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Abstract

B-Glucosidase enzyme reaction under high hydrostatic pressure was investigated in terms of physical chemistry. A
model substrate (p-nitrophenyl-f-D-glucopyranoside (pNPG)) was used, and the pressure effects on the enzymatic
hydrolysis (p(NPG—pNP) at 25 MPa, 50 MPa, 75 MPa, and 100 MPa were analyzed. Two parts of the reaction such
as kinetic and equilibrium stages were considered for mathematical modelling, and their physicochemical parameters
such as forward and inverse reaction constants, equilibrium constant, volume change by pressure, etc. were mathe-
matically modeled. The product concentration increased with pressure, and the two stages of reaction were observed.
Prediction models were derived to numerically compute the product concentrations according to reaction time over
kinetic to equilibrium stages under high pressure condition. Conclusively, the B-glucosidase enzyme reaction could
be activated by pressurization within 100 MPa, and the developed models were very successful in their prediction.
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Fig. 1. Kinetic and equilibrium regions in the enzyme-substrate
reaction.
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Fig. 3. FT-IR spectra of p-glucosidase-acetate buffer mixture. (A) Control (atmospheric pessure), (B) sample with hydrostatic

pressure (100 MPa).
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Fig. 4. FT-IR spectra of (-glucosidase, p-nitrophenyl -D-glucopyranoside and acetate buffer mixture. (A) Control (atmospheric

pessure), (B) sample with hydrostatic pressure (100 MPa).
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Fig. 5. Reaction rate constant (k) vs. pressure (P) as described
by a polynomial equation [k = (5x10"")P*+(2x107*)P+2x107)].
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Fig. 6. Logarithm of the equilibrium constant (K) at different
pressure (P).
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Fig. 7. Plot of product concentration vs. reaction time. —— :
estimates, 4 : experimental data.

0.014

0.012 4

0.01

0.008 A

0.006 4

0.004 4

0.002 4

Equilibrium product Conc. [mM]

0 20 40 60 80 100 120

Pressure (MPa)
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