UNIVERSITY o

Numerical Methods Applied to an Enzyme Kinetics Model

Claudia Labrador Rached
Advisor: Muhammad Usman, Ph.D.

Abstract Results Numerical Methods
In this work, we study enzyme Kinetics using numerical - i i *  Euler’s Method
techniques, such as Euler’s Method and Taylor’s Series | |;eof' =k To approximate the solution of the initial-value problem, y’=f(x.y),
Method. Our system consists of four ordinary differential | |%..} . y(x0) = yo, We use a positive increment h on the x-axis. Then, we can
equations, each of them describing the reaction rate of | |:.. M T find a point (x;, 1) = (xo+h, y1) on the tangent line to the unknown
specific compounds in reaction. We represent the numerical m M / solution curve at (xo, yo). If we label xy+h by x; the point (x;,y;) on the
solution and plots of each reactant using MATLAB program. | |z.- N tangent line is an approximation to the point (x; , y(x;)). In general, it
We compared the performance of our numerical methods | |5 el follows that Vus1=VYn + Bf n) V)
with methods used in Callie Martins” Enzyme Kinetics | |Zo: il e where x,,= x, + nh.
Spring 2012 Work. i = Taylor Series Method of Order Two
] — = To study numerical solutions, we use the Taylor’s series expansion
ackground o i : — # ¢ centered at a point x = x,, for a function y(x) that possesses derivatives of
Enzymes are biological substances in charge of decreasing Euler's MEthOd all orders. We have that . ,
the e”er;qy ne_ces§ary for a reaction to occur, B‘?Cause_ they . General Sotion t System of ifrerial Eauatons o Taylos Mehod 1o Model Enzyms Kineics y(x, +h) =y(x,) +y'(xp))h + M + -
lower this activation energy and speed up a reaction without I = | If we truncate the series two terms and we use the sgme approximation
being consumeo_l therpsel_ves,_ we called them biological t A A= m _ _ pp "
catalysts. Chemical kinetics is the study of the rates of . P used in the Euler's method, it follows that y,,,.; = y,, + v',,h + y”"E
chemical reactions, where enzyme Kinetics is the study of 4, \ where y*’ is obtained by differentiating y’= f(x,y).
how biological catalysts increase the reaction rate in I -
biochemical reactions. Rates are dependent on the j Conclusion
concentrations of reactants. " By analyzing the results and norm from both methods, we can conclude
Rate = k [Reactant]" N S ~_ that the 2Taylor_’s methqd is more accurate than the Euler’s method since it
This expression is called a rate law where the rate constant k -~ S is O (h*) while Euler’s method is O (h). For Taylor series method of
. . —— T order 2, the error decreases more quickly by reducing the value of h thus
and the order of the reactant n are determined experimentally. ‘ : 5 e : : giving a more accurate rate of reactions for each specific compound in
Taylor’s Method reaction.
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