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Table 1 Factor levels of orthogonal experiment
K& Factor

A C D
JKF Level He AN R K IE D 5 [/ d TR i 5 A I ]/ d PP IR R BERD TR R (v/v) /% ¥k pH
Inoculation time of Aspergillus niger Inoculation quantity of Initial pH

citric acid fermented seed fermentation time citric acid fermented seed

1 2 5 4.5

2 3 10 5.0

3 4 15 5.5
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Table 2 Effect of inoculation time of citric

acid fermented seed on citric acid yield

He ARTREIR A2 W R 16 ) /d
el Inoculation time of
Ttem citric acid fermented seed

0 1 2 3 4

Fr b e
Citric acid yield
B /g L

Residual sugar amount

59.5 65.2 73.8 78.3 70.6

2.21 2.61 2.51 2.14 2.31
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Table 3 Effect of Aspergillus niger

fermentation time on citric acid yield

Mt R EET ]/ d
Aspergillus niger

i
H Item fermentation time
2 3 4 56
ﬁ’%@f‘uﬁ/g'l‘l 19.5 45.2 78.3 73.2 70.6
Citric acid yield
S bt /gL 12.62 8.56 2.14 2.23 2.51

Residual sugar amount

2.1.3 AP HEERUR BEAY T R AT 2 AT AT R 09 ¥
W AR A4 AT R 200 T AR R R B IS
B i vy o U ] R TR AR v PR R T 22 BRI R
% A LA IR 5 W B30 DO 5 T A 6 R o ik
1090 Be LA 1, B oA ek KA 452 R 7™ 1 14945 B Al o
AR U AR B R 2 A R
TR 22 BROK TH FE TE 22 1 38 JEORE T T B AR Y A G OF
B BB A B G AT R B T .
104

IR R 500 AP R IR P i T 3K 81.5 go LY,
WFEHER AR (2. 37 g- LD, KRR, 5
53 WAL R AR L S AR A B BN L A B o
Pl 2 1 () 20 W Ak 25 T i 0 T 452 A PR i 2 TR 22 BR )
R TR R P JOME 1) 5 e Ry A0 AL R B DL (H
AEF5 2 PR 455 — 7 e 8 B I I ], AN 7 28 5 22 10
il 25 TR 22 BROE BE 75 — BLIN 18] P 45 B3 5 TNt 3
B 380 JEORE e AL AP TR A e A TR I B T A 22
KB FER Z Y IE I ] T B s 2 R A K
TS 1) T 16 6 WA T ) A A 0 A o A A
H s RS M AT AR TR ) 77 5
R4 HEBREBEMFEMNE
X AT R R 7 2 Y R
Table 4 Effect of inoculation quantity of

citric acid fermented seeds on citric acid yield

PRI R TR F 4R i (v/v) /%

i H Inoculation quantity of
Item citric acid fermented seed
2 5 10 15 20
PR A g L 59.8 81.5 78.3 72.6 65.7

Citric acid yield
BR L /g LT
Residual sugar amount
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5.5 W, PR 7 b R R R . X5IRA
WA TR 7 A B 2 4R R Y A — B B S R R AT
2 2R il W AR B 2T 48 R 1 A5 1 S D B A R AT
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Table 5 Effect of innitial pH on citric acid yield

3.57 2.37 2.14 2.07 1.97

gE| Pl pH Initial pH
Item 1.0 4.5 5.0 5.5 6.0
PP IR = ik /ge L 67.3 75.8 81.5 83.2 75.6

Citric acid yield
FeAE /g L} 4.86 3.20 2.37 2.23 3.27

Residual sugar amount
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Table 6 Design and results of orthogonal test

3= [K& Factor Fr i = it /g L
No. A B C D Citric acidyield
1 1 1 1 1 65.6
2 1 2 2 2 73.8
3 1 3 3 3 62.5
4 2 1 2 3 83.2
5 2 2 3 1 79.8
6 2 3 1 2 65. 2
7 3 1 3 2 70.8
8 3 2 1 3 80.3
9 3 3 2 1 69.7
Ky 201.9 219.6 211.1 215.1
K, 228.2 233.9 226.7 149.8
K; 220.8 197.4 213.1 226.0

M 2% Range  26.3 36.5 15.6 76.2

HE:FE>W

Factor:;major = DBAC
secondary
%
= AsB,Cy Dy

Optimal scheme
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Condition Optimization of Citric Acid Production from Rice
Straw Powder by Mixed Culture Simultaneous
Saccharification and Fermentation

LIU Yi
(Biochemical Engineering Department of Hunan Mechanical and Electrical Polytechnic,Chan-

gsha, Hunan 410151)

Abstract : Saccharification fungi group was mixed with citric acid fermentation fungi inoculation in the same con-

tainer, using pretreatment of straw powder as main raw materials to ferment citric acid by single factors experi-

mental and orthogonal experiment. The result indicated that the mixed optimum conditions of simultaneous sac-

charification and fermentation of citric acid were:inoculation time of citric acid fermented seeds for 3 days,As-

pergillus niger fermentation time for 5 days,inoculation quantity of citric acid fermented seeds for 10% (v/v) ,

the initial pH for 5. 5,thus, the citric acid production was 85.1 g+L*.

Key words: straw powder;mixed culture; simultaneous saccharification and fermentation;citric acid
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