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Abstract

Cocoa butter (CB) is an important ingredient in the chocolate and related confectionery
products. Due to high cost and fluctuations in supply and demand of CB, the transformation of
low cost vegetable fats and oils to improve triglyceride structure through interesterification
processes has been used to produce cocoa butter alternatives (CBA). Rambutans (Naphelium
lappaceum L.) are economically important fruits of canning industry. After the rambutan flesh
was utilized in the canning process, the rambutan seeds are discarded as waste. Previous studies
reported that rambutan seeds posses a relatively high amount of fat with values between 14-
41% by weight and around 40.3% of the fatty acid is oleic acid. The objective of this research was
to investigate the possibility for the production of CBA from rambutan seed fats (RSF) using
enzymatic interesterification. The effect of acyl donor source, substrate ratio (RSF:acyl donor),
reaction time, enzyme amount and initial water activity of enzyme was studied. Reactions were
carried out at 65°C and incubated with Lipozyme™, which is an immobilized sn-1,3 specific
lipase from Mucor miehei. After each experiment, the triglyceride composition of the modified fat
was analyzed and compared to that of CB, which contains mainly of POP (23%), POSt (36%) and
StOSt (21%). It was found the most efficient source of acyl donor was free fatty acids (palmitic
and stearic acids) in 1:1 weight ratio. The best conditions for the enzymatic interesterification of
RSF were: substrate weight ratio of 1:6 for RSF and acyl donor, reaction time of 8 hours,
immobilized lipase of 10% by weight of substrate and 0.11 for the initial water activity of
enzyme. The triglyceride composition of the modified RSF was 21% for POP, 29% for POSt and
16% for StOSt. CBA was then produced from RSF by lipase-catalyzed interesterification using the
optimum conditions listed above and the solid fat content (SFC), the thermal behavior during
crystallization and melting and the crystal morphology of the CBA fat were studied and
compared with those of CB. It was found that the crystallization and melting profiles of the CBA
fat were very similar to CB. However, the fat exhibited slightly lower SFC at the temperatures
below 20°C but higher SFC at the temperatures above 20°C. The crystal morphology of the fat
was also different from CB. Consequently, the CBA fat produced could not be used as cocoa

butter equivalent but instead has the potential for use as non-lauric cocoa butter replacer.



