
Biotech 2 – Making “X” Solutions 
 
 
“X” solutions indicate relative concentration instead of absolute concentration.  In other words, an “X” 
solution does not indicate the amount per unit volume, but rather how many times more concentrated 
a solution is than the final or desired concentration.  For example, a 10X solution is 10 times more 
concentrated than the desired final concentration which would be referred to as 1X.  “X” solutions are 
very convenient and commonly used in laboratories.  The is because, instead of making a solution from 
scratch each time it is needed, one can simply dilute a premade concentrated solution with water to 
produce the desired 1X solution. 
 
Consider frozen orange juice concentrate as an example.  When you make orange juice from 
concentrate, you add 3 volumes (cans) of water to the original volume of concentrate, diluting the 
concentrate by a factor of 4.  Frozen orange juice concentrate therefore could be referred to as 4X 
orange juice, and when combined with 3 volumes of water results in 1X orange juice. 
 
To make a 1X solution from a more concentrated “X” stock solution, use the following formula to 
determine how much stock solution you need to make the desired volume of 1X solution: 
 

volume of stock solution needed   =   [final]/[stock]   x   total volume 

 
For example, here is how you would make 250 ml of 1X solution from a 20X stock solution:  
 

1X/20X   x   250 ml   =   12.5 ml 

 
Based on this calculation you would need 12.5 ml of 20X stock solution and enough water – 237.5 ml 
– to make the total volume 250 ml. 
 
You will now use this method to make a 1X solution from a more concentrated stock solution… 
 
 

Exercise 1 – Making 1X TAE 
 
1X TAE is a commonly used solution for DNA analysis, one you will use later in the course.  Your task is to make 
500 ml of 1X TAE from a 50X stock solution: 
 

1. Calculate how much 50X TAE you need to make 500 ml of 1X TAE, measure this volume using an 
appropriate instrument, and transfer to a 500 ml graduated cylinder. 

 
2. Add ultrapure water to bring the total volume up to 500 ml. 

 
3. Pour into an appropriately labeled 500 ml bottle. 

 
 
 
 
 



 

Making Percent (%) Solutions 

 
 
Percent solutions are another very common and convenient type of solution in a laboratory 
environment.  A percent solution is defined as follows: 
 

Grams of solute per 100 ml of total volume or g/100 ml 
 

To determine how many grams of solute you need to make a percent solution, you need to know 2 
things: 
 

1. The percent solution you want to make (e.g., 10%) 

2. The total volume you want to make (e.g., 1 liter) 
 

 
Once you have this information, you can calculate the amount of solute you need using the 
proportional method as shown below for 1 liter of a 10% solution: 
 

10%   =   10 g/100 ml   =   ___ g/1000 ml 
 
Notice that 1 liter was converted to 1000 ml.  This is essential since you can’t carry out the calculation 
until the units are consistent (metric conversions are an everyday necessity in a lab).  Solving for the 
variable reveals that you would need 100 g of solute to make this solution, which you would do as 
follows: 
 

• Place ultrapure water ~3/4 of the total volume (~750 ml) into a beaker with stir bar 

• While stirring, add 100 g of solute and allow to stir until fully dissolved 

• Pour into a 1 liter graduated cylinder and top up to 1000 ml with ultrapure water 

• Pour solution into appropriately labeled 1 liter bottle  
 
 
 

Exercise 2 – Making 5% NaCl 
 
Physiological saline is 0.9% and you can make it by diluting a premade 5% NaCl stock solution which you will 
make as follows: 
 

1. Calculate how much NaCl you need to make 40 ml of 5% NaCl, weigh this amount and transfer to an 
appropriately labeled 50 ml conical tube. 

 
2. Add ultrapure water to bring the total volume up ~30 ml (~3/4 of the desired total volume). 

 
3. Completely dissolve the NaCl using a vortex mixer. 

 
4. Add ultrapure water to make the total volume 40 ml, replace the cap and mix by inverting a few times. 

 
 


