Y TR ¥ Chin J Biotech 2009, December 25; 25(12): 1933-1939
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjpb@im.ac.cn © 2009 Institute of Microbiology, CAS & CSM, All rights reserved

B R RER I 7 P A (B 22 B B AR T 8% B 240 AL &
JiE %88 A R B

BET, B, Bk, HY

R 510006

F ) & & Je T d AR 4 B IS I B8 B(Candida antarctica lipase B, CALB)#) 5 7 8% & 41 i, 4 4 4m JOAEAC 7,
%%%}éﬁﬁ% ZAR, A AEBRH BRAARR, EAERABIK R P AR RAEER. B AEIRAR BEATAT kAT AR, B R H & RAR
Gttt —F o Bk, FAHARMEFE-MELELARER, TZBESRERRLARRZAT TR, EFERTAH
MEF AL, EoBEHNKEF _FILEMDMSOYERRE ok, BaE. RWERb. KiE EFREF LA oh B LR L
HRE. £RAYW: £S5 mL REAZT, ABURE/ = F A ZARMDMS030%, VN)AH B AT, HiminksKiEEH 0.11
# A m AR 0.5 g, F1E4E 0.5 mmol/L, AAEER 1.0 mmol/L, 60°C F R E 72 h /&, #] &% A 8 8 85 09 46 1L % 1% 3
48.7%.

D AR EAT, AMMB LB B, 2@ ER, Ak 6

Synthesis of glucose laurate monoester catalyzed by Candida
antarctica lipase B-displaying Pichia pastoris whole-cells
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Technology, Guangzhou 510006, China

Abstract: We developed a new enzymatic-catalyzing producing process of glucose laurate monoester. In the process we used
Candida antarctica lipase B-displaying Pichia pastoris whole-cells as biocatalyst, glucose as the acyl acceptor and lauric acid as the
acyl donor. The product glucose laurate monoester was purified by silica gel column chromatography and preparative liquid
chromatography, and identified by liquid chromatography-mass spectrometry. Then we optimized the process from various aspects,
such as solvent composition, ratio of dmethyl sulfoxide to 2-Methyl-2-butanol (V/V), catalyst dosage, substrate concentration, water
activity and temperature. The optimal reaction conditions were: glucose 0.5 mmol/L, lauric acid 1.0 mmol/L, ratio of
2-Methyl-2-butanol to Dmethyl sulfoxide is 7:3 in 5 mL volume, temperature 60°C, the best initial water activity of whole-cells

biocatalyst is 0.11. The maximum glucose conversion could be 48.7% after 72 h.
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Fig.2 HPLC-MS chromatographic analysis of the purified product.
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Table 1 Effect of different organic solvents on esterification ’ ’
catalyzed by whole cell catalyst 4 > 05¢g
Organic solvent Concentration (g/L) Conversion (%) s s
t-butyl alcohol/DMSO 11.618 9.76 s
2M2B/DMSO 26.75 22.48 50r 50
Acetone/DMSO 10.06 8.45 S 30l Concentration "
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2M2B 2.7 225 2 35t —— e
£ 30 308
Acetone 13 113 Z 25} 25 -3
Z 20f 20
t-butyl alcohol 2.7 2.24 8 15} 15 3
= — —— 5 10f = 10 ©
Reaction conditions: glucose 0.6 mmol/L, lauric acid 1.2 mmol/L, o st - 5
whole-cell catalyst 0.3 g, total volume 5 mL (DMSO percentage 20% : . . : 0
N 2 . 0.4 , 5 .
(V/V)), 1.2 g molecular sieve, 55°C, 200 r/min, 72 h. 9 0 0 0.3 ) 0.3 0.6 0.7
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g | —o—Conversion 130 ;a, i B 22 0
g 20! 25 g Fig. 4 Effect of the amount of lipase on esterification catalyzed by
" 15k 20 g whole cell catalyst. Reaction conditions: glucose 0.6 mmol/L, lauric
5 10 {15 = acid 1.2 mmol/L, total volume 5 mL, DMSO percentage 30%(V/V),
51 L
£ 103 1.2 g molecular sieve, 55°C, 200 r/min, 72 h.
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Fig. 3  Effect of different DMSO ratio on esterification
catalyzed by whole cell catalyst. Reaction conditions: glucose 0.6
mmol/L, lauric acid 1.2 mmol/L, whole-cell catalyst 0.3 g, 1.2 g
molecular sieve, total volume 5 mL, 55°C, 200 r/min, 72 h.
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Fig. 5 Effect of different glucose concentration on esterification
catalyzed by whole cell catalyst. Reaction conditions: molar ratio of
lauric acid to glucose fixed to 2, CALB 0.5 g, total volume 5 mL,

DMSO percentage 30%(V/V), 1.2 g molecular sieve, 55°C, 200 r/min,
72 h.
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Table 2 Effect of different initial water activities on
esterification catalyzed by whole cell catalyst

Initial water Saturated salt

Concentration (g/L)

activity (ay) solutions
0.06 LiBr 35.7
0.11 LiCl 49.9
0.33 MgCl, 40.34
0.53 Mg(NOs), 35.31
0.75 NaCl 27.48
0.97 K,SO4 1.5

Reaction conditions: glucose 0.5 mmol/L, lauric acid 1.0 mmol/L
and CALB 0.5 g, total volume 5 mL, DMSO percentage 30%(V/V),
1.2 g molecular sieve, 55°C, 200 r/min, 72 h. The enzyme,
substrates and solvents were pre-equilibrated separately with the
water vapour of saturated salt solution.
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Fig. 6 Effect of temperature on esterification catalyzed by whole
cell catalyst. Reaction conditions: glucose 0.5 mmol/L, lauric acid
1.0 mmol/L, CALB 0.5g, total volume 5 mL, DMSO percentage
30%(V/V), 1.2 g molecular sieve, 200 r/min, 72 h. The enzyme,
substrates and solvents were pre-equilibrated separately with the
water vapour of saturated salt solutions (LiCl, a,=0.11).
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Fig. 7 Time course of esterification catalyzed by whole cell
catalyst and Novozyme 435. Reaction conditions: glucose 0.5 mmol/L,
lauric acid 1.0 mmol/L, 0.5 g CALB or Novozym435, total volume
5 mL, DMSO percentage 30%( V/V), 1.2 g molecular sieve, 200
r/min, 81 h. The were
pre-equilibrated separately with the water vapour of saturated salt
solution (LiCl, a,=0.11).
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