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Table 1. Kinetic parameters for Zymomonas
mobtlis and  Saccharomyces  casl-

shergensis
Zymomonas Saccharomyces
mobilis carlsbergensis

Specific growth rate #{h") 0.276 0.123
Specific ethanol production 5.4 0.82
rate 9plg/g/h)
Cell yield Yuws(g/g) 0.028 0.043
Ethanol yield Yo+(%) 9% 90
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Fig. 1 Ethanol fermentation pathways of Zymo-
monas mobilis and  Sacfcharomyces ce-
revisiae
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Fig 2. Intracellular comcentrations (i) of glu-
cose and sorbitol during growth of
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Table 2. Fermentation products during growth
of Zymomonas mobilis in different concentrations
of glucose—frutose mixture.

Glucose Ethanol Sorbitol | Gluconic | Incubation
/Fructose (g/1) (g/l) acid(g/1) | time{h)
(g/1)
150 64 16 ND 14
200 74 23 4 48
235 79 26 b] 30
300 64 65 34 168

N.D:not determined
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Fig 4. Formation of sorbitol and gluconic
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Table 3. Production of sorbitol and gluco-
nic acid by permeability increased Zymo-
monas mobilis

Glucose 234g/1(1.3M)
Fructose 234g/1(1.3M)
Dry Cell Mass 43¢/l

pH 6.5

Temp 30T

Titration 2M Naz:CO2
Reaction time 5h

Sorbitol 233g/1(1.28M)
Gluconic acid 247g/1(1.26M)
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Table 4 Major compounds derived from
acetaldehyde

Acetic acid Pentaerythritol

Acetic anhydride Chorinated acetaldehydes

Ethyl acetate Glyoxal
Peracetic acid Alkyl amines
Butanol Pyridines

2-ethyehexanol
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Fig.7 Free enzyme system for the oxida-
tion of aqueous ethanol to acetaldehyde.
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Fig. 8 Enzyme complex for the oxidation of
ethanol to acetaidehyde.
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Fig9 The Entner Duodoroff pathway for glu-
cose metabolism in Z. mobilis ; inducing the
formation of acetaldehyde through aerobic
culture and allyl aicohol selection.

Table 5. Acetaldchyde producted by non-ac-
rated(shake) and directly aerated cultures of
the wild type strain and allyl alcohol selected
strain (RZIE) of Zymomonas mobilis. 24-hours Cul-
ture in 125 mi Erlenneyer Flasks with media
containing 4% glucose. aeration at 23 ml min™.

Stain Acetaldebyde | Glucose | %Theoretical
production(gl?) | used(gl?)] yield of acetal
dehyde
Wild type(shake) 0.78 .8 41
Wild type(aerated) 220 U5 15.0
RZIE(shake) 2.48 2.8 4.3
RZIE(acrated) 4.08 2.0 3.7
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