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Ethanol fractional purification, physicochemical properties and antioxidant
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Abstract: To study the physicochemical properties and
antioxidant activity of ethanol-graded polysaccharides of Glehnia
Radiz. Four kinds of polysaccharides of Glehnia Radix (GLP-
30, GLP-50, GLP-70, GLP-residual) were fractionated and puri-

fied by water extraction and alcohol precipitation. Fourier trans-
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form infrared spectroscopy, high performance liquid chromatog-
raphy, and gel permeation chromatography, scanning electron
microscopy, and differential scanning calorimetry-thermogravim-
etric analysis were used to evaluate the physicochemical
properties and structure characteristics of polysaccharides. The
antioxidant activities were also studied. The four polysaccharides
of Glehnia Radix have the typical groups of polysaccharides, but
the results of differential scanning calorimetry are quite different,
which may be due to the differences in the sugar chain spatial
structure. The molecular weight of each polysaccharide were de-
creased with increasing ethanol concentration. The yield and mon-
osaccharide  content  were  different among  different
polysaccharides. The yield (5.43%) and the content of galactu-
ronic acid (2.03%) of GLP-50 were the highest. It also has the
highest oil-retaining property, and the highest antioxidant activi-
ties in DPPH and hydroxyl free radical scavenging. The ethanol
fractionation method can be used to fractionate and purify the pol-
ysaccharides of Glehnia Radix. The final concentration 50 % eth-
anol was more suitable for the preparation of Glehnia Radix pol-
ysaccharides for its stronger antioxidant activity.
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Table 1  Yields, physicochemical properties of various graded alcohol precipitation polysaccharides
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s8/% TR/ % 0.5 mg/mL 1.0 mg/mL % %
GLP-30 5.25 96.36 1.58 2.50 2.60 31.47 12.96
GLP-50 5.43 73.78 7.66 2.19 3.44 12.46 24.71
GLP-70 0.50 57.75 7.44 5.63 6.88 22.14 15.11
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Figure 1 UV-Vis spectra of various graded alcohol

precipitation polysaccharides
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Figure 2 Infrared spectra of various graded alcohol
precipitation polysaccharides
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Figure 3 Scanning electron micrographs of various

graded alcohol precipitation polysaccharides

600

Temperature/°C
(b) GLP-50

—
1Y)

. .

S =
S Z e
iy = <IE
B z 2
sl T cﬁ:

E =

«
_—
s

800

200 400
R

Temperature/°C

(d) GLP-F4x

600

G RENBERRSBHETAM TR —AELTAR

Figure 4 Differential scanning calorimetry-thermogravimetric map of the various graded alcohol precipitation polysaccharides
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Figure 5 High-performance liquid chromatograms of

graded alcohol precipitation polysaccharides
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Table 2

Monosaccharide composition and content ratio of

various graded alcohol precipitation polysaccharides

ZWEFER W CRILRRERR WA CEILEE BThLA R
GLP-30 — 1.65 6.47 1.00 2.67
GLP-50 — 2.03 14.35 1.00 0.86
GLP-70 0.36 0.95 7.21 1.00 0.63
GLP-F| 4% 0.62 0.43 5.23 1.00 5.87
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Figure 6  Gel permeation chromatograms of various frac-

tionated alcohol-precipitated polysaccharide com-
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Table 3 Molecular weight distribution and size of

alcohol-precipitated polysaccharides
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Figure 7 Scavenging effects of alcohol-precipitated polysac-

charides from Glehnia Radixz on DPPH free radi-
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Figure 8 Scavenging effects of alcohol-precipitated poly-
saccharides from various grades of Glehnia

Radix on hydroxyl radical
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