
d e g a s s e r, an ED40 electrochemical detector, and an AS3500 auto-
s a m p l e r. The working electrode is a disposable polye s t e r - g o l d
w o rking electrode (P/N with a silve r – s i l ver chloride re f e rence elec-
t rode. The column is a new CarboPac™ PA20 anion-exc h a n g e
column (3 mm 3 150 mm, P/N 060142), operated at 0.5
mL/min. All data acquisition was performed using Di o n e x
Pe a k Net 6 chromatography software .

R e s u l t s
Fi g u re 1 shows 400 consecutive runs for the separation of a mix of
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igh performance anion-exchange chro m a t o g r a p h y
( H PAEC) with pulsed amperometric detection (PAD) is a

re l a t i vely new separation technique for carbohydrates. This detec-
tion technique is direct (no derivatization is re q u i red), highly sen-
s i t i ve and selective, and compatible with gradient elution
techniques. HPA E C – PAD has been applied successfully to food,
d i e t a ry fib e r, and complex carbohydrate analysis and is also widely
used for glyc o p rotein re s e a rch. In c re a s i n g l y, it is being applied to a
variety of routine monitoring and re s e a rch applications and has
been approved for use in several official methods (1–3).

Experimental Conditions
Dionex Bi o - LC consisting of a GP40 gradient pump with on-line

H

Figure 2: Low-level determinations (200 fmol). Column: 3 mm 3 1 5 0
mm CarboPac PA20; eluent: 12 mM sodium hydroxide; flow rate: 0.5
mL/min; detection: pulsed amperometry, disposable gold electrode;
sample: mix of six monosaccharides (200 fmol; 10 mL); Peaks: 1 5 f u c o s e ,
2 5 galactosamine, 3 5 glucosamine, 4 5 galactose, 5 5 glucose, 6 5
m a n n o s e .

Figure 1: 400 consecutive injections of mix of six monosaccharides us-
ing the gold disposable electrode. Column: 3 mm 3 150 mm CarboPac
PA20, eluent: 12 mM sodium hydroxide; flow rate: 0.5 mL/min; detec-
tion: pulsed amperometry, disposable gold electrode; sample: mix of six
monosaccharides standard (50 pmol).
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six monosaccharides standard with electrochemical detection us-
ing a disposable gold electrode. Better sensitivity is obtained with
the new column than was possible with previous columns. Fi g u re
2 shows the detection of 200 fmol of the mix of six monosaccha-
ride standards (P/N 043162). Fi g u res 3 and 4 are re p re s e n t a t i ve
c h romatograms of typical carbohydrate applications for this col-
u m n .

C o n c l u s i o n s
Fa s t e r, more efficient separations of glyc o p rotein monosaccha-
rides, with better spacing, we re achieved across a range of isocratic
sodium hyd roxide concentrations. Sensitivity of monosaccharide
detection was improved as a consequence of the higher efficiency
resin and narrower column diameter. The use of disposable gold

e l e c t rodes significantly reduces system start up equilibration time
as well as cell–cell detector peak area response va r i a b i l i t y.

R e f e re n c e s
( 1 ) Method for the Analysis of Sucrose, Glucose and Fructose in Cane Mo-

lasses, officially adopted at the 21st Session of the International Commis-
sion for Uniform Methods of Sugar Analysis, Havana, Cuba, 1994 (fir s t
action approval of AOAC Method 996.04).

( 2 ) ISO Method 11292:1995 Instant Coffee Determination of Free and Total
Carbohydrates Method by High Performance Anion-Exchange Chro-
matography (first action approval AOAC Method 995.13).

( 3 ) Determination of Fructans in Food Products (first action approval AOAC
Method 997.08).
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Figure 4: Sialic acids. Column: 3 mm 3 150 mm CarboPac PA20; elu-
ent: 20–200 mM NaOAc in 100 mM sodium hydroxide over 10 min; flo w
rate: 0.5 mL/min; detection: pulsed amperometry, disposable gold elec-
trode; sample: NANA, NGNA.

Figure 3: Monosaccharide analysis of MAb hydrolysates. Column: 
3 mm 3 150 mm CarboPac PA20; eluent: 16 mM sodium hydroxide; flo w
rate: 0.5 mL/min;, detection: pulsed amperometry, gold electrode; sam-
ple: mix of six monosaccharides standard–2 M TFA hu MAb hydrolysate
(5 mg injection). Peaks: 1 5 fucose, 2 5 galactosamine, 3 5 g l u c o s a m i n e ,
4 5 galactose, 5 5 glucose, 6 5 m a n n o s e .


