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ABSTRACT

Overproduction and perishable properties of longan (Dimocarpus longan
Lour.) could be managed by using longan as carbon source for ethanol
fermentation and whole cell pyruvate decarboxylase PDC derived from ethanol
producing microbes. This biocatalyst was used in production of (R)-
phenylacetylcarbinol (PAC) — the chiral precursor for ephedrine and
pseudoephedrine. The experiment employed 6 years and 10 months old dried
longan with the addition of nitrogen sources and 15 strains of ethanol producing
microbes which were cultivated in the aerated condition prior to the induction of
PDC production. By using 6 years old dried longan extract as fermentation
medium, the highest level of ethanol and PDC activity were produced by Candida
utilis TISTR 5001 (1.26 + 0.82 g/1) and Saccharomyces cerevisiae TISTR 5606
(0.01 + 0.00 U/ml), respectively. Meanwhile, the utilization of 10 months old

dried longan extract resulted in the highest level of ethanol (24.71 + 3.34 g/I) by S.



X

cerevisiae TISTR 5606 and PDC activity of 0.05 + 0.00 U/ml by C. utilis TISTR
5198. The growth kinetic assessment with 10 months old dried longan as
cultivation medium of S. cerevisiae TISTR 5606 was acknowledged as the strain
which consumed sucrose and produced ethanol at the highest level. C. utilis
TISTR 5198 was the strain which consumed glucose (11.68 + 0.69 g/1) and
capable of producing PDC (0.05 + 0.01 U/ml) at high level. PAC
biotransformation was conducted by using whole cell PDC from C. utilis TISTR
5198 and S. cerevisiae TISTR 5606 in biphasic system with 300 mM of pyruvate
and 1.75 M of benzaldehyde in various organic solvents at 6 — 8°C, 250 rpm for
72 h. The highest level of PAC was produced by C. utilis TISTR 5198 (83.8 £ 6.8
mM) with C9 (1-nonanol) as organic solvent and 12.24 g/l whole cells PDC as a
biocatalyst. The utilization of whole cell PDC from S. cerevisiae TISTR 5606
resulted in the highest level of PAC (37.4 + 2.8 mM) when the mixture of C8 (1-
octanol) and dipropylene glycol (DPG) in 1:1 ratio was used as organic solvent

with 12.24 g/l of whole cells PDC concentration.



