CHAPTER I

INTRODUCTION
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Sun continuously emits ultraviolet (UV) radiation, w M@d to three
categories dependent on wavelength: UVC (7OO~780®V B (28 (’mgs)and UVA
v

(320-400 nm). UVC is prevented from lcachmg tg eart a S lagly absorbed by

atmospheric ozone layer. However, UVA a%i\% can h¥he &éﬁ{n and penetrates the

skin. Epidemiological, clinical and in elt!0 stud? (?v 1@overexposure to UV

N
radiation results in the generation of1 0X, en 1ei&@)8), which leads to lipids,
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protein and nucleic acids damag Y-cell ,mel nes d contribute to the sunburn,
I

wrinkle, lower immunity again ecuo a]h gmo as well as cancer (Oresajo et

al., 2008). 4&\ Q?'
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Accordingly, wi ty o }een ucts with sun protection value (SPF) values
flooding our At now (Manova.@l 2013). These sunscreen products incorporate
with dlf%chemlcals that have high UV-light-absorbing properties, which are

com@nown as UV filters. Chief innovations nowadays not only focus on UV filters

which can filter or block the UV radiation, but also have antioxidants properties to

prevent or counteract undesirable effects of the radiation on skin cells (Gonzalez et al.,



2011). Among many available photo-protective agents, ferulic acid has aroused great

interest due to its strong antioxidant activity.

Ferulic acid or 4-hydroxy-3-methoxycinnamic acid is a ubiquitous phen$01d naturally
found in plant kingdom with maximum UV absorption at 322 nm i;alls between the

UVA and UVB region (Compton et al., 2000). Due to the ewnemlcal structure of

having phenolic nucleus and unsaturated chain, ferulic S reaWs resonance
B

t oxidation tl,‘OL@gl.lOS. In

stabilized phenoxy radical to protect DNA and lipids a

addition, literature survey also reveals that feruli

as‘Q tr &evex al age-

related diseases such as neurodegenerative dltw cala‘ov ulax ase Alzheimer,
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Due to small polar compound, ho fel I 1s asﬂy incorporated into an oil
. lq : .
phase of emulsions or a s c 0 tpl& hich reduces its antioxidant
(J

effectiveness. Thus, mod s ol fel ic ac ave been made by conjugating with

\
-sol 1}} \ngl keeps its original function properties.
O
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@is of ferulic acid, such as hexyl, octyl and 2-

diabetes and cancers (Barone et al., 2009)

fatty alcohols to 1mp1 (1

Kikuzaki et al. (2 ve} f
ethyl- lhexylt es, have higher an@l‘ldant activity than unmodified ferulic acid. Thus,
incorporatio these alkyl ferulate with triglycerides to produce ferulate esters have

1kable in the development of natural antioxidants with respect to photo-

protective agent (Laszlo & Compton, 2006; Xin et al., 2009; Sun et al., 2012).



Owing to a number of drawbacks in the chemical synthesis of ferulate esters, the recent
trends are more towards green synthesis by using biocatalysts in order to conserve energy
and raw materials, eliminate waste as well as avoid use of hazardous solv meldon
2000). Different synthetic routes of ferulate esters have been app@h by using
different substrates (Compton et al., 2000; Karboune et al., 2008; Suw., 2013). Up to
date, Sun & Bi (2014) reported almost 100 % of ferulate esters Mion in solvent-free
enzymatic transesterification between ethyl ferulate and castdg Q\T rtheless, there are

some problems related to the synthesis processes such ag high®ost f\daiys?-emd low

production yield within time, which make it unecono for 1Bd strigil ap@atlon

_J

Besides, introduction to multiple enzyme s s r kno cot atonal biocatalysts

in the synthesis of several esters have uccess $a 1 ut by researchers and
0

revealed to have high potential to b oye [brainf ete, 2008; Guan et al., 2010).

Q
g%loducuon of ferulate esters has

Since the study on the combinatior oca’alys
[

not yet been found, altematively, h 1§tgg£cted to improve the production of

S l
the esters. Regarding th&mau@esm @umzatlon of reaction process is very

important. One of the ecl que 0" ztja ing the optimum design parameters is by
using 1esp0nse metilt ) Not only requires a limited number of
u\penmems also offers a \ﬁematlcal model of overall process which is
advanta 1 conventional study.

Other aspects to be highlighted in the production of a new compound are antimicrobial

activity and physicochemical characterization. Both studies are important and prerequisite



for the development of efficacy and safety of a product. Recently, there has been a

paucity of information on the biological study and physicochemical properties of the

Starting from this background, a project was embarked upon in whic?! main aim was

obyed lipases of non-

s sjnthesis of ferulate

synthesized ferulate esters.

to develop a dual lipases system, combination between two ir

specific of Novozym 435 and 1, 3-specific of Lipozyme

esters using olive oil as substrate. Synthesized ferulate gslel erg belicVeéd«o Qevelop a

multifunctional range of ingredients, while providi valuf.a de use& vegetable
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1.2 Objectives T
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Therefore, such product plO’ velq@ent involved the following

ess
'S
approaches: \0' $ éo
1. To examine the b1 it Qﬁecm{@ ss of a dual lipases system in the
O
ers &l

performance of ate i&t

V
oils. The experimental design was figured as sh% Ap&u‘ g
9

2 To opliml actﬁlﬁ.)jmo sing conventional and statistical approaches.
\r :

cH Toi m e the biological p@)emes of synthesized ferulate esters.

4. %me the physicochemical characteristics of synthesized ferulate esters.
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