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Chemical structural features and primary molecular conformation
of polysaccharide HPS4-1A from Hedysarum polybotrys
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Abstract: Objective To study the chemical structural features and conformation of polysaccharide HPS4-1A from Hedysarum
polybotrys. Methods A fraction of water-soluble neutral polysaccharide was obtained from H. polybotrys by aqueous extraction
followed by precipitation with ethanol. The homogeneous polysaccharide named HPS4-1A was obtained after treated with Savage
method and H,0,, and purified with Sephadex G-200 gel filtration chromatography. Then GC, HPGC, GPC-MALLS, element
alanalyser, phenol sulfuric acid method, and Bradford method were used to study the physicochemical property of HPS4-1A; The
conformation was primarily analyzed with GPC-MALLS method. The connection, main chain and branched-chain structures, and the
condition of branching point were studied by methylation, partial acid hydrolysis, and NMR method. Results The absolute and
relative molecular weights of HPS4-1A were 7.386 x 10* and above 6.68 x 10%; HPS4-1A was a heteropolysaccharide and consisted of
L-rhamnose, L-arabinose, D-glucose, and D-galactose (1 : 2 © 1 : 2). HPS4-1A proved to be a neutral sugar, with 1, 6- and 1, 2,
6-a-D-galactopyranosyl and 1, 5- and 1, 3, 5-a-L-arabinofuranosyl residues in backbone, and 1, 4- and 1, 4, 6-a-D-glucopyranosyl and
1, 2- and 1, 2, 4-a-L-rthamnofuranosyl residues in branches. Arabinose mainly connected the end of backbone, and glucose and a
small quantity of arabinose mainly connected the end of branches. Conclusion HPS4-1A is a new neutral heteropolysaccharide from
H. polybotrys. HPS4-1A has a random coil state conformation with monodisperse mass distribution.
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£ 2 HPS4-1A 9 'H-NMR #1 *C-NMR ¥ 5158
Table 2 "H-NMR and *C-NMR chemical shifts of HPS4-1A
EZ /020 C-1/H-1 C-2/H-2 C-3/H-3 C-4/H-4 C-5/H-5 C-6/H-6 22 Uik
A a-L-Araf(1— 113.4/— 84.2/420  76.8/3.95  86.5/4.00 64.9/3.82,3.86 11-12
B —5)a-L-Araf(1— 107.6/5.06 81.3/420  75.6/4.05  86.5/427  69.6/3.79,3.91 13-14
C —3,5)a-L-Araf(1— 108.5/5.04 80.7/427  84.2/4.04  81.2/445  72.8/3.82,3.96 13-14
D —2)a-L-Rhap(l— 101.0/— 78.6/4.10  72.7/3.87  76.0/3.41  70.2/3.74 20.73/1.11 13,15
E —2,4)a-L-Rhap(1— 101.0/— 79.2/420  72.8/3.92 84.2/3.82 72.8/3.47 21.0/1.12 13,16-17
F a-D-Glep (1— 102.0/4.87 74.3/3.61  76.0/3.96  73.6/3.87 75.6/3.74 72.7/3.44 17-18
G —4)a-D-Glep (1— 102.6/5.06 74.3/3.60  76.0/3.84  79.3/3.50  73.7/3.63 65.0/3.63,3.68 19-20
H —4,6)a-D-Glep (1> 101.8/4.97 74.3/3.61  75.6/3.70  78.6/3.41  72.8/3.68 76.0/4.00 19-20
I —6)a-D-Galp (1— 101.8/5.04 72.0/3.91  72.8/4.10  71.0/3.87 72.7/4.27 69.6/3.79,4.00 19-21
K —2,6)a-D-Galp (1— 102.0/5.06 80.7/3.87  73.7/3.10  72.8/3.92  72.0/4.30 70.2/3.82,4.05 21-23

=7 R B AR AT AL E R

“—” indicates that the data was not assigned
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