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2.5L 57.5h 69.4g L 0.593g ¢
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Torulopsis glabrata WSH-IP303
WSH-1P12 *
1.2
1.2.1 20g 10g KH,PO, 1g MgSO; 7H,0 0. 5¢g
20g pH5.5 1L
1.2.1 100g NH,Cl 7g KH,PO, 5g KCIl 5g¢ MgSO,; 7H,0 0. 8¢g
CaCO; 40g pH5.0 1L
1.3
50mL 500mL 30C 200r min

12h 10% 50mL 500mL
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Fig.1 Metabolism pathway of pyruvic acid
in T. glabrata WSH-1P303
1 Pyruvate Decarboxylase [l Transaminase
[l Pyruvate Carboxylase [V Pyruvate Dehydrogenase
Complex.
1 Ly & WSH-I1P303 IFO0005
Table 1 Level table of factors in Ly 4° orthogonal experiment WSH-1P303
Factor \ Level 1 2 3 4
A Nicotinic acids mg L 2 4 6 8
B Thiamine mg L 0.01 0.02 0.03 0.04
C Pyridoxine mg L 0.1 0.2 0.3 0.4
D Biotin mg L 0.01 0.02 0.03 0.04
E Riboflavin mg L 0 0.05 0.1 0.15
WSH-1P303
Ly 4°
1 2
2
2 Ly #
Table 2 Results of Lis 4° orthogonal experiment”
Growth Pyruvic Glucose Pyruvic acid
No.\Factor A B C D E ODgsy ™ acid g L consumption g L yield g g
1 1 1 1 1 1 0.268 30.8 56.3 0.549
2 1 2 2 2 2 0.402 38.7 80.2 0.482
3 1 3 3 3 3 0.474 42.3 95.6 0.443
4 1 4 4 4 4 0.514 32.0 97.7 0.327
5 2 1 2 3 4 0.308 32.2 59.3 0.542
6 2 2 1 4 3 0.427 47.7 89.0 0.536

© A ERF IR RIS SEED

http://journals. im. ac. cn



5 531

2
7 2 3 4 1 2 0.583 36.3 97.6 0.372
8 2 4 3 2 1 0.613 26.8 97.6 0.275
9 31 3 4 2 0.296 31.3 56.9 0.550
10 3 2 4 3 1 0.482 46.0 96.9 0.475
11 33 1 2 4 0.580 28.8 97.7 0.294
12 3 4 2 1 3 0.626 27.1 97.7 0.278
13 4 1 4 2 3 0.291 35.4 58.2 0.608
14 4 2 3 1 4 0.481 40.9 97.0 0.421
15 4 3 2 4 1 0.569 35.1 97.6 0.360
16 4 4 1 3 2 0.595 20.3 97.7 0.208
* Alll the data was the average value of two same samples. “data determined after diluting 100 times.
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Fig.2 Audio-visual analysis of the orthogonal experiment”
A Pyruvic acid [] Cell growth 4 Glucose consumption O Pyruvic acid yield

“The data of ODgg was determined after diluting 100 times.

0.02 0.0lmg L mg
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L 2 0.4 0.04 0.1
3
3 x
Table 3 Experimental results by using the optimized combination of factors
and the confirmation of the critical concentration of nicotinic acid and thiamine”
Nicotinic ~ Thiamine  Pyridoxine Biotin Riboflavin  Cell growth  Residual Pyruvic  Pyruvic acid
acid mg L mg L mg L mg L mg L ODgp " “glucose g L acid g L yield g g
2 0.01 0.4 0.04 0.1 0.303 38.9 37.5 0.614
4 0.01 0.4 0.04 0.1 0.328 28.8 40.2 0.565
8 0.01 0.4 0.04 0.1 0.353 23.1 44.1 0.573
10 0.01 0.4 0.04 0.1 0.445 18.2 48.4 0.592
12 0.01 0.4 0.04 0.1 0.445 14.5 46.4 0.543
2 0.02 0.4 0.04 0.1 0.441 8.4 48.4 0.528
0.02 0.4 0.04 0.1 0.545 0.2 43.5 0.436
8 0.015 0.4 0.04 0.1 0.488 0.2 52.4 0.525
10 0.015 0.4 0.04 0.1 0.504 0.2 48.4 0.485
“ All the data was the average value of two same samples. * " Data determined after diluting 100 times.
3
0.614g ¢ 48.4g L 0.608g ¢
47.7¢ L 0.0lmg L
10mg L 29%
3.6% 0.02mg L 8mg L
8mg L
0.015mg L 0.525g ¢ 52.4g L
2.2 WSH-IP303
mg L 8 0.015 0.4 0.04
0.1 2.5L 0~15h 700r min 15h 500r min 4
3 WSH-1P303  IFO0005 28
4
3 10h
@ 0.2~0.23h ! @ 0.1h~ ' 24h 36h
0.02h" 15h 0.2¢ g 12h
20~40h 0.6g g 57.5h
69.4g L
WSH-1P303 © HhERMEBE WA AHIES http://journals. im. ac. cn
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Fig.3 Time-course of batch fermentation process of WSH-IP303
B Glucose concentration [JPyruvic acid concentration ANH,Cl concentration 4Dry cell weight
1. Dissolved oxygen 2. ethanol concentration @ Yield of Pyruvic acid to glucose O Yield of cell to glucose.

PA ;— PA Dry cell weight ; — Dry cell weight ;_;

Notes Pyruvic acid PA yield= Glucose ; — Glucose i7[.Cell yield=

Glucose ;= Glucose ;-

4 T.glabrata WSH-IP303  IFO 0005 2 ®
Table 4 Comparison of the production ability of pyruvic acid by T. glabrata WSH-1P303
and IFO 0005 % 8 with glucose as carbon source

Pyruvic Total Residual ~ Pyruvic . L. Nitrogen
S . . time Productivity Ethanol
Strain Culture manner acid glucose  glucose acid yield b gL h gL source
gL g L g L gg’ g L
WSH-I1P303 Batch culture 69.4 120 3.0 0.593 57.5 1.21 1.6 NH,Cl 7
Soya hydro-
[FO 0005 >  Fed-batch culture  67.8 140 2.8 0.494 63 1.08 4.0 lysate 1
NH; ,S0, 6
IFO 0005 ¥ Fed-batch culture 25 48 10 0.53 40 0.63 4.0 Egim;;i 6
* Pyruvic acid yield= Pyruvic acid produced totally glucose consumed totally. This value is an average yield of the process.
WSH-1P303
4 WSH-1P303
0.8¢2 ¢ lg g
95 94 97
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THE IMPORTANT ROLE OF VITAMINS IN THE
OVER-PRODUCTION OF PYRUVIC ACID "

Li Yin Chen Jian Lun Shiyi
Lab of Environmental Biotechnology School of Biotechnology Wuai Univrsity of Light Industry  Wuzxi 214036
Rui Xinsheng
Changzhou Shuguang Chemical Engineering Factory Changzhou 213016

Abstract The effect of nicotinic acid thiamine pyridoxine biotin and riboflavin on the production
of pyruvic acid by Torulopsis glabrata WSH-IP303 with glucose as carbon source and NH,Cl as sole
nitrogen source was investigated. By using orthogonal experiment method thiamine was confirmed
to be the most improtant factor affecting the production of pyruvic acid. Based on a certain concen-
tration range of thiamine 0.01~0.015mg L glucose consumption rate can be enhanced by in-
creasing the concentration of nicotinic acid. When the concentration of nicotinic acid thiamine
pyridoxine biotin and riboflavin were 8 0.015 0.4 0.04 and 0. 1mg L respectively the con-
centration and yield to glucose of pyruvic acid reached 52.4g L and 0.525g g at 48h in flask cul-
ture respectively. Batch culture was conducted in a 2.5 L fermentor with initial glucose concentra-
tion of 120g L. By adopting the optimal concentration combination of vitamins the concentration
and yield to glucose of pyruvic acid reached 69.4g L and 0.593g g at 57.5h which were increased
by 32.4% and 13% than the best results in flask culture respectively.

Key words Pyruvic acid Torulopsis glabrata Thiamine Nicotinic acid Culture

 Project Granted by Science and Technology (/Omrwlt@ﬁ%—éﬁ%&&%ﬁﬁ%ﬁ%ﬁpﬁ%ﬁ’iifﬁﬂ http://journals. im. ac. cn





