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Abstract

Buni fruit (Antidesma bunius (L) Spreng) contains vitamins, anthocyanins, flavonoids, and phenolic acids.

Anthocyanins are a group of red to blue pigments widely distributed in plants. Anthocyanins in Buni are dyes that can

be used as alternative natural dyes. In this research, anthocyanin was extracted from Buni. The extraction process was

carried out using various solvents, namely 10% citric acid, 70% ethanol, and distilled water for three days. The results

showed the total levels of anthocyanins with 10% citric acid, 70% ethanol, and distilled water was 453.05 mg/L,

410.91 mg/L, and 361.64 mg/L, respectively. Citric acid was more optimal solvent for extracting anthocyanins in

Buni.
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Abstrak

Buah Buni (Antidesma bunius (L) Spreng) mengandung vitamin, antosianin, flavonoid dan asam fenolat. Antosianin

merupakan kelompok pigmen yang berwarna merah sampai biru yang tersebar luas pada tanaman. Antosianin dalam

buah Buni merupakan zat warna yang dapat dijadikan sebagai alternatif pengganti pewarna sintetis yang aman bagi

kesehatan. Pada penelitian ini akan dilakukan proses ektraksi antosianin dari buah Buni. Proses ektraksi dilakukan

dengan variasi pelarut yang digunakan, yaitu etanol 70%, aquades, dan asam sitrat 10% selama 3 hari. Hasil penelitian

menunjukkan kadar total antosianin dengan pelarut asam sitrat 10%, etanol 70% dan aquades masing-masing sebesar

453,05 mg/L, 410,91 mg/L dan 361,64 mg/L. Asam sitrat lebih optimal dalam mengekstrak antosianin pada buah

Buni.

Kata kunci : buah Buni, ekstraksi, asam sitrat, etanool, pelarut
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INTRODUCTION

Dyes are usually used to increase the

attractiveness of both food and clothing.

Sometimes synthetic dyes are used to give

food coloring, such as red dye Rhodamine B,

Brlilliat blue, tartrazine, allura red, etc. (Xu et

al. 2016; Djarismawati et al. 2012; El-Wahab

& Moram 2013; Hajimahmoodi et al. 2013).

If used in the long term, this dye can cause

cancer and damage the liver and kidneys

(Skjolding et al. 2021). The use of natural

dyes can replace synthetic dyes.

Indonesia is a tropical country with

various fruit and vegetable crops. Some fruits

contain vitamins, anthocyanins, flavonoids,

and phenolic acids. The anthocyanin content

in fruit can be used as a natural dye. The

anthocyanin pigment is red color and can be

used as a colorant because it gives an

attractive color, especially to food (Ingrath

2015; Widyasanti et al. 2018).

Many anthocyanin pigments are

obtained from red fruits and plants, such as

dragon fruit (Widyasanti et al. 2018), roselle

flower (Djaeni et al. 2017), mangosteen peel

(Meriatna & Ferani 2017), sweet potato

(Handayani & Zurrahmi Wirda 2017), sappan

wood (Nomer et al. 2019), etc. Anthocyanins

can give red, violet, purple, and blue colors to

leaves, flowers, fruits, and vegetables (Bridle

& Timberlake 1997). Anthocyanins belong to

pigments called flavonoids (Harborne &

Mabry 2013). Buni is a red fruit when ripe.

Buni grows wild in India, Sri Lanka, Burma,

Malaysia, and Indonesia. Buni is widely

found on the island of Java (Sosef et al.

1998). Buni contains nutrients such as

carbohydrates, proteins, vitamins, minerals,

organic acids, phenolic acids, and

anthocyanins. The anthocyanin value in Buni

is higher than in apple, red cabbage, plum,

and strawberry (Octaviani & Rahayuni

2014). Buni is rarely consumed directly

because its taste is sour. Therefore, using

Buni for other high-value products can

increase the added value of Buni.

Several studies have been conducted

regarding the extraction of anthocyanin

pigments from fruit. For example, research

conducted by Saati (Saati 2010) extracted

anthocyanins from super red dragon fruit

skin, using water and citric acid as a solvent,

resulting in the most significant yield of

10.20% at a 4-day storage mass with a solvent

ratio of 9:1 water and citric acid and a pH of

1. 91. Anthocyanins can also be obtained

from the fruit of Rosella flowers and the

sappan wood. The anthocyanin extraction

process is influenced by several factors,

including solvent, solvent ratio, and soaking

time. Therefore, the aim of this study was to

investigate the effect of solvents on the

extraction of anthocyanin substances in Buni,

which can be used as natural dyes.

MATERIAL AND METHODS

The Buni used in this research came

from the traditional market in Pamulang,

South Tangerang, Indonesia. All solvents

used in this process are of technical grade, but

chemicals for analysis are of analytical grade

from Merck.

Buni was washed using tap water to

remove impurities attached to the fruit, then

drained in the open air. The Buni was then cut

into small pieces and put into a glass beaker.

In this extraction process, 200-gram Buni

was used and immersed in 500 ml of solvent.

The solvent used was 10% citric acid, 70%

ethanol, and distilled water. The extraction

process was conducted for three days. After

the extraction process, the filtrate was filtered

from solid waste and stored in a refrigerator

before analysis. The research scheme is

shown in Figure 1 .
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Figure 1. Scheme of extraction of anthocyanins

Analysis of anthocyanin content was

carried out using the differential pH method.

A specific volume of Buni extract was

dissolved in two different buffer solutions.

The first solution was dissolved with 0.025 M

KCl buffer pH 1.0, and the other solution was

dissolved in 0.4 M sodium acetate buffer pH

4.5. This sample was then measured using a

spectrophotometer at two wavelengths, at the

maximum absorbance and at 750 nm. This

wavelength is the wavelength that produces

the highest absorbance value. Anthocyanin

levels were measured using a

spectrophotometer UV-Vis (Agilent).

Anthocyanin content was calculated based on

the formula for total anthocyanin content

(Nicoue et al. 2007) as follows:

A= (AλMax – A700)pH 1.0 – (AλMax – A700)pH 4.5

Total Anthocyanin Content (mg/1000ml) =
஺௫ெ௏௫஽ி௫ଵ଴଴଴ɛ௫௅

Where

ɛ = extinction coefficient = 26900 L/cm.mol

MW = 449 g/gmol acting as cyaniding-3-glucoside

DF = Dilution factor

L = cuvette width (1 cm)
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RESULT AND DISCUSSION

In this study, the extraction process was

carried out on various solvents with different

pH. (aquades and alcohol are neutral, while

citric acid is a solvent with acidic). The

anthocyanin extraction process in Buni is

shown in Figure 2. As shown in Figure 2, it

can be seen that the extraction process of

Buni produces a red color. Buni contains

anthocyanins which produce a red color at

low pH (1-3). Anthocyanins in Buni are

natural pigments influenced by the presence

of light, oxygen, enzymes, proteins, and

metal ions (Rein 2005). This phenomenon

shows the extraction of anthocyanins from

Buni occurred in the three solvents.

Compounds of the flavonoid group such as

anthocyanins are polar compounds and can

be extracted with polar solvents. (Harborne &

Mabry 2013).

Figure 2. Extraction process of Buni (a) distilled water, (b) ethanol 70%, (c) citric acid

The total anthocyanin content (TAC)

from Buni extraction is shown in Figure 3.

The pigmen anthocyanins is affected by pH

so in this study the extracted was dissolved in

different pH and measure in two wavelengths

of spectrophotometry. The results of the

absorbance measurement of buni ekstract

showed that buni extract absorbed the visible

long spectrum at a wavelength of 520 nm.

This is because the color of the anthocyanin

substance in the buni extract is purplish red.

The main dyes found in buni fruit are

delfinidine-3-O-glucoside, cyanidin-3-O-

glucoside and cyanidin-3-O-rutinoside.

These compounds are flavonoids and

phenolic groups (Kapasakalidis et al. 2006).

The red color of the buni extract is due to the

presence of glucosides with cyanidin

compounds (Fernando & Senadeera 2008).

a b c



Jurnal Ilmiah Teknik Kimia, Vol. 6 No. 2 (Juli 2022) E-ISSN 2685 – 323X

Jurnal Ilmiah Teknik Kimia 69 Juli 2022, 6 (2)

Figure 3. Total Anthocyanin Content with variant solvent

In Figure 3, it can be seen that the TAC

produced from the use of distilled water,

citric acid, and ethanol as solvents were

361.6369 mg/L, 453.0476 mg/L, and

410.9101 mg/L, respectively. The use of

water as a solvent in the buni extraction

process aims to produce extracts without

chemicals addition. This process will produce

extracts more friendly to the human and

environment. The use of water can extract

TAC with value 361.6369 mg/L. This result

is still lower than the other two solvents.

However, this concentration can still give a

deep red color in the resulting extract.

Buni extracted using citric acid

produced higher anthocyanins levels than

using distilled water and ethanol. This is

because the pH of citric acid is more acidic

than the other two solvents. Acidic conditions

will affect the extraction results. An

increasingly acidic situation will cause more

anthocyanin pigments to form colored

flavilium or oxonium cations (Moulana et al.

2012). In addition, citric acid can cause

hydrolysis of acyl groups, a labile, co-

pigment, or metal complex that is part of the

original form of anthocyanins that

contributes to its stability. Besides that, the

more acidic conditions cause many of the

vacuole cell walls to break, so more

anthocyanin pigments are extracted

(Tensiska & Natalia 2007). This study

showed results that were close to the same as

the anthocyanins extracted from the skin of

the dragon fruit (Ingrath 2015).

Using citric acid results in high TAC

levels in buni extract so this extract can be

used for various benefits; one example can be

used as a dye. With high levels, the colored

substance can be converted into powder form

so that the application of the dye becomes

wider and lasts longer (Permatasari &

Deofsila 2021)

CONCLUSIONS

Based on the study results, it can be

concluded that anthocyanin pigments can be

extracted from the Buni. The extraction

process can be carried out using all three

solvents, but the highest anthocyanin content

is obtained with citric acid as a solvent. The

highest anthocyanin content is 453 mg/L. The
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anthocyanin pigment extracted from this

Buni can be used as a natural colorant for

food and non-food dyes.
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