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Experimental Techniques:  Making Dilutions and Estimating Area

Making Dilutions


Making a dilution of a solution is relatively straightforward; simply add an amount of the sample to be diluted to an amount of the solution that the sample is suspended in (the diluent).  The amount the sample is diluted is based on the ratio of the volume of solution added to the total final volume of the dilution (the volume of solution plus diluent) as exhibited in the equation below: 


 For example, if 1 ml of solution is added to 1 ml of diluent (final volume = 2 ml), the resulting dilution would have half of the concentration of the original solution.  It is quite easy to dilutions in the range of 1:10 or 1:100.  It becomes impractical to do dilutions with a large dilution factor, such as 1:1,000 or 1:1,000,000 in a laboratory setting, due to the fact that an impractically small volume of solution (nanoliters) must be added to an impractically large volume (swimming pools) of diluent.  


A good way to get around this is by making serial dilutions.  To make serial dilutions, first set up a number of tubes that contain a specific amount of diluent (determined by the amount you want to dilute your sample by, see below). Next, take an aliquot from the suspension of bacteria (or whatever you are diluting) and add it the first of the tubes containing diluent (in this case we are using water).  Then take an aliquot (of equal volume) from the first tube, and add it to the second tube of diluent.  You can then take an aliquot from the second tube and add it to a third tube.


In the first example below, if you set up your tubes A, B, and C with 5 ml of water each and added 5 ml of bacterial solution to tube A, then transferred 1 ml from tube A to tube B, and then transferred 1 ml from tube B to tube C you would end up with a series of one to two dilutions.  The bacterial solution would have twice the concentration of bacterial as tube A, tube A would have twice the concentration as tube B, and tube B would have twice the concentration as tube C.  If 1 ml of the bacterial solution was serially diluted with tubes containing 9 ml of water, each tube would have 1/10th the concentration of the previous tube.


Estimating Area


In this experiment, you will also have to estimate the size of the area of the leaf that you see exhibiting a HR.  It is easy to determine the area of a regular shape, such as a square or circle.  It is harder to determine the area of an irregular shape, such as the area on a leaf that exhibiting HR.  One method of determining the area would be to measure the dimensions of the irregular shape and calculate its area as if it were a regular shape, such as a circle or square.  The problem with this method is that it assumes that it is roughly the same as the regular shape, and the differences between the two shapes introduce error into the calculation of area.


You can use paper and a balance to more accurately estimate the area of an irregular shape.  First, trace the irregular shape on a piece of paper and then cut your shape out.  Then cut out a square of paper that is roughly the same size as your shape.  Next, weigh both pieces of paper.  You can then determine the area of your irregular shape using the following formula:


Final Concentration  = Initial Concentration x Dilution Factor
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1:2 Dilutions


Tube A, B, and C start with 5 ml of water.


5 ml are transferred from each tube.





5 ml





5 ml





5 ml





Bacterial Solution





Tube A





Tube B





Tube C





1 ml





1 ml





1 ml





Concentration





1 x





1/2 x





1/4 x


(1/2 * 1/2)








1/8 x


(1/4 * 1/2)





1:10 Dilutions


Tube A, B, and C start with 9 ml of water.


1 ml is transferred from each tube.
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