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1 Plackett Burman
Tab 1 Factors and levels of Plackett- Burman experiment
[g* L1
Xi. Xo. X 3. CaCl, X4.EDT A X5.MgS04 ¢ 7TH,0 X6.FeSO4 ¢ TH,0 X7. X 3. K;HPO4
-1 80 3 0 0 0.1 0 0 4.9
+ 1 120 6 0.01 0. 05 0.5 0.05 1 12.55
(2) 2 Plackett- Burman
, Tab 2 Results of Plackett Burman experiment
Plackett- Burman T , T X1 X» X3 X4 Xs X¢ X7 Xg  Yigrg!
7T 1 +1 +1 -1 +1 +1 +1 -1 -1 0.382
; T 2 -1 +1 +1 -1 +1 +1 +1 -1 0.423
(3) 3 +1 -1 +1 +1 -1 +1 +1 +1 0.359
) 273.BD 4 -1 +1 -1 +1 +1 -1 +1 +1 0.416
i ) 5 13 5 -1 -1 +1 -1 +1 +1 -1 +1 0.343
, 4 4 6 -1 -1 -1 +1 -1 +1 +1 -1 0. 385
5 7 +1 -1 -1 -1 +1 -1 +1 +1 0.355
1.4 8 +1 +1 -1 -1 -1 +1 -1 +1 0.376
2,3—BD 3 9 +1 +1 +1 -1 -1 -1 +1 -1 0. 407
10 -1 +1 +1 +1 -1 -1 -1 +1 0.393
( CL_2OA) 11 +1 -1 +1 +1 +1 -1 -1 -1 0.322
Aminex HPX87H (300 mmx 7.8 mm,
12 -1 -1 -1 -1 -1 -1 -1 -1 0.318
Bio-Rad), 60 C, 0. 005 mol * L'
H2S0:, 0.6 mL * min ', RID-10A 3 Plackett- Burman
2, 3BD (Y): Tab 3 Statistical analysis of Plackett- Burman experiment
Y= mi+ m» T P
ms
i ma ma 27 1BD 3 X - 0. 006417 0. 002967 - 2.163 0. 1193
.2 X2 0. 026 0. 002967 8.763 0. 0030
Xs 0. 00125 0. 002967 0. 421 0.7019
2 X4 0. 002917 0. 002967 0. 983 0. 3981
2.1 PlackettBurman Xs 0. 00025 0. 002967 0. 084 0. 9382
27 3BD ) 3 ) Xe 0. 00475 0. 002967 1. 605 0. 2077
Plackett+Burman 2, X, 0.018 0. 002967 6. 067 0. 0096
3 Xs 0.0004167 0. 002967 0. 1404 0. 8972
3 , X2 X7 P 0. 05, 5 R2 0. 9760
2,3-BD ) R2(adj) 0.9119
i T 1 4
, T 4 510g° L
i , 80ge L' 0.70 g+ L~"' ,2,3BD
2.2 2.3
(
4.50 g L 0.50 g L") , 5 6
0.30,, 0.10 , , 6
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Tab 4 Results of the steepest ascent experiment Tab 6 Significant test of regression coefficient
/g- Lfl /g. L—l Y/g-gfl T P
1 4.50 0.50 0.428 0. 46 0.001725 266. 67 0. 0008
2 4. 80 0. 60 0. 440 X> 0. 002302 0.001364 1.69 0. 1353
3 5.10 0.70 0. 454 X7 0. 0005214 0.001364 0.38 0.7153
4 5.40 0. 80 0.439 X2X7 - 0.00075 0.001929 -0.39 0.7089
5 5.70 0.90 0.423 X3 - 0.011 0.001462 - 7.52 0. 0001
X3 - 0.008575 0.001462 -5.87 0. 0006
5 R? 0. 9256
Tab 5  Results of the central composition experiment R*(adj) 0. 8725
/g- L—l Y/g-g—l
Y= 0. 46+ 0. 002302X> + 0. 0005214X 7 —
X X7 X» X5 2 2
0 00075X2X7- 0.011X2- 0.008575X 7
1 -1 -1 . 80 0. 60 0.431 0.432 5 2 N
9 X2 X7 9 R
2 + 1 -1 .40 0. 60 0. 441 0.438
= 0.9256,
3 -1 +1 . 80 0. 80 0.436 0.434 .
Design-Expert 8. 0.2
4 + 1 + 1 .40 0. 80 0. 443 0.438
1
5 - 1.41 0 . 68 0.70 0.430 0.429 1
a ,
6 1.41 0 .52 0.70 0.431 0. 436 1
, =0.1( 513g+L" = 0. 03(
7 0 - 1.41 .10 0. 56 0.437 0.438 -1
Q703g+L") 2,3-BD 0.456 ¢
8 0 1.41 .10 0.84 0. 435 0.439 _1 _1
g 80 g L ,
9 0 0 .10 0.70 0.453 0. 455 _1 1
513¢g* L', CaC0.0lg* L', EDTA 0.05 g *
10 0 0 .10 0.70 0.454 0. 455 1 -
L™ ,MgSO4+° 7H20 0.5 g* L” ', FeSO4 = 7H20 0. 05
11 0 0 S0 0,70 0.455  0.455 o . o
ge L7, 0.703¢* L™ ', K2HPO412.55 g+ L',
12 0 0 .10 0.70 0.459 0. 455 1
KH2P0+ 39 g L , 2, 3BD
13 0 0 .10 0.70 0.456 0. 455 -
Q456 ¢g°g 23.2%,

91.2%

0.454 ¢ * g_l,
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Production of 2, 3-Butanediol by Microorganism Fermentation
JIANG Li qun"“?, GUO Feng', FANG Zhen', LONG Yun-duo', ZHANG Fan'
(1. Biomass Group, Laboratory of Tropical Plant Resource Science, X ishuangbanna Tropical Botanical
Garden, Chinese A cademy of Sciences, Kunming 650223, China;?2. Graduate University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Production of 2, 3-butanediol from glucose by Klebsiella oxytoca fermentation was optimized u-
sing response surface methodology ( RSM) . Based on the Placket+ Burman experiment, urea and acetic acid were
identified as the most significant factors. Steepest ascent experiment and central composite experiment were en+
ployed to determine their optimal levels with urea concentration of 5 13 g+ L™ and acetic acid concentration of
Q703 g L ' Under the optimal medium, 2, 3 butanediol yield was 0.456 g * ¢ ', which was equivalent to
91. 2% of the theoretical value and was 23. 2% higher than that obtained under the initial conditions. In this
work, a relatively high yield was achieved by using urea as sole nitrogen source that was less expensive, and the
process may find practical applications for 2, 3-butanediol production.

Keywoerds: 2. 3-hutanediol; glucose; response surface methodology; microorganism fermentation



