
IOP Conference Series: Materials Science and Engineering

PAPER • OPEN ACCESS

Preparation and Determination of Total Anthocyanins extraction from the
Skin of Vigna cylindrica Skeels (Dolichos catjang Burm. f)
To cite this article: Tri Nhut Pham et al 2019 IOP Conf. Ser.: Mater. Sci. Eng. 542 012037

 

View the article online for updates and enhancements.

This content was downloaded from IP address 103.53.34.15 on 15/10/2019 at 04:57

https://doi.org/10.1088/1757-899X/542/1/012037


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICMEMSCE 2018

IOP Conf. Series: Materials Science and Engineering 542 (2019) 012037

IOP Publishing

doi:10.1088/1757-899X/542/1/012037

1

Preparation and Determination of Total Anthocyanins 

extraction from the Skin of Vigna cylindrica Skeels (Dolichos 

catjang Burm. f)  

Tri Nhut Pham
1,2

, Dai-Viet N. Vo
3
, Tri Duc Lam

1
, Tran Anh Vy

4
, Tran Quoc 

Toan
5
,  

Hieu Vu-Quang
1
, Le Thi Hong Nhan

6
, Phan Nguyen Quynh Anh

6
, Le Minh Bui

1,*
 

 
1
NTT Hi-Tech Institute, Nguyen Tat Thanh University, Ho Chi Minh City, Vietnam 

2
Faculty of Chemical Engineering and Food Technology, Nguyen Tat Thanh 

University, Ho Chi Minh City, Vietnam 
3
Faculty of Chemical and Natural Resources Engineering, Universiti Malaysia Pahang, 

Malaysia 
4
Department of Chemical and Biochemical Engineering, Gachon University, South 

Korea 
5
Institute of Natural Products Chemistry, Vietnam Academy of Science and 

Technology, Ha Noi, Vietnam 
6
Department of Chemical Engineering, HCMC University of Technology, VNU-HCM, 

Ho Chi Minh City, Vietnam 

*Email: labams2013@gmail.com 

 
Abstract. Because of antioxidative potential, anthocyanins become more and more popular in 

various fields including food products and pharmaceutical industries. The extraction technique 

has a great effect on the quality of natural color. Seed coat color is an essential part of customer 

choices for cowpea (Vigna unguiculata L. Walp). The experimental study was conducted to 

determine the effect of different extracting parameters such as duration of extraction, different 

extraction of temperature (20 - 90oC), duration of extraction (30 - 90 min) and solid-liquid 

ratios (2:1 - 10:1 mL/g) and solvent concentration (H2O : Ethanol)   were selected in order to 

extract anthocyanin from Vigna cylindrica Skeels. The highest anthocyanin content of 205.58 

mg/L was collected at 50% enathol, the solid/liquid ratio 6:1 (mL/g), extraction time 60 (min), 

and temperature 60 (oC). The results showed that different extraction media can significantly 

affected the anthocyanins content of the valuable source Vigna cylindrica Skeels extracts.  

1. Introduction 

The common bean (Phaseolus vulgaris L.) is one the most popular beans worldwide as a food 

ingredient. It is most commonly called as “cow pea”, is medicinal plant belonging to the family 

Fabaceae or Leguminosae, having lot of pharmacological properties. In the developing countries, 

especially Vietnam, the cowpea plays an important source of vitamin, minerals, antioxidants, proteins 

and so on [1-2]. The coloration of the bean skin from red or purple to even black is a consequence of 

anthocyanin biosynthesis. The previous studies showed that the amounts of flavonols in cowpea was 

high including anthocyanins, quercetin, and procyanindins. In addition, the seed coat color is the main 

determinant of flavonoid formation [3-5].  
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In the natural food colorants, anthocyanins are the most popular family name was found in not only 

higher trees but also some fruits, nut, vegetables and so on. Anthocyanins maintain valuable 

pharmacological characteristics such as anti-inflammatory, antineurodegenerative and anti-oxidative. 

Nowadays, anthocyanins have advantageous health impacts because of their antioxidant activities. 

Therefore, it has application as anticancer agents and against cardiovascular diseases. Besides health 

advantages, anthocyanin pigments have a high trade in the commercial business such as textile 

industries and natural dyes in the food [6-8]  

In term of extraction techniques, the research should maximize the recovery of anthocyanin and 

minimize the number of supplements and reduce the degradation of the natural state of colorants. 

Having the different process parameters impact on the extraction of the bioactive compound such as 

temperature, solvent composition, extraction time and solid to liquid ratio [9-14]. Aside from 

population studies, previous studies have highlighted the role of anthocyanins in different fields. 

However, relatively little is explored about the combination of different factors and measurement of 

optimal conditions in order to obtain a yield of anthocyanins. From a practical viewpoint, the study 

using random concentrations of solvents, extraction time, liquid-solid ratio and temperatures has been 

carried to extract anthocyanins from the skin of Vigna cylindrica Skeels (Dolichos catjang Burm. f)  of 

some popular in Vietnam region varieties 

2. Material and methods 

2.1. Sample preparation 

The cowpea samples were collected from Go Vap market (Ho Chi Minh City, Vietnam). Following 

with washing, soaking in water for about 30 minutes. Next, seeds were peeled and dried to constant 

volume and store in polyethylene vacuum bags at room temperature until extraction was taken. 

Ethanol (C2H5OH) is obtained from Sigma Aldrich (US). Distilled water was applied for the 

preparation of all solutions. 

2.2.  Anthocyanins extraction from Vigna cylindrica Skeels process 

In order to extract anthocyanins, 10g CSC was put in the two neck round bottom flask as and was 

extracted by ethanol with concentration was investigated at conditions as concentrations of solvents 

(H2O: Ethanol), the liquid/solid ratio: 2:1 - 10:1 (mL/g). The extraction temperature is adjusted to 

about 20–90 (
o
C) and 30–90 (min). Then, centrifugation took place at 4000 rpm for 15 min by high 

speed centrifuge Model LACE16 (from COLO lab expert). The supernatant was collected and the 

extract, after being filtered with filter paper. The extraction process were done in dark color bottles 

with screwed caps. Monomeric anthocyanin was calculated as cyanidin-3-glycoside using a pH 

differential method [15] 

3. Result and discussion 

Effect of solvent concentration with extraction: Solvent concentration plays an important role in 

obtaining high extraction efficiency of anthocyanins. The choice of extracting medium is considered a 

vital factor for the extraction of natural colorants, which is the first crucial step for parameters 

optimization. Anthocyanins is the compound, which easy solute in water, so H2O will take 

anthocyanin out of cell. Though, since H2O is soluble sugar, starch during extraction should impede 

many anthocyanin escape processes. EtOH is more selective and therefore only dissolves certain 

compounds so limiting the solubility of some starch constituents, the sugar contained in pea pods, 

makes it easier for anthocyanins to come out, while also saving more solvent. Thus, ethanol/water is 

the common solvent used in the extraction of polar organic compounds. Therefore, the ethanol/water 

solution is the standard solvent applied in the extraction of polar organic compounds. Moreover, 

different ethanol concentrations were prepared as the solvent in order to examine the influence of 

ethanol concentration on the anthocyanin yield, and the results are shown in Figure 2A. The increasing 
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ratio of ethanol to the raw material between  0 % and 100% could grow anthocyanins extraction. The 

anthocyanin yield was compared with the percentage of ethanol  when the concentration from 25% 

(158.91 mg/L) to 50% (205.55 mg/L). Hence, in term of the cost and yield, 50 % ethanol in water was 

determined for the following experiments.  

Effect of liquid-solid ratio: Liquid-solid ratio acts outstanding function in getting high extraction 

efficiency of anthocyanins in the method of standard extraction. In general, a larger solvent volume 

can dissolve components more effectively. In this research, the efficient liquid-to-solid ratio was 

estimated. Figure 2B presents the effect of liquid-to-solid ratio on the extraction yield of anthocyanins. 

TThe extraction with various different ratios of solvent to the skin of Vigna cylindrica Skeels 

including 2:1, 4:1, 6:1, 8:1, 10:1 mL/g were handled in a water bath at a  temperature of 60
o
C for 60 

min.. The conclusions from this research revealed that the more the ratio of fresh calyxes to water the 

more the red color intensity perceived. Below the fixed conditions of different factors, it could be 

recognized that the extraction efficiency positively rose with the liquid-to-solid ratio, especially when 

the ratio raised from 2:1 (150.96 mg/L) to 6:1 (205.51 mg/L). However, the anthocyanin content 

decreased sharply after increasing that ratio from 8:1 to 10:1. This can be explained as when the 

solvent/material ratio reaches a certain value (depending on the characteristics of the material), the cell 

then swells to the maximum and bursts out simultaneously, releasing the color within the vacuole. 

Based on the graph, the ratio 6:1 with an extraction content of 205.51 mg/L was selected to produce 

the skin of Vigna cylindrica Skeels extract to be concentrated  

Effect of temperature: Besides solvent concentration and liquid-solid ratio, temperature extraction is 

also an essential factor in the extraction of heat compounds. In this research, extraction was taken at 

various temperatures (30-90 °C) While other extraction parameters did not change. Particularly, other 

conditions were fixed at 50% ethanol, 6:1 liquid-to-solid ratio, 60 min extraction time. The influence 

of temperature on the extraction yield of anthocyanins is presented in Figure 2C. When the 

temperature raised from 20 to 60 °C, the yield of anthocyanins rise from 118.08 to 205.60 mg/L, 

following with falling at the temperature from 60 to 90 °C. Too low temperatures make only small 

amounts of anthocyanins available in the black bean shell, and high temperatures cause anthocyanins 

to come out more, but large amounts of anthocyanins are also decomposed. Therefore, with a low 

temperature of 20°C, only a small amount of anthocyanin can be attracted. At 60
o
C the appropriate 

temperature for anthocyanin diffusion is relatively large and does not decompose much due to the 

effect of temperature. Thus, the optimal temperature for obtaining sugar content as well as 

anthocyanin is 60
o
C. 

Effect of time: Time duration plays vital functions in getting high extraction efficiency of anthocyanins 

as well. After the yield of anthocyanins extraction rises with time, the establishment of equality for the 

objective components in and out of plant cells. Furthermore, the impact of time on the extraction yield, 

different time points were examined from 20 to 100 min. Figure 2D presents the extraction results 

taken under various time duration. Anthocyanins content was highest at 60 minutes and reached 

205.57 mg/L, but when the time is increased over 80 minutes, it decreases markedly. Because of its 

high temperature at long periods of time, the anthocyanin is decomposed. This suggests that extraction 

time does not increase the anthocyanin content. The appropriate time to extract anthocyanin is 60 

minutes. 
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Figure 1. The process of the total anthocyanins extraction from the skin of Vigna cylindrica Skeels 

(Dolichos catjang Burm. f)   

  
(A) (B) 

  
(C) (D) 

Figure 2. Effects of (A) solven ethanol concentration, (B) liquid/solid ratio, (C) temperature and (D) 

time factor on the content of anthocyanin 

 

4. Conclusion 
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In this studies, Though extraction of anthocyanins from the skin of Vigna cylindrica Skeels (Dolichos 

catjang Burm. f), we genetically analyzed the temperature, extraction time, and liquid/solid ratio had 

significant impacts on anthocyanin extraction. Various extracting media were applied and the mixture 

of 50% (v/v) ethanol resulted in maximum anthocyanin content (205.60 mg/L). The increasing of time, 

regardless of the other variables, led to a reduction in the total anthocyanin content. When antagonize 

with other verve of natureal anthocyanins, the Vigna cylindrica Skeels is rich in anthocyanin and it can 

be used as a natural color resources of anthocyanin for food and pharmaceutical industries.  

Acknowledgments: This work was supported by grants from Nguyen Tat Thanh University, Ho Chi 

Minh City, Viet Nam.  

References  

[1]  Zargar S M, Mahajan R, Nazir M, Nagar P, Kim S T, Rai V, Masi A, Ahmad S M, Shah R A, 

Ganai N A, Agrawal G K and Rakwal R 2017 Journal of Proteomics 169 239–48 

[2]  Chekanai V, Chikowo R and Vanlauwe B 2018 Agriculture, Ecosystems & Environment 266 

167–73 

[3]  Awika J M and Duodu K G 2017 Journal of Functional Foods 38 686–97 

[4]  Nderitu A M, Dykes L, Awika J M, Minnaar A and Duodu K G 2013 Food Chemistry 141 

1763–71 

[5]  Nassourou M A, Njintang Y N, Noubissié T J-B, Nguimbou R M and Bell J M 2016 The Crop 

Journal 4 391–7 

[6]  Braga A R C, Murador D C, de Souza Mesquita L M and de Rosso V V 2018 Journal of Food 

Composition and Analysis 68 31–40 

[7]  Zhu F 2018 Food Research International 109 232–49 

[8]  Ongkowijoyo P, Luna-Vital D A and Gonzalez de Mejia E 2018 Food Chemistry 250 113–26 

[9]  Tabani H, Nojavan S, Alexovič M and Sabo J 2018 Journal of Pharmaceutical and Biomedical 

Analysis 160 244–67 

[10]  Chen S, Shang H, Yang J, Li R and Wu H 2018 Industrial Crops and Products 121 18–25 

[11]  Das P R and Eun J-B 2018 Food Chemistry 253 22–9 

[12]  Hien T T, Nhan N P T, Trinh N D, Ho V T T and Bach L G 2018 Solid State Phenomena 279 

217–21 

[13]  Nhan N P T, Hien T T, Nhan L T H, Anh P N Q, Huy L T, Nguyen T C T, Nguyen D T and 

Bach L G 2018 Solid State Phenomena 279 235–9 

[14]  Tran T H, Nguyen H H H, Nguyen D C, Nguyen T Q, Tan H, Nhan L T H, Nguyen D H, Tran L 

D, Do S T and Nguyen T D 2018 Processes 6 206 

[15]  Lee J, Durst R and Wrolstad R 2005 Journal of AOAC International 88 1269–78 
 


