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CHAPTER V1

SUMMARY AND RECOMMENDATIONN

> ary \di
6.1 Summary \,g_

Response surface methodology (RSM) modeleprl'led

parameters (enzyme load, enzyme ratio, su\ ;e hlolar I
responses (fatty acid composition and frc% acids al i&e& system of acidolysis
N
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mizat

between palm stearin and oleic acid, n prfeds 1@'{ RSM plays a key role in

N

determining the optimum cond of ,he

significants range of parameters b, congsigls

labour and product quuli@1})1@mdit@0btained were 10% enzyme load, 5:5
\ ! N
enzyme ratio of lipas% ywrd® Ly w}ymé{ IM, 1:3 substrate molar ratio of palm
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mg@ involved and resulted in
(

f&m as cost effective, time consume,

stearin to oleic g#id Mgd 3 ’o rs)fl ‘cz\.@n time. This study found that enzyme load,
enzyme ratio ccaction time pla_s‘\ﬁ}*ilal role in having a higher amount of oleic acid

incm'por@ palm stearin glycerol bond. While to minimize the amount of free fatty

acida froMehe modified palm stearin, the substrate molar ratio of oleic acid has to be

reduced and stick to 1:3.
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In this study as well, based on the interesterification degree, the synergistic combination
between Lipozyme TL IM and lipase AK does not exceed the effectiveness of I ne
TL IM alone in catalyzing the acidolysis reaction. But by prolong the @n time,
which 5 hours and above, the result may improve. Lipase AK work best%ger reaction
time however, the idea to shorten the reaction time by combining fhe lig;zylne TL IM to
speed up the reaction was not enough. The combinations pu b?YL IM effectiveness
and slow down its activity. This however, because of the Jygaie#ncOrp r!tim f oleic acid
. . ' ~ .
and alteration occur was a success, based on the TA tained fand tire fication
degree, high of OO0 and POO while decrease in PRP an®PPOZ tlie IMvay enhance
v
lipase AK performance by act as carrier to thew AK!:‘O Wk effedWely within the

short time given reaction (3 h). \) O
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The high amount of oleic acid in thc& 1edﬁ%sjarm&w subsequently reduced the
N

slip melting point from 50.6% to 0. 3°C,
times reactions were not 1guch s cbl"ﬂ

reaction, however, lhc& atch
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x]pe lity of the enzymes used in 5

S '}')'nglting point increased by times of
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still have lower melge ppint yhe

N
to lower in the %L effele ops d%_ o repeated usage as a catalyst. Besides, based
on TAG ang ™™ eanalysis, the resudNgbtained can explained the lower in melting point of

purifi ‘d%cd palm stearin (PMPS). The TAG of 000 and POO (7.33% and 23.97%)

\ultaneously and reduce the PPO and PPP (45.37% and 26.08%). The FAC
shows oleic acid percentage increase from 30.80% to 48.55%. These in lined with the

result on lower melting point obtained in PMPS.
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Overall, the acidolysis reaction between palm stearin and oleic have altered the TAG of
palm stearin to rearrange and incorporated more oleic acid to the final product. ing
the dual lipase system in the acidolysis reaction, TL IM may enhance tl %ﬁ\ility of
lipase AK to catalyst the reaction in shorter time (3 h). By extendin &action time
(up to 7 h) TL IM and lipase AK may act synergistically to catalys‘@on where the

immobilized enzyme (TL IM) may act as carrier for the fgee \ase (lipase AK) and

incorporation of oleic acid possibly higher. In this reacti /ever%comoration
- . . ~ . . ~ '

of oleic acid was successful as the melting point of tf&§inal prpduc I’Mp‘géduced

(46.13). This has been supported by a high percenta 00 ah as\\%’ll as a high

oleic acid percentage in FAC analysis. S.

6.2 Recommendations (—}&

Findings in this work are deas which requisite further

investigations which are so

1. Conduct optimizati ith other parameters such as stirring

speed and rcacq 1 ;;1 L ge! rm a conventional test to determine
optimum ra wmram{l '
' c1§

Pcrlbrm\ ysis reaction ush“g’ a combination of acids MUFA and PUFA to

[§9]

ing MM into the palm stearin and measure the product stability and quality in done

sgale production.
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For combinations of enzyme used, more enzymes between free and immobilized
enzyme should be used to test their behavior, synergistic effect and effec s on
catalyzing the reactions. %\

Extend the study by making up research and development on new%duct such as
margarines and shortenings by using the modified palm s%rilznd analyze the

stability, shelf life and physicochemical characteristics. Y*
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