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ABSTRACT: 
Agarwood (Aquilaria malaccensis Lam.), one of the Indonesia key commodity, is increasingly valued for its 

leaves in cosmetics. These leaves has been incorporated into a variety of products, including soaps, perfumes, 

aromatherapy items, and lotions. The leaf extract of A. malaccensis is known for its richness in secondary 

metabolites such as alkaloids, flavonoids, triterpenoids, steroids, and saponins, which exhibit antibacterial 

properties. This study begin with extraction of A. malaccensis leaf with maceration in 96% ethanolic solvent. 

This research investigated the antibacterial activity of A. malaccensis leaf ethanolic extract with disc diffusion 

assay method to get the optimum minimum inhibition concentrations. Transparent solid soaps were formulated 

with leaf extract concentrations of 0.2%, 0.5%, and 1%, while liquid soap formulations utilized 1%, 2%, and 3% 

extract concentrations. Solid soap formulations included stearic acid, pure coconut oil, olive oil, and NaOH, 

while liquid soap formulations incorporated glycerin, 96% ethanol, and 50% sucrose. The resulting soaps were 

evaluated for their organoleptic characteristics, stability test, physical evaluation and antibacterial efficacy. 

Findings indicate that the transparent solid soap formulations with 0.5% A. malaccensis leaf extract showed 

moderate antibacterial power, while 2 % extract yields an antiseptic liquid soap with strong antibacterial power. 

The research result about antibacterial soap formulations could be used for the development of antiseptic soap in 

the future. 
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INTRODUCTION:   
Agarwood (Aquilaria malaccensis Lam) or gaharu is a 

non-timber forest plant known in Indonesia as 

mengkaras, calabac, karas, kekaras (Dayak), halim 

(Lampung), alim (Batak), kareh (Minang), galoop 

(Malay), and seringak1.  
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Agarwood, a valuable product from a plant in the 

Thymelaeaceae family2, is experiencing strong 

international consumer demand and strong in markets 

such as Taiwan, China, and the Arabian Peninsula3. 

Currently, the use of agarwood has changed from 

traditional use to industrial products such as medicines, 

cosmetics, incense, tea, and accessory preservatives. The 

use of agarwood leaves in cosmetics includes soap, 

perfume, aromatherapy, and lotion. Agarwood as 

medicinal plant is generally regarded as safe and 

effective, with minimal undesirable side effects4. Their 

complex actions often involve multiple complementary 

or synergistic effects on the body's physiological 

systems simultaneously. This makes them highly 

promising for the development of new antibacterial 
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agents, as they naturally contain a wide array of 

pharmacologically active compounds5. Various previous 

research results show that agarwood leaves contain 

compounds of the alkaloid, phenol, flavonoid, glycoside, 

steroid/triterpenoid, saponin, and tannin groups1. 

Polyphenol compounds significantly have antimicrobial 

activity6. Some plant extracts are food preservatives 

because they have antimicrobial7, anti-enterotoxin, anti-

quorum sensing, and anti-biofilm activities8. Secondary 

metabolic compounds in the form of phenolics and their 

derivatives provide antibacterial effects9. Flavonoid 

secondary metabolites have antibacterial activity10,11, 

while strong antibacterial activity compounds are owned 

by oxygenated Terpene compounds showing strong 

antibacterial activity12. Saponin and tannin compounds 

also have antimicrobial effects13,14. 

 

The study showed that agarwood leaves have 

antibacterial, antidiabetic, anti-inflammatory, 

antioxidant, and sedative effect. Several studies have 

shown that agarwood leaf extract can inhibit the growth 

of Pseudomonas aeruginosa, Escherichia coli, 

Staphylococcus aureus, and Propionibacterium acnes 

bacteria15,16. Ethanol extract of agarwood leaves also has 

anti-inflammatory and anti-acne effects17. Antiseptics 

are chemical compounds used to kill or inhibit the 

growth of microorganisms on living tissues such as the 

skin surface and mucosa18. Agarwood is one of 

Indonesia's mainstay commodities in local and 

international markets19. The use of agarwood leaves in 

various fields is increasing, such as in the cosmetics 

sector, processed into soap, perfume, aromatherapy, and 

lotion.  

 

Soap, which originated in ancient Babylonian culture 

from animal fats and alkali20, is now used in everyday 

life21. Antiseptic materials are needed to prevent the 

transmission of infectious diseases. With just a touch, a 

hand contaminated with bacteria can transmit diseases to 

frequently touched locations like stair railings, chairs, 

and door handles22. However, the frequent use of 

antiseptics can lead to skin irritation and pathogen 

resistance. Similarly, using chemical ingredients can 

cause toxicity, hypersensitivity, and irritation23. 

Antiseptic products from natural sources, such as plants, 

could be a solution24. Leaves from the plants have a long 

history in traditional medicine, where their juice and 

extracts are applied directly to the skin to treat skin 

diseases, thanks to their antimicrobial and anti-

inflammatory properties25.  

 

Antiseptic soap could clean, protect, and prevent 

infections from bacteria and germs26. There are various 

types of soap, one of which is liquid soap. Liquid soap 

form is a type of soap with a base of animal fat and oil 

derived from plants, sucrose, Na CMC, and stearic acid. 

The basic ingredients that can be used are animal fat and 

oil derived from plants; transparent materials such as 

ethanol, glycerin, and sugar are also used. The 

transparent solid and liquid soaps are equally able to 

clean dirt, smooth, soften, and moisturize the skin, and 

provide a smooth and soft foam effect, because they use 

glycerin and sucrose as moisturizers27. 

 

Based on the background above, a study has been 

conducted on transparent solid antiseptic and liquid soap 

using thick Gaharu extract. The study began with 

making transparent solid soap utilizing a thick extract 

according to the minimum inhibitory level developed by 

making liquid soap with a higher concentration. 

 

MATERIALS AND METHODS:  
Materials: 

Agarwood leaves were obtained from an agarwood 

plantation in Lubuk Village, Central Bangka Regency, 

Bangka Belitung Islands Province. The plant collected 

by Septiani with Plant Identification voucher number 

2220/IPH.1.01/If.07/X/2016. Virgin coconut oil, Stearic 

acid, olive oil, NaOH, glycerin, ethanol, sucrose, Butyl 

Hydroxy Toluene, tetrasodium edetate, citric acid, 

Sodium Lauryl Sulfate (SLS), triethanolamine, coconut 

oil, KOH, Butyl Hydroxy Toluene (BHT), stearic acid, 

glycerin, Hydroxy Propyl Methyl Cellulose (HPMC), 

Benzyl alcohol, FeCl3 1%, eter, anhydrate acetic acid, 

H2SO4, Natrium nitrite, AlCl3, NaOH 1N, disc paper, 

96% ethanol, McFarland No. 0.5 suspension, Mueller-

Hinton agar, and aquadest. Commercial antiseptic liquid 

soap and commercial antiseptic solid soap as positive 

control. 

 

Preparation of Agarwood leaf extract (ALE) and 

phytochemical screening: 

Agarwood leaf powder (1,000 g) was macerated using 

96% ethanol solvent and thickened. The resulting extract 

was tested for ethanol-free, phytochemical screening 

was carried out on the powder and ethanol extract of 

agarwood leaves, which included tests for flavonoids, 

alkaloids, saponins, tannins, steroids, and antibacterial 

activity 28. The phytochemical screening of ALE is using 

the methods adopted by Munira (2018)29 

 

Antibacterial Activity Assay: 

The antibacterial activity of the extract and soap 

formulations are assayed by disc diffusion method 

adopted from Munira (2016). The antibacterial activity 

assay began with the comparative determination of the 

extract's antibacterial efficacy (50%, 25%, 12.5%, 

6.25%, 3.12% and 1.56%) against both commercial solid 

and liquid soaps. Subsequently, the minimum inhibitory 

concentration (MIC) of the extract within the soap 

formulation was determined. The MIC will guide the 

selection of extract concentrations for the soap 
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formulations, which will then be evaluated for the 

extract's efficacy. The minimum inhibitory 

concentration (MIC) of the test substances were 

determined using the dilution method, by observing the 

growth of the test bacteria from the lowest extract 

concentration that produced a clear inhibition zone. 

Bacterial medium was mixed with 0.5 mL ALE. After 

the mixture solidified, 0.5 µL of 106 CFU/mL test 

bacteria was added to the surface of the medium and 

incubated at 37°C for 24 hours. The lowest 

concentration of the antibacterial solution that inhibited 

bacterial growth was determined as the minimum 

inhibitory concentration (MIC). 
 

Liquid soap and solid soap were prepared. 0.5 mL of a 

106 CFU/mL S. aureus suspension was pipetted and 

poured into solidified Mueller-Hinton Agar medium, 

then gently swirled to ensure even distribution. Any 

excess suspension was pipetted off and discarded into a 

test tube. 5 g of solid soap base (FS0), ALE solid soap 

(FS1 0.2%, FS2 0.5%, FS3 1%) solid soap formulas 

dissolved with 10 mL of distilled water. Paper discs, 

pre-soaked for 5 minutes in 1% (FL1), 2% (FL2), and 

3% (FL3) liquid soap and solid soap base (FL0). The 

paper discs were placed on top of the medium. All 

procedures were performed aseptically inside a laminar 

air flow cabinet. The experiment was conducted in 

triplicate. After 24 h incubation at 37°C, observations 

were made by checking for the presence or absence of 

an inhibition zone (clear zone) around the paper discs. 

Calipers (mm) is used to measure the inhibition zone is 

calculated by calipers (mm). The inhibition zone value is 

measured in horizontal and vertical areas29. 
 

Preparation and evaluation of ALE transparent 

solid: 

The ALE was made into four transparent solid soap 

preparations with 0.2%, 0.5%, and 1% extract (Table 1). 

Stearic acid is melted in olive oil, coconut oil, and BHT 

(which has been dissolved in the oil) using an 

evaporating dish at 60-80°C for 5 minutes over a water 

bath, and then stirred until homogeneous. The NaOH 

solution is added gradually until a thick mass forms, 

producing a soap base. The soap base is melted at 60-

80°C for 10 minutes until completely liquefied. It is then 

stirred until homogeneous. A 50% sucrose solution and 

tetrasodium edetate (which has been dissolved in water) 

are added to the mixture. Glycerin and triethanolamine 

are then added and stirred homogeneously for 10 

minutes. Sodium lauryl sulfate is dissolved in 96% 

ethanol and citric acid (which has been dissolved in 

water) is added to the mixture and stirred until 

homogeneous. ALE (0.2%, 0.5%, and 1%) at 40°C is 

added to the soap base and stirred until homogeneous. 

The mixture is poured into soap molds and left at room 

temperature until it hardens. Once solid soap is 

hardened, it was removed from the molds. ALE 

transparent solid soap was evaluated, including 

organoleptic, pH, hardness, water content. The 

antibacterial activity using disc diffusion method against 

against Staphylococcus aureus27,30,31,29. 

 

Preparation and evaluation of ALE liquid soap: 

A base soap is prepared by mixing coconut oil and BHT, 

which have been stirred homogeneously. Subsequently, 

KOH, dissolved in distilled water, is added. The mixture 

is stirred until a base soap is formed. After a slightly 

thickened base soap is achieved, stearic acid, which has 

been melted in a water bath, is added. HPMC, 

previously cultured with hot distilled water, is then 

incorporated into the mixture and stirred until 

homogeneous. Benzyl alcohol, dissolved in glycerin, is 

subsequently added, and the mixture is stirred 

homogeneously. Once the temperature has cooled, ALE 

(1%, 2%, and 3%) were added and stirred until 

homogeneous. Finally, a sufficient amount of fragrance 

is added, and distilled water is incorporated until the 

total volume of the mixture reaches 100 mL. The 

amount of materials used is as shown in Table 1. 

Evaluation is carried out on the resulting soap, including 

organoleptic tests, pH tests, viscosity tests, flow 

properties tests, foam height and stability tests, and 

antibacterial tests against Staphylococcus aureus2732. 

 

Table 1: The agarwood leaf extract transparent solid and liquid soap formula. 

Material Composition (% w/v)* 

FS0 FS1 FS2 FS3 FL0 FL1 FL2 FL3 

ALE - 0,2 0,5 1 - 1 2 3 

Stearic acid 8,00 8,00 8,00 8,00 2,00 2,00 2,00 2,00 

Virgin coconut oil 19,40 19,40 19,40 19,40 30,00 30,00 30,00 30,00 

olive oil 6,00 6,00 6,00 6,00 - - - - 

NaOH 10,00 10,00 10,00 10,00 - - - - 

KOH - - - - 8,44 8,44 8,44 8,44 

Glycerin 9,40 9,40 9,40 9,40 5,00 5,00 5,00 5,00 

Ethanol 15,00 15,00 15,00 15,00 - - - - 

Sucrose 13,40 13,40 13,40 13,40 - - - - 

Triethanolamine 6,00 6,00 6,00 6,00 - - - - 

Sodium Lauryl Sulfate 6,00 6,00 6,00 6,00 - - - - 

Tetrasodium edetate 0,10 0,10 0,10 0,10 - - - - 

BHT 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 
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Citric acid 2,00 2,00 2,00 2,00 - - - - 

 HPMC - - - - 3,50 3,50 3,50 3,50 

Benzyl alcohol - - - - 1,00 1,00 1,00 1,00 

Water 4,68 4,68 4,68 4,68 50,04 49,04 48,04 47,04 

Notes: S : Solid soap, L : liquid Soap, 0 : Base Soap. FL1, FL2,and FL3 are the formulas of liquid soap.  

FS1, FS2, and FS3 are the formulas of solid soap. 
 

RESULTS AND DISCUSSIONS: 
A thick extract weighing 162.2 g with a yield of 32.4% 

was obtained from the maceration process of 1000 g of 

dried Agarwood leaf powder. ALE is a thick liquid 

form, dark green to blackish, has a distinctive aromatic 

odor, bitter astringent taste, and has a pH of 4.61.  
 

Table 2: The antibacterial activities of Agarwood Leaf Extract. 

Samples Inhibition Diameter (mm) 

1,56% 3,12% 6.25% 12.5% 25% 50% 

Agarwood Leaf Extract 10.78 ± 0.57 12.79 ± 0.58 15.15 ± 1.05 16.84 ± 0.59 18.85 ± 1.16 15.15 ± 1.05 

CLS (PC) * * 32.00 ± 2.83 34.50 ± 2.12 35.50 ± 0.71 32.00 ± 2.83 

CSS (PC) * * 29.00 ± 1.41 31.50 ± 4.94 33.50 ± 2.12 29.00 ± 1.41 

n = triplicate, CLS: Commercial Liquid Soap, CSS: Commercial Solid Soap, PC: Positive Control, * not applicable 

 
Table 3. The bacterial growth tests on ALE solid and ALE liquid 

soap. 

Solid Soap Liquid Soap 

Extract 
(%) 

S. aureus 
growth 

Extract 
(%) 

S. aureus growth 

3 - 3 - 

2 - 2 - 

1 - 1 + 

0.5 - 0.5 + 

0.25 - 0.25 + 

0.12 + 0.12 + 

 

The assay for antibacterial activity started by assessing 

the extract's antibacterial efficacy in comparison to both 

commercial solid and liquid soaps. The results shows 

that the extract in concentration of 50%, 25%, 12.5%, 

6.25%, 3.12% and 1.56% gave the antibacterial activity 

(Table 2). The antibacterial assay for determining the 

minimum inhibitory concentration (MIC) of the extract 

used a range of concentrations: 3%, 2%, 1%, 0.5%, 

0.25%, and 0.12%. For the soap formulations, the MIC 

test revealed that the ethanol extract of agarwood leaves 

was effective against S. aureus at 0.2% for solid soap 

and 2% for liquid soap (Table 3). Based on these results, 

specific extract concentrations were selected for 

preparing the final soap formulations. Solid soap 

formulations were prepared with extract concentrations 

of 0.1%, 0.2%, and 0.5%. For liquid soap formulations, 

concentrations of 1%, 2%, and 3% were chosen and 

prepared. The different result between experiment for 

solid soap and liquid soap may happen due to 

differences in soap formulation (liquid and solid type) 

ingredients, which can affect microbial growth rates and 

susceptibility33. 

 

The antibacterial activity of the ethanol extract of 

Agarwood leaves can be caused by chemical 

compounds, namely alkaloids, steroids, saponins, 

flavonoids, and tannins10,18,34. The diameter of an 

obstacle zone does not always increase in proportion to 

an increase in antibacterial concentration, this possibility 

occurs due to differences in the speed of diffusion of 

antibacterial compounds on agar media and the type and 

concentration of antibacterial compounds used. 

Different types also provide different inhibition zone 

diameters for certain periods35. 

 

Both dry powdered Gaharu leaves and their thick 

extracts contained alkaloids, steroids, saponins, 

flavonoids, and tannins. Alkaloid compounds are 

reported to have antibacterial activity, namely damage to 

bacterial walls due to the bacterial cell wall assembly 

process, which begins with peptide chains that will form 

peptide cross bridges that cause the cell walls to bind 

perfectly36,3738. This condition causes bacterial cells to 

experience lysis easily, both physically and 

cosmetically, and causes membrane permeability18,39. 

Flavonoids are reported to work as antibacterials by 

forming complex compounds against extracellular 

proteins that can disrupt the integrity of bacterial cell 

membranes10,18,39,40,41. Tannins are thought to have an 

antibacterial mechanism using tannin toxicity, which can 

damage bacterial cell membranes. Astringent tannin 

compounds can induce the formation of complex 

compounds that bind enzymes or microbial substrates42. 

Saponins can hemolyze cells by increasing membrane 

permeability 34. So, the antibacterial solid soap 

preparations using ALE 0.2%, 0.5% and 1%. 
 
Table 4: The Organoleptic Test Results. 

Formula Form Odor Color 

FS0 Solid Transparent Odorless yellow  
FS1 Solid Transparent Agarwood leaves light brown 

FS2 Solid Transparent Agarwood leaves brown 

FS3 Solid Transparent Agarwood leaves dark brown 

FL0  quite thick Odorless white 

FL1  quite thick Agarwood leaves brownish 
white 

FL2  quite thick Agarwood leaves light brown 

FL3  quite thick Agarwood leaves dark brown 

Notes: S : Solid soap, L : liquid Soap, 0 : Base Soap. 
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All ALE liquid and solid soap formulas have an odor 

like agarwood leaves. All solid soaps were transparent. 

The soap color gets darker with increasing amount of 

extract, which causes the soap to appear opaque. All 

formula liquid soaps are slightly thick and have a 

distinctive odor of Agarwood leaves, white on the blank, 

brownish white in FL1, light brown in FL2, and dark 

brown in FL3. The color of transparent soap is yellow 

for FS0, light brown for FS1, brown for FS2, and dark 

brown for FS3. This is because the color of the ethanol 

extract of Agarwood leaves contains phenolic and 

flavonoid compounds418. Cosmetic coloring can be 

added to the formula to make transparent soap more 

attractive. 
 

Table 5. The pH, Height, Stability Foam and Antibacterial Activity. 

Samples Foam height (cm) pH Hardness (mm/s) Water content (%) Antibacterial 
Activity (mm) 0 min 5 min 

FS0 7.30 ± 0.58 6.67 ± 0.29 9.81 ± 0.17 2.10 ± 0.20 14.19 ± 0.17 11.22 ± 0.69 

FS1 7.00 ± 0.50 6.17 ± 0.89 9.72 ± 0.16 2.49 ± 0.52 14.30 ± 0.26 14.11 ± 3.91 

FS2 7.33 ± 0.76 6.33 ± 0.58 9.61 ±0.11 2.21 ± 0.45 13.93 ± 0.16 18.78 ± 1.02 

FS3 6.33 ± 0.29 5.17 ± 0.29 8.84 ± 0.09 3.13 ± 0.40 14.47 ± 0.29 13.67 ± 2.60 

FL0 11.16 ± 0.29 9.83 ± 0.76 8.58 ± 0.02 - - 24.66 ± 0.58 

FL1 10.00 ± 1.32 7.16 ± 1.04 9.67 ± 0.02 - - 24.33 ± 0.58 

FL2 9.33 ± 1.15 8.50 ± 0.87 9.54 ± 0.05 - - 26.00 ± 1.73 

FL3 8.83 ± 1.26 8.16 ± 1.26 9.69 ± 0.05 - - 24.33 ± 1.15 

CS (P) - - - - - 33.00 ± 1.73 

CL (P) - - - - - 28.00 ± 5.19 

S: Solid soap, L: liquid Soap, O: Base Soap, P: Positive Control, CS = Commercial Solid Soap, CL = Commercial Liquid Soap 
 

Table 5 shows the results of the foam tests for 

transparent solid and liquid soap. The four solid soap 

formulas show a foam height of 5.17-7.33 cm in distilled 

water. Soap that produces more foam has faster cleaning 

power. The foam produced by the soap will bind dirt 

that has been emulsified, suspended, and dissolved, so 

easy to clean with water. Therefore, it is necessary to 

measure the foam height to determine the cleaning 

power of the soap. All liquid soap formulas showed a 

foam height of 7.16-11.16 cm. Both solid and liquid 

soap produces foam level that meets soap manufacturing 

standards. The customer would like to prefer more foam 

public assumes soap with a lot of foam has faster 

cleaning power30,27. Therefore, it is necessary to measure 

the foam height because it can affect the level of 

consumer acceptance of the soap made.  

 

The transparent solid and liquid soap pH test results can 

be seen in Table 5, with an average of 8.84-9.81 and 

9.54-9.69. According to the Indonesian National 

Standard SNI 2588:2017, the pH for antiseptic liquid 

soap is 4-10. This shows that the FS0, FS1, FS2, and 

FS3 preparations meet the requirements, with the FS2 

preparation being the closest to the optimal pH of 

commercial transparent soap27. So all the formulas in 

this study are expected to provide optimal cleansing and 

antiseptic benefits without causing adverse side effects. 

 

The evaluation results of the hardness of transparent 

solid soap can be seen in Table 5. The hardness values 

for FS1, FS2, and FS3 are 2.10-3.13 mm/second. The 

SIII hardness is lower than FS1, FS2, and FS0. The 

hardness of commercial transparent soap is between 

0.967 and 6.867. So, the antiseptic transparent solid soap 

with ethanol ALE meets the criteria for commercial 

transparent solid soap27. Therefore, all of the transparent 

solid soap formulas in this study are expected to provide 

optimal cleansing and antiseptic benefits without 

causing adverse side effects. 

 

The water content of transparent solid soap is 13.93-

14.47% (Table 5). According to SNI, the water content 

is not more than 15%, so all transparent solid soap 

formulas have met SNI standards27. The water content in 

soap should not be high because the more water 

contained in the soap, the more easily it will shrink 

when used.  

 

The saponification process between lauric acid and oleic 

acid will produce sodium oleate, sodium laurate, and 

glycerol43. This occurs when making Agarwood leaves 

(Aquilaria malaccensis Lam.). Sodium laurate and 

sodium oleate act as surfactants to bind dirt. Surfactants 

have two parts with different polarities, namely the polar 

part (hydrophilic) in the form of COONa molecules that 

will bind water, and the non-polar part (hydrophobic) in 

the form of C11H23 and C17H32 molecules that will bind 

oil. Glycerol formed in the saponification reaction will 

bind to the triglyceride fat44. 

 

The extract could improve the soap organoleptic 

properties by maintaining the acidity level (pH), water 

content, texture, soap foam level. These properties are 

needed for soap based preparations to withstand 

moisture, temperature, skin protection from bacterial 

infection. Some secondary metabolite compounds such 

as saponins, alkaloids, phenolic and flavonoids help 

reduce the surface tension of water29. Surface tension if 

the force that allows the water lump on the surface to 

hold its shape from spreading45. This activity is related 

to the hydrophobic molecule and the solution's ionic 

activity. This process called micelles process. Soap in 



Research J. Pharm. and Tech. 19(7): July 2026 
 

 

 3314 

form of micelles, besides the ability to clean dirty oil 

substances. 

 

The extract could maintain the balance of water content 

in soap to affect the foam produced by the soap. This is 

because of how soap molecules are structured. The 

hydrophilic (water-attracting) head of a soap molecule 

binds with water, while its hydrophobic (water-

repelling) tail attaches to greasy and oily dirt46. Beside 

antibacterial activity of the extract, the hydrophilic 

nature of soap causes the antibacterial compounds to 

diffuse in a polar medium. The lipophilic properties of 

soap would help the penetration of antibacterial 

compounds into bacterial cell membrane29.  

 

Table 5 shows the results of the antibacterial activity test 

of solid and liquid soap. The inhibition diameter of solid 

soap increases from S-0 to FS2, while FS2 is below the 

inhibition diameter of FS1. Antibacterial activity can be 

divided into three categories based on the value of the 

inhibition zone diameter. More than 20 mm inhibition 

zone diameter is considered strong, 10-20 mm is 

considered moderate, and less than 10 mm is considered 

weak27,47. So, all clear solid soaps are included in the 

category of solid soaps with moderate antibacterial 

power, and FS2 has an optimum inhibition diameter 

(18.78 ± 1.018) mm. All antibacterial liquid soap 

formulas are included in the category of strong 

antibacterial soap, and FL2 has an optimum inhibition 

diameter (26.00±1.016) mm. The decrease in the 

diameter of the inhibition power in FS3 and FL3 

compared to FS2 and FL2 is likely due to an increase in 

the amount of ALE, so that the pH decreases to 8.84 ± 

0.092 (pH FS3) and 9.54 ± 0.051 (pH FL3).  

 

It was also reported on the antibacterial activity of 

chloroform fraction of A. malaccensis leaves extract 

(concentration 300 mg/mL) on S. aureus tested at 

potentially due to the presence of alkaloid and 

terpenoid48. Previous research in gas chromatography-

mass spectroscopy (GC-MS) analysis proved that the 

ethanolic extract of agarwood leaves contain 

hexadecenoic acid. It is potentially a major compound 

contributing to the strong antibacterial activity against 

Gram-negative bacteria49,50. Hexadecanoic acid is one of 

the most common saturated fatty acids found plants and 

has been reported widely to possess antibacterial 

property51. 

 

 
Figure 1: Liquid soap Viscosity. 

 

  
Figure 2: Flow Propertes of ALE Liquid Transparent Soaps. 

 

The results of viscosity and flow properties 

measurements are shown in Figures 1 and 2. The 

increase in viscosity from L-0 to FL3 (2200-3600) cPs is 

caused by the ALE increase and meets the requirements 

of SNI 2588:2017. All formulas have Newtonian flow 

properties. This can be seen in the graph, which shows 

that if drawn straight, the linear line passes through the 

zero point. Te concentration of agarwood leaf extract 

increases in the formulations, the viscosity of the final 

product also increases. 

 

The observed increase in viscosity from FL-0 to FFL3, 

ranging from 2200 cPs to 3600 cPs, is directly attributed 

to the increasing concentration of Agarwood Leaf 

Extract (ALE) in the formulations. This suggests that 

components within the agarwood extract, such as 

polysaccharides or other macromolecules, contribute to 

the intermolecular forces and structural entanglement 

within the soap matrix, thereby increasing the internal 

resistance to flow. This finding is significant as all 

formulated samples fall within the viscosity 

requirements stipulated by SNI 2588:2017, which 

typically specifies a range (e.g., 400-4000 cPs for liquid 

hand soap), thus confirming the suitability of these 

formulations for their intended application in terms of 

consistency and dispense characteristics. 
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Furthermore, the rheological analysis revealed that all 

tested formulas exhibit Newtonian flow properties. This 

indicates that the viscosity of the soap remains constant 

irrespective of the applied shear rate. This characteristic 

is highly desirable for liquid soap products, as it ensures 

predictable flow behavior during dispensing, spreading, 

and general handling. Unlike non-Newtonian fluids 

whose viscosity changes with agitation, these Newtonian 

formulations provide a consistent user experience and 

simplify manufacturing processes such as pumping and 

filling, contributing to overall product stability and 

consumer satisfaction52,53. 

 

CONCLUSION: 
The formulation of solid soap and liquid soap complied 

with Indonesian National Standards. The best 

antibacterial activity on soap formulations are 2% ALE 

liquid soap and 0.5% ALE transparent solid soap. The 

formulation of transparent solid antiseptic soap with 

ALE has moderate antibacterial activity, while the liquid 

soap with ALE has strong antibacterial activity. These 

results highlight the potential of ALE soap as effective 

antiseptic products that meet national quality 

benchmarks, opening avenues for further investigation 

into optimizing their antimicrobial efficacy and evaluate 

the clinical test for both antiseptic products. 
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