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Abstract: Objective The crude polysaccharide (PSP) was extracted from processed Polygonatum cyrtonema and isolated to obtain
polysaccharide fractions and their structural characteristics and antioxidant activity were investigated. Methods The crude
polysaccharide was extracted by water-extraction and alcohol-precipitation method, then isolated by DEAE-Sepharose Fast Flow gel
chromatography column to obtain polysaccharide fractions. The relative molecular weight, monosaccharide composition, and
structural characterization of polysaccharide fractions were investigated by HPGPC, ion chromatograph, and FT-IR. DPPH free
radicals scavenging, ABTS free radicals scavenging, hydroxyl free radicals scavenging, and Fe3* reducing power assay were used to
evaluate their in vitro antioxidant activities. Results Three polysaccharide fractions (PSP-W, PSP-1, and PSP-2) were isolated from
PSP, with yields of 12.55%, 4.22%, and 14.6%, respectively. The molecular weights of the three polysaccharide fractions were
determined by HPGPC to be 4.903 x 104, 1.127 x 10* and 2.575 x 10%, respectively. The monosaccharide composition of PSP-W was
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arabinose, glucose, galactose, and mannose, and the monosaccharide composition of PSP-1 and PSP-2 was arabinose, galactose,
galacturonic acid, and rhamnose. FT-IR spectra showed that the three polysaccharide fractions contained B-glycosidic bonds and had
pyran rings. The results of antioxidant studies showed that PSP-W, PSP-1, and PSP-2 all possessed positive antioxidant activity and
Three

polysaccharide fractions were isolated from processed P. cyrtonema crude polysaccharides, all of which possessed antioxidant

showed a significant concentration dependence, with PSP-1 having the strongest antioxidant activity. Conclusion

activity and could be used as potential natural antioxidants. This study provides a research basis for the in-depth study of the
mechanism of antioxidant activity of processed P. cyrtonema and the development and utilization of processed P. cyrtonema
polysaccharide-related drugs, foods and health products.
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2.3 HIEEEALE R LR RN E
231 EWESEINE ZHFKMEER TR
FEAEAE L, AR AARAE S, SR 2K B - Bt B vk
SE il BORE SAL Z2 E 1 e B B . 2y IS AN [R) o i
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i) 0.25. 0.5, 1.0. 2.0, 4.0 mg/mL Jii EIRFEHAFE
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Fig. 1 Elute curve of PSP on DEAE-Sepharose Fast Flow

column
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Fig. 2 Standard curve for determination of total sugar content (A) and protein content (B) of PSP-W, PSP-1 and PSP-2
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Table 1 Yield and chemical composition of PSP-W, PSP-1

and PSP-2
2] HBR/% RBEY% EHHFU%
PSP-W 12.55 64.35 0.86
PSP-1 4.22 18.68 15.61
PSP-2 14.60 29.14 6.35
A PSP-W =/
//l‘ \
/ \
f‘ ‘l‘\\. \“
/ \ I
/ \\ | ‘\
- _ N
PSP-1 7/ Iﬁ
/A
B ."I \. “
. ‘\‘
/ \
/ \ |
rf \f\ | “l
I
o o o A/ \\J \7 o
PSP-2—%/\
C .ff l\
[
L]
[ \
Ll
f \ M
/ \\ A
,,,,, — . ,____f/ ™~ _ —
0 5 10 15 20 25 30
t/min

3 PSP-W (A). PSP-1(B). PSP-2 (C) HIHEM S FRE
& HPLC
Fig. 3 HPLC chromatograms of relative molecular weight
of PSP-W (A), PSP-1 (B) and PSP-2 (C)
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W WSO UEE PRI A7 AE 2 B 22 B R 5 LR R 2R P R BT B-
PEEFRRB03I, 22 |, PSP-W. PSP-1 f1 PSP-2 & &
B- R AN L MR AR P o P R 1 2

36 IKRIMAELFEM
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WEEM, 76 517 nm AH AR MEEHA
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. GIeN iMan o L,\II‘__, _ — e ,:GliMaL ) '., J‘ E—
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4 BEIRES (A) & PSP-W (B). PSP-1(C). PSP-2 (D) & F&iLE
Fig. 4 1IC spectra of monosaccharide standards (A), PSP-W (B), PSP-1 (C) and PSP-2 (D)
% 2 PSP-W. PSP-1. PSP-2 HjEA¥E4HES
Table 2 Monosaccharide composition of PSP-W, PSP-1 and PSP-2
oo P EH 7 /%

B Rha Ara GleN Gal Gle Xyl Man GalA
PSP-W 0.3 39 - 66.5 5.1 1.3 20.9 1.8
PSP-1 2.9 7.7 0.1 36.4 1.1 1.5 1.1 49.2
PSP-2 6.7 9.5 - 44.8 0.8 0.4 0.4 373

A 1.6 -

14 147 B a1 €
1.2 4 1.2 12 ]
1.0 4 1.01 1.0 4
. 0.8 4 < 0.8 0.8
0.6 0.6 0.6 -
0.4 - 0.4 0.4 4
0.2 - 0.2 0.2 4
0 y ' : 5 0 y T - 0 T T . )
200 300 400 500 600 200 300 400 500 600200 300 400 500 600
A/nm /nm A/nm

E5 PSP-W (A). PSP-1(B) %1 PSP-2 (C) Ky UV KiZ[E
Fig.5 UV spectra of PSP-W (A), PSP-1 (B) and PSP-2 (C)

RE /M E GRS DPPH H M4 &0,
DPPH HIW IS K 2 R AEWE RS, 4 517 nm &b A B )5
/ANB2, ] 7-A iR KY], PSP-W. PSP-1 Al PSP-2
X DPPH H HEAH —EHiERREE ), £ 0.25~4
mg/mL K, TERRZRBE 2 05T SR FE T i g,
EERNESRR. UZHHERE/NT 1 mg/mL



<5424«

20244E8 H $B55% 163  Chinese Traditional and Herbal Drugs 2024 August Vol. 55 No. 16
i3 2

3307.26

1

3259.

36

f

3269.66

4000

6 PSP-W (A). PSP-1(B) #1 PSP-2 (C) HJ FT-IR i
Fig. 6 FT-IR spectra of PSP-W (A), PSP-1 (B) and PSP-2 (C)
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