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Abstract 

 

The skin is the outermost layer of tissue that has the function of covering and protecting the surface of the human body. Unhygienic skin 

will trigger skin infections caused by various microorganisms. One of them is bacteria. Hanjuang merah (Cordyline fruticosa) is a type of 

plant that is often used as a traditional medicine, especially for the Dayak community. However, research on the use of the Cordyline 

fruticosa plant in producing liquid body wash formulations that are efficacious as antibacterial against Staphylococcus aureus has not 

been carried out so far. The purpose of this study is to identify the potential of Cordyline fruticosa as a formulation of liquid body wash 

formulations and to find the effectiveness of Cordyline fruticosa in inhibiting infections caused by S. aureus bacteria made in the form of 

liquid body wash. The method used in the extraction is maceration and the manufacture of liquid body wash according to the formulation 

that has been made, while the disc diffusion method with concentrations of 5% (F1), 10% (F2), and 15% (F3) is used in antibacterial tests. 

Liquid body wash preparations with the largest inhibitory zone level at a concentration of 15% (F3). The concentration of 15% (F3) is 

effective in inhibiting the growth of S. aureus bacteria which is characterized by the formation of an inhibition zone around the disk. 
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INTRODUCTION 
 

The skin is the outermost layer of tissue that functions to 

cover and protect the surface of the human body 

(Srisantyorini & Cahyaningsih, 2019). Skin infections 

occur when the skin is not maintained in a healthy 

condition. Skin infections are caused by germs, bacteria, 

and viruses that grow within the skin tissue. Therefore, 

maintaining skin health is necessary to prevent skin 

diseases (Rismanto et al., 2019). Efforts to keep the skin 

clean and healthy include regularly washing the entire 

body (bathing). Soap can be used to remove skin 

metabolites (such as sebum), dead skin layers, sweat 

residue, dirt, dust, and microorganisms (Mopangga et al., 
2021). One type of bacteria that can cause infections is 

Staphylococcus aureus. S. aureus is a bacterium that has 

garnered attention in the healthcare sector because it is 

highly pathogenic and can cause serious infections 

(Puspadewi et al., 2017; Seran et al., 2020). A 

characteristic feature of S. aureus infections is necrotic 

inflammation, which can lead to abscess formation 

(Widiastuti & Pramestuti, 2018; Ballo et al., 2021). 

Indonesia has more than 20,000 types of medicinal 

plants spread across the country, with approximately 300 

species used for medicinal purposes. One of the 

traditional medicinal plants commonly used by the 

Indonesian community is Cordyline fruticosa. According 

to the Dayak Benuak community, the leaves and roots of 

the Cordyline fruticosa are widely used as remedies for 

dysentery, menstruation issues, and as treatment for 

burns (Andani et al., 2022). The antibacterial activity of 

Cordyline fruticosa extract is more effective in inhibiting 

S. aureus, which is a gram-positive bacterium. Liquid 
body wash is a pharmaceutical preparation commonly 

used to treat infected skin. Currently, many liquid body 

wash use chemicals such as triclocarban. Triclocarban is 

one of the most commonly used antibacterial agents in 

liquid soaps. However, the United States Food and Drug 

Administration (FDA) states that prolonged use can 

cause bacteria to develop antibiotic resistance (Fernanda 

et al., 2022). 

Based on the aforementioned statements, much 

literatures has reviewed the use of natural ingredients in 

the formulation of liquid body wash preparations that 

have antibacterial properties. However, research on the 

use of the Cordyline fruticosa Plant in creating liquid 
body wash formulations that have antibacterial properties 

against S. aureus has not yet been conducted. This study 

aims to identify the potential of Andong Merah 

(Cordyline fruticosa) as a formulation ingredient for 

liquid body wash preparations and to determine the 

effectiveness of Cordyline fruticosa Leaves in inhibiting 
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infections caused by Staphylococcus aureus bacteria 

when made into a liquid body wash. 

 

 

MATERIALS AND METHODS  
 

Methods 

This type of research is experimental by formulating a 

liquid body wash from the ethanol extract of Hanjuang 

merah leaves at the Peatland Science and Technology 

Development and Innovation Center (PSTDIC) 

Laboratory, University of Palangka Raya, Central 

Kalimantan. The extraction method used is maceration to 

produce a thick extract that will be made into three types 

of liquid body wash formulations. Testing of the liquid 

body wash formulations includes organoleptic tests, 

homogeneity tests, pH tests, foam height observation 

tests, and free alkali tests, as well as testing against S. 

aureus bacteria. 

 

Materials 

The research tools used include a blender, measuring 

cups, beaker glass, erlenmeyer flask, petri dish, 

analytical balance, label paper, rotary evaporator, water 

bath, filter paper, spirit lamp, autoclave, soap bottles, 

handscoon, hot plate, inoculation loop, gauze, cotton, 

sieve, stirring rod, black plastic bag, funnel, tweezers, 

disk paper, maceration container, Bunsen burner, spatula, 

magnetic stirrer (2 cm and 3 cm), adhesive tape, dropper 

pipette, calipers, pH meter, scissors, aluminum foil, and 

plastic wrapping roll. The research materials used 

include Hanjuang merah Leaves or Andong Merah 

(Cordyline fruticosa), 70% ethanol, distilled water, 

Staphylococcus aureus bacterial isolates, coconut oil 

(VCO), glycerin, Nutrient Agar (NA) media, 40% KOH, 

Sodium Lauryl Sulfate (SLS), Na-CMC, stearic acid, 

Phenoxyethanol, and Petrichor Manura oil aromatherapy 

(fragrance), phenolphthalein, and 0.1 N HCL. 
 

Research Procedure 

Collection, Sample Preparation, and Maceration of 

Hanjuang merah Leaf or Andong Merah (Cordyline 

fruticosa) 

The samples used in this research are Hanjuang merah 

Leaves collected from the surrounding areas of Palangka 

Raya, Central Kalimantan. The powdered leaves 

(simplicia) of Hanjuang merah are weighed to 100 grams 

using 1000 ml of 70% ethanol solvent. The thick extract 

will be placed in a water bath for 1-3 days (Fernanda et 

al., 2022). 

 

 

Preparation and Formulation of Liquid Body Wash with Hanjuang merah Leaf Extract 

 
Table 1. Formulation of Liquid Body Wash Preparations. 
 

Ingredients 
Formulation Preparation 

Blank (-) F1 5% F2 10% F3 15% 

Ethanol Leaf Extract Hanjuang merah Leaf 0  5 10 15 

Coconut oil (VOC) 15 mL 15 mL 15 mL 15 mL 

KOH 40% 8 mL 8 mL 8 mL 8 mL 

Stearic Acid 0,5 g 0,5 g 0,5 g 0,5 g 

Na-CMC 1 g 1 g 1 g 1 g 

Sodium lauryl sulfat (SLS) 1 g 1 g 1 g 1 g 

Petrichor manura oil aromatherapy 1 mL 1 mL 1 mL 1 mL 

Phenoxyethanol 0,5 g 0,5 g 0,5 g 0,5 g 

Distilled water 100 mL 100 mL 100 mL 100 mL 

 

 

All the materials to be used are calculated and 

weighed according to the formulation. Coconut oil 

(VCO) amounting to 15 mL is added to a beaker glass, 

followed by the gradual addition of 9 mL of glycerin and 

8 mL of 40% KOH, and the mixture is heated with a 

hotplate at a temperature of 70°C until it forms a paste 

(Mixture I). Then, Na-CMC is added until homogeneous. 

Next, stearic acid is added to a beaker glass containing 

the homogeneous Na-CMC (Mixture II). 

Mixture I is added to Mixture II and homogenized 

using a magnetic stirrer. Then, Sodium lauryl sulfate 

(SLS) is dissolved in 10 ml of hot distilled water. Once 

dissolved, it is mixed with the liquid body wash and 

stirred until homogeneous. Next, phenoxyethanol is 

added to the soap formulation and stirred until 

homogeneous. After that, Petrichor Manura oil 

aromatherapy is added, which serves as the soap's 

fragrance. The final step is the addition of 100 ml of 

distilled water. The preparation of liquid body wash 

formulations is carried out at each concentration of 

ethanol extract form Hanjuang Merah Leaf. 

 

Evaluation of the Liquid Body Wash Formulation 

with Hanjuang merah Leaf Extract or Andong Merah 

(Cordyline fruticosa) 

▪ Organoleptic Test   

A liquid body wash that meets the standard is 

characterized by having a homogeneous liquid form, 
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with a distinctive color and odor (National 

Standardization Agency, 1996). 
 

▪ Homogeneity Test   

A formulation preparation can be considered good if 

there are no other particles clumping together 

(Homogeneous) (Pratama et al., 2018). 
 

▪ pH Determination Test  

Liquid body wash generally has a pH ranging from 8 to 

11. However, specific pH values can be determined 

based on the characteristics and needs of certain users, 

such as those with sensitive skin or specific skin 

problems (Marhaba et al., 2021). 
 

▪ Foam Height Observation Test   

The good foam stability range has a height of more than 

9.5 cm (Riyanta & Nurniswati, 2016). The appropriate 

foam height requirement according to SNI ranges from 

13-220 mm (National Standardization Agency, 1996). 
 

▪ Free Alkali Test 

This test is conducted by weighing 5 grams of the liquid 

body wash and placing it in a 250 ml beaker glass, then 

adding 100 mL of 96% alcohol and 1 ml of indicator 

solution (phenolphthalein). The mixture is then heated on 

a hot plate for 30 minutes until boiling. The solution will 

turn purple and will be titrated with 0.1 N HCL solution 

until the purple color disappears (Korompis et al., 2020). 

 

Antibacterial Activity Test of Staphylococcus aureus 

Against Hanjuang merah Leaf Liquid Body Wash 

The effectiveness test of the liquid body wash uses S. 

aureus bacteria. Three petri dishes are prepared, and 

about 15 mL of Nutrient Agar (NA) medium is poured 

into each petri dish. It is allowed to solidify. Then, the 

bacterial preparation is taken and spread on the Nutrient 
Agar (NA) medium. Then, the disks are soaked in the 

liquid body wash preparation of Hanjuang merah Leaf 

extract or Andong Merah (Cordyline fruticosa) with 

variations of 5%, 10%, 15%, and a positive control for 

comparison using commercial liquid body wash. It is 

incubated for 24 hours at 37°C, and the average diameter 

of the inhibition zone is measured for each concentration. 

 

 

RESULTS AND DISCUSSION 
 

The formulated liquid body wash preparations obtained 

four types: liquid body wash without extract (blank), 

liquid body wash with 5% extract addition (F1), liquid 

body wash with 10% extract addition (F2), and liquid 
body wash with 15% extract addition (F3). Each 

treatment evaluated the liquid body wash formulation 

based on the SNI quality standard (06-4085-1996), 

including organoleptic tests, homogeneity tests, pH tests, 

foam height observation tests, and free alkali tests. 

Additionally, further testing was carried out against 

Staphylococcus aureus bacteria. 

 

 
Figure 1. Liquid Body Wash Preparations. 

 

Body wash is a product derived from sodium 

compounds and fatty acids used as a body cleanser, 

which produces foam and does not cause skin irritation. 

Body wash can be divided into two types based on its 

form: solid soap and liquid soap. Liquid soap effectively 

removes water-soluble and fat-soluble dirt on the skin 

surface, eliminates unpleasant odors, and provides a 

pleasant fragrance (Zagita et al., 2021). 

Liquid soap is produced through a series of 

saponification reactions of fats and oils with KOH 

(Irmayanti et al., 2014; Ariyani & Hidayati, 2018). The 

process of mixing VCO oil, glycerin, and KOH is first 

carried out at 70°C, resulting in a soap base in paste 

form. The saponification reaction can proceed well at a 

temperature of 60-70°C; if the saponification process 

exceeds the specified temperature, it will cause the 

preparation to foam and overflow. In contrast, if the 

temperature is lower than the specified temperature, it 

will result in a non-homogeneous preparation (Sari & 

Ferdinan, 2017). 

 

Organoleptic Test 

According to the SNI (06-4085-1996) as follows. 

 
Table 2. Organoleptic Test Results SNI (06-4085-1996). 
 

Organoleptic test F0 (Blank) 
Liquid Body Wash of Red Ti Leaf Extract Standard Test 

F1 5% F2 10% F3 15% 

SNI (06-4085-1996) 
Texture/Form Liquid Liquid Semi Liquid Thick 

Color White Cream Kuning Vanila Yellow 

Odor Typical Typical Typical Typical 
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The organoleptic test aims to determine the 

characteristics of the liquid body wash formulation, 

including shape, color, and odor. Based on the results in 

Table 2, the preparations made have distinctive 

characteristics in each treatment. According to the SNI 

quality standard (06-4085-1996), the quality standard for 

organoleptic testing of liquid body wash includes having 

a liquid form, distinctive odor, and color. 

 

 

Based on Panelist preference as follows. 

 

 
 

Information: F0 (Blanko) = Without extract; F1 = Addition of extract 5 %; F2= Addition of extract 10 %; F3= Addition of extract 15%. 

Description: 1. Very dislike; 2. Dislike; 3. Neutral; 4. Like; 5. Very like. 
 

Figure 1. Panelist Organoleptic Tests. 

 

 

Based on the assessment results on the organoleptic 

testing of each liquid body wash preparation includes an 

assessment of shape, color, and odor is included. The 

highest score indicates the panelists' preference for each 

liquid body wash preparation. The panelists showed that 

the most preferred shape and odor were F3 with 15% 

extract addition, while the most preferred color was F0 

(Blank). 

 

 

Homogeneity Test 

 
Table 3. Homogeneity Test Results 
 

Homogeneity Test 
F0 (Blanko) 

Liquid Body Wash Red Ti Leaf Extract Test Standard 

F1 5% F2 10% F3 15% 
SNI (06-4085-1996) 

Homogenous Homogenous Homogenous Homogenous 

 

 

 
Figure 2. Homogeneity Testing. 

The purpose of the homogeneity test is to determine 

whether the soap ingredients used are evenly mixed. In 

the preparations made, the blank preparation, F1 (5%), 

F2 (10%), and F3 (15%) all showed that each 

formulation was homogeneous. This can be confirmed by 

research conducted by Panaungi & Hasma (2022), which 

states that a liquid body wash formulation should show a 

homogeneous structure, indicated by the absence of 

coarse granules on a glass slide. 
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pH Level Test 

 
Table 4. pH Level Test Results. 
 

pH Level Test (pH) 
F0 (Blank) 

Liquid Body Wash Red Ti Leaf Extract Test Standard 

F1 5% F2 10% F3 15% 
SNI (06-4085-1996) 

8, 77 8,34 8,11 8,41 

 

 
 

 
 

Figure 3. pH Level Testing. 
 

The pH test aims to determine whether the liquid 

body wash preparation is acidic, basic, or neutral. The pH 

measurement was carried out using a calibrated pH 

meter. The pH test results showed variations at each 

concentration (Table 4). The results indicate that the pH 

of the liquid body wash ranges from 8 to 8.41 (<11). 

Based on each liquid body wash preparation, all 

formulations meet the SNI (06-4085-1996) quality 

standards. pH testing is crucial to ensure that the liquid 

body wash does not cause skin irritation. 

According to Sari & Ferdinan (2017), liquid body 

wash products generally have a basic pH due to the 

saponification process between KOH and VCO coconut 

oil. A liquid body wash with a pH that is too low (acidic) 

can increase the absorption capacity of the skin, leading 

to skin irritation. 

 

 

 

Foam Height Observation Test 

 
Table 5. Foam Height Observation Test Results. 
 

Foam Height Observation Test 
F0 (Blank) 

Liquid Body Wash Red Ti Leaf Extract Test Standard 

F1 5% F2 10% F3 15% 
SNI (06-4085-1996) 

5 cm 7,5 cm 7 cm 7,5 cm 

 

 

 
 

Figure 4. Foam Height Observation Test. 

 

The foam height test aims to determine the amount of 
foam produced by each preparation. The foam height 

range obtained is 5-7.5 cm. According to SNI 06-4085-

1996, the foam height for liquid body wash preparations 

ranges from 1.3 to 22 cm, indicating that the preparations 

made meet the quality standards. According to Usman & 

Baharuddin (2023), foam with a stable structure is more 

effective at removing dirt from the skin. However, 

excessive use of foam stabilizers can cause skin 

irritation. 

Foam height is influenced by several factors, 

including foam stabilizers, surfactants, and other 

components of the liquid body wash. Additionally, foam 

height can be affected by the addition of Sodium Lauryl 

Sulfate (SLS), which serves as an additive to produce 

optimal foam. However, the addition of SLS should not 

exceed 1% of the formulation (Pareda et al., 2020). 
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Free Alkali Test 

 
Table 6. Free Alkali Test Results. 
 

Free Alkali Test 
F0 (Blank) 

Liquid Body Wash Red Ti Leaf Extract Test Standard 

F1 5% F2 10% F3 15% 
SNI (06-4085-1996) 

0,082% 0,083% 0,093% 0,054% 

 

 

 
Figure 4. Free Alkali Test (Personal Documentation, 2024) 

 

The free alkali test aims to determine the amount of 

unbound alkali with VCO oil, which will affect the 

quality of the liquid body wash preparation (Ariyani & 

Hidayati, 2018). Based on the results obtained, the free 

alkali values in the soap preparations range from 0.054% 

to 0.093% (Table 6). These values do not exceed the 

applicable quality standard of a maximum of 0.14%. 

According to Pareda et al. (2020), the free alkali test is 

one of the requirements for a liquid body wash 

formulation to be safe for use. The low free alkali content 

in the liquid body wash preparation is due to the long 

heating and mixing time of the liquid body wash 

ingredients, allowing KOH to react optimally with VCO 

coconut oil to form a paste (soap base) (Korompis et al., 

2020). 

 

 

Test of Cordyline fruticosa Extract 

 

   
 

Figure 5. Test of Cordyline fruticosa Leaf Extract Note: 5% Extract (F1), 10% Extract (F2), 15% Extract (F3). 
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Graph 2. Effectiveness of Red Ti Leaf Extract (Cordyline fruticosa) 
Against Staphylococcus aureus 

Based on the tests conducted across three replications, 

the leaf extract has the potential to inhibit bacterial 

growth with the largest inhibition zone diameter ranging 

from 8 to 8.9 mm at 15% treatment (F3) (Graph 2). 

Statistical testing using the One-Way Anova method 

shows a significance value of 0.343 > 0.05, indicating 

that Red Ti leaf extract is effective in inhibiting the 

growth of Staphylococcus aureus bacteria. Red Ti leaves 

contain secondary metabolite compounds such as 
flavonoids, alkaloids, tannins, and saponins, which have 

proven antibacterial properties (Nurhayati et al., 2018). 

According to Indiyen et al. (2020), the antibacterial 
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activity of Red Ti leaf extract (Cordyline fruticosa) is 

more effective in inhibiting Gram-positive bacteria like 

Staphylococcus aureus. 

 

 

 

Activity Test and Preparation of Liquid Body Wash with Cordyline fruticosa Leaf Extract  

 

   
 

Figure 6. Testing Liquid Body Wash Preparation. Note: Positive Control (+), Blank (F0), 5% Extract Addition (F1), 10% Extract Addition (F2), 15% 

Extract Addition (F3). 
 

 

 
 

Graph 3. Effectiveness of Liquid Body Wash Against Staphylococcus 

aureus 

 

Based on the tests conducted across 3 replications, the 

preparation with the addition of Cordyline fruticosa leaf 

extract has the potential to inhibit bacterial growth with 

the largest inhibition zone diameter ranging from 20 to 

25 mm at 15% treatment (F3) (Graph 3). Statistical 

testing using the One-Way Anova method shows a 

significance value of 0.183 > 0.05, indicating that the 

liquid body wash is effective in inhibiting the growth of 

Staphylococcus aureus bacteria. Cordyline fruticosa 

leaves contain secondary metabolite compounds 

responsible for inhibiting bacterial growth, including 

alkaloids and flavonoids. Alkaloids inhibit the synthesis 

of peptidoglycan in the cell, leading to bacterial cell 

death, while flavonoids form complexes with 

extracellular proteins, causing membrane leakage due to 

phospholipids' inability to maintain bacterial cell 

membrane shape (Ayuchecaria et al., 2024). 

Results and Discussion should be written as a series 

of connecting sentences, however, for manuscript with 

long discussion should be divided into subtitles. Results 

should be clear and concise. 

 

 

CONCLUSIONS 
 

The optimal concentration for the thick extract test is 

15% (F3) with the largest inhibition zone diameter 

ranging from 8 to 8.9 mm, while the optimal 

concentration for the liquid body wash preparation is 

15% (F3) with the largest inhibition zone diameter 

ranging from 20 to 25 mm. This inhibition zone diameter 

is categorized as strong in inhibiting S. aureus bacterial 

growth. 
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