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Dr. G’s DILUTION PRIMER 
 
INTRODUCTION: 
 
Stock solutions, experimental samples and bacterial cultures are constantly diluted in biological 
lab settings.  To be successful in biology, It is critical that you master serial and simple (single) 
dilutions, as well as how to create diluted stock solutions.  Fortunately, it is very simple to do if 
you follow the steps given below. 
 
 

1. SIMPLE DILUTIONS:  
 
 
 
 
Let’s look at an example of a 1:5 dilution.  
A 1:5 dilution really means - one part, in 
a total of 5 parts. If 1ml is added to 4mls, 
you are creating a mixture with 5 total 
parts (see figure 1 below).  This might 
also be referred to as a 5 fold dilution.  
 
Because the 1ml now occupies just 1 of 5 
total parts, it is called a 1:5 dilution.   
 
So how do you figure out how many parts 
there are in a mixture? 
 
All you need to do is take the total 
volume that you are creating, and divide 
by the volume that you just added. So in 
this case, you would take 5mls (total volume) and divide by 1mls (the volume added).  The result 
is 5, meaning that you added 1 part to a total of 5 parts… this is a 1 to 5 dilution or 1:5 dilution. 
 
 
This process can be used to determine how to perform any dilution.  All you need to know is 
what the dilution factor is, and how much is needed.  Once you have that information you can 
easily figure the rest out.   
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Figure 1: Example of a simple 1:5 dilution 
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So what if you are told to make a 1:8 dilution of Orange Juice? 
 
Just ask how much is needed.  This way 
you will know the final total volume. 
 
Let’s assume you are told to make 
500mls.  Simply divide the 500mls by 8.  
This will tell you how much is in each 
‘part’.  This would result in 62.5mls, 
telling you that there are 8 total parts, 
each containing 62.5mls.  To make a 1:8 
dilution, you would need to add 1 part 
(62.5mls) to another 7 parts (62.5x7 = 
437.5mls). (see figure 2) 
 

 You would simply add 62.5mls 
of orange juice to 437.5mls of 
water 

 
 
 
 
Is there any such thing as a 1:1 dilution? 
 
The idea of a 1:1 dilution is a misnomer, but it is quite common, and I have been told to make 1:1 
dilutions countless times.  If you are asked to make a 1:1 dilution, just hand them back the bottle 
and tell them that you are done, because a 1:1 dilution is no dilution at all.  It is probably more 
polite, however, to simply smile and ask if they mean to dilute the solution in half. 
 
If you are following the logic of dilutions, you should now see that there is no way to make a 1:1 
dilution. Let’s test it out and see if we can make 200mls of a 1:1 dilution of orange juice. 
 
 If you have 200mls and divide the 200mls by 1 (the dilution factor), you will end up with 200mls!  
There would only be one ‘part’ and it would be the entire volume (200mls). 
 
Most often when someone refers to a 1:1 dilution, what they mean is taking one volume (like 
100mls) and adding it to an equal volume of diluent (an additional 100mls) 
 
Diluting a sample by half, is a 1:2 dilution. Can we be sure of this?  Let’s test it out. 
 
200mls divided by 2 (the dilution factor) is 100mls, meaning that we would need to add 100mls 
of the sample to 100mls of diluent to end up with a total of 200mls – cutting the strength of the 
sample by half. 
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Figure 2: Making a 500mls of 1:8 dilution.            
Note: 8 x 62.5 = 500 
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2. SERIAL DILUTIONS:  
 
Serial Dilutions (Background) 
 
A dilution series is a succession of step dilutions, each with the same dilution factor, where the 
diluted material of the previous step is used to make the subsequent dilution. (see figure 3).  
 
This example provides a situation in which you are adding 60ul to 120ul, making a total of 180ul.   
 
What is the dilution for the series? 
 
Take the total volume created (120ul + 60ul = 180ul), and divide by the volume added, 60ul.  This 
results in 3, telling you that you have added 1 part to a total of 3 parts, or a 1:3 dilution. Figure 4 
demonstrates how you would make 1:2 serial dilutions 
 

 

 

Figure 3: Making 1:3 serial dilutions 

 

 

Figure 4: Making 1:2 serial dilutions 
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3. PREPARING STOCK SOLUTIONS:  
 
Stock Solutions (Background) 
 
When working in a lab you will constantly need a wide variety of diluted solutions.  It is time 
consuming and cumbersome to constantly be mixing dry reagents (like NaCl) with water to make 
1M solutions, .5M solutions, .2M solutions… no fun at all.  The drudgery of constantly preparing a 
wide range of varying dilutions is avoided by having a concentrated stock solution for common 
reagents (like NaCl).  If you have a 2M stock solution of NaCl, you can very quickly make any 
range of dilutions in less than 5 minutes.  Use the formula below to accomplish this. 
 
 
Calculation of Concentration Using C1V1 = C2V2 

 
To make a fixed amount of a dilute solution from a stock solution, you can use the formula: 
C1V1 = C2V2  where: 

• V1 = Volume of stock solution needed to make the new solution 

• C1 = Concentration of stock solution 

• V2 = Final volume of new solution 

• C2 = Final concentration of new solution 

Example: Make 5 mL of a 0.25 M solution from a 1 M solution. 

• Formula: C1V1 = C2V2 

• Plug values in: (V1)(1 M) = (0.25 M) (5 ml) 

• Solve for V1: V1 = [ (0.25 M) (5 ml)] / (1 M) 

• V1 = 1.25 ml  

• Answer: Place 1.25 mL of the 1 M solution into V2-V1 (5ml – 1.25 ml) = 3.75 ml of diluent 

 

 
Practice this technique – if you are going to be a successful biology student you will need to be 
very comfortable carrying out this type of activity. 


