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INET Lab Report 4

Cell Membranes
Student:  Mary Corn
Email:     mlcorn2004@yahoo.com
Date:      02/03/2012
I. Diffusion

· Read the steps in Exercise 4.1 carefully before proceeding.  Predict what you think the experimental outcome will be in the space below.

EXERCISE 4.1 – Factors influencing rate of diffusion

7.  Record the data.

	Potassium Permanganate R.T.
	Janus Green R.T.

	Time (min)
	Total Diameter

(mm)
	Distance of Diffusion * (mm)
	Rate (mm/min) *
	Total Diameter

(mm)
	Distance of Diffusion * (mm)
	Rate (mm/min) *

	0
	8mm
	n/a
	n/a
	7mm
	n/a
	n/a

	15
	15mm
	7mm
	.46
	9mm
	2mm
	.13

	30
	18mm
	10mm
	.33
	9mm
	2mm
	.06

	45
	19mm
	1mm
	.24
	9mm
	2mm
	.04


	Potassium Permanganate 5 Celsius
	Janus Green 5 Celsius

	Time (min)
	Total Diameter (mm)
	Distance of Diffusion * (mm)
	Rate (mm/min) *
	Total Diameter 

(mm)
	Distance of Diffusion * (mm)
	Rate (mm/min) *

	0*
	10mm
	n/a
	n/a
	6mm
	n/a
	n/a

	15
	12mm
	2mm
	.13
	6mm
	0
	0

	30
	16mm
	6mm
	.2
	7mm
	1mm
	.03

	45
	17mm
	7mm
	.15
	7mm
	1mm
	.02


Table 4.1 Diffusion of potassium permanganate and Janus Green

* Distance diffused = diameter of each reading minus initial diameter
   Rate = distance in mm/elapsed time (min)

8. Double click the chart below.  A spreadsheet will open.  Enter the data from Table 4.1 into the spreadsheet in the areas provided.  When you are finished, click into another area of the lab report.  The spreadsheet will close automatically.  Do not close the spreadsheet with the X in the upper right corner.  
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Figure 4.2 Graph of rate of change in Table 4.1

· What effect did temperature have on the rate of diffusion?

Cold temperature causes the diffusion to slow down
· How did molecule size affect the rate of diffusion?

No affect
· What happens to the rate of diffusion over time?  Why?

Slow’s down
· What can you conclude from this experiment?

With the warm temp the molecules can move freely faster.  The rate of  diffusion is constant.
II.
Osmosis

EXERCISE 4.2 – Osmosis demonstration

3. After 15 minutes, record the volume change in each tube (Table 4.2).

	Osmometer
	Dialysis Tube Contents
	Beaker Contents
	Volume Fluid Moved
	Direction of Movement

	1
	3.9
	water
	3.0
	up

	2
	4.0
	molasses
	1.7
	down


Table 4.2 Osmometer measurements

· Describe the net movement of water in osmometer 1 (Figure 4.3).

3.0 mm of water moved up from the beaker into the tube to the area of lower water
· Describe the net movement of the water in osmometer 2.

1.7 mm water moved down to the beaker to the area of lower water concentration.
· How is the movement of water molecules related to the concentration gradient of the water?

Dye diffuses as it spreads from a drop in water to changing the entire beaker.
EXERCISE 4.3 – Effect of solute concentration on rate of osmosis

18. Subtract the beginning mass from the final mass for each of the five bags.  Record the difference (Table 4.3).

	No.
	Bag contents/

beaker contents
	0 min
	20 min
	40 min
	60 min
	Total Wt Gain

	1
	distilled H20/

distilled H20
	14.7
	14.7
	14.7
	14.7
	0

	2
	10 % sucrose/ 

distilled H20
	16.0
	16.3
	17.4
	18.0
	2.0

	3
	20% sucrose/

distilled H20
	16.5
	18.5
	19.0
	19.5
	3.0

	4
	40% sucrose/

distilled H20
	17.5
	19.5
	19.5
	21.0
	3.5

	5
	distilled H20/

40% sucrose
	16.0
	-14.1
	-14.1
	-11.2
	-4.8


Table 4.3 Weight comparison of osmosis measurements

19. Now, double click the chart below to open a spreadsheet and enter the results from the table above to complete the graph.  When you are finished with your work, click into another area in the lab report to close the spreadsheet.  Do not use the X in the upper right hand corner.  Answer the questions that follow.
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Table 4.6 Comparison of weight gain

· Was the direction of net movement of water in bags 1 to 4 into or out of the bags?

Into

· Which bag gained the most weight?  Why?

4, because it had more sucrose
· Explain the results from bags 4 and 5.
Bag 4 had 40% sucrose which caused the higher diffusion rate.  While bag 5 had the water in the bag and the sucrose in the beaker causing the water to diffuse in the other direction.
View the data in Table 4.3 and summarize the results for each bag.

	Summary
	Tonicity of Bag/Beaker

	1
	No change
	n/a

	2
	2.0 mm water moved into the bag
	10%/0%

	3
	3.0 mm water moved into the bag
	20%/0%

	4
	3.5 mm water moved into the bag
	40%/0%

	5
	4.8 mm water moved out of the bag
	0%/40%


III. Permeability of Membranes

EXERCISE 4.4 – Differential permeability

13. Tube 3 is tested for starch.  Tube 4 is tested for chloride ions.

	
	Contents of Beaker
	Contents of Bag

	
	0 min
	60 min
	0 min
	60 min

	Starch 
	n/a
	+
	1%
	+

	Chloride Ion
	1%
	+
	n/a
	+


Table 4.4 Results of differentially permeable membrane

· Which substances diffused through the dialysis membrane?

Both Starch and Chloride Ion
· How does dialysis tubing model the differential permeability of a plasma membrane?

It allows water molecules through the tubing
· What physical property of dialysis tubing allows it to be differentially permeable?

A specific pore size that allows water through
IV.
Tonicity


A.
Tonicity in Plant Cells

EXERCISE 4.5 – Plasmolysis in Elodea cells

6.  Label which sample is turgid and which is plasmolyzed (Answer 1 in each column).  Label the cell wall, central vacuole, plasma membrane, and chloroplasts on each slide.  For a more detailed view of the slides below, increase the document size to 150% using the drop-down feature on the toolbar or look under zoom in the view options of the menu bar.
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	Sample 1
	Sample 2

	1
	Turgid
	1
	Plasmolyzed

	2
	Chloroplast
	2
	Chloroplast

	3
	Central vascule
	3
	Central vascule

	4
	Plasma membrane
	4
	Plasma membrane

	5
	Cell wall
	5
	Cell  wall


· Compare the central vacuole and plasma membranes of the Elodea leaves.  What differences do you observe?

Sample  2
· Was the 40% sucrose solution hypertonic, isotonic, or hypotonic relative to the cytoplasm?

hypotonic
· What differentially permeable membranes present in the Elodea cells are involved in plasmolysis?

Plasma membrane

B.
Osmosis in Animal Cells

EXERCISE 4.6 – Tonicity in red blood cells

5.  Record your observations for each tube (Table 4.5).

	Tube
	Contents
	Print Visible?
	Microscopic Appearance
	Tonicity of
the Solution

	1
	.09%
	no
	yes
	hypotonic

	2
	10%
	no
	yes
	isotonic

	3
	0.45%
	yes
	no
	hypotonic


Table 4.5 Effects of solute concentration on red blood cells
· Which test tubes contain intact cells?  Explain.

1 & 2
9.  Draw a typical sheep blood cell from each slide in your lab manual (Figure 4.9)
· Explain what happens to red blood cells and to Elodea cells when placed in a hypotonic solution.

They explode
· Summarize the concept of tonicity using blood and Elodea cells as examples.  Explain what happens at the cellular level (Table 4.6).

With a hypertonic solution water will be drawn into the solution and out of the cell causing the cell to shrink.

With a hypotonic solution the water will be drawn out of the solution and into the cell causing the cell to swell up and sometimes explode.

With a isotonic solution the water and the cell contents making them the same and the cell will not shrink or grow.

	Cells
	Isotonic Solution
	Hypertonic Solution
	Hypotonic Solution

	Elodea
	No change
	Plasmolysis
	turgid

	RBC
	biconcave
	Crenation
	hemolysis


     Table 4.6 Cellular tonicity
Summary Questions
1. Compare diffusion and osmosis.  Give an example of each.

Diffusion-particles move from high concentration area to low concentration area.  The lab where we observed the lime lapse, distance and rate of diffusion with two drops of colored solutions under room temp and 5° C .

Osmosis – water moves across the cell membrane from the area with the low solute concentration to the area with the high solute concentration.  The lab with the molasses and distilled water where the water moved towards the molasses.

2.
In which direction will osmosis occur if a 15% sugar solution is separated from a 25% sugar solution by a differentially permeable membrane?

moves towards the 25% sugar solution
3.
Why did osmosis, but not diffusion of sucrose molecules, occur across the dialysis membrane containing 20% sucrose solution (Exercise 4.3)?

It goes in the opposite direction-from high to low concentration
4.
You are having a party and the celery has become limp.  What might you do to make the celery crisp (turgid) again?  What is occurring in the cells?

Place it in water.  They are losing water (plasmolysis)
5.
A small amount of fertilizer (mineral salts) will stimulate plant growth, but over fertilization can kill plants.  Why?

The plant is unable to process the overabundance of fertilizer. Since the outer area has a higher solute concentration, osmosis occurs and causes the cells to swell to exploding and it kills the plant.
6.
A person adds sugar to coffee.  Explain what in this drink is the solvent, solute, and solution.

Solvent is water, Solute is sugar and the solution is coffee
7.
You add a cube of sugar to your drink.  How could you speed up the diffusion of sugar molecules without stirring?

heat
8.
How is dynamic equilibrium established within a solution?

After a while when the solvent and the solute combine to the degree the rate of diffusion stops
9.
How is an unknown solution tested for the presence of starch?

	Chemical
	Test Reagent
	Test Result

	Starch
	iodine
	If dark blue, then positive


10.
How would an unknown solution be tested for the presence of chloride ions?

	Chemical
	Test Reagent
	Test Result

	Chloride ion
	Silver nitrate
	If cloudy, then positive
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