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Abstract

Anthocyanin-containing plants have potential as environmentally friendly natural acid—base indicators. However, information
regarding the suitability of Ruellia tuberosa L. flower extract as a titration indicator remains linited. This study aimed to explore
the potential of purple trumpet flower extract (Ruellia tuberosa L.) as an alternative acid-base titration indicator. The method usea
for flower extraction was stepwise maceration with n-hexane, ethyl acetate, and 70% ethanol. The extract was tested for anthocyanin
content, color response in buffer solutions at pH 1- 14, and performance in strong acid—strong base, weak acid—strong base, ana
weak base—strong acid titrations. The extract exhibited red at pH 1-3, pink at pH 4-5, colorless at pH 6-8, green at pH 9-12,
and yellow at pH 13-14. Endpoint detection was comparable to phenolphthalein and methy! orange, with only slight differences in
endpoint pH values. Purple trumpet flower extract shows potential as a natural acid-base indicator. It may serve as an alternative
for educational and laboratory applications, although further research on stability and quantitative anthocyanin content is still needed.
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Introduction

Acid-base titration is one of the most widely
used chemical analysis methods to determine the
level or concentration of an acid or base through a
neutralization reaction with a standard solution
(Nag et al, 2023). In the titration process, an
indicator is required, which is a chemical compound
that serves to signal that the reaction has reached or
passed the equivalence point (Saja ct al., 2020). The
equivalence point is the state when the number of
moles of acid is equal to the number of moles of
base, so that all acids have been neutralized by bases
or vice versa, but this point cannot be observed
directly visually. Therefore, an indicator is used that
will change color when one of the substances is in
excess (IKejla et al., 2022). Acid-base indicators that
are commonly used are synthetic indicators such as
phenolphthalein, methyl blue, methyl orange,
methyl red, and phenol red (Alabbsi et al., 2023).
However, the use of synthetic indicators has several
limitations, including relatively high prices, limited
availability in some areas, and the potential for
negative environmental impacts if used excessively
(Gustriani et al., 2010). Therefore, natural indicators
are needed as an alternative in acid-base titration.
Natural indicators are materials that have coloring

substances that usually come from plants (roots,
leaves, flowers, fruits, or seeds) and can be extracted
with appropriate solvents. Natural indicators are
easy to obtain, inexpensive, more environmentally
friendly, and abundantly available in the
surrounding environment. However, not all plants
can produce significant color changes in acidic or
basic conditions. Some natural indicators can be
made from red dadap flowers (Erythrina crista-galli
L) (Rahmawati et al., 2010), kalpataru flowers (Hura
crepitans Linn) (Riswanto & Aminah, 2020), red
rose flowers (Rosa hybrida) (Sulfiani & Sukmawati,
2020), purple sweet potato (Ipomea batatas)
(Fitriani et al., 2022), purple cabbage (Brassica
oleracea L) (Gustriani et al., 2010), and dragon fruit
peel (Hylocereus costaricensis) (Meganingtyas &
Alauhdin, 2021) due to their anthocyanin content.
With the development of green chemistry,
the use of natural materials as alternative acid-base
indicators has become a focus of research. One
natural compound with potential as an indicator is
anthocyanin. Anthocyanin is a flavonoid compound
responsible for giving color to flowers, fruits, and
vegetables. Anthocyanins can give plants red, violet,
purple, and blue colors (Anggistia et al., 2016). The
color change in anthocyanin is due to the presence
of phenols or conjugated compounds, such as
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cyanidin, delphinidin, pelargonidin, peonidin, and
petunidin, which undergo structural changes when
there are variations in pH (Pourjavaher et al., 2017).
Anthocyanins ate stable at acidic pH levels of
around 1-4, orange to blue in color, red at pH 1 as
flavilium cations, and colotless at pH 2-4 as a
mixture of flavilium and quinoidal cations. The
structure of anthocyanins is more stable at pH levels
between 1 and 3, while at pH > 4, the structure of
anthocyanins is unstable (Kunnaryo & Wikandari,
2021).

Purple trumpet flower (Ruellia Tuberosa L.),
also known as pletekan flower, is a plant commonly
found growing in shrubs and roadsides and can
grow wild in grasslands and around rice fields.
Purple trumpet flowers are known to contain
various phytochemical compounds found in the
roots, tubers, stems, and leaves, such as flavonoids,
tannins, saponins, alkaloids, steroids, and phenolic
compounds (Suandana & Leligia, 2023). Based on
these compounds, especially flavonoids, the flowers
of this plant are thought to contain anthocyanins,
which act as pigments that give them their purple
color. Therefore, researchers are interested in
studying the potential of purple trumpet flower
(Ruellia Tuberosa L.) extract as an alternative acid-
base indicator.

Despite the growing number of studies on
natural indicators detived from anthocyanin-rich
plants, limited information is available regarding the
indicator performance of Ruellia tuberosa L. flower
extract, particularly its pH transition range and
suitability for different acid—base titration systems.
Previous studies have reported the wuse of
anthocyanin-rich materials such as red cabbage,
dragon fruit peel, purple sweet potato, and kalpataru
flowers as natural acid-base indicators (Gustriani et
al., 2016; Meganingtyas & Alauhdin, 2021; Fitriani
et al., 2022; Riswanto & Aminah, 2020). However,
systematic evaluation of Ruellia tuberosa L. flower
extract as a titration indicator remains limited.

Therefore, the knowledge gap addressed in
this study is the lack of experimental evidence
concerning the effectiveness of Ruellia tuberosa L.
extract as an alternative titration indicator. The
novelty of this work lies in evaluating the color
transition characteristics, pH response, and
endpoint detection capability of purple trumpet
flower extract in three common acid—base titration
systems and comparing its performance with
standard synthetic indicators.

Based on this, this study was conducted with
the aim of utilizing purple trumpet flower extract
(Ruellia Tuberosa L.), which contains anthocyanins,
as an alternative indicator for acid-base titration by
examining the characteristics of color changes in the
extract at various pH variations, determining the pH
range of color changes, and evaluating its
effectiveness in indicating the end point of titration
compared to synthetic indicators commonly used in
laboratories, namely phenolphthalein and methyl
orange indicators.
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Methods

The equipment used in this study included
standard chemical laboratory glassware, as well as
several auxiliary tools such as a magnetic stirrer, pH
meters, ovens, shakers, centrifuges, measuring cups,
spatulas, scissors, measuring flasks, Erlenmeyer
tlasks, measuring pipettes, dropper pipettes, 10 mL
vials, glass funnels, spray bottles, suction rubber,
drop plates, digital narracas, stands, and clamps.

The materials used in this study were purple
trumpet flowers, pH 1-14 buffer solution, distilled
water, 70% ethanol, 0.1 M HCI solution, 0.1 M
NaOH, 0.1 M NH,OH, 0.1 M CH;COOH, methyl
orange indicator, phenolphthalein, filter paper,
tissue, and aluminum foil.

Extraction of purple trumpet flowers

Extraction was carried out using a stepwise
maceration method with three types of solvents.
The first extraction used n-hexane solvent by
weighing 10 grams of Purple Trumpet flower
powder. It was then placed in a 500 mL Erlenmeyer
flask. Next, 250 ml. of n-hexane was added. The
mixture was shaken for 10 minutes, then stored for
24 hours, and then filtered using filter paper and a
funnel. For the second extraction, the residue
obtained from the first extraction was then placed
in a 500 mL Etlenmeyer flask, and 250 mL of ethyl
acetate solvent was added. The mixture was then
filtered for 10 minutes, stored for 24 hours, and
filtered again using filter paper and a funnel. Third
extraction: the residue produced from the second
extraction process is placed in a 500 mL Erlenmeyer
flask, and 70% ethanol is added. The mixture is
filtered for 10 minutes and left to stand for 24 hours,
then filtered again using filter paper and a funnel.
The result is filtered, and the filtrate is evaporated
using an evaporator so that it is ready to be used as
an acid-base indicator.

Qualitative test for anthocyanins

2 mL of purple trumpet flower extract
(Ex.TU) was added to each of the different test
tubes. Then, 20 drops of 0.1 M HCI solution were
added to test tube I. A positive anthocyanin result
was indicated by a change in the color of the extract
from yellowish brown to red. Meanwhile, in test
tube II, 20 drops of 0.1 M NaOH solution were
added while observing the color change that
occurred. A positive result, when the color changed
to green, indicated the presence of anthocyanin.
(Bria et al., 2021)

Testing of purple trumpet flower extract
indicators in acid-base solutions

Two drops of the purple trumpet flower
extract obtained were placed on a drop plate and
tested with each of the following solutions: 0.1 M
HCI, 0.1 M NaOH, 0.1 M CH3COOH, and 0.1 M
NH4OH. The color change produced by the natural
indicator extract from the purple trumpet flower
was observed.
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Testing of purple trumpet fower extract
indicator in pH 1-14 buffer solution

Buffer solutions were added to 10 mlL. vials,
5 mL each, with different pH levels, namely pH 1-
14. Then, 0.5 mL of purple trumpet flower extract
was added to each buffer solution. The color
changes that occurred were observed.

Testing in acid-base titration

Titration of strong acid and strong base

10 mL of 0.1 M HCI solution was placed in
an Erlenmeyer flask, then 3 drops of putple trumpet
flower extract were added, followed by titration
with 0.1 M NaOH solution until a color change
occurred. For each 1 mL addition of titrant, the pH
of the mixture was measured using a pH meter until
a color change occurred. This was repeated 3 times.
Next, this titration was replaced by substituting the
purple trumpet flower extract with phenolphthalein
indicator for comparison.

Titration of a weak acid and a strong acid

10 mL of 0.1 M NH4OH solution was placed
in an Erlenmeyer flask, then 3 drops of purple
trumpet flower extract were added, followed by
titration with 0.1 M HCI solution until a color
change occurred. For each 1 mL addition of titrant,
the pH of the mixture was measured using a pH
meter until a color change occurred. This was
repeated 3 times. Next, this titration was replaced by
substituting the purple trumpet flower extract with
methyl orange indicator as a compatison.

Data analysis

All analytical procedures and measurements
in this study referred to previous scientific studies
and standard analytical chemistry methods. The
extraction procedure using stepwise maceration
followed methods described by Arrofigi et al.
(2024). Anthocyanin qualitative analysis referred to
Bria et al. (2021), while acid-base titration
procedures  followed  quantitative  analytical
chemistry methods described by Day & Underwood
(2002). The pH measurements were conducted
using a calibrated digital pH meter.

The data analysis was conducted using
qualitative descriptive analysis, which included
sensory data on changes in the color of the extract
and testing of strong acid (HCI), weak acid
(CHsCOOH), strong base (NaOH), weak base
(NH4OH), and buffer solutions, as well as titration
curves using the titration method.

Results and Discussion

Extraction of purple trumpet flowers

The extraction process, using the maceration
method, is carried out in stages using three types of
solvents, namely n-hexane, ethyl acetate, and 70%
ethanol. This is done to remove impurities from the
sample in order to produce a higher anthocyanin
content. Extraction is the process of separating
soluble active compounds using certain liquid

solvents from simplisia materials. Simplisia are
natural materials that come from nature and have
not undergone any processing except drying
(Samsuar et al., 2025). Extraction methods can be
divided into two types based on the heating
temperature, namely cold and hot methods. Cold
extraction methods include maceration and
percolation, while hot methods include reflux and
Soxhlet extraction. Maceration methods commonly
used in the extraction of active compounds from
natural materials include simple maceration,
stepwise maceration, and maceration with stirring.

The advantages of the maceration method
offer benefits in terms of simplicity of application
and flexibility in extracting various compounds
without the need for heating, which reduces the risk
of degradation of natural materials. This makes
maceration suitable for thermolabile compounds
such as flavonoids and enzymes. The selection of
solvents based on their solubility and polarity
facilitates the separation of natural materials in
samples (Arrofiqi et al., 2024). Polar solvents can
bind phenolic compounds, including flavonoids.
Anthocyanins are polar flavonoids that are soluble
in polar solvents. The extraction process to obtain
anthocyanin compounds requires a suitable solvent.
Ethanol is a polar solvent, and n-hexane is a
nonpolar solvent that is often used in the extraction
process. Differences in polarity in solvents can
affect the total content of bioactive compounds in
the extract (Sulistiani & Isworo, 2022).

Flavonoid content can be extracted using
ethanol solvent, which has polar properties, so that
flavonoids will dissolve in this solvent (Bangun et
al., 2021). In addition, the fractionation process can
also be applied to isolate secondary metabolite
compounds. Fractionation is a process of separating
compounds using two different solvents based on
their polarity levels. The purpose of the
fractionation process is to obtain a purer extract
fraction with higher activity (Suhaenah et al., 2021).

The results obtained were filtered to separate
the filtrate and residue, then the filtrate was
evaporated using an evaporator, and the extract
obtained was yellowish brown. This may indicate
that purple trumpet flowers contain anthocyanins
(Virliantari et al., 2018). Anthocyanins are the basic
pigments that form colors in plants.

Extraction of purple trumpet flowers
Qualitative test results for anthocyanin in
purple trumpet flower extract (Ex.TU) in test tube
I: 2 mL of extract was placed in a test tube, then 20
drops of 0.1 M HCl were added, resulting in a dark
red solution. Meanwhile, in test tube II, 2 ml. of
extract was placed in a test tube, then 20 drops of
0.1 M NaOH solution were added, resulting in a
dark green solution. The test results showed
positive results, as stated by Bria et al. (2021), that
anthocyanins are characterized by a change in the
color of the extract from yellowish brown to red in
an acidic solution and green in a basic solution. The
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reactions that occur in anthocyanins with the
addition of HCI and NaOH can be seen in Figure
1 and Figure 2.

(Red or Pink)

Figure 1. Reaction of anthocyanins with
hydrochloric acid (HC)

& : +OH
 —

Figure 2. Reaction of anthocyanins with sodium
hydroxide (NaOH)

Extraction of purple trumpet flowers

The results of testing purple trumpet flower
extract (Ex.TU) in acid-base solutions are presented
in Figure 3 and Table 1.

Figure 3. Color of purple trumpet flower extract

Based on Figure 3 and Table 1, the color of
the purple trumpet flower extract (Ex.TU) tested
with a strong acid solution (0.1 M HCI) is red, a
strong base (0.1 M NaOH) is green, a weak acid (0.1
M CH3;COOH) is pink, and a weak base (0.1 M
NH4OH) is greenish yellow. This indicates that the
ability of purple trumpet flower extract to produce
color in acidic and basic conditions may be due to
the presence of anthocyanins. This is in line with
the statement made by Jusnita et al. (2025) that
anthocyanins are red or purple at acidic pH, while
at basic pH, the color changes to green or yellow.

Anthocyanins are flavonoid compounds
responsible for giving color to flowers, fruits, and
vegetables. Anthocyanins can give red, violet,
purple, and blue colors to plants (Anggistia et al.,
20106). Color changes in anthocyanins are due to the
presence of phenols or conjugated compounds,
such as cyanidin, delphinidin, pelargonidin,
peonidin, and petunidin, which undergo structural
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changes when there are variations

(Pourjavaher et al., 2017).

in pH

Table 1. Test results for purple trumpet flower
extract indicators in acid-base solutions

Solution Color of Purple Trumpet Flower Extract

Solution
Sampel Brownish Yellow
HCI0.1 M Red
NaCl 0.1 M Green
CH5COOH 0.1 M Pink

NH4OH 0.1 M Greenish Yellow

Testing of purple trumpet flower extract
indicator in pH 1-14 buffer solution

Testing the indicator extract from purple
trumpet flowers in buffer solutions with a pH range
of 1-14, with the aim of determining the pH range
of the indicator by dripping the purple trumpet
flower indicator extract into buffer solutions 1-14.
The results of testing the purple trumpet flower
extract in buffer solutions with a pH of 1-14 are
presented in Figure 4 and Table 2.

pH 14

Table 2. Test results of purple trumpet flower
extract indicator in pH 1-14 buffer solution

pH Color change of the extract at pH

1 Red

2 Red

3 Red

4 Pink

5 Pink

6 Colotless

7 Colotless

8 Colotless

9 Green
10 Green
11 Green
12 Green
13 Yellow
14 Yellow
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Based on Figure 4 and Table 2, testing the
extract at pH 1-14 showed consistent color changes,

formation of a quinone base and its anionic partner
after further deprotonation of the flavilium cation

from red at acidic pH to green-yellow at alkaline pH.
These results indicate that the pH range is wide
enough to be used as an effective indicator—the
color of Ex.TU changes as follows: red at pH 1-2,
pink at pH 3-5, colorless at pH 6-7, green at pH 8-
12, and yellow at pH 13-14. This is because
anthocyanins are mostly in the form of stable
flavilium cations, which appear red in an acidic
environment. With increasing pH, the system
changes to green/yellow, which is caused by the

(Wang & Liu, 2024).

Testing testing on acid-base titration

Titration of strong acid and strong base

The results of titration with strong acid (0.1
M CH3;COOH) and strong base (0.1 M NaOH)
extract
phenolphthalein indicator as a reference are

using purple trumpe

presented in Table 3.

t

Table 2. Data results of strong acid (0.1 M HCI) and strong base (0.1 M NaOH) titration

Volume NaOH pH Ex.TU Color pH Phenolphthalein Color

0 1.51 Red 1.53 Colotless
1.59 Red 1.66 Colotless
2 1.67 Red 1.75 Colotless
3 1.77 Red 1.85 Colotless
4 1.85 Red 1.96 Colotless
5 2 Red 2.13 Colotless
6 2.32 Red 2.37 Colotless
7 2.86 Red 2.94 Colotless
8 3.15 Pink 3.12 Colotless
9 3.48 Pink 3.55 Colotless

9.4 8.47 Yellowish green 8.5 Pink

10 10.52 Yellowish green 10.48 Pink

Based on the results of this study, the use of
purple trumpet flower extract as an indicator shows
that the endpoint of titration is reached after the
addition of 9.5 mL of 0.1 M NaOH at a pH of 8.47,
as well as a color change from red to yellowish green
at that point. Phenolphthalein was used as a
comparison indicator, which showed the endpoint

12 —@—Ex.TU

0 2 4 6

of titration upon the addition of 9.4 mL of 0.1 M
NaOH at pH 8.5 and a color change from colorless
to pink. The results of the study on the use of purple
trumpet flower extract and phenolphthalein as
indicators for comparison are shown in the curve in
Figure 5.

—e—PP

8 10 12 14

Volume NaOH (mL)

Figure 5. Titration curve of strong acid (HCI) — strong base (NaOH)

Based on the titration curve of strong acids
and strong bases using purple trumpet flower
extract as an indicator and phenolphthalein as a
comparison, it is known that when adding NaOH
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solution from 1 mL to 10 ml,, the two cutves tend
to be above each other or overlap, indicating that
the pH values obtained from the two types of
indicators are not too different. This shows that
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purple trumpet flower extract can be used as an
indicator in strong acid-strong base titration,
replacing phenolphthalein (Riswanto & Aminah,
2020).

Titration of a weak acid and a strong base

The results of titration with strong acid (0.1
M CH3;COOH) and strong base (0.1 M NaOH)
using purple trumpet flower extract and
phenolphthalein indicator as a reference are
presented in Table 4. Based on the results
presented in Table 4, the use of purple trumpet

flower extract as an indicator shows that the
endpoint of titration is reached after the addition of
9.4 mL of 0.1 M NaOH at a pH of 8.37, as well as a
color change from pink to colorless at that point.
Phenolphthalein was used as a comparison
indicator, which showed the endpoint of titration
upon the addition of 9.2 mL of 0.1 M NaOH at a
pH of 8.44 and a color change from colotless to
pink. The results of the study using purple trumpet
flower extract and phenolphthalein as indicators for
comparison are shown in Figure 6.

Table 3. Titration results for 10 mL of 0.1 M CH3;COOH solution with 0.1 M NaOH

Volume NaOH pH Ex.TU Color pH Phenolphthalein Color
0 3.19 Pink 35 Colotless
391 Pink 3.96 Colotless
2 4.25 Pink 4.35 Colotless
3 4.48 Pink 4.65 Colotless
4 4.68 Pink 4.85 Colotless
5 4.85 Pink 5.08 Colotless
6 5.01 Pink 5.35 Colotless
7 5.26 Pink 5.72 Colotless
8 5.37 Pink 591 Colotless
9 6.85 Red 6.89 Colotless
9.4 8.37 Colotless 8.44 Pink
10 10.92 Greenish yellow 11.4 Pink
—@—Ex.TU —e— PP

12

10

8

T

2, 6

4

2

0

0 5 10 15

Volume NaOH (mL)

Figure 6. Titration curve of weak acid (CH;COOH) — strong base (NaOH)

Based on the titration curve of weak acids
and strong bases using purple trumpet flower
extract as a natural indicator and phenolphthalein as
a comparison, it is known that when adding NaOH
solution from 1 mL to 10 mL, the two curves tend
to be above each other or overlap, indicating that
the pH values obtained from the two types of
indicators are not too different. This shows that
purple trumpet flower extract can be used as an
indicator in weak acid-strong base titration,
replacing phenolphthalein. The results of this study
are in line with the theory that the pH range at which
phenolphthalein changes is between 8.0 and 9.60
(Day & Underwood, 2002). According to Riswanto
& Aminah (2020), if the pH values obtained from
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both types of indicators are not too different in a
weak acid-strong base titration, then they can
replace the phenolphthalein indicator.

Titration of a weak base and a strong acid

The results of the weak base (0.1 M NH,OH)
and strong acid (0.1 M HCI) titration studies are
presented in Table 5.

Based on the results presented in Table 5, the
use of purple trumpet flower extract as an indicator
shows that the endpoint of titration was reached
after the addition of 9.2 mL of 0.1 M HCl at a pH
of 2.68, as well as a color change from yellowish
green to red at that point. Methyl orange was used
as a comparison indicator, which showed the
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endpoint of titration after the addition of 9.5 mL of
0.1 M HCl at a pH of 3.18 and a color change from
yellow to red.

Based on the pH range theory, methyl
orange indicator is in the range of 3.1-4.4 (Day &
Underwood, 2002). This shows that the pH range

for color change in purple trumpet flower extract is
still within the pH change range of the methyl
orange indicator. The results of the study comparing
the use of purple trumpet flower extract and methyl
orange as indicators are shown in Figure 7.

Table 4. Titration results for 10 mL of 0.1 M NH4+OH solution with 0.1 M HCI solution

Volume NaOH pH Ex.TU Color pH Phenolphthalein Color
0 10.2 Yellowish green 10.4 Yellow
1 9.93 Yellowish green 9.98 Yellow
2 9.54 Yellowish green 9.67 Yellow
3 9.38 Yellowish green 9.41 Yellow
4 9.26 Yellowish green 9.29 Yellow
5 9.12 Yellowish green 9.16 Yellow
6 8.61 Yellowish green 8.84 Yellow
7 8.52 Yellowish green 8.24 Yellow
8 8.42 Yellowish green 7.93 Yellow
9 8.04 Yellowish green 7.67 Yellow

9.4 2.68 Red 3.18 Red
10 2.64 Color 2.58 Red
—&— Ex.TU e— PP
12
10 M—'
2 - p—
:{E}_ &
4
2
0
0 5 10 15

Volume HCL (mL)
Figure 7. Titration of weak base NH4OH) — strong acid (HCI)

Titration curve of weak base and strong acid
using purple trumpet flower extract as a natural
indicator and methyl orange as a reference. Methyl
orange is used as a reference indicator in weak base—
strong acid titration because its pH color change
range is in the acidic region corresponding to the
pH of the reaction's equivalence point. Thus, when
adding HCl solution from 1 mL to 10 mL, the two
curves tend to overlap, indicating that the pH values
obtained from the two types of indicators are not
significantly different. This shows that the purple
trumpet flower extract indicator can be used as an
indicator in weak base—strong acid titration to
replace the methyl orange indicator.

The similarity between titration curves
obtained using purple trumpet flower extract and
synthetic indicators demonstrated that the natural
extract had adequate sensitivity in detecting
equivalence points. Slight differences in endpoint
pH values may have been caused by anthocyanin
instability under strong alkaline conditions and
differences in extract concentration (He & Giusti,
2010).
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The disappearance of color at pH 06-8
indicated the formation of colotless carbinol
pseudobase structures due to hydration of
anthocyanin molecules (Castafieda-Ovando et al.,
2009). This observation was similar to previous
findings reported by Pourjavaher et al. (2017) and
Castafieda-Ovando et al. (2009). The green and
yellow coloration observed at alkaline pH values
suggested the formation of quinoidal base
structures after deprotonation (He & Giusti, 2010).

The brownish-yellow extract obtained after
evaporation indicated the successful extraction of
flavonoid compounds, particularly anthocyanins
(Giusti & Wrolstad, 2001; Khoo et al., 2017). The
final extract color may have been influenced by
solvent polarity, oxidation during extraction, and
the presence of other phytochemical compounds
such as tannins and phenolics (IKhoo et al., 2017).
Compared with previous studies using red cabbage
and dragon fruit peel extracts, purple trumpet
flower extract demonstrated a broader visible color
transition range.
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Conclusions

Purple trumpet flower extract (Ruellia Purple
trumpet flower extract (Ruellia tuberosa L.)
exhibited clear pH-dependent color changes. It was
capable of indicating endpoint transitions in strong
acid—strong base, weak acid—strong base, and weak
base—strong acid titrations. The extract showed a
color transition pattern of red, pink, colotless,
green, and yellow. Endpoint pH values obtained
using the extract were comparable to those obtained
using  phenolphthalein  and methyl orange,
suggesting that the extract has potential for use as
an alternative natural indicator, particulatly in
educational and laboratory-scale applications.
However, the findings should be interpreted within
the limitations of this study, which did not evaluate
long-term storage stability, environmental effects,
or quantitative anthocyanin content. Further
research is recommended to investigate extract
stability, anthocyanin quantification, and shelf-life
characteristics.
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