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Optimization of Saccharomyces cerevisiae sp. Strain byl.1b
Culture Conditions for Efficient Biosynthesis of
D-(-)-mandelate Dehydrogenase
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(Institute of Pharmaceutical Biotechnology and Engineering, Fuzhou University, Fuzhou, 350002)

Abstract: The culture conditions of Saccharomyces cerevisiae sp. strain by 1.1b were optimized for the
production of D-(-)-mandelate dehydrogenase which is useful for the asymmetric bioreduction of benzoyl-
formate to form D-(-)-mandelate. The optimum medium (per liter)consistes of 60 g peptone, 30 g maltose,
0.5 g MgS0O,, 0.01 g ZnSO,, 1.0 g KCI. After optimization of the culture medium, the enzyme production in
shake flasks is enhanced from 2.56 to 20.21 U/L. The optimum fermentation conditions were determined as
follows: medium volume 100 mL (i.e., 40% for a 250-mL shake flask), pH 6.5, inoculum size 10 %, tempera-
ture 30 “C, and cultivation time 25 h.
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Table 1 Effect of different carbon sources on enzyme
activity and cell weight of yeast

Enzyme activity Dry cell weight

Carbon source (U/mL) (e/L) 4 1 1 S
Starch 0.62 7.9 B>A>D>C>E,
Sucrose 4.10 16.5 > >
Glucose 2.56 16.6 5 >
Maltose 6.07 16.2 , A 3,B
Fructose 2.85 14.4 4,C 2,D 2 E
Glycerol 3.97 12.8 3 , A;B4C,D,E;
. 60
Table 2 Effect of different nitrogen sources on enzyme gL, 30 g/L, MgS04 0.5 g/L, ZnSO, 0.01 g/L,

activity and cell weight of yeast KCI1.0 g/L

Wiiegen somie Enz;zr[rjl/e ;ﬁt)lvﬁy Dry c(el} Ij;;relght 4
g Table 4 The factor-level table of L16(5%)
NH4NO; 2.00 11.2
Fact
BIELLL 175 12.6 actor Maltose ~ Peptone = MgSO,  ZnSO4 KCl1
(NH4)2S04 1.94 14.4 (g/L) (g/L) (g/L) (g/L) (g/L)
Cornmeal 4.37 15.9 Level A B C b E
Yeast extract 2.80 15 1 10 10 0.1 0.005 0.1
Peptone 5.75 16.5 2 20 20 0.5 0.01 0.5
3 30 40 1.0 0.015 1.0
2.3 FHlEXS =g a2 0 4 40 60 15 0.02 15
30 g/L 20 g/L
. 0.1g/lL _Br
2 12r -
( 0.01g/L @, nk
), 3 3 E 10F 7 /-\_ - .
5 9t o J \
3 s sl - \ =
Table 3 Effect of different inorganic salts on enzyme g 7L - "
activity and cell weight of yeast 5 .

Maltose ~ Peptone  MgSO, ZnSO, KCI

Inorganic salt Enz;zt[r}/e n?cht)ivity Dry c(e;Lv;feight )
MgSO, 8.94 16.7 Fig.1 The pictorial diagram of orthogonal test
CaCl, 3.75 12.9
Cl 751 151 2.5 pH {EX ARSI
FeCly 423 12.6 pH >
FeSO, 5.35 14.7 pH ;
ZnSO0, 10.54 16.6
Control 6.00 16.1 pH (5.0, 5.5, 6.0, 6.5, 7.0, 7.5), pH
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Fig.2 Effect of pH on enzyme activity and cell weight of yeast
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Fig.3 Effect of temperature on enzyme activity and cell

weight of yeast
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Fig.4 Effect of medium volume on enzyme activity and cell
weight of yeast
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