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Simultaneous analysis of galacturonic acid and neutral sugars
by a HPLC method with amino column

Yomiko Yoshino

The method for simultaneous analysis of galacturonic acid and neutral sugars which constitute pectic
substances was examined by HPLC analysis using the amino column (Shodex Asahipak NH2P-50). The

temperature of column was 40°C and the refractive index detector was used. This method using 95% ace-

tonitrile solution including 1.75% phosphoric acid allowed to clearly separate galacturonic acid, glucose,

galactose, arabinose, mannose, rhamnose, xylose, fucose and ribose with glycerol as an internal standard.
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#F+ 1 Results of HPLC separation of neutral sugars and galacturonic acid

HPLC conditions Results
Mobile phase pH Temperature(°C) Detector Neutral sugars  Galacturonic acid
0.02M Phosphate buffer 7.0 40 RI Not separated Detected
0.05M Na-borate-0.2M borate 8.0 40 RI No No
0.06M Na-borate-0.2M borate 8.0 50 RI No No
0.05M Na-borate-0.2M borate 9.0 40 RI No No
0.05M Na-borate-0.2M borate 9.0 50 RI No No
0.10M Na-borate-0.4M borate 8.0 40 RI No No
0.10M Na-horate-0.4M borate 8.0 50 RI No No
0.10M Na-borate-0.4M borate 9.0 40 RI No No
0.10M Na-borate-0.4M borate 9.0 50 RI No No
0.10M K-phosphate-5% Methanol  10.5 30 RI No No
0.10M Na-acetate-50% Methanol 4.5 40 RI No No
0.05M Acetic acid-75% Acetonitrile 3.4 30 RI Not separated No
0.10M Acetic acid-75% Acetonitrile 3.2 30 RI Not separated No
0.10M Acetic acid-75% Acetonitriel 3.2 40 RI Not separated No
0.10M Acetic acid-80% Acetonitrile 3.1 30 RI Not separated No
0.20M Acetic acid-80% Acetonitrile 3.1 30 RI Not separated No
0.20M Acetic acid-80% Acetonitrile 3.1 50 RI No Detected
0.15M NHy-acetate-60%Acetonitrile 7.8 30 RI Not separated No
0.10M NHy-acetate-70%Acetonitrile 7.9 30 RI Not separated No
0.20M NHjy-acetate-70%Acetonitrile 7.9 30 RI No No

Not separated ; Peak was detected, but overlapped. No; Peak was not detected.
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% 2 Analytical conditions of HPLC and retention times of sugars

|
w
N
Eluent Samples Retention time(min) |
Colum Neutral Internal standard
Phosphoric ~ Aceto- pH  Temp. (O) Singleor  Galacturonic eutral sugars nternal standards
Acid (%) nitrile (%) mixture Acid Glu Gal Ara Man Rha Xyl Fuc Rib Gly Sor
1.0 80 1.3 30 Single 20.83 18.29 20.98 14.63 ND 10.90 12.60 11.94 11.38 — —
15 85 1.1 30 Single 25.12 28.37 32.70 20.37 25.05 12.05a 16.95 15.90a 13.37a 11.62 —
2.0 85 1.0 30 Single 24.67 27.12 32.02 20.08 25.77 11.63a 16.45 15.27a  14.75a 11.83a -
1.75 88 1.0 30 Single 30.38 34.78 40.92 23.22 30.63 ND 18.97 17.55 16.33a ND 40.28
30 Mixture ND 33.13 39.77 22.85 30.12 ND 18.72 17.52 16.15a — —
40 Mixture ND 31.62 37.25 21.75 28.78 ND 18.08 16.82 15.75a - -
50 Mixture 31.52 29.18 33.85 19.98 26.63 11.82a 17.05 ND ND - -
1.5 90 1.1 30 Single 37.83 45.80 54.80 28.35 40.08 ND 22.57 20.78 18.78 ND 55.47
30 Mixture ND 43.62 55.35 27.95 39.25 ND 22.23 20.77 18.58 - -
40 Mixture ND 41.23 49.38 26.67 37.25 ND 21.35 19.78 17.92 — -
50 Single 30.98 - - - - - - - - - -
1.75 90 1.0 30 Single 38.50 47.90 57.97 29.45 42.08 16.55a 23.10 21.42 19.22 ND 59.98
30 Mixture ND 46.00 56.62 29.02 41.37 16.37a 22.77 21.37 19.03 — -
40 Mixture 35.48 43.33 52.33 27.50 39.03 ND 21.88 20.42 18.32 — —
50 Mixture ND 38.80 45.67 24.48 35.30 ND 20.13 18.40 17.03 - -
2.0 90 1.0 30 Single 35.38 43.48 52.83 27.62 38.70 15.75a 21.83 20.27 18.35 15.90a 53.48
30 Mixture ND 41.40 50.93 27.15 37.43 ND 21.32 20.18 18.15 ND 53.26
1.75 93 0.9 40 Single 42.80 58.00 70.33 33.47 51.55 18.30a 26.15 23.88 2147 18.63a 74.53
40 Mixture 42.98 56.75 69.40 32.98 50.97 17.88a 25.90 23.73 21.30 — 75.13
40 Mixture 42.75 56.12 68.38 32.87 50.52 18.05ab  25.82 23.78 21.35 18.60ab - )g
1.75 95 0.9 40 Single 46.72 74.38 88.41 39.18 66.88 20.49 30.65 28.41 24.45 22.78 - i
40 Mixture 46.71 72.76 87.29 38.64 65.65 20.35 30.28 28.23 24.36 22.79 — Ijj?

— : Not analyzed, ND: Not detected, a: peak is absorbed into the negative peak, b: peaks are overlapped
Glu: glucose, Gal: galactose, Ara: arabinose, Man: mannose, Rha : rhamnose, Xyl: xylose, Fuc: fucose, Rib: ribose
Gly: glycerol, Sor: sorbitol
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1 HPLC chromatogram of a standard mixture of sugars
Mixture of sugars containing galacturonic acid (GA), glucose (Glu), galactose (Gal), arabinose (Ara), mannose
(Man), rhamnose (Rha), xylose (Xyl), fucose (Fuc), ribose (Rib), ware eluted with 1.75% phosphoric acid-93%
acetonitrile solution with glycerol (Gly) as an internal standard.
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B2 HPLC chromatogram of a standard mixture of sugars
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Mixture of sugars as described in Fig. 1 ware eluted with 1.75% phosphoric acid-93% acetonitrile solution

with sorbitol (Sor) as an internal standard.
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B3 HPLC chromatogram of a standard mixture of sugars

x102 minutes

Mixture of sugars as described in Fig. 1 ware eluted with 1.75% phosphoric acid-95% acetonitrile solution

with glycerol (Gly) as an internal standard.
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