Uloha 9-1 Kineticka analyza enzymové reakce

Hodnoty pocatecni rychlosti enzymatické reakce
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stanoven¢ pii riznych koncentracich substratu, jsou uvedeny v nésledujici tabulce:

Cs 108 Do Cs 108 Do
mol dm™ mol dm ™ s mol dm™ mol dm ™ s
0,0003 0,822 0,012 12,6
0,0005 1,33 0,051 17,6
0,001 2,50 0,074 18,3
0,005 8,33 0,092 18,6

(a) Stanovte konstanty rovnice Michaelise a Mentenové.
(b) Jak dlouho bude trvat, nez zreaguje 25 % substratu, jehoz pocate¢ni koncentrace byla
(i) 1,35-10" mol dm™, (ii) 1,35 mol dm™, (iii) 1,35-10~ mol dm™?
[(a) Ky =7,0102-107 mol dm >, vmax =2,0002:10 " mol dm ™ s ; (b) (i) 2,8 h, (ii) 468,7 h, (iii) 3,2694 h]

Reseni:
(a) Vypocet konstant rovnice Michaelise a Mentenové

1. Korelace rovnici Michaelise a Mentenové linearizované podle Lineweavera a Burka
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Zavislost 1/vg na 1/cs je linearni se smérnici rovnou podilu Ky / vmax @ isekem 1/vmax. Na obr. 1 jsou
vynesena experimentalni data v soutadnicich 1/vy proti 1/cs (tab. 1). Linedrni regresi byla ziskana
rovnice piimky
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Porovnanim linearizované rovnice (1) s rovnici (2), ziskanou zpracovanim experimentdlnich dat
dostaneme:

L 50084 -10°dm’ mol's = o, 199665107 mol dm s
Omax1 5,0084-10°
DK—Ml =3,5017 - 10*s! = Kw1=3,5017 - 10* - 0paxs =3,5017 - 10* - 1,99665-10°7
max|1

Kymi =6,9917 - 10° mol dm™



2. Korelace rovnici Michaelise a Mentenové linearizované podle Eadiea
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Experimentalni data jsou na obr. 2 vynesena v soufadnicich [v¢°; vo/cs] (tab. 2) a prolozena
ptimkovou zavislosti
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Porovnani rovnic (3) a (4) vede k hodnotam

Omax2.= 2,0013-10 " mol dm > s a Ky =7,0132:10"° mol dm™
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3. Korelace rovnici Michaelise a Mentenové linearizované podle Hanese
Cg KM 1
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Linearni regresi dat (viz tab. 3 a obr. 3) dostaneme:
IC)_S =35082,6+4993467,13 - cg (6)
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K
M3 —35082,6 s = Ky =35082,6 - 2,00262-10 " = 7,0257-10 > mol dm
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Primérné hodnoty konstant rovnice Michaelise a Mentenové:

1 2 3 Prumér
Ky/(mol dm ™) 6,9917-10° 7,0132:10°° 7,0257-10°° 7,0102-10°°
Dmax./(mol dm™ s™) 1,9966-10° 2,0013-10 2,0026-107 | 2,0002:10°

(b) r:dﬂz Umax * €S

dr Ky +cg

bilance: Cs=Cs0—Csp* A

Cp=Cso- O , de:Cso-dOZ
=17 zreaguje 25 % S = cso- ¢=0,25¢50 , =0,25

(i) cso=1,35-10" mol dm™> << Ky =7,0102:10" mol dm™

Omax = 2,0002-107 mol dm™> s~

p= dCP _ Umax * €S ~ Umax €S
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(ii) cso = 1,35 mol dm™ >> Ky = 7,0102:10° mol dm>
Dmax = 2,0002:107 mol dm > s~

a=10,25
ch Umax * €S Umax * €S
r= = ~ = Upax
dr Ky +cg Cs
da ey 1w
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Cso 1, 35

oa=———-0,25 =1687331,267 s =468,7 h
Dimax 2,0002-10-7

(1i1) cso = 1,35-10’3 mol dm™ srovnateln4 s Ky =7,0102- 10~ mol dm™
Omax = 2,0002:107 mol dm™> ™!
a=0,25

da _ Umax " Cs0 '(l_a)
Cso /=

dr Ky +Cso'(l—a)
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Umax -d7 = da+cgy-da
'ma; (l—a) S0
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r= B gy B0 o TONORIOR g 05y 4 292102
Dmax Dmax 2,0002-10-7 2,0002-10-7

=10082,536 + 1687,3313 = 11769,8673 s
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7=3,2694 h



