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Influence of different chromatograph columns and standard curves on
molecular mass and molecular mass distribution of dextran by HPGPC

CHENG Dong

( Jiangsu Institute for Food and Drug Control, Nanjing 210019, China )

Abstract Objective: To study the influence of different chromatograph columns and standard curves on
molecular mass and molecular mass distribution of dextran by high performance gel permeation chromatography
(HPGPC ). Methods: Molecular mass and molecular mass distribution of dextran were determined by HPGPC
with TSK G4000 PWXL, SHODEX OHPAK SB-803 HQ and Agilent P AQUAGEL-OH MIXED-M columns,
respectively. Selected dextran standard ( set ) D1-D8 series of reference materials with known molecular weight
for the combination of standard curves, and then compare the results calculated by different serious of standard
curves that handled with the WATERS GPC softwares. Results: There were obvious differences between results of
different chromatograph columns. The deviation of weight average molecular mass ( M, ) was up to 3%, the number
average molecular mass (M, ) and the peak molecular mass ( M, ) were up to 12% and 25%, respectively, and the

molecular mass distribution width ( D ) between three columns was up to 16%. The deviation of different serious
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of standard curves was up to 10%. Conclusion: There are differences in the determination of molecular mass and

molecular mass distribution by different chromatograph columns and standard curves.

Keywords: dextran; molecular mass; molecular mass distribution ; high performance gel permeation chromatography
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Fig.1 HPGPC chromatogram of D0 and D2000 with different chromatograph columns
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Tab.1 Different standard curves with different chromatograph columns

X R

( reference

TSK G4000 PWXL SHODEX OHPAK SB-803 HQ PL AQUAGEL-OH MIXED-M
RIS > RIHER > FrifEHh 2k >

r r r
('standard curve ) ( standard curve )

substance ) ('standard curve )

D1~D8 Y=-031X+9.73 0.978 1 Y=-035X+941 0.984 2 Y =-0.42X +10.80 0.990 3
D1~D7 Y =-0.34X + 10.26 0.980 4 Y =-0.33X+9.03 0.995 2 Y =-0.40X + 10.45 0.994 5
D14567 Y =-0.34X +10.35 09795 Y=-0.33X+9.03 0.994 7 Y =-0.40X + 10.47 0.994 2
D13457 Y =-0.34X + 10.25 0.9737 Y =-0.32X + 8.90 0.997 6 Y=-0.39X +10.31 0.995 2
D13467 Y=-0.33X+10.18 09795 Y =-0.33X+9.02 0.994 5 Y =-0.40X + 10.40 0.993 6
D13567 Y =-0.34X +10.32 0.9815 Y =-0.33X+9.01 0.994 5 Y =-0.40X + 10.43 0.9939
D12567 Y =-0.35X + 10.44 ‘ 0.990 0 Y =-0.33X +9.06 0.995 8 Y =-0.40X + 10.50 0.995 8
D12467 Y =-0.34X + 10.28 0.986 4 Y =-0.33X+9.05 0.9955 Y =-0.40X + 10.46 0.995 2
D12457 Y=-0.34X + 10.36 0.980 4 ’ Y=-0.32X +8.94 0.998 7 Y =-0.40X +10.36 0.9970
D12357 Y =-0.34X + 10.32 0.981 8 Y=-0.32X +8.92 0.998 1 Y =-0.39X + 10.34 0.996 2
D12367 Y =-0.34X +10.24 0.987 8 Y =-0.26X +7.91 0.984 9 Y =-0.40X +10.44 0.994 7
D12347 Y=-0.33X +10.18 0.9772 Y =-0.32X + 8.90 0.997 5 Y'=-0.39X +10.28 0.995 6
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Tab. 2 The deviation of M, of different standard curves with different chromatograph columns

s , AR 22 AFDX i 22
A A TEpE T . .
D1~D7 D12567 D12457 (relative D14567 ( relative
( chromatograph column ) (dextran ) o
deviation ) /% error ) /%
TSK G4000 PWXL T20 22 111 20 645 — 6.63 21574 2.43
T40 42 632 40978 — 3.88 42157 1.11
SHODEX OHPAK SB-803 HQ T20 23 656 — 21288 10.01 22333 5.60
T40 39 246 — 37 685 3.98 39975 1.86
PL AQUAGEL-OH MIXED-M T20 23 338 — 22197 4.89 23103 1.01
T40 40958 — 38 697 5.52 40 659 0.73
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Tab.3 The comparison of molecular mass and molecular mass distribution of dextran with different chromatograph columns
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(dextran ) (result ( detected ( relative ( detected (relative (detected (relative (average )
paramelers ) yalue)  deviation ) /% value ) deviation ) /% value ) deviation ) /%
T20 M, 21574 2.09 22333 1.35 22197 0.74 22 035
M, 11841 7.89 13 547 5.38 13178 2.51 12 855
M, 12 648 17.84 17 480 13.54 16 057 4.30 15 395
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M, 16 220 11.56 20032 9.22 18772 2.35 18 341
M, 19073 24.98 30 384 19.52 26 811 5.46 25423
D 2.61 15.72 2.00 11.63 2.17 4.09 2.26
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