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INTTRODUCTION

[TRIFUGE?

S CENTRIFUGATION?



FINATION

ates at high speed and
es substances of
densities.”



BASIC PRINCIPLES OF
CENTRIFUGATION

hether it is precipitate,a
or cell organelle when rotated at
octed to a centrifugal force.

ined as
)

ek
rifugal force i
2r

e F=intensity of centrifugal force
ective mass of sedimenting particle
@ w=angular velocity of rotation

r=distance of migrating particles from central
- axis of rotation



mon measurement of F,in terms of
ce g is Relative Centrifugal Force RCF,

CF=(rpm)2(r)

| dicates that RCF varies with r,(the

f the sedimenti articles from axis of rotation
es idea of only basic principle,it does not take
other factors ie mass,shape,density of

rifugal force felt by particle is defined as
m=m0-movp



INSTRUMENTATION FOR
CENTRIFUGATION

wo components,an electric motor
to spin the sample and a rotor to hold tubes.

ere we describe2 types,the low speed,the
oh speed.
'1 7 * LOW SPEED CENTRIFUGE

1
* HIGH SPEED CENTRIFUGE

Mo



¥OVW SPEED CENTRIFUGES

ies have a standard low-speed
outine sedimentation of heavy

se instruments usually operate at room
ratures with no means of temperature control.

) types of rotors are used in it,Fixed angle and
ing bucket.

= 5)it is used for sedimentation of red blood cells until
the particles are tightly (facked into a pellet and
supernatant is separated by decantation.



TDAA-WS/TDAZ-WS Table-top Low-speed Centrifuge

QQ

24x10m| 8x10ml

4x50ml




MIGH SPEED CENTRIFUGATION

TRIFUGES
uges are used in more

sticated biochemical applications,higher speeds
temperature control of the rotor chamber are

1al. |

operator of this instrument can carefully control
| and temperature which is required for sensitive

biological samples.

3)three types of rotors are available for high speed
- centrifugation-fixed angle,swinging bucket,vertical
rotors






SIRA'CENTRIFUGE

sofisticated instrument

erated due to high speed



ARPRPIICATIONS OF CENTRIFUGES

echniques on which the application of
d on

A" ] l" .



ANALYTICAL TECHNIQUES

echniques require use of an ultra
be classified as

FERENTI. NTRIFUGATION
SITY GRADIENT CENTRIFUGATION
NAL CENTRIFUGATION

CNIC CENTRIFUGATION




ERENTIAL CENTRIFUGATION

TIAL CENTRIFUGATION

entrifugation is a technique
oy biochemists.

r is homogenisfd at 32 degree
| that contains buffer

homogenate is then placed in a centrifuge
spun at constant centrifugal force at constant

entrifuge called pellet and overlying solution
called supernatant.

@ e)the overlying solution is then placed in another
centrifuge tube which is then rotated at higher
speeds.



DIFFERENTIAL CENTRIFUGATION

Repeated centrifugation at progressively
higher speeds will fractionate cel

homogenates into their components,

Centrifugation separates cell components on the basis of size and density, The larger
and denser components experience the greatest centrifugal force and move most
rapily. They sediment to form a pellet at the bottom of the tube, while smaller, less
dense components remaln in suspension above, a portion called the supematant

o2 Lowspee
b1 CENTRIFUGATION

— ,:I.

SUPERNATANT |

": b e ettt s e ..ll

*a! \EDIUNSPEED
ik |CENTRRUGATION

SUPERNATANT 2

2| [Wwspee
] | CONTRFUGATON

SUPERNATANT 3

::—

|20 | VERY HIGH SPEED

| | |CENTRIFUGATION

flomagenate PELLET 1
whole cell
Nclei
(ytoskeletons

PELLET 3
Mmicrosomes
other small

vesicles

PELET 2
Mitochondra
Iysosomes
peroxisomes

PELLET 4

ribosomes
Viruses
large macromolecules




DENSITY GRADIENT
CENTRIFUGATION

RADIENT CENTRIFUGATION

ntrifugation is mainly used to
somes,membranese etc.

A sucrose density gradient is created by gently
rlaying lower concentrations of sucrose on
er concentrations in centrifuge tubes

e particles of interest are placed on top of the
lient and centrifuge in ultra centrifuges.

= d)the particles travel through the gradient until

they reach a point at which their density matches
- with the density of surrounding sucrose.,the the
fraction is removed and analyzed.
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At equilibrium, components

EQU||.|BR|UM SEDIMENTATION The sample is distributed have migrated to a region in

throughout the sucrose the gradient that matches
density gradient. thir own density.
The ultracentrifuge can also be used to

separate cell components on the basis of thelr CENTRIFUGATION CENTRIFUGATION
Duoyant density, independently of their 1 I P Lﬁﬁ;ﬂ?iﬂt
e or shape. The sample s uualy ither 1" sl " onpoen
layered on top of, or dispersed within, a o

steep density qradient that containg 3 ot i = high-bucyant
Pl g eep density

very high cancentration of sucrose o cesium SUCToEe

chloride. Each subcellular component will gradient

move Up or down when centrifuged until it (89, 20-10%)

reaches a position where its density matches —— TagT BEFORE EQUILIBRIUM FQUILIBRIUM
s sumoundings and then will move no further,

A series of distinct bands will eventually be - Asucrose gradient is shown here, The final bands can be
nroduced, with those nearest the battom of the  but denser gradients can be formed with (ollected from the base of
tube containing the components of highest ~ cesium chloride that are particularly useful the tube, a5 shown above.
buoyant density. The method isalso called ~ for separating the nucleic acids (DNA and RNA)

density gradient centrifugation.

component




ZONAL CENTRIFUGATION

IFUGATION
tion is also known as band or

of sedimentation coefficient
hrough liquid medium)

his technique a density gradient is created in a test
vith sucrose and high density at the bottom.

ample of protein is placed on the top of the
nt and then centrifuged.

= e)the proteins sediment according to their
- sedimentation coefficient and the fractions are collected
by creating a hole at the bottom of tube.



Rate-zonal centrifugation versus equilibriuam density gradient centrifugation
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SOPYCNIC CENTRIFUGATION

ENTRIFUGATION
as density gradient

e solution of b1 ogical sample and cesium salt
iformly distributed in a centrifuge tube and
ed in an ultra centrifuge.

der the influence of centrifugal force the
esium salts redistributes to form a density
gradient from top to bottom.

5 d)the sample molecules move to the region where
their density equals to the density of gradient.




ISOPYCNIC-ZONAL
CENTRIFUGATION
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CARE OF CENTRIFUGE AND
~ ROTORS

the manual before using centrifuges

@ 7)carefully clean rotors after centrifugation.



GATION IS A MODERN
HASY TEC QUE OF SEPERATION

'E TO CENTRIFUGATION IT IS EASY TO
ATE CELLULAR AND SUB CELLUAR
ONENTS

= 3)IT IS USED TO STUDY THE EFFECTS OF
CENTRIFUGAL FORCES ON CELLS
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