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Synthesis of lignosterol esters catalyzed by Candida rugosa lipase
immobilized on magnetic nanocomposites
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Abstract: The enzymatic synthesis conditions of lignosterol oleate from lignosterol and oleic acid were
systematically optimized using Candida rugosa lipase covalently immobilized on magnetic chitosan
nanocomposites as catalyst. Under the optimized conditions of catalyst dosage 12.7% (based on the total
mass of substrates), molar ratio of oleic acid to lignosterol 2 : 1, mass concentration of lignosterol
122.9 g/L, reaction temperature 50 °C, and reaction time 24 h, the conversion rate of lignosterol could
reach 96.42%. Meanwhile, the lignosterol conversion rate could still maintain as high as 96.67%~98.74%
when the fatty acids with different carbon chain lengths, such as lauric acid, myristic acid, palmitic acid, or
mixed fatty acids were esterified. When the immobilized biocatalyst was used for 5 times, the conversion
rate of lignosterol could still reach 82.45%, indicating the good reusability of the catalyst used.
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Fig. 1 Effect of catalyst dosage on conversion rate of lignosterol
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Fig. 2 Effect of molar ratio of substrate on conversion rate
of lignosterol
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Table 1 Effects of reaction temperature and reaction time
on esterification

No. WELEE/°C fif i1l /h AL /%"

1 45 20 81.42

2 55 20 81.32

3 50 20 90.77

4 50 24 96.42

5 50 28 93.15
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Table 2 Effect of fatty acid types on esterification

No. GBS AR 1%"
1 Wz (C18) 96.42
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Fig. 3 GC spectra between chemical synthesis'” and enzymatic
synthesis
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Fig. 4 Reusability of immobilized enzyme
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Table 3  Circular dichroism analysis of immobilized enzyme
after reuse

KR o W8iE% BITEI%  BEEMI%  THNE /%
i AT 21.7 21.5 35.2 18.3
ff 5 21.1 21.7 35.4 18.6
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Table 4 Comparison with the catalytic system reported in the literature

AL AR FH /% 7 n(MAR) = n(E) IR/ C I &) /h AL Y% SCHk
CRL 2.8 A4y 5 e R g 3.8:1 46 28 91.5 [15]
9.0 A 49y S 0 R g 4:1 T % B 0.6 75.3 [26]

8.9 A 49y S T R i 5:1 30 24 80.0 [27]

4.0 A4y S 1 A R 3:1 45 48 84.7 [28]

TR A 5.0 Ay S T TR T 3:1 35 24~72 90.8 [29]
[ 22 fk. CRL 12.7 Ay 1S R 2:1 50 24 96.42~98.37 AR
18.0 B4 R A R R 4:1 47 48 88.9 [11]

10.0 HEL 55 T ) AL R T 2:1 50 24 87.9 [12]

15.3 HHL ) §55 152 0. B IR BB 2:1 55 15 93.5 [13]

[ 72 1k Ylip 2.1 A4y 45 T R T 2:1 50 78 91.1 [14]
Novozyme 435 12.1 Ay S 1 R R e 4:1 55 96 79.3 [30]
71.1 o T AR R 3:1 80 48 88.7 [31]

84.0 A4y 1S e R g 1:1 45 24 34.6 [32]
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