
Biotech 2 – Measuring Volume 
 
 
A variety of devices are used to measure volume in the metric system such as graduated cylinders, 
serological pipets, and micropipettes.  To begin today’s lab, you will familiarize yourself with 
measuring volumes greater than 1 ml using graduated cylinders and serological pipettes. 

 
Exercise 1 – Measuring volumes larger than 1 ml 
 

1. Graduated cylinders are typically used to measure volumes >25 ml.  Follow the instructions below to 
see how accurately you can measure 40 ml of water (NOTE: pure water weighs 1.00 g/ml):  
 

a. Obtain a 50 ml graduated cylinder, bottle of ultrapure water, and a portable electronic scale.   
b. Place the empty graduated cylinder on the scale and tare the scale.   
c. Measure 40 ml of ultrapure water using the graduated cylinder based on the meniscus.   
d. Weigh the graduated cylinder containing 40 ml of water on the scale and record the weight in 

your notebook – this is the weight of the water.  
e. Calculate the percent error of your measurement. 

 

 
2. Serological pipets are typically used to measure smaller volumes between 1 ml and 25 ml.  Follow the 

instructions below to get familiar with the different pumps used to measure volumes with serological 
pipets, and to see how accurately you can measure 8 ml of water: 
 

a. Obtain the following: two 10 ml serological pipets, green pipet pump, motorized pipet pump, 
rubber bulb, 15 ml conical tube, and a beaker containing ~100 ml of tap water.  

b. Practice measuring 8 ml of tap water using each type of pump and dispense it back into the 
same beaker. 

c. Place the 15 ml conical tube on the scale and tare the scale. 
d. Using a clean 10 ml pipet and the pump of your choice, measure 8 ml of ultrapure water and 

transfer to the 15 ml conical tube (don’t forget to replace the cap!). 
e. Weigh the conical tube containing 8 ml of water on the scale and record the weight in your 

notebook – this is the weight of the water.  
f. Calculate the percent error of your measurement. 

 
 



 

 
To measure volumes less than 1 ml you will need a micropipette like the one shown below.  Micropipettes 
will allow you to accurately measure volumes at the microliter (µl) level.  While we don’t deal with 
microliter volumes in everyday life, in the laboratory measurements as little as 1 µl are used routinely.  
For this reason, micropipettes are essential in any laboratory environment. 
 

 
 

You should have at least four types of 
micropipette at your table, each capable of 
measuring volumes in the indicated ranges: 
 
 P1000:  100-1000 µl  
 P200:    50-200 µl 
 P100:    20-100 µl 
 P200:    50-200 µl 
 P10:      1-10 µl (not at all tables) 
 
Let’s first get acquainted with each part of a 
micropipette and its corresponding function.  Be 
sure to look at one of the micropipettes at your 
table as you read the next three paragraphs: 

 
 
 
 
The end of the micropipette labeled “tip attachment” is where you will attach a disposable plastic tip.  
The liquid you measure will be contained within the tip and thus will not make contact with the 
micropipette itself.  When you are finished measuring your liquid, you will discard the tip and use a new 
tip for the next measurement.  This avoids contamination of your sample as well as the micropipette.  The 
tip eject button will move the tip eject shaft down to eject the disposable tip. 
 



 

The volume readout shows the number of microliters (µl) the micropipette is set to measure.  The volume 
readout is adjusted by turning the volume adjustment knob.  Each micropipette has a range of volumes 
it is designed to measure which is indicated on the end of the plunger.  If you set the micropipette to a 
volume outside this range you can damage the instrument’s internal mechanism which may destroy its 
accuracy.  Remember, you should never adjust the volume readout outside the range the micropipette is 
designed to measure. 
 
The plunger is pressed downward with your thumb and then released to draw liquid into the disposable 
tip.  The measured liquid can then be expelled from the tip by depressing the plunger.  If you press down 
on the plunger you will reach a point of resistance called the “first stop” as shown in the illustration.  
When depressed to the first stop, the plunger will draw in the volume indicated on the volume readout 
as it is released.  To measure 20 µl for example, you would set the volume readout to “200” for the P20 
or “020” for the P100, submerge the tip on the end of the micropipette into the liquid to be measured, 
and slowly release the plunger to its rest position.  The liquid can then be expelled from the tip by 
depressing the plunger to the first stop.  If any liquid remains in the tip at this point, the plunger can be 
depressed beyond the first stop toward the “second stop” (see illustration).  This will force any remaining 
liquid out of the tip.  The only time you will concern yourself with the second stop is for this purpose. 
 
 
Exercise 2 – Measuring volumes less than 1 ml 
 
In addition to the micropipettes, you should have 3 racks of disposable micropipette tips – large tips for the P1000, 
medium tips for the P200, P100 & P20, and small tips for the P10.  You should also have a small microcentrifuge tube 
of green liquid, five empty microcentrifuge tubes and a microcentrifuge tube rack.  Everyone at your table should 
practice measuring and transferring the volumes indicated in the exercises below.  Before you begin, be sure you are 
in a comfortable position with everything you will need in front of you or within comfortable reach.  Follow the 
instructions below when using each micropipette to measure the desired volumes: 

 
• adjust the volume readout of the micropipette to the desired volume 
• place the appropriate disposable tip snugly on the “tip attachment” end of the micropipette 

by firmly inserting it into a tip in the rack 
• open the tube of liquid, depress the plunger to the first stop, immerse the end of the tip into 

the liquid, and slowly release the plunger (you can hold the tube in your opposite hand while 
doing this) 

• hold the tube you want to transfer to in your opposite hand and insert the tip with your sample 
• slowly depress the plunger to the first stop to expel the liquid into the tube, being sure to  

NOT release the plunger just yet! 

NOTE:  if necessary you can push the plunger toward the second stop to expel any remaining liquid 
 

• move the tip out of the liquid, and then release the plunger (this is extremely important, you 
do NOT want to release the plunger before removing the tip from the liquid or else you will  
pull most of the sample back into the tip!) 

• dispose of your used tip into the biohazard waste container at your table 
 

For each measurement on the next page, assess its accuracy as indicated below: 
 

• label a microcentrifuge tube with the volume to be measured 
• place it on an analytical balance and tare the balance 
• measure the indicated volume of ultrapure water into the tube 
• weigh the tube containing the water and record – this is the weight of the water  
• calculate the percent error 



 

1. Use the P1000 to transfer 500 µl of ultrapure water to a tube labeled “500” (volume readout = 050).  

2. Use the P200 to transfer 100 µl of ultrapure water to a tube labeled “100” (volume readout = 100). 

3. Use the P100 to transfer 25 µl of ultrapure water to a tube labeled “25” (volume readout = 025).  

4. Use the P20 to transfer 5 µl of ultrapure water to a tube labeled “5” (volume readout = 050). 

5. Use the P10 to transfer 1 µl of ultrapure water to a tube labeled “1” (volume readout = 010).

 


