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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

 The high amount of fruit consumption generates a significant amount of 

by-products, including peels, pulps and seeds. Evolution of technology has now 

allowed the utilization of these by-products to be of economic importance and to 

reduce adverse environmental impact. For instance, the peels of different fruits 

including grapes and pomegranate have been proven to exhibit high antioxidant 

and/ or high antimicrobial activities due to their secondary plant metabolites, such 

as phenolic compounds or polyphenols. These fundamental findings triggered an 

increasing interest in the extraction and identification of various components in 

agricultural wastes (Khaomek et al., 2012). 

 Rambutan (Nephelium lappaceum L.) is a seasonally available fruit 

popular in many countries of tropical Asia, particularly Indonesia, Thailand and 

Malaysia. Rukmana and Oesman (2002) stated that Indonesia has a comparable 

chance with Thailand in the agribusiness development of the tropical fruit. 

Consequently, the large annual production of rambutan in Indonesia leads to large 

amount of peel and seed wastes. Hence, various investigations are done in the 

effort to reduce and reuse rambutan peel waste. 

 Recent studies have reported that rambutan peel may be a potential novel 

antioxidant as it exhibit strong antioxidant activities (Thitilertdecha et al., 2010 

and Khonkarn et al., 2010). On the other hand, two studies done by Benardo 

(2012) and Parlina (2012) regarding antioxidant characteristics of rambutan and 
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pomegranate peel ciders, respectively, revealed a new perspective. The two 

different studies showed that the alcohol content produced in the rambutan peel 

cider was markedly lower than that of pomegranate peel cider. This opens up a 

possibility that rambutan peel may contain potential fermentation inhibitor 

component(s) that prevent(s) the production of ethanol in cider (Dr. Pokatong, 

personal communication). 

 The unknown potential fermentation inhibitor may be useful for setting up 

fermentation with controlled alcohol concentration in several applications, such as 

in cider, beer, tape, and/or during palm sugar production to increase its yield (Dr. 

Pokatong, personal communication). In palm sugar production, the palm sap 

extracted from the sugar palm stalks starts fermenting almost immediately. In 

order to stop this fermentation, which converts the valuable sugar into alcohol, 

large amount of energy is needed to boil the sap. Thus, it is hoped that the 

exploration of new component(s) in the waste may contribute to various 

applications regarding controlled alcoholic fermentation of sugar in the future.  

A further study done by Suhartaty (2013) pointed out the presence of the 

inhibitor(s) and established the suitable extraction solvents to extract the 

inhibitor(s). Extraction, isolation, and characterization of bioactive compound are 

necessary in order to utilize the compound originating from the plant source. The 

knowledge about the thermal stability of the compound(s) of interest may be 

useful for improving the practicality of rambutan peel extracts, for example in 

selecting the appropriate method of extraction. Instead of extracting the 

component(s) of interest by a time and solvent-consuming method at room 

temperature, more efficient extraction methods at higher temperature could be 
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performed in order to shorten the extraction period and to reduce the use of 

solvents. By performing heat treatment at various temperature on rambutan peel 

extracts and subjecting them to LC-MS analysis, it is hoped that the components 

responsible for the inhibition of alcohol formation could be identified. If the 

extracts heated at higher temperatures were unable to hinder the formation of 

alcohol in cider, it may be speculated that the components detected by the LC-MS 

instrumentation in the extracts heated at lower temperatures are responsible for 

the inhibition.  

 

1.2 Research Problem 

 Recent studies have indicated the possibility of existence of certain 

fermentation inhibitor(s) that has yet to be explored. This naturally occurring 

component(s) may be utilized to produce something of economic significance 

from unused peel waste of rambutan fruit. Nevertheless, the stability of the 

inhibitor-containing extracts against heat treatment and the identity of the 

inhibitor itself have not been reported. This research aimed to investigate the 

effect of heat treatment on the stability of rambutan peel extract and to determine 

the identity of the component(s) responsible for the fermentation inhibitor activity 

extracted using various solvents. 

 

1.3 Objectives 

1.3.1 General Objectives 

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

peel extracts containing the potential fermentation inhibitor component(s) against 

heat treatments and to determine its identity. 
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1.3.2 Specific Objectives 

 The specific objectives of this research were: 

1) To prepare rambutan peel extracts by maceration with ethanol and ethyl 

acetate solvents and to treat them with heat. 

2) To determine effect of addition of heat-treated rambutan peel extracts and 

fermentation time on cider physicochemical properties. 

3) To analyze the components extracted using various solvents using liquid 

chromatography - mass spectrometry (LCMS). 

  


