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Isolation, Purification, and in Vitro Hypoglycemic Activity
of Polysaccharides from Cornus officinalis

ZHANG Lipan, WANG Junpeng’, LI Bing, ZHAO Mengyao

(Henan Commerce Science Institute Co., Ltd., Zhengzhou 450002, China)

Abstract: To explore the structure and mechanism of hypoglycemic activity in vitro of polysaccharides from Cornus
officinalis. Using Cornus officinalis as raw material, the polysaccharides were extracted by ultrasonic water extraction.
COP-18, COP-28, and COP-3S were obtained by sevage deproteinization, alcohol precipitation, DEAE-52, and Sephadex
G-100 column chromatography purification. The hypoglycemic activities in vitro of the three polysaccharide components
were evaluated. On this basis, the structures of the polysaccharides were characterized by molecular weight,

monosaccharide composition, infrared spectroscopy, etc. The inhibition mechanism of COP-2S on a-glucosidase was
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explored by enzyme kinetics and fluorescence spectroscopy. The results of hypoglycemic activity showed that the three
polysaccharide components had weak inhibitory activity on a-amylase, but significant inhibitory effects on a-glucosidase.
The order of inhibitory ability was COP-2>COP-1>COP-3, and the ICy, of COP-2 was 5.18 mg/mL. The average molecular
weights of the three polysaccharides were 24.518x10°, 32.392x10° and 66.417x10* Da, respectively. The monosaccharide
compositions all contained mannose, rhamnose, glucose, xylose and arabinose, but the composition ratios were different.
The arabinose composition ratio in COP-1S was relatively high, and both COP-2S and COP-3S contained arabinose and
galacturonic acid, but the composition ratio in COP-2S was higher. UV and IR spectra indicated that the three
polysaccharides did not contain protein and nucleic acid, and all contained pyran ring structures. COP-2S and COP-3S
contained both a and S configurations glycosidic bonds, while COP-1S was of f configuration. Circular dichroism
spectroscopy showed that all three polysaccharides increased the f-turn and random coil ratios of a-glucosidase, while
decreasing the f-folding ratio, However, only COP-18 increased the a-helix ratio. Enzyme kinetics analysis indicated that
the inhibition type of COP-2S on a-glucosidase was mixed competitive inhibition, with an inhibition constant K, of
0.2248 mg/mL. Fluorescence spectroscopy analysis showed that the quenching effect of COP-2S on a-glucosidase was
static quenching, which was a kind of interaction mainly driven by hydrogen bonds and van der Waals forces. This
experiment provided a certain theoretical basis for the development of high-value functional foods with hypoglycemic

effects from Cornus officinalis.
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Fig.1 Elution curves

*1 2R

Table 1 Chemical composition of polysaccharides
K ZHRR(%) WA EE(ug/mL) B EE(%)
COP-1 14.15+0.02¢ 110.61+1.74° 0.12+0.001°
COP-2 31.06+0.04° 97.32+1.16" 16.67+0.21°
COP-3 17.610.05° 74.61£1.07° 20.42+0.67°

TE: W] — S NG SRR LA 22 57 .2, P<0.05,
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B A AR A X -7 2 B Tt ) B0 oV FH DL I 2(b),
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Fig.2 Hypoglycemic activities of different polysaccharide
fractions from cornus officinalis in vitro

T B Rl ING PR AL 22 5 8.3, P<0.05.
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SRR 24.518%10°%, 32.392x10°, 66.417x10°
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Fig.8 Analysis of the effects of polysaccharides on the secon-
dary structure of a-glucosidase by circular dichroism
(CD) spectroscopy

K2 RPN a- AR SRR
Table 2 Secondary structural changes of a-glucosidase induced
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RS2 FR oM (%) p-HTE (%) B A (%) TR (%)
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Fig.9 Kinetic curves of a-glucosidase inhibition at different COP-2S concentrations (a), double-reciprocal plots of the inhibition (b),

and the linear relationship between slope, intercept and COP-2S concentration (c, d)
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Table 3 Enzyme kinetic parameters
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5 1.063 0.138
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Table 4 Fluorescence parameters of COP-2S interacting with a-glucosidase
WREECC) K, (L/g) K, (L/g) n AH"(KJ/g) AG"(KJ/g) AS°(J/(gxK))
25 0.0248 0.063 0.6156 —58.635
—65.57 —23.27
37 0.0164 0.019 0.9685 —58.309

COP-2S #&J¥ [Q] E%Zl‘méﬁﬁa‘é%\ R4y, HoAHS M
ZEB5M 0.9468. 0.9829, FeHH HUE 4 T —FpJE K
A (BAREF) B AREREE N PR K S5
TGS R UL 3, RV A, MG RE TS K, H
WIS, 2R BHAZGE B O R A S K ML, 250 37 C
T COP-2S 5 (45 -G L 258 n 8 (535120 0.6156.
0.9685) 43T 1, PiH] COP-2S 5 a-#j 2 2
A 1Ak 1 LG AL,

b T COP-2S 5 o- i 4l H g 1]
F 43 T-EVE ] 77, i3 Van’t Hoff 2R3 Sy 24
ZH, W(T7) 6

AH' AS’
18K = 5303RT T 2303R A D
AG’ = AH’ - TAS’ 7 (8)

K K, MEEE W EG T HIREE, K; R=8.314
J/mol/K .

K, AR TSI A H LR 4. B
ZETATHI, AH® Fll AS° <0, 2200 122303 2 R 20k 5 N
ARG AR J1, AG<0 W% WV 2 F R AT
Ll
3 Zhip

FIH DEAE-52 #2743 25 1L 22 s fH 2 Hi 3RS
3 B2 B 4H 4y COP-1. COP-2, COP-3, H:.f COP-
2 1Y) ZZWEAS R, RSN IS PR o, 32— 20 X
3 Fh b5 4H 43 1T SephadexG-100 43 &5 4li {15 5
COP-1S. COP-2S. COP-38S, 3 FhZBE2H 43 11 BApEH
AR TR AGHE . H RN BN AP BThiapE,
{BZH pEE SR LU BAT B 25 5, COP-1S & 3= Mk
RAABE, 4B COP-3S, COP-2S &8 4 Z i HiA i
s 2R R & i, 3 PR AR R4 o
24.518x10%, 32.392x10%, 66.417x10° Da, ££4hG1%
WoR 3 PR A A S BRI, £LAMGHE
78 3 WS G L PR, COP-1S 7278 B BRUBEH:
B, COP-2S. COP-3S [AIHT & o BUARN B BUBEH 5,
COP-3S 7£ 1743 cm™' AbAFAERETR T4, 18] — (0 3%
ZEIR R 3 FhZHEAIIN AL o-F A0l B-5% A
FNJCHLIU i Lo 3 m, p-4r & Le 5 i/ )N, {H COP-
1S ¥ o-U2U5E BT, P T 3 FhE a7 /e
255, PRIHAE I AT e SIS R RGP oG,
— 2RI ABAR B 125 . PGS AT SSY COP-
2S X o~ APHH 0 FIALEE, 45 5 A I HHD
ISR Sy —Fh AT TR A S, 2 KA
SRR, /T 124 SR IO B A 3 P S

FREFEARE T A RIKE) . AWFFEAT B T LA s B s
ROT RN, SRR DI REAARE ™ T R S B2 2450 H]
RO

© The Author(s) 2026. This is an Open Access article
distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

S 30k
(1] #3246, Fuedd, 23, 5. @) S ¥R MRAE B EHE R E
T 6 AR B B AR R (], Ao T kA3, 2024, 45(21):
378-386. [ HAN Yanan, LI Xiaojuan, WANG Xun, et al. Research
progress on the structural characteristics of pumpkin polysaccharide,
mechanism and influencing factors of ameliorating diabetes melli-
tus[J]. Science and Technology of Food Industry, 2024, 45(21):
378-386. ]
[2] &3&, BEH, HAF, F. slh P ind a-ltBife -3 5
BB SUBR T 69 TR A R B A AT R (], A T kA,
2022, 43(19): 191-201. [CAO Y, HOU M, YI G P, et al. Screen-
ing and probiotic properties of lactic acid bacteria inhibiting a-amy-
lase and a-glucosidase activities in camel dairy products[J]. Sci-
ence and Technology of Food Industry, 2022, 43(19): 191-201. ]
(3] AT, KiUvE, 228, F #BLARLA ZHERRIL
AL B T dn g Sy M2 [T]. & e BF R 5 I A, 2023, 44(19):
110-117. [ CHEN Shengyu, ZHANG Shumei, WANG Yuxia, et al.
Optimization of extraction process and determination of blood glu-
cose-lowering ability of polysaccharides from Ilnonotus obliquus
mycelia[J]. Food Research and Development, 2023, 44(19): 110—
117.]
(4] fTxhen, B4z, GHmb, 5. LRTAT S Bt Sk
FERRBAERT]. A5, 2021,42(19): 81-88. [ HE Kun-
ming, WANG Guoding, BAI Xinpeng, et al. Isolation, purification,
structure characterization and antioxidant activity of Cornus offici-
nalis seed polysaccharides[J]. Food Science,2021,42(19): 81—
88. ]
(5] #F8E, $Ki, Tk HERRHY SIBRIRG & 54
FRAT Fo ety AT LR D). B S BT 5 T AL, 2023, 44(19):
216-224. [ XU Mengyue, ZENG Changli, WANG Hongbo. Ad-
vances in extraction method, structural analysis and bioactivity of
polysaccharides from medicinal and edible homologous plants[J].
Food Research and Development, 2023, 44(19): 216-224. |
(6] REW, FR&, LFr, ¥ HRRRMSLKELEERS
R AR A AT 2R D], & S A5, 2024, 45(20):
12-23. [ ZHAO Yanbo, LI Tianhao, MA Changyang, et al. Re-
search progress in the extraction, health benefits and application of
active components from Cornus officinalis as a medicinal and edi-
ble plant[J]. Food Science, 2024, 45(20): 12-23. ]
(7] k%, RE#Z, A, F 2FHBRFOL R RRKR LY
A B A AR A e M (T), B S T A3, 2020, 41(11):
181-187. [ ZHANG Lipan, ZHAO Mengyao, ZHOU Li, et al. Opti-
mization of ultrasonic-assisted extraction technology of ursolic acid


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.13386/j.issn1002-0306.2023110187
https://doi.org/10.13386/j.issn1002-0306.2023110187
https://doi.org/10.13386/j.issn1002-0306.2022020053
https://doi.org/10.13386/j.issn1002-0306.2022020053
https://doi.org/10.13386/j.issn1002-0306.2022020053
https://doi.org/10.12161/j.issn.1005-6521.2023.19.016
https://doi.org/10.12161/j.issn.1005-6521.2023.19.016
https://doi.org/10.12161/j.issn.1005-6521.2023.19.031
https://doi.org/10.12161/j.issn.1005-6521.2023.19.031
https://doi.org/10.7506/spkx1002-6630-20240326-197
https://doi.org/10.7506/spkx1002-6630-20240326-197
https://doi.org/10.13386/j.issn1002-0306.2020.11.028

478 % o

FRALEE A IIZRBE R Al SASAE RS NG PR 69 -

from Cornus officinalis and its antioxidant and antibacterial activi-
ties[J]. Science and Technology of Food Industry, 2020, 41(11):
181-187.]
[8] &T 8, %L, THmM, 5. LRL SRR B AFLE
My B A E ARG R ] P AP E ), 2024,42(5):
233-239. [ SHANG Zihui, HOU Yadi, WANG Lili, et al. Re-
search progress on extraction and separation, chemical structure and
biological activity of polysaccharides from Shanzhuyu(Corni fiuc-
tus) [J]. Chinese Archives of Traditional Chinese Medicine, 2024,
42(5): 233-239. ]
(9] BAE, dT8, FEw, F AT oFRHFEFRTLEL
% 4 At 2 B Som KR8 T HALE (1], & 3 25,2024, 5509):
2976-2986. [ CUI Yongxia, SHANG Zihui, HOU Yadi, et al.
Mechanism of intervention of Corni fiuctus polysaccharides in type
2 diabetes mellitus rats based on serum metabolomics[J]. Chinese
Traditional and Herbal Drugs, 2024, 55(9): 2976-2986. ]
[ 10 ] FU Chengyang, REN Li, LIU Wenjuan, et al. Structural char-
acteristics of a hypoglycemic polysaccharide from Fructus corni[J].
Carbohydrate Research, 2021, 506: 108358.
(11] FwH, £33, F0h, 5. oM SBHEAFIE 20T
M MR R R B A (D], e Tk A3, 2024, 45(15):
429-442. [LUO Zhaoyong, JIANG Yan, YU Xiaoli, et al. Re-
search progress on structure characteristics, biological activity, struc-
ture-activity relationship and product development of Dendrobium
polysaccharides[J]. Science and Technology of Food Industry, 2024,
45(15):429-442. ]
[12] xok, B#pss, 545, . IR AT LR S ABIALAH 1
BARBAM F RN e Bea [T]. RS T AR, 2025, 46(3):
60-70. [ LIU Bing, MA Jingyu, LI Ting, et al. Effects of extraction
temperature on physicochemical properties and antioxidant and im-
munomodulatory activities of polysaccharides from Lycium
ruthenicum Murr[J]. Science and Technology of Food Industry,
2025, 46(3): 60-70. ]
[13] T8, ek, 237, . 0 p @k £ R T4 5 44
I LRI B E IR (], AR 5 9 g, 2025, 38(1): 92-100.
[ NI Zihan, XU Xiaoyan, LI Fang, et al. Optimization of the extrac-
tion process of crude polysaccharide from Auricularia polytricha by
response surface methodology and evaluation of its antitumor activi-
ty[J]. Cereals & Oils, 2025, 38(1): 92—-100. ]
[14] LI Wenmei, WANG Yajun, WEI Hailian, et al. Structural
characterization of Lanzhou lily (Lilium davidii var. unicolor)
polysaccharides and determination of their associated antioxidant ac-
tivity[J]. Journal of the Science of Food and Agriculture, 2020, 100
(15): 5603-5616.
[15] F45, G, Bk, . F0E 54569 A0 R B4R 51
RAAMEW ], &AL L TT A, 2023, 44(9): 52-58. [ DONG
Wei, MA Shengjian, MA Wenxin, et al. Physicochemical properties
and in vitro antioxidant activity of Mesona chinensis polysaccha-
rides [J]. Food Research and Development, 2023, 44(9): 52—-58. ]
[16 ] XU Yaqin, ZHANG Ling, YANG Yu, et al. Optimization of
ultrasound-assisted compound enzymatic extraction and characteri-
zation of polysaccharides from blackcurrant[J]. Carbohydrate Poly-
mers, 2015, 117: 895-902.
[17] 38303%, B i, AR E, & FRRRG AL UERH
Y25 M) RACHE R Ao T s A B VAT (1), A S 5 4B Tk, 2025,
51(1):237-243. [ CAI Wengiang, CUI Jiahang, ZHU Huihui, et al.
Structure, physicochemical properties and hypoglycemic activity of
dietary fiber from red kidney bean skin under different extraction
methods[J]. Food and Fermentation Industries, 2025, 51(1):237—

243. ]
(18] WM, ok, IKReh 35, 5. /.0 S 40 2 & 2h AL 2 M
MBI AA E O [T] AR R SR AR, 2024, 40(11): 149-156.
[ XIAO Chengyi, PANG Xujia, ZHANG Ruifen, et al. Isolation,
purification, structural characteristics and antioxidant activities of
the polysaccharides from Chinese yam[J]. Modern Food Science
and Technology, 2024, 40(11): 149—-156. |
[ 19] LIN Suyun, ZHANG Guowen, LIAO Yijing, et al. Inhibition
of chrysin on xanthine oxidase activity and its inhibition mecha-
nism[J]. International Journal of Biological Macromolecules, 2015,
81:274-282.
[20] skR@, Efhit, Ry, 5.5 5 Bt o-5eb B 444 A %
S F AR [T]. A S T kA3, 2022,43(4): 90-96. [ ZHANG
Hongtu, DONG Weijin, CHEN Nan, et al. Inhibition effect and
molecular mechanism of tea polyphenols on the a-amylase[J]. Sci-
ence and Technology of Food Industry, 2022, 43(4): 90-96. |
[21] 2/4h, T, BT 36, . RET SRR LEMRL a-
A B A B ) A RACE IR (J]. RA MRS A
& ,2024,36(11): 1900-1909. [ ZOU Wei, DING Qiao, TAO
Xueru, et al. Optimization of extraction process of polysaccharide
from Artemisia selengensis Turcz leaf and evaluation on its a-glu-
cosidase inhibitory activity and antioxidant activity[J]. Natural
Product Research and Development, 2024, 36(11): 1900-1909. ]
[22] FHo, Wik, Xk, 5 KEEEARREIRA ST
LRE o-B AEF R ERAR]. PR ERY TR,
2024, 43(7): 1-8. [ YUAN Shuhui, CHEN Qiang, LIU Hongbo, et
al. Deep eutectic solvent extraction polysaccharide of wild jujube
flesh and research on its inhibitory activity against a-glucosidase [J].
Chinese Wild Plant Resources, 2024, 43(7): 1-8. ]
(23] 24747, FRIT U, #9545, F. ) 2RFE S B s B ey i
Z BB RLA o-F] HAEF IR FA T J]. P E S
% ,2020,31(2): 183—-189. [ CHENG Xuanxuan, CHEN Liang-
yuan, ZHENG Shijia, et al. Fingerprint establishment, content deter-
mination and a-glucosidase inhibitory activity study of polysaccha-
ride from Desmodium styracifolium[J]. China Pharmacy, 2020, 31
(2):183-189. |
[24] 3kiF, B XIE, PR, 5. MATT %4852 MR AR B ARSMLAAL
L o & Ay ) & AR (T). F B A 3R, 2024, 24(11): 59-70.
[ ZHANG Tao, MA Maimai, LU Shun, et al. Structural characteri-
zation and evaluation of antioxidant and enzyme activity of Lycium
barbarum leaves polysaccharide in vitro[J]. Journal of Chinese In-
stitute of Food Science and Technology, 2024, 24(11): 59-70. ]
[25] Zeda, sk, k. b R4 % sk o-F) 8 48 505
oy F R AR (D). 3 d K F (8 AA %), 2012,39(11):
71-73. [ LI Xiangzhou, ZHANG Sheng, LI Wensheng. a-glucosi-
dase inhibitory activity of Camellia cake polysaccharides in
vitro[J]. Journal of Hunan University (Natural Sciences), 2012, 39
(11): 71-73. ]
[26] LI Huixian, DONG Zhou, LIU Xiaojia, et al. Structure char-
acterization of two novel polysaccharides from Colocasia esculenta
(taro) and a comparative study of their immunomodulatory activi-
ties[J]. Journal of Functional Foods, 2018, 42: 47-57.
[27 ] SANANDIYA N D, SIDDHANTA A K. Chemical studies on
the polysaccharides of Salicornia brachiata[J]. Carbohydrate Poly-
mers, 2014, 112: 300-307.
[ 28 ] CAO Jinping, TANG Dandan, WANG Yue, et al. Character-
istics and immune-enhancing activity of pectic polysaccharides from
sweet cherry (Prunus avium)[J]. Food Chemistry, 2018, 254: 47—
54.


https://doi.org/10.13386/j.issn1002-0306.2020.11.028
https://doi.org/10.13193/j.issn.1673-7717.2024.05.046
https://doi.org/10.13193/j.issn.1673-7717.2024.05.046
https://doi.org/10.7501/j.issn.0253-2670.2024.09.012
https://doi.org/10.7501/j.issn.0253-2670.2024.09.012
https://doi.org/10.7501/j.issn.0253-2670.2024.09.012
https://doi.org/10.1016/j.carres.2021.108358
https://doi.org/10.13386/j.issn1002-0306.2023090148
https://doi.org/10.13386/j.issn1002-0306.2023090148
https://doi.org/10.13386/j.issn1002-0306.2023120353
https://doi.org/10.13386/j.issn1002-0306.2023120353
https://doi.org/10.1002/jsfa.10613
https://doi.org/10.12161/j.issn.1005-6521.2023.09.008
https://doi.org/10.12161/j.issn.1005-6521.2023.09.008
https://doi.org/10.1016/j.carbpol.2014.10.032
https://doi.org/10.1016/j.carbpol.2014.10.032
https://doi.org/10.1016/j.carbpol.2014.10.032
https://doi.org/10.13995/j.cnki.11-1802/ts.037206
https://doi.org/10.13995/j.cnki.11-1802/ts.037206
https://doi.org/10.13982/j.mfst.1673-9078.2024.11.1292
https://doi.org/10.13982/j.mfst.1673-9078.2024.11.1292
https://doi.org/10.13982/j.mfst.1673-9078.2024.11.1292
https://doi.org/10.1016/j.ijbiomac.2015.08.017
https://doi.org/10.13386/j.issn1002-0306.2021060152
https://doi.org/10.13386/j.issn1002-0306.2021060152
https://doi.org/10.13386/j.issn1002-0306.2021060152
https://doi.org/10.16333/j.1001-6880.2024.11.010
https://doi.org/10.16333/j.1001-6880.2024.11.010
https://doi.org/10.16333/j.1001-6880.2024.11.010
https://doi.org/10.16333/j.1001-6880.2024.11.010
https://doi.org/10.6039/j.issn.1001-0408.2020.02.11
https://doi.org/10.6039/j.issn.1001-0408.2020.02.11
https://doi.org/10.6039/j.issn.1001-0408.2020.02.11
https://doi.org/10.16429/j.1009-7848.2024.11.007
https://doi.org/10.16429/j.1009-7848.2024.11.007
https://doi.org/10.16429/j.1009-7848.2024.11.007
https://doi.org/10.16429/j.1009-7848.2024.11.007
https://doi.org/10.1016/j.jff.2017.12.067
https://doi.org/10.1016/j.carbpol.2014.05.072
https://doi.org/10.1016/j.carbpol.2014.05.072
https://doi.org/10.1016/j.carbpol.2014.05.072
https://doi.org/10.1016/j.foodchem.2018.01.145

<70 - £ Tl B4

2026 4F 3 A

[29] LI Yimeng, YOU Lijun, DONG Fang, et al. Structural char-
acterization, antiproliferative and immunoregulatory activities of a
polysaccharide from Boletus Leccinum rugosiceps[J]. International
Journal of Biological Macromolecules, 2020, 157: 106—118.
[30] ZHOU Ruimei, CUI Mingxiao, WANG Yu, et al. Isolation,
structure identification and anti-inflammatory activity of a polysac-
charide from Phragmites rhizomal[J]. International Journal of Bio-
logical Macromolecules, 2020, 161: 810—817.
[31 ] ZHANG Yiping, XU Wen, HUANG Xiaogqiang, et al. Fucox-
anthin ameliorates hyperglycemia, hyperlipidemia and insulin resis-
tance in diabetic mice partially through IRS-1/PI3K/Akt and AMPK
pathways [J]. Journal of Functional Foods, 2018, 48: 515—524.
[32] HUANG Shiyu, HUANG Gangliang. Extraction, structural
analysis, and activities of rice bran polysaccharide[J]. Chemical Bi-
ology & Drug Design, 2021, 98(4): 631-638.
[33] ##, ARR, 4, 5. AF xT o784 B 69 7 ) AL )
B ], AR S®AmF, 2024,35(11); 121-128. [ PENG Qian,
CAO Genfeng, CHEN Ting, et al. Study on the mechanism of
myricetin’s inhibitory effect on a-amylase[J]. China Food Addi-
tives, 2024, 35(11): 121-128. ]
[34] Z4, hBEHE, R—R, F 2LHF KRR
IR AE R B F AL [T]. A S T AR, 2022, 43(12): 92-99.
[ WANG Min, XU Guohui, ZHAO Yiling, et al. Inhibition effect
and molecular mechanism of hypericin on xanthine oxidase[J]. Sci-
ence and Technology of Food Industry, 2022, 43(12): 92-99. ]
[35] LIU Mei, HU Bo, ZHANG Hui, et al. Inhibition study of red
rice polyphenols on pancreatic a-amylase activity by kinetic analy-
sis and molecular docking[J]. Journal of Cereal Science, 2017, 76:
186—192.
[36] AEE, Kkt RER, F. FRALIMN S 0T a-iT0BEeG 7
#AER J]. R A& = 4 AF 50 5 0 4, 2024, 36(6): 930-937. [ HU
Tongxia, ZHANG Nan, ZHU Xinli, et al. Inhibition effect of buck-
wheat bee pollen polyphenols on a-amylase[J]. Natural Product Re-
search and Development, 2024, 36(6): 930-937. ]
[37] HE Xiao min, CARTER D C. Atomic structure and chem-
istry of human serum albumin[J]. Nature, 1992, 358(6383): 209—

215.
[38] RiFL. RAMRAL T EHALRIPARGF 5T
Bk ik § %G ([D]. & RE: T EHKF, 2023,
[ LIANG Yiwen. Fluorescence quenching and molecular docking to
study the mechanism of action of small molecule drugs such as an-
tidepressants with serum albumin[D]. Shijiazhuang: Hebei Medical
University, 2023. ]
[39] ZENG L, ZHANG G, LIN S, et al. Inhibitory mechanism of
apigenin on a-glucosidase and synergy analysis of flavonoids[J].
Journal of Agricultural and Food Chemistry, 2016, 64(37):
6939-6949.
[40 ] KITAMURA M, MURAKAMI K, YAMADA K, et al. Bind-
ing of sulforhodamine B to human serum albumin: a spectroscopic
study [J]. Dyes and Pigments, 2013, 99(3): 588—593.
[41] &F, 548, M3E, 5. E Lo S mmit T Lk
B st a-iE Hy B 69 A0 ) AR A (0], R S T kAR, 2025, 46(9):
206—214. [ CAO Wanxue, LI Jiao, TAO Qiang, et al. Selenization
optimization of preparation process of polysaccharide from Dendro-
bium huoshanense and its inhibitory effect on a-amylase[J]. Sci-
ence and Technology of Food Industry, 2025, 46(9): 206-214. |
[42] CHEN Mingmao, GUO Hao, LIU Yan, et al. Structural
changes of human serum albumin induced by cadmium acetate [J].
Journal of Biochemical and Molecular Toxicology, 2014, 28(6):
281-287.
[43] 4k, B, AWK, & £ 52 HE3-0-HHBF -
B Ao o-H) 2 4 H 8 09 Bkl 3 Ay o (1], R e A, 2023, 44(16):
185-191. [ WANG Wei, CUI Yan, ZHENG Mingzhu, et al. In-
hibitory kinetics of cyanidin-3-O-glucoside against a-amylase and a-
glucosidase[J]. Food Science, 2023, 44(16): 185-191. ]
[44 ] LI Jun, GONG Yuhong, LI Jinwei, et al. In vitro inhibitory
effects of polyphenols from Tartary buckwheat on xanthine oxidase:
Identification, inhibitory activity, and action mechanism[J]. Food
Chemistry, 2022, 379: 132100.
[45] ROSS P D, SUBRAMANIAN S. Thermodynamics of macro-
molecular association reactions analysis of forces contributing to sta-
bilization[J]. Biophysical Journal, 1980, 32(1): 79-81.


https://doi.org/10.1016/j.ijbiomac.2020.03.250
https://doi.org/10.1016/j.ijbiomac.2020.03.250
https://doi.org/10.1016/j.ijbiomac.2020.06.124
https://doi.org/10.1016/j.ijbiomac.2020.06.124
https://doi.org/10.1016/j.ijbiomac.2020.06.124
https://doi.org/10.1016/j.jff.2018.07.048
https://doi.org/10.1111/cbdd.13916
https://doi.org/10.1111/cbdd.13916
https://doi.org/10.1111/cbdd.13916
https://doi.org/10.19804/j.issn1006-2513.2024.11.015
https://doi.org/10.19804/j.issn1006-2513.2024.11.015
https://doi.org/10.19804/j.issn1006-2513.2024.11.015
https://doi.org/10.19804/j.issn1006-2513.2024.11.015
https://doi.org/10.13386/j.issn1002-0306.2021090207
https://doi.org/10.13386/j.issn1002-0306.2021090207
https://doi.org/10.13386/j.issn1002-0306.2021090207
https://doi.org/10.1016/j.jcs.2017.04.011
https://doi.org/10.1038/358209a0
https://doi.org/10.1016/j.dyepig.2013.06.011
https://doi.org/10.13386/j.issn1002-0306.2024060247
https://doi.org/10.13386/j.issn1002-0306.2024060247
https://doi.org/10.13386/j.issn1002-0306.2024060247
https://doi.org/10.1002/jbt.21564
https://doi.org/10.7506/spkx1002-6630-20220921-203
https://doi.org/10.7506/spkx1002-6630-20220921-203
https://doi.org/10.1016/j.foodchem.2022.132100
https://doi.org/10.1016/j.foodchem.2022.132100

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 山茱萸多糖的提取
	1.2.2 山茱萸多糖的纯化
	1.2.2.1 DEAE-52阴离子交换柱层析处理
	1.2.2.2 多糖理化指标测定
	1.2.2.3 SephadexG-100柱层析纯化多糖组分
	1.2.2.4 多糖纯度测定

	1.2.3 山茱萸多糖对α-淀粉酶和α-葡萄糖苷酶的抑制作用
	1.2.3.1 α-淀粉酶抑制率的测定
	1.2.3.2 α-葡萄糖苷酶抑制率的测定

	1.2.4 多糖分子量测定
	1.2.5 单糖组成
	1.2.6 紫外光谱分析
	1.2.7 红外光谱检测
	1.2.8 圆二色光谱测定
	1.2.9 抑制动力学
	1.2.10 荧光猝灭分析

	1.3 数据处理

	2 结果与分析
	2.1 DEAE-52离子交换柱层析及多糖组分主要成分分析
	2.2 不同山茱萸多糖组分的体外降糖活性
	2.3 SephadexG-100色谱柱层析
	2.4 山茱萸多糖3种组分单糖组成及分子量分布
	2.5 单糖组成分析
	2.6 紫外光谱扫描
	2.7 红外光谱分析
	2.8 圆二色谱分析
	2.9 COP-2S对α-葡萄糖苷酶的抑制作用类型
	2.10 荧光猝灭和热力学参数分析

	3 结论
	参考文献

