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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

 Large amounts of waste resulting from the consumption of fresh fruits or 

the production of processed fruits have been increasing nowadays. Fruit peels are 

one of the examples that can be categorized as agricultural waste. Industries have 

now focused on the utilization of fruit peels to maximize the potential of the 

whole fruits. A study by Kimball (2002) found that fruit peels contain bioactive 

compounds (flavonoids and carotenoids) that can be used as natural sources of 

antioxidants and antimicrobials. 

 Rambutan (Nephelium lappaceum L.) is grown in tropical Asian countries 

and native to the Indo-Malay region. Thitilertdecha et al. (2010) stated that the 

annual harvest quantity of rambutan is half a million ton. Its flesh can be 

consumed directly or processed into other products such as puree or canned fruit. 

The increased utilization of rambutan as food products also increased the wastes 

produced from the peels and seeds. A study by Thitilertdecha et al. (2008) and 

Chanda et al. (2010) found that the extract of rambutan (Nephelium lappaceum 

L.) peel possesses potential natural sources of antibacterials and antioxidants. 

Therefore, utilizing its peel as the natural sources of antibacterial and antioxidant 

can minimize wastes produced from rambutan.  

  A study utilizing rambutan peels as the raw material for producing cider 

was conducted by Benardo (2012). The result showed that the alcohol content 

after 21 days of fermentation reached only about 3% as compared to regular cider 
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of 11% (Heald, 2007). A similar study was conducted by Parlina (2012) who used 

pomegranate peels as the raw material in producing cider. Using the same 

methods and treatments of Benardo’s, the alcohol content of fermentation reached 

about 11% after 21 days. The low production of alcohol content in rambutan peel 

cider may be indicative of the presence of fermentation inhibitor(s) in the 

rambutan peel.  

Furthermore, a study of the application of rambutan peel extracts in the 

production of apple cider by Suhartaty (2014) showed that rambutan peel extract 

could inhibit the production of alcohol in cider. After 21 days of fermentation, 

cider with the addition of 2 and 3% ethyl acetate rambutan peel extracts showed 

no alcohol production at all. While the addition of 3% ethanolic and 1% ethyl 

acetate rambutan peel extracts resulted in a low amount of alcohol content in the 

cider. Different types of solvent to extract and concentration of the peel extracts 

lead to different results of alcohol production.  

 The potential use of the fermentation inhibitor(s) is to decrease the rate of 

fermentation, in which alcohol is produced from the breakdown of glucose by 

Saccharomyces cerevisiae in fermented products (Suhartaty, 2014). Through 

decreasing the rate of the production of alcohol, the shelf life of the fermented 

products could be prolonged. In addition, the alcohol content of the fermented 

products could also be controlled according to the desired amount (Pambayun, 

2011).  

 Cassava tapai is a fermented product with a sweet and mildly alcoholic 

flavor originated from Indonesia. It is favored because of its sweetness and soft 

texture, but not for the high alcohol content. The alcohol content of cassava tapai 
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depends on the fermentation time. Up to 3 days, the alcohol content may reach 

4.904% (Hasanah et al., 2012). Steinkraus (2004) stated that tapai is a perishable 

product since the fermentation continues even after the optimum stage of 

fermentation has been achieved and will lead to overfermentation. 

Overfermentation will give a sour, alcoholic product that is not acceptable to the 

consumers. The short shelf life has been a problem to food industries. Other than 

this, tapai has become a major problem in Indonesia because of the high alcohol 

content and makes it not halal (Hasanah et al., 2012). Thus, methods to produce 

cassava tapai with low alcohol content, but still retain the high sugar content 

should be explored.  

 A method used to decrease the alcohol content of tapai is by increasing 

the amount of oxygen in the fermentation process (Shurtleff and Aoyagi, 1979). 

This is affected by the use of different types of packaging during fermentation 

process that will result in different characteristics of tapai. To provide an anerobic 

condition, plastic cups with covers are used and this will lead to higher alcohol 

production. A more traditional packaging such as banana leaf can also be used, 

but this condition will allow oxygen to enter and decrease alcohol production. 

Increasing the amount of oxygen in the fermentation process will lead to the 

inhibition of microorganisms activity in producing alcohol, but also other 

compounds that contribute to the texture, flavor and aroma of tapai. This research 

focused on the application of rambutan peel extracts as potential inhibitor(s) of 

fermentation to control the production of alcohol in cassava tapai, but still 

produce cassava tapai with high sugar content.  
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1.2 Research Problem  

 A study has been conducted that rambutan fruit peel extract has the 

potential to be inhibitor(s) of fermentation. Accordingly, rambutan peel extract 

may be applied in the production of cassava tapai to control the production of 

alcohol. However, research of different types of solvents to extract the peels and 

the use of different packaging toward the alcohol production of cassava tapai has 

not been done. In addition, concentration of rambutan peel extracts that results in 

certain amount of alcohol content in cassava tapai has not been determined as 

well. Therefore, this research focused on determining the effects of different 

extract concentration and types of packaging to produce desired amount of 

alcohol content of cassava tapai with high sugar content.  

 
1.3 Objectives 

1.3.1 General Objectives 

 The general objectives of this research were to prepare rambutan peel 

extracts obtained by maceration with two different solvents, and the application of 

rambutan peel extracts in controlling alcohol production of cassava tapai, and still 

has high sugar content.  

1.3.2 Specific Objectives  

 The specific objectives of this research were: 

1) To determine the effect of addition of rambutan peel extracts extracted with 

different types of solvents toward the physicochemical properties of cassava 

tapai.   
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2) To determine the effect of different types of packaging toward the 

physicochemical properties of cassava tapai. 

3) To determine the effect of different concentrations of rambutan peel extracts 

toward the physicochemical properties of cassava tapai.  
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