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A B S T R A C T  

Malassezia furfur (M. furfur) is one of several types of fungi that can cause the scalp to experience flaking, known as dandruff. 

Dandruff can be eliminated using anti-dandruff agents available on the market. In addition, there are natural ingredients that 

can act as antifungal agents against the fungus that causes dandruff. The straw mushroom (Volvariella volvacea) is one such 

fungus that contains secondary metabolites such as saponins, tannins, flavonoids, and alkaloids, which function as antifungal 

agents. This study was quantitative research using an experimental method and a completely randomized design (CRD), 

consisting of 6 treatments and 4 replicates in the form of positive control, negative control, and straw mushroom extract hair 

tonic with concentrations of 10%, 30%, 50%, and 70%.  The parameters observed were the diameter of the inhibition zone, 

which indicated antifungal activity, and the evaluation of the hair tonic preparations (pH test, organoleptic test, skin irritation 

test, and viscosity test). The results of the study showed that the mushroom extract hair tonic had antifungal activity in 

inhibiting the growth of M. furfur. Based on the DNMRT test analysis, P0 (positive control) was significantly different from 

P1 (negative control) and the other treatments (P2, P3, P4, P5). This study concluded that there is activity in the hair toni c 

extract of straw mushrooms in inhibiting the growth of M. furfur, with the best concentration being 30%.  
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1. INTRODUCTION  

Fungi are part of the biodiversity that grows extensively in Indonesia. The uniqueness of fungi lies in their 

various shapes, colors, and sizes. There are approximately 1,500,000 species of fungi in the world, consisting of 

macrofungi and microfungi. There are 28,700 identified species of macrofungi (Asri & Handayani, 2022:209). 

Fungi are organisms that do not have chlorophyll, so they cannot produce their own food. Fungi are organisms 

with cell walls composed of chitin, bodies formed by hyphae, and are eukaryotic organisms. Fungi absorb 

nutrients through their cell walls and secrete extracellular enzymes into the environment. Fungi grow in habitats 

such as wood, litter, tree branches, and logs, which are commonly found in forests (Manalu et al., 2022:3).  

Fungi have both beneficial and harmful roles; some fungi are edible, while others can cause disease or 

infection. A number of fungi in Indonesia are commonly used as raw materials in food production. In addition to 

being used as food, fungi can also be used to make useful products such as raw materials for cosmetics and natural 

medicines. There are several types of fungi that are harmful to the body or other living things. One type of fungus 

that can be harmful is M. furfur (Novita et al., 2020:69).  

M. furfur is one of several types of fungi that can cause skin disorders. M. furfur can cause a condition of the 

scalp that results in flaking like dandruff (pityriasis capitis). Pityriasis capitis is a scalp disorder characterized by 

an excessive layer of dead skin cells on the scalp, appearing as white or gray flakes scattered throughout the hair, 

often accompanied by itching, and causing aesthetic concerns (Putri et al., 2020:122). Hair conditions with 

excessive oil glands, warm and humid temperatures, and poor personal hygiene are ideal factors for the growth of 

M. furfur fungus and cause dandruff (Damayanti et al., 2024:96).  

Dandruff usually occurs in hot and humid environments. Many Indonesians have experienced dandruff 

problems, triggered by the tropical climate, high temperatures, and high humidity (Aisyah et al., 2020:16). A 

survey conducted on the community of Sungkai Village, Bajubang District, Batanghari Regency, Jambi Province 

showed that 83.3% of the village community (54 people) had experienced dandruff problems, with 33.3% of them 

(15 people) saying that they had experienced dandruff problems for more than a year. 

In general, dandruff on the human head can be treated using active anti-dandruff ingredients that contain 

keratolytic and antimicrobial agents such as zinc pyrithione (ZPT), sulfur, imidazole, selenium sulfide, 
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ketoconazole, and salicylic acid. One anti-dandruff product on the market is Makarizo Advisor Hair and Scalp 

Tonic. However, long-term use of anti-dandruff active ingredients with high concentrations of chemicals can 

cause side effects such as irritation of the skin, eyes, and nose. In addition to anti-dandruff products on the market, 

there are several natural ingredients that are known to effectively eliminate dandruff and are safe for long-term 

use. The secondary metabolites in mushrooms, such as flavonoids, tannins, saponins, and phenols, are natural 

ingredients that inhibit the growth of M. furfur, the fungus that causes dandruff. The chemical compounds 

saponins and flavonoids function as anti-inflammatory, antioxidant, antibacterial, and antifungal agents (Astriani 

et al., 2023:96). Oyster mushrooms are fungi that contain secondary metabolites such as flavonoids, phenols, 

saponins, and tannins (Fadly et al., 2021:164). The area where oyster mushrooms are abundant is the village of 

Sungkai. 

Sungkai Village is located in Bajubang Subdistrict, Batanghari Regency, Jambi Province. Geographically, it 

is located between 103030'59.3“ East Longitude and 01085'62.8” South Latitude with an area of 1,303.01 

hectares. The majority of the population of Sungkai Village work as rubber and palm oil farmers, numbering 292 

people. Oil palm farmers in Sungkai Village usually use empty oil palm bunches as fertilizer. These empty 

bunches become a medium for growing straw mushrooms, which usually grow well during the rainy season. 

Observations and interviews with Mr. Wendra, an oil palm farmer, revealed that straw mushrooms are commonly 

consumed. However, the people of Sungkai Village rarely use these mushrooms for consumption or to make other 

products. The lack of knowledge about the use of straw mushrooms in this area provides an opportunity for 

research as a new source of information. 

2. MATERIAL AND METHODS  

This study used quantitative research with an experimental method, and the results were obtained from 

observation and documentation. Observation was useful in directly observing the conditions of the research object. 

This study directly observed the diameter of the inhibition zone in each treatment. The observation of the diameter 

of the inhibition zone was carried out to see and measure the antifungal activity of the mushroom extract hair 

tonic in inhibiting the fungus M. furfur. Furthermore, an evaluation test of the hair tonic preparation will also be 

carried out to ensure the safety and quality of the hair tonic produced. The evaluation tests to be carried out include 

organoleptic tests, pH tests, viscosity tests, and skin irritation tests. Data collection will be carried out using 

observation sheets. 

2.1 Study area 

  Research on the activity of hair tonic extract from straw mushrooms (V. volvacea) against the growth of M. 

furfur fungus as enrichment material for mycology practicums was conducted at the FKIP Biology Education 

Laboratory, the Faculty of Animal Husbandry Laboratory, and the Basic and Integrated Laboratory (UPT-LTD) 

of the University of Jambi. The research was conducted from January to March 2025. 

2.2 Materials  

  This study used the necessary tools and materials obtained from the laboratory or other places. The tools used 

were digital scales, ovens, stirring rods, beakers, blenders, measuring cups, autoclaves, rotary evaporators, pH 

meters, Petri dishes, Bunsen burners, Erlenmeyer flasks, test tube racks, laminar air flow, vortex, tweezers, 

analytical balance, spray container, incubator, refrigerator, electric stove, microscope, rotary shaker, caliper, 

magnetic stirrer, and funnel. The materials used were straw mushroom extract, M. furfur mushroom culture, 

Makarizo advisor hair and scalp tonic, PDA media, PDB media, 70% ethanol, 96% ethanol, menthol, sodium 

metabisulfate, methyl paraben, propylene glycol, disodium EDTA (Na₂EDTA), distilled water, 0.9% NaCl, and 

0.85% NaCl.  

2.3 Antifungal activity of hair tonic extracted from straw mushrooms 

  The study of the antifungal activity of hair tonic extracted from straw mushrooms (V. volvacea) against the 

growth of M. furfur as enrichment material for mycology practicums is a quantitative study using experimental 

methods. The design used was a completely randomized design (CRD), which is the simplest experimental design, 

where CRD is appropriate when the materials, objects, and research media are homogeneous, the experiments are 
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completed at the same time, and are carried out in the same room (Fernandes, 2018: 210). The oyster mushroom 

(V. volvacea) extract used in the study was 10%, 30%, 50%, and 70% formulated in hair tonic. These extract 

concentrations were selected based on research by Syarifah 2019, which showed that V. volvacea had antibacterial 

activity against S. aureus, B. cereus, E. coli, and P. auregtinosa bacteria, with a high bacterial growth inhibition 

value at a concentration of 10%. Concentrations of 30%, 50%, and 70% were selected to evaluate the effectiveness 

of antifungal activity at higher concentrations. This study used extracts at the specified concentrations to further 

examine the antifungal activity of oyster mushroom extract in hair tonic.  

  The hair tonic formulation was developed based on research by Hindun et al. (2023:69), modified using 

ingredients such as 96% ethanol, menthol, methyl paraben, propylene glycol, Na₂EDTA, sodium metabisulfite, 

and distilled water. The selection of propylene glycol refers to research conducted by Aztriana et al. (2023:247), 

which can be used as a solubility and viscosity enhancer for hair tonic preparations so that the contact time of the 

preparation with the skin will be longer, thus increasing the chance of the preparation penetrating the skin. 96% 

ethanol was chosen because it can increase the penetration of the preparation into the skin. Disodium EDTA 

(Na₂EDTA) was used to stabilize the mixture of ingredients in the preparation so that it was homogeneous. In 

addition, Na₂EDTA can prevent unpleasant odors from fat-based preparations (Rizkuloh et al., 2023:50). 

  Methyl paraben is used as a preservative because the high water content in the hair tonic preparation can 

become a medium for microbial growth, while menthol provides a cooling sensation on the scalp, gives a fresh 

scent, and enhances penetration into the skin (Indriyani & Endrawati, 2021:22). Sodium metabisulfite is used as 

an antioxidant and to prevent oxidation that may occur in the preparation (Hindun et al., 2023:71). The mixture 

of several ingredients used in the manufacture of hair tonic is expected to produce a preparation that is not sticky 

and easy to apply to the hair. 

       This study involved 24 experimental units. The experiments were divided into 6 treatment groups and 4 

repetitions. The following are the six types of treatments in this study: 

P0: Makarizo advisor hair and scalp tonic (positive control) 

P1: Formulation without extract (negative control) 

P2: 10% straw mushroom extract + hair tonic formula 

P3: 30% straw mushroom extract + hair tonic formula 

P4: 50% straw mushroom extract + hair tonic formula 

P5: 70% straw mushroom extract + hair tonic formula 

2.5 Data analysis 

  The research data consists of the inhibition zone area and evaluation of hair tonic preparations, namely 

irritation tests, organoleptic tests, pH measurements, and viscosity tests. The inhibition zone and pH data were 

statistically analyzed using a completely randomized design (CRD). The results of the pH measurements and 

inhibition zone observations were analyzed using analysis of variance (ANOVA) with SPSS software. When there 

was activity from the treatment, a further test was conducted, namely the Duncan New Multiple Range Test 

(DNMRT) at a 95% confidence level. Viscosity tests were analyzed using the Kruskal-Wallis test, and when there 

were differences, they were followed up with the Mann-Whitney test. Meanwhile, descriptive analysis was used 

for organoleptic and irritation tests. 

 

3. RESULTS AND DISCUSSION  

3.1 Hair tonic evaluation test 

  Measurements of the inhibition zone conducted in the antifungal activity test showed that the mushroom 

extract hair tonic had activity in inhibiting the growth of M. furfur fungus. The results of observations conducted 

over 3 days were then tested for normality and homogeneity, followed by ANOVA and DNMRT tests. The results 

of the ANOVA statistical analysis showed that Fcount>Ftable (12.865>3.10), so the null hypothesis was rejected, 

while the alternative hypothesis stating that there was activity of the hair tonic extract of the straw mushroom (V. 

volvacea) against the growth of the fungus M. furfur was accepted. This was followed by a further test using the 
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DNMRT test at a 95% confidence level (α=0.05) to determine significant differences in treatment. The results of 

the analysis of the diameter of the inhibition zone formed can be seen in Table. 

Table 1. Diameter of the inhibition zone for each treatment of hair tonic formulated with straw mushroom extract 

Treatment Type of treatment Average inhibition zone 

diameter (mm) 

P0 Hair tonic “A” 9,08a 

P1 Formulation without extract (negative control) 31,48b 

P2 10% straw mushroom extract + hair tonic formula 34.73bc 

P3 30% straw mushroom extract + hair tonic formula 36.49cde 

P4 50% straw mushroom extract + hair tonic formula 39.07de 

P5 70% straw mushroom extract + hair tonic formula 42.02e 

Note: Numbers with the same lowercase letters indicate that there is no significant difference between treatments at the 95% 

confidence level based on the DNMRT test. 

  The DNMRT test analysis in Table 1 shows that there are variations in the letter notation for each treatment. 

The average diameter of the inhibition zone ranges from 19.08 mm to 42.02 mm. The largest diameter was 

produced by treatment P5 (70% straw mushroom extract + hair tonic formula) with a diameter of 42.02 mm. The 

diameter of P5 with the letter notation “e” shows a significant difference from treatments P0 and P1. In P0 or 

positive control with the letter notation “a”, there is a significant difference from P1, P2, P3, P4, and P5, with a 

diameter of P0 being 19.08 mm. In P1 (formulation without extract) with the letter notation “b,” the diameter of 

the inhibition zone formed was 31.48 mm. In the treatment of 10% straw mushroom extract + hair tonic formula 

(P2) with the letter notation “bc,” the diameter of the inhibition zone formed was 34.73 mm. The treatment of 

30% straw mushroom extract + hair tonic formula (P3) with the letter notation “cde” had an inhibition zone 

diameter of 36.49 mm. Meanwhile, the treatment of 50% straw mushroom extract + hair tonic formula (P4) with 

the letter notation “de” had an inhibition zone diameter of 39.07 mm. Figure 1 shows the results of observations 

of the inhibition zone of M. furfur fungal growth for positive control, negative control, and various concentrations 

of oyster mushroom extract hair tonic. 

The organoleptic test results showed variations in aroma, color, and texture. The test was conducted in two 

observations, on the first and seventh days of storage, observing aroma, color, and texture. The results of the 

organoleptic test are presented in Table 2. The positive control treatment using Makarizo advisor hair and scalp 

tonic (P0) has a non-sticky texture, mint aroma, and clear color. Treatment P1 (formula without extract) has a 

non-sticky texture, mint aroma, and clear color. Treatment P2 (10% straw mushroom extract + hair tonic formula) 

has a non-sticky texture, distinctive mushroom aroma, and light brown color. Treatment P3 (30% straw mushroom 

extract + hair tonic formula) has a non-sticky texture, a distinctive mushroom aroma, and a dark brown color. 

Treatment P4 (50% straw mushroom extract + hair tonic formula) has a non-sticky texture, a distinctive mushroom 

aroma, and a dark brown color. Treatment P5 (70% oyster mushroom extract + hair tonic formula) has a non-

sticky texture, a distinctive mushroom aroma, and a dark brown color. The results of the organoleptic test 

observations can be seen in Figure 2. 

Based on the viscosity test using a viscometer, as well as the viscosity test conducted using the Kruskal-Wallis 

test, it was found that the Asymp. Sig value of 0.000 < 0.05, indicating a difference, so a further test was 

conducted, namely the Mann-Whitney test, which showed that there was a difference in viscosity between P1 and 

P0, P2, P3, P4, and P5. The viscosity test was conducted to determine the viscosity of each treatment of the hair 

tonic produced. The viscosity test results can be seen in Table 3. 
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a) b) c) 

   
d) e) f) 

Figure 1. The inhibition zone between six treatments of hair tonic formulated with straw mushroom extract 

Note: (a) Makarizo advisor hair and scalp tonic (P0), (b) Formulation without extract (P1), (c) 10% straw mushroom 

extract + hair tonic formula (P2), (d) 30% straw mushroom extract + hair tonic formula (P3), (e) 50% straw mushroom 

extract + hair tonic formula (P4), (f) 70% straw mushroom extract + hair tonic formula (P5) 

Table 2. Organoleptic characteristics of six hair tonic formulations containing straw mushroom extract 

Treatment Aroma Color Texture 

P0 Mint (fresh and cool) Clear Non-sticky 

P1 Mint (fresh and cool) Clear Non-sticky 

P2 Distinctive mushroom aroma     Light brown Non-sticky 

P3 Distinctive mushroom aroma     Dark brown Non-sticky 

P4 Characteristic mushroom aroma Dark brown Non-sticky 

P5 Characteristic mushroom aroma Dark brown Non-sticky 

Note: P0 = Makarizo advisor hair and scalp tonic, P1 = Formulation without extract, P2 = 10% straw mushroom extract + 

hair tonic formula, P3 = 30% straw mushroom extract + hair tonic formula, P4 = 50% straw mushroom extract + hair tonic 

formula, P5 = 70% straw mushroom extract + hair tonic formula 

Table 3. Viscosity test results 

Treatment Type of treatment Viscosity (cP) 

P0 Hair tonic “A” 12.01a 

P1 Formulation without extract (negative control) 8.005b 

P2 10% straw mushroom extract + hair tonic formula 12.01a 

P3 30% straw mushroom extract + hair tonic formula 12.01a 

P4 50% straw mushroom extract + hair tonic formula 12.01a 

P5 70% straw mushroom extract + hair tonic formula 12.01a 

Note: a,b= similar letter notation means there is no significant difference according to the Mann-Whitney test. 
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a) b) c) d) e) f) 

Figure 2. Organoleptic visualization of hair tonic formulated with straw mushroom extract 

Note: (a) Makarizo advisor hair and scalp tonic (P0), (b) Formulation without extract (P1), (c) 10% straw 

mushroom extract + hair tonic formula (P2), (d) 30% straw mushroom extract + hair tonic formula (P3), (e) 

50% straw mushroom extract + hair tonic formula (P4), (f) 70% straw mushroom extract + hair tonic formula 

(P5) 

 

   

a) b) c) 

   

d) e) f) 

Figure 3. Viscosity observations: (a) makarizo advisor hair and scalp tonic (p0), (b) formulation without extract (p1), 

(c) 10% straw mushroom extract + hair tonic formula (p2), (d) 30% straw mushroom extract + hair tonic formula (p3), (e) 

50% straw mushroom extract + hair tonic formula (p4), (f) 70% straw 

      

The viscosity observations in Table 3 show that the viscosity of treatment P0 (Makarizo advisor hair and scalp 

tonic), which is 12.01 cP, is similar to P2 (10% straw mushroom extract + hair tonic formula), P3 (30% straw 

mushroom extract + hair tonic formula), P4 (50% straw mushroom extract + hair tonic formula), and P5 (70% 

straw mushroom extract + hair tonic formula). Meanwhile, there is a difference in viscosity in treatment P1 

(formula without extract), which is 8.005 cP. The viscosity observation results can be seen in Figure 3. 

The pH test conducted on the hair tonic showed that all treatments had an effect on the pH value produced. 

The ANOVA test results showed that Fcount>Ftable (3,524.028>3.10), indicating that there was a significant 

difference in the mushroom extract hair tonic treatments. Furthermore, a follow-up test was conducted using the 
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DNMRT test to determine the significant difference between extract groups with a 95% confidence level (0.05). 

Table 4 shows the pH results of the straw mushroom extract hair tonic with various types of extracts. 

Table 4. pH test results 

Treatment Type of treatment Average pH 

P1 Formulation without extract (negative control) 4,67a 

P0 Hair tonic “A” 5,09b 

P2 10% straw mushroom extract + hair tonic formula 5,82c 

P3 30% straw mushroom extract + hair tonic formula 6,41d 

P4 50% straw mushroom extract + hair tonic formula 6,42de 

P5 70% straw mushroom extract + hair tonic formula 6,46e 

Note: Different lowercase letters indicate significant differences between treatments at the 95% confidence level based on 

the DNMRT test. 

   

a) b) c) 

   

d) e) f) 

Figure 4. pH measurement results: (a) makarizo advisor hair and scalp tonic (p0), (b) formulation without extract (p1), 

(c) 10% straw mushroom extract + hair tonic formula (p2), (d) 30% straw mushroom extract + hair tonic formula (p3), (e) 

50% straw mushroom extract + hair tonic formula (p4), (f) 70% straw mushroom extract + hair tonic formula (p5) 

 

The results of the pH test data analysis in Table 4 show that there are different pH variations for each treatment. 

The pH range of the straw mushroom extract hair tonic was between 4.67 and 6.46. The analysis results showed 

that the highest pH was found in treatment P5 (70% straw mushroom extract + hair tonic formula) and was 

significantly different from treatments P0, P1, and P2, but was similar to P3 and P4. Treatment group P(1) 

(formula without extract) had an average pH of 4.67, which was significantly different from treatment P0 Hair 

tonic “A” at 5.09 and treatment P2 (10% oyster mushroom extract + hair tonic formula) at 5.82, and was highly 
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significantly different from treatments P3 (6.41), P4 (6.42), and P5 (6.46). The pH test results can be observed in 

Figure 4. 

The results of irritation testing on 10 panelists who met the inclusion criteria showed no skin irritation in all 

treatments. This test used a closed irritation test method by spraying hair tonic onto gauze, placing it on the inner 

arm after covering it with a plaster, and leaving it for 24 hours. Then, the presence or absence of erythema and 

edema on the skin of the panelists who had been given the treatment was observed. The observation results showed 

that each treatment was safe for use on the panelists and mushroom extract hair tonic has the potential to be 

developed as a safe antifungal product. Based on Table 5, it is known that no skin irritation was found in the 10 

panelists who were tested with mushroom extract hair tonic, positive control, and negative control. 

Table 5. Irritation test observation results 

Treatment Type of Treatment Indications of irritation 

Erythema 

(Redness) 

Edema 

(Swelling) 

P0 Hair tonic “A” - - 

P1 Formulation without extract (negative control) - - 

P2 10% straw mushroom extract + hair tonic formula - - 

P3 30% straw mushroom extract + hair tonic formula - - 

P4 50% straw mushroom extract + hair tonic formula - - 

P5 70% straw mushroom extract + hair tonic formula - - 

Description: (-) no reaction occurs, (+) reaction occurs 

 

3.2 Inhibition zone of hair tonic from Volvariella volvacea extract 

A hair tonic formulated with Volvariella volvacea extract demonstrated potent antifungal activity against 

Malassezia furfur based on the inhibition zone formed in this study. These results are consistent with previous 

findings that higher concentrations of straw mushroom extract enhance microbial inhibition (Misa, 2023). This 

antifungal effect is attributed to the synergistic action of flavonoids, saponins, alkaloids, and tannins identified in 

the extract (Fadly et al., 2021:164). Flavonoids inhibit microbial protein synthesis (Hardani et al., 2020; Ardiansah 

et al., 2025:150), saponins disrupt cytoplasmic membranes (Suharto et al., 2012:93), alkaloids damage fungal 

membranes by binding to ergosterol (Sadiah et al., 2022; Maisarah & Chatri, 2023:232), and tannins inhibit 

ergosterol biosynthesis (Agustina et al., 2021:145). According to the antifungal activity classification of 

Simanjuntak & Butar-Butar (2019:95), all extract-based formulations demonstrated very strong antifungal 

activity, outperforming commercial positive controls. 

A straw mushroom-based hair tonic demonstrated stronger antifungal activity against M. furfur than a 

commercial product that primarily relies on piroctone olamine as the active antifungal agent (Dewi et al., 

2025:15). This straw mushroom-based hair tonic formulation utilizes natural bioactive compounds from V. 

volvacea, offering a promising alternative with lower chemical exposure. The high antifungal efficacy was further 

supported by optimized extraction and testing protocols, including 70% ethanol maceration to maximize 

secondary metabolite recovery (Pradana et al., 2023:375; Yulianti et al., 2020:42), standardized fungal inoculum 

using 0.5 McFarland standard (Rosmania & Yanti, 2020:77), incubation at optimal growth temperature of M. 

furfur (Alawiyah et al., 2016), and PDA medium to ensure reliable fungal growth (Mardiah & Fatmawati, 2020). 

3.3 Physicochemical characteristics and safety of hair tonic made from V. volvacea 

The organoleptic test provide information that the concentration of extract added in the manufacture of hair 

tonic affects the organoleptic characteristics in terms of color and aroma. The higher the concentration of extract 

used, the more intense the color of the hair tonic and the stronger the aroma of the hair tonic produced. This is in 

line with research conducted by Putri (2021), which shows that an increase in the concentration of extract will 

affect the organoleptic properties of the preparation, especially the intensity of the color and aroma, which become 

more distinctive. 
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Different concentrations of extract in the manufacture of straw mushroom extract hair tonic have no effect 

on the resulting texture. Treatment of each hair tonic with the addition of straw mushroom extract, negative 

control, and positive control shows that the texture is the same, i.e., non-sticky. The non-sticky texture makes the 

hair tonic easy to spray and does not leave a sticky feeling, which is also in accordance with the SNI regarding 

the non-sticky texture of hair tonic (SNI 16-4955-1998). The hair tonic formulation in liquid form with non-sticky 

characteristics, similar to a semisolid formulation, prevents residue buildup and reduces dandruff formation 

(Candani et al., 2024). 

The viscosity test conducted on each treatment showed that there were variations in viscosity. This could be 

due to differences in the components of the materials used. The viscosity of hair tonic is influenced by the particle 

content in the solution, the amount of thickening agent, and the content of the fungus used. A large number of 

particles and thickening agents in the material will experience friction in the solution, thereby increasing viscosity 

(Dwiloka et al., 2024). Ingredients such as propylene glycol can increase the viscosity of hair tonic. Propylene 

glycol is a thickener that has the ability to increase the viscosity of a preparation (Daradasih & Devi, 2023:50). 

The Indonesian National Standard (SNI) for the viscosity range of a good hair tonic is less than 5 cPs. Based 

on viscosity observations conducted using a rotational viscometer, each treatment had a viscosity value above 5 

cPs, indicating that none of the treatments met the SNI criteria for a good hair tonic. The positive control (P0) 

used in this study was a hair tonic available on the market. The observation results showed that Makarizo advisor 

hair and scalp tonic had a viscosity value of 12.01 cP, which was similar to treatments P2, P3,  P4, and P5, which 

are mushroom extract hair tonics with concentrations of 10%, 50%, and 70%, respectively. Meanwhile, treatment 

P1 had the lowest viscosity value of 8.005 cP; in this treatment, mushroom extract was not added (negative 

control). Hair tonic viscosity values above 5 cPs are safe for use on the scalp, as the ideal viscosity for hair tonic 

preparations is close to 15,733 cPs (Datulamban et al., 2024:115).   

      High viscosity will affect the spreadability of the preparation. The higher the viscosity of a preparation, 

the lower its spreadability. Conversely, if the viscosity is low, the spreadability will be faster. Different viscosities 

in hair tonics can be caused by the composition of the hair tonic itself, as well as the temperature and duration of 

storage. These factors can affect the physical stability of the active ingredients in the preparation (Dwiloka et al., 

2024:3). 

The higher the viscosity, the greater the resistance. The viscosity value is greatly influenced by the thickening 

agent and particle size (Mutmainah et al., 2014:104). In addition, the content of straw mushrooms added to hair 

tonic also has an effect on viscosity. Straw mushrooms contain bioactive molecules, namely polysaccharides 

(Purwita et al., 2024:181). The main polysaccharide found in straw mushrooms is beta-glucan. Beta-glucan can 

cause straw mushroom extract hair tonic to have high viscosity, because this type of polysaccharide can form a 

gel, making the hair tonic thicker (Mardiah & Fatmawati, 2020:121).   

The pH test results for all treatments showed that the concentration of straw mushroom (V. volvacea) extract 

affected the pH value of the hair tonic preparations. The higher the concentration, the higher the pH. This is in 

line with Mutmainah's (2014) study, which stated that the higher the extract concentration, the higher the pH. The 

different pH levels in each treatment in this study did not affect viscosity, as can be seen in Table 4, which shows 

that only one viscosity value was different, namely in P1, due to the absence of straw mushroom extract.  The 

different pH levels in each treatment and the increase in pH with increasing extract concentration are consistent 

with the observation of the inhibition zone formed, which ranged from the smallest to the largest, starting from 

P0 to P5. 

The pH measurement results show that mushroom extract hair tonic (V. volvacea) is safe to use. The pH of 

each concentration is in line with the ideal pH range for hair tonic, which is 4-7. In this study, the average pH of 

the hair tonic was 4.67-6.46. The pH of the hair tonic produced is comparable to the pH of the scalp, which ranges 

from 4.5-6.5. Hair tonic preparations that meet the pH level of normal skin are safe to use and do not irritate the 

user's skin.  

The results of the skin irritation test conducted showed that no skin irritation occurred in any of the treatments. 

This indicates that the hair tonic formula is safe for use on the skin. The use of natural ingredients in the hair tonic 
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formulation, containing flavonoids, saponins, tannins, and alkaloids, such as those found in oyster mushrooms, 

was proven not to cause irritation in the 10 test subjects. The absence of erythema and edema in the panelists 

indicates that the hair tonic does not cause irritation (Sumarni, 2022). 

This is in line with the research by Sari et al. 2023 that stable preparations cannot cause skin irritation. The 

criteria referred to here are the appearance of erythema (redness) and edema (swelling) on the skin. The right hair 

tonic formulation plays a role in effectively delivering the antifungal compounds contained in the extract into the 

skin without causing skin irritation. The selection of ingredients such as propylene glycol can be used as a 

solubility and viscosity enhancer for hair tonic formulations, thereby prolonging the contact time between the 

formulation and the skin (Aztriana et al., 2023:247). 

4. CONCLUSION  

Research conducted on the testing of hair tonic containing merang mushroom extract (V. volvacea) for 

antifungal activity has concluded that merang mushroom extract (V. volvacea) hair tonic has antifungal activity 

in inhibiting the growth of M. furfur fungus. The optimal concentration of hair tonic extract from the merang 

mushroom (V. volvacea) for inhibiting the growth of the fungus M. furfur is a hair tonic with a concentration of 

30%. 
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