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Abstract

In this research paper, | used mathematical functions of the rate of enzymatic reaction for proving the divide differences
are symmetrical in all their argument. The concentration of substrate is the limiting factor, as the substrate concentration
increases, the Enzyme reaction rate increases. Assuming a sufficient concentration of substrate is available, increasing
Enzyme concentration will increase the enzymatic reaction rate. The rise in Temperature accelerates an Enzyme
reaction but at the same time causes inactivation of the protein. At certain Temperature known as the optimum
Temperature the activity is maximum. Temperature, concentration of substrate and concentration of enzyme are
increased the rate of enzymatic reaction at a limit which is called optimum limit. | take their values in mathematical

[73%1)

form where “n” is optimum limit.
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1 Introduction

Mathematical functions of the rate of enzymatic reaction with temperature, concentration of substrate and concentration
of enzymeareV =f (E),V =f (S)andV =f (T ) [1]. These mathematical functions are show that “the concentration
of substrate is the limiting factor, as the substrate concentration increases, the Enzyme reaction rate increases. Assuming
a sufficient concentration of substrate is available, increasing Enzyme concentration will increase the rate of enzymatic
reaction. Temperature, concentration of substrate and concentration of enzyme are increased the rate of enzymatic
reaction at a limit which is called optimum limit [2]-[5].” Divide differences are symmetrical in all their arguments [6].

2 Divide differences are symmetrical with v =f (1)

If (T Vo), (T Vi) (T, V,)denoted the values of the function where V is the rate of enzymatic reaction with
VitVe VoV, ,V3 Vs ,V“ Vs Vo Vit are called the divide differences of T . We know
Tl _To Tz _Tl T3 _Tz T4 _Ts Tn “lha

that the first divide difference with two arguments T, T, is given by

Temperature then

1y =)

Again second difference with three arguments T,,T,,T, is given by

f(T,T,)—f (T,,T)
f(T,T,T)I 11772 0’1
0172 T2_T0
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(T, f(LT,)
To _Tz Tz _To

(T, T.T,)= [f (T, T)—f (Tl’TZ)]

f (To ’Tl’TZ) =

_1
To _Tz
FaO)-f(@) fT)-fM)| 1
T,-T, T,-T, |T,-T,
o) (@) f@) fd@,) | 1
T,-T, T,-T, T,-T, T,-T, |T,-T,
O IS £ (A N {9
(To _Tl)(TO _Tz) (Tl _To)(T1 _Tz) (T1 _To)(Tz _Tl)

f (To!Tsz) =|:

f (TO!Tisz) :|:

f(T. T, T,)=
Similarly

f Ty T T, T,) = f(T,) . f{T) . f(T,)
(To _Tl)(TO _Tz)(To _Tz) (Tl _TO)(rl _TZ)(rl _Tz) (Tz _To)(Tz _Tl)(TZ _Ts)
N f(T)
(Ts _To)(Ts _Tl)(Ts _Tz)
And in general

f(T,T.T,,..T,)= F @) + ) +..+ r,)
(To _Tl)(To _Tz)---(To _Tn) (Tl _TO)(T]_ _TZ)"'(rl _Tn) (Tn _TO)(Tn _Tl)"'(Tn _Tn—l)

3 Divide differences are symmetrical with v =f (s)

If (S4V,),(S,V,)..(5,V,) denoted the values of the function where V is the rate of enzymatic reaction with
ViV V-V, , VsV, ,V“ Vs ,...,V” Vit are called the divide differences of
Sl_SO SZ_SJ. 33—32 S4_83 Sn_ n-1

S . We know that the first divide difference with two arguments S,,S, is given by

f(S)-F(Sy)

concentration of substrate then

F(SeS)=—2—

1 0
(88 =g oo L8
0~ “1 1~ %o

Again second difference with three arguments S,,S,,S, is given by
f(S,.S,)-1(S,.S,)
Sz _So
f (SO’Sl) +f (Sl'SZ)
So _Sz Sz _So

f (80181182) =

f(S,,S,,S,) =

1
So_Sz
FE)-TG,) FE)-FE)| 1

S1_80 S2_81 So_sz
FG) ), fG) f(S,) 1
SI_SO Sl_SD SZ_Sl SZ_Sl So_sz

fS) fs) . f(s)
(So_sl)(so_sz) (SI_SO)(SI_SZ) (SI_SO)(SZ_SI)

f(S4.5.,S,) =[f (S5, S,) —f (S.,S,)]

£(5,.51,8,) :|:

f (Sovsllsz) =|:

f (80181182) =

Similarly
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(50,5.,5,.5,) = f(S,) N f(S) N f(S,)
(So_sl)(so_s2)(so_sz) (Sl_so)(sl_SZ)(Sl_SZ) (Sz_so)(sz_sl)(sz_sa)
. f(S,)
(53—50)(83—31)(53—52)

And in general

f(S,.S,,S,) =

f(S,) . f(S,) - f(S,)
(So—S,)(Sy—S,)-(Sg—S,) (S,-S¢)S;-S,)-(S,-S,) (S, -S,)S, -S,)-(S, -S,,)

4  Divide differences are symmetrical with v =f (E)

If (EqV,).(E,V,)...(E,V,) denoted the values of the function where V is the rate of enzymatic reaction with
concentration of enzyme then VitVo V,V, , ViV, ,V“ v Vo Vs are called the divide differences
El_EO EZ_El Ea_Ez E4_E3 En_ n-1
of E . We know that the first divide difference with two arguments E, E,is given by
f(E)—f (E,)
El _Eo

f(E)  f(E)
Eo - El El - Eo
Again second difference with three arguments E,E,,E, is given by
f(E,,E,)-T (E,.E)

Ez _Eo
f (EO’ El) +f (El’ EZ)
Eo _Ez Ez _Eo

f(E,.E)=

f(E,E)=

f(E01E11E2):

f (EO'EI’EZ) =

1
E,-E,
fE)-F(E,) fE)-F(E)] 1
El_EO E2_E1 Eo_Ez
fE) fE) TE) fE)] 1
El_ED El_EO EZ_El EZ_El Eo_Ez
f(E,) f(E) N f(E)

f (E,.E..E,) =[f (E,.E))—f (E,.E,)]

f (E,.E..E)) :{

f (Eo’Esz) :|:

f(E, E..E,)) = -
(Eo_El)(Eo_Ez) (El_EO)(El_EZ) (El_EO)(EZ_El)
Similarly
f (€, E,,E, E,) = M (Eo) . f(E) N f(E,)
(Eo_El)(Eo_Ez)(Eo_Ez) (El_EO)(El_EZ)(El_EZ) (Ez_Eo)(Ez_El)(Ez_Es)
f(Ey)

(E3 - Eo)(E3 - El)(E3 - Ez)

And in general
f (Ey.EypnE,) = G, + fE) . f (E,)
(E,-E)(E,-E,)..(E,—E,) (E,—-E\)E,-E,)..(E,—E,) (E, -E,)NE,-E)..(E,-E, )
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Conclusion

Conclusively it can be stated that mathematical functions of the rate of enzymatic reaction are proved the divide
differences are symmetrical in all their arguments with temperature, concentration of substrate and concentration of
enzyme. Mathematical functions are worked in n limit which is optimum limit.
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