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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Fruit peel is one of the wastes produced in large volumes due to high 

consumption and industrial processing. Two commonly used techniques to dispose 

this waste are landfill and incineration. However, both may result in subsequent 

negative effects, such as emissions of methane and carbon dioxide, and the 

formation of pollutants and secondary wastes like dioxins and furans which not only 

pose environmental issue but also potential health risks. On the other hand, fruit 

peel is known to have potential to be utilized since it contains bioactive constituents 

such as high amount of phenolic compounds and having antioxidant potency. 

Therefore, fruit peel utilization is becoming increasingly attractive as it is cost-

effective and able to reduce impact to environment, while also benefitted from its 

bioactive constituents (Deng et al., 2012). 

According to Tindall (1994), rambutan (Nephelium lappaceum L.) grows in 

humid and tropical region of Southeast Asia such as Thailand, Malaysia and 

Indonesia. Made up 40-60% of the fruit, rambutan peel is usually discarded during 

consumption and processing resulting in lots of waste especially since rambutan is 

abundantly produced in Indonesia as stated by Badan Pusat Statistik (2014) that 

517,872 tonnes of rambutan was produced in 2013. On the other hand, Lim (2013) 

stated that rambutan peel contained phenolic compounds and can function as 

antimicrobial and antioxidant. Hence, it is beneficial to utilize rambutan peel in 

order to minimize environmental issue it creates. 
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A study by Benardo (2012) demonstrated that rambutan peel effectively 

inhibited peel cider fermentation process by producing cider with alcohol content 

of approximately 3% as compared to pomegranate peel studied by Parlina (2012) 

which produced  cider with 11% of alcohol content after 21 days of fermentation. 

Recent study done by Suhartaty (2014) showed that rambutan peel extracted using 

ethyl acetate successfully inhibited the fermentation in apple cider. Furthermore, 

rambutan peel was also able to inhibit alcoholic fermentation in cassava tapai in 

subsequent study by Jonatan (2014). These studies showed that rambutan peel may 

contain fermentation inhibitor compounds. 

Sugar palm sap, which has great potential to be used as bioethanol, is sweet, 

colorless liquid obtained from tapping the flower of sugar palm tree. The sap is 

composed of mainly carbohydrate in the form of sucrose and other nutrients. As a 

result, sugar palm sap becomes a good media for the growth of microorganisms and 

is fermented rapidly during storage. According to Lay and Heliyanto (2011), palm 

sap reached its optimum alcohol content after 2-3 days of storage. Storing the sap 

longer than 3 days will convert the alcohol into acetic acid and the short shelf life 

of palm sap becomes a problem in bioethanol production. Delaying the alcoholic 

fermentation is beneficial for farmers and bioethanol producers since they can store 

the sap longer before processing into bioethanol with no significant changes 

happened in the palm sap. Thus, the alcoholic fermentation in sugar palm sap must 

be delayed so that the sap can be stored longer before reaching its optimum alcohol 

content and processed for bioethanol production. Both natural and chemical 

preservatives had been utilized by farmers in order to preserve palm sap. In a study 

by Barlina et al. (2006), coconut fiber was able to increase palm sap storage time 
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for at least 3 hours. According to Muzaifa et al. (2012), mangosteen bark, tan bark, 

sodium benzoate and calcium oxide had successfully inhibit fermentation shown by 

significantly higher pH and sucrose content compared to untreated sap. Since 

rambutan peel had been shown in previous studies to possess fermentation inhibitor 

compound, it may solve the perishability problem of sugar palm sap. 

 
1.2 Research Problem 

In bioethanol production, sugar palm sap cannot be stored for long due to 

the spontaneous fermentation that converts ethanol into acetic acid. Thus, alcoholic 

fermentation in palm sap must be delayed so that farmers and bioethanol producers 

can store the sap longer while still preserving its quality. Rambutan peel that was 

proven to contain fermentation inhibitor compounds in previous studies may be able 

to delay the fermentation in sugar palm sap. This research focused on determining 

the most suitable concentration of semi-dried and ethyl acetate prepared extract of 

rambutan peels in delaying alcohol fermentation and studying the effect of peel 

treatment on physicochemical characteristics and shelf life of sugar palm sap. 

 

1.3 Objectives 

1.3.1 General Objectives 

The general objective of this research was the application of rambutan peel 

and its extract as potential fermentation inhibitor to control the ethanol formation 

in sugar palm sap. 
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1.3.2 Specific Objectives 

The specific objectives of this research were: 

1. To preliminarily assess the suitable utilization of the forms of rambutan peels 

in delaying ethanol formation in sugar palm sap, 

2. To determine the effect of selected concentration of semi-dried and ethyl 

acetate prepared extract of rambutan peels on the physicochemical 

characteristics and shelf life of sugar palm sap in order to produce bioethanol, 

and 

3. To produce ethanol by distillation from palm sap with the best treatment of 

semi-dried and ethyl acetate prepared extract of rambutan peels. 

 

  


