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Application of Micro Reactor in Pipecolic Acid Synthesis
through Enzymatic Catalysis

ZHANG Rui, CAO Xun, YING Hanxiao, LIU Zemeng, CHEN Kequan®
(Biotechnology and Pharmaceutical Engineering, Nanjing University of Technology, Nanjing 211816, China )

Abstract: Pipecolic acid is an important precursor for piperidine ring derivatives. A lysine
cyclodeaminase was used to catalyze L-lysine for L-pipecolic acid synthesis. To accelerate the
catalytic rate,a PDMS microchip was designed and fabricated. Effects of microchannel size,
microchannel length and liquid flow rate on catalytic rate were studied. The optimized conditions in
microreactor were :microchannel size 200 pwm ;microchannel length 124.8 cm;and liquid flow rate
100 pm/min. Under the optimized conditions,a pipecolic acid titer of 2.22 g/L. was obtained after 44
h reaction, the reaction time reduced 1/3 in comparison with the reaction in shaking tube.
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Fig. 1 Conversion of L-lysine to L—pipecolic acid by LCD
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Fig. 2 S—shape channel and the reaction process

REETEEN

2.1 HMEBRIUBREEEAEALSYE

Sk W5 A58 S R A A S 1) AP T SE AR
A X 5 ) o S R Bk i ) A RS T 1 L
BRI E AT TS 52 00 450 R 2 Ak 1 2 i A
b S 1) 32 B4 A D B pH Bl NAD
I FeX 5 o AR /3 B ik 47 T ko 45 SR WL 3,
Hrp [ 3 (a) R AN Wk B A 2 1) P~ i il 26, K 3
(b) . #l 3(c)FIIEl 3(d) R AR S5 T I 72 h
Jei A5 7= o

3.0 =
i —A
2.5 e %g
i —
T 2.0
1.5]
1.0]
0.5]
0] . . ,
0 20 40 60
JSE A /b
(a)

0.5 I I I
04

Edl| !ln pH
(b)

NAD Mug/ g/L)
(©)

ik

PA#H/(g/L)

- NN
wm O W

PA#/(g/L)
5

PAH/(g/L)

Fe? (M]u i/(g/L)
(d)

B3 HEEBRFLR SN ELEE

Fig. 3 Characteristic of lysine cyclodeaminase
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