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Alcohol Fermentation by Zymomonas mobilis

Part, 1. Effects of environmental conditions on the

growth kinetics of Zymomonas mobilis

MooYoung Pack* - Byong-ik Chun*#*

Abstract

The effect of various environmental conditions on the growth kinetics of Zymomonas mobilis were

studied and the kinetic parameters were evaluated,

The value of um was 0,45 hr-! and Ks was 0,23 g/L. Inhibition of growth at high glucose concent-

ration was found to follow the threshold substrate inhibition,

Threshold substrate concentration was

102 g/L and substrate inhibition constant was 196 g/L.
The effects of yeast extract concentrations were found to follow the Monod equation, xm value was
0.45 hr-! and Ks was 0,3 g/L at 20 g/L of glucose and 0,24 hr-! and 0,24 g/L respectively at 200

g/L of glucose,

The optimum temperature was found to be 35°C and the activation energy of growth was 7,7 Kcal/

mole below 35°C and —29 Kcal/mole above 35°C,
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FIG,1, EFFECTS OF GLUCOSE CONCENTR-

ATION ON THE GROWTH KINETICS
OF ZYMOMONAS MOBILIS,
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FIG.2. EFFECTS OF GLUCOSE CONCENTR-

ATION ON THE SPECIFIC GROWTH
RATE OF ZYMOMON AS MOBILIS.

Table 1. Comparison of the kinetic parameters in batch culture for the strain used,
Parameters
Strain used Medium G(lu/cEs)e ’ Reference
g \ 7 Yx/s
NCIB 8938 complex 2 0,40 0, 046 Belaich et, al, (4)
synthetic 2 0,39 0,036
minimal 2 0.30 0,026
NCIB 8938 complex 20 — 0, 052 Dawes & Ribbons (5)
ATCC 10988 complex 10 — 0. 046 Forrest (6)
ATCC 29191 complex 100 0.41 0.039 Lavrs et, al, (7)
ZM 1 complex 100 0.21 0.038 Lee (2)
150 0.17 0,036
ATCC 10988 complex 2 0,39 0,045 This work
10 0,43 0,039
20 0,44 0,028
80 0, 445 0,020
160 0,37 0,015
Table 2, Plausible mechanisms for substrate inhibition and kinetic models tested with

substrate inhibition data

Mechanisms

Kinetic model

Formation of inactive enzyme-substrate complex

Allosteric substratc inhibition

Formation of multiple inactive enzyme-substrate complex

Empirical model derived from product inhibition

v=Vm-S/((Ks+8) + (1+85/Ki)) reereererrere 2)

=Vm-S+(1+5/K)/(Ks+S+8/Ki) ereeerees 3)
v=Vm/S- (Ks+S+ (S#/Ki) - (1+S/K))-+++4)
v=Vm-S-exp(—S/Ki)/(Ks+8)
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FI1G,3. EFFECTS OF HIGH GLUCOSE CON-
CENTRATION ON THE GROWTH FIG.4. SUBSTRATE INHIBITION PATTERN
KINETICS OF ZYMOMONAS MO- AT HIGH GLUCOSE CONCENTRA-
BILIS, TION
Table 3. Constants obtained by least square fit of models to data of substrate inhibition,
. Vm Ks i K Si standard
Model fitted l (hr-1) (g/L) | (g/L) (g/L) l (g/L) deviation
2) 0.49 0.33 215 — - 0.041
3) 0.49 0.33 273 49805 - 0,048
4) 0.46 0.27 1964 20 — 0,026
5) 0,48 0.32 292 — — 0.034
6) 0.45 0.23 196 — 102 0.013
o od5
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FIG.6. ENERGIES OF ACTIVATION AND
GROWTH YIELDS IN ZY MOMON AS
MOBILIS,
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