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Abstract

Nine commercial lipases were screened for monoacylglycerols
(MAG) production. Lipase PS from Pseudomonas sp. was the most suitable
enzyme for glycerolysis of palm olein with glycerol. This lipase provided a high
yield of MAG with 28.05 % at 45 °C for 24 h. Accurel EP100 (<200 pm) was
the best support to immobilize lipase PS. The optimum condition for
immobilization included 5.0 mL enzyme solution (50 U/mL) and 0.5 g support.
The mixtures were mixed at 30 °C for 30 min. In batch production, 20.74 %
MAG was obtained when glycerolysis of palm olein by immobilized lipase PS
(IM-PS) was performed at 45 °C for 24 h. The continuous production of MAG
was performed with the IM-PS (350 U) in the continuous stirred-tank reactor
(CSTR) (4.5 cm ID, 6 cm height) and the packed-bed reactor (PBR) (0.68 cm
ID, 25 cm long) for 96 h at 45 °C. When the flow rate of the substrate mixture
was 0.02 mL/min, the average yields of MAG were 14.27 and 14 % in CSTR
and PBR, respectively. Because of product mixture becoming solid and high
viscosity of substrate, clogging and pressure drops were occurred in CSTR and
PBR. Thus, organic solvents were applied to overcome these problems.

Acetone/isooctane mixture at the ratio of 3:1 (v/v) was the suitable
organic solvents for MAG production. The optimum condition for MAG
production was found to be 10 %(w/v) of palm olein in acetone/isooctane

mixture (3:1,v/v), the molar ratio of palm olein to glycerol 8:1, water content in
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glycerol 10 %(w/w) and the amounts of IM-PS used was 50 % (w/w) of palm
olein. The temperature was controlled at 45 °C. Under these conditions,
the yield of 55.8 % MAG was obtained at 24 h.

The continuous MAG production in acetone/isooctane mixture
(3:1,v/v) was performed with the IM-PS (1.5 g) in CSTR and PBR at 45 °C.
The yields of MAG were 25.94 and 51.24 %, respectively at 72 h when the flow
rate of the substrate mixture was 0.02 mL/min. The optimum conditions for
continuous MAG production in PBR included, 1.5 g IM-PS and substrate
mixture consisted of 10 % (w/v) palm olein in acetone/isooctane mixture
(3:1,v/v), glycerol to palm olein molar ratio was 12:1 and 10 % (w/w) water in
glycerol. The substrate flow rate was 0.02 mL/min and the temperature
was controlled at 45 °C. Under these conditions, 55.84 % yield and
3.0 x 10° g MAG/U.day productivity of MAG were obtained after 216 h.
Furthermore, a half life of the process was obtained after 780 h of production.
When large scale (10 x) MAG production was performed continuously
with IM-PS of 15 g (5,400 U) in PBR (1.5 cm ID, 50 cm long) at 45 °C,
61.30 % yield of MAG was obtained at the substrate flow rate 0.2 mL/min for
96 h. The productivity was 3.32 x 10> g MAG/U.day.

The crystallization in organic solvents and fractionation by silica gel
column were used for recovery of MAG from product mixture. When MAG
was crystallized in acetone/isooctane mixture (3:1,v/v) at -5 °C for 8 h, the
yield and purity of MAG were 25.58 and 87.76 %, respectively. When MAG
was crystallized in isooctane at 0 °C for 8 h, the yield and purity of MAG were
49.55 and 85.35 %, respectively. For the fractionation by silica gel column at
30 °C, the column was rinsed with hexane and eluted with 5 % ethanol in

hexane. The yield and purity of MAG were 87.6 and 95.36 %, respectively.
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