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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

 Tempeh is a traditional fermented soybean food originated from 

Indonesia, especially Java Island. It is particularly popular for its unique flavor, 

attractive texture, and nutrient-packed (Babu et al., 2009). Tempeh is usually 

made from soybean (Glycine max (L.) Merr.) that undergoes processes such as 

soaking, boiling, drying, and fermentation (Haron and Raob, 2014). 

 Hur et al. (2014) stated that fermentation is a primitive technology used 

to enhance the shelf-life, nutritional, and organoleptic qualities of food. 

Fermentation process in tempeh making induces several health-beneficial bio-

active compounds which are folate, vitamin B-12, and isoflavones (Mo et al., 

2013). A study by Steinkraus (1968) specifically found that the content of 

riboflavin, niacin, and B-12 vitamins increase during the fermentation, as well as 

better digestive functions of the body. Liem et al. (1977) reported that tempeh is 

one of the world’s first meat analogs and is believed to contain important amounts 

of vitamin B-12. 

 In many part of Indonesia, tempeh may be consumed in different stages 

of fermentation. There are four different stages of the fermentation process 

commonly known, including premature (tempeh koro), mature, slightly 

overfermented (tempeh semangit), and overfermented (tempeh bosok). People in 

East Java especially have a custom to process the overripe tempeh or over 

fermented tempeh as it gives a typical aroma (Shurtleff and Aoyagi, 1979).  
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 In Indonesia society, people need to apply some process prior to the 

consumption of tempeh. Most of the process involves heat processing. Frying is 

the most common process used to serve tempeh in Indonesia. Fried tempeh’s 

flavor and texture are meaty in which it resembles those of fish sticks or fried 

chicken (Shurtleff and Aoyagi, 2007). However, Utari et al. (2010) showed that 

fried tempeh has a decrease in isoflavone as high as 39.15%. There are actually 

still many other different ways to serve tempeh which include steaming and 

baking (Shurtleff and Aoyagi, 2007). For obtaining the functional benefits of 

tempeh, all process applied before the consumption that can significantly decrease 

the functional values have to be avoided. Although it is not very common, 

steaming can be an alternative way to serve tempeh. Steaming might lower the 

amount of isoflavone in tempeh (Ambarita et al., 2009). Some other ways to serve 

tempeh that can maintain the functional properties needs to be found. Baking can 

also be another alternative way, since it was found that baking did not change total 

isoflavone content in textured vegetable protein (Coward et al.,1998).  

 The research mentioned above mainly focused on the isoflavone content 

on various soy foods, but none of them has focused on the antioxidant activity of 

tempeh. This research is aimed to determine the effect of fermentation length and 

cooking process of tempeh towards the antioxidant activity of tempeh. 

 

1.2 Research Problem 

 Tempeh is a popular food, having functional properties. People in some 

area consume tempeh with different fermentation length due to the expected 

aroma, but very limited study has been done on the effect of this extended process 
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towards the antioxidant activity. It needs to be examined whether over fermented 

tempeh still possesses the expected functional value.  

 Indeed, people need to apply some process prior to the consumption of 

tempeh. Most of the process involves heat processing. The beneficial effect of 

cooking process involving heat such as frying, steaming, and baking toward the 

functional value of tempeh is still in doubt. It is highly possibly that this process 

could reduce the functional value of tempeh. Frying is the most common method 

for serving tempeh. A study showed that fried tempeh has a decrease in isoflavone 

content approximately 39.15%. It needs to be examined whether cooking process 

gives effect to the antioxidant activities of tempeh so that the best process 

retaining the functional value, especially antioxidant activity can be chosen and 

people can still obtain the benefit from tempeh. 

 

1.3 Objectives 

1.3.1 General Objective 

 The general objective of this research was to study the effect of 

fermentation time and cooking process towards the antioxidant activity and the 

other related functional components of tempeh. 

 

1.3.2 Specific Objectives 

 The specific objectives of this research were: 

1) To determine the effect of fermentation time and cooking process towards the 

antioxidant activity of tempeh. 
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2) To determine the effect of fermentation time and cooking process towards 

total phenolic and flavonoid content of tempeh. 

3) To determine fermentation time and cooking  process that give the best 

antioxidant activity of tempeh. 

  


