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Table 1: Waveform A, Four-Potential  
Carbohydrate Waveform4

Time (sec) Potential (V) 
(Ag/AgCI reference)

Gain* Ramp* Integration

0.00 +0.1 Off On Off

0.20 +0.1 On On On

0.40 +0.1 Off On Off

0.41 –2.0 Off On Off

0.42 –2.0 Off On Off

0.43 +0.6 Off On Off

0.44 –0.1 Off On Off

0.50 –0.1 Off On Off
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Columns:   CarboPac PA200 (3 x 250 mm)   
 CarboPac PA100 (4 x 250 mm) 
Gradient: PA200: 20–150 mM NaOAc 
 in 100 mM NaOH over 1 h
 PA100: 20–200 mM NaOAc 
 in 100 mM NaOH over 1 h
Flow Rate: PA200: 0.5 mL/min
  PA100: 1mL/min
Detection:  Pulsed amperometry, 
 quadruple waveform, 
 gold electrode
Samples:   Fetuin oligosaccharide 
 alditol standard
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Column:   CarboPac PA200 and guard
Eluent: Sodium acetate gradient in 100 mM
 Sodium hydroxide
Flow Rate: 0.5 mL/min, 1.0 (PA100)
Detection: Pulsed amperometry, gold electrode
Sample: PNGase-F digest of hlgG
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Column:   CarboPac PA200 and guard
Eluent: 0–5 min: 100 mM NaOH/
 5 mM NaOH
 60 min: 100 mM NaOH/
 180 mM NaOH
Temperature: 30 °C
Flow Rate: 0.5 mL/min
Inj. Volume: 9 µL from 10-µL loop
Detection: PAD (Au) Waveform A 
 (TN 21)
Sample: 1. PNGase-F digest of 
     human lgG
 2. Sialic acids standard
 3. neuraminidase digest (1)
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Column:   CarboPac PA200 and guard
Eluent: 0–5 min: 100 mM NaOH/
 5 mM NaOH
 60 min: 100 mM NaOH/
 180 mM NaOH
Temperature: 30 °C
Flow Rate: 0.5 mL/min
Inj. Volume: 9 µL from 10-µL loop
Detection: PAD (Au) Waveform A (TN 21)
Sample: 1. PNGase-F digest of human lgG
 2. ß-galactosidase digest of 
 sample 1
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Column:   CarboPac PA200 and guard
Eluent: 0–5 min: 100 mM NaOH/
 5 mM NaOH
 60 min: 100 mM NaOH/
 180 mM NaOH
Temperature: 30 °C
Flow Rate: 0.5 mL/min
Inj. Volume: 9 µL from 10-µL loop
Detection: PAD (Au) Waveform A (TN 21)
Sample: 1. human lgG digested in turn by 
     PNGase-F and neuraminidase
 2. ß-galactosidase digest of 
     sample 1

Figure 5. Desialylated and degalactosylated N-linked oligosaccharides from 
human polyclonal lgG separated CarboPac PA200 column.

Table 2: Standard Operating Procedures for Successful 
HPAE-PAD Assays

Procedure Explanation

Prepare eluents according to 
Dionex Technical Note 71.

Improperly prepared eluents are 
the number 1 source of HPAE-PAD 
problems.

If possible, have sodium 
hydroxide (e.g. 100 mM) in 
the sodium acetate mobile 
phase.

Acetate eluents without hydroxide are 
easily contaminated and can con-
taminate the whole chromatography 
system.

Monitor reference electrode 
pH and replace the reference 
electrode if the value in off 
by more than a few tenths of 
a pH unit.

Reference electrode failure will cause 
the wrong waveform to be applied 
causing a change in sensitivity and 
possible working electrode damage.

Use the waveform in Table 1 This waveform provides the best 
long term reproducibility of electrode 
response.

Use disposable Au working 
electrodes

These electrodes are more reproduc-
ible electrode- to-electrode than the 
conventional electrodes and do not 
require electrode polishing.

Establish a system suit-
ability standard

This allows you to check the system if 
you suspect a problem. For oligo-
saccharide analysis, an inexpensive 
maltodextrin or inulin standard might 
be appropriate.

Passion. Power. Productivity.
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