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Pyruvate production by glycolysis

In glycolysis, phosphoenolpyruvate (PEP) is converted to pyruvate
by pyruvate kinase. This reaction is strongly exergonic and
irreversible; in gluconeogenesis it takes two enzymes, pyruvate
carboxylase and to catalyze the reverse transformation of pyruvate
to PEP. The arrow indicating a reverse reaction in the Figure below
IS Incorrect.

phosphoenolpyruvatePyruvate
Kinasepyruvate ADPATPADPATP Pyruvate kinase
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Figure 6.2 Process flow diagram of the pyruvic acid product using solvent extractior. in the downstream processing
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Table 6 Cost comparison for the production of pyruvate by chemucal, fermentation and enzymatic conversion methods®

Chemical method? Fermentation method® Enzymatic conversion method

Materal Price  Consumption Cost  Material  Price  Consumption Cost — Material Price  Consumption  Cost

(Sfon) (tomton  (S/ton) ($/ton) (fowton  (Sfton) ($fton) (tow'ton (§/ton)
pyruvate) pyruvate) pyruvate)
Tataic 1,500 333 5000 Glucose 450 19 83 Lactate 2100 11 2,300
acid
KHSO, 730 5 3650 NHCT 150 0l 15
K Mg® 500 004 20
itamin 2
NaOH 013 75
(30 wiv¥)
H,30, 0 06 30
Extraction 600 04 240
solvent
Total 8,650 1,255 2300

cost (9)
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Table I Kinetic equations used
for description of biomass
growth and product formation
n the developed models

Model Biomass growth Product formation
I 1= g = =2 pp=0 4
max i“-l-t"ﬁ K5'|'t".k P .+[
) — G _CA _ . p
& = Iy K;’ﬁ'ﬁ K; toy 'p = I'P may | ;
ipﬂp-lj,‘—.l
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] =gl i A (] =T pp=0 4
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Table 2 Kinetics used for description of biomass growth and
product formation in the developed models. Microbial specific
growth rate approaches: multiple substrate Monod kinetics 17, 18,
19], growth imhibition by product formation according to the
Levenspiel [20], growth mhibition by product formation described
by the Jerusalimsky [21], Monod kinetics and acetate growth
mhibition described by Andrews kinetics [22]. Product formation

kietics: product formation based on the Luedeking-Piret [23),
product formation according to the Michaelis-Menten equation
for non-competitive inhibition with product [24] and product for-
mation and product inhibition described by the modified
Luedeking-Piret equation together with the Levenspiel term (L-P
Levenspiel)

Model Biomass growth

Product formation

Multiple substrate Levenspiel Jerusalimsky Monod Andrews Luedeking-Piret Michaelis-Menten L-P Levenspiel

Monod

1+ p

2 + -
3 + +

4 + +
5 4 p

0 + +
] + +

§ + +
9 + +
10 +
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Table 3 Residual sum of squares and model selection criterion
(MSC) for different models

Model Residual sum of squares MSC
1 3.97-10° 2.18
2" 1.15-10° 1.09
3 5.58:10° 1.82
4" 1.39-10° 0.88
5 2.46:10° 2.68
6 8.37-10° 1.39
7 2.06-107 2.59
8 4.31-107 2.14
9 1.99-10° 2.77

*Negative values of estimated parameters.



