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Effect of Lipase Induction on Whole-cell Biocatalyst Behavior during Esculin

Acylation and Structural Identification of Products

LAI Xue-neng, LI Xiao-feng, ZHAO Guang-lei
(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)

Abstract: A novel method to synthesize flavonoid ester was explored. Different induction media were used to culture six strains for
high-yield lipase production. The whole-cell catalyst was prepared and used to catalyze the reaction of esculin and vinyl propionate with
pyridine as the reaction solvent. The results indicated that two strains, Pseudomonas aerugincsa GIM 1.46 and P. stuzeri GIM 1.273, showed
the ability to catalyze the propionylation of esculin, with P. stutzeri GIM 1.273 showing the highest catalytic activity. The effect of different
lipase inducers on biomass and catalytic activity of the whole cells was investigated by adding soy oil, Tween 80, or glucose into the screening
culture. The results showed that P. stutzeri GIM 1.273 cultivated in a medium containing soy oil exhibited the highest activity, where conversion
rates for esculin propiony lation reached 47.9% after 48 h. The producs were purified and structurally identified using mass spectrometry (M S)
and **C-nuclear magnetic resonance (*CNMR) spectroscopy, which showed that the whole cells catalyzed the acy lation of 6°-OH in esculin, the
resultingproduct was esculin-6’-O-propionate, where the regioselectivity reached 99%.
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Fig.1 Structure of esculin
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Fig.2 Effect ofinducers in medium on cell biomass
7E: a2 Pseudomonas stutzeri GIM 1.273, b 2 Pseudomonas
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Table 1 Result of propionylation ofesculin by whole-cell catalysts from different origins in SM-1 medium

Strains Vo/(mmol/h L) Conversion/% 6’-regioselectivity /%
Pseudomonas stutzeri GIM 1.273 0.2540.03 47.9040.34 98.9040.15
Pseudomonas aerugincsa GIM 1.46 0.2740.06 18.30+1.20 99.3040.24
Pseudomonas fluorescens GIM 1.209 NAP NA NA
Pseudomonas cepacia GIM1.139 NA NA NA
Rhizopus chinensis GIM 3.144 NA NA NA
Rhizopus oryzae AT CC 96382 NA NA NA
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Table 2 Result of propionylation ofesculin by whole-cell catalysts from different origins in SM-2 medium

Strains Vo/(mmol/h 1) Conversion/% 6’-regioselectivity /%
Pseudomonas stutzeri GIM 1.273 0.2040.01 33.4040.23 99.3020.12
Pseudomonas aerugincsa GIM 1.46 0.1940.02 19.7040.65 99.7040.32
Pseudomonas fluorescens GIM 1.209 NA" NA NA
Pseudomonas cepacia GIM1.139 NA NA NA
Rhizopus chinensis GIM 3.144 NA NA NA
Rhizopus oryzae AT CC 96382 NA NA NA
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Table 3 Result of propionylation ofesculin by whole-cell catalysts from different origins in SM-3 medium

Strains Vo/(mmol/h L) Conversion/% 6’-regioseledtivity /%
Pseudomonas stutzeri GIM 1.273 0.1640.03 13.8040.13 98.9040.12
Pseudomonas aerugincsa GIM 1.46 0.12+40.01 12.0040.22 99.3040.34
Pseudomonas fluorescens GIM 1.209 NAP NA NA
Pseudomonas cepacia GIM1.139 NA NA NA
Rhizopus chinensis GIM 3.144 NA NA NA
Rhizopus oryzae AT CC 96382 NA NA NA
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Fig.3 Chromatograms of samples before (a) and after (b)
acylation of esculin catalyzed by P. stutzeri whole cells
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Table 4 Chemical shifts of esculin andits esters in )C-NMR

spectra
Carbors Esculin  Esculin ester  Chemical shift

/ppm /ppm /Appm

Cc=0 -2 173.94 -173.%4
C2 160.99 160.99 0.00
C3 112.56 112.34 -0.22
C4 144.93 144.72 -0.21
C5 115.08 114.65 -0.43
C6 151.78 152.33 0.55
C7 143.11 143.05 -0.06
C8 103.6 103.73 0.13
C9 150.89 151.02 0.13
C10 111.23 110.87 -0.36
cr 102.62 102.05 -0.57
cz 73.73 73.61 -0.12
Cc3 7.7 76.24 -1.46
c# 70.18 70.29 0.11
C5’ 76.48 74.41 -2.07
c6’ 61.13 63.75 2.62
CH3 Caliphatic chain) - 9.43 -9.43
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