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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background 

Fruit has long been known as a major source of nutrition especially for its 

vitamin and mineral content.  Many have reported its high nutritional value and 

how it can be used to prevent nutritional deficiency as well as improving human 

health. The flesh of the fruit is usually processed into products or consumed 

directly, leaving the peel and seed as a waste. A considerable amount of solid waste 

were generated by fruit processing industries and human as fruit-consumers. If 

wastes are not processed properly, it might cause serious environmental problems 

such as water pollution, unpleasant odors, explosion and combustion and 

greenhouse gas emission (Roy & Lingampeta, 2014). Interestingly, the wastes of 

some fruits actually have higher vitamins, fibers, minerals and other essential 

nutrients activity than the pulp fraction (Jayaprakasha et al, 2001). Several reports 

have highlighted that these wastes have bioactive compounds which are useful as a 

potential antioxidant, antimicrobial, flavoring, colorant and texturizer agents 

(Ashok Kumar et al., 2011; Ayala Zavela et al, 2011). These solid wastes which 

particularly come from processes such as peeling and coring, typically have a high 

nutritional value and further may be used as animal feed as well (Vikash and Sanjay, 

2012). 

 Rambutan (Nepheleum lappaceum L.) is one of the highly consumed fruit 

in Indonesia therefore the waste of rambutan peel cannot be neglected. Initial 
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studies showed that the red colored peel of rambutan has high antioxidant activity 

(Okonogi et al., 2006). Furthermore, they also exhibit a wide range of biological 

activities including antimicrobial, anticarcinogenic as well as antiproliferative 

(Thitilertdecha et al., 2008). A previous study done by Bernardo and Parlina (2012) 

reveal another benefit of rambutan peel. Cider which was made from rambutan peel 

yield merely  ̴ 3% alcohol content; while cider made from pomegranate peel done 

by Parlina (2012) yield  ̴ 11% alcohol after 21 days of fermentation time although 

treated with same method of preparation and fermentation of cider. Thus, this result 

by Bernardo (2012) triggers the possibility that rambutan peel has a natural potential 

of fermentation inhibitor. Later study by Suhartaty (2014) approved that rambutan 

peel indeed possesses the capability of inhibiting the alcoholic fermentation in apple 

cider and in cassava tapai (Jonatan, 2014). All of this result lead to a fact that 

rambutan peel might contain fermentation inhibitor compounds. 

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

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

the neera (Lay and Heliyanto, 2011). The production of bioethanol from sugar palm 

neera may occur as a result of fermentation activity carried out by microorganisms. 

Within the third day of storage time, sugar palm neera would produce the highest 

alcohol content but further fermentation would result in the conversion of alcohol 

into acetic acid. This short shelf life of sugar palm neera become a problem for 

farmers and bioethanol producers since they cannot store the neera longer and must 

immediately process the neera to get the desired quality of bioethanol. Hence, the 

fermentation inhibitor compound which previously found in rambutan peel may 
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delay the rapid fermentation problem of sugar palm neera, thus could lengthen the 

duration of storage time and increase the productivity of bioethanol production.  

 In this study, encapsulation technique has been utilized to control the release 

of bioactive compound in rambutan peel extract. Encapsulation is a process which 

involves the entrapment of active agent within a carrier material (Nedovic et al., 

2011). Previous study by Subowo (2015) was done by directly mixing the rambutan 

peel and its extract into coconut sap and found difficult to stop the fermentation 

inhibition since the extracts already dissolved in the sap. Angela (2015) continues 

the study by encapsulating the rambutan peel extract, placed it into nylon perforated 

pouches and dip it into the coconut sap. The result shown that encapsulation 

technique is efficient in improving the delivery of bioactive compounds because the 

release mechanism can be controlled. Moreover, with the help of nylon pouches 

packaging, it will be easier to withdrawn the fermentation back into the system as 

desired.  

 

1.2 Research Problem 

Palm bioethanol is produced from sugar palm sap. The efficiency and 

productivity of palm bioethanol produced mainly lies on quality of the sap itself. 

Unfortunately, spontaneous alcoholic fermentation caused by indigenous yeast are 

unavoidable. Microbes would use the sugar as the energy source and convert it into 

alcohol and further into acetic acid. Hence, neera is no longer suitable to be 

processed as bioethanol and may disadvantaged the neera farmers and bioethanol 

producer. A study conducted by Subowo (2015) proves that the application of 

rambutan peel extract in sugar palm neera is an effective fermentation inhibitor to 
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delay the fermentation. Nevertheless, since both extracts and the sap are in liquid 

form, both are directly dissolved when mixed becoming one solution and it becomes 

hard to stop the work of fermentation inhibitor when it is desired to stop. 

An alternate solution to control the fermentation inhibition in coconut sap 

has been studied by Angela (2015). It is found that by encapsulating rambutan peel 

extracts, placed in perforated nylon pouches and applied it to coconut sap has delay 

the fermentation process but yet fermentation can be withdrawn back into the 

system by using nylon pouches packaging. Nonetheless, the treatment of utilizing 

rambutan peel encapsulated ethyl-acetate extracts has never been applied to sugar 

palm neera and also the use of other coating material for encapsulation has not been 

fully studied. Therefore, by using other coating materials such as gelatin and corn 

starch, they are expected to enhance the effectiveness of rambutan peel extract in 

delaying alcoholic fermentation in sugar palm sap. The most effective concentration 

of rambutan peel extract to perform the best fermentation inhibition in sugar palm 

neera are also still in search. Thus, the treatment of encapsulating extract and pack 

it into nylon packaging is expected to find the most effective concentration in 

controlling the fermentation inhibitor when applied to sugar palm neera.  

 

1.3 Objectives 

1.3.1 General Objectives 

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

rambutan-peel ethyl-acetate encapsulated extracts by corn starch or gelatin as 

potential natural fermentation inhibitor in delaying alcoholic fermentation in 

alcohol production of sugar palm neera. 
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1.3.2 Specific Objectives 

 The specific objectives of this research were: 

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

starch  or gelatin that would be used in delaying alcoholic fermentation for 

alcohol production in sugar palm neera and to prepare encapsulated ethyl- 

acetate extract.  

2. To determine the effect of fermentation time and different concentrations of 

rambutan peel encapsulated ethyl- acetate extract using corn starch or gelatin, 

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. 

 

 

 

 

 

 




