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Extraction and Structural Characteristics of Cell Wall
Polysaccharides from Hericium erinaceus

TANG Chuan'?, WU Di',, YANG Yan" LI Qiaozhen', LIU Yanfang', ZHOU Shuai', YAN Mengqiu'
(1. National Engineering Research Center of Edible Fungi, Institute of Edible Fungi, Shanghai Academy of
Agricultural Sciences, Key Laboratory of Resources and Utilization of Edible Fungi (South),Ministry of
Agriculture , Shanghai 201403 ,China; 2. College of Life and Environmental Sciences,Shanghai Normal
University , Shanghai 200234 , China )

Abstract. Effects of pulverizing time and extraction solvents on yields and structural characteristics
of cell wall polysaccharides from Hericium erinaceus residue were studied. Results showed that the
yields of water-soluble cell wall polysaccharides increased but the polysaccharide contents decreased
with the prolonged pulverizing time. The pulverizing time also had significant effects on the
molecular distribution pattern and the monosaccharide composition of polysaccharides,and the
optimal time was 15 min. The increase of NaOH concentration raised the yields and contents but
reduced the immune activities of alkali-soluble cell wall polysaccharides,and the optimal NaOH
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concentration was 0.5 mol/L. Both water- and alkaline-soluble polysaccharides significantly

stimulated murine macrophages to release NO,indicating a potent immune activity in vitro. But the

molecular weights of water-soluble cell wall polysaccharides were much larger than those of

alkali-soluble ones. The later contained glucose only,while the former also contained a certain

amount of galactose and the ratio of glucose to galactose was approximately 4 :1. This study

established a method to obtain cell wall polysaccharide from Hericium erinaceus ,and elucidated the

structural difference between water- and alkali-soluble cell wall polysaccharides.

Keywords: Hericium erinaceus ,cell wall polysaccharide, extraction method, structural properties,

macrophages
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Fig. 1 Yields and contents of cell wall polysaccharides by
water extraction from Hericium erinaceus fruit

bodies
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Fig. 2 HPLC chromatograms of cell wall polysaccharides by water extraction from Hericium erinaceus fruit bodies
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Table 1 Mole ratios of monosaccharide of cell wall
polysaccharides by water extraction from

Hericium erinaceus fruit bodies

HPW(XfHR)  0.35 1.00 13.28 0.68
HPCW5 0.33 1.00 5.64 0.24
HPCW10 0.32 1.00 5.81 0.25
HPCW15 0.29 1.00 3.86 0.19
HPCW20 0.29 1.00 4.87 0.19
HPCW30 0.26 1.00 431 0.13
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LU 50 TR AN () BsF [R] 7K B2 1 240 e 2 A 38 2
W 5T £ 53 B5 RE AT 43 B 0 A A R AR BT S AR A
BPETEVE L5 5 5 IB 2 UF I & ok £ A U0 A e s ]
15 min, U4 fRE 2205 15 38 S 220 o 45t 53 55053 7l
K F 3.16%167.88% .,
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Fig. 3 Effect of cell wall polysaccharides by water extraction from Hericium erinaceus fruit bodies on the NO release by

RAW264.7 macrophages
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Table 2 Yields and contents of cell wall polysaccharides

by alkaline extraction from Hericium erinaceus

fruit bodies

NaOH ¥ &/ (mol/L) 2 W% 5 B %

HPCBO.1 0.1 1.29 44.48
HPCBO.5 0.5 2.54 64.35
HPCB1 1 3.17 69.04
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Fig. 4 Effect of cell wall polysaccharides by alkaline

extraction from Hericium erinaceus fruit bodies
on the NO release by RAW264.7 macrophages
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S E Xk

IR

WFE T 53 W IS [RDRT 7K 44 1) 48 it 1 22 % Al NaOH
TR JRE T BB ) A T RE 22 R ) 2R R S i Ak
AR SARS TG PE R 2R S5 IR R R AR R
A8 A 15 min, fo@E A9 NaOH ¥k 0.5 mol/L,
TE MR b, X A v 1 200 Y R 22 0 5 i A 2 e
28 1 G5 K R AR R AT A, D B K P A B 22
F2 B FLBE 2 2 A, B T 4 i R 2
SEANE, B E BAARNR TS, AR
AT ARV R RV 1 A R 2 W 38 B R Y
TSI 8 B g A R i NO RIS M L O T Sk TR
2 B BE 220 1Y) 4 BT D SR T R K B B K B Bk i
PR 2 1 B AT IR AR, iR 2 R AR
15 2 WE i B AR DI PR YRR R

H A AR A 7K v Ve A i BE 22 0 0 R G i 1
Leung MY K il #8514 %1 &k 7K ¥ Pk 20 B2 0% 1 2
NSRS TY OB EPON -/ SRS TR U DK (SR 3 & I |
3 T 7K i 18 7 12 ) 4 K U P A B e 2 AR B R T
I B] 8 A2 4 | K M A0 B 22 M i A R B K
P, HEAX 73 7 BT i Z2 W4 22, b i i 45 40 i
RERG IR A BT 40 L RE Z B A 3R 1L, X TRy iR K
J B B T G Ao B 1 5 SR T A% R T 4 i
208 0T AT ) T SR R AR i P A B
20 J R 22 B K KO T S e T A E 2
B DX 0 ofe o AT 3 3 0 R K B K 4 S P AR 1Y)
J5 ¥k, AT L3 o B RO Sk T b 6 200 L RE 220 Ol 4
0 BE 22 B TR BE T e S T — o A B R

(1], A B H, ERRot 45 Mk B 2 MR 1 LA S e DI RE A W52 [0, 1 AT IR 2% 41,2000, 7(1) : 19-22.
YANG Yan,ZHOU Changyan, WANG Chenguang,et al. Studies on immunoregulatory function of Hericium erinaceus
polysaccharide[J]. Acta Edulis Fungi,2000,7(1):19-22.(in Chinese)

[ 2] SR Mk e 2208 1 8 B R AL PR ST i B 52 [D). B85 - V1 pg K% 1 % B, 2006.

[31F @R, e XIHET & BEDUAAE X0 Sk T8 22 08 A5 3R 5 5T (052 i [J]. £ A TR 2= 41k, 2011,18(2) . 57-61.
JIANG Jun,LUO Zhen, LIU Yanfang,et al. Effect of precipitation conditions on the yield and quality of Hericium erinaceus
polysaccharides[J]. Acta Edulis Fungi,2011,18(2).:57-61.(in Chinese)

[ 4] MRAEIE , Z8 /NI A Sk i 7 S A B v 1 A SR 1 20 i AL [D]. 5 TR 2 41,2006, 13 (2) :61-64.

LIN Huajuan, QIN Xiaoming. Isolation and purification of an alkali-soluble glucan from fruit bodies of Hericium erinaceu[J].

Acta Edulis Fungi,2006,13(2) :61-64.(in Chinese)

[5]LEUNG M Y K,LIU C,KOON J C M, et al. Polysaccharide biological response modifiers [J]. Immunol Lett,2006,105.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.8 2016



JB N MRk an IR EE B R B TR L 25 M A AR

101-114.

(6] 4B, XIRAD, BT0k , 45 . BAR 6 22 Bl %) R 8 o0 188 M S e TG PE W 5T ], B db B+ ,2008,29(9) :277-280.
YANG Yang,LIU Chenchu, JIA Wei,et al. Study on ultrafiltration separation and immunocompetence of polysaccharides from
Grifola frondosa[J]. Food Sci,2008,29(9):277-280.(in Chinese)

[ 7] EICR, SAET . AN 53 90 38 WO 2% 220 00 20 0 M I8 il % Pk (0], R AR k9t 5 91 & ,2006,18(5) : 813-817.
WANG Yuanfeng,JIN Zhengyu. Composition of tea polysaccharides by different solvent extraction and their hypoglycemic
effects[J]. Nat Prod Res Dev,2006,18(5):813-817.(in Chinese)

[ 8] L, 4, Bri 10, 4. S U bL 40 BE v B -D- 25 R BH M BT ik (0], & 5 & B Tl ,2011,37(1) . 189-193.
WANG Jing, DAI Jun, CHEN Shangwei, et al. New methods for extraction of B -glucan from yeast cell walls [J]. Food Fermn
Ind,2011,37(1):189-193.(in Chinese)

[91 25 i Ik 22 B Sk A1 BR 07 328 A G 2B e ad 2 v AR 37 iU B 52 [D). T K - V6 g K%, 2012,

[10] DONG Qun,JIA Lianmeng, FANG Jinian. A B -D-glucan isolated from the fruiting bodies of Hericium erinaceus and its aqueous
conformation[J]. Carbohydr Re,2006,341(6):791-795.

[11] BEICEA, XM, 2 55 Sk 2 S0k vh i 2 2043 [T]. Hh 24 ,2005,36(1) : 10-12.
JIA Lianmeng, LIU Liu, DONG Qun, et al. Main polysaccharide fractions isolated from fruiting bodies of Hericium erinaceus[J].
Chinese Traditional and Herbal Drugs,2005,36(1):10-12.(in Chinese)

[12] LIU Yanfang,ZHAO Yuan,YANG Yan,et al. Structural characteristics and hypoglycemic activity of polysaccharides from
Coprinus comatus[J]. Bioactive Carbohydrates and Dietary Fibre,2013,2(2):164-1609.

[13] ZHANG A Q,FU L,SUN P L,et al. Isolation and structural characterization of a water-soluble polysaccharide from Hericium
erinaceus[J]. Mycosystema,2010,29(6):911-917.

[14] 9518 bk, % 48, 45 WSk T8 2 IR T B 6207 3 it 92 (). RAR T Hi it ot S5 9F % ,2013,25(9) : 1180-1184.
JIANG Jun, YANG Yan,LUO Xi,et al. Study on different decolorization methods of Hericium erinaceus polysaccharide[J]. Nat
Prod Res Dev,2013,25(9):1180-1184.(in Chinese)

[15] XUEE, B35, 223k, 55, /N A B VE M BE I R R i 5 4 F 45 0 DG R [T, s ik TR 2442 ,2011,25(6) : 1033-1038.
LIU Jia,CHEN Ling,LI Lin,et al. Relationship between texture properties and molecular structure of A ,B-type wheat starch[J].
J Chem Eng of Chinese Univ,2011,25(6):1033-1038.(in Chinese)

[16] LEUNG M Y K,FUNG K P,CHOY Y M. The isolation and characterization of an immunomodulatory and anti-tumor
polysaccharide preparation from Flammulina velutipes[J]. Lmmunopharmacology, 1997,35:255-263.

P SR =T =

SWAR(PN):2016 ER/YMERIEITAS
WA FR(FE L) : Food Structure Design Congress 2016
g A B A A AR AR e R 2 A T

H 4 B :2016-10-26 453 H 1:2016-10-28
FRTEE R . +HH FL &M 54 : Antalya, Turkey

F2 95 §1457 : Akdeniz University Food Engineering Department
E-MAIL: info@fsd2016.org 2l . http://fsd2016.org/v1/
SUWH N

It is with great pleasure to welcome you to 2nd Food Structure Design Congress that will be held in Antalya, Turkey. I am
absolutely delighted to host this international congress that will bring academics, private sector and government delegates
together. Thank you to all participants, sponsors and exhibitors who recognize the value of being involved and present at such an
international and cross disciplinary event. Thank you also to all our COST Action FA1001 Members, especially action leader

Prof. Laura Piazza for their endless efforts and dedication, as well as their continues support.
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