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CHAPTER I 

INTRODUCTION 
 

 

1.1 Background 

Fruit peel is an agricultural by-product which is generally not useful and 

discharged in the food processing industry. However, fruit peels may contain 

bioactive compounds such as antimicrobial component and phytonutrients 

(Ayala-Zavala et al., 2010). Therefore, in relation to the consumption increase of 

fruit-based products, the utilization of fruit peels has slowly gained popularity 

since fruit peels may contain beneficial compounds, and its utilization can reduce 

environmental pollution (Schieber et al., 2001). 

Rambutan (Nephelium lappaceum L.) is a fruit tree which is largely 

cultivated in tropical countries in Southeast Asia. Indonesia is one of the 

countries which produce a relatively large amount of rambutan which can 

significantly contribute to the income source of Indonesian farmers (Prihatman, 

2000). The consumption of rambutan either fresh, canned, or processed fruits 

generates a large amounts of rambutan peels and seeds waste as well 

(Thitilertdecha et al., 2010). Thus, the studies of rambutan peel utilization in food 

industry emerge in order to utilize it reduce the environmental pollution and 

wastes. 

The antioxidant, anti-microbial and anti-hyperglycemic properties of 

rambutan peels have been assessed by Palanisamy et al., (2011) and Mohamed et 

al. (1994). A study of antioxidant properties of rambutan peel cider by Benardo 

(2012) found that rambutan peel might contain compounds that can inhibit the 
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alcohol formation. The alcohol content of rambutan peel cider prepared by 

Benardo is 3%, whereas the alcohol content of pomegranate peel cider prepared 

by Parlina (2012) is 11% after 21 days of fermentation although they used similar 

methods for preparation and fermentation of cider. Further research by Suhartaty 

(2014) showed that rambutan peel extracts obtained by maceration with ethanol 

or ethyl-acetic solvent exhibit an inhibitory effect on fermentation processes in 

apple cider. 

Coconut sap is a raw material for coconut sugar production, which is 

widely used in Indonesian food and beverages. The sap is perishable to 

fermentation due to the natural yeast and other microflora and its high sucrose 

content (Purnomo, 1992). Singaravadivel et al. (2012) found that the alcohol 

content in the sap increased up to 4.3% after 24 hours storage. Since rambutan 

peel previously found as a fermentation inhibitor, it may delay the rapid 

fermentation problem of coconut sap, thus increase the storage time of the sap. 

Encapsulation is a technique to coat a substance with another subtance 

into a solid particle by mixing (Shahidi and Han, 1993). Since rambutan peel 

extract is utilized by mixing directly into the system, it is hard to stop the 

fermentation inhibition by the extract whenever it is required. Therefore, 

controlled release mechanism of encapsulation can be utilized to control the 

release rate of bioactive compounds in the encapsulated rambutan peel extract 

and with the use of packaging, it can be withdrawn which gives the opportunity 

for the fermentation reaction to resume and continue in the system. 
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1.2 Research Problem 

Coconut sap is the raw material of coconut palm sugar. However, coconut 

sap is perishable to natural fermentation due to the presence of natural 

microorganisms in the coconut sap which will increase the alcohol content of 

coconut sap. Previous study by Subowo (2015) found that rambutan peel is able 

to inhibit the fermentation process in sugar palm sap, thus incorporation of 

rambutan peel in coconut sap might also inhibit the alcoholic fermentation. The 

utilization of rambutan peel or its extracts as fermentation inhibitor is done by 

mixing directly into the system. Since the extract is in the form of liquid and it 

dissolves to the system, it is hard to stop the fermentation inhibition reaction by 

the extract when it is required to be stopped. Encapsulation can alter the liquid 

form into solid and can reduce the release rate of the extract in the system. The 

encapsulation and packaging in nylon pouch give possibility to withdraw the 

rambutan peel or its extract and it is expected that the inhibition reaction can be 

controlled. 

 
1.3 Objectives 

1.3.1 General Objectives 

The general objectives of this research were to analyze the effect of 

pouched rambutan peel or its encapsulated extracts by tapioca starch as potential 

natural fermentation inhibitor in inhibiting alcohol formation in coconut sap and 

to investigate a technique of controlling the fermentation by removal of the 

inhibitor.  
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1.3.2 Specific Objectives 

The specific objectives of this research were: 

1. To preliminarily assess the rambutan peel extract and tapioca starch ratio that 

used in delaying alcoholic fermentation for alcohol production in coconut sap 

and to prepare the size-reduced fresh rambutan peels and encapsulated 

ethanolic and ethyl-acetic rambutan peel extract. 

2.  To determine the effect of different concentrations of size-reduced fresh 

rambutan peels, encapsulated ethanolic or ethyl-acetic rambutan peel extracts 

placed in pouches and submerged into coconut sap, and fermentation time on 

physicochemical characteristics of coconut sap and to produce ethanol by 

distillation from the most suitable treated coconut sap obtained from these 

treatements. 

3. To  investigate the removal of submerged pouches from the coconut sap at 

determined time of fermentation as well as to determine the selected 

physicochemical characteristics of the coconut sap samples. 

 


