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Influences of acidity and metal ions on enzymatic

catalyzed reaction by microcalormetry

RU Miao-yan'* , WANG Ming-gang' , ZHANG Hong-lin®

(1. School of Chemistry and Chemical Engineering, Shandong University, Jinan 250100, Shandong, China;
2. School of Chemical Science, Qufu Teachers Normal University, Qufu 273165, Shandong, China)

Abstact: The power-time curves of a starch enzymatic catalyzed reaction were determined by using a 2277 thermal activity monitor
(Sweden) . According to thermokinetic theory and the reduced extent method, the values of K,, and V... and the optimum acidity
(pH =5.27) were obtained. Apparent K’,, and V,,, data were gained for inhibiting (Li* , K* ). The relationship between K,
and concentration of metal ions was established and so was the rule of the inhibitory affect of metal ions on an enzymatic catalyzed
reaction.
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Table 1  Values of K, and V,,,
reaction at 310 K and dlfferent acidities

» of enzymatic catalyzed

% 4.10 4.5 5.2 5.72 6.37
K, x 10°/
("'XIJ) 1.9899 2.2773 2.4916 2.4030 2.1667
gL~
Vi X 10°/
"""" f . 1.9968 2.0058 1.9958 1.9974 1.9960
(g'L“S )

A 1 AEdE , LIS
pH Hh& 7, B
K,=4.73x10"pH’ = 1.06 x 10" *pH’ +
7.20x 10 pH-1.31x10"*
ML TR — B i, RIE A pH =5.27, % X
K, NI RIS o7 [ R B by dpe sl S o PR B2, R e 16
S i R E (pH = 5.27)
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Table 2 Values of K’,, and V,,, of enzymatic catalyzed reaction at 310 K, pH=15.02 and different Li* concentrations

Concentration( ¢)/(mmol L 'Li* ) 0 1.0 2.5 3.75 5.0 7.5 10.0
K, x10°/(g-L7?) 2.4916 2.4693 2.307 4 2.1232 1.9257 1.6802 1.3907
Vo x 10°/(g- L7 +s7") 2.0762 2.0716 2.065 4 2.065 4 2.0762 2.0612 2.078 4
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Table 3 Values of K’,, and V,,, of enzymatic catalyzed reaction at 310 K, pH=5.02 and different K’ concentrations

Concentration( ¢ )/(mmol*L™") 0 2.0 5.0 7.5 10.0 15.0 20.0
K, x10°/(g'L7?) 2.4916 2.2593 1.9027 1.608 3 1.3156 0.7250 0.1396
Vi X 10°/(g- L7 +s7") 2.076 2 2.068 8 2.080 4 2.0535 2.078 6 2.0724 2.060 6

K, =2.4922x10"-1.177x10"*¢
(R=-0.9999)
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