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Abstract. Blue Pea Vine (Clitoria Ternatea L.) is an edible flower 

which is rich in compounds of anthocyanin. The purpose of this 

research is to determine the best immersion time for anthocyanin 

extraction of blue pea vine by using maceration method. It also 

attempts to reveal the anthocyanin content, as well as the color and 

pH from blue pea vine extraction.Three treatments were treated with 

two replications, namely the first treatment of soaking is for 24 

hours, 48 hours and 72 hours. The best soaking time in the treatment 

was 48 hours which resulted the highest anthocyanin content of 

172,833 mg / 100g. The color result was based on the level of 

attention to the achromatic color from the extraction of 48 hours of 

blue connection with an L * value of 25.95, the a* value of -0.4, and 

b * value of 1.35. The pH value result is pH 4.61  
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1. Introduction 
Blue Pea Vine (Clitoria ternatea L.) is characterized as the tribe of Papilionaceae or Febaceae 
(legume) which is categorize as a tropical plant that is widely grown in Indonesia [1,2,3,4,5]. Blue 
Pea Vine have many pharmacological potentials including antioxidants, anticancer, antimicrobial, 
anti-inflammatory, antidiabetic, analgesic, antipyretic, anticidal as well as for the central nervous 
system [6,7,8,9,10]. This flower‟s petals contain phytochemical components such as tannins, 
plobatin, saponins, phenols, flavonoids, triterpenoids, alkaloids, anthraquinones, anthocyanins, 
flavonol glycosides, steroids, essential oils, and stigmas -4-ene-3,6-dione [11,12]. 
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Anthocyanin compounds are classified as flavonoid compounds which are the largest group of 
natural pigments in plants [13,14,15,16,17,18]. It is also able to create blue, purple, red and orange 
colors in vegetables, fruits, as well as flowers. Anthocyanins are polar color pigments that will 
dissolve in polar solvents [19,20,21]. Many anthocyanin compounds contained in Blue Pea Vine and 
have high antioxidant activity compared to other anthocyanins from flower extract. Additionally, 
the anthocyanin content in Blue Pea Vine was 5.40 or 0.23 mmol / mg [22,23,24,25]. 

The right maceration time will result in higher anthocyanin levels of Blue Pea Vine extract. The 
short maceration time will result in not all chemicals dissolving in the solvent used. If the maceration 
time is too long, the extracted active substance will be damaged [26,27,28,29,30]. Therefore, it is 
necessary to study the optimal extraction time so that it can produce good quality extracts 
[31,32,33,34,35]. The purpose of this study was to determine the best extraction time to produce the 
highest anthocyanin levels. 

The removal of anthocyanin compounds can be done by extraction. During the extraction 
process, the active compound will be dissolved by a pollutant or solvent according to its polarity. 
There are several factors that affect the extraction rate, namely raw material, extraction time, 
temperature, and the type of solvent. The method used in this research is maceration. The 
advantages of the maceration method are low cost, easy to do and and it does not need heated that it 
will not damage anthocyanin compounds [36,37,38,39]. It is because anthocyanin compounds are 
easily degraded by heat, therefore the extraction process is carried out using the maceration method. 
The purpose of this study was to determine the anthocyanin levels in Blue Pea Vine extract using the 
maceration method, to measure the color and pH of Blue Pea Vine extract.Tips: 

 

2. Experimental Section 

 
Figure 1. Experimental Section Reserch  
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2.1. Materials and tools 
The materials used in this study were dried Blue Pea Vine from Kediri district, East Java, 95% solvent 

ethanol  (Bratacho), 1% HCl (Merck, 37%), Buffer pH 4.0, 7.0 and 10 (Merck), KCl (Merck), Potassium 

Acetate (Merck) and aquades. Aditionally, the tools used in this study include the Simadzu UV-Vis 

Spectrophotometer, Minolta Chromameter, Vortex IKA (Germany), Ohaus pH Meter, 10 ml and 20 ml 

Iwaki measuring flasks. 

2.2 Research design 

The research was conducted using a completely randomized design 1 factor with 3 levels and was 

repeated 3 times. The treatments performed were the differences of anthocyanin extraction time from 

95% consisting of 24 hours, 48 hours and 72 hours extraction time. Furthermore, the result of Blue Pea 

Vine extract will then be measured for anthocyanin levels, color analysis and pH. 

2.3 Analysis of Anthocyanin Levels 

Testing anthocyanin levels of Blue Pea Vine extract was carried out by taking 1 ml of extracted filtrate 

using a pipette and placing it in a 20 ml volumetric flask. Next, it is diluted by using buffer pH 1.0 to the 

limit mark. Then, 1 ml of sample fluid then should be diluted anymore in a 10 ml volumetric flask using a 

pH 4.5 buffer. The absorbance of the sample was measured at λ540 and λ700 nm. The absorbance can be 

calculated using the formula: 

A= (A λ540 – A λ700 nm) pH 1.0 -  (A λ540 – A λ700 nm) pH 4.5) 

Anthocyanin Levels (mg) = 
                      

     
 

 

2.4 Color Analysis 

The measurement of the color of the anthocyanin pigments in Blue Pea Vine was carried out using a 

chromameter. The measurement procedure is to turn on the chromameter then determine the target 

reading for L, a *, b * and measure the color. Then, the color scale is read with parameter L * for 

brightness (lightness) and a *, b * for chromaticity values. 

2.5 pH measurement 

The measurement is conducted by performing the calibration of the tools used in the pH 4.0 buffer 

solution then the pH 7.0 buffer, and finally the pH 10 buffer solution. After completing the calibration, it 

then switches the pH meter tool mode for measurement and dips the pH meter electrode tip in the liquid 

where pH will be measured. 

 

3. Results and Discussion 
3.1 Anthocyanin levels 

The determination of the anthocyanin pigments was carried out by the pH difference method, namely pH 

1.0 and pH 4.5. Anthocyanin pigments at pH 1.0 are in the form of oxonium compounds. The more acidic 

conditions approaching pH 1 will cause more anthocyanin pigments to be in the form of colored flavilium 

or oxonium cations and the absorbance measurements will show the greater number of anthocyanin 

compounds. Anthocyanin pigments at pH 4.5 are in weak acidic conditions where the flavilium cation 

changes to a more stable, colorless hemiketal and chalcone form. The difference in absorbance between 

the two buffer solutions was commensurate with the monomeric anthocyanin pigment. 

Based on the measurement of anthocyanin levels at a wavelength of 540 nm, it was carried outusing 

triplo method or using 3 samples of each sample observed. The average results of measuring the 

anthocyanin levels of the pH extract can be seen in Table 1. 
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Table 1.  Anthocyanin Levels of Blue Pea Vine 

Extraction time Anthocyanin Levels (mg/100g) 

24 Hours 85,443 

48 Hours 172,833 

72 Hours 58,126 

 

Based on Table 1, it can be concluded that the extraction time has an effect on the anthocyanin levels 

produced. Extraction time is an important thing that must be considered in the anthocyanin extraction 

process, because it can affect the quality of the extraction yield [40,41]. The right maceration time will 

produce high anthocyanin levels as shown in the 48 hours treatment. The short maceration time will cause 

the active substance contained in the material not to be completely extracted by the solvent used as shown 

in the 24-hour treatment and if the maceration time is too long, the extracted active substance will be 

damaged as shown in the 72-hour treatment [39,42]. This is reinforced by the opinion [40,41], the longer 

the maceration time, the longer the contact between the material and the solvent will be, while each 

material to be extracted has an optimum limit. If the maceration time exceeds the optimum limit, the 

extraction will have no effect because the compound will undergo a decomposition or change in chemical 

structure. Moreover, the results of the optimum anthocyanin levels in the extract of 1% HCl in ethanol 

95% of Blue Pea Vine at 48 hours maceration time have resulted in anthocyanin levels of 172.833 mg / 

100 g. 

The 48 hours treatment is the best treatment when compared to the 24 hours and 72 hours treatment. 

When compared with the anthocyanin content test of rosella flowers, the highest anthocyanin levels were 

4.755mg / 100g with a maceration process of 48 hours [43]. The results of extraction of Blue Pea Vine 

anthocyanin levels are relatively higher when compared to the results of extraction of rosella flowers that 

have been tested previously. When compared with testing [44] on anthocyanin levels of other ornamental 

flower extracts, anthocyanin levels from Blue Pea Vine were higher. Comparison of anthocyanin levels 

from telang flowers with other ornamental flowers can be seen in Table 2. 

Tabel 2. Comparisson Anthocyanin Levels Blue Pea Vine with other flower 

Kind of Flower Anthocyanin Levels (mg/100g) 

Telang 172,833 

Mawar 3,180  [45] 

Bunga mekar pukul 4 3,910 [45] 

Rosela 4,755  [46] 

 

This is in accordance with the statement [25,47,48] that many anthocyanin compounds contained in 

Blue Pea Vine have high antioxidant activity when compared to other ornamental flower extract 

anthocyanins. Anthocyanin levels of various kinds of flower petals have different levels of anthocyanins 

contained, several factors that can affect including sunlight, climate and soil [49]. 

3.2 Color Analysis 

The measurement of the color of Blue Pea Vine anthocyanin extract using a chromameter uses a hunter 

notation system in its measurements. Color measurement with the Hunter notation system is much faster 

with good precision. This system consists of 3 parameters, namely L, a and b. The color location in this 

system is determined by the coordinates L *, a * and b *. The results of measuring the color of Blue Pea 

Vine extract with different extraction times are available in Table 3. 
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Tabel 3. Color of anthocyanin extract 

Treatmen 
Average 

L* a* b* 

24 hours 25,95 -0,4 1,35 

48 hours 26,93 -3,48 -0,5 

72 hours 23,67 -1,72 5,2 

 

Based on Table 3, it is understood that the highest L * brightness level is in the 48-hour treatment of 

26.93, while the L * value in the 24-hour treatment is 25.95. It indicates that the L * value in the 24-hour 

and 48-hour treatments the resulting color is slightly brighter and closer to black (0). The greater the 

absorbance value, the greater the brightness of the color. The appearance of color in the extract is also 

influenced by the pH of the solution, the more the pH value increases, the more colorless carbinol and 

chalcone bases are formed [50]. 

The a * value in the 48-hour treatment is -3.48, which means that the resulting color change is close 

to green. Likewise, in the 24-hour treatment and 72-hour treatment, the resulting color resulted in a color 

change that was close to green because the resulting value was (-) a *. The value (+) b * shows the change 

of the color from blue to yellow. The 72 hours treatment showed a value of b * 5.2, meaning that the 

resulting change in color was closer to blue. When compared with the value of b * in the 24 hour and 48-

hour treatment, the position of the color approached the center point of the hunter coloring system. 

3.3 pH measurement 

The results of the average pH measurement of the anthocyanin extract of Blue Pea Vine increased the pH 

along with the extraction time by the maceration process. They initial pH of 1% HCl solution is about in 

95% ethanol pH range 1. Additionally, the anthocyanin pigments are stable under acidic pH conditions. 

Anthocyanin pigments will change color from red to less color in weak acids. At low pH, anthocyanins 

are in the form of flavilium cations which are the most stable form in the pH range 1-3 [28]. The optimum 

pH of Blue Pea Vine anthocyanin extract is a pH range of 3.5 and a temperature of 50 ° C with a 

molecular formula of C15H11O, where it can be degraded at temperatures above 70 ° C [51]. The 

comparison of the average extraction yield can be seen in Figure 2. 

 

 

 

 

 

 



288 
 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta 

Irna Dwi Destiana, Atika Romalasari, Nia Kurnia 

3,87

4,61
5,02

0

1

2

3

4

5

6

pH

pH Anthocyanin Extract

24 Hours

48 Hours

72 Hours

 

Figure 2. pH of Anthocyanin Extract 

 

The 24-hour treatment resulted in a low pH is pH 3.87. This is due to the short maceration process 

time. The more acidic conditions approaching pH 1 will cause more anthocyanin pigments to be in the 

form of colored flavilium or oxonium cations and absorbance measurements will show the greater number 

of anthocyanin compounds. In the 48 hours treatment, the pH increased to 4.61 because the color of the 

anthocyanin extract of Blue Pea Vine is blue. According to [52], at pH> 3 (weak acid) the bright red color 

of the flavilium cation then changes form to a blue quinonoidal base or a colorless carbinol pseudobase as 

the pH increases to pH 7. 

In the 72 hours treatment, there was an increase in the pH increase, namely pH 5.02. This is because 

the maceration process takes too long, so that the resulting pH increases. The longer the maceration 

process the structure of the anthocyanin compound will form more OH, causing the resulting anthocyanin 

pH to approach alkaline. Anthocyanins can degrade between pH increases [53]. The pseudobase formed 

undergoes tautomeric equilibrium. The balance between the keto form and the enol form produces alpha 

dicetone which produces a blue color. The decrease in the degree of redness is due to the structural 

transformation reaction of flavilium cations into chalcones and the higher the pH value will stimulate 

further hydration to form pseudobasic compounds in the form of keto, anhydrobase and anhydro-alkaline 

ionized [52]. 

Relatively, the good pH extraction result is the maceration process with 24 hours treatment because 

the resulting pH is a pH range of 3.87, where anthocyanins are stable at pH 3.5 or an acidic pH range. 

When compared with the test [51] related to the extraction of Blue Pea Vine and using a water solvent 

with a ratio of 1: 500 which was immersed for 75 minutes, it will produce a pH of 3. Although the 

resulting pH is in accordance with the optimum pH of anthocyanins, the resulting absorbance value is 

low, namely in the range of 0.167 mg / 100g, while the absorbance value of 1% HCl extract in 95% 

ethanol with a ratio of 1: 5, the resulting absorbance value is relatively high, namely 1.023 mg / 100g. The 

pH value resulting from the 48 hours treatment is close to the optimum pH of the anthocyanin pigment 

(pH 1-3), which is pH 4.61. 
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4. Conclusion 
Based on the tests that have been carried out and the exposure of the discussion, it can be concluded 
that the best extraction time is at 1% HCl in 95% ethanol, namely the 48 hours treatment. The 
resulting anthocyanin levels were higher than the 24-hour and 72-hour treatments, namely 172.833 
mg / 100g. The color produced is based on the brightness of the achromatic color from the 
extraction of the 48-hour treatment, which is close to blue with an L * value of 25.95, a * -0.4 value, 
and a b * value of 1.35. The degree of acidity or the resulting pH is pH 4.61. 
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