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CHAPTER VII

SUMMARY AND RECOMMENDATIONS s )
7.1 Summary z '
)
Synthesis of ferulate esters in this study was gegalnMished oy né 1yl ferulate
s >

as acyl donor and olive oil as acyl acceptor I 1 solveQ}'system. The

improvement technique by employing two di@sp
S

435 and Lipozyme RM IM concun'enllycs iotat

of{&) ses of Novozym

smgi a very simple and
S

S 1 offers environmentally

&

r th emically-catalysed route. In

extremely effective method. Furthermgg sd
friendly process, milder reaction c@ns

: | .
addition, the larger portion 0% Zyme (@are to the Novozym 435 in an
optimum ratio provided p M'eduition o1 theéﬁ‘f biocatalyst costs.

R
N O, K
(—) ’ b‘o
Four factors influg %e l})jt yﬁ\.synthesis of ferulate esters were successfully
4

inspected basmt ¢ prelimmary \e@pﬁqmems using a conventional one-variable-at-a-
time approa ey were: reaction temperature, incubation time, lipase dosage and mass
ratio subsMetes. Further optimization was applied by statistical approach of RSM to study
the interactive effect between those factors in enhancing the percentage conversion of

ferulate esters. The correlation between the factors was explained using a mathematical
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model and a number of set of optimal conditions with more than 90 % conversion were
projected from the study. Comparison between predicted and experimental values

revealed good correspondence between them demonstrated the validanEN

generated. *

The biological activity of the synthesized ferulate esters W@%@tively investigated

using four types of antimicrobial tests, they were: agX 11 diffusion, minimum

e model

IS

minimum bactericidal concentration. The outcom gesteji hatgynthgsized ferulate
\w %v

esters not totally depend on type of bacteria, ggther ralg\- (ve o@ m-negative, but

also depend on concentration of the sam& :n}menvn entéﬂeach bacterium and

development of resistance (Cloete, ZO%The omxe \é& percent inhibition of

) " A
be asxl& strated as follow: Bacillus

'I §< Salmonella typhimurium <

inhibitory concentration through MTT assay and spggtropNotothetrigy1 eﬁ1®nd also
es

bacteria towards synthesized ferulg fers ¢

subtilis = Klabsiella pneum nicTEsc"

Staphylococcus aureus < Staphy ()ca{'

&\ |

A
\ » ! (.ng . ; .
Additionally, some ¢ physical e‘u@ nd chemical components of synthesized
% NS
ferulate esters gy 11 ofapi thl‘&?g,h SPF value, peroxide value, saponification

‘ S N
value and 1\Aaluc. As expectedcombination between ethyl ferulate and olive oil

cxhibiw% characteristics which were believed to develop a multifunctional range of

ing@or pharmaceutical, food and particularly cosmetic industries.
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Recommendations for Further Studies

Findings in this work are directive towards several ideas which 1cNE1’ther

investigation, some of which are listed below: A

N

Quantification analysis using high-performance liquid chfgagYeraphy (HPLC)

for better visualization of the ferulate esters specie esized (Yang et al.,

2012). \d
Y-

| ]
Preliminary study on scale-up study to pilot via #ppk 11"1t®)reactor
: 4 b
design. Yv \ Y\_q
Development of a new experimental dgi ¢ ces@er and ethanol

VSLQSUII etal., 2014).

N
Application of this dual lipases s

11§ catal “ng@e complex reactions or
% RN
S

synthesizing other esters. \ J
the roh@to be used as novel antioxidant

Exploration of other ch%‘lics 0
agent in diverse ﬁ%h ay

sulfonic acid)), ( g-

generated through the process in enlizm p:w

(2, 23r7inobis (3-ethyl-benzothiazoline-6-

;jy%@mylhydrazyl), FRAP (ferric reducing

antioxidant @ an yA @fgen radical absorption capacity) assays
& o

(Thaipondgt W, 20006). N
A {
Subsg? live oil with abundant low-cost local oil such as coconut oil and palm

O1T%

Molecular modelling simulation studies might likely offer useful suggestions to

rationalize the results obtained.
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