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Important Formulas on Enzyme Kinetics

1) Catalytic Rate Constant from Michaelis Menten Kinetics Equation Formula (af

Formula

Example with Units

Vo (Ky+5)

Keat MM = TEgSs

0.0135s* =

O.4—5m01/L*s . (3mol/L + 1.5mnl/L )

100 mol/L + 1.5mol/L

Evaluate Formula (@

2) Catalytic Rate Constant if Substrate Concentration is higher than Michaelis Constant

Formula @

Formula

L 40 mol/L¥*s

Example with Units

" 100 molL

Evaluate Formula @

3) Dissociation Constant of Enzyme given Modifying Factor of Enzyme Formula (]

2.25 mol/L =

Example with Units

gmol/L
5-1

Evaluate Formula @

4) Dissociation Rate Constant in Enzymatic Reaction Mechanism Formula (af

2.8986mo]/L =

Example with Units

ZOmol/L*s
6.9s

Evaluate Formula (@

5) Enzyme Catalyst Concentration given Forward, Reverse, and Catalytic Rate Constants

Formula @
Example with Units

E =

(T + ey ) - ES

ke S

. © formuladen.com

19.3243mol/L =

(ZOmol/L*s + 0.65s* ) + 10 mol/L

6.9 -+ 1.5mol/L

Evaluate Formula @
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6) Enzyme Concentration from Michaelis Menten Kinetics equation Formula (af

Bz il
. 0.45mol/L*s + ( 3mol/L + 1.5mol/L
g1 = o (Ku+s) 2.0769molt. = — (3mo mol )
(Ei] = k.5 0.65s7* - 1.5mol/L
cat

7) Enzyme Substrate Complex Concentration for Competitive Inhibition of Enzyme Catalysis

Formula (@
IWE Example with Units
S- [EO] 1.5mn]/L . 100mol/L

25.3333m01/L =

9 mol/L
KM . <1 + (%)) + S 3mol/L - <1 + <19m:j;]_ )) + 1.5mnl/L

8) Final Rate Constant for Competitive Inhibition of Enzyme Catalysis Formula @

ES =

Evaluate Formula [
V0-<KM~<1+ (%)) + s)
kf' | = !
na [EO] . S
0.45m01/L*s . <3mo]/L . <1 + < 199’““:;“ >> + 1.5mn]/L )
0.0178s* =
100 mol/L + 1.5mol/L

9) Forward Rate Constant given Dissociation Rate Constant Formula B

Formula Example with Units EvalUateliommula B
ZOmOI/L*S
3.5088s" = | ——
5.7mol/L

10) Inhibitor Concentration for Competitive Inhibition of Enzyme Catalysis Formula @

Evaluate Formula @
<k2‘[Eo]‘S> _s
Vo

L= 2~ 7 |.1] -k
IEC KM i
Example with Units

235 - 100mol/L - 1.5mo

<—> - 15mon
0.45 mol/L*s
48527.0556 mol/. = -1 ] 19mol/L
3mol/L
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11) Inhibitor Concentration given Apparent Initial Enzyme Concentration Formula (af

Example with Units Evaluate Formula (@
100 mol/L
L = [Eol '\ 1 ).k | | 31647.6667man = <<—“/) - 1) - 19 mol/L
CI E02PP i 0.06 mol/L

12) Inhibitor Concentration given Enzyme Substrate Modifying Factor Formula (af

. Emm Example with Units Evaluate Formula @

I = (0('-1) Ky 15moy/L = (2-1) - 15 mol/L

13) Inhibitor Concentration in Competitive Inhibition given Maximum Rate of System Formula

(af

Evaluate Formula @

Vinax * S
V—O - S

Ky

max — 1K

Example with Units

< 40 mol/L*s - 1.5 mol/L

0.45 mol/L*s > - 1.5 mol/L

815.9444 mol/. = -1 1 19mol/L
3mol/L

14) Initial Concentration of Enzyme in presence of Inhibitor by Enzyme Conservation Law

Formula
Formui |
[Einitiar] = (E + ES + EI) | | 64moit. = (25mol + 10mol/t. + 29mol/t )

15) Initial Enzyme Concentration if Substrate Concentration is Higher than Michaelis Constant

Formula (@
_m Example with Units Evaluate Formula (&
\ 40 mol/L*s
(B 7= "% | | 61.5385ma = ——t
initial K 0.6551
cat

16) Initial Enzyme Concentration given Dissociation Rate Constant Formula (af

[ Formuia
. 10mol/L - ( 5.7 mol/. + 1.5mol/L
(E | = ES (KD + S) 48moL = mol/| ( mol/ mol/ )
initiall — f 1.5mnl/L
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17) Initial Rate in Competitive Inhibition given Maximum Rate of system Formula (af

W Evaluate Formula B
\ .S 40mol/L*s - 1.5mol/L
Vg = max 10.1333 moy1ss = moltrs ool

9 mol/L
KM . <1 + (%‘)) +S 3mol/L - <1 + < o >> + 1.5mol/L

18) Initial Rate of System given Rate Constant and Enzyme Substrate Complex Concentration

Formula (@
Formula Example with Units Eveligie FaimulE @

230mol/txs = 23s* - 10mol/L

19) Initial Reaction Rate given Dissociation Rate Constant Formula (af

Example with Units Evaluate Formula (@
Viax * S 40mol/L*s * 1.5mol/L
Voo o max > 83333 e = i | 2l
DRC KD +S 5.7m01/L + 1.5m01/L

20) Maximum Rate given Dissociation Rate Constant Formula (af

Vo[ K S 0.45mnl/L*s . 5.7mol/L + 1.5mnl/L
v _ 0 ( D + ) 2.16mol/L¥s = ( )
max_DRC — S 1.5m0]/L

21) Maximum Rate if Substrate Concentration is Higher than Michaelis Constant Formula (af

. E=m Example with Units Evaluate Formula (@

Vinax = kcat . [EO] 65mol/Lrs = 0.65s5* - 100 mol/L

22) Maximum Rate in presence of Noncompetitive Inhibitor Formula (a{

Evaluate Formula (@
Viax = | Vmax®PP - { 1 !
max — | Vmax-—w e +| =
K
Example with Units

9mol/L
30.9474ln01/L*s = Zlmol/L*s A1+ | —
19mnl/L

23) Michaelis Constant given Forward, Reverse, and Catalytic Rate Constants Formula @

Example with Units
20mol/*s + 0.65s
2.8986mnl/L =
6.957!
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24) Michaelis Constant in Competitive Inhibition given Enzyme Substrate Complex
Concentration Formula @

B ormuia |

[Eol - S
ES

Ky = ——"~—
1+(

:)

)-s

9.1607m01/L =

Example with Units

100 mol/L - 1.5 mol/L

10 mol/L

> - 1.5m0]/L

1 9 mol/L
+ 19 mol/L

Evaluate Formula @

25) Modifying Factor of Enzyme Substrate Complex Formula (a1

Formula

Example with Units

9mul/L
16 =1+
15mol/L

Evaluate Formula @

26) Substrate Concentration given Catalytic Rate Constant and Initial Enzyme Concentration

Formula @
Example with Units
KM . VO 3m01/L . O.45mol/L*s

S =

(o]

( kcat : [EO] ) - v0

0.0209 mol/L =

(0.655’1 - 100 mol/L ) - 0.45 mol/L*s

. © formuladen.com

Evaluate Formula @
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Variables used in list of Important
Formulas on Enzyme Kinetics above

[E] Initial Enzyme Concentration (Mole per Liter)

[E;] Initial Concentration of Enzyme (Mole per
Liter)

[Einitial]l Enzyme Concentration Initially (Mole
per Liter)

E Catalyst Concentration (Mole per Liter)
E02PP Apparent Initial Enzyme Concentration
(Mole per Liter)

El Enzyme Inhibitor Complex Concentration
(Mole per Liter)

ES Enzyme Substrate Complex Concentration
(Mole per Liter)

| Inhibitor Concentration (Mole per Liter)

ICI Inhibitor Concentration for Cl (Mole per Liter)

liec Inhibitor Concentration given IEC (Mole per
Liter)

I max Inhibitor Concentration given Max Rate
(Mole per Liter)

ko Final Rate Constant (7 Per Second)

kcat Catalytic Rate Constant (1 Per Second)

Kcat mm Catalytic Rate Constant for MM (1 Per
Second)
Kp Dissociation Rate Constant (Mole per Liter)

Kej Enzyme Inhibitor Dissociation Constant given
MF (Mole per Liter)
K¢ Forward Rate Constant (1 Per Second)

Kfinal Final Rate Constant for Catalysis (1 Per
Second)

K; Enzyme Inhibitor Dissociation Constant (Mole
per Liter)

K;' Enzyme Substrate Dissociation Constant
(Mole per Liter)

Ky Michaelis Constant (Mole per Liter)

K, Reverse Rate Constant (Mole per Liter
Second)

. © formuladen.com

Constants, Functions,
Measurements used in list of
Important Formulas on Enzyme
Kinetics above

Measurement: Molar Concentration in Mole per
Liter (mol/L)

Molar Concentration Unit Conversion B
Measurement: Reaction Rate in Mole per Liter
Second (mol/L*s)

Reaction Rate Unit Conversion @
Measurement: First Order Reaction Rate
Constant in 1 Per Second (s™)

First Order Reaction Rate Constant Unit

Conversion @
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« S Substrate Concentration (Mole per Liter)

. So Concentration of Substrate (Mole per Liter)

. VO Initial Reaction Rate (Mole per Liter Second)

« V¢ Initial Reaction Rate in Cl (Mole per Liter
Second)

« VpRc Initial Reaction Rate given DRC (Mole per
Liter Second)

. Vmax Maximum Rate (Mole per Liter Second)

. Vmax pRrc Maximum Rate given DRC (Mole per
Liter S_econd)

. VRC Initial Reaction Rate given RC (Mole per
Liter Second)

. Vmax?@PP Apparent Maximum Rate (Mole per
Liter Second)

« o Enzyme Modifying Factor

. (x' Enzyme Substrate Modifying Factor
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Download other Important Chemical Kinetics PDFs

¢ [mportant Enzyme Kinetics ¢ |mportant Second Order Reaction
Formulas B Formulas B

¢ Important First Order Reaction e |mportant Zero Order Reaction
Formulas @ Formulas @

Try our Unique Visual Calculators

° % Percentage share (a ° HCF of two numbers [

° Improper fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages
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