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1. Introduction  

Hair care is essential in the daily routine, with shampoo being one of the most frequently used 

products. Shampoo is a mixture of chemicals specially formulated to cleanse hair of dirt, excess oil, 

and sebum, while providing additional benefits such as moisture, shine, and protection from damage. 

However, detailed information on the chemical composition of shampoo and its effects on hair health 

is often limited [1]. Hair not only has aesthetic value, but also plays an important role in protecting 

the body. Apart from supporting the appearance, hair serves to protect the head and other body parts 

from injury and external factors such as dust. Hair health is not solely dependent on the body's daily 

routine. Problems that often arise in the hair, such as dandruff or hair loss, are a major concern. Hair 

acts as a key element in protecting the body from the adverse effects of sunlight, pollution, the use 

of cosmetic products, and other harmful substances. UV A rays trigger free radicals through the 

natural photosensitization process, while UV B rays reduce the production of melanin and keratin in 

the skin [2]. Hair, as the body's outermost layer, is susceptible to harmful impacts such as sun 

exposure, pollution, cosmetics, and cleaning chemicals. UV B sunlight damages melanin and hair 

keratin, while UV A produces free radicals through endogenous photosensitization [3-4].  

Dandruff is a scalp disease characterized by excessive flaking of the stratum corneum, resulting 

in fine scales. This disease is associated with inflammation, dryness, and greasy hair [5]. Dandruff is 
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mostly caused by excessive sweat gland production or bacteria on the scalp [6]. Chemical treatments 

cannot totally cure dandruff. Dandruff is a chronic, non-inflammatory skin disorder affecting the 

scalp. It is characterized by severe scalp tissue damage [7]. Dandruff can also be induced by 

sebaceous gland secretions [8]. 

Shampoo consists of several compositions, including active substances, surfactants, anti-dendruff 

agents, cooling agents, thickening agents, colors, perfumes and also preservatives [9]. The cleaning 

agents commonly found in shampoos are known as detergents or surfactants. These substances are 

artificial compounds that do not contain soap and have a structure that is both fat-loving (lipophilic) 

and water-loving (hydrophilic). The fat-loving part interacts with sebum, while the water-loving part 

allows sebum to be carried away when rinsed with water. The chemical characteristic of this 

ingredient is amphiphilic [10]. Commonly used detergents are Sodium lauril sulfate, Trietanolamina 

lauril sulfate, Ammonium lauril sulfate, Ammonium lauril sulfate, Dietanolamin lauril sulfate, and 

Sodium olefin sulfonate [11]. Apart from using chemical cleansers, shampoos can also be made using 

natural ingredients. Examples of natural ingredients that can be added to shampoo include coconut 

oil, aloe vera, honey, jojoba oil, green tea extract, and almond oil [12]. People have long used herbs 

and their extracts to cleanse, detangle and treat hair. Today, there is an increasing reuse of hair care 

products that use natural ingredients[13]. Interest in herbal products also has a strong reason because 

herbal products are considered cheaper and have no side effects. [14]. However, formula 

development and manufacturing techniques for herbal-based products are still a challenge. 

Chamomile (Matricia chamomilla) is one of the medicinal plants that has been recorded since 

ancient times and is still widely used as it was thousands of years ago. Today, chamomile flowers 

are still part of the commercial production of cosmetics, soaps, hair care products, bath products, and 

perfumes. One of the traditional ways of using chamomile flowers to give shine to hair is to make a 

solution of 25 grams of dried chamomile flowers with seven tablespoons of boiling water, which is 

then strained and poured and rubbed into the hair, then left for 20 minutes before rinsing. Chamomile 

flowers have a role in hair care products such as shampoos, conditioners, and hair lotions because 

they provide natural protection, softness, and freshness to the hair. Chamomile flower extract 

contains active components such as 1,3,4-trihydroxyflavones known as apigenin and apigenin 7-o-

glucoside which can brighten and shine blonde hair [2].  

Table 1. Shampoo Test Parameter Table 

Parameter Evaluation of Liquid Herbal Shampoo 

Physical appearance Foaming ability and foam stability 

pH determination Surface tension measurement 

Determination of %solid content Viscosity measurement 

Dirt dispersion Stability test 

Wetting time Eye irritation test 

Cleaning action Skin sensitivity test 

Rheology profile - 

 

Chamomile essential oil contains antibacterial, antifungal, anti-inflammatory, hypoglycemic, 

neuroprotective, cytotoxic, and antioxidant properties [15]. Chamomile flowers have antioxidant 

activity with an IC50 value of 101.5 ppm [16]. Chamomile essential oil is efficient as an antioxidant 

at concentrations ranging from 0.5% to 10% [17]. Shampoos that are already on the market have 

their own quality and safety, therefore the formulated liquid herbal shampoo needs to be evaluated 

by comparing the parameters listed in Table 1 [13]. Creating a shampoo involves mixing detergents 

to achieve the desired pH for cleaning hair. Usually, several types of detergents are combined to 

achieve the desired end result. For example, when creating a shampoo for oily hair, the detergent 

with the best ability to remove sebum will be chosen for use[18]. It is important to realize that the 

quality of shampoo can vary significantly, and not all shampoos have the same effect on hair. 

Therefore, this research is expected to provide a deeper insight into hair care products that are often 
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used by the public. References relevant to the topics to be covered in this study, and chemical analysis 

and testing of various shampoos will be conducted to achieve the objectives of this study. Chamomile 

flowers can be used in hair care products, including shampoo, conditioner, and lotion. Chamomile 

can naturally protect, soften, and rejuvenate hair. Chamomile flower extract includes active 

ingredients. Apigenin, a 1,3,4-trihydroxyflavone, and its 7-o-glucoside can enhance hair shine. 

This study aims to evaluate the efficacy of shampoo formulations including both chemical 

compounds and chamomile flower extract, in accordance with the standards set by SNI 06-2692-

1992. The intention is to continue the development of this composition for use in subsequent 

shampoo products including chamomile flower extract. 

2. Research Methodology 

1. Materials  

The research method carried out is an experiment to determine shampoos that can eliminate 

dandruff, moisturize, blacken and shine. The shampoo preparation formula used can be seen in Table 

2. All the ingredients in this shampoo come from CV. Fashihul Alfarizki lab, Krapyak Kulon RT 05 

No.164 Panggungharjo Sewon, Bantul, Yogyakarta. 

 

Table 2. Shampoo Formula Table 

Ingredient Name Percentage (%) 

Aquadest 70.83 

Texapon / SLS 17.34 

CAPB (cocamidopropyl 

betaine) 
1.28 

NaCl 5.20 

Glycerine 1.06 

Propylen Glycol 0.43 

Polisorbet/Tween 80 0.43 

Dimeticone 0.17 

Exstrak Chamomile 0.43 

Citrid Acid 0.04 

Parfum Jasmine 0.43 

Pearl Concentrat 2.17 

Penoxyetanol 0.17 

Total 100 

2. Procedures 

The experimental technique involves the evaluation of shampoo samples that have been prepared. 

Prior to creating shampoo samples, it is necessary to gather the required tools and materials. Begin 

by measuring the Texapon and Aquadest components, then whisk them gently and allow them to 

dissolve completely. The Next step CAPB is added to the same mixture and swirl gently until it is 

uniformly distributed. Subsequently glycerin is added to the mixture and stirred until evenly mixed. 

The mixture was then treated with propylene glycol. The chamomile essence is then added to the 

mixture and swirled until evenly combined. The next step is to pour dimethicone into the mixture. 

The mixture is then treated with citric acid, fragrance, and penoxyethanol. Afterwards, NaCl is added 

to the mixture and stirred slowly until evenly mixed. Later, include the pearl concentrate into the 

mixture and stir gently until it is uniformly dispersed. Subsequently, the pH of the shampoo mixture 

is verified. Once the pH of the shampoo preparation aligns with the requirements provided in SNI-

06-2692-1992, transfer the shampoo preparation into a container for testing other parameters 

specified in SNI-06-2692-1992. 
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Testing Shampoo Quality Requirements 

Shampoo quality testing is conducted at CV. Fashihul Alfarizki and PT Saraswanti Indo 

Genetech. The tests conducted cover pH parameters, Organoleptics, shampoo cleansing efficacy, 

spreadability, homogeneity, surface tension, Pb metal content, foam power, foam stability, viscosity, 

total plate count (ALT), yeast mould count (AKK), eye and skin irritation. 

 

3. Results and Discussion 

This test was used to conduct pH test, organoleptic test, shampoo cleaning power, spreadability, 

homogeneity, surface tension, Pb metal, foamability, foam stability, viscosity, ALT, AKK, and eye 

and skin irritation testing. Table 3 explains the Shampoo testing parameters according to SNI-06-

2692-1992 

Table 3. Shampoo Test Result from CV. Fashihul Alfarizki Lab 

Tests Test Results Standart Description 

pH Rep 1: 5.0 

Rep 2: 5.5 

Rep 3: 5.0 

5-9 

(SNI -06-

2692-1992) 

Qualified 

Organoleptics Color:Glossy 

yellowish white 

Odor: Jasmine 

Texture: Thick 

no deposition 

occurs 

(SNI -06-

2692-1992) 

- 

Cleaning power of 

shampoo 

(% of dirt removed) 

Rep 1: 18.5% 

Rep 2: 19.2% 

Rep 3: 17.5% 

- - 

Spreadability (100 grams 

load) 

Rep 1: 5.5 cm 

Rep 2: 5.3 cm 

Rep 3: 5.6 cm 

5-7 cm Qualified 

Homogeneity Rep 1: homogeneous 

Rep 2: homogeneous 

Rep 3: homogeneous 

Homogeneous Qualified 

Surface tension Rep 1: 67.95 dyne/cm 

Rep 2: 74.8 dyne/cm 

Rep 3: 74.8 dyne/cm 

- - 

Pb metal Negative Negative Qualified 

Foamability (foam height) Rep 1: 13.5 cm 

Rep 2: 14.0 cm 

Rep 3: 13.5 cm 

- - 

Foam stability (foam 

height) 

Minutes 1: 12.5 cm 

Minutes 2: 11.8 cm 

- - 



44 Indonesian Journal of Chemical Engineering  ISSN 3025-6674 

Vol. 1, No. 2, 2023, pp. 40-47 

 Adi Permadi (Shampoo With Basic Ingredients Chamomile Flower Extract….) 

 

 

Minutes 3: 9.8 cm 

Minutes 4: 8.3 cm 

Minutes 5: 6.5 cm 

Viscosity 17970 cps   

ALT <10 colony/gram Negative Qualified 

AKK <10 colony/gram Negative Qualified 

Eye and skin irritation 

testing 

Non-irritating 

(subjektive) 

Non-irritating 

(subjective) 

- 

*Rep : Repetition 

Several shampoo formulation product tests are conducted, with some referring to the SNI 06-

2692-1992 standard [19]. However, prior studies have seldom conducted testing specifically focusing 

on lead concentration, Total Plate Number (ALT), Yeast Mold Number (AKK), as well as skin and 

ocular irritation tests. The results of the tests can be seen in Table 3 and Table 4. Consulting SNI 06-

2692-1992 on test criteria for non-baby shampoo will yield specifications for organoleptic properties, 

pH level, water content, volatile compounds, and Sodium Lauryl Sulphate (SLS) concentration. In 

addition to these prerequisites, certain scholars employ alternative sources. The purpose of the pH 

test is to determine whether the final preparation is compatible with the pH of the skin. The pH of 

normal skin often falls between the range of 4.5 to 6.5. The pH test findings indicate that this 

shampoo formulation complies with the specifications of SNI 06-2692-1992.  

This is important for ensuring safety and providing a comfortable experience when using the 

product. If the preparation does not align with the skin's pH, it may lead to irritation and interior pain 

when used. An excessively acidic or alkaline pH level in the shampoo might cause irritation to the 

skin and scalp. The requirement specified in SNI-06-2692-1992 is that there should be no presence 

of precipitation during organoleptic tests. The organoleptic test findings indicate that there is no 

formation of precipitation in the shampoo, hence satisfying the criteria set by the SNI. The color of 

the shampoo is determined by the inherent hue of the extracted material utilized. The specified foam 

height range, as stated by Mitsui (1997) [20], is 1.3 to 22 cm. The test findings indicate that the foam 

height measures between 13.5 and 14 cm. The results satisfy the stated criteria. 

Table 4. Shampo Test Result from PT SARASWANTI INDO GENETECH 

Parameter Units Result Limit Of 

Detection 

Method 

Viscosity Cp 17970.0 - 18-11-11/MU/SMM-

SIG (Viscosmeter) 

Lead (Pb) mg/kg Not detected 0.05 18-13-9/MU/SMM-

SIG (ICP OES) 

Total Plate 

Number 

Colony/g <10 - ISO 21149 : 2017 

Yeast Mould 

Number  

Colony/g <10 - ISO 16212 : 2017 

It can be seen in the test results that have been carried out testing the pH test on this shampoo 

meets the requirements. Then in the organoleptically test the color of the shampoo that has been 
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made is shiny yellowish white, smells of jasmine, and has a thick texture. Then in the cleaning power 

test the shampoo produced was the highest at 19.2% of dirt removed. The spread ability of this 

shampoo is the highest at 5.6 cm in a 100 grams load. From the test results, this shampoo is also 

homogeneous in the manufacturing process. The surface tension generated in this shampoo sample 

test is the highest at 74.8 dyne/cm. Pb metal testing on this shampoo sample resulted in a negative 

which is considered qualified.  

The foamability test (foam height) generated from the test sequentially is 13.5 cm, 14.0 cm, and 

13.5 cm.  The SNI 06-2692-1992 test criteria do not consider foamability (foam height) and foam 

stability. Nevertheless, some studies adhere to the guidelines established by Wilkinson (1982), which 

specify a foam height range of 1.3 – 22.0 cm. The height of the foam serves as an indicator of the 

surfactant's foam-forming capability. The foam acts as a binding agent, ensuring that the shampoo 

remains on the hair. It facilitates the process of washing the hair and prevents the individual strands 

from adhering to one another, thus preventing the formation of tangles [21]. Then in the foam stability 

test sequentially at minutes 1-5, namely 12.5 cm, 11.8 cm, 9.8 cm, 8.3 cm and 6.5 cm. The viscosity 

test resulted in 17970 Cp.  

The purpose of viscosity measurement is to ascertain the viscosity of the shampoo formulation. 

The measured viscosity of the shampoo is 17970 centi poise (cps). The viscosity of this shampoo 

formulation is high, indicating a low water content. Nevertheless, SNI 06-2692 -1992 does not 

incorporate viscosity as a test criterion. Nevertheless, Salsabila, et al., (2022) sets the range of 4 - 

400 dpas as the limit for star fruit leaf extract shampoo formulation, whereas Sari, et al., (2019) sets 

the range of 400 - 4000 cps as the limit for ginger extract shampoo formulation [21-22]. The ALT 

and AKK tests resulted in <10 colony/gram which means negative and qualified. The last test is the 

eye and skin irritation test which results in no irritation to the eyes and skin.  

4. Conclusion 

After analyzing the shampoo preparation made from chamomile extract, it was determined that 

chamomile extract can be used to make a physically stable shampoo preparation, as evidenced by its 

clear, homogenous appearance and lack of color or odor change. This shampoo turns glossy 

yellowish white and smells of jasmine. The test results of this study on shampoo formulations 

indicate that a significant proportion of shampoos satisfy the requirements outlined in SNI 06-2692-

1992, while other test outcomes fail to meet these requirements. The shampoo formulation tests 

conducted by CV. Fashihul Alfarizki demonstrated that the formulated shampoo did not induce any 

irritation to the eyes or skin. Hence, this shampoo formulation is deemed appropriate for 

downstreaming and production. 
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