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Abstract: In order to develop a novel organic zinc supplement, Polygonatum rhizoma polysaccharide
from the medicinal and edible herb Polygonatum rhizoma was chelated with zinc sulfate to prepare
Polygonatum rhizoma polysaccharide chelate zinc. We optimized the chelation process, characterized
and evaluated the chelated compound by using UV-Visible spectroscopy, Fourier transform infrared
spectroscopy (FT-IR), scanning electron microscopy (SEM), and an in vitro Caco-2 cell absorption

model experiments. The experimental results show that the optimal chelation process is at a
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temperature of 60 C, pH=7, t=60 min and a polysaccharide-to-zinc ratio of 8 : 1, the chelation rate
can reach 58. 7% under the conditions. Zn®" adsorbs onto Polygonatum rhizoma polysaccharide and
forms chelates with carboxyl, hydroxyl, and carbonyl groups as chelating sites. The expression levels
of zinc transport proteins ZnT-4, ZnT-6 and ZnT-8 are increased in Caco-2 cells. Therefore, the
prepared Polygonatum rhizoma polysaccharide chelate zinc has good chelating properties and potential
to promote zinc absorption.

Keywords: Polygonatum rhizoma polysaccharide chelate zinc; in vitro Caco-2 cell absorption model;
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Fig.1 Single factor experimental results for preparation of Polygonatum rhizoma polysaccharide chelated with zinc
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Table 1 Analysis of variance of regression models

25 55 K F-J7 A df ¥or F P T2
R 134.07 14 9.58 49. 4 < 0. 000 1 A
A 2.39 1 2.39 12.3 0.003 5
B 3.15 1 3.15 16. 26 0.001 2
C 0. 009 08 1 0. 009 08 0.047 0.831 8
D 0.033 1 0.033 0.17 0.685 8
AB 0. 034 1 0. 034 0.18 0.680 7
AC 0.56 1 0.56 2.9 0.110 6
AD 0.28 1 0.28 1.45 0.248 7
BC 0.014 1 0.014 0.074 0.789 2
BD 0.09 1 0.09 0. 46 0.506 8
CD 0.021 1 0.021 0.11 0.746 8
A’ 29. 39 1 29. 39 151. 62 < 0.000 1
B’ 24. 26 1 24. 26 125.12 < 0.000 1
C? 53.85 1 53. 85 277.77 < 0.000 1
D’ 82.26 1 82. 26 424,35 < 0.000 1
Bk 2% 2.71 14 0.19
2R 4RI 2.26 10 0.23 2 0.262 9 R
gl {5 4 0.45 4 0.11
JEyi] 136.79 28
R* 0.980 2
Rig 0. 960 3
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Fig. 3 UV-Vis spectroscopy of Polygonatum rhizoma Fig. 4 FT-IR spectroscopy of Polygonatum rhizoma
polysaccharides and Polygonatum rhizoma polysaccharides and Polygonatum rhizoma
polysaccharides chelated with zinc polysaccharides chelated with zinc
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Fig.5 SEM images of Polygonatum rhizoma polysaccharides (A) and

Polygonatum rhizoma polysaccharides chelated with zinc (B)
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Fig.7 Transport experiment results of Polygonatum rhizoma polysaccharides chelated with zinc
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Fig. 8 Effect of different zinc sources on expression of zinc transport proteins in Caco-2 cells
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