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CHAPTER 1  

INTRODUCTION 

 

1.1 Background 

Fruit peels are generally considered as a waste product and normally 

discarded. In industrial processing, especially fruit canning industries, the huge 

amount of fruit peel wastes may pile up and increases concern about pollution 

towards the environment nearby (Kandari and Gupta, 2012). Many studies 

regarding utilization of fruit peels have been done and they revealed that fruit 

peels contain many bioactive compounds that may contribute to human health 

benefits, such as antioxidant and antimicrobial activities. Therefore, fruit peel 

utilization is considered as source of bioactive compounds (Deng et al., 2012). 

Rambutan (Nephelium lappaceum L.) is a seasonal fruit cultivated 

abundantly, native to Indonesia, Malaysia, Thailand, Vietnam, and the 

Phillippines, and is adapted to warm tropical climates, around 22-30 C (Issara et 

al., 2014). The fruit is consumed only its fleshy pulp and leaving significant 

amount of  peels.  Thitilertdecha et al. (2010) studied that this tropical fruit’s peel 

possesses strong antioxidant properties. The phenolic compounds and flavonoids 

in rambutan peel can function as antimicrobial agent beside as an antioxidant. 

Thus, rambutan peels are potentially utilized in order to minimize fruit peel waste 

(Thitilertdecha et al., 2008). 

A study done by Benardo (2012) found out that rambutan peel may 

contain fermentation inhibitor(s) due to the alcohol content of peel cider after 21 

days was 3%, as compared to study by Parlina (2012) who prepared pomegranate 
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cider in a similar fashion produced alcohol content which was significantly higher 

of approximately 11%. Another study by Suhartaty (2014) showed that rambutan 

peel extracted using ethyl acetate successfully inhibited the fermentation in apple 

cider. Researches by Tanuseputero (2015) and Agatha (2015) showed that 

rambutan peels inhibited alcohol fermentation in sugar palm sap for sugar 

production. 

Coconut (Cocos nucifera L.) sap, also known as neera, is obtained by 

tapping the unopened inflorescence of the coconut flower. According to Xia et al. 

(2011), the sap is rich in carbohydrates with sucrose as the major constituent, 

amino acids, and various vitamins. Another study by Kalaiyarasi et al. (2013) has 

reported the presence of native microflora in the coconut sap. The high sugar 

content and nutritious components are good sources for microbial growth, hence 

coconut sap is highly susceptible to spontaneous fermentation (Nair et al., 2009). 

Consequently, the sap will undergo spontaneous fermentation within one day thus 

it should be immediately processed (Singravadivel et al., 2012). 

Due to rich in sucrose, coconut sap is commonly used as raw material in 

coconut sugar making. The coconut sugar itself is used widely in Indonesian 

cuisine, serves as a sweetener with a distinctive flavour also as a natural brown 

colouring agent for a variety of food and beverages (Purnomo, 2007; Kusumawaty 

et al., 2012). Coconut sugar is produced by cooking the fresh coconut sap and 

commercially sold as mould or granule. The quality of the coconut sap determined 

the final quality of the coconut sugar. The fresh coconut sap will produce a better 

quality of coconut sugar than the coconut sap that had been stored and undergone 

spontaneous fermentation. Quality of coconut sugar is usually defined in terms of 
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its textural properties, visual appearance (colour and aroma), and sugar content 

(Marsigit, 2005). 

Therefore, potential fermentation inhibitors in rambutan peels are expected 

to inhibit the spontaneous fermentation reaction of coconut sap, thus prolonging 

its shelf life. It is well-known among farmers, the longer storage time will benefit 

them, due to the opportunity to store the sap longer so as to delay its further 

processes up to several days without significant fermentation reaction occurred. 

 

1.2 Research Problem 

Due to the natural microflora and high sugar content in coconut sap, sugar 

inversion and alcohol fermentation in coconut sap is inevitable which causes its 

shelf life very short. In order to prolong coconut sap shelf life for sugar 

production, the sugar inversion and alcoholic fermentation must be inhibited. In 

previous studies, rambutan peel has been proven to contain fermentation inhibitor 

compounds that inhibited alcohol fermentation in sugar palm sap. Therefore, it 

may also be able to inhibit alcoholic fermentation in coconut sap. The 

fermentation inhibition may benefit farmers by allowing the sap to be stored 

longer with more amount, thus further processes of coconut sap can be delayed for 

several days without significant fermentation reaction happened. Hence, coconut 

sugar can be produced after storage. This research focused on studying the effect 

of ethyl acetate prepared extract of rambutan peels in inhibiting alcohol 

fermentation in coconut sap. 
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1.3 Objectives 

1.3.1 General Objective 

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

size-reduced rambutan peel and its ethyl acetic extracts as a potential fermentation 

inhibitor to control the alcohol formation in coconut sap. 

1.3.2 Specific Objectives 

The specific objectives of this research were: 

1. To obtain size-reduced fresh rambutan peels and ethyl acetic extracts of 

rambutan peels. 

2. To determine effect of different concentrations of rambutan peels or its ethyl 

acetic extract, and fermentation time on physicochemical characteristics of 

coconut sap to be used for sugar production. 

3. To produce sugar from the most suitable coconut sap treated with size-

reduced rambutan peels or its ethyl acetic extract based on the highest sugar 

content yield. 


