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The proposed process for the utilization of chitinaceous shellfish waste in the production of N-
acetylglucosamine requires studies in three areas: production of Serratia marcescens QMB 1466
chitinolytic enzymes using the waste as a substrate, production of N-acetylglucosamine from the
waste by the enzymes and pretreafinent of the waste to increase N-acetylglucosamine production. The
objective of this study was, as a part of the process design, to evaluate potential methods to increase
the enzyme production by S. marcescens QMB1466.The effect of temperature on enzyme stability
was also investigated.

Crab-shell powder was used as a sole carbon and energy source in the chitin-medium. The
production of extracellular chitinolytic enzymes was followed by assaying chitinase and chitobiase
activities from culture supematants. Chitinase activity was determined by measuring the amount of
N-acetylglucosamine produced by the culture supematånt. Chitobiase activity was determined by
measuring the amount of p-nitrophenol released from p-nitrophenol-N-acetylglucosamine by the
supernatant. The potential to increase enzyme production was investigated as follows: a) by adding
chitobiose, chitotriose or chitopentaose to culture medium b) by supplementing the chitin-medium
with aliquots of culture supematants collected from previous cultures at various times c) by
increasing the concentration of substrate in batch cultures d) by increasing the concentration of
substrate through fed-batch techniques. The concentrations investigated in batch cultures were (w/v):
l.SVo,3Vo,67o utd l27o.In fed-batch cultures the substrate (l.SVo) was added as dry powderor as

solution. The effect of temperature on enzyme stability was studied by incubating S. marcescens
culture supematant at different temperatures in the absence of substrate and in its presence.

Chitobiose, chitotriose and chitopentaose induced the enzyme activities in yeast extract-
peptone-medium. However, addition of the oligomers to the chitin mediunl did not appreciably
enhance the activities. The addition of S. marcesc¿¿s culture supematants to subsequent cultures
inhibited enzyme production. Inoculation of the chitin-rnedium with cells grown on glucose resulted
in a lag-phase of 50 hours before the onset of growth and enzyme production. This lag was removed
when cells grown on chitin were used as inoculum. The higher was the substrate concentration in
batch cultures, the higher were the resulting erzyme activities and growth. The overall highest
erøyme activities and cell yields were achieved in fed-batch culrures, in which the substrate was
added as dry powder. In the absence of chitin, chitinase and chitobiase activities remained most
stable at 30-40 "C. Chitinase was inactivated at 55 "C, chitobiase at 50 "C. In the presence of
substrate, chitinase activity remained ¡nost stable at 50 "C, and was inactivited at 55 'C.

In the future the objective is to further colnpare the etTìcacies of batch and fed-batch
techniques and to optimize the substrate concentration 1'or maxinìum enzyme production.
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