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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background 

 Rambutan (Nephelium lappaceum L.) is a tropical fruit originated from 

Southeast Asia (Sekar, et al., 2014). Indonesia is included as one of regions in 

which the cultivation and consumption of rambutan is increased over time. 

According to Pusat Data dan Sistem Informasi Pertanian (2012), the average 

growth of rambutan consumption in the year of 2007 to 2011 was increased by 

4.73%/kg/capita/year. In relation to that, the amount of rambutan peel waste is 

increased as well. There are several studies regarding rambutan peel that have 

been conducted during the past years. The results showed that rambutan peel 

extract possesses antioxidant activity (Thitilertdecha, et al., 2010) and 

antimicrobial activity (Sekar, et al., 2014).  

 Another study of rambutan peel prepared as cider conducted by Benardo 

(2012) found that compounds contained in rambutan peel might contribute to the 

inhibition of alcoholic fermentation. Although the same experimental design was 

applied for rambutan peel cider prepared by Benardo and pomegranate peel cider 

prepared by Parlina (2012), the result of alcohol content generated after 21 days of 

fermentation was 3 and 11%, respectively. Lower alcohol content in rambutan 

peel cider indicated that there is a potential within rambutan peel in inhibiting the 

process of alcoholic fermentation done by microorganisms. Further investigation 

regarding rambutan peel was done by Suhartaty (2014), where the results showed 
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that extracts of rambutan peel were capable in inhibiting alcoholic fermentation in 

apple cider. Other studies regarding fermentation inhibitor activity of rambutan 

peel were conducted by Casie (2015) and Subowo (2015) on sugar palm neera. 

The results of which showed that size-reduced rambutan peel and its extracts were 

able to delay alcoholic fermentation of sugar palm neera and also generated higher 

alcohol content for alcohol production.  

 Study of size-reduced rambutan peel and its encapsulated extracts placed 

in perforated pouches and applied to coconut neera has been conducted by Angela 

(2015) to produce bioethanol. The experiment was designed by removing the 

pouched size-reduced rambutan peel and its encapsulated extracts at the day 

before reaching alcohol content peak. The extract was first undergone 

encapsulation, which was a process of entrapping one substance (core material) 

within another substance (coating agent), thus the release of active compound 

contained in the core material could be controlled (Zuidam and Nedovic, 2010). 

The withdrawal of rambutan peel extract and the dismissal of fermentation 

inhibition could not be accomplished once the liquid form of extract was 

incorporated into another liquid system. Therefore, by encapsulating the rambutan 

peel extract and placing it in perforated packaging, the release of bioactive 

compound into the system could be controlled and the extract could be withdrawn 

whenever it is required, thus allowed the continuation of fermentation process.  

 The result of the study showed that the withdrawal treatment made the 

alcoholic fermentation of coconut neera continued and reached the alcohol content 

peak 3 days later compared to control. Hence, other than prolonging the shelf life 

of coconut neera, the withdrawal of pouches also produced higher alcohol content 
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compared to untreated coconut neera and continuous exposure of pouched size-

reduced rambutan peel or its encapsulated extract on coconut neera. However, the 

aforementioned experiment had not been applied in sugar palm neera, which is 

also one potential resource used to produce bioethanol. Therefore, the application 

of method applied on coconut neera became an interest to be studied in sugar 

palm neera. 

 Sugar palm (Arenga pinnata Merr.) neera is potential to be utilized as the 

raw material for bioethanol production due to high sucrose content contained in 

the neera (Lay and Heliyanto, 2011). According to Ariyani, et al. (2015), the 

production of bioethanol from sugar palm neera may occur as a result of 

fermentation activity carried out by microorganisms.  The highest alcohol content 

from sugar palm neera fermentation was obtained after the third day of storage, 

but further fermentation would result in the conversion of alcohol into acetic acid. 

The short shelf life of sugar palm neera becomes a problem for farmers and 

bioethanol producers as they cannot store the neera longer and must immediately 

process the neera to get desired quality of bioethanol. In this state, the application 

of rambutan peel and its extract as fermentation inhibitor in sugar palm neera is 

potential in slowing down the fermentation process, thus the storage time of sugar 

palm neera can be prolonged without significantly changing characteristics of the 

neera. 

 

1.2 Research Problems 

 In bioethanol production, sugar palm neera must be processed immediately 

by farmers as it will undergo spontaneous fermentation and conversion of alcohol 

into acetic acid. Therefore, the delay of alcoholic fermentation can be performed 
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to prolong the shelf life of sugar palm neera. Study conducted by Angela (2015) 

regarding the application of pouched size-reduced rambutan peel and its 

encapsulated extracts on coconut neera was performed, where the pouches were 

withdrawn at the day before alcohol content reached its peak. The result of which 

proved that the fermentation inhibitor activity could be stopped and generated 

higher alcohol content compared to control. However, the aforementioned study 

had not been applied to sugar palm neera. Hence, the study of pouched size-

reduced rambutan peel and its encapsulated extract applied in sugar palm neera, 

and its withdrawal before alcohol peak was necessitate to be conducted as to 

prolong the shelf life of sugar palm neera before alcohol production.  

 

1.3 Objectives 

1.3.1 General Objective 

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

pouched size-redudced rambutan peel and its encapsulated ethyl-acetic extract by 

tapioca starch as potential natural fermentation inhibitor in delaying the much-

early alcohol formation in sugar palm neera fermentation. 

 

1.3.2 Specific Objectives 

 The specific objectives of this research were: 

1. To preliminarily assess the ratio of rambutan peel ethyl-acetic extract to 

tapioca starch that would be used in delaying alcoholic fermentation for 

alcohol production in sugar palm neera and to prepare size-reduced rambutan 

peel and its encapsulated ethyl-acetic extract.  
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2. To determine the effect of fermentation time and different concentrations of 

size-reduced rambutan peel or its encapsulated ethyl-acetic extract placed in 

perforated pouches applied to sugar palm neera on physicochemical 

characteristics and microbial counts of the treated neera.  

3. To determine the physicochemical characteristics of the treated neera before 

and after alcoholic fermentation resumption by pouch withdrawal. 

4. To produce ethanol by distillation from the selected treated sugar palm neera 

after the resumption of alcoholic fermentation. 

  




