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Isolation and Identification of Hypoglycemic Polysaccharide
from Achyranthes bidentata

LIU Shuofei, TANG Nianchu, XU Deping’
(School of Food Science and Technology, Jiangnan University , Wuxi 214122, China )

Abstract: The study investigated the relationship between polysaccharides from Achyranthes
bidentata and their hypoglycemic activity. The powder of A chyranihes bidentata was first extracted
with ethanol, followed by hot water extraction. The resulting water extract was concentrated under
reduced pressure, and the Achyranthes bidentata water extract precipitate was obtained by ethanol
precipitation. Streptozocin (STZ) induction method was used to establish a diabetic mouse model,
mice were given gastric medicine A chyranthes bidentaia isolated components daily for eight weeks,
and hypoglycemic components in A chyranthes bidentata were detected by measuring blood glucose
levels and glycated hemoglobin values in mice. Hypoglycemic polysaccharide components from
Achyranthes bidentata were further purified using DEAE, HW-55F and Sephacryl S-400 gel
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columns. The purity, relative molecular weight, and structure of the polysaccharides were determined
using Sephadex G-100 gel chromatography, time of flight mass spectrometer (TOF-MS), gas
chromatography (GC), and nuclear magnetic resonance (NMR). Results showed that the A chyranthes
bidentata water extract precipitate significantly reduced fasting plasma glucose (FPG) and glycated
hemoglobin (HbAlc) levels in diabetic mice (P<<0.05). The hypoglycemic polysaccharides with a
relative molecular weight of 1 801.5 from the water extract precipitate were identified as a
homogeneous polysaccharide composed of one glucose molecule and ten fructose molecules,
connected to the glucose molecule as the starting point and to C, of fructose. The main chain is
formed by connecting the fructose molecules with 8-1,2 glycosidic bonds linkage, and the branched
chains are connected to C4 of fructose. The molecular structure of the hypoglycemic polysaccharides
in Achyranthes bidentata was identified.

Keywords: Achyranthes bidentata, polysaccharides, hypoglycemic, isolation and purification,
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2 HA 4.54+0.27" 1.83+0.26°
AH 5.04+0.32° 2.000.52°
B4 5.17+0.38" 2.05+0.42°
c4 5.97+0.30" 2.20+0.71°
D4 4.94+0.42° 1.98+0.33°
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Table 2 Effects of various components of Achyranthes bidentata on FBG and HbAlc in mice (r=10)
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Table 3 Effects of components M1,M2 and M3 on FPG and HbAlc in mice (rn=10)

A5 T 4 Y25 8 JF) (mmol/L.)
ZEHH 4.72+1.33" 4.92+1.20™ 5.79+1.64™ 3.48+0.22™
TR 2 24.18+4.26 27.00+4.24 27.50+5.92 7.05+0.48
M1 2H 25.66+3.67 22.70+7.23 18.41+5.90 6.48+0.70
M2 ZH 27.05+5.85 21.68+4.01 15.80+6.78" 5.18+0.47"
M3 ZH 28.11+2.82 25.08+5.27 20.82+8.15 6.95+0.62

S ¢ R P<0.05, 4 R P<0.01,
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Fig. 12 Structural formula of polysaccharide N from

Achyranthes bidentata
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