memhrane

o o 0o%8 @ © oo pure water I dilute solution I concertrated solution
water °© @0 . &% @° @ ¥ =0kPa =-200 kPa ¥ = -500 kP a
< =0 o ©
molecules 9 T 5 o @ o 60 @ O solute oo o 0 O O
OO oo OO o Oo:oo OOO O Cz{mgleculescl DI':' 0 'S OI IC:I O
o oo &R @ @ O 0O_ 0 O D 7
© o = ©o o o o o )
o o @ 083 o o o O 0
°00®°T "Ro 0 @8 o @ @o°
o o . O O o0 © O < D0 o i o] O o O
© o " R ° o o | o 0o | o O
net movement of watar 5 o DD O OO I o ]
dilute snlutlun cnncentrated solutian o “ O o O O O
o o9 49 o © o (o
low concentration of solute 8 o0 hlgh concentration of solute o, O . _Cl O o
high concentration of water 9= low concentration of water ::}

water diffises water diffilses

high weater potential (W)Mluwwaterpotential M frarm 0 to -200 kPa frorm-200to -500 kP g

BEKEKREK

lowe osmmotic pressure (OF) % high osmuotic pressure (OF)

Osmosis leads to an increase in the volume of a solution. If the solution is in a closed system e.g. a cell, this results in an
increase in pressure. Hydrostatic pressure is the pressure created by water in an enclosed system. It has the same units
as water potential, kPa. At a cellular level, this pressure is relatively large and potentially damaging.

An isotonic solution is a solution of equal concentration to a cell. Same concentration of water outside and inside cell.

A hypertonic solution is a solution of higher concentration than a cell. Concentration of water is lower outside so more
solutes.

A hypotonic solution is a solution of lower concentration than a cell. Concentration of water is higher outside, so less
solutes.

If an animal cell is placed in a solution with a higher water potential than that of the cytoplasm, water will move into the cell
by osmosis, increasing the hydrostatic pressure inside the cell. All animal cells have thin cell surface membranes and no
cell walls. The cell surface membrane cannot withstand the increased pressure and will break causim#the cell to burst —
cytolysis. Cytolysis is the bursting of an animal cell caused by increasing hydrostatic presstgleﬁv! el énters by osmosis.

If an animal cell is placed in a solution that has a lower water potentlal tha s, it will lose water to the solution
by osmosis down the water potential gradient. This will cau e volume of the cell and the cell surface
membrane to ‘pucker’ — crenation. Crenation is whenﬁel@r@ osmosgbecause water leaves the cell.

To prevent cytolysis/crenation, multicellgl usually t chanisms to make sure their cells are
continuously surrounded by e\@(‘: s with an e ntial (isotonic). In blood, the aqueous solution is
blood plasma. d
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Plant cells contain a variety of solutes, mainly dissolved in a large permanent vacuole. However plants are unable to
control the water potential of the fluid around them, for example, the roots are usually surrounded by almost pure water.

Plant cells have strong cellulose walls surrounding the cell surface membrane. When placed in a hypotonic solution, water
enters by osmosis, the increased hydrostatic pressure pushes the membrane against the rigid cell walls — turgor. Turgor is
the pressure exerted by the cell surface membrane against the cell wall in a plant cell. As the turgor pressure increases, it
resists the entry of further water and the cell is said to be turgid.



