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Reaction Characteristics of Enzyme
Immobilized on Microtube Inner Surface

Yoshikazu YAMASAKI, Yuta MACHIDA, Shigeharu MOROOKA, Takeshi HONDA,
Masaya MIYAZAKI and Hideaki MAEDA

Microreactor systems using miniaturized channels are being developed for efficient manufacturing of value-
added multiproducts in small quantities. However, flow and reaction properties of immobilized microtube reactors
have not been sufficiently understood. In this work, a-chymotrypsin was immobilized on the inner surface of a
PTFE microtube (i.d. 500 #m) by using glutalaldehyde and parahormaldehyde as cross linkers. In order to evalu-
ate the amount of a-chymotrypsin immobilized on the inner surface of the microtubes, the enzyme was desorbed,
and hydrolyzed to amino acids. The enzyme concentration in the microtubes was of the order of 100 ymolO L
which was higher than enzyme concentrations used in conventional homogeneous batchwise reactors. The reactiv-
ity of the microtube reactors was then evaluated with a substrate, N-glutaryl-L-phenylalanine p-nitroanilide, by
changing the residence time of the substrate in the microtubes. The initial reaction rates in the microtubes were
compared with data obtained in a homogeneous batchwise reactor under the same reaction conditions (enzyme and
substrate concentrations and reaction temperature). The initial reaction rates in the microtubes increased with in-
creasing enzyme concentration even when the substrate concentration was equivalent to the enzyme concentration.
The initial reaction rates in the homogeneous batchwise reactor decreased in the range of higher enzyme concen-

trations and were lower than those in the enzyme-immobilized microtubes.

Key Words: Microreactor, Immobilized Catalyst, a-Chymotrypsin, N-glutaryl-L-phenylalanine p-nitroanilide,
Reaction rate
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