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The β-glucosidases form a big group of enzymes within the glycosidases. 
These enzymes catalyze the hydrolysis of non-reducing terminal glucose 
residues with the release of β-D-glucose. The β-glucosidase has a great 
interest to the biotechnology industries [1]. In this study, a kinetic 
characterization of almond β-glucosidase was carried out in order to 
propose a model for the catalytic mechanism with pNPG as a substrate. In 
this experiment, assay conditions were standardized, macroscopic kinetic 
parameters were determined, the effect of temperature in the catalysis was 
studied and reversible inhibition experiments with glucose and β-
gluconolactone as inhibitors were conducted. 
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The procedure is the following: 

Chemicals: p-nitrophenil-β-D-glucosidase (pNPG), p-nitrophenol (p-NP), glucose 
and δ-gluconolactone, pH 5.0 sodium citrate buffer.  
Biological material: commercial solution of β-glucosidase isolated from almond. [2] 
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4. Inhibition studies

 

1. Standardization of assays conditions 

 

CONCLUSION 

Cleland mechanism: 

 · Temperature studies confirm that Kcat depend on temperature, while 
Km does not. 
· β-glucosidase was classified as an aril-β-glucosidase due to its high 
affinity for pNPG. 
· The enzyme showed activity up to 60ºC under the assay conditions. 
· It was found that δ-gluconolactone is a much more powerful inhibitor 
(Ki=0.1mM) than glucose (Ki=210mM). Both of them behave as 
competitive inhibitors. 
· Finally, a crypto ping-pong kinetic mechanism is suggested. [3] 

 

2. Determination of kinetic parameters 
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Figure 1. A. Standard curve for pNP. B. Optimal concentration of          

β-glucosidase. C. Eisenthal and Cornish-Bowden plot. D. Time linearity. Figure 2. A. Michaelis-Menten plot. B. Lineweaver-Burk plot. C. Eadie-

Hofstee plot. D. Hanes-Woolf plot. E. Hyperbola adjustment. F. 

Calculated kinetic parameters. 

Figure 4. A. Lineweaver-Burk plot for glucose inhibition. B. Dixon plot for 
glucose inhibition. C. Lineweaver-Burk plot for δ-gluconolactone inhibition. D. 
Dixon plot for δ-gluconolactone inhibition. 

Figure 3. A. Variation of Kcat with temperature. B. Linearization for 

Arrhenius equation. C. Calculated activation energy and Q10 factor. 
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