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ABSTRACGCT

Zymomonas mobilis O 13756 produced celt mass of 4 g wet weight
and 0.80 g dry weight on cuitivation in one litre medium at pH 7.5 containing 250 g
sucrose, 10 g each of yeast extract and peptone, 2 g each of magnesium sulfate and
potassium dihydrogen phosphate and 1 g ammonium sulfate at 30°C without shaking.
The cultivation broth contained 9.22, 24.56, 30.94, 8.70 and 79.32 gfl of glucose,
fructose, sorbitol, gluconic acid and ethanol respectively.

Treatment of wet cells with 1% toluene in citrate buffer pH 6.8 for 10
min performed non viable cells containing the activity ofglucose-fructose oxidoreductase
and gluconolactonase. Non viable celiproduced sorbitol and gluconic acid from the mixture
of glucose andfructose (1:1 w/w). No ethanol is produced from non viable cells insugar
such as giucose, fructose, sucrose and mixture of glucose and fructose.

The activity of the immobilized glucose-fructose oxidoreductase and
gluconolactonase in non viable cells were maximum at the same pH 6.0 whereas the
optimum temperature were at 250C and 30°C respectively. In batch reactor, the
production of sorbitol andgluconic acid were the principle products from sucrose or
mixture of glucose and fructose. Single substrate such as glucose and fructose could
produce sorbitol and gluconic acid less than the mixture of glucose and fructose or
sucrose. The study of sorbitol and giuconicacid production in batch reactor by non
viable cells in the solutionof 9-112.5 gfi sucrose indicated the maximum production at
0.32 and 049 ¢fflg of non viable cells respeciively. Km and Vmax of glucdse~
fructose oxidoreductase were 0.015 M fructose and 6.67 umoal fructose/min respectively.

A hollow fibre membrane reactor with the volume of 220 om3 loading
with 20 grams of non viable cells could produce the maximumyield of sorbitol and
glucenic acid at 1.45 élnd 6.71 g/l in 36 hours by passing the mixture of glucose and
fructose 10 g/l of water (1:1 w/w) at flow rate of 120 cm3/min. The production vyield of
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sorbitol and gluconic acid were decrease for the higher concentration than 10 g/iof
substrate. No production of sorbitol and gluconic acid by usingsingle substrate such as
glucose, fructose and sucrose. Invertaseactivity was found by using sucrose as
substrate and more than 50 % yield of glucose and fructose were produced in 24
hours. The changement of substrate's flow rate from 120 to 90 and 60 cm3/min
induced respectively the increment yield for the production of sorbitol and giuconic acid.
After 10 g/l of the mixture of glucose and fructose in 0.1 M citrate buffer pH 6.0 were
passed through the immobilized cells reactor at flow rate of 120, 90 and 60 cm®/min, the
highest vyield of sorbitol and gluconic acid were obtained at 1.82 and 3.60 gt
respectively by using the flow rate substrate at 60 cm3/min for 36 hours. The yield of
sorbitol and gluconic acid from the mixture of glucose and fructose were lower in water
medium than in citrate buffer pH 6.0 medium.

The conclusion of the resuits indicate that Z.  mobilis could produce
ethanol during the growth. The maximum yield of ethanol was 79.32 g/. The immobilized
of enzymes fixing in non viable cell itself performed the maximum yield of sorbitol and
gluconic acid by using the mixture of glucose and fructose (1:1 w/w) as substrates,
whereas glucose and fructose were obtained from sucrose. The immobilization of non
viable cells in a hollow fibre membrane reactor needs high quantity of cells, therefore
the study should have a high capacity ofcenttifuge which was the major problem of this
research. The study of the production of sorbitol by immobilization of non viable cells in a
hollow fibre membrane reactor provide a certain level of results. The further work will be
needed for the application in industry level.



