
BIOCHEMISTRY
UNDERGRADUATE 
EXPERIMENT

www.nanalysis.com

INTRODUCTION

To further understand the behavior of enzymes, a 
kinetic description of their activity is essential. One 
of the best-known models of enzyme kinetics is the 
Michaelis-Menten model.[2] The model is defined 
by an equation that relates the reaction rate, ϫ (i.e. 
the rate of the formation of [P]), to the concentra-
tion of the substrate, [S]. The Michaelis-Menten 
equaequation is given below:

PROCEDURE

From the Michaelis-Menten model, two important 
parameters can be determined, Vmax and KM. Vmax 
represents the maximum rate of product formation 
at a saturating substrate concentration and is a 
measure of the efficiency of the enzyme as a cata-
lyst. The Michaelis constant, KM, represents the 
concentration of substrate at which the reaction 
raterate is half of Vmax and is often used to quantify the 
affinity of the active site for the substrate (the 
smaller the KM value the higher the affinity). Typical-
ly, Vmax and KM are obtained by determining the ini-
tial reaction rate of an enzyme at varying substrate 
concentrations.[3] The reaction rate is then plotted 
against concentration to generate a Michae
lis-Menten plot. By reciprocating both axes on the 
Michaelis-Menten plot, the Lineweaver-Burk plot 
can be obtained from which the Vmax and KM can be 
extracted from the line of best fit.
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RESULTS DISCUSSION

Figure 2. Plot of sub-
strate concentration over 
time of the reaction.

Figure 3. Michaelis-Menten 
plot of the reaction. The 
data was fitted to:
 V = (Vmax [S]) / (KM + [S]).

Figure 4. Lineweaver-Burk plot of the reaction. The 
data was fitted to the equation 1/V = (KM/Vmax [S]) + 
1/Vmax from which the values of KM (0.24 mol L-1) and 
Vmax (0.3152 mmol L-1 s-1) were extracted.

CONCLUSIONS
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DATA ACCESSIBILITY

In this experiment the enzymatic hydrolysis of 
N-acetyl-L-methionine was studied. Due to the 
difference in chemical shifts of the ϟ-methine pro-
tons in the substrate and product, 1H NMR spec-
troscopy could be used to monitor the progress of 
the reaction using the NMReady-60 instrument. 
Furthermore, quantitative data was obtained from 
the spectra that was used to construct a Michae-
lis-Menten and Lineweaver-Burk plot which were 
then used to determine the Vmax and KM values of 
the enzymatic reaction.

For additional ideas of how to incorporate the 
NMReady-60TM benchtop NMR spectrometer 
into undergraduate laboratories please see: 

or visit
www.nanalysis.com/sample-experiments

CONNECT WITH US

The data can be processed directly on the 
NMReady-60 and printed and/or exported di-
rectly to a USB or networked file where it can be 
worked up using third party NMR processing 
software. 


