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Lab #1- Diffusion and Lab #1- Diffusion and OsmosisOsmosis
 Robyn ClarkeRobyn ClarkeMrs. BellowsMrs. Bellows
 AP Biology- Mods 15-18AP Biology- Mods 15-18May 31May 31stst, 2006, 2006
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Passive TransportPassive Transport
 Transport without energy (ATP)Transport without energy (ATP) DiffusionDiffusion OsmosisOsmosis Movement WITH the concentration Movement WITH the concentration
 gradient (greater to lesser)gradient (greater to lesser) Facilitated diffusionFacilitated diffusion
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Active TransportActive Transport
 Requires energy (ATP)Requires energy (ATP) Molecules move from lesser to greater Molecules move from lesser to greater
 concentrationconcentration Endocytosis (pinocytosis / phagocytosis)Endocytosis (pinocytosis / phagocytosis) Receptor mediated endocytosisReceptor mediated endocytosis ExocytosisExocytosis The sodium-potassium pumpThe sodium-potassium pump
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Lab OverviewLab Overview
 In this lab you will…In this lab you will… Investigate the Investigate the
 process of diffusion process of diffusion and osmosis in a and osmosis in a model membrane model membrane systemsystem
 Investigate the effect Investigate the effect of solute concentration of solute concentration on water potential as it on water potential as it relates to living plant relates to living plant tissuestissues
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Background InfoBackground Info
 Diffusion- the random Diffusion- the random movement of movement of molecules from an molecules from an area of higher area of higher concentration to an concentration to an area of lower area of lower concentrationconcentration
 Osmosis- diffusion of Osmosis- diffusion of WATER across WATER across selectively permeable selectively permeable membranemembrane

Page 6
                        

Dialysis- movement of a Dialysis- movement of a solute though a selectively solute though a selectively permeable membranepermeable membrane
 Isotonic- when 2 solutions Isotonic- when 2 solutions have the same concentration have the same concentration of solutesof solutes
 Hypertonic- one with less Hypertonic- one with less solvent AND more solutesolvent AND more solute
 Hypotonic- one with more Hypotonic- one with more solvent AND less solute.solvent AND less solute.
 Net Movement- direction in Net Movement- direction in which the water is moving which the water is moving between substancesbetween substances
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Water MovementWater Movement
 Water can move by Water can move by bulk flowbulk flow
 OR water can move OR water can move by diffusion / osmosisby diffusion / osmosis
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Countercurrent ExchangeCountercurrent Exchange
 An anatomical arrangement that assists An anatomical arrangement that assists the slow process of diffusion by providing the slow process of diffusion by providing a steeper concentration gradient.a steeper concentration gradient.
 Examples: wading bird legs, fish gills, Examples: wading bird legs, fish gills, arctic animal feet, Loop of Henle in the arctic animal feet, Loop of Henle in the mammalian kidney.mammalian kidney.
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The GradientThe Gradient
 A -> B = down a A -> B = down a gradientgradient
 B -> A = against a B -> A = against a gradientgradient
 HOW can you get the HOW can you get the water to move against water to move against the gradient?the gradient?

Page 11
                        

Hydrostatic PressureHydrostatic Pressure
 We measure water potential in terms of We measure water potential in terms of the pressure required to STOP water from the pressure required to STOP water from moving by osmosis.moving by osmosis.
 The “unit” is anThe “unit” is an
 atmosphere.atmosphere.
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OSMOSISOSMOSIS
 Water moves from an area of HIGHER Water moves from an area of HIGHER water potential (more free energy) to an water potential (more free energy) to an area of LOWER water potential (less free area of LOWER water potential (less free energy).energy).
 Make sense?Make sense?
 Water potential is representedWater potential is represented by the Greek letter psiby the Greek letter psi
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This statement means “total water This statement means “total water potential equals the sum of pressure potential equals the sum of pressure potential and solute concentration.”potential and solute concentration.”
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Homeostasis is maintained by the Homeostasis is maintained by the contractile vacuole in Protistscontractile vacuole in Protists
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In plant cells, homeostasis is In plant cells, homeostasis is maintained by the central vacuolemaintained by the central vacuole
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Freshwater FishFreshwater Fish
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Freshwater fish in salt waterFreshwater fish in salt water
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Saltwater fishSaltwater fish
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Saltwater fish in fresh waterSaltwater fish in fresh water
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Water PotentialWater Potential
 **Water will always move **Water will always move from an area of higher from an area of higher water potential (higher water potential (higher free energy; more water free energy; more water molecules) to an area of molecules) to an area of lower water potential lower water potential (lower free energy; less (lower free energy; less water molecules)**water molecules)**
 Movement of water in and Movement of water in and out of a cell is influenced out of a cell is influenced by the solute potential on by the solute potential on either side of the cell either side of the cell membranemembrane
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Osmotic PotentialOsmotic Potential
 How much How much
 pressure shouldpressure should
 be applied to be applied to
 STOP osmosis? STOP osmosis?
 This is hydrostatic This is hydrostatic pressure.pressure.
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Pressure PotentialPressure Potential
 Movement of water is Movement of water is also influenced by also influenced by pressure potential on pressure potential on either side of membraneeither side of membrane
 Plasmolysis- shrinking of Plasmolysis- shrinking of cytoplasm of a plant cell cytoplasm of a plant cell in response to diffusion of in response to diffusion of water out of the cell and water out of the cell and into a hypertonic solution into a hypertonic solution (high solute (high solute concentration)concentration)
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HypothesesHypotheses
 1A Diffusion: If we place 1A Diffusion: If we place a dialysis bag containing a dialysis bag containing glucose and starch, in a glucose and starch, in a solution of iodine and solution of iodine and distilled water, then the distilled water, then the water with the iodine will water with the iodine will move into the bag, move into the bag, causing it to turn black, causing it to turn black, and the glucose will move and the glucose will move out of the bag.out of the bag.
 What does this assume What does this assume about the membrane?about the membrane?
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More HypothesesMore Hypotheses
 1B Osmosis: If bags of 1B Osmosis: If bags of various sucrose molarity various sucrose molarity are placed in distilled are placed in distilled water, then they will gain water, then they will gain mass increasing with their mass increasing with their molarity.molarity.
 1C Water Potential: If we 1C Water Potential: If we place a potato core in a place a potato core in a hypotonic solution, then hypotonic solution, then water will move into the water will move into the potato.potato.
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Procedure -1A:Procedure -1A: Take piece of dialysis Take piece of dialysis
 tubing that has been tubing that has been soaked in water, tie off soaked in water, tie off one end to make a bag. one end to make a bag. Separate the edges.Separate the edges.
 Test the 15% glucose/1% Test the 15% glucose/1% starch solution for starch solution for presence of glucose.presence of glucose.
 Place 15 mL of 15% Place 15 mL of 15% glucose/1% starch glucose/1% starch solution in bag; tie the solution in bag; tie the other end of bag.other end of bag.
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Fill 250 mL beaker 2/3 full Fill 250 mL beaker 2/3 full with distilled water, and 4 with distilled water, and 4 mL of Lugol’s solution mL of Lugol’s solution and record color.and record color.
 Immerse bag in solution; Immerse bag in solution; allow to stand for 30 min, allow to stand for 30 min, until color change until color change appearsappears
 Test liquid in beaker and Test liquid in beaker and bag for presence of bag for presence of glucose.glucose.
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Procedure -1B:Procedure -1B: Obtain 6 pieces of presoaked Obtain 6 pieces of presoaked
 dialysis tubingdialysis tubing Tie a knot in one end of each Tie a knot in one end of each
 piece of dialysis tubing-pour 15-piece of dialysis tubing-pour 15-25 mL of solutions into separate 25 mL of solutions into separate bags: bags: Distilled water, .2M sucrose, .4M Distilled water, .2M sucrose, .4M
 sucrose, .6M sucrose, .8M sucrose, sucrose, .6M sucrose, .8M sucrose, 1M sucrose1M sucrose
 Remove excess air from dialysis Remove excess air from dialysis tubingtubing
 Rinse each bag to remove sucroseRinse each bag to remove sucrose
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1-B continued..1-B continued..
 Record each initial mass of Record each initial mass of bagbag
 Place each bag in 250-mL Place each bag in 250-mL beaker and label beaker w/ beaker and label beaker w/ M concentrationM concentration
 Fill each beaker with distilled Fill each beaker with distilled waterwater
 Let stand for 30 minLet stand for 30 min Remove bags from water, Remove bags from water,
 blot and mass each bagblot and mass each bag
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Procedure -1C:Procedure -1C: Pour 100 mL of assigned Pour 100 mL of assigned
 solution into beakersolution into beaker Use cork borer to cut 4 potato Use cork borer to cut 4 potato
 cylinders (no skin on cylinders (no skin on cylinders)cylinders)
 Keep potato in covered Keep potato in covered cylinder until able to masscylinder until able to mass
 Record mass of four cylinders Record mass of four cylinders togethertogether
 Cover beaker and let stand Cover beaker and let stand overnightovernight
 Remove cores from beaker, Remove cores from beaker, blot, and determine total blot, and determine total massmass
 Record final mass, calculate Record final mass, calculate percent change, then graphpercent change, then graph
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Quantitative Measure:Quantitative Measure: 1A: Amount of glucose 1A: Amount of glucose
 present in bag and present in bag and beakerbeaker
 1B:Mass change and 1B:Mass change and then percent mass then percent mass changechange
 1C: Percent change in 1C: Percent change in mass of potatomass of potato
 WHY “percent mass WHY “percent mass change?”change?”
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ControlControl
 1A: Initial Presence of 1A: Initial Presence of GlucoseGlucose
 1B: Distilled water1B: Distilled water
 1C: Potato Core1C: Potato Core
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Ways Other Variables Are Ways Other Variables Are ControlledControlled
 1A: Same test for 1A: Same test for presence of glucosepresence of glucose
 1B: Same bags, same 1B: Same bags, same water temperature, water temperature, same pressuresame pressure
 1C: Same 1C: Same temperature of water, temperature of water, same pressure, same pressure, potato cores from potato cores from same potatosame potato
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Dependent VariableDependent Variable
 1A: Amount of 1A: Amount of Glucose after timeGlucose after time
 1B: Percent Change 1B: Percent Change of Massof Mass
 1C: Percent Change 1C: Percent Change in potato massin potato mass
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Independent VariableIndependent Variable
 1A: Amount of initial 1A: Amount of initial of glucoseof glucose
 1B: Sucrose Molarity1B: Sucrose Molarity 1C: Sucrose Molarity1C: Sucrose Molarity
 Sucrose molecule
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REPEATABILITY STATEMENTREPEATABILITY STATEMENT
 **I WILL REPEAT THIS **I WILL REPEAT THIS EXPERIMENT EXPERIMENT MULTIPLE TIMES MULTIPLE TIMES AND CACLCULATE AND CACLCULATE AN AVERAGE OF AN AVERAGE OF THE DATA IN THE DATA IN ORDER TO ORDER TO ACHIEVE MORE ACHIEVE MORE ACCURATE ACCURATE RESULTS!!**RESULTS!!**
 Very Accurate Results!
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Expected ResultsExpected Results 1A: The water with 1A: The water with
 the iodine, will move the iodine, will move into the bag with into the bag with glucose and starch. glucose and starch. The glucose will move The glucose will move out of the bag into the out of the bag into the beaker. The starch beaker. The starch will not be able to will not be able to move into the bag move into the bag because the because the molecules are too molecules are too large for the bag.large for the bag.
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Expected ResultsExpected Results
 1B: The greater the 1B: The greater the concentration of concentration of sucrose, the greater sucrose, the greater the change in mass the change in mass because water is because water is entering the bag, but entering the bag, but the sucrose the sucrose molecules are too molecules are too large to leave the large to leave the bag. bag.
 >
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Expected ResultsExpected Results
 1C: The water will 1C: The water will move into the potato move into the potato because water moves because water moves from high water from high water potential to low water potential to low water potential. potential.
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MSDS/ Safety InfoMSDS/ Safety Info
 Benedict’s Solution:Benedict’s Solution: Contains: Cupric, Sodium Contains: Cupric, Sodium
 Citrate, Sodium Citrate, Sodium Carbonate, Potassium Carbonate, Potassium Thiocyanate, Potassium Thiocyanate, Potassium FerrocyanideFerrocyanide
 May cause irritation in May cause irritation in eyes and skin, eyes and skin, gastrointestinal gastrointestinal discomfort, and irritation discomfort, and irritation to respiratory tractto respiratory tract
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Benedict’s SolutionBenedict’s Solution
 If in eyes, flush with water in If in eyes, flush with water in and under eyelidand under eyelid
 If on skin wash with water for If on skin wash with water for 15 min.15 min.
 If swallowed, give water and If swallowed, give water and induce vomitinginduce vomiting
 If inhaled, give fresh air and get If inhaled, give fresh air and get medical attentionmedical attention
 Keep in a tight container away Keep in a tight container away from acids and fumesfrom acids and fumes
 Wear gloves, goggles, lab coatWear gloves, goggles, lab coat
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IKIIKI
 Lugols Solution:Lugols Solution: Contains: Iodine, Potassium Contains: Iodine, Potassium
 IodideIodide May cause irritation in eyes and May cause irritation in eyes and
 skin, gastrointestinal skin, gastrointestinal discomfort, and irritation to discomfort, and irritation to respiratory tractrespiratory tract
 If in eyes, flush with water in If in eyes, flush with water in and under eyelidand under eyelid
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IKIIKI
 If on skin wash with water for If on skin wash with water for 15 min.15 min.
 If swallowed, and conscious If swallowed, and conscious give plenty of watergive plenty of water
 If inhaled, give fresh air and If inhaled, give fresh air and get medical attentionget medical attention
 Keep in a tight container in a Keep in a tight container in a cool, dry, well-ventilated placecool, dry, well-ventilated place
 Wear gloves, goggles, lab coatWear gloves, goggles, lab coat
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..5 Sucrose:5 Sucrose:
 In copious amounts In copious amounts can cause increase in can cause increase in body mass.body mass.

Page 44
                        

SAFETY IN LAB…SAFETY IN LAB…
 Any Questions?Any Questions?
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