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Abstract. Synthetic indicators such as phenolphthalein are used during acid-
base titrations to determine the end point of the titration. These indicators are 

not environmentally friendly and the price is high. To overcome this, it is 

necessary to study the potential of natural indicators available in the 

environment, one of which was Dayak onion skin which has not been utilized 
after the tubers have been taken as an anti-cancer herbal medicine. The aim of 

this research was to determine the potential of Dayak onion skin (Eleutherine 

Palmifolia) as a natural indicator in acid-base titrations. The sampling 

collection of Dayak onions was done randomly in the city of Palangka Raya, 
Central Kalimantan. The method used in this study employed experimental 

techniques in the chemistry laboratory of FKIP ULM with the following steps: 

1) Maceration of smoothed Dayak onion skin with 96% ethanol for 1, 2 and 3 

days 2) Qualitative test of anthocyanin, color test with buffer pH 1-14, 3) 
Absorption measurement with a UV-Vis spectrophotometer at a wavelength of 

200 - 400 nm, 4) Application of the extract as an indicator in acid-base 

titrations. The results showed that the optimum maceration time was on day 3 

with an absorption of 4,520 at a wavelength of 380 nm. The application on the 
HCl – NaOH titration with a titration end point volume of 9.11 mL showed a 

color change from yellow to straw yellow, while the comparison indicator PP 

had a volume change of 8.57 mL with a color change from colorless to pink. 

The CH3COOH – NaOH titration gave a result of 11.43 mL and the PP indicator 

was 11.01 mL. For the NaHCO3 – HCl titration, the end point volume of the 

titration was 9.93 mL with a straw yellow – yellow color change and the MO 

indicator comparison was 10.27 mL with an orange – red color change. From 

the results of this research, there was a significant color change at the end point 
of the titration, so it can be stated that Dayak onion skin extract had the potential 

to be an alternative indicator in acid-base titration practice so that it can be a 

solution in reducing chemical pollution in the environment. 
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INTRODUCTION 

Acid-base titration experiments often use synthetic indicators such as 

phenolphthalein as the endpoint determiner. These indicators are environmentally 

unfriendly and expensive. Research studies need to be conducted using local plants as 

alternative indicators from natural materials o address this. Dayak onion (Eleutherine 

Palmifolia) is used as an herbal medicine to treat cancer, tumors, diabetes mellitus, 

hypertension, reduce cholesterol levels, treat boils, and more (Ekawati, 2020). Dayak 

onion bulbs contain compounds such as flavonoids, saponins, polyphenols, alkaloids, 

glycosides, steroids, phenolics, tannins, triterpenoids, and quinones (Hardarani, 2019; 
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Kumalasari et al., 2020). The processing of Dayak onion as an herbal medicine often 

leaves waste in the form of Dayak onion skin. 

Research is conducted on the potential use of Dayak onion skin extract as an 

alternative indicator in acid-base titration experiments to utilize Dayak onion skin 

waste. Acid-base titration generally uses synthetic indicators such as phenolphthalein 

and methyl orange as endpoint determiners by providing a change in color. Acids 

contain H+ ions, while bases contain OH- ions when dissolved. Virliantari, et al. 

(2018) researched red onion skin as a natural acid-base indicator with an optimal 

concentration of 50% in ethanol and an optimal maceration time of 3 days with the 

largest absorbance value of 1.277 at a wavelength of 520 nm and a pH range of 8 - 9. 

According to Mulyanti (2021), an indicator is a substance that will give a different 

color in acidic or basic conditions, and hibiscus used as a natural indicator in acid or 

base identification provides a color degradation change. Jati leaves used as a natural 

acid-base indicator with the best absorbance at an extraction temperature of 30 °C 

with an extraction time of 3 hours amounted to 3.669, and the highest titration value 

with HCl was obtained at an extraction temperature of 60 °C with an extraction time 

of 4 hours, i.e., 1.2 mL, while titration with NaOH obtained extraction at 60 °C with 

an extraction time of 4 hours amounted to 10.8 mL (Maulina, Jalaluddin & Bahri, 

2022). This study aims to determine the potential effectiveness of Dayak onion skin 

extract as an alternative indicator for acid-base titration. 

 

METHOD 

This research employed an experimental method in the chemistry laboratory 

of FKIP ULM (Virliantari et al., 2018). According to Virliantari et al., (2018), red 

onion skin can be used as a natural acid-base indicator. Given that Dayak onion has 

long been used as an alternative medicine, researching Dayak onion skin samples as 

an alternative indicator in acid-base titration is an innovation in wetland plant 

utilization. The materials used in this study include Ulin wood sawdust, 96% ethanol 

(Merck), distilled water, HCl (Merck), NaOH (Merck), pH 1-14 buffer, 

phenolphthalein indicator (Merck), and methyl orange indicator (Merck). The tools 

used include a digital balance (Metler Toledo), UV-Vis spectrophotometer (Biosan), 

vacuum pump (Aldo), hotplate and stirrer (Thermo), burette (Pyrex), volumetric 

pipette (Pyrex), dropper pipette, Erlenmeyer flask (Pyrex), beaker (Pyrex), measuring 

glass (Pyrex), and funnel. 

 

Flavonoid Extract with Maceration 

The extract is made by weighing 50 g of Dayak onion skin that has been 

blended and macerating it using 96% ethanol as much as 200 mL (1:4) with variations 

in maceration time for 1, 2, and 3 days, then filtered using filter paper. The reddish-

brown extract is stored in dark glass bottles (Virliantari et al., 2018). 

 

Qualitative Anthocyanin Test on Sample Extract 

The qualitative anthocyanin test on the sample extract is done using 

Harbone's method (1986) with 3 mL of extract added to 2 M HCl and then heated at 

100 °C for 5 minutes. The characteristic of anthocyanin is that the red color will not 

fade. Another qualitative test involves adding 3 mL of extract to 2 M NaOH drop by 

drop, resulting in a color change from greenish-blue that gradually fades to yellow. 
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Color Test on Sample Extract with pH 1-14 Buffer Solution 

The color test on the extract with pH 1-14 buffer solution is performed by 

preparing each buffer solution as much as 2 mL and adding 5 - 6 drops of extract to 

each buffer, observing the color changes that occur. 

 

Determination of Optimal Maceration Time of Extract with UV-Vis 

Spectrophotometer 

The determination of the optimal maceration time for the extract with 

maceration times of 1, 2, and 3 days is carried out with a UV-Vis spectrophotometer 

at a wavelength of 200–400 nm. This determination is to find the maximum 

absorbance (Maulina et al., 2022). 

 

Application of Natural Indicator in Acid-Base Titration 

The results of optimum absorbance measurements on the extract that 

provides optimal absorption will be used as a natural indicator in HCl–NaOH 

titration; CH3COOH–NaOH; and NaHCO3–HCl with a comparison of 

phenolphthalein and methyl orange indicators. 

 

RESEARCH RESULTS AND DISCUSSION 

The extract from maceration for 1, 2, and 3 days provides a reddish-brown 

extract as shown in Figure 1. This extract is then subjected to qualitative tests, color 

tests, spectrophotometer testing, and application in acid-base titration. 

 
Figure 1. Dayak Onion Skin Extract 

 

Qualitative Anthocyanin Test on Sample Extract 

The qualitative anthocyanin test on the sample extract was conducted using the 

Harbone method, where 3 ml of the extract was added to 2 M HCl and then heated at 

a temperature of 100 °C for 5 minutes. The characteristic of anthocyanin is that the 

red color will not fade. The test results at this stage can be seen in Figure 2. 

 

  
Figure 2a Figure 2b 

Figure 2. Changes in Qualitative Test of Sample Extract 
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Information: 
Figure 2A = sample extract + HCl (yellowish cloudy solution)  

Figure 2B = sample extract after heating (brownish cloudy solution) 

 

Another qualitative test involved adding NaOH 2 M drop by drop to the 

extracts from maceration on days 1, 2, and 3, respectively, into reaction tubes. 

Changes can be observed in Figure 3. 

 

  
Figure 3a Figure 3b 

Figure 3. Changes in Qualitative Test of Sample Extract 

Information: 
Figure 3A = sample extract  (clear brown solution) 

Figure 3B = sample extract  + NaOH (dark brown solution with sediment) 

 

Figures 2 and 3 show unexpected color results, where the red color persists 

upon heating with HCl, and the brown color turns into dark brown with sediment when 

NaOH is added. Therefore, it is suspected that the Dayak onion extract contains 

tannins instead of anthocyanins. Tannins, as a coloring substance, give a brown color 

(Putri & Ridho, 2020). Dayak onion contains alkaloids, flavonoids, quinones, 

polyphenols, saponins, steroids, monoterpenoids, and tannins. 

  

Color Test on Sample Extract with pH 1 - 14 Buffer Solution 

The color test on the sample extract was conducted by preparing pH 1-14 

buffer solutions (2 ml each) in reaction tubes and then adding 5-6 drops of sample 

extract. The test results can be seen in Figure 4. 

 
Figure 4. Color changes of extract in pH 1- 14 Buffer Solution 

 

Figure 4 illustrates significant color changes in pH 1-8 buffers, appearing 

cloudy yellow upon the addition of extract. Furthermore, when adding pH 9-14 

buffers, the solution's color changes to clear brown. The more basic the solution, the 

more reddish-brown it becomes. This color transformation occurs through the 

equilibrium process of molecular and ionic forms of the indicator compound. This is 

due to the delocalization of phi electrons from the compound's structure by the 

solvent, shifting reagents, and auxochrome, causing a smaller transition energy and a 

larger wavelength (Santi, Rahmalia, & Syahbanu, 2020). 
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Determination of Optimal Maceration Time for Extract with UV-Vis 

Spectrophotometer 

Samples of extracts from days 1, 2, and 3 were measured using a UV-Vis 

spectrophotometer at a wavelength of 200-400 nm to determine the optimal 

maceration time, with absorption results as shown in Table 1. 
Table 1. Absorbance Measurement Results 

No. Sample A at ƛ 200 – 400 nm 

1. Day 1 4,324 

2. Day 2 4,457 

3. Day 3 4,520 

 

Table 1 shows that macerating Dayak onion skin with 96% ethanol provides 

optimal absorbance absorption in the extract on day 3, with a value of 4.520 at a 

wavelength of 380 nm. The longer the maceration time, the more colored substances 

are extracted by the polar ethanol solvent. These results align with Santi et al., (2020), 

stating that the reddish-brown color in the extract requires less energy and absorbs at 

a larger wavelength. Compounds that absorb light in the visible region / colored 

compounds have easily promotable electrons. Based on these results, the day 3 extract 

will be applied to acid-base titration as a natural indicator. 

 

Application of Natural Indicator in Acid-Base Titration 

Comparisons of the end point of strong acid-strong base titration (HCl – 

NaOH), weak acid-strong base titration (CH3COOH – NaOH), and weak base-strong 

acid titration (NaHCO3 – HCl), using the natural indicator from Dayak onion skin 

extract with comparisons to synthetic indicators phenolphthalein (PP) and methyl 

orange (MO), were conducted in triplicate. The titration results are presented in Table 

2. 

 
Table 2. Acid-Base Titration Results with Natural and Synthetic Indicators 

Indicator 

Kondisi titrasi dan titik akhir titrasi 

Titrasi HCl - NaOH Titrasi CH3COOH- HCl Titrasi NaHCO3-HCl 

Vol. 

HCl 

(mL) 

Vol. 

NaOH 

(mL) 

Color at End 

Point  

Vol. 

CH3

COO

H 

(mL) 

Vol 

.NaOH 

(mL) 

Color at 

End Point  

Vol. 

NaH

CO3 

(mL) 

Vol. 

HCl 

(mL) 

Color at 

End Point  

PP 10 8,65 
Tidak 

berwarna – 

merah muda 

10 11,05 Tidak 

berwarna – 

merah 

muda 

   

10 8,11 10 10,91    

10 8,95 10 11,06    

Average 8,57   11,01     

Dayak 

Onion Skin 

10 9,01 Kuning – 

kuning jerami 

10 11,41 Kuning – 

kuning 

jerami 

10 10,33 Kuning 

Jerami - 

kuning 
10 9,01 10 11,29 10 10,05 

10 9,31 10 11,61 10 10,45 

Average 9,11   11,43   10,27  

MO       10 10,05 
Orange - 

merah 
      10 9,76 

      10 10 

Average       9,93  
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Table 2 shows the endpoint of titrations, where in the HCl – NaOH titration 

with PP indicator, it was 8.57 mL with the solution changing color from colorless to 

pink. The pH indicator PP has a range of 8.0 – 9.6 (Day and Underwood, 2002), and 

with the natural indicator from Dayak onion skin, it was 9.11 mL, with a color change 

from yellow to straw yellow, and the pH at the endpoint of titration indicating 9.8. In 

the CH3COOH – NaOH titration with PP indicator, it was 11.01 mL with the solution 

changing color from colorless to pink. With the natural indicator from Dayak onion 

skin, it was 11.43 mL, with a color change from yellow to straw yellow, and the pH 

at the endpoint of titration indicating 9.96. The endpoint of titration in the NaHCO3 – 

HCl titration with MO indicator was 10.27 mL with the solution changing color from 

orange to red. The pH range of MO is 3.1 – 4.4 (Day and Underwood, 2002), and with 

the natural indicator from Dayak onion skin, it was 9.93 mL with a color change from 

straw yellow to yellow, and the pH ranging from 3.12 – 4.19. Therefore, these results 

suggest that Dayak onion skin can be used as a natural indicator in acid-base titrations. 

The color changes at the endpoint of titrations can be seen in Figure 4. 

 

 
Figure 4. Color Changes at the Endpoint of HCl-NaOH; CH3COOH-NaOH Titrations 

 

 
Figure 5. Color Changes at the Endpoint of NaHCO3-HCl Titrations 

 

From the research stages mentioned above, the extract of Dayak onion skin is 

highly potential as an alternative indicator in acid-base titrations because it provides 

clear and noticeable color changes. This serves as a solution to address the 

environmental unfriendliness and relatively high cost of synthetic indicators. 

 

CONCLUSION 

Based on the research results, it can be concluded that the extract of Dayak 

onion skin (Eleutherine Palmifolia) can be applied as a natural indicator in acid-base 

titrations, displaying color changes at the endpoint of titration from yellow to straw 

yellow in strong acid-strong base titrations, weak acid-strong base titrations, and color 

changes in weak base-strong acid titrations from straw yellow to yellow. 

73 



Noor Elfa & Rina Nur Hidayah 

 

ACKNOWLEDGEMENT 

The author would like to express gratitude to the Research and Community 

Service Institute (LPPM) of Lambung Mangkurat University, that provided research 

funding through the Laboratory Education Program Research (P3LP) assignment 

letter No. 065.1/UN8.2/PG/2023 funded by the State Revenue and Expenditure 

Budget (DIPA) of Lambung Mangkurat University Fiscal Year 2023 Number: SP-

DIPA -023.17.2.677518/2023 dated November 30, 2022. This is in accordance with 

the Decree of the Rector of Lambung Mangkurat University Number: 

615/UN8/PG/2023 dated May 31, 2023, from the Ministry of Education, Culture, 

Research, and Technology. 

 

REFERENCES 

Day, R.A dan Underwood, A.L. 2002. Analisis Kimia Kuantitatif Edisi ke enam. 

Jakarta: Erlangga 

Ekawati, R. (2020). Respon Hasil dan Kadar Total Flavonoid Umbi Bawang Dayak 

(Eleutherine palmifolia (L.) Merr) terhadap Pemberian Naungan. Agrovigor: 

Jurnal Agroekoteknologi, 13(2), 112-116. 

Harborne, J.B. (1996). Phytochemical Methods: A Guide to Modern techniques 

of Plant. London: Chapman and Hall. 

Hardarani, N., & Dewi, I. (2019, May). Kandungan antioksidan umbi bawang dayak 

di lahan gambut Landasan Ulin Utara pada umur panen yang berbeda. 

In Prosiding Seminar Nasional Lingkungan Lahan Basah (Vol. 4, No. 1, pp. 

174-179). 

Kumalasari, E., Agustina, D., & Ariani, N. (2020). Uji aktivitas antibakteri ekstrak 

daun bawang dayak (Eleutherine palmifolia Merr.) terhadap Escherichia 

coli. Jurnal Insan Farmasi Indonesia, 3(1), 75-84. 

Maulika, F., Kurniawan, R. A., & Kurniasih, D. (2019). Pengembangan Media 

Pembelajaran Indikator Asam Basa alami berbasis bioselulosa. Ar-Razi Jurnal 

Ilmiah, 7(1), 56-64. 

Maulina, L., Jalaluddin, J., & Bahri, S. (2022). Pembuatan Indikatro Asam Bsa Alami 

dari Daun Jati Muda (Tectona Grandis Linn.F) dengan Pelarut Etanol.  Jurnal 

Teknologi Kimia Unimal, 11(1), 11-21. 

Mulyanti, S. (2021). Efektifitas penggunaan kembang sepatu sebagai indikator alam 

untuk identifikasi senyawa asam basa. Walisongo Journal of Chemistry, 4(1), 

1-7. 

Novaryatin, S., Ramli, A., & Ardhany, S. D. (2019). Uji Daya Hambat Ekstrak Etanol 

Bawang Dayak (Eleutherine bulbosa (Mill.) Urb.) terhadap Bakteri 

Staphylococcus aureus: Test of the Inhibitory Power of Ethanol Extract of 

Dayak Onion (Eleutherine bulbosa (Mill.) Urb.) On Staphylococcus aureus 

Bacteria. Jurnal Surya Medika (JSM), 4(2), 51-59. 

Putri, T. M., & Ridho, R. (2020). Ekstraksi senyawa tanin dari mangrove (Brugueria 

gymnorrhiza) menggunakan pelarut aquades dan etanol sebagai pewarna alami 

dan penguat serat kain. Jurnal Crystal: Publikasi Penelitian Kimia dan 

Terapannya, 2(1), 13-24. 

Santi, W. R., & Syahbanu, I. (2020). Karakterisasi Ekstrak Zat Warna Umbi Bawang 

Dayak (Eleutherine americana Merr.). Jurnal Kimia Khatulistiwa, 8(4). 

Virliantari, D. A., Maharani, A., Lestari, U., & Ismiyati, I. (2018). Pembuatan 

Indikator Alami Asam-Basa Dari Ekstrak Kulit Bawang Merah (Allium 

ascalonicum L.). Prosiding Semnastek. 

 

74 


