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CHAPTER I  

INTRODUCTION 

 

 

1.1 Background 

Tempeh is a renowned Indonesian traditional food, which is commonly 

made from soybean (Glycine max) or other raw materials through solid-state 

fermentation process using tempeh inoculum (Hui, 2007; Hui, 2006). According 

to BSN (2012), Indonesia is the largest producer of tempeh in the world and the 

largest soybean market in Asia. Approximately 50% of soybean crops or about 

750,000 tons of soybeans/year in Indonesia are processed into tempeh (Tamang 

and Kailasapathy, 2010). It is also reported that tempeh has the highest rate of 

consumption among the other soybean-based product in Indonesia with a value of 

7.0914 kg/capita/year in 2013 and this number is predicted to keep on increasing 

on the following years (Pusat Data dan Sistem Informasi Pertanian, 2014).  

The high consumption of tempeh can be caused by sensory quality 

improvement as tempeh fermentation provides a firm compact cake with clean, 

fresh, and yeasty odor, and also eliminates beany flavor associated to soybean that 

is often undesirable (Farnworth, 2008). Besides, elevated consumption of tempeh 

is also affected by the awareness of the beneficial health that tempeh gives. The 

fermentation increases soybean initial free amino acids (Handoyo and Morita, 

2006) and fatty acids, as well as reduces flatulence-causing carbohydrate found in 

soybean, such as raffinose and stachyose, into digestible sugar (Bavia et al., 

2012). According to Hui (2004) and Mo et al. (2013), fermentation also promotes 

the synthesis of vitamin B, especially vitamin B12 and improves the 
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bioavailability of soybean minerals. In addition, tempeh is also considered as 

functional food as it possesses antioxidant activity, which is higher than those 

found in soybean. Its processing changes isoflavones glycoside found in soybean 

into the aglycone form in which this form is more absorbable (Bavia et al., 2012). 

Generally, the production of tempeh involves soybean sortation, soaking 

(acidification), de-hulling, cooking, inoculation, and incubation (Hui, 2006; Mo et 

al., 2013). The processing could take about 72 h in total with most of the time are 

allocated to soaking and incubation process (Miskah et al., 2009). Soaking is one 

of important factors influencing the fermentation process. The purpose of this step 

is to rehydrate and acidify the soybean in order to provide favorable condition for 

the mold growth and at the same time to prevent the growth of potential spoilage 

bacteria. Traditionally, water is utilized to soak the soybean for about 24-h period. 

Addition of acidulants like vinegars, lactic acid, or acetic acid is commonly used 

to prevent contamination. Meanwhile, the incubation process, which allows the 

mycelia of the mold to grow and ferment the soybean, requires about 48-h period. 

Both of these processes are time consuming and reduce the productivity of 

tempeh manufacturer (Ashenafi and Busse, 1991).  

Regarding this problem, several alternatives have been proposed to shorten 

the fermentation time of tempeh. In 2009, Miskah et al. analyzed the effect of 

different concentration of pineapple core and peel extract as submersion water 

substitute toward tempeh fermentation. The research showed that with 12-h 

soaking, the incubation time needed was 24 h for core extract and 28 h for peel 

extract with each 3:1 pineapple core and peel extract to water ratio. Other research 

by Lumowa and Nurani (2014) analyzed the effect of soaking time using 1:2 
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pineapple peel to water extract toward the protein content of 32-h fermented 

tempeh. The research showed that prolong soaking decreased the protein content 

of yielded tempeh, which was suggested to be the result of protein break down or 

denaturation by bromelain activity and acid. The taste and aroma of the modified 

tempeh was also acceptable in other research and the highest likeness toward taste 

and aroma was found at the addition of 15% and 5% peel extract respectively 

(Riastuti et al., 2013). 

Pineapple (Ananas comosus (L.) Merr) is basically a tropical to subtropical 

fruit belongs to Bromiliaceae family. This fruit naturally contains 0.6-1.2% acids 

of which 87% is citric acid and 13% is malic acid (Patil et al., 2011). The acid 

could prevent contamination during tempeh manufacturing. Aside from the acidic 

properties, pineapple contains phenolics that exhibit high antioxidant activity. It 

also contains bromelain, which is a cysteine protease enzyme that can work on 

wide spectrum of substrate (Bhattacharyya, 2008). Each part and type of 

pineapple exhibits different bromelain activity. Mulyono et al. (2013) research 

showed that among four parts of pineapple (flesh, core, peel, and crown), the 

highest bromelain activity in three Indonesian pineapple (Subang, Bogor, and 

Palembang) was found in flesh part. Within the three types, Bogor and Palembang 

pineapple, which was a Queen type, were shown to exhibit higher bromelain 

enzyme with 82.100 and 81.008 unit respectively compared to Subang pineapple 

(Smooth Cayenne type). The second highest bromelain enzyme contained in the 

core of Palembang pineapple (65.6100 unit), which was also commonly 

consumed and used part together with the flesh part as it is integrated to it. 

Considering the bromelain content, Palembang pineapple has potential to be used 
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as submersion media for soybean during tempeh manufacturing (Mulyono et al., 

2013). 

Several studies about the utilization of pineapple peel (Lumowa and 

Nurani, 2014; Riastuti et al., 2013) and core extract (Miskah et al., 2009) as 

soybean submersion media substitute in accelerating soybean tempeh processing 

have been conducted. However, the studies are still limited to the effect of 

pineapple extract on fermentation time, protein content, and sensory properties of 

the tempeh, whereas the addition of the extract might has potential effects to the 

other qualities of tempeh such as the antioxidant activity. Yunisiartiningsih (2013) 

found that the usage of different concentration of pineapple peel extract towards 

the making of corn tempeh could increase its antioxidant activity compared to the 

untreated one. Therefore, a study about the effect of pineapple extracts 

concentration with different soaking period toward the antioxidant activity of 

tempeh was necessary to be conducted. 

 

1.2 Research Problem 

Tempeh is a popular Indonesian traditional food, which normally requires 

about 72 h for the production process, in which most of the processing period are 

allocated to soaking (24 h) and incubation (48 h) process (Ashenafi and Busse, 

1991; Miskah et al., 2009). This leads to the need of accelerating the process 

without deteriorating the quality of tempeh. One of the alternatives is the 

application of pineapple extract as submersion media substitute during the 

soaking process, which could shorten the soaking and fermentation time (Miskah 

et al., 2009; Riastuti et al., 2013; Lumowa and Nurani, 2014). Current researches 



! 5 

only focus on the effect of pineapple extract on fermentation time, protein 

content, and sensory properties of the tempeh, whilst the application of pineapple 

extract has been proven to increase the antioxidant activity in corn tempeh 

(Yunisiartiningsih, 2013). Therefore, it was necessary to investigate the effects of 

pineapple extract concentration and the soaking time toward the antioxidant as 

well as the physical and organoleptic properties of soybean tempeh. 

 

1.3 Objectives 

1.3.1 General Objectives 

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

pineapple extract to water ratio and soaking time as pre treatment modification 

during tempeh processing on the antioxidant activity of ripe tempeh. 

1.3.2 Specific Objectives 

The specific objectives of this research were: 

1. To determine the effect of pineapple extract to water ratio as submersion 

media and soaking time during soybean soaking process on the antioxidant 

activity and total phenolic content of soaked soybean and ripe tempeh, as well 

as the physical and organoleptic properties of ripe tempeh. 

2. To observe the antioxidant activity and total phenolic changes during tempeh 

making process after the pre-treatment modification using pineapple extract 

was applied. 

 




