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Abstract: The gelatinization process of the starch is replaced by unpolluted steam-pretreatment on the base of the Radix Puerariae
rich in fiber and isoflavones. The production of ethanol and isoflavones by simultaneous saccharification and solid state fermentation
(SSF) of steam-pretreatment Radix Puerariae is presented. The optimal technological conditions were obtained: Radix Puerariae
being steam-pretreated at a saturated vapor pressure of 0.8 MPa for 3.5 min, glucoamylase(65 u/g), cellulase(1.5 u/g),
0.1%(NH,),S0,, 0.1%KH,PO, and activated yeasts being added in, and fermentation at 35~37°C for 60 h. Under these conditions,
the yield of ethanol and isoflavones from 100 g Radix Pureriae (dry basis) were 27.47 g and 4.43 g, respectively, the starch utilization
rate was 95%. In comparison with the traditional fermentation technology, the simultaneous saccharification and SSF of
steam-pretreatment Radix Puerariae is clean and energy-saving. It provides new way of the production of ethanol from the non-food
starch material, and worthwhile to be explored and implemented in industry.
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Table 1 Effect of saturated vapor pressure on the content
of sugars and the yield of isoflavones

Pressure Reduced Total sugar Isoflavones
(Mpa) sugar (g/L) (glL) (%)
0 12.67 17.43 1.433
0.5 15.44 23.14 2.748
0.6 16.15 24.53 0.902
0.7 17.44 24.73 0.838
0.8 25.02 31.91 1.164
0.9 19.71 19.89 1.322
1.0 22.55 23.74 1.603
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Table 2 Effect of maintaining time on the content of sugars
and the yield of isoflavones

Time (min) Reduced sugar (g/L) Total sugar (g/L)  Isoflavones (%)

0 12.67 17.43 1433

20 1973 2313 0.838

25 25.02 2753 1.164

30 1835 24.73 1693

35 20.02 27.91 1731

40 17.06 19.89 1.627
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Fig. 1 Effect of fermentation time on the ethanol yield and
residual sugar
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Fig. 2 Effect of glucoamylase on the ethanol yield and
residual sugar
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Table 3 Effect on the ethanol yield and residual sugar of
the content of nutrition salt
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Table 4 Effect of different fermentation technics on the
ethanol fermentation of Radix Puerariae

A% B% c% D% Yield(%)

1 005 0 0 0 7.93
2 005 0.1 0.1 0.1 5.97
3 005 0.2 0.2 02 6.35
4 01 0 0.1 02 759
5 01 0.1 0.2 0 85
6 01 0.2 0 0.1 8.27
702 0 0.2 0.1 5.89
8 02 0.1 0 02 8.27
9 02 0.2 0.1 0 8.07
kI 20.25 2141 2447 24,50

k2 24.36 2274 2163 2013

k3 2223 2269 2074 2221

KL 675 7.14 8.16 8.17

K2 812 7.58 7.21 6.71

K3 741 7.56 6.91 7.40
R 137 0.44 0.95 0.76

Q 2 2 1 1

A B C D

Moisture (%) 66.5
Content of dry starch (%) 51.2
Pressure (Mpa) 0.8
Maintained time (min) 35
Radix.Puerariae to water 31 31 31
Cellulase (u/g) 15 15 15 15
a-amylase (u/g) 5.0 5.0 5.0
Temperature (°C) 90 90
Liguefaction time (min) 40 40
Glucoamylase (u/g) 50 65 65 65
Saccharification temperature (°C) 60
Saccharification time (min) 60

(NH,),S0, 0.1 0.1 0.1 0.1
Nutrition salt(%)

KH,PO, 0.1 0.1 0.1 0.1
Yield of ethanol (%) 7.40 9.05 4.65 9.20
Starch utilization rate (%) 76 93 47.8 95
Residual reduced sugar (%) 0914 049 334 0.644
Residual total sugar (%) 3.217 0.69 482 0912

Isoflavones (%) 0.7943 0.9021 0.5431 1.4834
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