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Abstract: The conditions of simultaneous saccharification and fermentation by mixing yellow se-
rofluid and cassava flour were investigated for producing high-concentration ethanol. The im-
portant parameters were screened by Plackett-Burman designs and subsequently the path of
steepest ascent was used to approach to the biggest region of ethanol production. Finally, the
optimum values of parameters were obtained by orthogonal tests. The experimental results
showed the optimum technical conditions as follows: Substrate concentration 38% ,CO(NH,),
0.15% »Dextrozyme 1. 45 AGU/g substrate, KH,; PO, 0. 07% » under which the ethanol reached
17.21% (V/V) after 48 h fermentation at 32°C and 100 r/min.

Key words: yellow serofluid, cassava flour, simultaneous saccharification and fermentation,

Plackett-Burman design,ethanol

[1,2]

, . 30%
, 0
’ 5 ?
:2012-01-30
:2012-03-16 ’ ’ '
(19829, . . ’ ’
[3~6
* ( 12118004-3);
( 1099070, 11107008-4) ; . s 1t
(No. 10YJ25SW07) 15~20t pH 4.9
o . ’
* Kk
6% » CODcr10000 ~ 25000mg/L .

2012 8 19 3 249



DOD;5000 ~ 10000mg/L, 1500 ~
2500mg/L, o
s [7-8],0 9]
1
1.1
GXASY-49 o
70.26% .
Liquozyme Supra, 135 KNU/g.
Dextrozyme DX s 500
AGU/ml,
60g/L, 20g/L,
10g/L.
s , 90~95C, 30~
60 min, 32°C, pH
’ L o
1.2
DX7.0 Plackett-Bur-
man''* o
[3.13].
12 s N N N
MgSO,.pH .CaCl,.KH: PO, 8
, 3 o
2 , (%, V/V)
Y, 3 ,
. Plackett ~-Burman 1
o 3,5- S
i NanoDrop

2
2.1
s
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Table 1 Factors and levels of Plackett-Burman design
Level
Code Factor - o
X, Substrate( %, m/m) 32 34
Xs CO(NH2)2 (% s m/m) 0.15 0.3
X anee) Liquozyme (KNU/g sub- 0. 10 0. 20
X, MgSO. (% s m/m) 0.05 0.1
X anee) Dextrozyme ( AGU/g sub- 0.78 147
Xs pH  pH value 1.5 5.0
Xz CaCly (%6 m/m) 30 35
Xs KH>PO, (% » m/m) 0.05 0.1
2.2
Plackett-Burman «C 2,
¢ 3), “Prob>F” 0. 05,
; “Model Prob> F” 0.0038,
o 4 s
“Prob> F” 0.1 4 Xi v Xo X5 Xs s
2.3
s s
N 5 ,
5 , s
s 4
2.4
s 3
C 6,
4 3 9
, 3 ,
o 7 s
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> >KH, PO, > ; A, B, Cy Dy
: A B, G Dy > 3 , ,
2 Plackett-Burman 48h ,
Table 2 Plackett-Burman design and fermentation result 17. 21% (V/V) .
Y 6
X X X X, X5 X5 X, Xs )
Run % 5 V/m) Table 6 Factors and levers for the orthogonal experiments
1 -1 —1 1 —1 1 —1 1 1 14.03
2 1 1 —1 1 1 -1 —1 1 13.70 CO(NH2): KH: PO,
3 1 1 1 1 -1 -1 1 -1 14,23 Run Sebslra/te (% sm/m) Dextrozyme (% m/m)
41 1 -1 -1 1 -1 1 -1 14. 22 o sm/m) (U/g)
5 —1 1 1 1 1 1 —1 —1 13.99
6 -1 -1 -1 1 ) A 13 83 1 36 0.10 1.11 0. 04
c 1 1 1 -1 -1 1 1 13 42 2 38 0.15 1.25 0. 055
g L - 1 L1 14 97 3 40 0. 20 1.38 0.07
9 1 1 -1 —1 —1 1 —1 1 13. 66
0 1 —1 —1 1 1 1 1 1 14. 55 7
11 T -1 1 I =1 =1 —1 1 14.68 Table 7 Experimental design and result of the orthogonal ex-
2 -1 -1 -1 -1 —1 —1 —1 —1 14.18 .
periments
3 A B: C: D: Y
Run CO(NHz)» KH:PO, (%.V/m)
Table 3 Variance analysis Substrate (% ,m/m) Dextrozyme (% .m/m)
(% m/m) (U/g
. Degree of Sum of Mean F Prob>F 1 1 1 1 1 15. 40
Source freedom squares square
2 1 2 2 2 15.78
Model 8 1.93 0.48 11.06 0.0038 3 1 3 3 3 15.77
Error 3 0.31  0.044 4 2 1 2 3 16.63
Total error 11 2.23 5 2 2 3 1 17.06
6 2 3 1 2 16. 22
7 3 1 3 2 16. 33
4 8 3 2 1 3 16. 93
Table 4 Parameter estimation and effects of different factors ) »3 ? 2 \1 16. 54
k1 15. 65 16.12 16. 19 16. 33
Prob>F k2 16. 64 16.59 16. 32 16. 11
Variables Degree of Coefficient Standard Order ks 16. 60 16. 18 16. 39 16. 45
freedom estimate  error
R 0.99 0.47 0. 20 0. 34
Intercept 1 14.12 0.06 0. 0038 0
Xy 1 0. 26 0. 06 0.0033 1
Xz 1 -0. 25 0. 06 0.0042 2 3
X3 1 0.098 0. 06 0.1035 5
X 1 0.042 0. 06 0.22 7
X5 1 0.12 0.06 0.0833 3 , Plackett-Burman
X5 1 -0. 052 0. 06 0.28 8 . . 8
X7 1 -0.075 0. 06 0.1568 6
Xs 1 -0.12 0.06 0.0981 4 2 12 ’ N > N
KH,PO, s
5 , 4 3
Table 5 Experimental design of steepest ascent and correspond- 9 ’
ing results 38% . 0.15%. 1. 45 AGU/g.KH, PO,
CO(NH2)» KH:PO;, Y 0. 07%,
Run Sebstrate (% ,m/m) Dextrozyme (% ,m/m) (% .V/m) 17. 21 % (V/V) 3
(% m/m) (U/g)
1 32 0. 30 0.78 0.1 14.18
2 34 0. 25 0.95 0. 085 14.97 >
3 36 0. 20 1.11 0.07 15. 86 N
4 38 0.15 1. 25 0. 055 16. 80
5 40 0. 10 1. 38 0. 04 16. 81
6 42 0.05 1. 49 0.025 15. 85 , ,
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