DNA Extraction from Fruit
Field Trip Background

Conceptual Background for DNA Extraction
Your students will work to get DNA (that they can see) out of fruit. In pairs, they will run
both a Control Procedure and an Experimental Procedure.

Each procedure consists of two essential parts:

Part One: Digestion
Digestion is the process of breaking down tissues and cells.

When your body digests food such as fruit, tissues and cells are broken down to release
molecules, like nutrients, so that your body can have access to them.

Digestion in the laboratory works similarly to how it does in your body. Our purpose will
be to release the molecules that are otherwise locked away in the tissues and cells of
the fruit. In the laboratory, we will use multiple strategies to break down tissues and
cells to give us access to the fruit's DNA:

o Physical & Mechanical:
There are many physical things that happen when you eat that aid in digestion. Chewing is
important, as is the saliva that moistens things in your mouth. The heat of your body helps
the process as does the contraction of the smooth muscles in esophagus, stomach, and
intestines.

We will use our hands to massage a resealable bag to break apart fruit. We will also use
warm water so that the heat and moisture can help us as we physically mash up the tissue.

o Enzymes:
Enzymes are special protein molecules that do work inside and outside of cells. Some
enzymes play a key role in breaking down tissues and cells. Other enzymes help convert
the molecules released in digestion into nutrients that your body needs. Nearly every part of
your digestive system excretes enzymes that are important. Saliva and stomach juices are
important examples.
We will use meat tenderizer when we digest fruit in the lab. One of the main ingredients of
meat tenderizer is an enzyme called a protease that breaks down proteins.

o Detergents:
Another important aspect of digestion that happens inside of you is the breakdown of fats.
Your gallbladder excretes bile, which is an important part of how your body breaks down the
fats that you eat.

We will be using household detergents to help us break down fats. We use household
detergents to break up grease that may be on our hands, or our clothes, or our dishes.
Particularly, the outer cell membranes of plant cells are composed of fats. Using detergents
can help us to pop cells open so that we can access the DNA inside.
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Conceptual Background for DNA Extraction (continued)

Part Two: Alcohol Precipitation of DNA

Precipitation is a process where a substance changes from one phase of matter to
another, especially when that phase change results in something falling out of
something else.

When it rains or snows, water changes phase from a liquid vapor to a liquid or solid and
falls out of the air.

There are many kinds of substances that dissolve well in water. Table sugar (sucrose)
and table salt (sodium chloride) are good examples. DNA molecules do the same thing.
When DNA is in water, it is in an aqueous solution; which means it dissolves into the
water.

Scientists have learned a number of chemical tricks to take molecules that are dissolved

in water and help them become a solid and to precipitate out of solution:

o Salt:
Salt is a broad term for ionic compound that dissolves well in water. Some types of salt can
interfere with the molecular relationship between water and DNA that keeps DNA in an
aqueous solution. We will add table salt (sodium chloride) to our fruit digestion to help
solidify and precipitate our DNA.

o Alcohol:
Alcohols are liquid chemicals that behave differently than water. Importantly, DNA does not
like to dissolve into alcohol. We will use alcohol to help cause the DNA released by the fruit
cells to solidify and precipitate. The best alcohol of choice is usually laboratory-grade
ethanol (95% or 100%). Ethanol is usually used ice-cold in order to get more DNA to
precipitate. Isopropanol can be used, but it can force other salts to precipitate with the DNA.
If you do opt for isopropanol, use less and keep it at room temperature.
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