MR EmBE Modern Food Science and Technology 2024, Vol.40, No.3

PN EHR BT AXS R G L HEIR (LA
FE 455 M RS20

F3|"?, %pyE, Ry, £, BF, kR
(1. MELFRALELEE TSR, MM 550003) (2. TH KFAGHRFFR, THTMHE
550025) (3. T KRFERBERLIAZFRE, MK FE 550025)

FE: AR RRRIR T Rt Bk S B A A Y iE e Hoh, Z XA ERHARZE A RAL, 251 A K%
( Water Extraction, WE ). B#&f#i% (Enzyme Extraction, EE). # ###8/% (Ultrasonic-assisted Extraction, UE) #23
#5445 (Polygonatum sibiricum Polysaccharides, PP), 3R T REIRIRF k3t 45 S BF R . s
P (b . BREbE, BORME ). AMEN (RBAEM. o FEME P RIER . o SREEITEIEML ). BB RA
SFERDOR . EREP: B RR ARG R, EARSOFE (8.11%). E4EEE (52.79%). #
HH (567 gg). BIRFE (2528%) AEHHFF (5343x10° gmol ), = AFIRIRT 513589 B 48 2,2- B - = (3-
Tk - R oo 6-ARER ) 43k (ABTS') 44 F47 )R IR IC( mg/mL) 4514 0.41.0.23.0.25 ; 5t 1,1- =33 -2-
Z AR (DPPH) #9447 2 RE ICy, (mg/mL) 47312 0.19. 0.16. 0.18; xt o- #] 245 H By F 27 4R &
KRB 1Cs, (mg/mL) 571 2.14, 1.98. 2.06 ; 2t a- 48G9 F- 4374 i ZIRE 1Cs, (mg/mL) 454 0.62. 0.41. 0.58.
=AY SABY H BRI S, AR RVA R BNE A . B Lrsh g M B 3 A S AR B SARSHAEE AL E, w4
R E2NRR LML, 5 E, TR R EAF S4BT 0. A Mg, $ABLE R AL 09 Hrh Al £ 5,
BRI R — AT VAR 5 S4B AN R Fa e i M 3T ik, AR S 4B B — R A s e T I K AR AL

KR A BB, RERT &, WAME M, o- 5] HAEH BRI RIE . a- IR BRI M, FAGH T

NEHRHS: 1673-9078(2024)03-142-152 DOI: 10.13982/j.mfst.1673-9078.2024.3.0112

Effects of the Physicochemical Properties and Biological Activities of Polygonatum

sibiricum Polysaccharides Extracted by Different Extraction Methods

QIN Yin"**, XU Wenhui', WU Kai', MENG Pan', CAI Ju', LIN Changsong""

(1. College of Food and Drug Manufacturing Engineering, Guizhou Institute of Technology, Guiyang 550003, China)
(2. College of Life Science, Guizhou University, Guiyang 550025, China)
(3. College of Liquor and Food Engineering, Guizhou University, Guiyang 550025, China)
g3t
BB R SCE, RS AN R U R0 Bk 20 B B AR P AN AR s R 2 i (9] A B R, 2024,40(3):142-152.
QIN Yin, XU Wenhui, WU Kai, et al. Effects of the physicochemical properties and biological activities of
Polygonatum sibiricum polysaccharides extracted by different extraction methods [J]. Modern Food Science and Technology,

2024, 40(3): 142-152.

WFS HEA: 2023-02-06

H£EWH: RETREEBAFIE GRERE (2024)2-1 5); RMERKEIEURNIME (BREE 2019]12381); sMEARHLTRITE (8
R EM -ZK[2023] —f% 136) ; EMEARBFREBIIZTE (201533706) ; SMEBIFREFARHMETE (GZLGXM-23) ; BMNEBIFRS
BARAFARRBRHEETME (XIGC20190922) ; ERFAFEFHENWINZEZTE (202014440055)

fEE®EN: FES| (1985-), &, fit, BIBUR, ARAE: MERMRFAASHA, E-mail: 1131863416@qq.com

BIEE: KR (1969-), B, #1, #i¥, #ARAE: AEFEAEYAALSHA, E-mail: 627800499@qq.com

142




MR B R

Modern Food Science and Technology

2024, Vol.40, No.3

Abstract: To compare the effects of different extraction methods on the physicochemical properties and biological
activities of polysaccharides extracted from Polygonatum sibiricum, the rthizomes and roots of P. sibiricum were used as raw
materials and PP was extracted using water extraction (WE), enzyme extraction (EE), and ultrasonic-assisted extraction (UE)
methods. This study compared the yields, chemical compositions, oil-holding capacities, alcohol solubility, hygroscopicity,
antioxidant activities, the a-glucosidase and a-amylase inhibitory activities, monosaccharide compositions, and molecular
weights of PP extracted using different methods. The results showed that, compared with the other two extraction methods,
EE gives a higher yield (8.11%), a higher total sugar content (52.79%), greater oil-holding capacity (5.67 g/g), higher
hygroscopicity (25.28%), and a higher weight-average molecular weight (5.343 x 10’ g/mol). The half-maximal inhibitory
concentrations (ICs,) of the three polysaccharides obtained against 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS") were 0.41, 0.23, and 0.25 mg/mL, respectively. Meanwhile, the ICs, values against 2,2-diphenyl-1-picrylhydrazyl
were 0.19, 0.16, and 0.18 mg/mL, respectively. The ICs, values against a-glucosidase were 2.14, 1.98, and 2.06 mg/mL,
respectively, whereas those against a-amylase were 0.62, 0.41, and 0.58 mg/mL, respectively. All three polysaccharides are
acidic polysaccharides, while the monosaccharides are mainly composed of glucose. Infrared spectroscopy indicated that
all three polysaccharides have characteristic polysaccharide functional groups, and electron microscopy reveals different
structural features. In short, different extraction methods have different effects on the physicochemical properties, biological
activities, monosaccharide composition, and microstructure of polysaccharides of P. sibiricum. EE is an effective method to
improve the physicochemical properties and biological activities of polysaccharides, and polysaccharides extracted from
P, sibiricum have certain biological activities and development value.
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Table 1 The yield and chemical composition of Polygonatum
sibiricum polysaccharides extracted by different methods

Ao S EHBeE XROLET BERSE
PP-WE 4.41+0.33° 40.22£0.29° 3.56+0.03"  12.69+0.25
PP-EE 8.11+0.25" 52.79+0.15° 3.29+0.17°  9.85+0.16"
PP-UE 5.41+0.58" 33.25+0.38" 4.03£0.14°  8.75+0.88°
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Table 2 Oil holding capacity, alcohol soluble capacity
and hygroscopic capacity of Polygonatum sibiricum
polysaccharides extracted by different methods

P b A /(g/e) BE L /%% B8 F %
PP-WE  3.43£0.29° 86.50+0.52° 16.22+0.48°
PP-EE 5.67+0.25° 77.61+0.46° 25.28+0.4'a
PP-UE 5.02+0.10° 66.56+0.47° 20.00+0.38°
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Table 3 The monosaccharide composition of PP-WE .
PP-EE and PP-UE

AR i
PP-WE  PP-EE  PP-UE
A 24 (Rha) 2.40 217 2.62
FT32484% (Ara) 0.16 0.21 0.26
¥ 5L4E (Gal) 5.41 4.74 6.91
# 4 (Gle) 49.04 57.45 46.04
H &A% (Man) 0.00 10.68 12.51

F LA ELEL (Gal-UA) 10.88  10.80 9.89
# AAEBEL (Gul-UA) 6.49 5.53 5.80
HEABBE (Glc-UA) 10.39 9.57 9.46
+ T AEESEL (Man-UA) 6.82 7.27 6.53
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Table 4 The molecular weight, polydispersity of PP-WE.

PP-EE. PP-UE

#
M
PP-WE PP-EE  PP-UE
M, 5232 5343 5302
TIRE
J(<10° gfmol) f 4612 4858  4.834

M, 5.772 5.805 5.769

sk A MM, 1.134 1.1 1.097
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A PP-UE {15 ¥ & W% 4. PP-EE I E ¥ T &
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