
DETERMINING OPTIMUM TEMPERATURE AND PH FOR

Plot the activity vs pH/temp curve and the highest point is your optimum, You How would you determine the optimum pH
or temperature of one enzyme in a.

Enzymatic degradation of biomass can be performed under mild conditions with a low environmental impact
and is, therefore, preferred over thermo-chemical approaches. Adaptation to other enzymes, including
proteases, should be possible and the method may also lead to a platform for additional applications, such as
inactivation kinetics analysis. Response Surface Methodology RSM has been widely engaged for the
optimization of enzymatic processes as well as in other catalytic studies Lee et al. Application of optimal
temperature control in a batch bioreactor enables significant reduction of the reaction time [ 8 ], or the amount
of the spent enzyme [ 9 ], when compared to an isothermal process. Here, we show that the optimum
temperature is not a constant. The Excel sheet is supplied with this article see Additional file 1 and can be
used as a template, where all the necessary calculation steps are implemented as described below to convert
the data into a SigmaPlot-compatible form. However, accounting for experimental data in the vicinity extreme
of the enzyme activity leads to considerable errors in estimating activation energies. All data generated or
analyzed during this study are included in this published article and its Additional files. To test whether the
substrates were stable within the respective assay conditions pH, temperature, and time , all substrates were
incubated according to our standard contour plot protocol for the respective assay with water instead of
enzyme. If pepsin was located in the area where pH is , the pepsin would be denatured. Naturally, the
economic and health importance of enzymes prompts intense interest in enzyme production and
characterization. Following this step, all values below zero are set to zero, because negative values would
contort the color scheme of the contour plot. These designs are used to find improved or optimal process
settings, troubleshoot process problems and weak points and make a product or process more robust against
external and non-controllable influences Silva et al. Materials 1M Acetate pH 5: 0. If noticeable color has
developed, continue to step 7, otherwise continue incubating the tubes for five additional minutes. These
movements cause bonds to break between atoms which change the structure of molecules. The optimal
temperature of most enzymes, or the temperature at which enzymes best facilitate reactions, is between 35 and
40 degrees Celsius. Once the reaction rates are figured out, the optimal temperature and pH can be determined.
All buffers show a slight decrease in pH with rising temperature, with the buffers at higher pH values showing
higher deviations. It is known that the measuring of disappearance absorbance of the substrate starch with
iodine using spectrophotometer will show the concentration of the substrate which will also reflect on the
reaction rate. The d-glucose HK assay from Megazyme was used to detect the released glucose. After five
minutes, examine the tubes. Abstract Background Glycoside hydrolases are important for various industrial
and scientific applications. Reaction will commence. Contour plot representing the combined effect of pH and
temperature on the enzyme activity represented in Fig. We show that our method works with a range of
different hydrolase assays, such as 3,5-dinitrosalicylic acid DNSA assay [ 11 , 12 ], Azo-CM-cellulose dye
liberation assay Megazyme , an assay measuring the release of nitrophenol from para-nitrophenol p-NP
glycosides, as well as the d-Glucose HK Assay Megazyme , using a straw-based natural substrate. Recently,
enzyme applications have increased, including use in the production of biofuels, as detergent additives, in
sewage treatment, in textile industry processes, in the pulp and paper industry and to improve food and
beverage quality [ 1 ]. Thus because of the synergistic effect of pH and temperature, enzyme activity increases
initially with the increase of temperature and pH where as quadratic term of pH and temperature are having
the negative value of regression coefficient, this indicate antagonistic effect of square of pH and temperature
on activity which means at higher pH and temperature i. The contour plots were created using SigmaPlot  The
centrifuge brake was set to low to avoid loosening of the pellet. Select a method. However, contour plot gives
better understanding about the influence of variable and their interaction on the response as compared to the
3D surface plot Ravikumar et al. The analysis of the residuals was done with the help of residual plots in order
to determine whether the model meets the assumption of the analysis. Soluble starch was from Qualigens Fine
Chemicals, Mumbai.


