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Electrophoresis
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IMA | FACTORS AFFECTING ELECTROPHORETIC MOBILITY | DURGADEVI G | AP |

24-12-2025 SNSCPHS |

2124




Principle of Electrophoretic Mobility TR

> l 1 RATE OF MOVEMENT

— | ELECTRIC > v
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v=u*E
MOVEMENT Units: m/s / (V/m) = m? (V-s)

1 VOLT / METER
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Formula for Electrophoretic Mobility

p=Q/ (6mr)
Where:
i = Electrophoretic mobility
Q = Net charge on the ion
r = lonic radius of the solute

N = Viscosity of the medium
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Fast

High Charge

Attracted strongly to electrode

Large Size

Experiences more friction

High Viscosity

Resists molecular movement

Slow
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INSTIOEE,

Categories of Electrophoretic Methods

Free or moving boundary electrophoresis
Electrophoresis < Categories of Electrophoretic Methods <

Zone electrophoresis (using supporting medium)
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Practical Context
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Principle of Operation

Electrophoresis < Applications <

Variants (Types) <

<

Separating charged particles

Uses electric field

Migration based on charge and size

Proteins

Colloids

Biomolecules

Paper electrophoresis

Gel electrophoresis

Capillary electrophoresis
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Electrophoresis Types

QA

Gel Capillary Common
Electrophoresis Electrophoresis Features
Uses paper as the Employs agar, Ltilizes a narrow Migration under DC
medium, with low or agarose, or bore fused quartz voltage and
high voltage. polyacrylamide gels. tube. detection of bands.
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Introduction to Factors Affecting Mobility LT

|- Charge
|- Size
|- Viscosity

Electrophoretic Mobility I-"[

| Applied Voltage

|l
|- lonic Strength
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Net Charge (Q)
_pH EFFECT |

T Acidic pH (low H) = (3)
@) Protonation (+)

MOBILITY

Higher Net Charge =t
Higher Mobility
u<>Q

NET CHARGE (Q)

[ ZERO MOBILITY
_(=) Neutral / Zwitterionic
Species

ZERO MOBILITY
C{; Basic pH (high OH") = (5

Depropration ((-)

Electric Field (E)
+ +
C . ( A~ 0

ForceQE  F= QE
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lonic Radius/Molecular Size (r)
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MOBILITY |

Larger Size / Radius =‘
Lower Mobility

INVERSE RELATIONSHIP

|~ |

Larger r = Slower (<)
47, Speed

u<1/r
IONIC RADIUS / N} Medum
MOLECULAR SIZE (r) . - larger molecules
FR'CTION / RESISTANCE BIOMOLECULE SEPARATION )

é@ﬁ’ yS‘ Key for separating
Proteins & large
{ﬁ‘l large Biomolecules

Neutral /
Zwitterionic Species
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Viscosity of Medium (n) o8

MOBILITY | INVERSE RELATIONSHIP
Higher Net viscosity Thicker Medium =
@ Lower Mobility @ Slower Speed @
u<1/n
............. TR —
- larger molecules
-
FLOW RESISTANCE Eloliiol

; -+ Thinner Gel +  Thicker Gel
7 Medium (e.gl, buffer, gel)

affects resistance migration more

N AP
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pH of Solution/Buffer T

DETERMINES NET CHARGE AFFECTS DIRECTION
lonization State & -9 i
& Net Charge 2 | 4;' Anions to Anode (+) L

H+ H,
= — =>
(o} (o}

+ Charge / pH Basic pH

pH OF SOLUTION
/ BUFFER

OPTIMAL pH

COMMON BUFFERS |
Barbitone (pH 8.6)
Tris-Acetate (7.6

N Buffer y

T . 'V
DA Y,
AN iy
K S 9

PP S 5
De i O R
AR
2 LS |
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Applied Voltage and Electric Field
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Higher Voltage =
-=4#) Faster Migtation Speed

Speed < V, E t t

100-300V
Slower Separation
Safer / Less Heat

E:) A

Up to 10,000V
Faster Separation
Sharper Bands
Risky / More Heat

! o

Efficiency (N) increases
N ‘{._{._
N = (uEdd) D

X

2D), where E = V/d

+ -

Electric Field (E) = Voltage (V)
| =V / Distance (d)
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lonic Strength and Other Influences

B onic saaxassrecr 3 oA RANGE

‘ Higher lonic Strength = Typically 005-0,5M
Reduced Mobility For Separations
EP Shielding Charges
\_ J

X

°o o
O Increased Incnic Strength

IONIC STRENGTH
AND OTHER!| FIELD R%duece Net Charge Mobility
o

TEMPERATURE EFFECT OTHER FACTORS
Affects Visciosity & Buffer T
:  Diffusion 0g) Buffer Type
& ! é Medium Porosity
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Summary:
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PARTICLE PROPERTIES

* Net Charge (Q)
Reization/Net Charge

/
PARTICLE PROPERTIES o W w<lF § § OTHER |PROPERTIES

x Net Charge (Q) Viscocity S—
Size/lonic Rability ' Lower Mobility éi\'“{%

Hip+Q u<clF f l u <€ <15.5D) z

Yo,

LOW VOLTAGE IONIC STRENGTH
FACTORS INFLUENICG
. HigherQ= ELECTROPHORESIIS JiLTypically Col= €lgluer
:E Lower é Shedur Mobility
Radius (r

BUFFER PROPERTIES APFIPLIED FIELD
w77 Voltage (/ Field () 4+~ Higher V/E=85M
?z}jr Faster Separation @—0 4= Faster Speed

Ert Sae/lssHeat @3 +—— Tris-Aceate
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INSTIDIPTE

Assessment

1. Electrophoretic mobility is directly proportional to:
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Assessment

1. Electrophoretic mobility is directly proportional to:

a) Viscority of the medium b) Molecular size
@z ~ @
py i |
- -/

c) Net charge on the ion d) lonic radius

9. > ° —~ @
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INSTIDIPTE

Assessment

2. Which factor inversely affects electrophoretic mobility?
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Assessment

2. Which factor inversely affects electrophoretic mobility?

a) Viscority of the medium b) Molecular size
k,:_ ;‘
¢) Net charge on the ion d) lonic radius

1
*1

+3 — +1
9 9 o — @
+2
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Assessment

3. The pH of the buffer in electrophoresis primarily affects:
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Assessment

3. The pH of the buffer in electrophoresis primarily affects:

a) Viscority of the medium b) Molecular size

’—r ™ +3
R | | 9=
" -0 —0 -
c) Column length d) Solvent polarity
: norgolar 9 SOr ol rOngCar Y wivert
® — s — — s —
o,
@ 5-0 @, — 9 » L
5! » * 2!
—’ — — —
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