ANOVEL LIPASE CATALYSIS SYSTEM FOR ESTERIFICATION
AND POLYESTERIFICATION

Mr. Attapon Phraephrewngarm

A Thesis Submitted in Partial Fulfillment of the Requirements
For the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
and Case Western Reserve University
1999
ISBN 974-331-918-2



Thesis Title A Novel Lipase Catalysis System for Esterification and

Polyesterification
By Mr. Attapon Phraephrewngarm
Program Polymer Science

Thesis Advisors  Professor Erdogan Gulari
Dr. Suwabun Chirachanchai
Dr. Ratana Rujiravanit
Dr. Rath Pichayakura

Accepted by the Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfiliment of the requirements for the Degree of Master
of Science,

AT S College Director

Thesis Committee:

(Dr. Suwabun Chirachanchai)
L(renvav: i(
(Dr-Ratana Rujiravanit )

(Dr. Rath Pichayakura)



ABSTRACT

44972004 POLYMER SCIENCE PROGRAM
KEYWORDS ~ POLYESTER! LIPASE-CATALYZED POLYESTER
SYNTHESIS/ RICE BRAN LIPASE/ LIPASE CATALYST
ATTAPON PHRAEPHREWNGARM: A NOVEL
LIPASE CATALYSIS SYSTEM FOR
ESTERIFICATION AND POLYESTERIFICATION
THESIS ADVISORS; PROF. ERDOGAN GULARI,
DR. SUWABUN CHIRACHANCHAI, DR. RATANA
RUJIRAVANIT, AND DR. RATH PICHAYAKURA
34 pp ISBN 974-331-918-2

The rice bran lipase was extracted from the Thai rice bran in the
condition of 1:3 w/v of rice bran to 10 mM calcium chloride in the stirrer
system for 3 hours at 4°c. The obtained rice bran lipase shows specific
activity about 70 mU/mg. By applying rice bran lipase as a catalyst in
esterification of adipic acid and 1,4-butanediol in diisopropyl ether at 35°c for
24 hours, the molecular weight of oligoester for 1022 is obtained as determined
by GPC technique. However, when the reaction proceeds for 2-7 days, the
molecular weight is decreased to 233-398. The product shows an alternating
ester with hydroxy-terminated chain as observed from the OH peak by FT-IR.
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