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Structural Characterization and Antioxidant Activity
in Vivo of Polysaccharides from the Leaves
of Hippophae rhamnoides L.

SONG Niannian, YI Yuxin, ZHANG Xiaoping, YANG Bo, SAINAWAER Mangsier, AYITUXUN Abuduwaili"

(College of Chemistry and Chemical Engineering, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: This paper as the leaves of Xinjiang Hippophae rhamnoides L. was the research object, and the isolation,
structure elucidation, and antioxidant activity in vivo of the polysaccharides from the leaves of Hippophae rhamnoides L.
(Hippophae rhamnoides leaf polysaccharide, HRLP) were performed. HRLP were extracted by water extraction and alcohol
precipitation method, and homogeneous polysaccharide (HRLP-2) was obtained through DEAE-650M anion exchange
column chromatography. The structure of HRLP-2 was identified based on the analysis of liquid chromatography, gas
chromatography, UV, infrared spectroscopy, circular dichroism, Congo red experiment, as well as partial acid hydrolysis,
periodate oxidation, and Smith degradation methods. Meanwhile, the antioxidant activity in vivo of HRLP was evaluated.
The results showed that HRLP-2 was a homogenous polysaccharide composed of rhamnose, arabinose, xylose, mannose,
glucose, and galactose with a molar ratio of 10.26:49.37:3.09:2.24:4.50:30.53. Among them, the backbone of HRLP-2
was probably composed of galactose and arabinose, while rhamnose, arabinose, and glucose were for terminals or branched
chains. Congo red test results showed that HRLP-2 had a triple helix structure. Compared with the model group, the total
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superoxide dismutase, glutathione peroxidase, and catalaseactivities of HRLP in the medium dose group were significantly

increased (P<0.05), while the content of malondialdehyde was significantly decreased (P<0.05). The HE staining results

indicated that HRLP had protective effect on liver and kidney tissue cells and structure damage in mice. The medium dose

group of HRLP could increase the number of gut microbiota species in mice and promote the synthesis of short-chain fatty

acids in the body. In a word, HRLP may exhibit antioxidant activity by improving oxidative stress and gut microbiota in D-

galactose-induced mice. This study provides a reference for the comprehensive utilization of Hippophae rhamnoides L.

resources and the structure-activity relationship of Hippophae rhamnoides L. polysaccharides.

Key words: Hippophae rhamnoides L. polysaccharide; structural characterization; antioxidant activity
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Z Ak R T, HHUE, R AR T BARE Y
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10 min), YTTER T, ¥ R Tk, 15V nt—F 28k, frsa
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10 min) . i 0.45 pm /K R B, £ DEAE-650M
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A 0.5 mL ZFEEF, T 90 °C /KBS 30 min. 1972
R 5EEE B R NIRRT, A 1 mL = &0 k¢, i
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1h, HESAH ISR . SAE G S SR IR BE
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FF] 190 °C, £ 3 min, S5 LA 2 °C/min B3NN
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BhAH M B 2ligk , 3 s AH A5 4%, s 0.6 mL/
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PO 2 S B, L v A e A B R R Al R, U RO R
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1Y) i TR G AR MV W, FHZR IR /K 2 45 % 25 mL
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i3t Origin 2021 X HHE I T2 I FAL R . 45
U GF W et i R R M 4 & DR S S AN R A
FR . R One-Way ANOVA AT M0, &
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2.1 PEBRBEEN S B RARR ST

Yol 2R S B AL B AR B T — R b
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HRFL-2 Ay ¥ —Z 8%, FA EE /K LA 10.26:49.37:
3.09:2.24:4.50:30.53 1) Rha. Ara. Xyl. Man. Glc
KNz Gal £H)%

Liu 521 H2 38 28 /KR 0T CRI EE 1:60 g/mL .

W2 TR E(%) = 100 = (D

20254 2 A
Ao =mppe  HRLP-2 L0.6
—NaClHe Ji
=
0-9 0.4 ¢
i )
R g
2 06 *{g
0.2 5
<
03 z
Lo
0 : ‘ :
0 20 40 60 80
B
B 800
HRLP-2
600
N 400
=
200
O p
0 3 6 9 2 15

- BEHA] (min)
K1 HRLP %) DEAE-650M Vi Bk (A) 2 HRLP-2 )
HPGPC K(B)

Fig.1 DEAE-650M elution curve of HRLP (A) and HPGPC
spectrum of HRLP-2
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RIS — 2, (B4 FRBEEE /K b 22 BB, HonT RS2 A
AEIHEEC B KB SN . BRI 20 W bl
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ZhEH Sy, o EEJR LA 1:1.06:1.13 19 Xyl. Man
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Fig.3 Effects of HRLP on mice body weight
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Fig.5 HE staining of liver in D-galactose damaged mice (400x)
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Fig.8 Analysis of a-diversity of intestinal microflora in mice
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Table 2 Effect of HRLP on SCFAs
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