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ABSTRACT: Senggani flower (Melastoma
malabathricum L.) and gandarussa flower (Ruellia
simplex C. Wright) contain anthocyanin compounds
that can be utilized as natural colorants. This study
aimed to analyze and evaluate the stability of
anthocyanins using infrared spectrophotometry and
UV-Vis spectrophotometry methods. The samples
were extracted by maceration using 70% ethanol as
the solvent for senggani flowers and methanol for
gandarussa flowers for approximately 21 minutes.
Chromatographic analysis of the senggani flower
extract showed an Rf value of 0.8, while the
gandarussa flower extract exhibited an Rf value of
0.5. The maximum absorption wavelength of
anthocyanins from both senggani and gandarussa
flowers was observed at 276 nm, and the FT-IR
spectra were consistent with the characteristic
wavenumbers of pure anthocyanins. The pH stability
test indicated that anthocyanins from both extracts
were stable at pH 5, with percent transmittance values
of 54% and 33%, respectively. Thermal stability
testing showed that anthocyanins from senggani and
gandarussa extracts were stable at 35°C, with percent
transmittance values of 46% and 36%, respectively.
Time stability testing revealed that anthocyanins
from both extracts remained stable at 60 minutes,
with percent transmittance values of 37% and 32%,
respectively.

KEYWORDS: Senggani flower, gandarussa flower,
anthocyanins, natural colorants

I. INTRODUCTION
The quality of food materials is generally
influenced by several factors, including taste, color,
texture, nutritional value, and biological properties.
However, before other factors are considered, color
is the first attribute perceived visually and often plays
a decisive role (Winarno, 2002). Various colorants,

particularly synthetic dyes, have negative effects on
human health due to their carcinogenic properties. In
addition, recent regulations in countries such as
Germany, the United States, India, and several
European countries have restricted the use of certain
synthetic dyes, leading to a decline in their
application (Kundal et al., 2016). Consequently, the
demand for natural colorants derived from natural
sources has increased due to their environmentally
friendly nature, lack of side effects, non-toxic
properties, and notable antioxidant activity.

Advancements in technology have led to the
widespread use of synthetic dyes, even at the
household industry level, where they are often
misused for non-food-grade applications. Synthetic
colorants are preferred because they are more
economical, practical, and provide more stable and
uniform coloring. However, their disadvantages
include carcinogenic and toxic effects. Concerns
regarding the safety of synthetic dyes have
encouraged the development of natural colorants as
alternatives for food applications (Winarno, 2002).

Since the discovery of synthetic dyes, the
use of natural colorants has declined, although they
have not completely disappeared (Winarno, 2002). In
fact, many plants can be utilized as natural color
sources, including senggani flower and gandarussa
flower.

One of the natural pigments with potential
as an alternative to synthetic dyes is anthocyanin.
Anthocyanins meet the requirements as food
additives, as they do not cause damage to food
materials or their packaging and are non-toxic to the
human body. Therefore, they have been
internationally approved as food colorants. Several
natural pigments commonly found in nature include
chlorophyll, carotenoids, tannins, and anthocyanins.
The potential of natural color sources is largely
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determined by the intensity of color present in the
plant (Winarti et al., 2018).

Previous research conducted by Kristiana et
al. (2012) reported that anthocyanins from senggani
fruit were extracted using various solvents. The
results showed that maceration using 80% ethanol
with 3% citric acid produced the highest anthocyanin
concentration of 38.38 mg/100 g.

According to Nur Fatonah et al. (2016),
anthocyanins from senggani fruit were extracted
using different solvent systems, including methanol—
3% citric acid, methanol-1% HCI, distilled water—
3% citric acid, and distilled water—1% HCI. The
findings indicated that extraction using methanol-3%
citric acid yielded the highest anthocyanin content of
0.880 mg/L. The use of natural colorants has declined
over time, although it has not completely disappeared
(Winarno, 2002). In fact, many plants can be utilized
as natural dyes, among which are senggani flowers
and gandarussa flowers.

One of the natural pigments with strong
potential as an alternative to synthetic colorants is
anthocyanin. Anthocyanins meet the requirements
for use as food additives, as they do not cause damage
to food products or their packaging and are non-toxic
to the human body. Therefore, they have been
internationally approved as food colorants. Several
natural pigments commonly found in nature include
chlorophyll, carotenoids, tannins, and anthocyanins.
The potential of natural dye sources is determined by
the intensity of the color present in the plant (Winarti
et al., 2018).

In this study, senggani flowers and
gandarussa flowers were used as samples containing
anthocyanins. The analysis was carried out to
evaluate pH, temperature stability, functional group
identification, and absorbance of the extracts using
infrared spectrophotometry and UV-Vis
spectrophotometry.

Based on the background described above,
this study aims to analyze and evaluate the stability
of anthocyanins from senggani flowers (Melastoma
malabathricum L.) and gandarussa flowers (Ruellia
simplex C. Wright) using infrared spectrophotometry
and UV—Visible spectrophotometry.

II. METHOD

Materials and Instruments

Instruments

The instruments used in this study included
a UV-Vis spectrophotometer (Shimadzu UV-1800),
Fourier Transform Infrared (FTIR)
spectrophotometer (PerkinElmer Frontier), analytical

balance (Ohaus), blender (Miyako), centrifuge, glass
stirring rod, volumetric flasks (Iwaki), funnel
(Pyrex), vials, aluminum foil, volumetric pipettes
(Iwaki), Whatman No. 1 filter paper (Labrindo
Sarana), parchment paper, TLC plates silica gel 60
F254 (Merck), UV lamp (Camag), hotplate, pH meter
(Metrohm), and thermometer.

Materials

The materials used in this study were senggani
flowers (Melastoma malabathricum L.) and
gandarussa flowers (Ruellia simplex C. Wright), 70%
ethanol (PT Novalindo), methanol (CHsOH) p.a (PT
Novalindo), hydrochloric acid (HCI) (Merck),
distilled water (H20) (PT Novalindo), sodium
hydroxide (NaOH) (Merck), butanol (Fison), and
acetic acid (Fison).

Methods
Sample Collection

The samples used in this study were fresh
senggani flowers (Melastoma malabathricum L.) and
gandarussa flowers (Ruellia simplex C. Wright), each
weighing 500 g, collected from Dusun Pulau
Temiang, Tebo Ulu District, Tebo Regency, Jambi,
Indonesia.

Plant Identification

Plant identification was carried out at the
Herbarium of Andalas University (ANDA),
Department of Biology, Faculty of Mathematics and
Natural Sciences, Andalas University, Padang.

Sample Preparation

Fresh senggani and gandarussa flowers (500 g
each) were washed, cleaned, cut into small pieces,
air-dried, and then blended into a fine powder.

Extraction by Maceration

Anthocyanin pigments from senggani and
gandarussa flowers were extracted using the
maceration method. One gram of senggani powder
was soaked in 20 mL of ethanol solvent for 21
minutes. Similarly, one gram of gandarussa powder
was macerated in 20 mL of ethanol solvent for 21
minutes (Amin & Yuliana, 2016).

Thin Layer Chromatography (TLC) Analysis
Pigment separation from the extracts was carried
out using preparative thin-layer chromatography
(TLC). The mobile phase consisted of a mixture of
butanol:acetic acid:water (4:1:5). The eluent was
placed into a chamber and allowed to reach
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saturation. TLC separation was performed on silica
gel 60 F254 plates (10 x 10 cm).

The extracts obtained from the maceration of
senggani and gandarussa flowers were spotted onto
the TLC plate at a distance of 1 cm from the bottom
line and 1 cm from the top edge. The plates were then
developed using the prepared eluent (butanol:acetic
acid:water, 4:1:5). Once the solvent front reached the
limit line, the development was stopped. The
resulting spots were observed, and their Rf values
were calculated. The spots were further examined
under UV light at wavelengths of 254 nm and 366 nm
(Pangesty, 2018).

Preparative TLC isolates were obtained by
scraping the stationary phase at the corresponding
spots on the developed plate. The collected powder
was dissolved in 5 mL of 70% ethanol for senggani
samples and 5 mL of methanol for gandarussa
samples, followed by centrifugation to separate the
stationary phase (silica gel). The supernatant was
then collected and transferred into a cuvette for
analysis.

The samples were analyzed using a UV—Vis
spectrophotometer to determine the maximum
wavelength, with absorbance measured in the range
of 200—400 nm. FT-IR analysis of anthocyanins was
conducted using the supernatant, with absorption
spectra recorded in the wavenumber range of 400—
4000 cm™. This analysis provides information on the
functional groups present in anthocyanin compounds
(Yulianti, 2008).

Stability Testing of Colorants
A. pH Stability Test of Senggani Flower Extract

The pH stability of anthocyanin extracted
from senggani flowers was evaluated at pH values of
3.0, 4.0, 5.0, 6.0, 7.0, and 8.0. A total of 2.5 g of
senggani flower powder was weighed and placed into
a beaker, followed by maceration with 50 mL of 70%
ethanol for approximately 21 minutes. The extract
was then filtered using filter paper.

The filtrate was diluted to a concentration of
100 pg/mL and distributed into six vials. The pH of
each vial was adjusted to the designated values (pH
3.0-8.0). The absorbance of each sample was
measured using a UV—Vis spectrophotometer (Amin
& Yuliana, 2016).

B. pH Stability Test of Gandarussa Flower
Extract

The pH stability of anthocyanin extracted from
gandarussa flowers was evaluated at pH values of
3.0, 4.0, 5.0, 6.0, 7.0, and 8.0. A total of 2.5 g of
gandarussa flower powder was macerated with 50

mL of methanol for approximately 21 minutes and
then filtered.

The extract was diluted to a concentration of
1000 pg/mL and divided into six vials. The pH of
each vial was adjusted accordingly (pH 3.0-8.0), and
the absorbance was measured using a UV-Vis
spectrophotometer (Amin & Yuliana, 2016).

C. Temperature Stability Test of Senggani Flower
Extract

A total of 2.5 g of senggani flower powder was
macerated with 50 mL of 70% ethanol for
approximately 21 minutes and then filtered. The
extract was diluted to a concentration of 100 pg/mL
and distributed into five vials.

The pH of each sample was adjusted to pH 5.0.
The samples were then subjected to different
temperatures (25°C, 35°C, 45°C, 55°C, and 65°C).
The absorbance was measured using a UV-Vis
spectrophotometer (Amin & Yuliana, 2016).

D. Temperature Stability Test of Gandarussa
Flower Extract

A total of 2.5 g of gandarussa flower powder was
macerated with 50 mL of methanol for approximately
21 minutes and filtered. The extract was diluted to a
concentration of 1000 pg/mL and distributed into
five vials.

Each sample was adjusted to pH 5.0 and exposed
to different temperatures (25°C, 35°C, 45°C, 55°C,
and 65°C). The absorbance was then measured using
a UV-Vis spectrophotometer (Amin & Yuliana,
2016).

E. Time Stability Test of Senggani Flower Extract

A total of 2.5 g of senggani flower powder was
macerated with 50 mL of 70% ethanol for
approximately 21 minutes and filtered. The extract
was diluted to a concentration of 100 pg/mL and
divided into three vials.

Each sample was adjusted to pH 5.0 and
maintained at a temperature of 35°C for different
time intervals (30, 60, and 90 minutes). The
absorbance was measured using a UV-Vis
spectrophotometer (Amin & Yuliana, 2016).

F. Time Stability Test of Gandarussa Flower
Extract

A total of 2.5 g of gandarussa flower powder was
weighed and placed into a beaker, followed by
maceration with 50 mL of methanol for
approximately 21 minutes. The extract was then
filtered using filter paper.
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The filtrate was diluted to a concentration of
1000 pg/mL and divided into three vials. Each
sample was adjusted to pH 5.0 and maintained at a
temperature of 35°C for different time intervals (30,
60, and 90 minutes). The absorbance was measured
using a UV-Vis spectrophotometer (Amin &
Yuliana, 2016).

Results and Discussion

In this study, the samples used were
senggani flowers (Melastoma malabathricum L.) and
gandarussa flowers (Ruellia simplex C. Wright),
which were collected from Dusun Pulau Temiang,
Tebo Ulu District, Tebo Regency, Jambi, Indonesia.

The objective of this study was to evaluate
the stability of natural colorants and to identify the
functional groups present in senggani and gandarussa
flower extracts as potential natural dyes.

(a)
(a) TLC results of senggani ﬂower extract
(Melastoma malabathricum L.)
(b) TLC results of gandarussa flower extract
(Ruellia simplex C. Wright)

Figure 1. Phytochemical analysis based on
chromatographic profiles of senggani flower extract
(Melastoma malabathricum L.) and gandarussa
flower extract (Ruellia simplex C. Wright).

The initial stage of the analysis involved
qualitative evaluation using thin-layer
chromatography (TLC), which consists of the sample
extract, mobile phase, and stationary phase. The TLC
method was employed to separate compounds based
on the spots formed on the plate.

The TLC results of senggani flower extract
(Melastoma malabathricum L.) and gandarussa
flower extract (Ruellia simplex C. Wright), using a
mobile phase of butanol:acetic acid:water (4:1:5),
showed Rf values of 0.8 for senggani extract and 0.5
for gandarussa extract (Figures 6 and 7). An optimal
separation is typically indicated by Rf values within
the range of 0.2-0.8. After determining the most
suitable mobile phase, the obtained Rf values were
compared with those reported in the literature.

According to Fatonah et al. (2016), the stability
test of anthocyanin colorants from senggani fruit
extract using the same mobile phase composition
(butanol:acetic acid:water, 4:1:5) produced two spots
on the TLC plate, with Rf values of 0.2 and 0.8. The
Rf value of 0.8 was identified as anthocyanin,
specifically pelargonidin.
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(a) Maximum wavelength (Amax) of senggani flower
extract (Melastoma malabathricum L.)
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(b) Maximum wavelength (Amax) of gandarussa
flower extract (Ruellia simplex C. Wright)

Figure 2. UV-Vis spectrophotometric spectrum of
anthocyanins from senggani flower (Melastoma
malabathricum L.) and gandarussa flower (Ruellia
simplex C. Wright) at 276 nm.
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The spots obtained from preparative TLC
were scraped off, dissolved in 70% ethanol for
senggani flower (Melastoma malabathricum L.) and
in analytical-grade methanol for gandarussa flower
(Ruellia  simplex C. Wright), followed by
centrifugation. The supernatant was then collected
and analyzed using UV—Vis spectrophotometry and
FT-IR.

UV-Vis spectrophotometric analysis was
conducted to determine the maximum absorption
wavelength and to identify the type of anthocyanin
present in the extracts of senggani and gandarussa
flowers. The results showed that the maximum
absorption wavelength (Amax) was observed at 276
nm, with absorbance values of 0.350 for senggani
flower extract and 0.408 for gandarussa flower
extract.

According to Harborne (1967), an absorption
wavelength at 276 nm is associated with
anthocyanins of the petunidin type.
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(b) Gandarussa flower (Ruellia simplex C. Wright)

Figure 3. FT-IR spectra of isolates from
senggani flower (Melastoma malabathricum L.) and
gandarussa flower (Ruellia simplex C. Wright).

The obtained wavenumbers were compared
with those reported in the literature. The FT-IR
spectrum  of senggani flower (Melastoma
malabathricum L.) showed absorption bands at
2949.56 cm™, indicating the presence of phenolic C—
H groups; at 1651.49 cm™, suggesting the presence
of amine and oxime groups (C—N); and at 1114.34
cm™, corresponding to C—O stretching vibrations of
alcohol groups (Appendix 1, Figure 10, Table VI).

Meanwhile, the FT-IR spectrum of
gandarussa flower (Ruellia simplex C. Wright)
exhibited absorption bands at 2832.26 cm’!,
indicating aldehydic C—H groups; at 1655.69 cm™,
corresponding to carbonyl groups (C=0); and at
1113.51 cm™, representing C—O stretching vibrations
of alcohol groups (Appendix 1, Figure 11, Table VII).

Both senggani and gandarussa flower
extracts showed similar absorption bands
corresponding to alcohol (C-O) functional groups,
indicating the presence of common functional groups
in both samples.

These findings are consistent with previous
studies. Damayanti et al. (2014) reported that the FT-
IR spectrum of anthocyanins from purple sweet
potato exhibited O—H absorption at 3348.48 cm™,
aromatic C=C at 1641.17 cm™, and C-O alcohol at
1015.70 cm™. Similarly, Ondagau et al. (2018)
demonstrated that plant extracts containing
anthocyanins exhibit characteristic functional groups
such as O-H (alcohol), C—-O-C (ether), aromatic
C=C, and aromatic C-H.

Phytochemical group testing further
confirmed the presence of flavonoid compounds,
particularly anthocyanins. Based on the chemical
structure of anthocyanins, which includes hydroxyl
(—OH) functional groups (Priska et al., 2018), the FT-
IR spectral results in this study indicate that the
identified compounds are anthocyanins. Therefore,
these findings support the potential of senggani and
gandarussa flowers as sources of natural colorants.
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Figure 4. pH stability profile of senggani flower
(Melastoma malabathricum L.) and gandarussa
flower (Ruellia simplex C. Wright).

The stability of the colorant against pH was
evaluated at various pH levels of 3, 4, 5, 6, 7, and 8
using different concentrations. The senggani flower
(Melastoma malabathricum L.) extract was tested at
a concentration of 100 pug/mL, while the gandarussa
flower (Ruellia simplex C. Wright) extract was tested
at 1000 pg/mL.

Based on the percentage transmittance data,
the optimum pH was found to be pH 5, with a %
transmittance value of 54% for senggani flower
(Melastoma malabathricum L.) and 33% for
gandarussa flower (Ruellia simplex C. Wright). The
decrease in percentage transmittance at pH values
beyond the optimum is attributed to the reduced
stability of anthocyanin compounds in the pH range
of 6, 7, and 8.

According to Fendri et al. (2018),
anthocyanin extracts from purple sweet potato peel
are stable at pH 1, 3, and 5. At pH 7 and 9,

Suhu °C
(b) Gandarussa flower (Ruellia simplex C. Wright)

Figure 5. Temperature stability profile of senggani
flower (Melastoma malabathricum L.) and
gandarussa flower (Ruellia simplex C. Wright).

The effect of temperature on anthocyanin
stability was evaluated at various temperatures of
25°C, 35°C, 45°C, 55°C, and 65°C, as anthocyanin
stability is influenced by temperature. Absorbance
measurements were carried out using a UV-Vis
spectrophotometer at the maximum wavelength of
276 nm.

Based on the temperature stability graph of
senggani flower (Melastoma malabathricum L.) and
gandarussa flower (Ruellia simplex C. Wright), the
results showed that anthocyanins in the senggani
flower extract were stable at 35°C, with %
transmittance values of 46% and 36%.
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Figure 6. Stability graph over time of senggani
flower (Melastoma malabathricum L.) and
gandarussa flower (Ruellia simplex C. Wright).

After determining the optimum pH and
temperature, the effect of heating time on
anthocyanin stability was evaluated at time intervals
of 30, 60, and 90 minutes.

The stability graph of senggani flower
(Melastoma malabathricum L.) and gandarussa
flower (Ruellia simplex C. Wright) showed that both
extracts were most stable at 60 minutes, with %
transmittance values of 37% and 32%, respectively.

Prolonged heating time resulted in increased
degradation of anthocyanin pigments in both
senggani and gandarussa flowers, indicating reduced
stability. The heating treatments at 30, 60, and 90
minutes using a water bath were conducted to
evaluate the percentage of anthocyanin degradation
under the applied temperature conditions (Panarigas
& Idiawati, 2015).

was stable at pH 5 and at a temperature of 35°C
at a concentration of 1000 pg/mL. Both extracts
showed optimal stability at 35°C for 60 minutes.
These results indicate that both senggani and
gandarussa flowers possess stable color
properties and potential as natural colorants.

2. The extracts of senggani flower (Melastoma
malabathricum L.) and gandarussa flower
(Ruellia simplex C. Wright) exhibited similar
functional groups, particularly the presence of
alcohol group vibrations (C—O), which are
associated with their properties as natural
colorants.
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