
How to Extract DNA from Any Living Thing 1 
 
Have you ever seen DNA with your own eyes? How can you do this? 
 
Just follow these 3 key steps: 
-Detergent 
-eNzymes 
-Alcohol 
 
Easy, right? Let’s begin! 
 
First, you need to find something that contains DNA. Since DNA is the blueprint for life, every living 
thing contains DNA. For this experiment, we will use green beans. But don’t worry, there are lots of 
other excellent DNA sources too, such as: spinach, chicken liver, onions, & broccoli. 
 

Equipment & Materials 
„  blender (or a mortar and pestle) „  source of DNA 
„  1 strainer „  cold water 
„  1 jar and 3 test tubes (or 4 small jars) „  table salt 
„  1 graduated cylinder (or measuring cup) „  liquid dish detergent 
„  1 stirring rod (a wooden chopstick) „  70-95% isopropyl or ethyl alcohol 
„  enzyme (we will use pineapple juice)  
 

Experimental Procedure 
1. Put in a blender 

�  Your DNA source (about 100 ml of green beans) 
�  A large pinch of table salt (less than 1 ml or 1/8 teaspoon) 
�  Twice as much cold water as the DNA source (about 200 ml) 

 
2. Blend DNA 

�  Blend on high for 15 seconds (or mash with the mortar and pestle until liquefied) 
�  This step separates the green bean cells from each other, so you now have a really thin 

green bean-cell soup. Be careful, this step can be messy!  
�  Pour your thin green bean-cell soup through a strainer into a glass jar. 

 
3. Detergent 

�  How much green bean juice do you have? Add about 1/6 of that amount of liquid detergent 
(about 30 ml or 2 tablespoons) and swirl to mix. Let the mixture sit for at least 5-10 
minutes. 

�  Pour the mixture into 3 test tubes or other small glass containers, each about 1/3 full. 
�  Ask yourself, “Why are you adding detergent?”2 

 
4. Enzyme 

�  Add a little enzyme to each test tube and stir gently. Be careful! If you stir too hard, you'll 
break up the DNA, making it harder to see. 

�  Ask yourself, “What is an enzyme?”3 
 

                                                      
1 Adapted from Genetic Science Learning Center at The University of Utah ... http://gslc.genetics.utah.edu 
2 See Frequently Asked Questions #4. 
3 See Frequently Asked Questions #5.  



5. Alcohol  
�  Tilt your test tube and slowly pour rubbing alcohol into the tube down the side so that it forms a 

layer on top of the green bean mixture. Pour until you have about the same amount of alcohol 
in the tube as the green bean mixture. 

�  DNA will rise into the alcohol layer from the green bean layer. You can use a wooden stick or 
other hook to draw the DNA into the alcohol. 

 
What is that stringy stuff? 

Alcohol is less dense than water, so it floats on top. Since two separate layers are formed, all 
of the grease and the protein that we broke up in the first two steps and the DNA have to 
decide which layer they prefer. In this case, the protein and grease parts find the bottom, 
watery layer the most comfortable place, while the DNA prefers the top, alcohol layer. The 
“stringy stuff” that you see is DNA. It forms “strings” because it is a long molecule that likes to 
clump together. 

 
6. Congratulations!  You have just completed a DNA extraction! 
Now that you've successfully extracted DNA from one source, you're ready to experiment further. 
Try these ideas or some of your own: 

�  Experiment with other DNA sources. Which source gives you the most DNA? How can you 
compare them? 

�  Experiment with different soaps and detergents. Do powdered soaps work as well as liquid 
detergents? How about shampoo? 

�  Experiment with leaving out or changing steps. We've told you that you need each step, but 
is this true? Find out for yourself. Try leaving out a step or changing how much of each 
ingredient you use. 

�  Do only living organisms contain DNA? Try extracting DNA from things that you think might 
not have DNA. 

 
 

Frequently Asked Questions 
1. I'm pretty sure I'm not seeing DNA. What did I do wrong? 

�  First, check one more time for DNA. Look very closely at the alcohol layer for tiny bubbles. 
Often, clumps of DNA are loosely attached to the bubbles. 

 
�  If you are sure you don't see DNA, then the next step is to make sure that you started with 

enough DNA in the first place. Many food sources of DNA, such as grapes & watermelon, 
also contain a lot of water. If the blended cell soup is too watery, there won't be enough 
DNA to see. To fix this, go back to the first step and add less water. The cell soup should 
be opaque, meaning that you can't see through it. 

 
�  Another possible reason for not seeing any DNA is not allowing enough time for each step 

to complete. Make sure to stir in the detergent for at least five minutes. If the cell and 
nuclear membranes are still intact, the DNA will be stuck in the bottom layer. Often, if you 
let the test tube of bean mixture and alcohol sit for 30-60 minutes, DNA will precipitate into 
the alcohol layer. 

 
2. Why does the DNA clump together? 

�  Single molecules of DNA are long and stringy. Each cell of your body contains six feet (1.8 
m) of DNA, but it's only one-millionth of an inch (25X10-6 mm) wide. To fit all of this DNA 
into your cells, it needs to be packed efficiently. To solve this problem, DNA twists tightly 
and clumps together inside cells. Even when you extract DNA from cells, it still clumps 
together, though not as much as it would inside the cell. 

 
�  Imagine this: the human body contains about 10 trillion (10X1012) cells, each of which 

contains six feet (1.8 m) of DNA. If you do the math, you'll find that our bodies contain more 
than ten billion miles (1.8X1010 km) of DNA! 

 



3. Isn't the white, stringy stuff actually a mix of DNA and RNA? 
�  That's exactly right! The procedure for DNA extraction is really a procedure for nucleic acid 

extraction. However, much of the RNA is cut by ribonucleases (enzymes that cut RNA) that 
are released when the cells are broken open. 

 
4. Why did you add detergent? 

�  Even though step 2 separated the bean cells, the cells are still surrounded by a cell 
membrane. DNA is found inside a second cell membrane (the nuclear membrane) within 
each cell. To see the DNA, we have to break open both of these membranes with 
detergent. 

 
 

�  How does the detergent work? Think about why you use soap to wash dishes or your 
hands. Soap removes grease and dirt, right? This is because soap and grease molecules 
are both made of two parts:  hydrophilic heads, which like water, and hydrophobic tails, 
which hate water. Both soap and grease molecules organize themselves in bubbles 
(spheres) with their heads outside to face the water and their tails inside to hide from the 
water. When soap comes close to grease, their similar structures cause them to combine, 
forming a greasy soapy ball. 

 
 
 
 

�  Cell membranes have two layers of lipid (fat) molecules with proteins going through them.  

 



�  When detergent comes close to the cell, it captures the lipids and proteins from the 
membrane and releases the contents of the cell … including the cell’s DNA! 

 
 

5. What is an enzyme and why am I using one? 
�  Enzymes are proteins that help chemical reactions happen more quickly. Without enzymes, 

our bodies would grind to a halt. In this experiment, the enzyme we are using comes from 
pineapple juice (bromelin) or meat tenderizer (papain) and cuts proteins just like a pair of 
scissors. 

 
�  When you completed step 3, the cell and nuclear membranes were broken apart, as well 

as all of the organelle membranes, such as those around the mitochondria and 
chloroplasts. Therefore only proteins, carbohydrates (sugars), and DNA were left intact. 

 
�  Normally proteins fold and protect DNA. The enzyme we added was to cut away these 

proteins from the DNA.  

 
 
 


