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Establishment of deter mination method for the molecular weight of polyaspartic
acid by gel permeation chromatography-multi-angle light scattering
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ABSTRACT: Objective To establish a method for the determination of molecular weight and molecular weight
distribution of polyaspartic acid (PASP) by gel permeation chromatography-multi-angle light scattering
(GPC-MALS). Methods Influences of the gel column type and concentration of sample on the detection results
were studied taking commercially available polyaspartic acid products as samples. The number average molecular
weight, weight average molecular weight and molecular weight distribution were simultaneously determined by
GPC-MALS. Results The better results were obtained when the sample concentration was 18.5 mg/mL using the
Shodex Protein KW-803 gel column. The relative standard deviations of molecular weight and molecular weight
distribution were 1.8% and 0.7% respectively. Conclusion This method is simple and accurate, which can be used
for the determination of the molecular weight and molecular weight distribution analysis of PASP.
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Fig. 1 Chromatograms of determination of molecular weight and molecular weight distribution of polyaspartic acid using different types of gel
chromatographic columns
(a): Shodex OHpak SB-802; (b): Shodex Protein KW-803
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Tablel Determination resultsof molecular weight and molecular weight distribution of polyaspartic acid using different types of gel
chromatographic columns

(min) (Mw, g/mol) (Mn, g/mol) (Mw/Mn)
Shodex OHpak SB-802 9.215~10.759 4.860x10° 4.809x10° 1.011
Shodex Protein KW-803  14.218~23.317 5.680%x10° 3.747x10° 1.516
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Table2 Determination results of molecular weight and molecular weight distribution of different concentrations of PASP (n=3)

(mg/mL) (Mw, g/mol) RSD(%) (Mw/ Mn) RSD(%)

10.3 5.934x10° 2.3 1.423 0.8
5.962x10° 1.441
6.192x10° 1.444

18.5 5.913x10° 2.1 1.506 0.9
5.863%x10° 1.489
5.680x10° 1.516

42.6 5.786x10° 1.9 1.235 1.0
5.651x10° 1.211
5.869x10° 1.221
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Table3 Precision results of molecular weight and molecular weight distribution of PASP

1 2 3 4 5 6 RSD(%)
(Mw, g/mol)  5.913x10°  5.867x10°  5.863x10°  5.680x10°  5.721x10°  5.937x10°  5.830x10’ 1.8
(Mw/Mn) 1.506 1.515 1.489 1.516 1.511 1.499 1.506 0.7
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