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Preparation of low viscosity polysaccharide from Plantago ovata Forsk by sulfation
method and its structural characterization and antioxidant activities
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Abstract : Plantago ovata Forsk has laxative and digestive effects, but due to its high viscosity, it is difficult to conduct sys-
tematic research on its polysaccharide components. Therefore , in this study,the low viscosity sulfated polysaccharide of P. ova-
ta( POFP-S) was prepared by chlorosulfonic acid-pyridine method. , POFP-S was further separated and purified by DEAE-
650M and Superdex 200 column to obtained a neutral and an acidic homogeneous polysaccharide ( POFP-S1,POFP-S2) | of
which the POFP-S1 was mainly composed of rhamnose , arabinose ,xylose ,and glucose, with a molecular weight of 3 556 kDa
and a degree of sulfate substitution of 0.364 ,while POFP-S2 was composed of arabinose and xylose,with a molecular weight
of 833.7 kDa and a degree of sulfate substitution of 1.080. The characteristic absorption peaks in infrared spectroscopy ( FT-
IR) confirm the success of sulfation modification. The results of X-ray diffraction (XRD) and Congo red test show that both
POFP-S1 and POFP-S2 have a triple helix structure,and with a crystalline and amorphous structure. This also indicates that
sulfation modification does not affect the three-dimensional structure of the polysaccharides. The in vitro antioxidant activities

of the sulfated polysaccharides were studied using DPPH, ABTS and OH free radical scavenging assays,and it was found that
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both POFP-S1 and POFP-S2 exhibited antioxidant activity. The results will provide a literature basis for further research on

the structure and activity of polysaccharides from P. ovata ,as well as the development of potential medicinal and food products

and provide theoretical references for the study of high viscosity polysaccharides.
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Fig. 1  Polysaccharide viscosity measurement results
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5 P RAGHIN 21 2 15 POFP-ST ZHE 90 T AR,
43 556.0 kDa, POFP-S2 Z f# (1) 43 1 ity 833. 7
KDao &L S Frow, Wil 2248 i a0 52 B 40 3 o
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&1 POFP-S1,POFP-S2 iiE#E B ERR GRESE NRERESFE

The sugar, protein , uronic acid,sulfate content,degree of substitution, molecular weight of POFP-S1 and POFP-S2

Table 1
7 A1 B A =1 g AH 4fi B
B i E i B oM s
oy L .
Sample Sugar( % ) Protein( % ) Uronic acid( % ) Sulfate group (% ) <ubstitution weight(kDa) phase purity
POFP-S1 56.46 - 2.91 17.55 0.364 355 6.0 94.20
POFP-S2 56.41 - 3.68 38.09 1.080 833.7 98.89

TE 3R =7 FORHE il AR A 220 53

Note:"-" in the table indicates that the ingredient was not detected in the sample.
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Fig.5 The HPLC chromatograms of POFP-S1 and POFP-S2
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Table 2 Monosaccharide composition of POFP-S1 and POFP-S2

b ST Rha AR Xyl BTHEACHE Ara A Glu
Sample (%) (%) (%) (%)
POFP-S1 7.58 67.66 21.67 3.09
POFP-S2 - 64.73 35.27 -
TR =7 FORFRE PRI EZ S
Note:"-" in the table indicates that the ingredient was not detected in the sample.
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Fig. 6  Analysis of POFP-S1 and POFP-S2 monosaccharide composition
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Fig. 8 Ultraviolet absorption spectra of POFP-S1 and POFP-S2
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