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Process Optimization for the Synthesis of Phytosterol Esters Catalyzed by A Novel Biocatalyst
LIU Xin—long, WANG Li-hui’
(Department of Biochemical Engineering, Tianjin Modern Vocational Technology College, Tianjin 300350,
China)

Abstract: A novel biocatalyst was constructed with mesoporous organosilica spheres (with 3D open channels) as
support and used for the synthesis of phytosterol esters. The effects of substrate type, substrate concentration,
enzyme dosage, reaction temperature, and reaction time on the conversion of phytosterol were investigated by
single factor tests. The synthesis conditions of phytosterol esters were optimized by response surface
methodology. The highest conversion of phytosterols was (96.840.7 )% in the case of 27.5 mmol/L palmitic acid as
substrate, enzyme dosage of 21.4 U, the reaction temperature at 47.2 °C and the reaction time of 11.4 h. In
addition, the sterol conversion rate was 97.11% after the biocatalyst was reused for 10 times, which demonstrated
that the biocatalyst owned good stability.

Key words: mesoporous organosilica spheres; 3D open channels; phytosterol esters; Candida rugosa lipase;
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Table 1 Response surface experimental factors and levels
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Fig.1 TEM image of MOSs
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Fig.2 The effect of type of substrate on the conversion of

phytosterol
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Fig.4 The effect of enzyme dosage on the conversion of phytosterol
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Table 2 Response surface experimental scheme and results

A JEYIH ) BEEHE/  CIN D

Y i) U BT BEmin O
: 0 20 45 10 954
: 0 20 45 10 93.2
’ 0 20 45 10 94.5
) 0 20 35 10 68.8
° 0 10 45 10 773
° 20 15 30 12 87.6
’ 0 15 40 12 72.7
° 20 15 50 8 78.6
’ 20 25 50 12 90.0
1 20 15 40 8 65.8
! 0 30 45 10 85.3
e 20 15 40 12 75.0
» 0 15 40 8 67.0
o 0 25 50 12 82.4
& 20 25 50 8 78.8
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Continue table 2 Response surface experimental scheme and

results

A JEYIHEE BEEHE,  CI DN

5 (mmol/L) U WEUEC Bl /min Ak %9
o 0 15 50 8 64.6
v 10 2 50 8 65.6
s 0 25 40 8 69.2
" 10 20 45 10 70.9
20 20 25 40 8 65.0
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2 0 20 45 0 o4
2 0 20 45 10 93.8
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2 0 20 45 6 66.5
2 0 20 45 10 94.7
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2 20 25 40 12 75.0

2 2 20 45 14 88.5

x3 MERBREFEDN

Table 3 Analysis of variance of regression model
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Fig.6 Response surface plots showing effect of the interaction of

various factors on phytosterol conversion efficiency
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