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The Effects of Saltwater on Potato Cells

I. Problem:

How does Saltwater affect the size of potato cells?

II. Background Information:


This experiment will determine what happens to potato cores when placed in saltwater versus regular water. It is known that potatoes are soaked in saltwater prior to making potato chips  for a crunchier chip, this means that potatoes will shrink in saltwater. Also, when rotten potatoes are placed in water they expand, so regular water will make them expand. Plus, this experiment has been done before will the results of potatoes expanding in freshwater and shrinking in saltwater (http://www.fastol.com/~renkwitz/potato_core_lab_model.htm , http://www.writework.com/essay/osmosis-lab-report ).

III. Hypothesis:


If potatoes are placed in saltwater, then it will grow because water will be drawn into the cells to balance the water levels inside and outside of the cells.

IV. Variables:


Independent-The saltwater


Dependent-The size of the cells

V. Materials:


Potatoes, ruler, test tubes, test tube rack, foil, china marker, cork borer, paper, triple beam balance, water, saltwater, knife, weighing cup.

VI. Procedure:


Day 1:

1. Using a china marker, label the test tubes with period, initials, water and saltwater.

2. Label one paper water and the other saltwater.

3. Using a cork borer, cut two pieces of potato into 40mm cores (cylinders). Make sure no skin is present on the potatoes

4. Place one potato n the water paper and the other on the saltwater paper. Keep the cores separate and identified.

5. Record the height  of each core on your data table

6. Using the ruler, measure the diameter of the cores in mm. Record on data table.

7. Measure the mass of each core using a triple beam balance. Record mass in grams on data table Do not place the potato directly on the balance.

8. Calculate the volume of each core using the cylinder equation.. record volume  in c,centimeters cubed

9. Calculate the density of each core. Use the data from your table in grams per centimeters cubed.

10. Notice how the core feels an looks and record qualitative data pn the table.

11. Place the cores in the correct test tubes

12. Add 20 ml of water to the test tube labeled water.

13. Add 20 ml of saltwater to the test tube labeled saltwater.

14. Cover each with a piece of foil and place in test tube rack on back counter.

Day 2:

      1.Label one paper water and the other saltwater

2. Carefully, use a dissecting needle to remove the cores from their test tubes and place on labeled paper.

3. Re measure both cores. Find the height, diameter, mass, volume and density using the same steps from day 1.

4. Record qualitative data on how the core feels and looks

5. Calculate the difference for each measurement from day1 to day 12. If it increased in size put a plus sign with the measurement number,. If it decreased in size put in a negative sign with the  measurement number record on table.

6. Clean up. Place potato core in trash. Water and saltwater go down drain. Wash out test tubes using a test tube brush and place in drying rack.

7. Make 2 graphs, one of height and diameter, the other of density.

8. Complete a lab report.

VII. Data/Calculations/Graphs:

Core/day
Height
Diameter
Mass
Volume
Density
Qualitative Data
Differences
Calculations

Water core/Day 1
4 cm
.8 cm
3.4 g
∏r^2h

2.01 cm^3
D=M/V

1.71g/cm^3
Yellow. Potato smell. Has slippery bumps.
N/A
∏.4^2x4

3.9/2.01

Saltwater core/ Day 1
4 cm
.8 cm
3.45 g
∏r^2h

2.01 cm^3
D=M/V

1.72g/cm^3
Yellow . Potato smell. Has slippery bumps.
N/A
∏.4^2x4

3.45/2.01

Water core/ Day 2
4.5 cm
1.1 cm
3.8 g
∏r^2h

4.28 cm^3
D=M/V

.89g/cm^3
Less bendable No smell. Yellowish. Bigger
+.5cm

+.3cm

+.4g

+2.27cm^3

-.82 g/cm^3
∏.55^2x4



Saltwater  core/ Day 2
4 cm
.9 cm
2.7 g
∏r^2h

2.54 cm^3
D=M/V

1.06g/cm^3
Rubbery, Yellowish, little bit slimy.
+0cm

+.1cm

-.75g

+.53cm^3

-.65 g/cm^3
∏.45^2x4

2./2.54

VIII. Analysis:

     1.Salt water affects the size of potato cells by making them grow in size but shrink in mass, leading             to a lower density overall. For example, the original diameter of the saltwater core was 80mm, but it ended up being 90mm. Also, the original mass was 3.4g, it went down to 2.7g. The starting density was 1.72 grams per cm cubed, it ended up being 1.06 grams per cm cubed.

2. Through osmosis, water will go into cells to create equality. This leads to bloated cells, which would account for the increased size. The saltwater does this less dramatically because there is already salt inside the potato cells, therefore less salt needs to get in to create equality.

3. Yes, this experiment was reliable. There were very few sources of error to be made. Also, it is conducted in an environment without any special tools or equipment. It is a simple design, therefore there are no holes which can be fallen into. So, the same results would be observed if this experiment was done again. 

4. The potatoes may not have been exactly 4 centimeters long. The potatoes were not in their respective solutions for the exact amount of time because one was take out and put in before the other. Also, the triple beam balance was not always exactly zeroed, creating a variation in the measurements.

5. This experiment could be improved by having a slicer that can be adjusted to make exactly 4 centimeter cores. Plus, electric scales could be used t measure the cores instead f triple beam balances. In addition to that, the cores could be left in for a certain amount of time each, with a timer to keep track of the time.

6. Because of the classroom, students could not measure as accurately as possible. Also, other factors such a salt levels could not be taken into account due to the lack of equipment in the classroom.

IX. Conclusion:

The problem was to find out how salt water affected potato cores. The hypothesis stated that the potato cores would expand because of lack of salt in the potato. The evidence, the diameter increased by 10mm, shows that the hypothesis was correct. Seeing this, perhaps this can be used to help store potatoes in a salty liquid to keep them from expanding much and without getting bacteria on them. Then it could follow that other vegetables and produce might benefit from the same research. How does salt water affect onion cells? This could lead into the storage of the future! 

