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SR, HUEBRES, TESE 78R (RE-52AA RYiER: 7%
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Table 1 Enantioselectivity of enzymes in different ionic liquids

N435 CRL TLIM Pepsin
ee (%) Y (%) ee (%) Y (%) ee (%) Y (%) ee (%) Y (%)
H,0 2.18 79.51 0.41 19.52 5.35 19.23 4.83 32.42
[ BMIM | Br 35.15 77.55 3.17 16.51 6.62 33.06 8.75 25.38
[ BMIM ] BF, 11.79 25.63 1.48 17.22 5.72 53.95 4.62 26.19
[ BMIM ] PF, 20.25 35.89 1.78 68.31 0.56 20. 66 10. 11 42.52
[ OMIM ] PF, 1.43 50. 68 0.91 43.72 0.87 9.08 1.03 45.27

Reaction conditions: 0.2 g DL-Ethyl mandelate, 5.0 mL pH7.5 buffer, 1.0 mL ionic liquid and 10 mg enzyme;

50 °C, 150 r/min for 6 h
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Fig. 1 Effect of ionic liquid concentration on reaction
Reaction conditions: 0.28 mol/L DL-Ethyl mandelate,
pH7.5 buffer and 10 mg N435; 50 °C | 150 r/min for 6 h
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R AR S R, BEAE B TR AR B S
XA LB K. 25 S R TR AR
S 1.71 mol/L.
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TV [ H ST AR Pt 2 (A AT BEAAFEAR T . IR
W8 0.35 mol/L i, =¥ ee x5 43.92% , B
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L4 0.35 mol/L NH.
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Fig. 2 Effect of substrate concentration on reaction
Reaction conditions: 1.71 mol/L [ BMIM ] Br,
pH7.5 buffer and 10 mg N435;
50 °C . 150 t/min for 6 h
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Fig. 3 Effect of reaction time on reaction
Reaction conditions; 0. 28 mol/L DL-Ethyl mandelate,
pH7.5 buffer, 1.71 mol/L [ BMIM]Br and 10 mg N435;
50 °C ., 150 r/min
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Fig. 4 Effect of pH on reaction
Reaction conditions; 0.28 mol/L DL-Ethyl mandelate,
1.71 mol/L [ BMIM ] Br and 10 mg N435;
50 °C . 150 r/min for 6 h
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Fig. 5 Effect of temperature on reaction
Reaction conditions; 0.28 mol/L DL-Ethyl mandelate,
pH7.5 buffer, 1.71 mol/L [ BMIM ] Br and 10 mg N435;
150 r/min for 6 h
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Fig. 6 Effect of shaking rate on reaction
Reaction conditions; 0.28 mol/L DL-Ethyl mandelate,
pH7.5 buffer, 1.71 mol/L [ BMIM]Br and 10 mg N435;
50 °C for 6 h
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Enzyme-Catalyzed Enantioselective Hydrolysis of Ethyl
Mandelate in Ionic Liquids

WANG Yao, GAO Jing, ZHOU Li-ya, WANG Hai-ou, HE Ying, LU Ke
(School of Chemical Engineering , Hebei University of Technology, Tianjin 300130, China)

Abstract; Enantioseletive hydrolysis of ethyl mandelate was studied by using kinds of enzymes in ionic liquids.
N435 exhibited excellent activity and enantioselectivity in the system containing [ BMIM ] Br compared to several
other enzymes and ionic liquids tested. Effects of various parameters such as ionic liquid concentration, substrate
concentration, reaction time, reaction temperature, pH and shaking rate were studied. The optimum substrate con-
centration, ionic liquid concentration, pH, enzyme loading, reaction temperature, shaking rate and reaction time
were 0.35 mol/L, 1.71 mol/L [ BMIM |Br, pH 7.5, 10 mg N435, 30 °C, 150 t/min , and 6 h, respectively,
under which the enantiomeric excess( ee) and yield of production could reach 58.78% and 65.23% , respectively.
The ionic liquid [ BMIM | Br was reused by purifying with ethyl acetate.

Key words: Ionic liquids; Ethyl mandelate; R-mandelic acid; Enzyme-catalysis; N435



