CHAPTER 5

CONCLUSION CG\Y.
S

The presented technique for immobilization of lipase Y-boxymethyl

cellulose (CMC), polyvinyl alcohol (PVA) and PVA: CMC bIe’er shown to be

very efficient as it have improved the biocatalytic propertE ofiandit'ja rugosa lipase

such as activity, stability, reusability and kinetic reac r est riWrocess of
L ]

butanol and oleic acid to produce butyl oleate . The study r,tinl{egy\zlith

o -

immobilization of CRL onto the natural supportSsby entrapme metthI, where
)v- Y

protein loadings and immobilization percentages Were de

\med. Wﬁgards to the
practicality of the immobilization m@ imp
entrapment is the best method for these kinds

d lipase &Iytic properties,

% ts, ttl{\were implemented in
ed high percentag @version of ester, means

the immobilization of enzyme and

o
it is applicable for this reaction:™nteresti use{h(ﬁfe newly immobilized CRL
as a biocatalyst showe betz result Jan t qse@ree lipase. The effectiveness of

an immobilization process depe n typ‘;éﬁéupports used. Through the enzyme

preliminary proc&cand' I rugosa Iip§(CRL) exhibited the most applicable
enzyme in ca@thf céll q(’:l\k) as a support one give highest yield of ester

2 O
produce@ asj,c mpared’ to @ other supports. The results showed that 50g

b4
CRL/Q: C is sufficient g.g.t;tain the product in quantitative yield, and the
0 M temperature for immobilized enzyme films storage condition is about -20 °C

PVA-CRL (28.9%).
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Esterification reaction between butanol and oleic acid in hexane was used to assay the
catalytic efficiency of lipase to produce butyl oleate ester. The characterlzat
supports physicochemical properties have been performed through ental
analysis using SEM-EDX, XRD, FTIR, DSC and SEM cross sAEnzym
support attachment was characterized by implementation of instrumental and
experimental analyses, as mentioned earlier. In |mmob|I|ze rocedure they

were clearly demonstrated higher catalytic activity. An study of butyl

G

oleate synthesis with reference to native lipase, sho that We (>28%)
optimal production was achieved using CRL pf _\ﬁeg tion.
Immobilized of CRL-CMC, CRL-PVA an PVA: o shoWwed high

O/

in r bath shaker

I|ze@2ymes were also

')éspectlvely
=

able to retain half-life (50% ester p ion) o qc

The kinetic study for K&?maﬂ acti d& CRL, CMC-CRL, PVA-

CRL and PVA:CMC —-CR fox.’wd t Iow@haells Menten kinetics with

inhibition by the Wate%were further egbr@by the Ping Pong Bi Bi model
@
mechanism. A k@vdel@w a Plgngiﬂong Bi Bi mechanism was developed

that takes int Mnt S qf teg;))utanol and oleic acid inhibition on the
enzymatic duction @.?ut | ilélé showing excellent agreement with the
a

experi wroflles f Wous sgbstrate concentrations. The kinetic behaviours of
r\é PVA-CRL and P\c@\ :CMC-CRL on their enzymatic esterification rates
vestigated with focus on the effect of various types of substrate concentrations

Ong Michaelis Menten kinetic model and the value of K, and V. Were estimated

by means Lineweaver-Burk plot. In this research, we can define that the lower K,

suggested that the CMC-CRL indicated the higher affinity toward butanol (But) than
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oleic acid (Ql), so that, K(Ol) > Ky(But). In contrast, native CRL exhibited higher
affinity towards oleic acid than the butanol, K,(Ol) < K(But). On the other h

value of Vimax@uy Showed that the initial rate catalyzed by PVA-CRL(m‘}ction
containing different concentrations of butanol was higher than th lyzed by
immobilized enzymes (Native-CRL, CMC-CRL and PVA:CMCW while the

immobilized lipase of PVA-CRL demonstrated co

PVA:CMC-CRL indicated the lowest reaction rate compared he others. The
acy !'ighest Vmax(l)

compared to the native CRL and others in reaction contaiming different.concentrations
.y

of oleic acid. The Ping Pong Bi-Bi mechanism with ubstrate ( C'CKL—,}DVA-

CRL and PVA:CMC-CRL) and two substrat etitive Gnhibition

e %
were best suited the experimental result. Kipetic pTra er del@g:ed from the

proposed models was used to stimwa initial ata@‘ﬁch further gave

excellent correlation with the exper@gsal value\_\_Y &"
? @
In industrial appllcatlog cost issmain factor @should be considered. As

for immobilization techniqu dditi’n to pro ide@ctive and stable biocatalyst, it

[
also should be simple%ion to decr e,'thgljost of operation. For that reason,

\

CMC and PVA MO m‘et t requizey@nt of suitable support because of an
N

inexpensive Ns for J'p |mm?_l§lization with CMC-CRL, PVA-CRL and
'

PVA:CM owing pr ing K@&bns as biocatalysts.

WA

51 Sec mendations for her Studies
F:@\ghe present study, there% some recommendations which can be considered to
e

r improve enzyme catalytic performance, for future development in enzyme

thology:
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1. Determination of the suitability of the CMC/PVA thin films for immobilization

of whole cell. This can be a useful method to immobilize enzyme pr

microorganisms isolated from a source, without having to isolat%xsired
enzyme before its use. A

2. Alteration of the functional groups available on the CI\/% thin films for

increased suitability as support for enzyme / whole ceIIYv

3. Optimization of esterification processes by t nt enWem using

@
Response Surface Methodology method insteéad of the conve owal Q_niga]-a-
Y

time optimization approach. 2

&

(RSM) to stu active t of@mrtant parameters

in large sc cessin \T f‘\-\

Y-
e Using related sw uch°5is R onse@fface Method
e-interacti
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