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Biological reactions 1) by enzymes are generally very (2) to certain chemicals known as
the (3) of the enzymes; the chemicals bind to the (4) site of the enzyme to become an ES
complex with a much lower (3 energy.
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The reaction therefore can occur under mild conditions (e.g. temperature and pressure) with sufficient

efficiency. Based on Michaelis-Menten model, the reaction rate is related to the concentration of ES complex as
the following (6) kinetics.

= =K, |ES
dt dt 2| £5]

In the (7) state, the concentration of ES complex can be solved as follows.

dlES] _,,
dt

K [E][S]=(K_ + K,)[ES]
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[ES]= X, +[S][E],

An enzymatic reaction rate therefore increases non-linearly with the substrate concentration and reaches a

[maximum as the substrate concentration being much higher than (8)

[S] [S]

V = KZ[ES] = KZ[E]t ot Vmax T ro
K, +[S] K, +[S]

Since the kinetics is not linear, it will be more convenient to analyze the parameters by plotting the (9)
values of the reaction rate against those of the substrate concentration. The (10) of the plot will be
proportional to the Michaelis constant.
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The following plots show the existence of (11 inhibitors which will alter the apparent Ky (the slope of

the plot) of the enzyme kinetics without changing the V,.... The higher the inhibitor concentration, the __(12)
the apparent Ky.

A Vith inhibitor
1) 4

1/18]

According to Arrhenius expression, the rate constant (k2) of an enzyme will be affected by the temperature (T)

and the activation energy (Fa). The reaction for the substrate possesses an Ea___(13) than other chemicals,

which is the origin of the substrate (14) ___ of the enzyme.

k _Ae~Ea/RT
L=
V =k,[ES]= Ae *'* [ES]
Ea 1
InV =InA4ES]——(—
[ ] R (T)

The best way to calculate the activation energy is to multiply the slope of the semi-logarithmic plot of V'
against (1/7) with the negative value of (15) .
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Epicatechin (left), gallic acid (middle) and epigallocatechin gallate (right)
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Biotransformation of paracetamol in liver
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