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COMMON ANSWER KEY QUESTIONS AND EXPLANATIONS

INTRODUCTION: UNLOCKING THE SECRETS OF LIFE WITH A STRAWBERRY

One of the most popular and memorable experiments in biology classrooms around the world is the
strawberry DNA extraction lab. It is a hands-on activity that vividly demonstrates the abstract
concept of deoxyribonucleic acid (DNA) — the molecule that contains the genetic instructions for all
living organisms. Students love it because they get to mash up a fruit, add some dish soap and
alcohol, and watch a stringy, white substance appear before their eyes. However, for both educators
and students, having a comprehensive Strawberry DNA Extraction Lab Answer Key is essential
for understanding the science behind each step and for evaluating lab reports. This article serves as
that definitive guide, providing clear explanations, expected observations, and answers to common
questions raised during this classic experiment.

Why strawberries? The fruit is an ideal candidate for DNA extraction because it is octoploid, meaning
it has eight copies of each chromosome. This results in @ much larger quantity of DNA per cell
compared to other organisms. Additionally, strawberries are soft and easy to macerate, and they
contain pectinases and cellulases that help break down cell walls naturally. By following the steps of
the lab and consulting the answer key, students can connect the physical action of mashing the fruit
to the chemical processes of cell lysis, precipitation, and purification. Let us delve into each phase of
the lab and unpack the correct answers.

MATERIALS AND THEIR ROLES: THE BUILDING BLOCKS OF EXTRACTION

Before performing the extraction, it is important to understand why each material is used. The
answer key often asks students to explain the function of reagents like dish soap, salt, and rubbing
alcohol. Below is a breakdown:

e Strawberry - Provides a high concentration of DNA due to its octoploid nature. The cells are
large and easily broken.

» Dish soap (detergent) - Breaks down the lipid bilayer of the cell membrane and the nuclear
envelope. Soap molecules have both hydrophilic and hydrophobic ends, which disrupt the fatty
membranes, releasing the DNA into the solution.

e Salt (sodium chloride) - Provides positive sodium ions (Na+) that neutralize the negative
charge on the phosphate backbone of DNA. This reduces repulsion between DNA strands and
allows them to clump together for easier precipitation.

e Cold rubbing alcohol (isopropyl or ethanol) - DNA is not soluble in alcohol. When added
to the extracted mixture, the alcohol layer causes the DNA to precipitate out of the aqueous
solution. Cold temperature slows down the breakdown of DNA by enzymes (DNases) and helps
produce a more visible precipitate.

e Zip-top bag, cheesecloth, or coffee filter - Used to homogenize the strawberry and then
separate the liquid extract (containing DNA) from the solid fruit pulp.

* Glass rod or toothpick - To spool the DNA and lift it from the solution for observation.

STEP-BY-STEP PROCEDURE WITH ANSWER KEY INSIGHTS

Each step of the procedure has a scientific rationale. Below is the typical lab sequence along with
the reasoning that would appear in an answer key.

Step 1: Macerating the Strawberry

Action: Remove the green leaves, place the strawberry in a zip-top bag, and squeeze/mash it
thoroughly with your fingers until no large chunks remain.

Answer Key Rationale: Maceration breaks open the cell walls mechanically, exposing the cell
contents. It increases surface area for the detergent and buffer to act upon. The pulpy mixture is
called a homogenate.

Step 2: Creating the Extraction Buffer

Action: Mix 10 mL of dish soap, 5 g of salt, and 90 mL of water. Pour the buffer into the bag with the
mashed strawberry and continue to mash gently for 1-2 minutes.

Answer Key Rationale: The detergent dissolves the lipid membranes, while the salt stabilizes the
DNA. This step chemically breaks open the cells and nuclei. Avoid vigorous mixing to minimize
shearing (breaking) the long DNA strands.

Step 3: Filtering the Mixture

Action: Gently pour the mixture through a cheesecloth-lined funnel into a clean beaker or cup.

Answer Key Rationale: Filtration removes large insoluble debris such as cell wall fragments and
fibers. The liquid that passes through (the filtrate) contains the DNA along with other cellular
components like proteins and RNA.

Step 4: Precipitating the DNA

Action: Slowly tilt the cup and pour an equal volume of ice-cold rubbing alcohol down the side, so it
forms a distinct layer on top of the strawberry filtrate. Let it sit for 2-5 minutes without stirring.

Answer Key Rationale: Alcohol is less dense than water, so it forms a layer above the aqueous
mixture. DNA molecules, being polar and surrounded by water, are insoluble in alcohol and will
precipitate at the interface where the two liquids meet. The cold temperature slows enzymatic
activity that could degrade the DNA. Students should observe a cloudy, stringy mass appearing at
the boundary.

Step 5: Spooling the DNA

Action: Insert a glass rod or toothpick through the alcohol layer and gently twist to spool the DNA.

Answer Key Rationale: The DNA clumps together in long strands that can be wound around a rod.
This physical retrieval confirms that the substance is solid and fibrous. The extracted DNA appears
as a white, mucous-like substance. It can be stored in a small vial of alcohol.

Teachers often include a set of analysis questions in the lab handout. Below are typical questions
with the correct answers that you would find in a Strawberry DNA Extraction Lab Answer Key.

Question 1: Why was it necessary to mash
the strawberry?

Answer: Mashing physically breaks the cell walls and cell membranes, allowing the extraction
buffer to access the interior of the cells. This mechanical disruption is the first step in releasing DNA
from the cells.

Question 2: What is the purpose of the
dish soap?

Answer: Dish soap contains surfactants that dissolve the lipid bilayer of the cell membrane and the
nuclear envelope. This process, called lysis, releases the cellular contents including DNA into the
solution.

Question 3: Why did we add salt to the
mixture?

Answer: The salt provides sodium ions that neutralize the negative charges on the DNA's
phosphate backbone. This reduces electrostatic repulsion between DNA molecules, allowing them to
come together and precipitate more readily when alcohol is added.

Question 4: Why must the alcohol be cold?

Answer: Cold alcohol slows down the activity of enzymes (nucleases) that can degrade DNA. It also
helps DNA precipitate more visibly because colder temperatures reduce the solubility of DNA in the
alcohol-water interface.

Question 5: What does the DNA look like
after precipitation? Describe its
appearance.

Answer: The DNA appears as thin, white, stringy, or mucous-like strands floating at the interface of
the alcohol and strawberry filtrate. It is often described as looking like white snot or cotton threads.
If spooled, it can be wound around a rod like a slimy white thread.

Question 6: Is the substance you
extracted pure DNA? Explain.

Answer: No, the extracted substance is not pure DNA. It contains some RNA, proteins, and cellular
debris that co-precipitate with the DNA. However, it is highly enriched in DNA. For pure DNA, further
purification steps (e.g., phenol-chloroform extraction, column purification) would be necessary.

Question 7: Why Is a strawberry better for
this lab than a banana or an onion?

Answer: Strawberries are octoploid (8 sets of chromosomes), meaning they have eight copies of
each gene per cell. This yields approximately eight times more DNA per cell than a diploid organism
like a banana or human. Also, strawberries are soft and easy to mash, and they contain natural
enzymes that help break down pectin.

EXPECTED OBSERVATIONS AND TROUBLESHOOTING TIPS

A well-executed lab should result in an obvious cloudy mass at the alcohol interface within a few
minutes. If no DNA appears, the answer key suggests common troubleshooting steps:

* No precipitation: The alcohol may not be cold enough, or the mixture may have been stirred
too vigorously, shearing the DNA into tiny fragments that do not clump. Also, ensure sufficient
salt was used.

e Gelatinous mass instead of stringy DNA: This may indicate excessive debris or a high
concentration of polysaccharides. Filtering again or using a finer mesh (e.g., cheesecloth) can
help.

e Cloudy liquid throughout: If the alcohol layer mixed with the filtrate, the DNA may not
precipitate in a discrete layer. Pour alcohol slowly along the side of the container to maintain
two layers.

CONNECTING THE LAB TO REAL-WORLD SCIENCE AND CAREERS

The simple strawberry DNA extraction mirrors the first steps used in molecular biology laboratories
worldwide. The same principles — cell lysis, removal of contaminants, and precipitation — are scaled
up for industrial DNA purification. Understanding the answer key helps students appreciate why
forensic scientists use buccal swabs, why doctors extract DNA from blood samples, and how genetic
engineers isolate genes. This lab also opens discussions about biotechnology, genetically modified
organisms (GMOs), and the ethics of DNA handling.
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For advanced students, the answer key may include supplementary challenges: comparing yield
across different fruit types, testing the effect of temperature, or using different detergents. Such
extensions solidify the concepts and encourage inquiry-based learning.

CONCLUSION: THE STRAWBERRY'S GIFT — A TANGIBLE PIECE OF LIFE'S BLUEPRINT

The strawberry DNA extraction lab is more than just a messy, fun activity; it is a gateway to

understanding the fundamentals of genetics and molecular biology. With a reliable Strawberry
DNA Extraction Lab Answer Key, educators can guide students through the science behind each
squish and pour, turning an everyday fruit into a visible piece of the code of life. From the role of
detergent to the sudden appearance of white strands in cold alcohol, every step reinforces core
scientific principles. Whether you are a teacher preparing a lesson or a student checking your work,
this answer key provides clarity and depth. So the next time you see a strawberry, remember — it
holds the double helix just waiting to be unmasked.
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