STRAWBERRY SMASH: DNA EXTRACTION
IN A BAG
STANDARDS
• 3.2.7.B
• 3.3.7.A, 3.3.7.B
• 3.2.10.B
• 3.3.10.A, 3.3.10.B

Westminster College

INTRODUCTION
DNA is found in the nucleus of all cells. It has two major functions. It is responsible for
passing along the genetic traits (genes) from parent to offspring. It also directs the
manufacture of proteins within a cell for specific jobs. DNA is a very long, sticky and
extremely thin molecule. There is approximately 7 feet (~2 meters) of DNA inside of
every human cell! Under normal circumstances, this DNA is carefully packaged into the
nucleus of a cell. To release the DNA, both the cell membrane and the nuclear
membrane of the cell must be broken. The DNA must be separated from the other
components of the cell. This separation is partly accomplished because of the chemical
properties of DNA; it is soluble in water (cytoplasm), but not in cold ethanol.
In this lab, you will be isolating DNA from a strawberry. Strawberries mash easily,
making it easier to break the cell walls open. Ripe strawberries produce proteins called
pectinases and cellulases which help break down the cell walls. In addition, store-bought
strawberries have a lot of DNA. They are octoploid, or have 8 sets of each chromosome
in every cell.
To release the DNA from the strawberry cells, first you will manually smash the
strawberry. You will also use a lysis buffer that contains salt and detergent (soap). The
detergent is important for disrupting the cell and nuclear membranes. It also disrupts the
proteins in the cell, some of which would try to degrade (break apart) the DNA. When
the DNA is released, the salt binds to it making it insoluble in ethanol. When the cold
ethanol is added, the salt-bound DNA will precipitate (fall out) from the solution in long
strands, allowing you to spool it onto a glass rod.

GUIDING QUESTIONS
•
•
•
•

Where is DNA found?
What is the function of DNA in the cells?
What components of the lysis solution help extract the DNA from the cells?
What are some of the properties of the DNA molecule?
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MATERIALS
1 Strawberry
Lysis buffer
50 mL beaker
10 mL pipet
Glass stirring rod or bamboo skewer

Sealable bag
Cheesecloth, folded to have 2-4 layers
Test tube
Pipet pump
95% ethanol, ice cold

PROCEDURE
1. Obtain a single strawberry. Remove the green petals and place the strawberry in a
sealable bag. Seal the bag and smash the strawberry inside the sealed bag for about 5
minutes. Be careful NOT to break the bag.
2. Use a pipet to add 10 mL of the Lysis buffer containing the salt and detergent. Reseal
the bag, removing as much of the air from the bag as possible. Mix the buffer and the
smashed strawberry well (about 2 minutes). Note: You will obtain better results if you
keep air bubble formation to a minimum.
3. Place the folded piece of cheesecloth
over the 50 mL beaker. Cut a corner of
the bag and squeeze the strawberry/lysis
buffer solution onto the cheesecloth and
filter any juice into the beaker below.
Be careful not to get any chunks of
strawberry into the filtered solution in
the beaker.

Figure 1. Ethanol layered on top of
strawberry DNA solution

4. Transfer the filtered strawberry
solution into a test tube, filling it about
1/3 of the way.
5. Carefully pour 10 mL of ice cold
95% ethanol using a 10 mL pipet into
the test tube at a 45° angle. It may help
to slowly drip the ethanol down the
side of the tube. The ethanol should
form a clear layer on top of the filtered
DNA juice solution (see Figure 1). Do
this carefully, as you will get the best
results if the ethanol and the DNA juice
solution do not mix. Observe what happens where the ethanol and filtered strawberry
solution meet.
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6. Slowly lower a glass stir rod (or bamboo skewer) and rotate the rod to collect your
DNA. If you do this carefully, the DNA should stick to the glass rod in long, sticky
strands. The DNA may be clear to a pale white color.
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DATA SHEET
Name: _______________________
Group: _______________________
Date: _______________________

OBSERVATIONS
1. Describe what you see at the interface of the ethanol and the DNA mixture.

2. Describe the appearance of the extracted DNA.

QUESTIONS
1. Match the correct procedure with the function.
PROCEDURE

FUNCTION

A. Filter strawberry slurry through cheesecloth

___ To precipitate DNA from
solution

B. Mush strawberry with salty/soapy solution

___ Separate components of the cell

C. Initial smashing and grinding of strawberry

___ Break open the cells

D. Addition of ethanol to filtered extract

___ Break up proteins and dissolve
cell membranes

2. Why is soap added to the strawberry cells?
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3. Why does the buffer have salt in it?

4. Why does the strawberry juice become thicker after the addition of the lysis buffer?

5. If DNA is so thin and can be contained in a nucleus, why do you think you are able to
see it in this experiment?
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