
�9 1984 by The Humana Press Inc. 
All rights of any nature whatsoever reserved. 
0273-2289/84/0600-0367502.00 

A Study on the Inhibition of Cellulolytic 
ActMties by Lignin 

H. HIDAKA, T.  TAKIZAWA, H. FUJIKAWA, AND T.  O H N E D A  

Food R e s e a r c h  & Development Laboratories, ~ei]i Seika Kaisha, 
Ltd., Kawasaki, Kanagawa, Japan 

AND 

T. FUKUZUMI 
Department of Forest Products, Faculty of Agriculture, University of 

Tokyo, Bunkyo-ku, Tokyo, Japan 

ABSTRACT 

It is well known that cellulolytic enzymes hardly attack lignocellulose. Hith- 
erto knowledge, however, has not yet fully elucidated the mechanisms of the 
inhibition; whether it depends on a steric hindrance or protein-binding inhibi- 
tion. For the purpose of acceleration of enzymatic digestion of lignocellulose 
biomass, the study was carried out using partially purified cellulase of Meicelase 
and milled wood lignin from soft or hard wood. 

Milled wood lignin was prepared from soft wood, Picea jezoensis, or from 
hard wood, Quercus serrata, by the method of Bj6rkman. Lignin was dissolved 
in methyl cellosolve, since the solvent has little effect on cellulolytic activities, 
and enzymic activities were followed with partially purified Meicelase. 

The results show that cellobiose activities of enzymes from Trichoderma 
viride are markedly depressed by both lignin of soft and hard wood, and the 
former lignin inhibits the reaction stronger than the latter. Lignins show no inhi- 
bition in the reaction with CMC and debris of filter paper. 

Liberation of glucose from filter paper by the enzyme in the presence of lig- 
nin is also depressed, and addition of cellobiase instead of lignin in the above 
enzyme reaction shows the delay of time for breakdown of filter paper. This 
phenomenon indicates that lignin inhibits enzymic decomposition of cellobiose 
in the degradation pathway of cellulose and accumulated cellobiose gives a feed- 
back function to digestion of fibers of paper. 
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