
CHAPTER I 
INTRODUCTION

P olyesters are prepared  by condensation  betw een  polyfunctional 
carboxylic  acids and alcohols or po lycondensation  o f  hydroxycarboxylic  
acids. T yp ically , po lyesters are p roduced  by chem ically  catalysed  reaction  
under e levated  tem peratures, strong acids and long reaction  tim es. 
C om petition  betw een  esterification , transesterification  and hydro lysis lim its 
the m olecu lar w eight o f  the products. M oreover, these  p rocesses are 
accom pan ied  by the form ation o f  undesirab le  by-products, such as cyclic 
esters.

E nzym atic  syntheses o f  po lyester are proposed  to  be an alternative 
stra tegy  to  overcom e the difficulties o f  the chem ical cataly tic  po lyester 
synthesis. T he unique properties o f  enzym atic system  resu lt in novel 
synthetic  m aterial w ith  supram olecu lar architecture. Furtherm ore, it is also 
expected  that enzym e catalytic  system  provides the stereoregu lar po lyester 
w hich  can be b iodegradable  po lym er due to  the digestion ab ility  o f  som e 
particu la r m icrobial.

A m ong enzym e-catalysed  reactions, lipase perform s hydro lysis at the 
ester bonds o f  carboxylic esters and glycosyl com pounds in aqueous solution. 
T he cataly tic  system  o f  lipase, norm ally , occurs at the w ater-lip id  in terface at 
room  tem peratu re  by encapsulating  the substrate on the active site w hich  is 
know n as a m etabo lism  o f  lipid. On the o ther hand, K ibanov (1986) 
d iscovered  th at crude enzym e pow ders could effic iently  catalyse synthesis 
reactions in organic so lvent system s, w hich  b rought the new  possib ilities for 
the use o f  lipase in ester and po lyeste r synthesis. W allace e t  a l. (1989) 
show ed that porc ine  pancreatic  lipase (PPL) is a useful enzym e for polyester.
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D espite  the theoretical advantages, the use o f  lipase in industrial 
applications has been lim ited because o f  instability  o f  enzym es, und er the 
requ ired  operation  conditions and/o r difficulties in the separa tion  o f  the 
enzym es from  substrates and products. E nzym e im m obilization  sim plifies the 
separa tion  p rocess o f  b iocatalyst from  the reaction  and allow s the continuous 
or in term itten t uses over the period o f  tim e. L ipase im m obilization  has been 
perfo rm ed  by 3 m ajor m ethods, i.e., a ttachm ent o f  inso luble  m aterials, 
c rosslink ing , and entrapm ent.

Up to now , several enzym atic po lyeste r syntheses have been reported , 
especially  w ith  the lipases o f  R h iz o m u c o r  m ie h e i  (fungus), P s e u d o m o n a s  

f lu o r e s c e n s  (bacterium ), and C a n d id a  r u g o s a  (yeast). H ow ever, there  are 
p len ty  o f  active enzym es presen t in tropical countries and it is still o f  in terest 
to  apply  the various enzym es from  plants, such as rice bran, soybean, etc., to 
study the possib ility  as an enzym atic catalyst for po lym erization .

R ecently , w e studied crude Thai RBL as a catalyst in po lyester 
synthesis and c larified  it as a potential catalyst. In the p resen t w ork, crude 
Thai R B L  is applied  as a catalyst into tw o system s o f  po lyesterification , i.e.. 
adipic acid and 1,4-butanediol, and adipic acid  and poly(ethy lene glycol) M W  
200, under the su itable conditions o f  reaction  tem perature  and tim e. The 
poin t o f  in terest is also extended to im prove the cataly tic  system  by the 
im m obilization  o f  Thai R B L via  physisorp tion  and covalen t bond ing  on 
fum ed silica.
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