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Abstract: To obtain lily polysaccharides efficiently and characterize the structure of polysaccharides, the polysaccharides
from lily was extracted by using microwave-assisted aqueous two-phase extraction in this paper. The best extraction process
was determined by single factor experiment and orthogonal experiment. The crude extract of lily polysaccharides was
purified via DEAE-52 and Sephadex G-100 column chromatography in turn to obtain a single fraction (LP2-SG). The
molecular weight and monosaccharide composition of LP2-SG were determined by high performance gel permeation
chromatography and gas chromatography, respectively, and then its structure was preliminarily characterized. The results
showed that the optimum extracting parameters to achieve the highest yield of polysaccharides 10.15%=+0.11% from lily by
microwave-assisted aqueous two-phase extraction was obtained under the microwave power of 400 W, ammonium sulfate
mass fraction of 20%, ethanol volume fraction of 50%, and solid-to-liquid ratio of 1:30 g/mL. LP2-SG with a molecular
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weight of 530.51 kDa was composed of mannose, glucose, and galactose with a molar ratio of 11.63:29.85:8.46. LP2-SG

has no characteristic absorption at 260 nm and 280 nm, and it had typical infrared absorption characteristics of

polysaccharides. The results of this study provide an important reference for the efficient extraction and deep development

of lily polysaccharides.
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HEZRiZ: MATPE EERIBUS 19 1E 221056045
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Table 2 Orthogonal experimental design Ly(3*) and results of
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= 2R (%)
A B C
1 1 1 1 8.16+0.15
2 1 2 2 9.75+0.13
3 1 3 3 8.31+0.16
4 2 2 3 7.88+0.13
5 2 3 1 9.62+0.15
6 2 1 2 8.70+0.12
7 3 3 2 8.19+0.17
8 3 1 3 9.73+0.11
9 3 2 1 8.65+0.13
k; 8.74 8.87 8.81
k, 8.73 8.76 8.88
ks 8.86 8.71 8.64
R 0.13 0.16 0.24
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Fig.4 Molecular weight distribution (A) and monosaccharide
composition (B) of LP2-SG

2.6 LMK

F FHLL AN GRS ST LP2-SG 7E 500~4000 cm™
YU BN BEATLLAN GRS 4, a5 R anEl 5 s,
& 5 AT %1, LP2-SG 7F 3345 cm' &b H 30 Wi, 13407
WS LP2-SG £5# R Y O-H figedrshs eyt
LP2-SG 7£ 2925 cm™' &b H BRI A4, 158 BH iz 168 52
LP2-SG g5t 19 C-H fhiga g sh 51 A2 9P LP2-SG
TE 1732 em™ AL 2 801 55 0%, X & B T LP2-SG 45
fp C=0 g P sh 51 A >, £ 1020, 1080 Fl
1151 ecm ' &b = Fi g B LP2-SG 454 rh 1

£ C-O Za AU A ik b e 223, gk — 25 R HH LP2-
SG Jg T¥— W5

B (%)

0.94 10807 1020

4000 35I00 30I00 25I00 20IOO 1500 lOIOO 5(I)0
PEEL (em™)
5 LP2-SG HULLAMATS
Fig.5 IR spectra of LP2-SG

3 g

PN S L ERPS [ Mg O B O 1 G 1 B 0 I e Va4 3
AV 3l B SUKABFE I -G 2 W00 122, e T
BB G N TR 400 W, R R £ BT RSB
20% . LEEARFSEL 50% FURHAEL 1:30 g/mL, B4
ZHEIR N 10.15%+0.11%, FH 22 B &K UGHE 1o
DEAE-52 1 Sephadex G-100 ¥ {1, 13% vk 4l {4 F% 24 15
B — W57 (LP2-SG), H4rFH4 530.51 kDa,
BUlEZH o H B . A AR UM ZE AR, HEE IR L
A7 11.63:29.85:8.46, LN, LP2-SG 1 JGZE A Ji il
1%, HAT SR bR =SB . AT
ZEIR N E A 2 WSRO N T AL E AR

S ik

[1] akél, Ry RER, 5 Bo 5B FEMEIEF L
M AT R [T]. P 325, 2022, 53(20): 6583-6592. [ BAO G
J, CHEN S D, ZHANG P Z, et al. Research progress on chemical
structure characterization and biological activities of Lilii Bulbus
polysaccharides[J]. Chinese Traditional and Herbal Drugs, 2022, 53
(20): 6583-6592.
(2] MR, e, Bk de, F. B0 SMORR T LR AN ENR
At (1), B &% 4 R F 4R, 2021, 12(6): 2326-2331.
[ YANG Y, YANG X H, MA H X, et al. Research progress on ex-
traction technology and biological activity of Lilium polysaccharide
[J]. Journal of Food Safety and Quality, 2021, 12(6): 2326-2331. ]
(3] ks, B, oL, F. B & S EnmuEt k] +
3 4 H 4 9% 5 R, 2021,29(3): 114-118. [ ZHANG J, PENG D,
CHEN K, et al. Research progress on the effect of Lilium polysac-
charide on immunity [J]. Chinese Journal of Animal Infectious Dis-
eases, 2021, 29(3): 114-118. ]
[4] HAN H, XIE H. A study on the extraction and purification
process of lily polysaccharide and its anti-tumor effect[J]. African
Journal of Traditional, 2013, 10(6): 485-489.
[5] ZHOU J, AN R, HUANG X. Genus Lilium: A review on tradi-
tional uses, phytochemistry and pharmacology[J]. Journal of
Ethnopharmacology, 2021, 270: 113852.
[ 6] NAIJ, ZHANG C, SHAO H, et al. Extraction, structure, phar-
macological activities and drug carrier applications of Angelica
sinensis polysaccharide[J]. International Journal of Biological


https://doi.org/10.1016/j.jep.2021.113852
https://doi.org/10.1016/j.jep.2021.113852
https://doi.org/10.1016/j.ijbiomac.2021.05.213

%44 5 21

A , %5 SO BIXUK IR A & 20 1 A0 M AR AE - 233 -

Macromolecules, 2021, 183: 2337-2353.

[ 7] MENG Q, CHEN Z, CHEN F, et al. Optimization of ultrason-
ic-assisted extraction of polysaccharides from Hemerocallis citrina
and the antioxidant activity study [J]. Journal of Food Science, 2021,
86(7): 3082-3096.

[8] MIRZADEH M, ARIANEJAD M, KHEDMAT L. Antioxi-
dant, antiradical, and antimicrobial activities of polysaccharides ob-
tained by microwave-assisted extraction method: A review[J]. Car-
bohydrate Polymers, 2020, 229: 115421.

(9] ¥4, bk, &R K, F. 454 2 MEHRIR T LK S
B LA A [J]. RS AhaL, 2017, 42(3): 214-218,222. [TAN L,
CHEN R Z, JIN C G, et al. Optimization of microwave-assisted ex-
traction, isolation and purification of polysaccharides from tanger-
ines peel[J]. Food Science and Technology, 2017, 42(3): 214218,
222. ]

[10] A F A, FFar, LAk, F. MOk BRIGE TS S T
LHRAE AL AR T WA ], R 5 T4, 2022,43(15):
109-116. [HU L S, ZHENG Q S, WEN Y X, et al. Microwave-as-
sisted extraction optimization and antioxidant activity of polysaccha-
ride from Plumula nelumbinis[J]. Food Research and Develop-
ment, 2022, 43(15): 109-116. ]

[11] Bk, BAR, &40 F. LS B IRI 5L 5 48 T L ARALA
b I H AT [J]. & B AR, 2021, 37(9): 160-167. [ TANG
I B, LU D, PAN M, et al. Optimization of microwave assisted ex-
traction of Rosa roxburghii polysaccharide and its antitumor activi-
ty[J]. Food and Machinery, 2021, 37(9): 160-167. ]

[12] R&WH, TR, Roesh, F. MR BRI S B e ik
B3 A& M [T]. et A, 2018, 50(4): 32-35. [ SONG L X,
HE J P, JIA X H, et al. Extraction, separation and purification of
polysaccharides from Castanea mollissima and their biological ac-
tivities[J]. Deciduous Fruits, 2018, 50(4): 32-35. ]

[13] Mk tE, shik, T4 T, . B85 ERRLS KERRE S
HE I ACHE AR B AR BACE AT R (T]. 2 F A F F 3R, 2022, 38(3):
265-276. [ YANG R P, CHEN R Z, WANG C X, et al. Ultrahigh
pressure extraction, physicochemical characteristics and antioxidant
activity of polysaccharides from red dragon fruit peel[J]. Journal of
Molecular Science, 2022, 38(3): 265-276. |

[14] LI P, XUE H, XIAO M, et al. Ultrasonic-assisted aqueous
two-phase extraction and properties of water-soluble polysaccha-
rides from Malus hupehensis[J]. Molecules, 2021, 26(8): 2213.
[15] GAO C, CAIC, LIU J, et al. Extraction and preliminary pu-
rification of polysaccharides from Camellia oleifera Abel. seed cake
using a thermoseparating aqueous two-phase system based on EOPO
copolymer and deep eutectic solvents[J]. Food Chemistry, 2020,
313:126164.

[16] WANG W X, YANG J H, YANG J. Optimization of ultra-
sound-assisted aqueous two phase extraction of polyphenols from
olive leaves[J]. Preparative Biochemistry & Biotechnology, 2021,
51(8): 821-831.

[17] JIY,RAO G, XIE G. Ultrasound-assisted aqueous two-phase
extraction of total flavonoids from Tremella fuciformis and antioxi-
dant activity of extracted flavonoids[J]. Preparative Biochemistry &
Biotechnology, 2022, 52(9): 1060—1068.

[ 18] ROSTAMI H, GHARIBZAHEDI S. Microwave-assisted ex-
traction of jujube polysaccharide: Optimization, purification and
functional characterization[J]. Carbohydrate Polymers, 2016, 143:
100-107.

[19] KIA A, GANJLOO A, BIMAKR M. A short extraction time
of polysaccharides from fenugreek (Trigonella foencem graecum)
seed using continuous ultrasound acoustic cavitation: Process opti-
mization, characterization and biological activities[J]. Food and
Bioprocess Technology, 2018, 11(12): 2204-2216.

[20] HUIH, LI X, JIN H, et al. Structural characterization, antiox-
idant and antibacterial activities of two heteropolysaccharides puri-
fied from the bulbs of Lilium davidii var. unicolor Cotton[J]. Inter-
national Journal of Biological Macromolecules, 2019, 133: 306—315.
[21] F&, AR, £E RIER SO HIRR T LR
AR A AL, 2021,37(12):215-220. [ LIL, CHEN B S, YUAN
Y. Optimization of microwave assisted extraction of polysaccha-
rides from Ficus carica[J]. Modern Food Science and Technology,
2021,37(12): 215-220. ]

[22] XUE H, XU J, ZHANG J, et al. Modeling, optimization, pu-
rification, and characterization of polysaccharides from Lilium Lan-
cifolium Thunb[J]. LWT-Food Science and Technology, 2022, 162:
113491.

[23] TANJ, CUIP, GE S, et al. Ultrasound assisted aqueous two-
phase extraction of polysaccharides from Cornus officinalis fruit:
Modeling, optimization, purification, and characterization[J]. Ultra-
sonics Sonochemistry, 2022, 84: 105966.

[24 ] CHEN Z, ZHANG W, TANG X, et al. Extraction and charac-
terization of polysaccharides from Semen Cassiae by microwave-as-
sisted aqueous two-phase extraction coupled with spectroscopy and
HPLC[J]. Carbohydrate Polymers, 2016, 144: 263—270.

[25] Rlvh, 3p43h, 2 ek, 5. A B IR -HOLIRBURE k35 % 4E
a9 S ARAL ], BB X F IR 4R, 2022,43(9): 1-5. [ ZHANG X W,
GUO D L, CHENG J S, et al. The optimization of ultrasonic-mi-
crowave extraction of polysaccharide from Hericium erinaceus[J].
Journal of Shaoguan University Natural Science, 2022,43(9): 1—
5.1


https://doi.org/10.1016/j.ijbiomac.2021.05.213
https://doi.org/10.1111/1750-3841.15806
https://doi.org/10.1016/j.carbpol.2019.115421
https://doi.org/10.1016/j.carbpol.2019.115421
https://doi.org/10.3390/molecules26082213
https://doi.org/10.1016/j.foodchem.2020.126164
https://doi.org/10.1016/j.carbpol.2016.01.075
https://doi.org/10.1007/s11947-018-2178-2
https://doi.org/10.1007/s11947-018-2178-2
https://doi.org/10.1016/j.ijbiomac.2019.04.082
https://doi.org/10.1016/j.ijbiomac.2019.04.082
https://doi.org/10.13982/j.mfst.1673-9078.2021.12.0692
https://doi.org/10.13982/j.mfst.1673-9078.2021.12.0692
https://doi.org/10.1016/j.ultsonch.2022.105966
https://doi.org/10.1016/j.ultsonch.2022.105966
https://doi.org/10.1016/j.carbpol.2016.02.063

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 样品前处理
	1.2.2 百合多糖提取物的制备
	1.2.3 百合多糖得率测定
	1.2.3.1 葡萄糖标准曲线绘制
	1.2.3.2 多糖含量测定

	1.2.4 单因素实验
	1.2.4.1 微波功率对多糖得率的影响
	1.2.4.2 硫酸铵质量分数对多糖得率的影响
	1.2.4.3 乙醇体积分数对多糖得率的影响
	1.2.4.4 料液比对多糖得率的影响

	1.2.5 正交试验
	1.2.6 百合多糖的纯化
	1.2.7 结构鉴定
	1.2.7.1 紫外光谱
	1.2.7.2 单糖组成
	1.2.7.3 分子量
	1.2.7.4 红外光谱


	1.3 数据处理

	2 结果与分析
	2.1 单因素对百合多糖得率的影响
	2.2 微波辅助双水相提取多糖的正交试验结果
	2.3 百合多糖纯化
	2.4 百合多糖的紫外分析
	2.5 百合多糖的单糖组成和分子量
	2.6 红外光谱分析

	3 结论
	参考文献

