
THE EFFECTS OF SUBSTRATE CONCENTRATION REACTION

After this point, increases in substrate concentration will not increase the velocity (delta A/delta T). mathematical
expressions to calculate enzyme activity in terms of reaction speed from measurable laboratory data. Next: Effects of
Inhibitors.

I believed this was accurate, but upon reflection, using a pipette would have been much more accurate as
pipettes have a much lower apparatus error than volumetric flasks. Sources: Michaelis, L. This is different for
different enzymes. Surface Area of Yeast Molecules I ground up the yeast to try to make the surface area as
similar as possible because surface area is a major factor in my experiment. Ionizable side groups located in
the active site must have a certain charge for the enzyme to bind its substrate. I decided on the gas syringe
method because, as I explained in my section on preliminary work, it measured the volume of gas directly and
minimised the volume of oxygen which could potentially dissolve in water. As a reaction proceeds, the rate of
reaction will decrease, since the Substrate will get used up. The same idea applies to the substrate
concentration in that the pipettes also had an apparatus error. I will then work out the gradient of the two
concentrations and plot them on a rate of reaction graph along with the other concentrations. Michaelis
developed the following Michaelis constants have been determined for many of the commonly used enzymes.
It is theorized that when this maximum velocity had been reached, all of the available enzyme has been
converted to ES, the enzyme substrate complex. Also, most of the points were on or close to the curve of best
fit for each concentration. Clean and Dry Equipment I also had to make sure I washed out the conical flask and
beaker thoroughly with distilled water and dried them sufficiently. Exercises In non-enzyme-catalyzed
reactions, the reaction rate increases as the concentration of reactant is increased. I did this by only using
pipettes, which have a very small apparatus error when compared to beakers. We preserve our food by
refrigerating or freezing it, which slows enzyme activity. Concentration Changing the Enzyme and Substrate
concentrations affect the rate of reaction of an enzyme-catalysed reaction. Another factor which was hard to
measure was the volume of gas produced, because some of the higher concentration reactions were very fast,
so it was hard to read the correct values every time. Also, I noticed if the barrel was wet, the syringe often got
stuck for a short time before it recorded the volumes of gas. Consistent Temperature Temperature is a major
factor which affects the rate of reaction. In other words, the enzyme molecules are saturated with substrate. In
other words, there is some maximum reaction rate Vmax when all enzyme active sites are occupied. Though in
theory, this should be the trend, my results did not demonstrate this pattern. The relationship between rate of
reaction and concentration of substrate depends on the affinity of the enzyme for its substrate. With 20 people
at the stand, the rate would still be 10 arrivals in 10 minutes. However, some oxygen was displaced in the gas
syringe and I had to solve this by subtracting this small amount from the volumes produced in each of the
reactions. The rate of formation of product now depends on the activity of the enzyme itself, and adding more
substrate will not affect the rate of the reaction to any significant effect. This is because it will no longer be the
limiting factor and another factor will be limiting the maximum rate of reaction. This is true for any catalyst;
the reaction rate increases as the concentration of the catalyst is increased. However, it has the disadvantage
that [S] is used on both axes, and hence pipetting errors, which lead to errors in the true concentration of
substrate available, are multiplied, resulting in lower precision of the estimates of Km and Vmax. However, as
the enzymes become saturated, the reaction rate levels off. If it is the limiting factor, increasing concentration
will increase the rate of reaction up to a point, after which any increase will not affect the rate of reaction. I
tried to make this as accurate as possible by keeping my eyes level with the gas syringe. Although I tried to
control the temperature in a water bath, and to good effect a constant external temperature was produced and
the heat energy was dissipated , I could not control the amount of heat given off in each reaction. This means
that the concentration of substrate must be high enough to ensure that the enzyme is acting at Vmax. Modeling
dynamic phenomena in molecular and cellular biology. Answers In an enzyme-catalyzed reaction, the
substrate binds to the enzyme to form an enzyme-substrate complex.


