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This research aimed to determine the effect of differences in butterfly pea flower particle 

size and citric acid concentration on butterfly pea flower extraction, including yield and 

pH value analysis. The results showed that the particle size of butterfly pea flowers and 

the concentration of citric acid affected the yield. pH analysis showed that only treatments 

with different concentrations of citric acid affected the pH of butterfly pea flower extract. 

The highest yield in the treatment (7.52) and the highest pH (4,74). The above treatment 

can only be used for acidic food products, and citric acid can be replaced with food 

additives that lower the pH value but do not affect the taste so that it can be applied to all 

types of food. 
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1. INTRODUCTION  

1.1. Research Background  

The Telang flower (Clitoria Ternatea) is a simple source of 

natural blue dye. Anthocyanin pigments found in Telang flowers 

have the potential to be used as a natural food colouring in a 

variety of culinary sectors. In addition to enhancing color quality 

attributes, local natural dyes have the potential to offer 

antioxidant effects across a range of industries. Dyse from 

butterfly pea flowers can be obtained by extraction. The type of 

solvent used depends on the purpose of the extract; butterfly pea 

flower extraction is intended for food applications, so it is better 

to use a water solution because it is safer. Water in extraction is 

less than optimal than methanol, so additional treatments are 

needed to maximize extraction results. The main anthocyanin that 

causes the dark blue to purple color of butterfly pea flowers is 

delphinidin [1]. Delphinidin is the anthocyanidin that is most 

soluble in methanol, with the others being soluble in water, 

ethanol, and acetone [2]. A simple method is to add acidic 

additives. The easiest additive to find on the market is citric acid, 

so there is a need to study the effect of citric acid concentration 

on the results of butterfly pea flower extraction. According to Ref. 

[3], sample particle size influences the yield, total carotenoid 

content, color score and color strength in the extraction process. 

To obtain more efficient extraction, it is necessary to study the 

effect of particle size on the extraction results of butterfly pea 

flowers to obtain optimal extraction results [3]. 

1.2.  Literature Review  

The Telang flower (Clitoria ternatea L.) as its name suggests, 

Clitoria ternatea L. comes from the Ternate area, Maluku. Telang 

flower is a plant that contains antioxidants, namely anthocyanin, 

a pigment-rich in anthocyanins that might be used in various 

culinary sectors as a regional natural color. Antioxidants are 

molecules or compounds that are stable enough to donate 

electrons or hydrogen to free radical molecules or compounds and 

neutralize them, thereby reducing the ability to carry out free 

radical chain reactions [4]. 

The advantage of using anthocyanins is that there have been 

no side effects from anthocyanin consumption because there have 

been no reports of anthocyanin toxicity or intolerance. The Food 

and Drug Administration in the US and the European Union 

regulates its usage as a food additive. It is one of the colorants 

that is exempt from the Certification Food Additive Color 
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category. With the inclusion of anthocyanins in this group, the 

use of anthocyanins does not have a certain maximum limit as 

long as it is still in reasonable conditions [5]. 

Anthocyanin obtained from butterfly pea flowers can be 

extracted, and the most commonly used method is the maceration 

method. Maceration is an extraction method by soaking the 

material in a solvent suitable for the active compound to be taken 

with low or no heating. Factors influencing extraction include 

time, temperature, solvent type, ingredient ratio, and particle size 

[6]. Therefore, this paper aims to examine the effect of different 

particle sizes of butterfly pea flower powder on dissolution by 

adding different acid concentrations, thus producing optimal 

extraction results. 

1.3. Research Objective  

This research aims to determine the effect of butterfly pea flower 

particle size (i.e., 40 mesh, 60 mesh, 80 mesh, 100 mesh) and 

different concentrations of citric acid (i.e., 0%, 1%, 3%, 5%) to 

optimize the extraction of butterfly pea flowers. 

2. MATERIALS AND METHODS  

2.1. Preparation of  Flower  

The process of preparing research raw materials began with 

butterfly pea flowers (Clitoria ternatea L.) harvested from the 

yards of residents' houses on the Lintas Sumatra road, Solok 

Regency (at coordinates 0°45'33.4"S 100°41'17.4"E). The 

flowers used are fresh. Next, the process of splitting the flower 

petals is carried out; the material taken is the flower crown. First, 

the fresh flowers were sorted, then thirdly, the fresh flowers were 

dried using a food dehydrator (Shanben SMX-01 345W) at a 

temperature of 450C for 4 hours, before which the butterfly pea 

flowers were wilted at room temperature in an open container for 

8 hours. Flowers dried using a food dehydrator are subjected to a 

size reduction process using a flour mill (Padabanic 6977 180W), 

then sieved using a sieve according to the treatment.  

 

 
 

Fig 1. Preparation of flower: (A) Raw material, (B) dried flower, (C) Milling, (D) Particle size. 

2.2. Maceration Extraction Method of Butterfly Pea 

Flower 

The extraction process uses butterfly pea flower material with a 

material and solvent ratio of 1:100. The maceration method uses 

a solvent according to the treatment, and the maceration time is 

45 minutes at a temperature of 650C. After that, the sample was 

filtered using Whatman filter paper no. 41 then produces butterfly 

pea flower extract in a solvent. The extract obtained is then put 

into a glass bottle coated with aluminum foil and stored in a 

refrigerator at a temperature of 10-120C for use. 

 

 

 

 
 

Fig 2. Extraction of butterfly pea flower: (A) Butterfly pea flower powder, (B) Maceration, (C) Extract filtering, and (D) Extract after 

filtering. 

 

2.3. Analytical methods 

The research was carried out experimentally, using a Randomized 

Completely Block Design (RCBD) factorial with 2 factors: factor 

I, butterfly pea flower particle size with 4 butterfly pea flower 

particle sizes, and factor II, 4 different solvent concentrations. 

The research parameters consisted of yield. The method was 

adopted by Ref. [7]. Total anthocyanin [8] and pH value were 

measured with a pH meter. 
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3. RESULT AND DISCUSSION 

3.1. Total Yield 

Based on the research results, it is known that there is an 

interaction between particle size treatment and citric acid 

concentration in butterfly pea flower extract. The treatment of 

100 mesh butterfly pea flower powder with distilled water 

solvent: 5% citric acid was the treatment with the highest value, 

namely 7.52%, while the treatment of 40 mesh butterfly pea 

flower powder with distilled water solvent was the treatment with 

the lowest yield value, namely 0.58%. It can be seen in Figure 3. 

The treatment with the highest concentration of citric acid and the 

smallest particle size had the highest yield. Meanwhile, treatment 

without adding citric acid and the largest particle size had the 

lowest yield value. 

 
Fig 3. Yield: (A1) Butterfly butterfly pea flower powder 40 mesh, (A2) Butterfly butterfly pea flower powder 60 mesh, (A3) Butterfly 

butterfly pea flower powder 80 mesh, (A4) Butterfly butterfly pea flower powder 100 mesh, (B1) Aquades, (B2) Acid 1% citric acid, 

(B3) 3% citric acid, (B4) 5% citric acid.  

According to Jackman and Smith (1996), adding an acid 

solution to the pigment extraction process causes damage to plant 

cell membranes and simultaneously dissolves the pigment [9]. So, 

as the concentration of citric acid increases, more and more of the 

substances that are attracted to a raw material are obtained. The 

extraction mechanism begins with solvent adsorption on the 

sample surface, followed by solvent diffusion into the sample and 

analyte (analyte-solvent interaction). Next, the analyte solvent 

diffuses onto the sample surface, and the analyte solvent is 

desorbed from the sample surface and added to the solvent. When 

the sample and solvent come into contact, the analyte solvent 

moves to the sample surface very quickly [10]. So, it can be 

concluded that the smaller the sample particle size, the greater the 

sample's surface area, so the yield from the extraction of Telang 

flowers is greater. 

3.2. pH 

Based on the research results, it is known that there is no 

interaction between particle size treatment and citric acid 

concentration in butterfly pea flower extract. Still, the citric acid 

concentration factor has a real influence (Table 1.). In Saati's 

opinion (2005), the pH of the pigment will also affect its yield; 

the higher the pH concentration, the larger the yield because a 

high pH can hydrolyze more anthocyanin pigments [11]. The pH 

of the pigment will decrease as the concentration of citric acid 

added increases. The average pH value of butterfly pea flower 

extract in several treatments of particle size and citric acid 

concentration is presented in Table 1. 

 

 

 

Table 1. pH Analysis of Butterfly Flower Extract 

Treatments pH  

Citric acid concentration (%)   

0 4.74 d 

1 2.41 c 

3 2.05 b 

5 1.89 a 

 

The concentration of 5% citric acid with an average pH of 

1.89 had the highest acidity compared to other treatments (Figure 

4). The 0% citric acid treatment had the lowest acidity, with an 

average pH of 4.74. The research results showed that the higher 

the concentration of citric acid, the higher the acidity of the 

extract obtained.  

 

 
Fig 4. pH: B1 (Citric Acid Concentration 0%), B2 (Citric Acid 

Concentration 1%), B3 (Citric Acid Concentration 3%), B4 

(Citric Acid Concentration 5%). 
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4. CONCLUSION 

Treatment using different sizes of butterfly pea flower particles 

and citric acid with different concentrations significantly affected 

the yield, whereas, in the test, only the treatment with differences 

in citric acid concentration had a significant effect. The above 

treatment can only be used for acidic food products, and citric 

acid can be replaced with food additives that lower the pH value 

but do not affect the taste so that it can be applied to all types of 

food. 
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