
Food Science 120 Laboratory Exercise 
Module 1: Food Composition 

Water Movement Lab 
 

Background: 

When possible, water will move from high concentrations to lower concentrations. Osmosis is 
the term for this process of water movement. Water outside of food can move through the cell 
wall of food and into food cells, if these food cells contain a more concentrated solution than 
the surrounding water solution. This weaker solution of water and salt or sugar is called a 
hypotonic solution. If the solution has more salt or sugar than what is found in the cells, then 
the water in the food cells moves out into the water solution. In this case, the food is in a 
hypertonic solution. If the water solution outside the food cells has the same concentration as 
what is found inside the cells, then the food is in an isotonic solution.   

            Hypotonic  Isotonic       Hypertonic 

If you put raisins in water or a hypotonic solution, what do you think will happen? The high 
concentration of sugar and low concentration of water inside the raisins will attract water from 
the outside solution to penetrate into the raisin, making it swell with water.  

Other fruits and vegetables change when their cells loose or gain water, too. Their cells contain 
water, ions (calcium and magnesium), pectin, and cellulose. The calcium and magnesium work 
with the pectin to maintain cell wall structure. This is why a fresh slice of cucumber is crunchy. 
When losing water, cells loose pressure and begin to collapse, so the food becomes softer and 
loses its crunch. In addition, ions that help the cell hold its cell wall structure, such as calcium 
and magnesium, can be exchanged with sodium. Sodium does not work as well as these ions in 
interacting with pectin to maintain cell wall structure, so foods become softer.             

Finally, we can limit how solutions move by only letting water move, but not any of the sugar or 
flavors. Mesh screens and filters can be used that allow pure water to pass through, but block 
larger molecular weight chemicals (sugars, etc.) or proteins. Some examples of osmosis in food 
technology include processing systems that purify water or separate protein solutions. 



Lab Overview: 

In this lab, you will create an example of water movement with a fresh cucumber. You will soak 
the cucumber in various solutions and observe what happens. 

Learning Objectives: 

1. Describe the basic concepts regarding moisture composition of a cucumber slice as it 
changes in different solutions. 

2. Identify issues in food processing by learning about water movement and water control in 
foods. 

Supplies:  

Provided in the Lab Kit: Needed But Not in Lab Kit: 

□ Salt 

□ Napkins 

□ 5 bowls labeled 1, 2, 3, 4, 5 

□ Spoon 

□ Knife 

□ Scale  

□ Ruler 

□ Paper plate 

□ Marker 

□ Timer 

□ Safety goggles 

□ One cucumber 

 

Need to have ready: 

□ Water (preferably in something easy to pour) 

□ Sink area (for washing and dumping solutions) 

□ Garbage (to throw waste away) 

□ Cell phone or digital camera (for taking photos) 

Safety Note: 

Wear safety googles when mixing the salt into the water and avoid getting the salt in your eyes. 
As always, handle the knife carefully when cutting.  

 



PROCEDURE:  

Preparation 

1. Check your supplies to make sure you have everything you need. Especially make sure you 
have purchased or obtained the supplies not included in the kit.  

2. Read the instructions for the scale that came in the lab kit and set the scale display to read 
in grams (g).  

Weighing the Salt and Water into the Bowls 

1. Set out the 5 bowls that are labeled Bowl 1, Bowl 2, Bowl 3, Bowl 4, and Bowl 5. You may 
want to label the outside with a marker. 

2. Put on your safety glasses. 

3. Turn on your scale. Put Bowl 1 on the scale and press the tare area so that the scale reads   
0 g. Add 18 g of salt to the bowl. Then press the tare area again so the bowl and contents 
reads 0 g. 

4. Add 125 g of cold water (a little more than 1/2 cup) to bowl 1. Move the bowl off the scale 
and set it to the side. 

5. Put bowl 2 on the scale and press the tare area so that the scale reads 0 g. Add 10 g of salt 
to the bowl. Then press the tare area so that the scale reads 0 g.  

6. Add 125 g of cold water (a little more than 1/2 cup) to bowl 2. Move the bowl off the scale 
and set it to the side. 

7. Put bowl 3 on the scale and press the tare area so that the scale reads 0 g. Add 125 g of 
water (a little more than 1/2 cup) to the bowl and set it to the side. 

8. Use a spoon to carefully mix bowl 1 and bowl 2 until the salt has dissolved in both bowls. 

Cucumber Preparation 

1. Use your ruler and marker to make marks on the paper plate that are about 3 mm or ¼ inch 
long. This will give you an idea of how thick to cut the cucumber slices. 

2. Slice the cucumber into many thin slices (3 mm or ¼ inch thick or less).  

3. Weigh out 4 piles of cucumber slices so each pile weighs 50 g. 

4. Put one pile in each of the bowls (#1 through #4). 

5. Stir bowls #1, #2 and #3 to expose the surfaces of the cut cucumber slice to the solution. 
Bowl 4 is the control treatment, so these cucumbers do not get mixed with water. 

6. Set a timer for 20 min. 



7. While waiting, set out 4 separate napkins on the work surface by each bowl. Label each 
napkin with a number so you will have napkin #1, napkin #2, napkin #3, and napkin #4. 

After 20 Minutes: 

1. Take the cucumbers out of bowl #1 and drain the liquid off by holding the cucumbers over 
bowl #1. Once no longer dripping, set the cucumbers on napkin #1.  

2. Repeat the above step for each of the other cucumber slices from bowl #2, #3 and #4 in the 
same way by first draining off the cucumbers over their respective bowl, and then setting 
them on their corresponding labeled napkin. Note: Make sure to keep the cucumbers from 
each bowl separate from the cucumbers from the other bowls. 

3. Put bowl #5 on the scale and press the tare button so that the scale reads 0 g. Remove bowl 
#5 from the scale. 

4. Carefully put bowl #4 on the scale and record the weight of the remaining water in the chart 
in the lab report. Continue by weighing each bowl (#3, #2, #1). Dry off the scale if it gets wet 
when you are moving the bowls on and off of it.  

5. Put bowl #5 on the scale again and confirm that the scale is showing 0 g. (If not, you will 
need to press the tare button. Then you will need to reweigh Bowl #1 through Bowl #4.) 

6. Next, put the cucumbers from napkin #4 into bowl #5 and weigh. Record the weight on the 
chart in the lab report. Then remove the cucumbers. Dry out the bowl and put bowl #5 on 
the scale and press the tare button so that the scale reads 0 g. Remove bowl #5 from the 
scale. 

7. Repeat the above step for each of the other napkins of cucumbers (#1-#3), making sure to 
wipe out and tare bowl #5 before adding the next group of cucumbers.  

8. Handle the slices and observe any texture changes compared to the control group (#4) and 
record your observations in the chart from the lab report. You might also notice that the 
water solutions look different. Record any observations in the chart, as well. 

9. Take a picture showing the 4 types of cucumbers for your lab report. It is ok to pull out a 
few slices from each pile that are representative of what you are seeing to take the 
comparison photo. 

Disposal and Clean-Up 

1. Pour the solutions down the sink drain. Rinse and dry the bowls. You will need to save these 
for later experiments.  

2. Throw away the cucumbers. 

3. Wash and dry the knife, spoon, scale surface, ruler, and your work area. Store the knife, 
spoon, goggles, and scale with your lab kit supplies.  



Name: ___________________________________ 

 

Lab Report (To Fill Out) 

In the second column of the chart below, record the water amounts remaining in the bowls 
after soaking the cucumber slices in the solutions. In the third column, record the weight of the 
cucumbers from each labeled napkin. Then record any observations on the appearance of the 
cucumbers and on the remaining solutions. (Each row is worth 3 points.) 
 

Bowl  
number 

Weight of 
remaining 

water in bowl 
(in grams) 

Weight of Cucumber 
slices after 20 min  

(in grams) 

Observations about the cucumber slices  
(i.e. texture and appearance before  

and after soaking in the water) 

1 

 
 
 
 
 
 

 

 
 
 
 
 

2 

 
 
 
 
 
 
 

 

 
 
 
 
 

3 

 
 
 
 
 
 
 

 

 
 
 
 
 

4 

 
 
 
 
 
 
 

 

 
 
 
 
 



Answer the following questions based on the data you entered in the chart above.             
(Each answer is worth three points.)  

1. Did the cucumbers gain weight or lose weight? Does this mean the water moved out of the 
cucumbers into the salt solution or did water from the salt solution move into the 
cucumbers? 

 

 

 

 

2. Using the vocabulary terms from the lab activity, was each set of cucumbers soaked in a 
hypertonic or hypotonic water solution? 

 
 
 
 
 
 
 
 
 

3. Insert your photo here. (Photo is worth three points.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Participate in the discussion for this lab on Canvas. The instructions and prompts will be 
posted there. (Your initial posting and replies to your classmates will be worth three points.) 


