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" ONE DIFFUSION AND OSMOSIS

OVERVIEW
T this Enbs youn will:
1. investigate the peocesses of diffusion ond osmosis in @ model membrane system, and

2. investigae the effect of solue concentmtion on water polential as inrebates wo living
phant s vee.

OBJECTIVES
Before doing this lab you should uaderstand:
s il mechanisms of diffsson and osmesis and their importance 0 cells
o e eifects of solute size ol conceatraton gradients on diffusion neross selectively
permehle membranes:
s ibe effects of o seboctively permenble membrane on diffuskon and osmasis betwesn fwo
solubioms sepaiated by the membranes;
= the concept of water potentinl;
¢ the relaionship between solute concentration and pressare potentlal and the waier
potential al & salanon: and
s the concept of molarity and iis relationship (o osmofic conoeirion.

After doing this lab you shoald be able to:
» measure The water podentiol of o solation in a controdled eopeamel,
= dclermane the pamotic eonoemimtion of ving Gessm or an wnkown solbuton from
cxperimantal dats;
o ibesscribe the effects of water gain or loss iy andmal and plant cells: o
« rebate asmotic potentiod w solute concentration osd waker potential.

INTRODUCTION

Many aspects of the life of a cell depend on the fact that stoms aid molecakes have Kinetic energy
amid e comstantly o oneaion, This Kinetic energy conses molecules o bumg ioio each other and
meie i mew directions. O reswlt of this molecular mation is the process of diffusion.

Driffusion is the modom movement of molecules from an gnea of bigher concentmsion off
thase mssdocules wonn area of lower concentration. Foor example, i one wess 1o open o boltks
af hydroggen sulfide (H,8 has the odor of miten eggs) m one carer of & roei, i would oo e
Tomig hiefore semecs in the opposite comer would perceive the smell of rotien eggs. The bordle
comtains o higher concentration of H 8 molecubes than the room does and therefare the H5 gis
diffuses from the prea of higher concentration 1o e area of lower conicentration. Eventually, 2
dynizitiic eguilibrium will be reached: the concentration of H,5 will be approximotely equal
througlwal e roonm and po et movemeand of H,S will ocowr from ane ares 1o the othes.

Oy is 0 speciol euse of diffssion. (smosis is the diffusion of water through &
sedectively permeable membrane (n membrane that allows for diffusion of cenain sofutes and
waser} from a segion of higher waber podentinl b a region of lwer water potential, Waeer
potential is the measie of free energy of wiler in & sodition,

Diffusin ond carnosis do noventirely explain the movement of ions or molecules ko
s out of cells, One property of o living system is active ranspon, This process ases enengy
fromm ATP 0 move substances through the cell membrane. Active ansport usually moves
subslunees agalnst & concentration pradizm, from regicns of jow concentration of that substance
inter regions af higher condenration,
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EXERCISE 1A: Ditfusion

in this experitnent you will reasure diffusten of amall molscubss tirrugh Glalysas mbing, m
example of B qalecively povnsiable membrane, Small solise molaculss and watss melecules
move freely tirough & seloctively permeable membeane, b lacger melecub will Jass dwonzh
mere slowky, or perhaps nos of all. The movement of & wolute tunegh s selsctively permeshl:
membrane is called dlakysls. The gize of the misut: pares i the dislvals tbing determines v hich
subatences can pass throuph the membgane.

A sohwien of glucose mnd stareh will be pliced theide o hog of dialvais twbing, Disstlled
water will be placed in a bealkor, ourside the diabysls beg. Afe 30 mivaes ave pasesd, the
solutiom ingids the dinlysls tobing snd the solucon (e the beloss will be tpend foc ghncose aed
starch, The presence of gincose will be wsred with Baredic: s soluton Tesape®, or Clinisiz®
The presencs of starch will be pested with Luge!'s esludon (Codine Putassinm-Todide, or TRIL

Procodure

1, Otwain & 3-cm piccs of i.5-cm dialysis whing that bas been soaking in waber Tie off oos emd
of the oubing to form o beg. To open the oiher end of the bag. rub the end betaeen your
fegers until the edges separate,

2, Test the 15% glucosed'| B starch solubion for (he preserce of gloesse Your teacher may have
you da 3 Bemedict's tesr o ose glocose Tistape® or Cliniitin®. Recoged the pesuhs in Tatde 1.1

3. Place 15 mL of the 5% slocose/ 1% starch selution in e bag Tie off the other =ed of tie
bag, leaviag sulficienl spase for the expansion of tie contems in i bag Reoord the color
of 1he solution i Table 11,

4, Fill a 250-mL. besker of cup pwo-thinds Dl with disilied water, Add approsimarely 4 ml
of Lugod's solwtion so the distilled water anid recarcl the colos of the solition i Table 11
Test this selution for glacose and tecond the reanlss i Table 11,

5. Imimerss the bag m the beaker of solution

i Allow your setup w giead for approximaiely 30 minwies or uotl vou see o distine color
change in the bag or i the beaker. Record the (oo color of the zolution in the bag, aml o the
srbution in 1he beeker, (n Table E.1.

7. Test the Lipuid in the heaer and in the bag for e aresence of glucose. Beeord the reml s
In ‘Tabla 1.

Table 1.1
irihisl Salution Osiee Prassncs of Hucows
Canieats Il [] II-E F-IJIl
FLLY
d ux.x
ekt 0




4, Quantitstive datn wses numbess o measire shserved changes. How couhl i experiment
e modified so that quantitative daty could be collested to show that vwater diffuced 19 the

dinlysis bag?

4, Based oa vour ohserations, rank the following by relative size, hegirning with the smalbesc
glucose molecules, water molecules, K] molecules, membmne pores, stisch molecules.

















































