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1- To monitor the progress of an enzyme

catalyzed reaction.

2- To determine the initial rate of the

reaction (vi).

Objectives:
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A major part of biochemical enzymology is to understand by which 
mechanism an enzyme catalyzes a reaction. The generic name given 
to this type of study is

άƪƛƴŜǘƛŎǎέΦ

S PE +E
Åkinetics analysis of enzyme was used for characterization 
of enzyme catalyzed reaction
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The rate of the reaction is highest at time zero and increase

with increasing time, until specific time the rate of the

reaction constant , where the above curve reaches a

plateau. This usually occurs either when all the substrate is

used up or when equilibrium is reached.

Progress Curve 
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http://upload.wikimedia.org/wikipedia/en/8/86/Enzyme_progress_curve.svg


ÅTo measure the rate of enzymatic reaction used 

velocity 

ÅVelocity = Rate of the reaction = 
it is expressed in term of change in 
concentration of S or P per unit of time

ÅVelocity: number of µmole of S that converted 
to P in minute (µmole/min)
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The initial rate of reaction, vi, measured as the

tangent(slope) to the above curve at the origin (time= 0),

ÅUsed in the study of enzyme kinetics and

ÅAffected by factors which include enzyme concentration,

substrate concentration, temperature and pH.

Substrate used up (ҍS) 

Or 

Product formed (+P)

Progress Curve 

Initial rate, vi =CB/AB
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ÅIn this experiment, you will measure the velocity of the reaction 
catalyzed by purified acid phosphatase from wheat germ.
ÅAcid phosphatase is a phosphatase 
ÅThe enzyme catalyzes the hydrolysis of p-nitrophenyl phosphate 
to inorganic phosphate and p-nitrophenol, under acidic conditions
(pH=5.7)
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Yellow color absorb 
at405nm

Under alkaline conditions, P-nitrophenol is converted to a P-

nitrophenolate (yellow color). 

Using a spectrophotometer, the concentration of product (P-

nitrophenol) can be measured by increase the  absorbance 

of  P-nitrophenolate  at 405nm.
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ÅThe assay you are using is called a fixed-time assay 

because the reaction is stopped after 5 minutes and 

ÅThe velocity is calculated assuming that the relationship 

between product yield and time has been linear 

throughout.

ÅThe object of this exercise is to demonstrate the validity 

of that assumption. 

ÅSet up a series of identical enzyme reaction tubes each of 

which is allowed to incubate for a different period of time 

(zero through 30 minutes). 
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Total incubation 

time (min)

Clock time (min)

Start reaction 

(add enzyme)

Stop reaction 

(add KOH)

0 0 0

5 0 5

10 2 12

15 4 19

20 6 26

25 8 33

30 10 40

Table :Schedule for time course 

experiment.
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Calculations :

 )velocity (v) =( (A*10 )  /(E* time )
Z* ǘƛƳŜҐΧΧΦ ҡƳƻƭŜκǎǇŜŎƛŦƛŎ ǘƛƳŜ

E=  extension coefficient=18.8*10
A= absorbance

6

3

= Z µmole/min
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Initial velocity (vi) 

Product formed (+P)

Initial rate, vi =CB/AB

slope
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Osteoporoses is a clinical syndrome characterized by the failure 

of osteoclasts to resort bone. As a consequence, bone modeling 

and remodeling are impaired. The defect in bone turnover 

characteristically results in skeletal fragility despite increased 

bone mass, and it may also cause hematopoietic insufficiency, 

disturbed tooth eruption, nerve entrapment syndromes, and 

growth impairment. 

Åaffected women  80%
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