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1 R—(=)- 33

(g/L) 10, (NH4),S0O, 5, K,HPO,4 1, MgSO,- 7H,0 0.5, KCI 0.5, Fex(S0,); 0.01,
ZnS0O, 0.01.
2.2
221
byl 30°C .
pH (500 ml ) 8%
28 h ( ) 1.7-20 gL (
15 mmol/L).
222
( ) ( ) (Varian ProStar) C-18
(Beckman) ¢4.6 mmx250 mm - ( 1:9) 220 nm
1 ml/min 30°C.
= / x100% = / x100%.
R S (9P/ACE™ MDQ Beckman Coulter Co.)
(I.D. 75 um 50 cm) 214 nm 20 kV
150 g/L o 100 mmol/L Tris (pH 7.6).
R ee=([R]-[S])/([R]+[S])*x100%,
[R] [9] R S (mmol/L).
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byl (8] R—(-)-
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80% R- ee 90%.
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OH OH
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Fig.1 Reduction of phenylglyoxylic acid to R—(—)—mandelic acid by yeast byl
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1 R—(—)— 35
32°C 28h 36 h. (1
20 25 mmol/L
20%. 36 h
15 mmol/L 0.319 mmol/(L-h)
20 mmol/L 0.102 mmol/(L-h)
1
Table1l Effect of initial substrate concentration on reduction reaction by yeast cells
Entry  Initial substrate conc. (mmol/L)  Conversion (%)  Yield (%) ee (%)  Average transform velocity [mmol/(L-h)]
1 5 92.3 89.0 95.6 0.128
2 10 87.4 85.6 94.2 0.243
3 15 76.6 72.0 94.8 0.319
4 20 18.4 15.4 93.7 0.102
5 25 7.6 4.4 95.4 0.042
. Ods - 4
(EOPB) —(R)-2- —4— (R-EHPB) (EOPB) 1.4%(p)
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4
(pH 5.0~7.0 28~34°C 5~25
mmol/L) sp. strain byl R-
ee 94%
(>20 mmol/L) .
(pH 6.5 32°C 15 mmol/L ) 28 h
97.0% 96.1% (R- Jee 95.1%.
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Influencing Factors of Asymmetric Biosynthesis of R-(-)-mandelic Acid
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Abstract: R-(-)-mandelic acid is an important multifunctional pharmaceutical intermediate in the preparation of
chiral drugs. A sp. strain byl from 18 strains of Saccharomyces cerevisiae, Lactoballius, Streptococcus faecalis,
Candida albicans had been screened for transforming phenylglyoxilic acid to R-(-)-mandelic acid. In this article, to
study further the asymmetric bioreduction of phenylglyoxylic acid to mandelic acid by Saccharomyces cerevisiae .
strain byl, the effect of biochemical factors on the conversion efficiency of substrate phenylglyoxylic acid and
enantiomeric excess of product R-mandelic acid were investigated in detail. For some conditions tested in our
experiments, the sp. strain byl showed very high enantioselectivity toward the bioreduction of the substrates. The
enantiomeric excess value of desired product R-(-)-mandelic acid reached up to 94.0%. Wheress, the conversion of
substrate and the yield of product mandelic acid were influenced evidently by the environmental factors. The
substrate conversion and the yield of product decreased sharply with the increase of initial substrate concentration up
to 20 mmol/L. The high concentration of substrates inhibits strongly the activity of redoxase of yeast cells. Under the
optimal conditions: pH 6.5, 32°C, initial concentration 15 mmol/L, absolute anaerobic cultivation 28 h, the substrate
conversion rate of 97.0% and yield of product mandelic acid of 96.1% and enantiomeric excess value of
R-(-)-mandelic acid of 95.1% could been obtained. This research paces the way for economic preparation of chiral
R-(-)-mandédlic acid.
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