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Synthesis of flavor esters catalyzed by CALB-displaying
Pichia pastoris whole-cells in non-aqueous phase

Zi Jin, Ying Lin, Dengfeng Huang, Guodong Su, and Shuangyan Han
School of Bioscience and Bioengineering, South China University of Technology, Guangzhou 510006, China

Abstract: An enzyme-displaying yeast as a whole-cell biocatalyst seemed an alternative to immobilized enzyme, due to its low-cost
preparation and simple recycle course. Here, we tried to use a recombinant Pichia pastoris displaying Candida antarctica lipase B
(CALB) to catalyze the synthesis of short chain flavor esters in n-heptane. We studied some major influential factors of esterification
reactions, such as carbon chain length of the substrates, alcohol structure, enzyme concentration, substrates concentration, molar ratio
of the substrates. The acid conversions were determined by titration and gas chromatography analysis. About ten kinds of esters were
synthesized successfully, and the acid conversions of eight esters reached as high as 90% after reaction for 6 h. The result also
indicated that ethanol and hexanoic acid were the most suitable substrates for this whole-cell catalyst. Under the optimal reaction
conditions (the amount of lipase 20 g/L (306.0 U/g-dry cell), hexanoic acid concentration 0.8 mol/L, the molar ratio of hexanoic acid
to ethanol 1:1.1), hexanoic acid conversion reached 97.3% after reaction for 1.5 h. To our knowledge, the CALB-displaying P.
pastoris whole-cell biocatalyst showed good tolerance for high substrates concentration and exhibited high reaction rate on
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esterification of short chain flavor esters among the present enzyme/cell reported. Thus, CALB-displaying P. pastoris whole-cell

biocatalyst was promising in commercial application for flavor esters synthesis in non-aqueous phase.
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Fig. 1 Effect of acid chain length on the esterification reaction.
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Fig. 2 Effect of alcohol chain length on the esterification
reaction.
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Fig. 3  Effect of hydroxyl group position on the esterification
reaction.

& 3 AT, IE T RERY BN % K, 1.5 hik £
90% Lk b B AL AR, T IE 9 h 2oy A ik R KAk
R, R 65%:; AT BEJLT- AN o 3% 7] BE A2t F 4
TEEFRUT B0 0 S BA A M G, K S
ERESEAT— R MR, 1 A7 BEL A4 18 R DA
18 7 SR R T
24 EBEHAEATHHINEN R ZES KN

HRE DL 250, e T O RR R N il 1) i
JEW . RN ZRIE 10 mL, #FINIEBESE, CRRRIZ
FEIVR B R 0.4 mol/L, % EEVR T i VS in 2 A
5 g/L Hafin®] 30 g/L, 45HRUNE 4 i

H1IE 4 AL, YRR TR AN A 5 g/L 1
JNE] 20 g/L, B AR AR, BB R K b R
ORI 3 h 8 Z0 %) 1.5 h, 0.5 h A AL Z M 8% F Tt

100 ¢ N ”
=
80 |
S
z 60 -,5gL
z H10gL
Z 40 —A-20g/L
o
O —— 30 g/L
20
_IJ 1 1 1 Il
0 1.5 3.0 4.5 6.0

Reaction time (h)

4 BEEETHORNEXNCRIESHITIN
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Fig. 5 Effect of the substrate concentration on the synthesis of
ethyl hexanoate.
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