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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Fruit peels are not commonly consumed and discarded as waste of the 

fruit. In an industrial scale, fruit peels are disposed and incinerated in great 

amounts as industrial wastes. As a result of incineration and disposal, the by-

product could exert negative effect on human health, such as respiratory 

problems. However, based on various studies, it is known that fruit peels contain 

various components with functional properties such as antimicrobial, antioxidant, 

anti-inflammatory, among others. The benefits of utilizing fruit peels are not only 

low cost and reduce risk of environmental pollution, but also able to obtain 

functional compounds contained in the peels (Parashar et al., 2014).  

Rambutan (Nephelium lappaceum L.), a tropical plant belongs to 

Sapindaceae family and is originated from Southeast Asia region, such as 

Indonesia, Thailand and Malaysia. Rambutan fruit composes of up to 50% of 

peels that are usually discarded during consumption and processing (Arenas et al., 

2010). Due to the plant abundantly grown in tropical countries, such as Indonesia, 

a lot of fruit wastes are produced. According to Thinkratok et al. (2014), 

rambutan peel is found to contain functional compounds such as phenolic 

compounds that have antioxidant and antimicrobial properties.  

In some studies, rambutan peel is found to not only contain antioxidant 

and antibacterial activity, but also has fermentation inhibition activity shown by 

Benardo (2012), who found out that rambutan peel cider had alcohol content as 
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low as 3%, as compared to a similar study by Parlina (2012), who showed 

pomegranate peel cider had alcohol content of 11% on the 21st day of 

fermentation. This showed the potential of rambutan peel in hindering the alcohol 

fermentation process in the cider.  

Studies from several researchers found that rambutan peel extracted using 

ethanol and ethyl acetate solvent had successfully inhibited apple cider 

fermentation (Suhartaty, 2014), cassava tapai alcohol fermentation (Jonathan, 

2014), and sugar palm sap fermentation (Agatha, 2015; Casie, 2015; 

Tanuseputero, 2015; Subowo, 2015). The fermentation inhibition activity 

provides beneficial effect towards the applied products, such as reducing the 

potential of over-fermentation process in cider and cassava tapai; and able to 

increase the fermentation time of sugar palm sap by preserving the sugar quality 

of the product. For alcohol production, both ethanolic and ethyl acetic rambutan 

peel extract are proven to be able to control alcohol production in sugar palm sap 

when applied in suitable concentration that is able to inhibit alcohol fermentation 

(Casie, 2015; Subowo, 2015). 

The coconut plant grows abundantly in tropical countries, such as 

Indonesia, the Philippines, India, among others. The utilization of each plant parts 

is widely used, such as the fruit, leaves, trunk, and flower. Coconut sap, obtained 

from tapping coconut inflorescence, is used mainly to produce coconut palm 

sugar, alcoholic beverage, and acetic acid. Coconut sap is rich in sugar, especially 

sucrose that can reach up to 17% of the composition, and harbors natural 

microorganisms; thus is prone to spontaneous alcohol fermentation process that 

occurs right after sap collection. As a result, coconut sap has short fermentation 
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time (Xia et al., 2011). Traditional preservatives have been used to increase the 

shelf life of coconut sap such as the addition of milk lime and jackfruit wood 

flakes, and/or addition of chemical preservative sodium metabisulphites. Sodium 

metabisulphites brings negative impact towards human’s health, thus the 

utilization of chemical preservatives has become a concern (Naufalin et al., 2013). 

As rambutan peel has exhibited potential fermentation inhibitor 

compounds, utilization of rambutan peel extract into coconut sap may increase the 

shelf life of coconut sap, and/or control the production of alcohol. For alcohol 

production, the harvested coconut sap is expected to be able to be stored more 

than three days, while still containing its peak ethanol concentration before the 

ethanol starts to be converted into acetic acid by acetic acid fermentation process 

(Xia et al., 2011; Chen et al., 2011). 

1.2 Research Problems 

Coconut sap is an important raw material in palm sugar and alcohol 

production; however, it has relatively short shelf life since it is prone to 

continuous alcohol and acid production due to spontaneous fermentation process 

by bacteria and wild yeast contained in the sap itself, which occurred as soon as it 

is harvested. For sugar production, a fresh and unfermented coconut sap is 

needed, while for alcohol production, a fermented coconut sap with highest 

alcohol content and no acid formation is needed. In order to prolong the shelf life, 

the alcohol fermentation of coconut sap must be controlled by inhibition process, 

and yet still produces alcohol in comparable amount with untreated sap.  

Rambutan peel ethanolic and ethyl acetic extract have been proven to 

contain fermentation inhibitor compound(s) when applied to sugar palm sap or 
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other products in previous studies, such as a study conducted by Subowo (2015) 

regarding inhibition of spontaneous alcohol fermentation in sugar palm sap; thus 

it is fair to assume that the extracts may also inhibit fermentation in coconut sap. 

Although the nutritional composition and natural microorganisms consisted in 

sugar palm sap slightly differ from coconut sap, effect of fermentation inhibitor 

compound(s) in rambutan peel or its ethanolic extract may also occur in 

fermentation of coconut sap.  

The main focus of this research was to determine the most suitable 

concentration of rambutan peel and its ethanolic extract in delaying alcohol 

fermentation and determining the physicochemical characteristics and 

fermentation time of coconut sap. 

1.3 Objectives 

1.3.1 General Objectives 

The general objectives of the research were to investigate the application 

of rambutan peel and its ethanolic extract as a potential fermentation inhibitor to 

delay the alcohol fermentation in coconut sap, and to produce alcohol from the 

treated coconut sap. 

1.3.2 Specific Objectives 

The specific objectives of the research were: 

1. To prepare size-reduced rambutan peel, and its extract using a maceration 

method with ethanol solvent, 

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

ethanolic extract, and fermentation time on physicochemical characteristics of 

coconut sap for alcohol production, and 
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3. To produce alcohol using a distillation method from fermented coconut sap 

treated with rambutan peel or its ethanolic extract obtained previously.  


