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CHAPTER I 

INTRODUCTION 

 

 
1.1 Background 

Among wide varieties of fruits cultivated in Indonesia, rambutan 

(Nephelium lappaceum L.) is one of the highly demanded fruits, not only in 

Indonesia but also in ASEAN countries. In 2014, the production of rambutan in 

Indonesia reached 733,177 tons (BPS, 2015). Pericarp and seed of the fruit, 

comprising 44-69%, are mainly discarded as waste (Tindall, 1994).  

The waste issue triggered many studies focusing on how to utilize 

rambutan peel (waste). Several studies have proved that rambutan peel has high 

antioxidant and antimicrobial activity (Haryoto, et al., 2014; Khonkarn, et al., 

2010; Ling and Palanisamy, 2012; Mohamed, et al., 1994; Okonogi, et al. 2006; 

Samuagam, et al., 2014; Thitilertdecha, et al., 2010). Recent study showed that 

rambutan peels prepared as cider exhibits fermentation inhibitory effects 

(Benardo, 2012), which can be seen from its low alcohol content (3%) compared 

to pomegranate peel cider (11%) prepared with the identical method of 

preparation (Parlina, 2012). Several following studies also support the finding of 

fermentation inhibitory effects of rambutan peels in cider (Astria, 2014; Manuella, 

2014; Suhartaty, 2014), cassava tapai (Jonatan, 2014), sugar palm neera (Subowo, 

2015), and coconut palm neera (Angela, 2015). 

Palm sugar is sugar made from sugar palm neera which has higher sucrose 

content and lower GI values than cane sugar, hence increases its popularity since 
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it has good health effects. However, high sucrose content and presence of natural 

microflora in sugar palm (Arenga pinnata Merr.) neera made it highly perishable 

to natural fermentation. In the production of palm sugar, fermentation activity in 

sugar palm neera is unfavorable since conversion of sucrose into reducing sugars 

and further into alcohol degrades the quality of solid palm sugar. High reducing 

sugars level in neera causes palm sugar produced hard to solidify (Lempang, 

2012). Therefore, fermentation inhibitors are required to delay alcoholic 

fermentation and also to prolong the shelf life of neera, so that farmers have 

longer period of time for the preparation of sugar production and can process it in 

a larger amount at once. Natural fermentation inhibitors, such as mangosteen rind, 

coconut fiber, jackfruit bark, candlenut, and palm oil have been utilized in sugar 

palm neera to delay the fermentation process (Lubis, et al., 2013; Suwardjono, 

2001). 

Tanuseputero (2015) have tried to applied rambutan peel and its extract as 

natural fermentation inhibitor into the sugar palm neera. The result showed that 

2% ethyl acetic extract of rambutan peel is able to completely inhibit alcohol 

production. However, the palm sugar produced is sticky and semi-solid as 

compared to control. It may happens due to the low initial pH value (<6) and 

continuous decrease of pH during the storage, which accelerates the sucrose 

inversion. The low pH value may be caused by the fermentation activity that has 

started even during the tapping process. Therefore, beside delaying the 

fermentation by addition of fermentation inhibitor, addition of Ca(OH)2 into the 

fresh neera may be useful to overcome this problem since studies have found that 

Ca(OH)2 is able to increase the pH of neera due to its alkaline characteristics. In 
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ambient temperature, saturated Ca(OH)2 solution has the pH of 12.454 (Natural 

Lime Association, 2015). Lay and Heliyanto (2011) showed that 2 g/L Ca(OH)2 

added to sugar palm neera is able to maintain the pH stability for 8 hours. 

Kusumah (1992) also found that 500 ppm of Ca(OH)2 is effective to control pH 

value of sugar palm neera during tapping period.  

 

1.2 Research Problem 

Generally, palm sugar can be produced if neera is processed directly after 

it has been tapped, since the sucrose in neera has not been converted into invert 

sugars, which can disrupt the sugar crystallization, and the pH is still quite high. 

However, it may be inefficient for the farmers since they are required to quickly 

produce the palm sugar within approximately 3 hours after tapping process (Bank 

Indonesia, 2009). Therefore, fermentation inhibitor is usually used to delay the 

fermentation process and alkaline compounds added to maintain high pH. Studies 

by Tanuseputero (2015) showed that 2% ethyl-acetic extract of rambutan peel is 

able to completely inhibit alcoholic fermentation in sugar palm neera, but is not 

able to produce solid palm sugar. Meanwhile, Ca(OH)2 is found to be able to 

maintain pH value (pH 6-7) of palm neera  (Kusumah, 1992). However, the effect 

of incorporation of ethyl-acetic extract of rambutan peel and Ca(OH)2  into sugar 

palm neera towards the quality of palm sugar has not been studied. Therefore, this 

research was conducted to study the effect of ethyl-acetic extract of rambutan peel 

and Ca(OH)2 in delaying the alcoholic fermentation and maintaining pH value of 

sugar palm neera for palm sugar production. 
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1.3 Objectives 

1.3.1 General Objectives 

 The general objective of this research was to investigate effect of ethyl-

acetic extract of rambutan peel, Ca(OH)2 and fermentation time on sugar palm 

neera. 

 

1.3.2 Specific Objectives 

 The specific objectives of this research were: 

1. To determine the effect of ethyl-acetic extract of rambutan peel, Ca(OH)2, and 

fermentation time on the physicochemical characteristics and microbial counts 

of treated sugar palm neera. 

2. To produce palm sugar from treated sugar palm neera of the best and/or 

considered suitable treatment combinations.  




