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Karmanov A.P.1*, Poleshchikov S.M.2 MODELING OF THE BIOSYNTHESIS OF LIGNIN AS A PROCESS OF EN-

ZYMATIC DEHYDROPOLYMERIZATION MONOLIGNOLS 
1Institute of Biology Komi Scientific Center, Ural Branch of the Russian Academy of Sciences, ul. Communisticheskaya, 
28, Syktyvkar, 167982 (Russia), e-mail: apk.chemi@ksc.komisc.ru, apk0948@yandex.ru 
2Syktyvkar Forest Institute (branch) of St. Petersburg State Forestry University. CM. Kirov, ul. Lenina, 39, Syktyvkar, 
167001 (Russia) 
The results of theoretical modeling of lignin biosynthesis in the system of peroxidase-hydrogen peroxide-monolignol 

are presented. The process under study is presented as a sequence of enzymatic and chemical reactions occurring in an open 
system. The growth of the lignin molecule is due to successive stages of the formation of phenoxyl radicals of different genera-
tion numbers and acts of recombination of these radicals. The mathematical model of the process in the form of a system of 14 
differential equations is proposed for the first time. For the numerical solution of the system, the eighth order Runge-Kutta-
Fehlberg method with an automatic integration step was applied. The results of numerical integration are presented, which indi-
cate a significant dependence of the process dynamics on the initial conditions. Various modes of the process, including oscilla-
tory modes, are found. Features of the system dynamics are due to the choice of the initial concentration of monolignol, hydro-
gen peroxide and the enzyme, as well as the nonlinearity of differential equations and the presence of feedbacks. The results of 
numerical experiments within the framework of the first proposed mathematical concept on dehydropolymerization of mono-
lignols allow us to give a theoretical justification of the phenomena that are currently treated as the processes of dynamic self-
organization in the biosynthesis of this polymer. 

Keywords: lignin, lignin biosynthesis, monolignol, dehydropolymerization, dynamics, modeling, mathematical model, 
differential equations. 
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