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CHAPTER I 

INTRODUCTION 

 

 
1.1 Background 

 Rambutan is widely notable as an exotic fruit because it solely can be 

found in a particular region. It grows in most of tropical areas in Southeast Asia 

that possess warm climate, such as Vietnam, Thailand, Philippines, Malaysia, and 

Indonesia. Rambutan requires temperature of 22-30 °C to grow optimally and is 

sensitive to cold temperature below 10 °C (Poerwanto, 2005). Nowadays, some 

developed countries that possess cooler climates, for instance Europe and North 

America, have increased their demand toward rambutan, both fresh and 

processed. Indonesia is one of the largest rambutan producers and exporters; its 

production ranges from 263,000 to 350,000 tons/year in these past few years 

(Issara, et al., 2014;) 

 On the other hand, high level of rambutan consumption leads to a massive 

amount of waste as well. The edible part, which is called aril, comprises only 30 

up to 58% of the total weight meanwhile the pericarp (peel) and the seeds take the 

rest of the total weight. Hence, rambutan has more inedible part than the edible. 

The inedible part becomes waste and contaminates the environment. Therefore, 

researchers have been trying to make the inedible part of rambutan useful as a 

form of effort to reduce the environmental waste caused by fruit peel and to 

increase the value of the peel per se (Tindall, 1994).  
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  Several studies have been conducted regarding the beneficial function of 

inedible part of rambutan. Thitilertdecha, et al. (2008) examined both rambutan 

seeds and peel for its antioxidant activity and phenolic compounds. The study 

found out that rambutan seeds were not very good source of antioxidant 

meanwhile the peel contained powerful antioxidant properties. In addition, 

rambutan peel extract was found to be a potential alternative source of antioxidant 

in the industries of fat-based products to delay lipid oxidation (Mei et al., 2014). 

 Rambutan peel was used in a study by Benardo (2012) to produce cider. 

Parlina (2012) also produced cider in the same fashion, but using pomegranate 

peel. Rambutan peel and pomegranate cider yield 3 and 11% alcohol contents, 

respectively. Lower alcohol content implied that fermentation process was 

somehow inhibited. This might indicate the presence of fermentation inhibitor 

compound in rambutan peel, which was later verified by Suhartaty (2014) that 

rambutan peel ethyl-acetic and ethanolic extracts have the ability to lower the 

alcohol production in cider. Another study by Jonatan (2014) showed that the 

addition of rambutan peel extract was able to inhibit the alcohol formation in 

cassava tapai. Thus, it is fair to assume that rambutan peel extract was proven to 

possess fermentation inhibitor compound. 

 In previous study by Casie (2015), rambutan peel extract application to 

sugar palm neera was done by directly mixed it into the system. As the 

consequence, it was difficult to stop the fermentation inhibition reaction between 

extract and neera since both were mixed together in the same form (liquid). 

However, a research by Angela (2015) applied an encapsulation method and 

proved that rambutan peel encapsulated extracts packaged in perforated pouches 
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were able to inhibit alcoholic fermentation in coconut neera. Encapsulation is a 

method that involves coating or entrapment of pure material or mixture, usually 

liquid but can be solid or gas, into another material, which can reduce the release 

rate of the extract in the system (Gibbs et al., 1999). In addition, the placement of 

encapsulated rambutan peel extract in perforated pouches was aiming to ease the 

separation process of extract from the sugar palm neera. 

 The method developed by Angela (2015) has not been applied for sugar 

palm neera. Thus, this method was used in this research to delay alcoholic 

fermentation in sugar palm neera. Sugar palm neera came from the inflorescence 

of sugar palm tree. It is usually used as the main ingredient of brown sugar, which 

is highly demanded in Indonesian cuisines. Nevertheless, sugar palm neera has a 

relatively short shelf life due to its fermentation process that occur rapidly. The 

fermentation process is carried out by the microorganisms in the sugar palm neera 

(Saccharomyces cerevisae) that produces invertase enzyme, hydrolyzing sucrose 

into reducing sugar and converting it further into bioethanol. In addition, 

Acetobacter aceti also play role in the fermentation process of sugar palm neera 

by converting bioethanol into acetic acid. The total dissolved solid (°Brix) 

decreases as the acids, such as acetic, lactic, and tartaric acid, increases during the 

fermentation process (Marsigit, 2005). The alcoholic fermentation may be stopped 

or delayed at will when the method by Angela (2015) was used. 

 
1.2 Research Problem  

 The presence of natural microorganisms in sugar palm neera causes an 

immediate alcoholic fermentation, which makes its shelf life relatively short. 

Sugar palm neera must be processed as soon as it is harvested by the farmers. 



	 4 

Therefore, inhibition toward fermentation process is required in order to prolong 

its shelf life. Previous study by Agatha (2015) retrieved that rambutan peel extract 

were able to inhibit alcoholic fermentation in sugar palm neera for alcohol 

production. 

 A recent study by Angela (2015) found tapioca starch to be an effective 

encapsulating agent. The extract was encapsulated and packed into perforated 

pouches, which helped the control process of inhibition reaction. Corn starch and 

gelatin have not been used as encapsulating agent in sugar palm neera. Therefore, 

this research used corn starch as carbohydrate-based and gelatin as protein-based 

encapsulating agents, which were placed in perforated pouches. Simple methods 

were used so it would be beneficial and applicable for the farmers.  

 
1.3 Objectives 

1.3.1 General Objective 

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

rambutan peel ethanolic extract encapsulated using corn starch or gelatin, placed 

in perforated pouches as potential fermentation inhibitor to delay the much-early 

alcohol formation in sugar palm neera. 

 
1.3.2 Specific Objectives  

 The specific objectives of the research were: 

1. To assess the most effective ratio of rambutan peel extracts and corn starch or 

gelatin on alcoholic fermentation in the sugar palm neera and to prepare the 

ethanolic extract of rambutan peel encapsulated using corn starch or gelatin. 
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2. To determine the effect of different fermentation time and concentration of 

ethanolic extract of rambutan peel encapsulated using corn starch or gelatin 

placed in perforated pouches on physicochemical characteristics and microbial 

counts of treated sugar palm neera. 

3. To determine the physicochemical characteristics of sugar palm neera before 

and after alcoholic fermentation resumption treated by the withdrawal of 

perforated pouches containing ethanolic extract of rambutan peel encapsulated 

using corn starch or gelatin. 

4. To produce bioethanol by distillation from the selected sugar palm neera after 

treated with withdrawal of perforated pouches containing ethanolic extract of 

rambutan peel encapsulated using corn starch or gelatin. 




