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CHAPTER I 

INTRODUCTION 

 
 
1.1 Background 

The total production of rambutan (Nephelium lappaceum L.) in the year 

2013 was 582,460 tons (BPS, 2014). This high production number indicates that 

the demand level of rambutan is high as well. However, the edible part, which is 

the aril, is actually only 30-58% of the total weight (Tindall, 1994). On the other 

hand, the parts that are not considered as edible, which are the pericarp and the 

seeds, have a higher total weight percentage as compared to the aril. The 

pericarp’s total weight percentage is around 40-60%, while the seeds’ total weight 

percentage is around 4-9%, which means that 44-69% of the total weight of 

rambutan is actually waste (Tindall, 1994).  

Previously, rambutan peel has been occasionally used as a traditional 

medicine in Java, Indonesia and also red color dye in Malaysia (Tindall, 1994). 

Yet, several recent studies have reported that rambutan peel has actually certain 

functional benefits, namely antioxidant and anticancer activities. Studies that have 

been conducted by Khaomek et al. (2013), Khornkarn et al. (2010), Nurhuda et 

al. (2013), and Thirtilertdecha et al. (2010) imply that the peel of rambutan 

possesses antioxidant properties. Moreover, studies that have been conducted by 

Emylia et al. (2013) and Khonkarn et al. (2010) reported that rambutan peel might 

also possess anticancer activities. Furthermore, other studies such as Mohamed et 

al. (1994) and Thirtilertdecha et al. (2008) have confirmed the presence of 

antimicrobial activity in the peel of rambutan. Therefore, it can be inferred that 
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rambutan peel is a type of fruit waste that can be developed into a valuable and 

functional product. 

A study conducted by Benardo (2012) on rambutan peel cider showed that 

rambutan peel might possess fermentation inhibitory properties, as the alcohol 

content of the cider produced was merely 3%, which was far from the alcohol 

content of 11% of the pomegranate peel cider prepared with the same method 

conducted by Parlina (2012). Furthermore, a study by Suhartaty (2014) proved 

that rambutan peel possesses the capability of inhibiting alcohol fermentation in 

apple cider. Another study done by Jonatan (2014) also confirmed that rambutan 

peel possesses capability of inhibiting alcohol fermentation, in this case in cassava 

tapai. Lastly, a recent study conducted by Casie (2015) shows that rambutan peel 

ethyl-acetic extract can prolong the shelf life of palm sugar sap prior to alcohol 

production.  Thus, based on these facts, it can be inferred that rambutan peel 

might contain alcoholic fermentation inhibitor compounds. 

Coconut (Cocos nucifera L.) sap is sweet, colorless liquid obtained from 

tapping immature inflorescence of coconut flower (Amaliah, 2014). In Indonesia, 

coconut sap is normally processed into several products, namely coconut sugar, 

sugar syrup, acetic acid, flavoring sauce, tuak, and nata de coco. According to 

Singaravadivei et al. (2012), due to the high sugar content of coconut sap, 

fermentation would occur immediately after the harvest. For this reason, Wijaya 

et al. (2012) stated that it is essentially uneconomical to process coconut sap into 

sugar and it is more appropriate to be utilized for alcohol production. 

The shelf life of coconut sap is actually really short before conversion of 

alcohol to acetic acid begins, which is only around 48 h (Kaliyarasi et al., 2013). 
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Due to this short shelf life, alcoholic fermentation in coconut sap would need to 

be delayed so that storage of coconut sap prior to sugar cooking or ethanol 

distillation would be possible. This inhibition would save a lot of expenditure in 

terms of energy and transportation, as agriculturalists would be able to optimize 

the processing schedule, as it is possible to store the sap for several days before 

conversion to acetic acid occurs and making the sap unacceptable.  

An attempt by Hariharan et al. (2014) had shown the effectiveness of 

several synthetic preservatives, namely sodium benzoate, sodium metabisulphite, 

and calcium hydroxide in preserving the quality of coconut sap and inhibiting its 

alcoholic fermentation. In this study, rambutan peel would be used as a 

fermentation inhibitor for coconut sap as it had been demonstrated to possess 

fermentation inhibitor properties mentioned above. The basis of the concentration 

determination of this research is the study of Casie (2015), which states that 0.4% 

is the most optimum concentration of rambutan peel ethyl-acetic extract for 

delaying alcoholic fermentation of palm sugar sap, which according to Lubis 

(2013) and Pardosi (2011) possesses similar composition to coconut sap. 

 
1.2 Research Problems 

In alcohol production, coconut sap cannot be stored for a long time due to 

the spontaneous conversion of ethanol into acetic acid conducted by the 

indigenous acetic acid bacteria inside it. Therefore, alcoholic fermentation in 

coconut sap must be delayed so that farmers and alcohol producers can store the 

sap longer while still maintaining the quality. Rambutan peel, a commodity waste 

that had shown its inhibitory activity towards alcoholic fermentation in previous 

studies might be able to inhibit the alcoholic fermentation of coconut sap. This 
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research focused on determining the most suitable concentration of semi-dried 

rambutan peel and ethyl-acetic extract of rambutan peel in delaying the alcoholic 

fermentation of coconut sap and also studying the effect of peel treatment on 

physicochemical characteristics and shelf life of the coconut sap.  

 
1.3 Objectives 

1.3.1 General Objective 

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

semi-dried and ethyl-acetic extract of rambutan peel as potential fermentation 

inhibitors in controlling the alcoholic fermentation of coconut sap and extending 

the time before alcohol distillation process. 

1.3.2 Specific Objectives 

The specific objectives of this research were: 

1. To prepare semi-dried rambutan peel and ethyl-acetic extract of rambutan 

peel using semi-drying and maceration methods, respectively. 

2. To determine the effect of semi-dried rambutan peel or ethyl-acetic extract of 

rambutan peel, and fermentation time on physicochemical characteristics of 

coconut sap prior to alcohol production. 

3. To produce alcohol by distillation from coconut sap treated with the three 

most suitable treatments from each of semi-dried and ethyl-acetic extract 

treatments of rambutan peel. 


