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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background 

Recently, the utilisation of edible legumes as sources of dietary protein 

has been developed progressively due to their substantial nutritional content. With 

more than 18,000 described species of legumes, the majorly cultivated edible ones 

are soybeans, peanuts, peas, beans and lentils (Salunkhe, et al. 1992). In 

Indonesia, particularly; the increasing demand of soy-based products has reached 

a substantial amount of 2.5 million tons per year; while domestic market merely 

provides 40% of soybean consumption (Nurhadi 2012). 

As an actual fact, there are many minor tropical legumes grown in South 

East Asia region that have not been examined for their promising benefits. This is 

probably due to the tendency to explore more about the conventional crops; with 

regards to consumer‟s acceptability. One of the barely used vegetation resources 

is winged bean (Psophocarpus tetragonolobus (L.) DC.). This legume variety is 

available throughout the year with the annual yield of 2380kg/ha, about three 

times higher than the yield of soybean. Furthermore, all parts of the plant 

including the starchy root, leaves, flowers, immature seeds and mature seeds are 

edible and considerably nutritious. The green young pod is usually consumed 

either raw as salad ingredient, fried, boiled, or grilled. Nevertheless, little attention 

has been devoted to employ this legume variety as an alternative for beverage 

ingredients (Miyamoto, Matsushima and Nakae 1986). 
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It is therefore feasible to utilise winged bean as substitute for soybean 

since the nutritive value of mature winged bean seed is remarkably comparable to 

the one found in soybean. Even the protein and carbohydrate contents are superior 

as compared to groundnuts. Furthermore, it has better essential amino acids 

profile and greater amount of acids as compared to soybean. Its abundance in 

lysine; 413-600 mg per 100 g N makes it appropriate to cover the shortage of this 

amino acid in rice, corn and tubers. Nonetheless, as found in other legumes, there 

are some anti-nutritional factors and limited amount of amino acid methionine, 

cysteine and tryptophan (Salunkhe, et al. 1992, Krisnawati 2010). 

The utilisation of winged-bean mature seed in Indonesia has developed to 

greater extent with many varieties of product such as flour, tempe, soy sauce, miso 

paste, milk, yogurt, and animal feed (Kantha and Erdman 1984, Haryoto 1998, 

Astawan 2009). Nonetheless, the acceptability level of winged-bean derived 

products; particularly in the form of milk is still low. On the other hand, winged-

bean milk has comparable nutritional content with the most prevalent plant-based 

milk in the market; soymilk. Both however tend to be separated during storage 

and less palatable for some people due to the beany flavour exposed from the 

processed beans (Astawan 2009).  

Regarding stability issues, the addition of hydrocolloids; particularly 

kappa carrageenan in minute concentration of 0.01% could help prevent 

sedimentation in milk product and thus impeding separation over time (Sualang 

2006). Further considerations of choosing kappa carrageenan as the most suitable 

stabilizer for winged-bean milk include its high stability in neutral pH at75°C, its 
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capacity to increase milk viscosity in minute amount, characteristics of the milk 

separation, as well as cost-effective aspects (Phillips and Williams 2009).  

Mtebe and Gordon (1987) furthermore reported that volatiles formed by 

the decomposition of hydroperoxides due to oxidation of linoleic acid by 

lipoxygenase contribute to the formation of beany flavour in legumes. Those 

aromatic compounds are present in the extract of winged bean as well as soybean. 

To date, different blanching and grinding methods have been applied to inactivate 

the lipoxygenase enzyme in soymilk. The manufacturer even adds flavouring 

agent into the soybean-based products to mask this unpleasant odor (Zhang, Gui 

and Chang 2012). Nevertheless, the scientific research regarding elimination of 

beany flavour in winged-bean milk has not been conducted yet. 

One of natural, traditional ways to mask this unacceptable aroma without 

any addition of flavouring agent is by using ginger. There are three common 

varieties of ginger to be applied; including white ginger (Zingiber officinale var. 

officinale), yellow ginger (Zingiber officinale var. rubrum) and red ginger 

(Zingiber officinale var. amarum). Phytochemical constituents of ginger comprise 

of amino acids, carbohydrates, enzymes, lipids, proteins, vitamins, both volatile 

and non-volatile aromatic compounds, hot-pungent complex as well as potassium 

oxalate. The enzymatic activity of ginger as well as the its pungent aroma 

characteristic is thought to possess capacity in reducing beany flavour (Pakrashi 

and Pakrashi 2003). 

With consideration to those reasons, this research is conducted to 

increase the acceptability of winged-bean milk by applying different blanching 

methods and adding various concentrations of stabilizer as well as ginger juice. 
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Therefore, winged-bean milk with better organoleptic characteristics could be 

more acceptable and become a potential alternative for legumes-derived product 

in Indonesia.   

 

1.2 Research Problem 

The utilisation of winged bean as nutritious ingredient for food and 

beverage is still limited. This is possibly due to the distinct beany flavour which is 

not palatable for some people. With the concern of increasing the organoleptic 

characteristic of winged-bean milk, this research applies two different blanching 

methods as pre-treatment for the beans and followed by adding stabilizer as well 

as ginger juice. Observation towards the stability of winged-bean milk is 

conducted through the addition of various concentrations of kappa carrageenan. 

Moreover, the appropriate ginger type and ginger juice concentration is 

determined to generate more acceptable organoleptic characteristics and flavour 

of winged-bean milk.   

 

1.3 Objectives 

1.3.1 General Objective 

The general objective of this research was to increase the acceptability of 

winged-bean milk by the application of blanching methods as well as the addition 

of stabilizer and ginger juice.  
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1.3.2 Specific Objectives 

The specific objectives of the research were: 

1) to produce winged-bean milk with suitable ratio between water and winged 

bean; 

2) to examine the effect of different blanching methods towards the organoleptic 

characteristics of winged-bean milk; 

3) to observe stability of the resulted winged-bean milk by using different 

formulations and various concentrations of stabilizer; and  

4) to investigate the effect of different types of ginger as well as concentrations of 

ginger juice on the organoleptic characteristics of winged-bean milk.   


