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Abstract

Advance in_enzyme technology has been focused on the use
of complex multienzyme system and the continuous utilization of en-
zyme requires the retention and regeneration of the coenzyme such as
NAD(P) for activities in industrial , analytical or biomedical appli-
cations. For this purpose, the polyethylene glycol-bound NAD (PEG-
-NAD) has been synthesized as a modified coenzyme for the enzymatic

cycling system.

The PEG-NAD was synthesized by alk&lation of NAD with’p—pro-
piolactone to give N1-(2-carboxyethyl)—NAD. The N1;substituted deri-
vative was converted to NG-(Z-carboxyethyl}—NAD by chemical reduction,
alkaline rearrangement at elevated temperature and enzymatic reoxida-
tion by yeast alcohol dehydrogenase. The Ns—derivative was _then

coupled to diaminopolyethylene glycol in the presence of carbodiimide



to yield PEG-NAD. The synthesized NAD derivatives were purified by
ion exchange chromatography. The purity of the NAD derivatives was
determined by thin-layer chromatography and cﬁaracterized by OV, IR
and NMR spectra. The percentag; yield of the synthesized PEG-NAD was
14.43. The kinetic constants for NAD and PEG-NAD were studied by
using iactate dehydrogenase from pig heart and alcchol dehydrogenase
from yeast. The coenzymic activities of PEG-NAD was 66% and 75% of
NAC for alcohol dehydrogenase and lactate deﬁydrogenase respectively.
The potential application of PEG-NAD was tested in a continuous en-
zyme reactor c¢omprising yeast alcohol dehydrogenase and pig heart
lactate dehydrogenase and produced pyruvate and ethanol from L-lac-
tate and acetaldehyde respectively. The decreése in the product con-
centration was mainly due to the lost enzyme adé¢tivity but it could be
recovered by the addition of the initial amount of both dehydrogenases.
The low production rate of pyruvate and ethanol may be due to the re-
action conditions. These results implicated that PEG-NAD functioned
as an efficient coenzyme analogue for appl&ing into the enzymatic cy-
cling system. To increase the productivity yield, more basic research

into these reaction conditions is needed.




