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ABSTRAK

PEMERANGKAPAN LIPASE CANDIDA RUGOSA DI DALAM FI@IPIS
KARBOKSIMETIL SELULOSA (CMC) DAN ALKOHOL POLI | VA)

BAGI MENINGKATKAN KEBERKESANAN BIOPEMA

Y-

Lipase Candida rugosa (CRL) yang dipegunkan ke dalam ka imetil selulosa

(CMC) dan/atau alkohol polivinil (PVA) dalam bentuk 'IeWs melalui proses
(

pemerangkapan telah dikaji. Pencirian filem-filem Rip ynd telah dibuat
S

menggunakan teknik-teknik Mikroskop Pengimbas Ele ), an Tenaga

X-Ray (EDX), Pembelauan X-ray (XRD) dan I erah Trans rrvasic%gj'rier
(FTIR) menunjukkan pemerangkapan biopemang edala? la erIal@’l dalam
pIs p

filem nipis itu. Pencirian pemegunan CRL er dengan
bqu

entu geler@g-gelembung
g -@Wokong. Analisis
unjukkan bahawa karbon

tamg'%eperti yang disebutkan

menggunakan SEM menunjukkan beber
membuktikan kewujudan CRL di atasypermu
terhadap komposisi elemen di dala hfil ipi
(C), oksigen (0O), dan natrium (N er aka&v
di atas. Dalam analisis men@ Xwﬂﬁa Q(%f? nipis menunjukkan “d-
spacings” yang hampir sama di amtar. hin@4.65414 A dan nilai 20 di
antara 19.054° hingga 1.4¥-Puncw s'a@a dikesan untuk semua filem
nipis di dalam analisis%gunaka‘a T :p%ometer. Biopemangkin baru yang
disediakan dalam wpis klem\é’nnya dixu&&eupayaannya dalam memangkinkan
0

balas%ng mengandungi butanol dan asid oleik .

pengesteran but'l\R
Filem nipis -GRL,  PVA; }lda A:CMC-CRL, menunjukkan 2-3 ganda
asilkan este buti&dleate berbanding 9% ester yang dihasilkan

mengg% RL 4 Pentuk&ang bebas. Kesan daripada kestabilan suhu
penximsna (-20°c, 0°C, 4°%dan suhu bilik) juga telah dinilai, dan peratusan

p ﬁn@an kepada ester yangkling tinggi (28.9%) telah diperolehi oleh PVA-CRL
si

hu -20°C berbanding CRL pegun yang lain dan tiada CRL. Dalam kajian
estabilan operasi, dapat diperhatikan bahawa CMC-CRL, PVA-CRL dan PVA:CMC-
RL menunjukkan 100% hingga 50% peratusan relatif ester dan ianya mampu untuk

mengekalkan aktiviti pemangkinan yang tinggi walaupun selepas 10 Kkitaran



penggunaan secara berulang. Dalam kajian kinetik native dan terpegun CRL,
pemegunan CRL menunjukkan kadar tindakbalas yang tinggi dibandingkan

CRL yang bebas. Terdapat 2 jenis keadaan untuk mengkaji faktor kinetik 'm
keadaan kepekatan asid oleik yang sama tetapi kepekatan butanol yan %za dan
sebaliknya. Berdasarkan pemerhatian, filem nipis PVA:CMC -CR unjukkan
kadar tindak balas yang paling tinggi berbanding CRL yang beba?pase —lipase
yang pegun seperti CMC-CRL, PVA-CRL dan PVA:CMC-CI\'US m

nilai  Vmaxor Yang tinggi berbanding dengan Native-CRL OYJ
mengandungi kepekatan asid oleik yang berbeza. Kajian t kinetik menemukan

enunjukkan

ndak balas yang

bahawa perencatan kompetitif satu substrat (CMC- A- RWA:CMC-
CRL) dan dua substrat (native-CRL) diterangkan deagan jelas oleh meka ismkﬁodel
Ping Pong Bi Bi. Keputusan kadar tindakbala unjukkan lbahawa Aah‘a,g ahan

h Rt{/@ yanq}grpotensi
1n9g

i urg&Taplikasikan

SLW S

polimer yang telah digunakan dalam kajian igi
dalam mengekalkan kestabilan dan kadar a%

dalam sintesis organik.

Vi



ABSTRACT

CARBOXYMETHYL CELLULOSE (CMC) AND POLYVINYL A L
(PVA) THIN FILM FOR ENHANCED BIOCATALYTIC EF

ENTRAPMENT OF CANDIDA RUGOSA LIPASE WITHIN z
CA

Candida rugosa lipase (CRL) immobilized into the carboxymethyl Ellulose (CMCQC)
and polyvinyl alcohol (PVA) thin films via the entrapment d was studied.

Characterization of the thin films which was done using S nnlw electron microscope
(SEM) coupled with Electron dispersive X-ray (EDX) elemental lanaly er, X-ray
diffractometer (XRD) and Fourier transform infrared ) M; showed

that entrapment of the biocatalyst had occurred thhin films. Cha acte%gt.ion

of the immobilized CRL within the polymeric thin S usin98 M showe _\nass of
globular patterns which confirmed the existe f CR~L\0 es es of the
supports. The analysis on the elemental 0 ioné‘\of allythin n@ showed that

s ir@&thin films, while
thin films containing CRL showed the existencesof pT iumy (K) in addition to the
major elements mentioned abov the a& sin D, all of thin films

? &

carbon (C), oxygen (O) and sodium ( réymajor e

exhibited almost similar d-spa etween 4. 4418 t 5414 A and 20 values of
between 19.054° to 21.424°, Sh&r p¥ also @cted for all thin films in the

analysis using FTIR s ctr&eter. The ne Y, p@d biocatalyst thin films were

then tested for their ab%r catalyzi ﬂ%mation of butyl oleate, in reactions

which consisted mm anq o\cid- Thin“films of CMC-CRL, PVA-CRL and
s

gher s of butyl oleate compared to 9% vyield

o 'I(bg, effect of storage stability at different
temperatu , 0°C, 4 d roém temperature) was also evaluated where the
|?n‘ (28%}/0) was obtained using PVA-CRL at storage
-20°C. In the op@r%bional stability study, it was observed that the CMC-
NV -CRL and PVA:beC-CRL were capable of retaining 50% of their

ic activities even after 10 cycles of repeated uses. A Kinetic study was also

one to evaluate the efficacy of the free CRL and immobilized CRL. In the study, all
immobilized CRL generally showed higher reaction rates than the free CRL. There

(@)

were 2 types of conditions whereas at constant concentration of butanol and varying



concentration of oleic acid and vice versa. PVA:CMC-CRL thin film showed the

highest reaction rate compared to the free CRL . The immobilised lipases

CMC-CRL, PVA-CRL and PVA:CMC —CRL have also showed considera&

Vmaxory compared to the native one in reactions of different concentr, %f oleic

acid. The study of kinetics findings of one substrate (CMC-CRL,&CRL and

PVA:CMC-CRL) and two substrates (native-CRL) competitive weréY:iy explained
that"th

by Bi Bi Ping Pong Model mechanism. These results indicat e polymeric
materials used for the entrapment of lipase in this study a tial supports for
maintaining stability and activity of CRL for application i syr'theses.

N
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