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ABSTRACT 

The aim of the study is to develop a vegan cowpea curd and green gram curd with three different flavours.  

The pulses selected to develop vegan curd was cowpea and green gram. Both the pulses were soaked, germinated, 

and ground to extract the milk. The filtered milk was then boiled and added with starter culture. Lactobacillus 

plantarum was added to ferment the cowpea milk. After fermentation, the curd from both the pulse was separated 

into three and added with three different flavours such as mango, strawberry, and chocolate. Organaoleptic 

evaluation was done to find the best flavour with the five point hedonic scale.  Mango flavoured cowpea curd scored 

the highest in the sensory evaluation test compared to other two flavours. The developed curd will provide another 

way to increase the consumption of plant based probiotics and nutrients to people who are on a vegan diet as well 

as lactose intolerant subjects. 

 

RESUMEN 

El objetivo del estudio es elaborar una cuajada vegana de caupí y de frijol mungo con tres sabores diferentes.  

Las legumbres seleccionadas para elaborar la cuajada vegana fueron el caupí y el frijol mungo. Ambas legumbres se 

remojaron, germinaron y molieron para extraer la leche. A continuación, se hirvió la leche filtrada y se le añadió un 

cultivo iniciador. Se añadió Lactobacillus plantarum para fermentar la leche de caupí. Tras la fermentación, la cuajada 

de ambas legumbres se separó en tres y se añadió con tres sabores diferentes como mango, fresa y chocolate. Se 

realizó una evaluación organoléptica para encontrar el mejor sabor con la escala hedónica de cinco puntos.  La 

cuajada de caupí con sabor a mango obtuvo la puntuación más alta en la prueba de evaluación sensorial en 

comparación con los otros dos sabores. La cuajada desarrollada proporcionará otra forma de aumentar el consumo 

de probióticos y nutrientes de origen vegetal a las personas que siguen una dieta vegana, así como a los sujetos 

intolerantes a la lactosa.  
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INTRODUCTION 

Indian diets have cereals as their staple food for many years and it derives protein with relatively low 

digestibility and quality (Swaminathan et al. 2012). Imbalance in the intake of nutrients will cause problems like 

protein deficiency, protein-energy malnutrition and micronutrient deficiencies (Ghosh, 2016). Pulses and legumes 

are also called as poor man’s meat, due to its protein content (Merga & Haji, 2019).   

Cowpeas (Vigna unguiculata L.) and green gram (Vigna radiata L.) are the pulse belong to the Family 

Fabaceae. They consists phenolic compounds, minerals, B-vitamins, soluble and insoluble fibre and some other 

functional compounds. Phytochemicals and functional compounds such as resistant starch, present in cowpea 

provides beneficial effects towards weight gain and diabetes. Green gram has high digestability comparing with other 

pulses. Also, like some other legumes it contains some anti-nutritional factors and it can be overcome by the 

processing methods. The present study aims to develop a vegan curd using cowpea and it can be added with flavours 

to increase the taste and overall acceptability. It can be taken by the vegan people who are lack in their daily protein 

intake. Moreover, curd is a probiotic which is essential to maintain the gut health of human.   

 

MATERIAL AND METHODS 

Among different pulses and legumes, cowpea and green gram was selected to develop vegan curd based on 

its therapeutic value. Milk was extracted and fermented with the lactobacillus starter culture. And finally added with 

the natural flavours of mango (Mangifera indica), strawberry (Fragaria ananassa) and cocoa powder (Theobroma 

cacao). All the developed vegan curds were evaluated for its sensory characters with five point hedonic scale. 

Preparation of starter culture: 

Starter cultures are bacterial colonies help to ferment the products in which they are added. Common 

starter culture species used was lactobacillus and bifidobacterium. In the present study lactobacillus plantarum was 

procured form the microbiological laboratory of Tamil Nadu Agricultural University (TNAU) in freeze dried form. It 

was revived with 50ml of water and used to ferment the extracted cowpea milk. 

Preparation of natural flavouring: 

Mango flavour- Ripe mangoes were washed and their skin was peeled. The mangoes were deseeded and 

pulp was separated. Then the pulp was ground to a smooth paste by adding sugar. Subsequently 10 ml of pulp paste 

was added to the developed variants.  
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Strawberry flavour- Here the strawberries were washed and dried. They were subsequently cleaned and 

ground into a smooth paste with some added sugar. 10ml of the prepared strawberry pulp was added to the varieties 

of developed curd fermented with the lactobacillus species.  

Chocolate flavour- For chocolate flavour, cocoa was procured in the form of powder. The powder was 

blended with sugar and water.  This was made it into syrup consistency. 5ml of this cocoa syrup was added to the 

vegan curd varieties fermented with the different lactobacillus species.  

Milk extraction: 

200g of cowpea and 200g of green gram was purchased from the local grocery shop of Coimbatore. Both 

pulse was cleaned, washed, dried and soaked for 8hrs. Then it was drained and closed with the porous cloth overnight 

for germination. Germinated cowpea and green gram were ground separately into a smooth mixture along with 

water and extracted. Filtered milk from cowpea and green gram was boiled until it get thickens. When it reaches the 

room temperature, lactobacillus plantarum starter culture was added for fermentation for up to 12hrs. Fermented 

curd was flavoured with three different natural flavours such as mango, strawberry and chocolate in a separate 

bowls.  

Sensory evaluation: 

Sensory evaluation is a scientific discipline that applies principles of experimental design and statistical 

analysis to the use of human senses for the purpose of evaluating consumer products. There are several sensory 

methods to evaluate a product (Srilakshmi, 2015). Sensory evaluation was done for all the developed curds by a 

group of ten members. The panellists were ph.d scholars of Food Service Management and Dietetics department.  

The coded samples were presented to each of the panelist. Each panelist tasted all the samples of vegan 

curd and scored. 5-point hedonic scale indicates that 1 = dislike very much, 2 = dislike slightly, 3 = neither like nor 

dislike, 4 = like slightly, 5 = like very much. Sensory evaluation was practiced according to the procedures given by 

the International Food technologist (IFT, 2017).  
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RESULTS AND DISCUSSION 

Masood et al., in 2014 states that during germination protein content of pulses get improved due to the 

synthesis of enzymes like proteases. It was found that, there is an increase in the amount of sucrose in the germinated 

pulses because of the degradation of raffinose (Cai et al., 1997; Makinen and Arendt 2015). In the study of Patterrson 

et al., (2017) pointed that germination as the more effective process for reducing phytic acid (anti-nutrient) in pulses.  

Moreover, Fermentation process helps in the removal of raffinose, ciceritol and stachyose and decreases 

the oligosaccharides, which cause flatulence.  

Table I indicates the sensory the scores of the developed vegan cowpea curd and green gram curd. It 

highlights that, the sensory score was significantly higher at 0.01 percent for cow pea curd followed by green gram 

curd.  

In cowpea curd, appearance and colour of mango and chocolate flavoured curd scores higher than 

strawberry flavour. In texture, strawberry flavoured curd scores high followed by mango and chocolate. Whereas by 

flavour, mango flavoured curd scores higher than strawberry followed by Chocolate. Based on taste, strawberry and 

chocolate flavour scores same but lesser than mango.  

In green gram curd, for appearance strawberry flavoured curd score higher than mango and chocolate. 

Based on colour, mango flavoured curd scored high followed by chocolate and strawberry. For texture, all the three 

curds scored equal. According to flavour, mango flavoured curd scores more than chocolate next to strawberry. 

Whereas by taste, mango flavoured curd scored high and strawberry and chocolate scored equal.  

TABLE I SENSORY EVALUATION OF COWPEA CURD AND GREEN GRAM CURD 

 Cowpea curd Green gram curd 

Mango Strawberry Chocolate Mango Strawberry Chocolate 

Appearance 4.80 ± 0.42 4.40 ± 0.51 4.80 ± 0.42 3.80 ± 0.51a** 4.00 ± 0.00a** 3.60 ± 0.42a** 

Colour 5.00 ± 0.00 4.40 ± 0.51 5.00 ± 0.00 3.80 ± 0.42a** 1.00 ± 0.00a** 2.00 ± 0.00a** 

Texture 4.80 ± 0.42 5.00 ± 0.00 4.00 ± 0.00 4.80 ± 0.42  4.80 ± 0.42a** 4.80 ± 0.42a** 

Flavour 3.60 ± 0.51 3.20 ± 0.78 2.80 ± 0.42 3.00 ± 0.00a** 2.60 ± 0.84a** 2.00 ± 0.66a** 

Taste 4.00 ± 0.00 3.80 ± 0.42 3.80 ± 0.42 4.00 ± 0.00 
3.00 ± 0.00a** 

3.00 ± 0.00 a** 

Overall 
acceptability 

4.28 ± 0.24 4.16 ± 0.36 4.24 ± 0.16 3.68 ± 0.10a** 3.08± 0. 16a** 3.28± 0. 16a** 
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Values are Mean ± SD. ‘a’ denotes significant difference at 5% level between cow pea curd and green gram curd. ‘**’ 

shows p value <0.01. 

FIGURE I COMPARISON OF CURD BASED ON FLAVOURS 

 

Figure I depicts the comparison of curd based on the flavours, which clearly shows that cowpea curd scores 

high in all the three flavours than green gram curd. Due to the aspects like good texture, appearance and reduction 

in off-flavour of cowpea curd, it was more acceptable than green gram curd. 

FIGURE II COMPARISON OF FLAVOURS BASED ON CURD 
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From figure II, it was clear that in case of overall acceptability mango flavoured curd scores higher than 

chocolate flavoured curd in both type pulse and strawberry flavour scores least. A study by Teshome et al., (2017) 

evident that, addition of flavour in appropriate amount will increase the sensory attributes of curd.  Mango flavours 

scores high may be due to its natural sweetness and appetizing colour.  In comparison strawberry flavour scores least 

with orange and grape flavoured curd, reported by Hossain et al., (2012).  

From the above data, Mango flavoured cowpea curd scores the highest overall acceptability followed by 

chocolate flavoured cowpea curd and strawberry flavoured cowpea curd. Strawberry flavoured green gram curd 

scores the least overall acceptability score. 

CONCLUSION 

The study provides an alternate to curd from cow milk, which can be consumed by people who are lactose 

intolerant and vegans. As cowpea contains more beneficial compounds and rich in nutrients it can compensate the 

nutrient deficiency. Additionally, it was developed by germination and fermentation process, which reduces the anti-

nutrients present in the cowpea. Probiotics has many health benefits such as preventing chronic diseases like cancer, 

diabetes, CVD, boosts immunity by colonic resistance mechanism and helps to maintain a healthy gut. 
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