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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background 

 As a tropical country, Indonesia has abundant fruits from numerous 

species, one of which is rambutan (Nephelim lappaceum L.). Indonesia becomes 

the leaders in rambutan export since this fruit is categorized as primary fruit and it 

comes around 3.5% of total fruit production. Rambutan is a rubbery red fruit that 

has short, flexible and curves spines. From the inner part to outer part, rambutan 

has been used for varied application because of the noble nutrients inside this 

fruit. These fruits are commonly consumed, fresh, canned or processed and its 

consumption results in the vast amount of waste from the seeds and peel. The 

waste problem has a serious environmental impact therefore efforts need to be 

developed to overcome this problem (Poerwanto, 2009).  

 Aside from the fruits, rambutan peel has been utilized for several 

applications such as treatment for diseases (diarrhea, dysentery, fever), natural 

antioxidant, antibacterial, anti-herpes, and anti-diabetic (Thinkratok, et al., 2014). 

In China, the peel is also edible and is sometimes used as vegetable. They are 

commonly stir fired, stewed and more often pickled. Recent study proved that 

rambutan peels could be used as fermentation inhibitor (Benardo, 2009; Casie, 

2015). 

 Sugar palm is a multifunction plant that has been known to produce 

materials for several applications. Almost all parts of this plant can be utilized and 
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have a high economic value. The fruits from sugar palm or known as Kolang-

kaling are usually utilized as raw materials for direct consumption and cooking. 

The flour can also be obtained from the trunk of sugar palm. The production of 

neera from the plant has become the most important thing from this plant since it 

is utilized as raw material for sugar production (Lempang, 2012).  

For the production of sugar from sugar palm, the neera has to be 

maintained in good quality. It is perishable due to spontaneous fermentation that 

occurs along the storage time.  The fermentation is unwanted because it will alter 

the flavor of the neera. Natural fermentation inhibitors such as mangosteen peel, 

papaya latex, jackfruit latex, candleberry seed, clove leaves, and guava leaves 

have been used to preserve the sugar palm neera. Recent findings reported that 

rambutan peel has a great inhibitory effect on alcoholic fermentation in sugar 

palm neera and coconut neera (Benardo, 2009; Jonathan, 2014). 

The sugar palm neera can also be functioned as bioethanol and energy 

source alternatives because ethanol produced comes from cheaper raw material. A 

study by Angela (2015) showed new information regarding the ability of 

rambutan peel to delay fermentation process in coconut neera for alcohol 

production. The size-reduced rambutan peels and its encapsulated rambutan peel 

extract packaged in perforated pouch and immersed to the coconut neera showed 

an inhibition effect on fermentation and the pouch withdrawal at day 3 resulted in 

the resumption of ethanol formation more effectively than control. With the use of 

nylon pouches, the pouch withdrawal is possible and easier to handle and control 

as desired.  
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 Encapsulation is related to the coating of ingredients particles. It has been 

widely used in the area of delivery systems. This acts as an effective barrier as a 

manner to provide liquid and solid ingredients for environmental or chemical 

interaction. The advantage of using encapsulation in food ingredient is it is able to 

control the release of encapsulated ingredient, protect the core against 

deterioration, and reduce the evaporation of volatile compounds. Applying the 

extract of rambutan peel directly to the neera, which is in liquid form, cannot be 

controlled. Therefore, encapsulation is suggested to be the solution to promote 

easier handling and control of interior material (Rivas, et al., 2006). 

 Encapsulating materials such as maltodextrin and tapioca starch are widely 

used for encapsulation. Tapioca starch is known to be inferior because of its high 

solubility, high clarity and not easily to be degraded. While, maltodextrin is used 

because of its low-cost, low hygroscopic, film forming ability, crystallization 

inhibition, fast dispersion and a good retention as a coating material. The 

encapsulation and pouch withdrawal have not been applied to sugar palm neera; 

therefore, this research focused on the use of different materials to encapsulate the 

rambutan peel extract placed in the perforated pouches which is expected to delay 

the fermentation in sugar palm neera for alcohol production.  

 

1.2 Research Problem  

A previous study by Angela (2015) reported that the size-reduced 

rambutan and its extract encapsulated with tapioca starch placed in the nylon 

pouches, and immersed to coconut neera were able to delay the fermentation for 

alcohol production. The result showed that the ethanol produced after pouch 

withdrwal increased more effectively than control and encapsulation process was 
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proved to be more efficient than size-reducing peels for easier handling and 

control. The application of withdrawal treatment has not been done in sugar palm 

neera, and coating materials such as tapioca starch or maltodextrin for 

encapsulation also have not been conducted yet in the sugar palm neera. 

Therefore, the maltodextrin and tapioca starch are used as the coating materials 

for encapsulation of rambutan peel extracts in the most suitable concentration 

based on its ability to inhibit the fermentation process of sugar palm neera for 

alcohol production because its functionality has not been known yet. The 

applications of ethanolic extracts encapsulated with tapioca starch or maltodextrin 

are expected to give benefits to the farmers when processing the sugar palm neera 

effectively for alcohol production. 

 

1.3 Objectives 

1.3.1 General Objective 

 The general objective of this research was to analyze the effect of 

ethanolic extract of rambutan peel encapsulated with tapioca starch or 

maltodextrin in the perforated pouch as potential fermentation inhibitor to delay 

the alcohol formation in the sugar palm neera. 

 

1.3.2 Specific Objectives 

 The specific objectives of this research were: 

1. To assess the most effective ratio between rambutan peel extracts and tapioca 

starch or maltodextrin toward alcoholic fermentation in the sugar palm neera 

and to prepare the ethanolic extract of rambutan peel encapsulated with 

tapioca starch or maltodextrin. 
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2. To determine the effect of fermentation time and different concentration of 

ethanolic extract of rambutan peel encapsulated with tapioca starch or 

maltodextrin placed in perforated pouches on physicochemical characteristics 

and microbial counts of treated sugar palm neera.  

3. To determine the physicochemical characteristics of treated sugar palm neera 

before and after alcoholic fermentation resumption by withdrawal of pouch 

containing ethanolic rambutan peel extract encapsulated with tapioca starch 

or maltodextrin. 

4. To produce bioethanol by distillation from the selected treated sugar palm 

neera after withdrawal of pouch containing ethanolic rambutan peel extract 

encapsulated with tapioca starch or maltodextrin. 

 

  




