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Abstract. Butterfly pea flower (Clitoria ternatea L.) is a plant with economic
value, containing anthocyanin and polyphenol compounds which have the
potential to act as antioxidants. Extraction of butterfly pea flower anthocyanins
can be done by maceration using water and ethanol, and phenolic extraction of
butterfly pea flowers with ethanol. This research aims to determine the effect of
different solvents on the anthocyanin and polyphenol content of butterfly pea
flowers. The methods used surveys and selected random sampling with a total
of 25 plants. Anthocyanin analysis on butterfly pea flowers was performed using
the differential pH method, and polyphenol analysis was conducted using the
Folin-Ciocalteu method. The results showed that different solvents had a
significant effect on the total anthocyanin and polyphenol content in butterfly
pea flowers. Based on the BNJ analysis, extraction using ethanol yielded the
highest anthocyanin content of 24,08 + 3,8 mg/100g, followed by aquades at
15,76 + 1,55 mg/100g, and acetone at 9,01 £ 3,24 mg/100g. The BNJ analysis
showed that extraction using acetone resulted in the highest total polyphenol
content of 319,6 + 21,1 mgGAE/g, followed by aquadest at 83,2 + 12,9
mgGAE/g, and ethanol yielded the lowest total polyphenol content of 24,72 +
12,7 mgGAE/qg.
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A. Introduction

Butterfly pea (Clitoria ternatea L.) has distinctive colored flowers such as purple, blue,
pink, and white and is included in the Fabaceae family. This plant is spread in subtropical and
tropical areas such as Indonesia, to America and Africa (Angriani, 2019). The butterfly pea
flower is a part known for its secondary metabolite compounds which have benefits including
anthocyanins and polyphenols. Secondary metabolites such as anthocyanins and polyphenols
are produced through the secondary metabolite biosynthesis pathway. Butterfly pea flowers
have polyphenol and anthocyanin compounds which are dyes that have antioxidant benefits
(Kusbiantoro & Purwaningrum, 2018). Extraction of active compounds in plants can be done
by solvent extraction. The selection of the type of solvent used for extraction is adjusted to the
polarity of the desired compound. According to the principle of like dissolves like, a solvent
will tend to dissolve a compound that has the same level of polarity (Mariana et al., 2018).
Studies related to the use of various types of solvents for the extraction of anthocyanins and
polyphenols in butterfly pea flowers have not been widely conducted, so research is needed on
the use of various types of solvents to determine the type of solvent that is optimal in the
extraction of anthocyanins and polyphenols in butterfly pea plants. This research aims to
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determine the effect of different solvents on the anthocyanin and polyphenol content of butterfly
pea flowers.

B. Methods

This research used a survey method and a randomly selected sampling technique of leaves
and flowers of butterfly pea plants (purposive random sampling). The butterfly pea flower
samples were dried until they reached a constant weight. Butterfly pea flower extraction was
carried out with ethanol, acetone, and aquadest with a ratio of simplicia and solvent of 1:10. A
total of 100 g of butterfly pea flower simplicia was extracted with 1L of each solvent. The
sample was macerated in a tightly closed glass container for 3 days then filtered to separate the
filtrate and residue. The resulting extract was evaporated using a Rotary Vaccum Evaporator
until a thick extract was obtained (Handayani et al., 2020).

1. Total Anthocyanin Analysis

A total of 1 g of butterfly pea flower extract from each solvent (water, ethanol, and acetone)
was dissolved in 100 mL of the same solvent. A total of 5 mL of each extract was mixed with
KCI buffer pH 1.0, left for 30-60 minutes, then the absorbance was measured using a UV-Vis
spectrophotometer at wavelengths of 510 nm and 700 nm. For pH 4.5, a total of 5 mL of extract
was mixed with sodium acetate buffer pH 4.5, left for 30-60 minutes, and the absorbance was
measured using a UV-Vis spectrophotometer. The absorbance of the sample was determined
and the total anthocyanin content was calculated according to the formula: A = (A510 — A700)pH

10— (A510- A700) pi 45 Antosianin Total (mg/100 g) = 2% M"‘;" ff)’(‘“/’vx 1000

2. Total Polyphenol Content Measurement

Butterfly pea flower extract from each solvent as much as 10 mg was dissolved with the
initial solvent until it reached 10 mL to obtain a 1000 ppm extract solution. 0.2 mL of extract
solution, added 1 mL of 10% v/v Folin-Ciocalteu reagent, homogenized, and left for 8 minutes.
After that, 3 mL of 7.5% Na.CO:s solution was added, homogenized, and left for 60 minutes at
room temperature. The absorbance of the extract solution was measured using a UV-Vis
spectrophotometer at a wavelength of 765 nm. Measurements were carried out three times for
each butterfly pea flower extract solution with different solvents. The calculation of total

polyphenol content was carried out using the formula: TPC= == o

C. Results And Discussion
1. Anthocyanin content

The research results show that the total anthocyanin content of different solvents showed
significant results. The results of anthocyanin content of butterfly pea flowers using different
solvents showed significantly different results (Table 1)

Tabel 1. Test results of the effect of different types of solvents on the anthocyanin content of butterfly

pea flowers
Types of Solvents Total anthocyanin content (mg/100 g)
Acetone 9,01 + 3,252
Ethanol 24,08 + 3,8°
Aquades 15,86 + 1,53°

Note: Numbers followed by different letters indicate significantly different results at the 0.05 test level

Ethanol extract of butterfly pea flowers produced the highest anthocyanin content, namely
24.08 + 3.8 mg/100g, followed by aquadest 15.86 + 1.53 mg/100g, and acetone extract of
butterfly pea flowers produced the lowest anthocyanin, namely 9.01 + 3.25 mg/100g (Table 3).
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The results of this study are in accordance with the research of Trinovani et al. (2022), based
on the average measurements and calculations carried out on the total anthocyanin content in
black sticky rice tape extract samples, it shows that the extract using ethanol has the highest
anthocyanin content (8.41 + 0.22 mg/100g), compared to water solvents (3.65 + 0.13 mg/1009)
and methanol (4.11 £ 0.17 mg/100g). Meanwhile, the research of Le et al. (2019) stated that the
use of 96% ethanol solvent in the extraction of Carrisa carandas fruit was able to produce a
higher total anthocyanin content of 8.99 mg/g compared to water solvent which produced a
total anthocyanin content of 5.65 mg/g.

Ethanol produces higher anthocyanin content in butterfly pea flower extraction compared
to acetone and aquades due to differences in solvent polarity. Anthocyanin is a polar compound
belonging to the flavonoid group while ethanol has a medium polarity that is very suitable for
dissolving anthocyanin effectively (Siregar, 2009). Acetone is a semipolar solvent with a lower
polarity than ethanol so it is less effective in dissolving anthocyanin effectively. Aquades has a
very high polarity, but is often less effective because anthocyanin is less stable in water or more
susceptible to degradation. Ethanol is able to penetrate cellular structures better than water,
which allows for more efficient anthocyanin extraction.

2. Polyphenol content

The results of the analysis of the total polyphenol content of butterfly pea flowers against
different solvents produced significant results (Table 2).
Table 2. Results test of the effect of different types of solvents on polyphenol content of butterfly pea

flowers
Type of solvent Total polyphenol content (mg GAE/qQ)
Acetone 319,6 +21,1°
Ethanol 24,7 £12,7°
Aguadess 83,2 +12,9°

Note: Numbers followed by different letters indicate significantly different results at the 0.05 test level

The results of the BNJ test showed that the polyphenol content of butterfly pea flowers
using different solvents showed significantly different results. The acetone extract of butterfly
pea flowers produced a content of 319.6 + 21.1 mgGAE/g, followed by the aqueous extract of
butterfly pea flowers 83.2 + 12.9 mgGAE/g, and the ethanol extract of butterfly pea flowers
24.7 £ 12.7 mgGAE/g (Table 2).

The results of this study are in line with the research conducted by Rifai et al. (2018), which
explains that the total polyphenol content of avocado seeds using three different types of
solvents, namely ethanol, acetone, and methanol, gives different results. The use of acetone in
their study resulted in the highest total polyphenol content of 803.46 mg/100 g, while the lowest
total polyphenol was found in the methanol solvent treatment with a result of 31.2 mg/100g.
Research by Nursamsiar et al. (2023), also explains that the use of acetone as a solvent in
phenolic analysis in kesambi leaves resulted in the highest phenolic content of 355.3 + 3.74
mMgGAE/g. Suryanto et al. (2011), added that the acetone extract of goroho banana produced
the highest phenolic content, namely 181.87 + 0.03 mgGAE/g, and the use of ethanol extract
of goroho banana produced the lowest total phenolic content, namely 152.14 + 0.01 mgGAE/qg.

D. Conclusion

The difference in the type of solvent used in the extraction of butterfly pea flowers affects
the content of anthocyanins and total polyphenols. Extraction with ethanol produced the highest
anthocyanins of 24.08 + 3.8 mg/100g, while extraction with acetone produced the highest total
polyphenols of 319.6 + 21.1 mgGAE/qg.
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