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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Tempeh is a traditional fermented cooked soybean originated from Java, 

Indonesia. According to BSN (2012), its consumption rate in Indonesia has 

reached about 6.45kg for one person in one year and about 50% of soybean is 

consumed as tempeh. Indonesia is not only the biggest market for tempeh in Asia, 

but also the largest tempeh producer in the world. It is as well popular across the 

world; Europe, United States of America (USA), and Japan have known tempeh 

from the 20
th

 century (BSN, 2012). It can be found in healthy food stores in USA 

and is accepted by vegetarians in the West and claimed as nutritious and healthy 

food (Experts from Mayo Clinic, UCLA, and Dole Food Company, 2002; Hui, et 

al., 2007). 

 Tempeh is commonly made from soybean (Glycine max L.) that has been 

soaked, de-hulled, cooked, cooled, and lastly fermented by using mold of 

Rhizopus sp. in its packaging of either plastic or banana leaf (BSN, 2009
a
; Hui, et 

al., 2007). The product of tempeh is in a compact solid-form with white to greyish 

color of the mold mycelia that tighten the bean together during 24-48 hours of 

fermentation (BSN, 2009
a
; Hui, et al., 2004). Due to fermentation, tempeh 

contains some health-beneficial bio-active compounds, such as folate, vitamin 

B12, and isoflavones (Ho, et al., 2013). 
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According to Babu, Bhakyaraj, and Vidhyalakshmi (2009), tempeh is a 

low-cost excellent nutritious food with unique flavor and meat-like texture. 

However, as good and nutritious as tempeh could be, its consumption is still 

limited. The only common way done by the society to eat tempeh is either by 

cooking or deep-fat frying the tempeh (Babu, Bhakyaraj, and Vidhyalakshmi, 

2009; Hui, et al., 2004; Hui, et al., 2007). Naturally, tempeh has nutty and tart 

flavor; while deep-fat frying is known could reduce the tart flavor in tempeh and 

increase its acceptance, it could as well degrade the nutrition in tempeh after few 

minutes (Albertine, et al., 2008; Babu, Bhakyaraj, and Vidhyalakshmi, 2009). 

The storage life of tempeh is relatively low, because it will continue to 

ferment until the mold growth declines and the protein is turned to ammonia that 

could contaminate the smell and flavor of the tempeh (Babu, Bhakyaraj, and 

Vidhyalakshmi, 2009; Bastian, Ishak, Tawali, and Bilang, 2013; Murni, 2010). 

Normally, the tempeh would only last for 2-3 days, especially because tempeh is 

the saltless type of fermentation product (Hui, et al., 2004; Murni, 2010). 

Therefore, in order to get maximum benefit from tempeh, diversification of 

product and method to consume tempeh is needed. 

While fried tempeh has become a very common way to consume tempeh 

in the society, tempeh flour may also become one of the alternatives to increase 

the utilization of tempeh. In the flour form, tempeh can be used as addition or 

substitution of flour in products, which beneficially increase the nutritional and 

health-value of the product (Murni, 2010). However, there are problems found in 

tempeh flour production and utilization. 
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Firstly, the method used to dry the tempeh flour. Traditionally, the society 

used sun-drying or oven-drying. Sun-drying is a cost-efficient method, but not 

effort-efficient since it would take long time to completely dry the foodstuff that 

will cause many nutrition leaks due to continuous exposure to sun and air, very 

depending on the season and also the product will be less sanitary. On the other 

hand, the oven-drying is the most common method, but the temperature inside the 

oven is very difficult to be controlled and usually the air circulation is poor 

(DeLong, 2006). Instead, there is also the tart flavor in the tempeh flour, which is 

commonly rejected by the consumer (Albertine, et al., 2008; Oktavia, 2012). 

Some pre-treatments may be needed to overcome this tart flavor. Another drying 

method, different parameters of process as well as pre-treatment may be required 

to minimize those problems. 

In term of process parameter, temperature plays an important role in the 

drying process. Inappropriate temperature applied in the drying process may result 

in the decrease or loss of the functional properties of the products resulted. 

 

1.2 Research Problem 

Tempeh is an important staple food that provides many health benefits due 

to its functionality. Besides its excellence in nutritional value, tempeh is merely 

consumed by people in a very limited way, which is either by frying or cooking. 

This results in the limited consumption of tempeh. The problem is actually not 

only on its low utilization in food product, but also on the very short storage life 

as it continues to ferment without being further processed. It has been studied that 

drying process, including to make tempeh into powder-form or flour can increase 

its storage life up to months, as well as increasing the flexibility of being utilized 
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in the food products as it could greatly enhances the nutritional and functional 

value of the product. However, there is always tart and bitter taste found in the 

tempeh powder resulted.  

The concern in this research is to minimize the tart flavor that is naturally 

existed in the tempeh flour and is usually being rejected by consumers. In the 

common practice, it was found that fried tempeh has almost none of the tart and 

bitter taste, therefore in this study, some additional pre-treatment are used prior to 

the process. The most optimum method and process for making tempeh powder 

including maintaining its functional properties and consumer’s acceptance is also 

required to be observed. 

 

1.3 Objectives 

1.3.1 General Objective 

The general objective of this research was to determine the best method of 

making tempeh flour based on its sensory quality and antioxidant properties. 

1.3.2 Specific Objectives 

The specific objectives of this research were: 

1) To study the effect of pre-treatment towards the sensory quality of the tempeh 

flour. 

2) To determine the best pre-treatment in making tempeh flour in terms of its 

acceptance by consumers. 

3) To study the effect of drying method and temperature toward the antioxidant 

activity and sensory quality of tempeh flour. 

4) To determine the best method in making tempeh flour in terms of its 

functional and sensory quality. 


