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Abstract . [Objectives]In this study, corn flour simultaneous saccharification and fermentation

process was optimized to achieve a low—cost and

efficient ( R,R) -2, 3 —butanediol production
technology. [ Methods] The effects of different
types and concentrations of nitrogen,and differ
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(1988—), ’ ent concentrations of corn flour on cell growth,

consumption of sugar, ( R,KR ) -2, 3-butanediol
(31400079, 21466007.31160023) ,

(KLIM-201304)
( 14125008-2-22)

productions productivity, yield and conversion
rate were investigated based on corn flour simul-
taneous saccharification and fermentation. Fur-
thermore, the effects of other components in the
(1958—), , , medium on ( R.R )-2,3-butanediol fermentation

- E-mail: rbhuang@gxas. cn., were observed. [Results] The optimized composi-
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tion of culture medium was as follows: 140 g/L dried corn flour, 30 g/L yeast extract,3 g/L
Na, HPO, ,3 g/L KH,PO,,2 g/L (NH,),S0,,0.8 g/L MgSO, and 2 mL/L trace element solu-
tion. Under abovementioned conditions,up to 56. 28 g/L ( R,R )-2,3-butanediol(optical purity
>98.3%) could be achieved within 50 h with the yield on glucose of 0. 44 g/g and the conver-
sion rate of 1. 13 g/(L « h). This is the highest production of ( R,R )-2,3-butanediol titer so
far reported from low—cost carbon source. [Conclusion] This study develops a technology utili-

zing low—cost carbon to produce ( R,R )-2,3-butanediol efficiently, which provides meaningful

guidance for its future industrial production.
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Table 1 Effect of corn flour on the production of (R,R)-2,3-butanediol
(R,R)-2,3- b
Dried Corn Residual ( R,R )-2,3-butanediol Productivity Yield® Conversion
flour (g/L) sugar (g/L) (g/L (g/(L.h)») (g/g) rate® (%)
80 7.140.1 25.5+0.7 0.5140.01 0.3540.01 70.5%2.0
100 7.7£0.5 37.2+0.5 0.7440.01 0.4040. 00 80.4+1.2
120 10.240. 4 47.6+0. 2 0.9540. 00 0. 44+0. 00 87.240.4
140 15.5+1.3 55.2£0.5 1.102£0. 01 0.4440.00 87.0£0.9
160 25.143.5 57.8+0.8 1.16£0.02 0.4040.01 79.8+1.1
:a (R,R)-2.3- (g) ( (g) 1L 1Dsb (R,R)-2,3- (mol)

(moD)

Note:a( R.R )-2,3-butanediol(g) / (initial starch(g) X 1. 11 );b( R.R )-2,3-butanediol (mol)/glucose (mol)
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88.7%, 98.3%.  0~35 h,
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[24-25]
° 140 g/L ’ ’
2 (R,R)-2,3-
Table 2 Effect of different nitrogen resources on the production of (R,R)-2,3-butanediol
(R,R)-2,3-
Nitrogen resources Residual reducing ( R,R)-2,3-butanediol Productivity Yield Conversion
g ; ) sugar(g/L) (g/1) (g/(L.h)») (g/g) rate( %)
(NH4)2 HPO; 75.9+1.1 12.240.7 0.24+0.01 0.10+0.01 19.24+1.2
H2: NCONH: 43.440.2 34,0+0.8 0.6840.02 0.27+0.01 53.7+1.3
(NH4) 2SO0y 40.27+0.2 35.3+0.5 0.71+0.01 0.28-+0.00 55.6+0.8
Tryptone 10.9+1.5 48.24+1.8 0.96=40. 04 0.3840.01 75.942.8
Beef extract 9.3+1.0 53.0+1.1 1.0640.02 0.42+0.01 83.6+1.8
Yeast extract 10.24+1.7 54,2+1.1 1.0840.02 0.43+0.01 85.5+1.7
3 (R,R)-2,3-
Table 3 Effect of yeast extract on the production of (R,R)-2,3-butanediol
(R,R)-2,3-
Yeast extract Residual reducing ( R.R )-2,3-butanediol Productivity Yield Conversion
(g/L) sugar(g/L) (g/1) (g/(L.h)») (g/g) rate( %)
15 13.840.7 48.7+1.0 0.97+0.02 0.38+0.01 76.8+1.6
20 12.24+1.4 53.3+0.4 1.0740. 04 0.42-+0. 02 84.0+3.2
25 11.240.9 54.0+0.6 1.0840.01 0.43%+0. 00 85.2+1.0
30 11.14+1.4 57.3+1.2 1.154+0.02 0.45%+0.01 90.4+1.9
40 9.440.1 48.94+0.9 0.98+0.02 0.39%£0.01 77.0E£1.4
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98.3%), 0.44 g/g ,

1.13 g/(L - h).
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