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Outline
• Introduction to Capillary Electrophoresis
• Instrumentation
• Two-Wavelength LIF Detection
• Fluorophore Pair Behavior
• CGE Analysis of Molecular Weight using 

Size Standards
• cIEF Analysis of Peptides and Protein 

Digests
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V = µeE ,  where

V = ion velocity

E = applied electric field

µe = electrophoretic mobility

µe = q/(6phr) ,  where

q = ion charge

h = solution viscocity

r = ion radius

Time
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µEOF = ez/h ,  where

e = dielectric constant

z = zeta potential

VEOF = µEOFE ,  where

VEOF = EOF velocity

µEOF = EOF mobility

µA =  µe + µEOF ,  where

µA = apparent mobility

Electroosmotic Flow
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Capillary Zone Electrophoresis

Capillary Gel Electrophoresis

Capillary Isoelectric Focusing
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Emission Spectra, Excitation at 543.5nm
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Texas Red

BODIPY 
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Emission Spectra, Excitation at 543.5nm
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SDS - PAGE

µ = b - C log(Mw)

b = function of gel-free mobility

C = function of gel concentration

-
- - - - -

+

µ = mobility
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Aldolase Bovine Serum Albumin Phosphorylase B b-Galactosidase
Molecular Weight 39500 66000 97000 116000

Time 1 1045.5 1269.0 1551.5 1699.5
Time 2 1045.0 1272.5 1556.0 1720.0
Time 3 1050.0 1275.5 1558.5 1721.0
Time 4 1052.5 1276.5 1559.0 1726.0
Time 5 1052.0 1277.0 1558.5 1730.5
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Bodipy + Egg Albumin - Run Independent from Standards
Run Time 1/T ln(MW) MW
1 1094.0 0.00091408 10.7141 44985
2 1093.5 0.00091449 10.7131 44940
3 1095.5 0.00091283 10.7069 44661
4 1105.5 0.00090457 10.7259 45521
5 1115.0 0.00089686 10.7491 46588

Texas-Red-X + Egg Albumin - Run Simultaneous with Standards
Run Time 1/T ln(MW) MW
1 1104.0 0.00090580 10.738 46079
2 1105.0 0.00090498 10.740 46177
3 1110.0 0.00090090 10.741 46225
4 1109.5 0.00090131 10.735 45953
5 1110.5 0.00090050 10.739 46102

Average Standard Deviation
MW based on Combined Runs 45300 1000
MW based on Simultaneous Runs 46100 100
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Two Step cIEF
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des-Asp1-angiotensin I 8.25 10.520 10.367 10.147 10.087 10.427
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Run External Calibration Internal Calibration
1 7.23 7.42
2 7.29 7.37
3 7.46 7.34
4 7.54 7.39
5 7.34 7.39

Average 7.37 7.38
Standard Deviation 0.12 0.03



0

1

2

3

4

6 8 10 12 14 16 18
Time(min)

Vo
lts

cIEF of digested b-Casein co-injected with pI standards



6 8 10 12 14 16 18
Time(min)

Transmitted Channel

Reflected Channel

Subtracted



Conclusion

• Laser-Induced Fluorescence Detection
• Increased Precision Using Two-Wavelength 

Analysis in CGE and cIEF
• Ability to Determine Standard Markers in a 

Noisy Electropherogram
• Future Applications



Partial Protein Digest

Cleaving sites
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