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Abstract

The efficient industrial application of NAD dependent
enzyme system is the repeated use of the expensive coenzyme by re-
generation. The molecular weight enlarged NAD was synthesized in
the form of polyethyleneglycol-bound NAD (PEG-NAD) and used as a
coenzyme of alcohel dehydrogenase (ADH) from Clostridium sp. iso-
late 7M9 in a continuous enzyme membrane reactor for butanoi pro-
duction. ADH from the bacteria culturedin molasseg-rice bran at
37 °c for 24 h. was purified by DEAE-Sephadex A-~50, Sephadex G-200
and Blue-Sepharose CL-6B column chromatography and only fractioﬁs
that had high specificity to butanol were collected. The enzyme
was purified to 106 folds with the yield of 4.2%, Polyacrylamide
gel electrophoresis pattern of the purified@ ADH showed two protein

bands, both contained ADH activity with high specifieity to butanol.



The molecular weight determination of the two protein bands by SDS~
-polyacrylamide gei electrophoresis and gel filtration gave the
same results which were estimated to be about 55,000 and 32,000.
The optimum temperature for ADH activity and optimum pH were 10 and
9 when used butanol-1 and butyric acid as substrate respectively.
This enzyme was stable up to 40 % by heating for 10 min and all
the activity was lost at 70 %c. Kinetic constant of ADH by using
butancl-1 and butyric acid as gubstrate were Km 0.16, 0.10 M and
vﬁax 0.159, 0.174 (umole/min) - respectively. The possibility of
using polyethyleneglycol«bound NAD as coenzyme of alcohol dehydro-~
genase from bacteria and lactate dehydrogenase from pig heart (LDH)
| were tested and compared to NAD and found that the coenzymic actiw-
vities of PEG-NAD were 82 % and 79 % - of NAD respectively.
The alcohol dehydrogenase , - Lactate dehydrogenase and
PEG-NAD were stable for 48 h. or longer in alkali solution (pH
9-11) at 30 °c. when both enzymes and coenzyme were used in a
continuous enzyme reactor for butancl production at pH 9, the pro-
duction of pyruvate from lactéte and butancl from butyric acid were
not constant. hddition of more ADH into the reaétion mixture could
increase the products especially the butanol production Qas increased
to 80% and then decreased The ADH, LDH and PEG-NAD could be used
in the enzyme reactor_for_longer than 120 h, (V5 days). Both en-
zyme activities remained at about 90% of that of their'original
activities and the PEG-NAD concentration remained about 78%. Since
the production of butanocl was low, two improvementsz of the reactions

were tried. -Firstly, the condition was changed by increasing the



amount-of both enzymes, coenzyme and substrate in higher concentra-
tion of phosphate buffer. The production of butanol and pyruvate
were slightly increased at the begining and then decreased. The
addition of more PEG-NAD could slightly increase . the production.
Oon the other hand the addition of more enzyme could not increase
the production and the activities of both enzymes and coenzyme

were also decreased which might be caused by high buffer concentra-
tion. The second improvement was done by using the substrate and
buffer concentration as before but increasing the amount of enzymes
and coenzyme. This time the products were increased. Accidentally,
when the flow rate of the system dropped, butyraldehyde was pro-
duced with low butanol production and no butancl was detected after

134 h,

The results indicate that the synthesized PEG-NAD, the
extracted ADH can be used in a continucus enzyme membrane reactor
for butanol production. To get the maximal productivity more basic

research into the reactfion conditions in the reactor is needed.



