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Fig.1 Effect of medium component on cell growth and conversion

Except for variables, other conditions are the same as the experimental section

a. peptone; b. beef extract; c. NaCl; d. yeast extract
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Fig.2 Effect of initial pH (a) and temperature (b) on conversion and cell growth

a. Fermentation broth(50 mL) contained 3 g/L yeast extract, 1 g/L beef extract, 3 /L peptone, 5 /L. NaCl, 20 g/L. DL-Pro. pH 5.0~7.5,
30 °C, 48 h, 180 r/min; h. Fermentation broth(50 mL) contained 3 ¢/L yeast extract, 1 ¢/L beef extract, 3 g/L peptone, 5 g/L, NaCl, 20 g/L
DL-Pro. pH 7.0, 20~40 °C, 48 h, 180 1/min
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Fig.3 Time course of cell growth and conversion of
DL-Pro in fermentation
Fermentation broth(50 mL) contained 3 g/L yeast extract, 1 g/L.
beef extract, 3 g/L peptone, 5 g/L. NaCl, 20 g/L. DL-Pro. pH 7.0,
30 °C, 180 r/min
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Fig.4 Effect of DL-proline concentration on
conversion and cell growth
Fermentation broth(50 mL) contained 3 g/L. yeast extract, 1 g/L
beef extract, 3 g/L peptone, 5 g/L. NaCl, 4~20 /L DL-Pro. pH 7.0,
30 °C, 48 h, 180 r/min
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Fig.5 Effect of pH on conversion in biotransformation

Fermentation broth (10 mL), pH 7.0~9.5, 10 /L DL-Pro,
30 °C, 48 h, 180 r/min
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Fig.6 Fed-batch production of D-Pro from DL-Pro in fermentati-
on-biotransformation cascade Fermentation broth (10 mL), 12 g/L
DL-Pro, pH 7.5, 30 °C, 180 r/min. 10 g/L. DL-Pro was fed at the

indicated time intervals
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Fig.7 Chromogenic reaction of GSA with DNP and TLC of oxidizing product of GSA by H,0,
a. GSA-DNP (left), control (right); b. L-Glu(left), oxidizing product of GSA by H,0, (right)
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Fig.8 HPLC profile of GSA from L-Pro (a) and L-Glu(h)
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Scheme 1 Postulated mechanism for the production of D-proline from DL-Proline by Pseudomonas pseudoalcaligenes XW-40
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Fermentation-biotransformation Cascade for the Production of
D-proline by Pseudomonas pseudolcaligenes XW-40

ZHANG Fan-fan', XIA Shi-wen'", XIE Yong-fang', LIU Jiao', LIN Hui’
( 1. Chonggqing Key Laboratory of Big Data for Bio-intelligence, College of Bioinformatics,
Chonggqing University of Posts and Telecommunications, Chongqing 400065, China;
2. School of Life Sciences, Henan Agricultural University, Zhengzhou 450002, China )

Abstract: A novel fermentation-biotransformation cascade was developed for the production of D-proline. In the
fermentation process with DL-proline as the precursor, the L-enantiomer was used to induce the production of proline
dehydrogenase by Pseudomonas pseudoalcaligenes XW-40, while the D-enantiomer was completely retained.
Under the optimal conditions, 6 g/L. D-proline was produced in the fermentation stage. In the biotransformation
process, the fermentation broth is directly used as the reaction medium without further separation of cells. The
conversion of L-enantiomer in DL-proline was realized by fed-batch strategy. The feeding concentration of DL-
proline in a single batch was 10 g/L., and the feeding times reached 5 batches. Through the cascade of fermentation
and biotransformation, the D-proline was accumulated with 31 g/L. and more than 99% enantiomeric excess. The
mechanism of D-proline production in biotransformation was also postulated.

Key words: Pseudomonas pseudoalcaligenes XW-40; fermentation; biotransformation; D-proline; proline

dehydrogenase



