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Abstract: Lentinus edodes is the second largest cultivated edible fungus in the world. During its process, of
Lentinus edodes stem, a large amount of Lentinus edodes stem (LES) waste is generated, which causes resource waste and
environmental pollution. In this study, LES was used as the raw material, three polysaccharides, LESPs-20, LESPs-50
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and LESPs-80, were obtained from LES by water extraction then purification by step gradient alcohol precipitation, and

their composition and structural characteristics were analyzed by chemical methods, high-performance gel permeation

chromatography, gas chromatography and infrared spectroscopy. The results showed that LESPs-50 had the highest sugar
content (84.31%) and its relative molecular weight was 477.41 ku. In addition, LESPs-20, LESPs-50 and LESPs-80 all

contained Man, Glc and Gal, but their molar ratios of monosaccharides differed. All the three polysaccharides were neutral

heteropolysaccharides containing f-glucosidic bonds, with glucose being the main component. The LESPs were sulfated

and the differences in immunomodulatory activity between the original sample and the sulfated sample were compared in

depth. The results showed that the immunomodulatory activities of the sulfated polysaccharides were superior, and they could

improve the cell viability, phagocytic ability, acid phosphatase activity and the amount of secreted NO of RAW 264.7 cells.

The higher the content of sulfate group, the better the immunomodulatory activity. The results of this study will provide a

theoretical basis for the high-value development and utilization of the Lentinus edodes stem.
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20 ; LESPs-50H > LESPs-50M > LESPs-50L > LESP-
50 ; LESPs-80H >LESPs-80M >LESPs-80L >>LESP-
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WEAE B T AR . Btk e L, JE A A1 100~200 pg/mL) X 463 Bl 4, 65 R 2L & &
#£ LESPs-80L (12.5~100 pg/mL). LESPs-80M . MR AR T B KRR R s . A BT AR
(12.5~200 pg/mL) Al LESPs-80H(12.5~25 pg/mL T I 22 R 0 44 i 7 Wk R 0 1 15 K AR B 8

R 2 AERERELESPsITRAW 264.7 4 i 11 840
Table 2 Effect of different concentrations of LESPs on the cell viability of RAW 264.7

Control LPS LESPs 200 pg/mL 100 pg/mL 50 pg/mL 25 pg/mL 12.5 pg/mL

LESPs-20 0.98+0.01%" 0.99 £ 0.01' 1.19£0.01" 1.19£0.01° 1.27+0.01"
LESPs-20L  0.01 £0.01*" 1.15+£0.02" 1.18£0.01" 1.25+0.01" 1.27 £0.02"
LESPs-20M 1.13 £0.03" 1.28 £0.01® 1.34 £0.03" 1.38 £0.01° 1.44 +0.03
LESPs-20H 1.15£0.02° 1.36 £0.02" 1.42+0.01" 1.56 £0.02" 1.50 £0.01°

LESPs-50 1.04 £0.01¢ 1.14£0.01" 1.30 £0.02¢ 142£0.01*  1.52+0.01¢
LESPs-50L 1.35£0.04° 1.45 £0.03° 1.56 £0.05° 1.58 £0.04° 1.45 £0.04

1.00 £ 0.08" 1.93 £0.02°
LESPs-50M 1.41 £0.02° 1.53 £0.05" 1.68 +0.04° 1.64 £0.03" 1.44 +0.04°
LESPs-50H 1.54 £0.02° 1.85£0.03" 1.99+0.13° 2.03+0.01° 1.79 £0.06°

LESPs-80 0.90 £0.01' 0.98 £0.01° 0.98 £0.02' 1.06 +0.028 1.38 +0.01%
LESPs-80L 1.33 £0.02° 1.53 +0.03¢ 1.55+0.02° 1.56 +0.02% 1.35+0.03¢
LESPs-80M 1.41 £0.02° 1.67 £0.01° 1.62 £0.03* 1.52 £0.03° 1.52 £0.02

LESPs-80H 1.54 £0.03 1.71 +£0.01° 1.68 +0.02° 1.59 £0.02° 1.57 £0.01°

E: MIE AN A FRATOLEALE E QAR AL, £ P<005 89 ILT, AT AR FERKEAF KL T AR
LESPs AR F M £ 7. TR,
R 3 AEIREIRELESPsXRAW 264.7FERE S15400
Table 3 Effect of different concentrations of LESPs on the phagocytic capacity of RAW 264.7

Control LPS LESPs 200 pg/mL 100 pg/mL 50 pg/mL 25 pg/mL 12.5 pg/mL

LESPs-20 1.11 £0.02¢ 1.18 £0.01" 1.23 £0.03" 1.19+0.01" 1.27 £0.03"
LESPs-20L 1.04 +0.02" 1.05 £ 0.03! 1.14 £0.02 1.23 £0.02° 1.25+0.02"
LESPs-20M 1.18 £0.01" 1.16 £0.02' 1.24 £0.02" 1.25+0.04° 1.33 £0.02¢
LESPs-20H 1.23£0.03° 135+£0.03"  1.43+0.04°  1.45£0.03° 1.44 £0.04°

LESPs-50 1.12£0.018 1.22£0.01® 1.40 £ 0.03 145+0.03°  1.55+0.02"
LESPs-50L 1.15+0.02 1.22+0.02" 1.42 £0.02° 1.45£0.01° 1.44 £0.02°

1.00 = 0.03" 1.76 £0.03° . . . .
LESPs-50M 1.43£0.02 1.45+0.02 1.49 £ 0.01 1.46£0.02°  1.55%0.02°
LESPs-50H 1.56 £0.03" 1.59 £ 0.01° 1.57 £0.03" 1.55+0.02° 1.59£0.01°

LESPs-80 1.26 £0.04° 1.31£0.03" 1.37 £0.04¢ 147£0.02°  1.49£0.02*
LESPs-80L 1.45 £0.02¢ 1.42 £0.02° 1.40 £0.01" 1.35 +0.02° 1.32 £0.02%
LESPs-80M 1.49 £0.03° 1.55£0.02° 1.54£0.01° 1.42 £0.03° 1.37£0.02"

LESPs-80H 1.55+0.03" 1.64£0.01° 1.55+0.02° 1.57 £0.02° 1.54 £ 0.02°

A mRAEIRHA FRAE AL F G MBS A,
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% 4 FRREIRELESPsXTRAW 264. 784 14+ B EAESTE 1 %20
Table 4 Effect of different concentrations of LESPs on the acid phosphatase activity of RAW 264.7

Control LPS LESPs 200 pg/mL 100 pg/mL 50 pg/mL 25 pg/mL 12.5 pg/mL
LESPs-20 1.02 £0.02¢ 1.14 £0.06" 1.18 £0.01¢ 1.18 £0.01" 1.12£0.01¢
LESPs-20L 1.14 £0.02" 1.25+0.02° 1.24 +0.02¢ 1.24 +0.03¢ 1.32 £0.02°
LESPs-20M 1.14£0.01" 1.24+0.01%  1.35+0.04 1.44 +0.02° 1.35+0.03¢
LESPs-20H 1.23£0.01% 1.27 £0.02° 1.52 £0.02° 1.54£0.01° 1.54 £0.02°
LESPs-50 1.34£0.01° 1.35+0.01° 1.27£0.01° 1.27+£0.01® 1.22+0.01"
_ LESPs-50L 1.15£0.01° 1.18 £0.06 1.14 £0.02" 1.18 £0.05" 1.13 £0.03¢

hi

1.00 £0.02"  1.91+0.03"

LESPs-50M  1.21 +0.06 1.35+0.02° 1.34 +0.02° 1.36 +0.03" 1.31+0.02°
LESPs-50H 1.26 +0.02° 1.45 +0.03° 1.63 +£0.04° 1.43 £0.02% 1.34 +0.02°
LESPs-80 1.19£0.01° 1.34 £ 0.02° 1.20+£0.01® 1.13£0.01" 1.20+0.01"
LESPs-80L 1.02 +0.02¢ 1.05 +0.05¢ 1.14 £0.04" 1.24 £0.01° 1.13 £0.06°
LESPs-80M 1.25+£0.03*  1.44 +0.03% 1.45+0.01¢ 1.35£0.03 1.25£0.03°
LESPs-80H 1.34£0.02° 1.56 £ 0.02° 1.55+0.02° 1.48 £0.03° 1.45+0.03°

E: OB SRR BETE /) A R AR N AL F G AR AL L.

243 BRBRAUIEAT F Mt R E R IRRAW 264.7
B BB B E ) 09 %R

PR 1 s PR Il A2 — P E VS AL ) RAW 264.7 4H AR
HWEVE R A OEREES ., k4T, 525
HZHAHEL, AN [E6ER A6 12 i LESPs-20. LESPs-50.
LESPs-80 £ — i€ Jit 5 ¥ 2 0 [l 35 7 Sl 2 3 ik B g
Y1t F) R M B R S 1 (P <<0.05). 5 Al FE
B B2 AL 22 BEAH L, LESPs-20H £ 25~50 pg/mL i
BIKE N, LESPs-50H 50 pg/mL Jii & 9K Y5 7,
LESPs-80H 7E 50~100 pug/mL o B T, 43 %) % & 1
TR PRI /73R I HH B R K U R o E R IR FEJE A
12.5~200 pg/mL 2 HEFEFH N, B 2 it R 14 ot 1 il
T TSR E S LESPs-20H > LESPs-20M > LESPs-
20L > LESPs-20 ; LESPs-50H > LESPs-50M >LESP-
50L ; LESPs-80H > LESPs-80M > LESPs-80L. Hiltt
AL, BRERE S, R T R B T I Ak
S, AHEE T ERE R, BRER 2 BE T A i L 1 R
i35 7 38 K RO B 4. LESPs-50H F1 LESPs-80H
X R B PR TS 7 IR R R e
2.4.4  FERALIEAN F st BB AR RAW 264.7
NO& it = 8975 7h)

NO J& 5 5 I 40 B v 40 i ) BE AH R I 15 5
T, X TP, 2 A dOr R 20 i &
KEBEP, mEsAN, S5EAAML, AR
i R 1k 15 1fi LESPs-20. LESPs-50. LESPs-80 7£
12.5~200 pg/mL J5i 5 BV T 3 E 2 35 1Y o 5 g

R NO 7 i (P<<0.05). 5 H Al Fs BE (i iR
1 Z WA L, LESPs-20H. LESPs-50H 7E 50 ug/mL
JUE AR, LESPs-80H 7E 200 pg/mL Ja [, Xf
NO 7 W BRI H AR . AR 2 HE X NO 43
BB K R /& LESPs-20H > LESPs-20M > LESPs-
20L> LESPs-20 ; LESPs-50H>LESPs-50M > LESPs-
50L >LESPs-50 ; LESPs-80H > LESPs-80M > LESPs-
80L >LESPs-80. =Ml (b F2 5 2 Ml 1) NO 73 ih &40
W T IR aA 2 MERE S . BB AT %, 7 LESPs-80L
(50~200 pg/mL). LESPs-80M (12.5~100 pg/mL)
Al LESPs-80H (12.5~200 pg/mL) iX L35 [H N, i
PR He A B, NO i B Kotk . M EE TR
FEd, RIRZ BEXT 40 NO /W SR T 4

AR TR, 5 1k 2 HE e —Fh p- #1550, 1M -
HRPE T IR — R, BA BRI i
TS, BRI, BRER A R £ B R AR T
EHUR I SR e . BRI SC IS L, B
2 HEXT RAW 264.7 BV 5% 85515 AR LL T
SRR EELE, HERRRE S Elks, JL AR TE T
5%, LESPs-SOH [ 4y i 117G M e . XAl g2
HTRRERMGIN, SR — R T
BRAEBAC, A, SR BiE, 2k
(1 B HE R Sy Fn s T B BELR A2 T RN E, BN T
ZHETTEEMMRNE, $Em 7K, WA R T
HEERIED, (R AR S G i BRI, AT
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Table 5 Effect of different concentrations of LESPs on the NO secretion of RAW 264.7
Control LPS LESPs 200 pg/mL 100 pg/mL 50 pg/mL 25 pg/mL 12.5 pg/mL
LESPs-20 10.08 £0.15"  10.73+0.31"  11.68+0.22®  12.53+0.15° 12.14+0.29
LESPs-20L  11.37£0.48% 1228 £0.44% 12.51£0.43° 13.55+0.23% 14.53+0.33°
LESPs-20M  13.54+0.42° 1447033 14362033 1554+033" 15.59+0.28"
LESPs-20H  14.54£0.34% 15.63£0.55* 16.56+0.33" 1581029 15.38+0.90
LESPs-50 10.75£0.07%"  11.82£0.35" 1276 £0.25" 14.16 022  12.68 £0.29°
. LESPs-50L  15.58+£0.27° 15.11£0.30%° 1459035 13.67+0.22%° 13.14%0.16%
5.75+1.23"  18.74 £0.50" . ; ]
LESPs-50M  16.18+0.24° 15.40%0.17% 15.19£0.28  14.51+030° 13.76£0.27
LESPs-50H  16.47+0.37" 16.56+0.35" 17.49+0.35" 16.45+0.30° 14.68£0.29°
LESPs-80 9.97+0.01"  1040+0.33" 10.97+0.46° 12.73+0.19" 11.58 +0.16*"
LESPs-80L  12.94%0.19" 12.66+0.12" 12.60£0.42° 11.67+0.40° 10.91 £0.32"
LESPs-80M 1521 £0.32°  14.31+0.68° 13.23+0.75° 13.11£0.58° 11.96 £ 0.36"
LESPs-80H  16.18 +0.42° 16.03£0.45™ 15.42£0.36° 14.79+0.44° 13.53+0.31°
. Fungi, 2021, 7(6): 427.
3 g
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