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Background: Plants are generally able to produce two types of 

compounds, namely primary metabolites and secondary 

metabolites. Primary metabolites play an important role in the 

growth and development of plants, whereas secondary metabolites 

function more as protective compounds, attractants, or energy 

storage. Bay leaves are not only widely known as a food seasoning 

but are also believed to contain various active compounds that offer 

benefits, one of which is saponin. Objective: This study was 

conducted to identify the presence of saponin compounds in bay 

leaf extracts based on several eluents using the Thin Layer 

Chromatography (TLC) method. Method: This experimental 

research aims to identify saponin compounds in salam leaf 

(Syzygium polyanthum) extract using thin-layer chromatography. 

Extraction was carried out by the maceration method using 

methanol and chloroform solvents to separate its components. The 

extraction process was performed using the maceration method 

with methanol and chloroform solvents. Results: phytochemical 

tests showed that the methanol extract of salam leaves tested 

positive for saponins. The Liebermann-Burchard test also produced 

a brown color or brown ring, indicating the presence of 

triterpenoid compounds. Furthermore, TLC analysis using 

methanol:chloroform eluents in ratios of 1:1 and 2:1 showed Rf 

values corresponding to saponin standards. However, the use of 

eluents with a 1:2 ratio did not yield proper spot separation, thus 

not supporting optimal saponin identification. 

 

Background: Plants in general are capable of producing two types 

of compounds: primary metabolites and secondary metabolites. 

Primary metabolites play a crucial role in the growth and 

development of plants, while secondary metabolites mainly function 

as protective compounds, attractants, or energy reserves. Bay 

leaves are not only widely known as a food flavoring, but they are 

also believed to contain various active compounds with beneficial 

properties, one of which is saponin. Objective: This study was 

conducted to identify the presence of saponin compounds in bay 

leaf extract using several eluents through Thin Layer 

Chromatography (TLC). Method: This experimental study aimed to 

identify saponin compounds in bay leaf extract (Syzygium 

polyanthum) using Thin Layer Chromatography (TLC). Extraction 

was carried out using the maceration method with methanol and 

chloroform solvents to separate the components. The extraction 

process was conducted using the maceration method with methanol 

and chloroform solvents. Results: The phytochemical test showed 

that the methanol extract of bay leaves positively contained 

saponins. The Liebermann-Burchard test also resulted in a brown 

color or brown ring, indicating the presence of triterpenoid 

compounds. Furthermore, TLC analysis using methanol:chloroform 

eluents (1:1 and 2:1) showed RF values consistent with the saponin 

standard. However, the use of a 1:2 ratio eluent did not produce the 

appropriate separation of spots, thus not supporting optimal 

saponin identification.. 
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INTRODUCTION  

The development of technology in Indonesia today actually affects people's lifestyles. Some 

people choose to return to a natural way of life by using traditional ingredients to maintain health and 

treat various illnesses. (Sidoretno & Oktaviani, 2018). Traditional medicine is a preparation used 

based on empirical experience and originates from various sources, such as plants, animals, minerals, 

or galenic preparations, and even mixtures of these materials. These medicines can be processed into 

various forms of preparations (Dewi et al., 2019). Bay leaves (Eugenia polyantha), also known as 
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Syzygium polyanthum, are a traditional medicinal plant popular in Indonesia. Besides being used as a 

cooking ingredient, bay leaves contain secondary metabolite compounds with pharmacological 

potential, making them useful in traditional medicine (Harismah & Chusniatun, 2016).  In addition, 

bay leaves are known to contain flavonoids, alkaloids, phenolics, steroids, terpenoids, and saponins. In 

lowland areas with sunlight and high temperatures, the vitamin C in bay leaves is more easily oxidized 

into dehydroascorbic acid, resulting in lower levels (Sarni et al., 2020). The compounds contained in 

the leaves are likely also present in the bark cortex of salam (Syzygium polyanthum) (Habibi et al., 

2018). 

Plants generally produce two types of compounds, namely primary metabolites and secondary 

metabolites. The chemical compounds in plants are products of their secondary metabolism, which 

exhibit a very wide range in terms of both quantity and type. Secondary metabolites, based on their 

chemical structure, can be divided into several groups, one of which is saponins. (Anggraeni Putri et 

al., 2023). Nuraeni & Darwiati, (2021) Saponin is an active surface compound that is easily detectable 

due to its ability to form foam. The polar property of saponin is caused by the presence of glycosidic 

bonds in its structure. The presence of saponin can be observed through the formation of foam 1-10 

cm high within 10 minutes in a test sample in a test tube. Meanwhile, according to Bintoro et al., 

(2017), stated that in the color test, the sample mixed with chloroform and heated for 5 minutes will 

undergo a color change after being treated with the Lieberman-Burchard (LB) reagent. 

Determination of the chemical content in bay leaves is carried out through qualitative 

phytochemical analysis, which is the first step in identifying the chemical compounds contained in the 

sample. Foam tests and color tests are used as part of phytochemical screening, which is an initial 

stage to identify the presence of certain compounds in the tested herbal material or plant. (Teheni et 

al., 2023). Saponin is a type of complex glycoside commonly found in plants and is characterized by 

its ability to produce foam. Therefore, when dissolved in water and shaken, saponin will form foam. 

(Gunawan, 2018). 

Based on research by Mustiqawati & Yolandari, (2022), , that bay leaves contain saponins, 

tannins, steroids, and flavonoids, with higher saponin levels in young plants. These saponin 

compounds have great potential in the pharmaceutical field, including their use as antibiotics, 

antifungals, and antitumors, offering various benefits for human health (Hanindita & Yety, 2023). 

Based on the above explanation, the author wants to identify saponin compounds in bay leaves 

(Syzygium polyanthum) using several solvents through thin-layer chromatography methods. 

 

METHOD 

Research Design 

 This laboratory experimental research aims to identify saponin compounds present in the 

extract of salam leaves (Syzygium polyanthum). Thin layer chromatography techniques were applied 

in this research process 

 

Time and Place of Research 

This research was conducted in May-June 2025 at the Mandala Waluya Laboratory. 

Tools and Materials 

The chemicals used in this study included 2 N hydrochloric acid, chloroform, methanol, 

Lieberman-Burchard (LB) reagent, and bay leaf samples (Syzygium polyanthum). The equipment 

used included aluminum foil, stirring rods, porcelain dishes, glass funnels, chambers, Erlenmeyer 

flasks, scissors, measuring glasses, beakers, filter paper, dropper pipettes, pencils, water baths, 

spatulas, test tube racks, test tubes, analytical balances, glass jars, and rotary evaporators. 

Work Procedure 

Preparation of concentrated bay leaf extract 

Bay leaves are first cleaned of dirt, then dried for three days by airing them. This drying 

process aims to reduce the water content in the bay leaf samples, making the extraction process easier. 

Once dry, the bay leaves are ground using a blender into powder (bay leaf simplicia) so that the 

extraction process yields a higher result. The finer the sample size, the easier it is for the solvent to 

penetrate the cells to extract active compounds. Extraction is carried out using the maceration method 

with methanol as the solvent. Methanol is chosen because of its polar properties, which correspond to 

the characteristics of saponins, which are also polar compounds. (Syafriah, 2021). 

The bay leaf simplisia sample was placed in an Erlenmeyer flask and soaked with 600 

milliliters of methanol solvent. For three days, the Erlenmeyer was covered with aluminum foil. After 
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this process, the soaking result was filtered to produce filtrate I. Next, the extraction was continued 

with 400 milliliters of methanol solvent and left for two days, with occasional stirring using a stirring 

rod. 

Saponin Identification 

Foam test 

 Saponins were identified by weighing 0.5 g of methanol extract of bay leaves, which was then 

dissolved in 10 mL of hot water and cooled. After that, the solution was shaken vigorously and one 

drop of 2 N HCl was added. If a stable foam forms that does not disappear within a few seconds, the 

sample is considered to contain saponins. (Oktapiya et al., 2022). 

Color test 

 As much as 0.5 grams of dried sample powder was placed into a test tube, then 5 mL of 

chloroform was added. The mixture was shaken over a water bath and cooled. Next, a few drops of 

Lieberman-Burchard reagent were added to the mixture. A positive result for saponins is indicated by 

a color change starting from red, pink, purple, or blue, which then slowly changes to green. 

(Kartikasari D., Rahman R, I., 2022). According to Ngginak et al., (2021), Qualitative testing of 

saponins with the Lieberman-Burchard reagent produces a color change to brown, green, or blue, 

indicating the presence of triterpenoid and steroid saponins. 

Identification of saponins using TLC 

 In the TLC test, it will be made into three fractions, with eluents made from two solvents, 

namely polar and non-polar. The polar solvent consists of methanol, and the non-polar solvent consists 

of chloroform. The first fraction consists of a mixture of methanol and chloroform in a ratio of 1:2, the 

second fraction consists of methanol and chloroform in a ratio of 2:1, and the third fraction consists of 

methanol and chloroform in a ratio of 1:1.  

 After the fraction is prepared, the spotting process begins. Three Merck GF254 silica plates, 

each measuring 7 cm in length and 3 cm in width, are prepared. Using a capillary tube, the previously 

obtained concentrated extract is spotted at designated points at the bottom edge of the TLC plates. The 

extract is then allowed to dry in the open for a while. 

The eluents used consisted of a mixture of methanol and chloroform in a ratio of 1:2 for the 

first fraction, 2:1 for the second fraction, and 1:1 for the third fraction. Each plate was then placed in a 

chamber containing the labeled eluent and allowed to elute until the specified distance was reached. 

After that, the plates were removed and air-dried. The height of the spots or the migration distance was 

determined using a UV lamp at wavelengths of 254 nm and 366 nm. 

Data analysis 

 The retardation factor (RF) is a parameter used to describe the movement of compounds in 

Thin Layer Chromatography (TLC). The RF value represents the position of the spot on the stationary 

phase after the separation process (Wulandari, 2011). Fath (2016) stated that the RF value for saponin 

standards ranges from 0.57 to 0.92. The RF value can be calculated using the following formula: 

 
 Rf = (distance traveled by the compound)  

  (distance traveled by the solvent) 

 

RESULTS AND DISCUSSION 

 Extract yield is an important indicator to assess the efficiency of an extraction process. In this 

study, extraction was carried out using the maceration method with methanol as the solvent. The yield 

calculation was done by comparing the weight of the obtained thick extract with the initial weight of 

the dry simplicia used in the extraction process. The extract yield values of bay leaves can be seen in 

Table 4.1. 

Yield presentation can be calculated using the formula below: 

 
weight of extract

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
 × 100% 

 
 Table 1. Presentation of the extract yield of bay leaves (Syzygium polyanthum) 

Sample weight (g)  Bay leaf extract weight (g)         Yield % 

3895 g          19,8 g   0,5% 

 

Source: Primary data, 2025 
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The maceration results obtained were then filtered to obtain filtrate I, while the residue was further 

macerated to obtain filtrate II. The results of filtrate I and filtrate II were combined to obtain a thick 

extract using a rotary evaporator. The thick extract obtained, amounting to 19.8 grams, will then be 

used for phytochemical tests and thin-layer chromatography tests. 

Phytochemical Identification of Saponin Compounds 

Phytochemical testing on bay leaf samples was conducted using foam test and color test parameters. 

The changes that occurred in the foam and color can be seen in Figure 1. 
Table 2. Phytochemical test results of bay leaves 

Sample         Reagent  Observation Result Parameters     Description 

Bay leaf  HCl Foam Test  Stable foam is formed    + 

        Color test LB  Shaped like a brown ring    + 

Source: Primary data, 2025 

Note: (+) : contains saponins  

 

 

 

 

 
 

 

Figure 1. Results of phytochemical tests A. foam test (HCl) B. color test (Liebermann-Burchard).  

Phytochemical tests were conducted using the foam test and the color test. For the foam test, ten 

milliliters of hot water were added to the sample. After cooling, the sample was vigorously shaken for 

about ten seconds until foam formed. Stable foam in the sample could be obtained by adding 1 drop of 

2 N HCl to the test tube. The presence of saponins could be indicated by foam reaching a height of 

approximately 4 cm that persisted for more than 10 minutes, as shown in Figure 1A. For the color test, 

the sample was extracted using 10 mL of chloroform and heated in a water bath for about 5 minutes. 

After cooling, a few drops of Liebermann-Burchard reagent were added, producing a brown ring, as 

shown in Figure 1B. Kartikasari et al. (2022) It is also stated that the identification of saponins can be 

done by dissolving 0.5 grams of sample in 2 mL of distilled water, then shaking it for 10 seconds. A 

positive result is indicated by the formation of stable foam that lasts at least 10 minutes. Saponins are 

triterpenoid glycosides that are polar due to the glycosidic bonds in their structure. 

The results of the methanol extract of bay leaves can be seen in Figures 2, 3, and 4, as follows: 

 

 

 

 

 

 

 

 
 

 
 

 

Figure 2. Saponin test using TLC A before UV irradiation B and C after UV irradiation with wavelengths of 366 nm and 

254 nm in methanol-chloroform 1:1 solvent.  

 

 

 

 

 

 

 
 

 

 

 

Figure 3. Saponin test using TLC A before UV irradiation, B and C after UV irradiation with wavelengths of 366 nm and 254 

nm in methanol-chloroform 1:2 solvent 
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Figure 4. Saponin test using TLC A before UV irradiation, B and C after UV irradiation with wavelengths of 366 nm 

and 254 nm in methanol-chloroform 2:1 solvent 

The testing that has been carried out using the thin-layer chromatography method will 

subsequently determine the RF value by calculating the distance of the spot using the formula below: 

 

Rf =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑐𝑜𝑚𝑝𝑜𝑢𝑛𝑑 

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑠𝑜𝑣𝑙𝑒𝑛𝑡
 

 
 Table 3. Results of TLC identification of saponin compounds from bay leaf extract using methanol:chloroform 

eluent. 

Comparison of energies  Travel distance (cm)  Spot results  Rf 

Methanol:chloroform  Compound  Solvent  

 1:1   Stain 1 (5,8)    6  Red  0,96  

    Stain 2 (5,4)   6  Blue  0,9 

    Stain 3 (4,8)   6  Blue  0,8 

 1:2   5,8    6  Red  0,96 

 2:1   Stain 1 (5,7)   6  Red  0,95  

    Stain 2 (5,1)   6  Blue  0,85 

    Stainn 3 (4,5)   6  Blue  0,75 

Source: Primary data, 2025 

The results of the study showed that the TLC test of saponin compounds from bay leaves using a 

methanol:chloroform eluent produced several spots, as shown in Table 2, with a 1:1 ratio. The first 

spot, with an Rf value of 0.96, turned red when sprayed with Liebermann-Burchard reagent; according 

to color theory, the color indicating a positive presence of saponins is blue, so this separated spot is 

not a saponin compound or is another compound. Meanwhile, the second and third spots had Rf values 

of 0.9 and 0.8, respectively, both showing a blue color when sprayed with Liebermann-Burchard 

reagent, indicating that both are positive for containing saponins. These two spots are saponin 

compounds separated from other compounds in bay leaves, in accordance with the standard RF value 

range for saponins, which is 0.57–0.92 (Fath, 2016). In the second eluent, with a ratio of 1:2, as shown 

in Figure 3, a single red spot formed after being treated with Liebermann-Burchard reagent and had an 

RF value of 0.96. According to theory, the blue color indicates the presence of saponins, so this red 

spot does not contain saponins. Therefore, the eluent with a 1:2 ratio is not suitable for saponin 

identification. However, in the third eluent with a 2:1 ratio, three spots with different colors appeared. 

After adding the Liebermann-Burchard reagent, the first spot with an RF value of 0.95 produced a red 

color. According to theory, the red color indicates that the spot does not contain saponins, while the 

blue color indicates the presence of saponins. The second and third spots, with RF values of 0.85 and 

0.75, respectively, each showed a blue color after being treated with the Liebermann-Burchard 

reagent, which according to theory indicates that these RF values are positive for the presence of 

saponin compounds. The third can be seen in Figure 4. 

 

CLOSING 

Phytochemical test results showed that the methanol extract of bay leaves contains saponin 

compounds that have positive effects. In addition, the Liebermann-Burchard test produced a brown 

color or brown ring, indicating the presence of triterpenoid compounds. Analysis using Thin Layer 

Chromatography (TLC) with methanol:chloroform eluent variations (1:1 and 2:1) showed Rf values 

corresponding to the standard Rf values for saponins. Meanwhile, the eluent with a 1:2 ratio did not 

provide suitable results for saponin identification. 
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