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 Abstract. The curriculum is the basis for implementing the 
learning activity method, and the practicum method can be one 
way to achieve learning outcomes. The acid-base practicum 
learning method in chemistry learning uses indicators to identify 
acid-base compounds. The indicator that can be used is the use 
of natural materials with purple cabbage. Purple cabbage has a 
distinctive color, namely purple, which is caused by the presence 
of a color pigment, namely anthocyanin. This study is a 
qualitative descriptive study with data collection techniques of 
triangulation data (literature study, observation, and 
experiment). This study aims to optimize the manufacture of 
indicator paper from purple cabbage, and to analyze the 
feasibility of its application experiment through curriculum 
analysis and learning outcomes. The methods used are 
maceration, anthocyanin test, indicator paper success test, 
indicator paper stability and durability test and analysis of 
learning outcomes. The results obtained are that purple cabbage 
indicator paper can be used to identify acids and bases 
effectively, especially strong acid and strong base compounds 

and can be used in chemistry learning to achieve learning 
outcomes. The stability and durability test of purple cabbage 
indicator paper can be used for 15 days of storage at room 
temperature. 
Keywords: Lab, indicator paper, purple cabbage, chemistry, 
education. 

   

 
 

Introduction 

The curriculum has an important role in regulating national education because it is 

the basis for all educational policies implemented by the government and school 

management (Gunawan, 2017). In the transitional changes of the 2013 curriculum (K-13) 

to an independent curriculum which brings changes in the implementation of learning 

activities, the independent curriculum provides a lot of freedom and flexibility which 

encourages character development and soft skills, with a focus on project-based learning 

sa (Sari et al., 2022; Martatiyana et al., 2023). In chemistry, skills are further enhanced 

through experimental methods in practice. 

Chemistry is a field of science that is based on experiments to find answers to 

questions about what, why, and how natural phenomena occur, especially those related to 

the dynamics, composition, structure, transformation, and energy of substances that 

require critical thinking and expertise (Rositasari et al., 2014; Cooper & Stowe, 2018). One 

of the chemical materials, namely acids and bases, is an important and contextual material. 

Students' understanding is very necessary in the learning process. Students can explain or 

describe something in more depth using their own language. After carrying out the activity, 

https://jurnal.usk.ac.id/JPSI/index
https://dx.doi.org/10.24815/jpsi.v13i2.42861
mailto:gesasalutri@gmail.com


 

  
 

Salutri et al.: Simple Practical Design of Making Purple Cabbage..... |337 
 

they can be considered to have understood it (Tambunan, 2016). Based on the results of 

research at SMA Negeri 12 Kupang, the implementation of practical work using acid-base 

indicators can provide solutions to problems that arise in classroom learning and provide 

skills in conducting experiments (Komisia et al., 2022). 

In acid-base material practicums, the use of indicators is very necessary, such as 

litmus paper, universal indicator, phenolphthalein, methyl red, and bromothymol blue (N. 

Utami, 2022). The synthetic indicators have weaknesses, namely high availability and 

production costs, and their use causes chemical pollution. In the implementation of 

practical work in schools, practical work is not often carried out due to limited materials to 

carry out the practical work, therefore it is necessary to use simple, easily obtained, and 

economical tools and materials in terms of cost so that learning can run well. With such 

massive use, alternative natural indicators are very helpful because the materials already 

exist in nature and only need to be processed simply (Riniati et al., 2019; Okoduwa et al., 

2015). The use of materials in making natural indicators has been widely carried out, by 

using natural indicators from natural materials, the continuity of the learning process can 

be maintained without depending on industrial chemicals (Mitarlis et al., 2018). The 

potential of plants as acid-base indicators is due to the anthocyanin content which comes 

from the red-purple pigment in plants (Dayanti et al., 2020). Purple cabbage is a plant that 

contains anthocyanins, the extract of which produces a purple color and changes in acidic 

conditions to red, neutral purple and alkaline green (Ghareaghajlou et al., 2021). The 

research (Gustriani et al., 2016b), purple cabbage can be used as a natural indicator in 

strong acid and strong base titrations. 

Anthocyanins are a group of red to blue pigments that are widely distributed in plants 

(Khoo et al., 2017; Wallace & Giusti, 2015).  This appearance indicates the presence of 

natural dyes. Natural dyes can be used as indicators because they can change color in 

acidic and basic conditions, although sometimes the color change is less clear or almost 

similar to a certain pH change (Dayanti et al., 2020). This happens because the color 

change is influenced by the stability of anthocyanins. Factors that affect the stability of 

anthocyanins are pH conditions, light, temperature, and solvent conditions during 

extraction (Ifadah et al., 2022; Enaru et al., 2021). Purple cabbage contains anthocyanin 

substances in the pH range of purple cabbage, namely pH 6.5-7.50 (purple-blue), pH 

10.50-12.00 (green-blueish green) and pH 12.00-13.00 (blueish green-yellow)(Gustriani 

et al., 2016a).  

Research on the use of natural materials in the form of plants as natural indicators 

has been widely carried out, one of which is the use of purple cabbage (Hidayah & Fikroh, 

2023). The form of the indicator produced is usually in the form of a solution, whereas the 

production of natural indicators in the form of pH paper and powder can be used relatively 

longer compared to natural indicators in the form of a solution (Marwati, 2012). Acid-base 

indicator paper is one of the results of the development of acid-base learning media, so 

that it can help teachers in presenting teaching materials with the practical method 

(Octaviani et al., 2023). 

This research is different from previous research which only used purple cabbage 

extract (Muhammad et al., 2018) in the form of indicator solution without knowing the 

analysis of indicators in paper form and analysis in chemistry learning to achieve learning 

outcomes. Based on previous research, it is necessary to conduct research that optimizes 

the manufacture of paper indicators and analyzes the feasibility of application experiments 

through curriculum analysis and learning outcomes.  

Based on previous research, it is necessary to conduct research that optimizes the 

manufacture of paper indicators and analyzes the feasibility of application experiments 

through curriculum analysis and learning outcomes. This research will be conducted on the 

manufacture of indicator paper from purple cabbage, analyzing the color changes of purple 

cabbage indicator paper in acidic and basic solutions, the stability and durability of the use 

of indicator paper in acidic and basic solutions and analyzing the feasibility of its application 

experiments through curriculum analysis and learning objectives. 
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Methods 

Descriptive qualitative research is the type of research used in this study. The sampling 
technique used is purposive sampling. This study was conducted to utilize purple cabbage as an 
alternative indicator to replace synthetic indicators. This technique is used because purple cabbage 
samples are selected based on the desired quality or certain properties, namely good types of purple 
cabbage will produce indicators with good anthocyanin content. The technique used in data collection 
through data triangulation (Sugiyono, 2015), namely with several collection techniques, namely 
literature studies, observations and experiments (Abdussamad & Sik, 2021). Data collection was 
carried out using several collection techniques, namely literature studies in the process of collecting, 
analyzing, and integrating information from various sources related to learning outcomes according to 
the curriculum, observations were made in the analysis of making purple cabbage indicator paper as 
an acid-base indicator and analysis of learning outcomes in the curriculum. In this study, indicator 
paper will be made from purple cabbage and qualitative testing will be carried out to analyze the color 
change of purple cabbage indicator paper in acid-base solutions and the stability or durability 

of the use of indicator paper in acid-base solutions in chemistry learning. 

The stages of the practical activities begin with the extraction of purple cabbage by 

maceration. Purple cabbage is weighed as much as 750 grams then thinly sliced and dried 

using an oven at a temperature of 55°C. After obtaining the dried purple cabbage, it is 

then blended and sieved to produce 25 grams. Maceration with 96% ethanol for 48 hours 

with a ratio of 1:4(w/w) or the dried purple cabbage is completely submerged, then filtered 

using filter paper and the extraction results can be used (Ernawati & Rahayu, 2016; Tena 

& Asuero, 2022). 

The extraction results have been obtained, an anthocyanin test was carried out. 

The extract was heated with 2M HCl then heated at a temperature of 100°C for 5 minutes. 

The characteristics of anthocyanin are that the red color will not fade. The extract was 

added with 2M NaOH solution drop by drop until the result changed from red to bluish 

green and faded slowly (Gustriani et al., 2016b). 

Making indicator paper using whatman paper 41, the paper is cut into pieces 

according to the desired size, for example 1 x 4 cm, then the paper pieces are soaked in 

the extract with a soaking time of 3 hours. After soaking, the indicator paper is dried (air-

dried) (Qoirunnisa & Asngad, 2018). Purple cabbage indicator paper is tested with acid-

base solutions and at various pH solutions. Testing the success of the indicator paper using 

strong acid solutions (HCl 1N), weak acid (CH3COOH 1N), strong base (NaOH 1N) and weak 

base (NH4OH 1N) (Ernawati & Rahayu, 2016) and tested using pH 1 – 13 solution 

(Qoirunnisa & Asngad, 2018). Measurement of the stability and durability of purple 

cabbage indicator paper was carried out using a strong acid solution (HCl 1N, weak acid 

(CH3COOH 1N), strong base (NaOH 1N) and weak base (NH4OH) periodically every 5 days 

until the 20th day (Dayanti et al., 2020). 

In the analysis of the identification of purple cabbage indicator paper as an acid-

base indicator used in chemistry learning on learning objectives. The method used is 

indicator analysis and learning objective analysis with literature study on acid-base 

material. The goal is to analyze learning in accordance with learning objectives in schools.
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Result and Discussion 
 

Experimental Design for Making Purple Cabbage Indicator Paper 

In the process of making purple cabbage simplicia, it is carried out at a temperature 

of 55°C because the anthocyanin substance affects the temperature, where if the 

temperature is high it will change the stability of the anthocyanin substance (Laswatin, 

2020). After the purple cabbage is dry, it is then mashed by blending and sifting because 

it aims to expand the surface and help break down the cell walls and membranes, thus 

facilitating the extraction process to the maximum, because the compounds that dissolve 

in the solvent will be more if the solvent is more easily spread throughout the sample, 

particle size affects the amount of compound extracted. Extraction is carried out by 

maceration because it is easy, namely by soaking the simplicia in a container containing 

the solvent at room temperature and protected from light and does not need to be heated 

so as not to damage or decompose natural materials and to attract substances and 

chemical components contained in the simplicia by using 96% ethanol solvent because the 

higher the concentration, the better the solvent will be in taking the anthocyanin 

substances in purple cabbage and are polar, universal and easy to obtain (Gustriani et al., 

2016b; Fernando et al., 2023; Galvão et al., 2020). The amount of sample and solvent for 

maceration is 1:4(w/w). The purpose of using a solvent with 96% ethanol is to dissolve 

more secondary metabolite compounds in purple cabbage (Astuti, 2018). The maceration 

process was carried out for 48 hours to maximize the anthocyanin extraction process. 

Filtering the extract using filter paper to separate the dregs (residue) from the filtrate 

(extract) which will be used as an indicator. 

 

 
 

Figure 1. Purple Cabbage Extract 

  

The anthocyanin test was carried out as proof that purple cabbage contains 

anthocyanin by using HCl compounds to identify acidic compounds and NaOH compounds 

to identify basic compounds, and can be used as a natural indicator. This proves that purple 

cabbage contains anthocyanin, if in an acidic environment it will be red and if in an alkaline 

environment it will be blue to green (Anu et al., 2022). Factors that affect the color of 

anthocyanins are changes in pH, when HCl is added, the color changes to red, indicating a 

positive result that anthocyanins in acidic conditions have dominant methoxy groups, 

causing the color to become red and relatively more stable, then when NaOH is added, the 

color changes from bright red to a fading bluish green, indicating a positive result that 

anthocyanins in lower conditions become dark in color due to the presence of dominant 

hydroxyl groups, causing the color to tend to be relatively unstable (Richart et al., 2023). 

That at pH 1-2 anthocyanin is predominantly in the form of red flavylium cations, at pH < 

6 it changes into carbinol and some into blue quinoidal so that it is purple, at pH 6.5-9 it 

is predominantly blue cubinoidal, at pH > 9 chalcone is yellow-green (Susanti et al., 2019).  
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    (a)       (b) 

Figure 2. (a) Identification of Acid Compounds, (b) Identificaion of Base Compounds 

 

Making indicator paper using Whatman 41 paper as the paper material in making 

indicator paper because the thickness of the paper is thicker than ordinary filter paper, is 

able to absorb extracts well, is not easily torn, and is denser (Puspitasari et al., 2022). The 

soaking process for 3 hours so that the extract absorption process runs well. Dry purple 

paper is obtained because of the anthocyanin from purple cabbage. 

 

 
Figure 3. Purple Cabbage Indicator Paper 

 

Indicator paper is tested with acid and base solutions to distinguish acid and base 

properties from the color changes that occur and tested with pH 1-13 solutions. Testing 

using pH solutions to determine the acid or base levels on indicator paper with the color 

changes that occur. In weak acid solutions, the color changes to red or pink. In strong 

base solutions, the color that occurs changes from green to blue to green (Qoirunnisa & 

Asngad, 2018).  

 
Figure 4. Testing with solution (a) strong acid (HCl 1N), (b) weak acid (CH3COOH 1N), 

(c) strong base (NaOH 1N), and (d) weak acid (NH4OH 1N). 

 

Testing with concentrated acid solutions, weak acids, concentrated bases, weak 

bases produces a drastic color change in concentrated acids from purple to red while in 

weak acids from purple to light purple which proves that anthocyanins on purple cabbage 

indicator paper are more accurate in strong acids, similarly in strong bases there is a color 
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change from purple to yellow while in weak bases from purple to dark blue, this also proves 

that anthocyanins on purple cabbage indicator paper are accurate in strong bases 

(Gustriani et al., 2016a).  

The color change that occurs is caused by anthocyanins being in an equilibrium 

form that depends on pH conditions (Virliantari et al., 2018). The form of anthocyanin 

balance can be seen in Figure 5. 

 
Figure 6. Anthocyanin Equilibrium at Various pH 

 

Anthocyanin compounds in acidic conditions (pH<2) are dominated by flavium 

cations which are reddish orange in color, whereas in weakly acidic, neutral and basic 

conditions they will fade from flavium red to bluish greenish purple (Herfayati et al., 2020). 

The pH color change in anthocyanins is caused by changes in the anthocyanin structure 

from the quinonoid form to the carbinol form (Ifadah et al., 2022). Structural changes in 

the quinonoid form will result in a decrease in the blue color. 

 

 
Figure 7. Changes in The Color of The Indicator Paper at Various pHs 

 

Anthocyanins are hydrophilic which makes them easily soluble in water. In addition 

to being hydrophilic, anthocyanins can also dissolve in polar organic solvents such as 

ethanol, methanol, acetone, and chloroform (Taghavi et al., 2023). The stability of 

anthocyanins in water and neutral or basic polar solvents can be further enhanced by the 

addition of organic acids such as acetic acid, citric acid, or hydrochloric acid (Sipahli et al., 
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2017). The combination of polar solvents with the right organic acids to obtain very acidic 

pH conditions (pH 1-2) can further stabilize anthocyanins in the form of red flavium cations, 

whereas if the solvent is combined with a weak acid pH 3; red purple at pH 4; purple at 

pH 5-6; and blue purple at pH 7 (Pedro et al., 2016; Mahmudatussa’adah et al., 2014). 

The results of color changes from various pHs showed that in very acidic pH conditions (pH 

1-2) it was red, and at pH 3 -11 it was purple and at pH 13 -14 it was blusarie to yellowish 

green. This was influenced by the maceration process with a drying process at a 

temperature of 55°C and the length of the paper soaking process in the extract. This color 

change occurs due to changes in the structure of the anthocyanin molecule due to the 

influence of pH. 

In testing the stability and resistance of the purple cabbage indicator. Purple cabbage 

indicator paper is generally stable in acidic and basic solutions. However, its durability can 

be affected by several factors, such as solution concentration, contact time, and 

temperature. Storage of indicator paper is carried out at room temperature in a tight place. 

Stability measurements use the same solution concentration, namely 1M in strong acid 

(HCl), weak acid (CH3COOH), strong base (NaOH), and weak base (NH4OH) solutions. 

Resistance measurements are measured from the storage time with the color changes that 

occur. 

Day 5 to 10 there was no difference in color change from stability testing using acid 

and base solutions, on day 15 there was a color change in durability, namely a change in 

color from dark purple to light purple, and on day 20 there was a difference in stability 

constipation using acid and base solutions compared to day 5, and in durability the purple 

color became paler or light purple. From the difference in days, it was found that the 

stability and durability of the purple cabbage indicator paper can be used for a storage 

period of 15 days with normal storage, because during the 20-day storage period there 

was a color change that occurred differently from day 5, namely the color faded. Because 

the solvent used in the manufacture of volatile indicator paper and purple cabbage extract 

is easily oxidized (Utami et al., 2020; Putri & Haryati, 2018). 

 

Table 1. The results of the stability test and endurance of the purple cabbage indicator 

Day 5 10 15 20 
Stability in 
acid and 
base 
solutions 

 

   

Stability of 
changes 
that occur 

on indicator 
paper 

The colors are clearly 
different, (a) bright 
red, (b) pink, (c) 

yellow green, (d) 
dark blue. 

The colors are 
clearly different, (a) 
bright red, (b) pink, 

(c) yellow green, (d) 
dark blue. 

The colors are still 
clearly visible, (a) 
bright red, (b) pink, 

(c) yellow green, (d) 
dark blue. 

The colors have 
faded, (a) pink, 
(b) purple, (c) 

yellow green, 
(d) blue 

Durability 
during 
storage at 
room 

temperature 

    

Durability of 
changes 

that occur 
on indicator 
paper 

The indicator is solid 
purple 

The indicator is solid 
purple 

The indicator is pale 
purple 

Purple gray 
indicator 
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In the stability test results, the letter description is given to distinguish the solution 

used on the purple cabbage indicator paper, namely the solution (a) strong acid (HCl), (b) 

weak acid (CH3COOH), (c) strong base (NaOH), and (d) Weak base (NH4OH). 

Factors that are important indicators of acid-base storage are storage containers, 

sunlight, and room temperature (Muhammad et al., 2018); Enaru et al., 2021). The 

storage container used is a regular, transparent and closed storage container. This is in 

accordance with research conducted by (Kwartiningsih et al., 2016), which states that 

increasing temperature and light intensity during storage can reduce the levels of 

anthocyanins and antioxidants in rosella flower petal extract. Because storage at room 

temperature and exposure to indoor light makes anthocyanins excited through electron 

transfer which can affect pigments against phytochemical decomposition. That 

anthocyanins are unstable, so that purple cabbage indicator paper with anthocyanins for 

conditions is still stable on the 15th day, for the following days it can still be used but its 

use is not as optimal as the first 15 days of use. 

 

Identifications Purple Cabbage Indicator Paper in Chemistry Learning 

Curriculum analysis is done by studying literature on acid-base material, with the 

aim of finding out the learning objectives for the material. Learning objectives are needed 

to support the success of a curriculum, the relationship between the results of experiments 

that have been carried out with the achievement of learning competencies (Nurmalasari, 

2022), namely.  

 

Table 2. Relationship between Experimental Design Results and Learning Objectives 

No. Experimental Design Learning  Objectives 

1 Extract and paper indicator 

manufacturing 

Determining natural materials to use as 

indicators 

2 Colour change at various 

pH 

Identifying pH with multiple Indicators 

(synthetic and natural) 

 

Learning objectives are used to measure students' concrete competencies in 

chemistry learning through practical activities (Ahmad & Aliyatul, 2023). The results of the 

experimental design for making purple cabbage indicator paper can be used as an indicator 

for chemistry learning (Muthiasari & Muna, 2023). Its use can be done in making extracts 

and indicator paper as a simple practicum design for chemistry learning practices in 

schools. The results of the indicator paper can be used as teaching materials about color 

changes at various pH, by identifying pH with several indicators (Wulan, 2024).  

 

Conclusion 
 

Extraction of purple cabbage by maceration method is one of the effective ways to 

obtain anthocyanin. Anthocyanin in purple cabbage extract can be used as a natural acid 

and base indicator. Purple cabbage indicator paper can be made by utilizing it to identify 

acids and bases effectively, especially strong acid and strong base compounds. The stability 

and resistance test of the purple cabbage indicator can be used for 15 days of storage at 

room temperature. Based on the results of the research that has been done and the 

discussion, purple cabbage indicator paper can be used as a substitute for synthetic 

indicators in chemistry learning that is in accordance with the learning objectives in 

practical activities. 
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