which served as the test 

material for saponin content analysis. 

Procedures 

Sample Preparation 

Nut grass (Cyperus rotundus L.) was collected from community farmland. The sample was 

washed thoroughly with running water, sliced into thin pieces, and dried under shade to avoid direct 

sunlight. Once dried, the material was ground using a blender to obtain simplicia powder(Elianasari 

dan Fauziah, 2023). 

Extraction 

Extraction was performed by the maceration method using methanol as the solvent. A total of 100 

g of simplicia powder of nut grass rhizomes was placed in an Erlenmeyer flask and soaked in 600 mL 

of methanol for three days with occasional stirring to facilitate dissolution of active compounds. The 

mixture was filtered to obtain the first filtrate. The residue was then re-macerated with 400 mL of 

methanol for two days under similar conditions to produce the second filtrate. Both filtrates were 

combined and evaporated using a rotary evaporator until a thick extract was obtained, which was 

then used for further analysis  (Mustiqawati dan Yolandari, 2022) 

Initial Test for Rumput Teki (Cyperus rotundus L.) 

A total of 0.5 g of simplicia powder of nut grass was placed into a test tube containing 10 mL of 

hot water. After cooling, the solution was shaken vigorously for ±10 seconds, forming foam with a 

height of 1–10 cm, which remained stable for 10 minutes, indicating the presence of saponins. 

Subsequently, 2N HCl was added; if the foam persisted, the sample was confirmed positive for 

saponins (Sri et al., 2019). 

 

 

Color Test  
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The color reaction test was conducted to detect saponins in nut grass extract. Ten milliliters of 

chloroform was added to a test tube containing 0.5 g of extract, and the mixture was heated in a water 

bath for approximately five minutes.  

After cooling, Lieberman–Burchard (LB) reagent was added and color changes were observed. A 

brown color indicated triterpenes, while blue or green coloration indicated steroidal saponins 

(Ngginak et al., 2021). 

Thin Layer Chromatography (TLC) Analysis  

Silica gel F254 plates were cut into 7 × 3 cm sizes, and a baseline was drawn 1 cm from the 

bottom edge as a spotting guide. A 5 µL aliquot of sample solution (1 mg/mL) was applied using a 

micropipette. 

The plates were then developed in a chromatography chamber pre-saturated with the mobile 

phase until the solvent front reached the upper limit. After development, the plates were dried and 

observed under a UV lamp at specific wavelengths to visualize chromatographic profiles. The 

following solvent systems were tested: 

Solvent A: Chloroform : Methanol : Distilled Water (5:4:1) – nonpolar  

Solvent B: Chloroform : Methanol : Distilled Water (3:5:2) – polar  

Solvent C: Chloroform : Methanol : Distilled Water (4:4:2) – polar 

After development, plates were dried, sprayed with LB reagent and visualized under UV 

light at 366 nm. Spots were evaluated based on color, number, intensity and Rf values, with 

interpretation guided by:  

Rf  

Interpretation based on: 

• Spot coloration  

• Number of spots  

• Rf values 

Results and Discussion 

This study aimed to identify the presence of saponins in Cyperus rotundus L. extract through a 

series of phytochemical analyses. Three main approaches were employed: the foam test, the color test 

with Lieberman–Burchard reagent, and Thin Layer Chromatography (TLC) with different solvent 

systems. The results and discussion for each test are presented below. 

Extract Yield 

Extraction of 100 g of dried Cyperus rotundus simplicia produced 17.6 g of extract, 

corresponding to a yield of 17%. This yield indicates efficient extraction and reflects a relatively high 

content of active compounds in the raw material. 

Table 4.1. Yield of Cyperus rotundus Extract 
Weight of Dried Simplicia Weight of Extract Yield 

100 gram 17,6 gram 17% 

Source: Primary Data, 2025 
Foam Test 

The foam test was conducted as a qualitative method to detect the presence of saponins 

through their ability to produce stable foam. A total of 0.5 g of extract was dissolved in hot water and 

shaken vigorously, producing foam. The addition of 2N HCl was used to confirm the observation. The 

results showed foam with a height of approximately 1.5 cm, which remained stable for 10 minutes, 

indicating the presence of saponins in the sample. 

 

 

 
 

Figure 4.1. Foam Test 

Table 4.2. Foam Test Results of Cyperus rotundus Extract 
Test Type Treatment Result Interpretation 

Foam Test 0.5 g extract + hot water + 

shaking + 2N HCl 

Foam height ±1.5 cm, 

stable for 10 minutes 

Positive indication of 

saponins 

Source: Primary Data, 2025 
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According to Mustiqawati and Yolandari (2022), the formation of foam ≥1 cm that persists 

for ≥10 minutes is considered a positive indication of saponins. This phenomenon is attributed to the 

surfactant properties of saponins, which reduce water surface tension, thereby enabling foam 

formation and stability. 

Color Test 

The color reaction test using Lieberman–Burchard reagent (LB) produced a brown 

coloration, which is indicative of triterpenoid saponins. As reported by Ngginak et al. (2021), 

triterpenoid saponins yield brown to brick-red coloration upon reaction with LB reagent. The 

appearance of brown color in this study suggests the presence of triterpenoid saponins in the extract. 

 

 

 

 

 

 
Figure 4.2. Color Test 

Table 4.3. Color Test of Cyperus rotundus Extract Using Lieberman–Burchard Reagent 

Test Type Reagent Used Resulting Color Interpretation 

Color Test Lieberman–Burchard 

(LB) 

Brown Positive 

indication of 

saponins 

Source: Primary Data, 2025 

The color test using Liebermann–Burchard reagent produced a brown coloration. According 

to Ngginak et al. (2021), this reagent typically yields a brown to reddish color in the presence of 

triterpenoid saponins. Thus, the brown color observed in this test indicates the possible presence of 

triterpenoid-type saponins in the Cyperus rotundus extract. 

Thin Layer Chromatography (TLC) 

TLC analysis was performed to identify compounds based on Rf values and spot coloration. 

Three solvent systems were tested: 

Solvent A: Chloroform:Methanol:Distilled Water (5:4:1) 

Solvent B: Chloroform:Methanol:Distilled Water (3:5:2) 

Solvent C: Chloroform:Methanol:Distilled Water (4:4:2) 

 

 

 

 

 

 

 
 

Figure 4.3. TLC Plate under UV 254 nm 

 

 

 

 

 

 

 
 

Figure 4.4. TLC Plate under UV 366 nm 
• Solvent A produced five red spots with varying Rf values, indicating the presence of diverse 

triterpenoid compounds in the extract. 

• Solvent B produced four spots, three of which were red (triterpenoids) and one blue (steroid), 

suggesting the presence of both triterpenoid and steroidal saponins. 

• Solvent C produced only two red spots, suggesting a less complex separation but confirming 

the presence of triterpenoids. 

According to (Sopiah et al., 2019) Rf values are critical indicators of compound identification 

based on their relative mobility in the mobile phase. High Rf values indicate weak interactions with 

the stationary phase, whereas low Rf values indicate stronger interactions. Furthermore, (Aritonang, 
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2022) notes that triterpenoids typically produce red or purple spots, while steroids produce blue or 

green spots on TLC plates. 

Interpretation 

The TLC results demonstrated that solvent system variation significantly influenced the 

separation profile of Cyperus rotundus extract. Solvent A (5:4:1) produced the highest number of red 

spots with different Rf values, suggesting the presence of multiple triterpenoid saponins. Solvent B 

(3:5:2) produced both triterpenoid and steroidal saponins, while Solvent C (4:4:2) yielded only two 

triterpenoid spots, indicating limited separation. These findings confirm that the choice of solvent 

system plays a crucial role in determining the efficiency of saponin detection and separation using 

TLC. 

 

Conclusion 

The preliminary tests confirmed that the extract of Cyperus rotundus L. contained saponins, as 

evidenced by the foam test, which produced foam approximately 1.5 cm in height that remained stable 

for 10 minutes, consistent with the typical characteristics of saponins. In addition, the color test with 

Liebermann–Burchard reagent resulted in a brown coloration, further indicating the presence of 

saponins in the extract. 

Further analysis using Thin Layer Chromatography (TLC) with different solvent systems 

demonstrated variations in separation patterns. Solvent A (chloroform:methanol:distilled water = 

5:4:1) produced five red spots, indicating the presence of triterpenoid saponins. Solvent B (3:5:2) 

yielded four spots, consisting of three red (triterpenoid) and one blue (steroidal), suggesting a mixture 

of triterpenoid and steroidal saponins. Solvent C (4:4:2) produced two red spots, pointing to the 

presence of triterpenoid saponins. These findings highlight that solvent system variation significantly 

affects the number of spots, their color, Rf values, and the types of saponins detected. 

Recommendation 

It is recommended that future studies on TLC with solvent variations include a positive 

control (saponin standard) to enhance the accuracy of compound identification and improve the 

validity of the results. 

Acknowledgment 

The author would like to extend profound gratitude to Mrs. Evi Mustiqawati, S.Si., 

M.Biomed., as the first supervisor, and Mr. Muhammad Tasjiddin Teheni, S.Si., M.Si., as the second 

supervisor, for their invaluable guidance, advice, and dedicated time throughout the research and 

preparation of this scientific work. Special thanks are also addressed to the author’s family, 

colleagues, and friends for their continuous prayers, motivation, and moral support during both the 

research process and the completion of this manuscript. 

DAFTAR PUSTAKA  

Anggraeni Putri, P., Chatri, M., & Advinda, L. (2023). Karakteristik Saponin Senyawa Metabolit 

Sekunder pada Tumbuhan. Jurnal Serambi Biologi, 8(2)(2), 251–258. 

Aritonang, N. S. (2022). Uji Identifikasi Senyawa Steroid Fraksi Ekstrak Metanol Andaliman ( 

Zanthoxylum acthopodium DC ) secara Kromatografi Lapis Tipis. Journal Health and Science, 

6(1), 90–98. 

Aulia, H. N., Indriyanto, & Melya, R. (2022). Pengaruh Ekstrak Daun Bintaro Dan Mangga Terhadap 

Rumput Teki (Cyperus rotundus L.). Jurnal Kehutanan Indonesia, 3(2), 107–119. 

http://ojs.uho.ac.id/index.php/CELEBICA 

Elianasari, & Arsy Fauziah. (2023). Formulasi Dan Evaluasi Fisik Sediaan Sampo Ekstrak Etanol 

Rimpang Kencur (Kaempferia galanga l). Jurnal Kesehatan : Jurnal Ilmiah Multi Sciences, 

13(1), 06–10. https://doi.org/10.52395/jkjims.v13i1.356 

Emilda, Hidayah Muslihatul, & Heriyati. (2017). Analisis Pengetahuan Masyarakat Tentang 

Pemanfaatan Tanaman Obat Keluarga (Studi Kasus Kelurahan Situgede, Kecamatan Bogor 

Barat). Analisis Pengetahuan, 14(1), 11–21. https://jurnal.univpgri-palembang.ac.id/ 

Khafid, A., Wiraputra, M. D., Putra, A. C., Khoirunnisa, N., Putri, A. A. K., Suedy, S. W. A., & 

Nurchayati, Y. (2023). UJi Kualitatif Metabolit Sekunder pada Beberapa Tanaman yang 

Berkhasiat sebagai Obat Tradisional. Buletin Anatomi Dan Fisiologi, 8(1), 61–70. 

https://doi.org/10.14710/baf.8.1.2023.61-70 

Mustiqawati, E., & Yolandari, S. (2022). Identifikasi Senyawa Saponin Ekstrak Daun Jeruk Nipis 

(Citrus aurantifolia S.) Dengan Kromatografi Lapis Tipis. Jurnal Promotif Prefentif, 5(2), 66–73. 

Ngginak, J., Apu, M. T., & Sampe, R. (2021). Analisis Kandungan Saponin Pada Ekstrak Seratmatang 



 

81 

 

Buah Lontar (Borassus flabellifer Linn). BIOEDUKASI (Jurnal Pendidikan Biologi), 12(2), 221. 

https://doi.org/10.24127/bioedukasi.v12i2.4451 

Ningsih1, I. S., & , Moralita Chatri1 * , Linda Advinda1, V. (2020). Flavonoid Active Compounds 

Found In Plants Senyawa Aktif Flavonoid yang Terdapat Pada Tumbuhan. Jurnal SERAMBI 

BIOLOGI, 8(2), 61. https://doi.org/10.21082/jlittri.v8n2.2002.61-66 

Purnama Sari, W., Ardi, A., & Efendi, S. (2020). Analisis Vegetasi Gulma Pada Beberapa Kelas Umur 

Acacia Mangium Willd. Di Hutan Tanaman Industri (HTI). Jurnal Hutan Tropis, 8(2), 185. 

https://doi.org/10.20527/jht.v8i2.9048 

Ridwan,  dwi ariqoh. (2023). Skrining Fitokimia dan Analisis Kualitatif Kromatografi Lapis Tipis 

(KLT) Ekstrak Daun Tobo-Tobo (Ficus septica Burm. F) Dengan Berbagai Berbagai Pelarut. 

Jurnal Farmasi UIN Alauddin ISSN: 2355-9217, E-ISSN: 2721-5210 Vol. 11 No. 2 Desember 

2023 Hal 7-13 DOI: 10.24252/Jfuinam. V11i2.45451, 11(2), 7–13. 

https://doi.org/10.24252/jfuinam. 

Ridwan, S., Adhan, M., & Afifi, A. (2022). Tarjih Agriculture System Journal Identifikasi Gulma 

pada Tanaman Jagung Pulut (Zea mays ceratina) Identification of Weeds in Pulut Cern (Zea 

mays ceratina). 211–214. https://jurnal-umsi.ac.id/index.php/agriculture 

Sopiah, B., Muliasari, H., & Yuanita, E. (2019). Skrining Fitokimia dan Potensi AktivitaS Antioksidan 

Ekstrak Etanol Daun Hijau dan Daun Merah Kastuba. Jurnal Ilmu Kefarmasian Indonesia, 

17(1), 27. https://doi.org/10.35814/jifi.v17i1.698 

Sri, Y., Harapan, P., Tegal, B., Harapan, P., & Tegal, B. (2019). Pada Ekstrak Rimpang Kencur. 

PoliTeknik Harapan Bersama Tegal, Indonesia, 1–12. 

 

 

 


