Movement through cell membranes


	2.2 Cell Metabolism


	Objectives

At the end of this sub section students should be able to:

	2.2.6 Movement through cell membranes

	1. Define the term: Selectively permeable

2. Explain the role of selectively permeable membranes.

3. Define the terms: osmosis & diffusion

4. Give examples of diffusion and osmosis.

5. Define the term: turgor.

6. Explain turgidity in plant cells.

7. Describe the application of high salt or sugar concentration in food preservation.



It is passive i.e. no energy required.

Rate of diffusion depends on factors such as temp., conc. difference, distance, surface area, type of medium and mass of substance.

Faster diffusion if temp. high, short distance, big conc. difference, gas medium.

e.g.:

· gaseous exchange in alveoli of lungs

· diffusion of oxygen into a cell for respiration and carbon dioxide out of mitochondrion.

· gaseous exchange in leaf e.g. carbon dioxide for photosynthesis.

· the way the smell of perfume, bread baking and stink bombs spread

· sugar in tea.

· transpiration of water vapour through stomata of leaf.

· absorption of food in villi.


Osmosis is the diffusion of water through a semi-permeable membrane from a dilute solution to a more concentrated solution.

e.g.

· water absorption by roots

· water movement from cell to cell

· water reabsorption by nephron (in kidney)

Hypertonic solution = higher solute concentration than normal.

Hypotonic solution = lower solute concentration than normal.

Concentrated solution = larger amount of solute in solvent

Selectively permeable membranes allow some but not all substances through e.g. biological membranes, cellophane, visking tubing, dialysis tubing.  They allow substances such as water, oxygen and carbon dioxide to pass freely but do not allow sugars, proteins and salts to pass through easily.

Mandatory expt.  To demonstrate osmosis.

Expt. A.

To demonstrate osmosis in an artificial cell using visking tubing with syrup/sugar solution/salt solution surrounded by water.

Result:  Bag swells up due to osmosis.

Expt. B:  To demonstrate osmosis in a living cell - potato and salt.

Boil potato for 3 mins.  Leave potatoes> 60 mins. for result.

Result:

· Raw potato and salt - water in hollow due to osmosis.

· Boiled potato and salt - remains the same.  Cell membranes destroyed by heating and therefore osmosis cannot occur.

Expt. : To demonstrate osmosis using starch in Viking tubing surrounded by iodine solution.

Results:

· Bag swells up – osmosis

· bag contents go blue-black - iodine reacts with starch

· reddish-brown iodine in beaker loses its colour - iodine diffuses into bag.

Plant cells and osmosis

Expt.:  To investigate plasmolysis in plant cell i.e. rhubarb/onion. 

Result:  

· In the plasmolysed cell (due to salt (10% solution)/sugar) the vacuole, cell membrane and cytoplasm shrink.

·  In hypotonic solution, e.g. water, deplasmolysis occurs.

Plasmolysis is the shrinking away of cytoplasm from the cell wall due to loss of water by osmosis.

e.g.

· lettuce becomes limp due to soaking in salty salad dressing

· when cut flowers lose water due to evaporation.


A plant cell is turgid (firm) when no more water can enter the cell by osmosis i.e. outward pressure of vacuole (turgor pressure) = resistance of cell wall.  When a cell is fully turgid it can support its own weight. When cells lose turgor a plant wilts as cells become flaccid (limp) and cannot support their own weight.

(Car tyre, football)

Animal cells and osmosis

To demonstrate osmosis in red blood corpuscles.

Result:  

· If an animal cell (RBC) is placed in a hypertonic solution (0.9%) water moves out and cell shrinks (crenation).  

· If put in a hypotonic solution water moves in and the cell expands and bursts - haemolysis.  

Amoeba live in freshwater and have a contractile vacuole to get rid of the water.

Multicellular animals use kidneys to carry out osmoregulation of our blood.

Application of osmosis to food preservation

Fish and meat e.g. bacon can be preserved by placing in salt solution.  This causes the tissues and any bacteria, if present, to become dehydrated.  Sugars also used as a preservative of fruits, especially in jams.

Active transport is the movement of molecules across a cell membrane against a concentration gradient i.e. low to high.  Energy is required.  

Transport proteins actively pump molecules such as starch across a cell membrane.

e.g.

· absorption of minerals from soil by root hairs

· reabsorption of glucose/vitamins in nephron of kidney

· thyroid gland removes iodine from blood

Name:





Diffusion is the movement of molecules from a region of high concentration to a region of low concentration (until the two concs. are the same).








Osmosis is the movement of water molecules from a region of higher water concentration to a region of lower water concentration across a semi-permeable membrane.








Turgor or turgor pressure, is the pressure of the cytoplasm and vacuole against the cell wall of a plant.
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