
Enzyme K inetics :  

Unders tanding Michaelis -

Menten and Lineweaver-

Burk Plots

Enzymes speed up reactions without being consumed. Enzyme kinetics 

studies their rates and influencing factors. This field is vital for 

understanding metabolism and drug discovery.
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Fundamentals of Enzyme Kinetics

Enzyme and substrate form an enzyme-substrate (ES) 

complex.

Reaction: E + S ⇌ ES → E + P, driving product formation.

• Reaction rate depends on enzyme amount

• Substrate availability impacts velocity

• Steady-state assumption keeps ES concentration 

constant



The Michaelis -Menten 

Model

Vmax

Maximum rate at enzyme 

saturation

Km

Substrate concentration at 

half Vmax

E quation

V = Vmax[S] / (Km + [S]) describes rate kinetics



Analyzing the Michaelis-

Menten Plot

First-order Kinetics

Linear increase in rate at low 

substrate levels

Zero-order Kinetics

Rate plateaus at high 

substrate concentrations

Limitations

Vmax is theoretical and hard to measure precisely



The Lineweaver-B urk Plot

• Plots reciprocal: 1/V vs 1/[S]

• Creates a straight line for data analysis

• Equation: 1/V = (Km/Vmax)(1/[S]) + 1/Vmax

• Y-intercept = 1/Vmax

• X-intercept = -1/Km

• Slope = Km/Vmax



Advantages  of Lineweaver-

Burk Plots
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Enzyme Inhibition Analysis

1 Competitive

Increases Km; Vmax 

remains unchanged

2 Non-competitive

Decreases Vmax; Km 

unchanged

3 Uncompetitive

Decreases both Vmax and Km



Modern Approaches  and 

Limitations

Limitations

Lineweaver-Burk can distort error distribution

Alternatives

Eadie-Hofstee and Hanes-Woolf linearizations

Non-linear Regres s ion

Direct curve fitting enabled by modern computing

E ducational Use

Lineweaver-Burk plot remains useful for teaching


