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Polysaccharides from Phellinus igniarius Mycelia
LI Yuanyuan', LI Fengnan’, YANG Xiaoming>", LI Min*’

(1.Zhenjiang Food and Drug Supervision and Inspection Center, Zhenjiang 212004, China;
2.School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China;
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Abstract: The crude polysaccharide of Phellinus igniarius mycelia was prepared by the method of water extraction and
ethanol precipitation. Then it was preliminarily fractionated by ammonium sulfate solution with the final concentration of
30%, 45% and 60%, respectively. The antioxidant and anti-tumor activities of the polysaccharides fractions were tested and
compared with each other. The fraction which showed the strongest activity was further purified by ion exchange resin
column chromatography. And the homogeneity and average molecular weight (My,) of purified polysaccharides were
evaluated and determined by size-exclusion chromatography combined with multi-angel laser light scattering and refractive
indexdetector (SEC-MALLS-RI). The results showed that 45% ammonium sulfate solution supernatant fraction (IPS45) had
the strongest anti-tumor activity and better scavenging superoxide anion activity in fractions fractionated by different
concentrations of ammonium sulfate. Four fractions were obtained from IPS45 by DEAE-52 cellulose ion exchange column
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purification. SEC-MALLS-RI analysis results showed that the ddH,O elution fraction (IPS45-W) was a homogeneous
polysaccharide with a My, of 79.1 kDa. GC analysis indicated that IPS45-W was composed of mannose:glucose:
galactose:unknown monosaccharide in a molar ratio of 1.57:8.38:1.09:1.00. The IPS45-W could inhibit the growth of
HepG2 cells. Its inhibition rate was 56.74% at the concentration of 50 pg/mL. This inhibition rate of IPS45-W was higher
than that of the homopolysaccharide (11%~35%) against HepG2 cells at same concentration, which from the Phellinus

igniarius myceli polysaccharide fractionated by ethanol precipitation in previous studies. The results would provide the

basis for the separation and application of different components of Phellinus igniariusmycelia polysaccharides.
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300 mm), L BHAH: 0.1 mol/L i NaCl ¥k, i i :
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1.0 mL ZEMEIK, TR G a8 MR SR, INAMRE
Sk 0.75 mmol/L % B2 3V £k % K (FeSO,) 1.0 mL, &
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B, E5 B R LB ATRAEAI, (EAG5 ] s B iAH
RELHE H 2208 5 G TR B B PR B AR BE g 5 AT B
A Tb s, RS R T R, TR IR B AR A
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Table 1  Yields and contents of carbohydrate and protein of
fractions from crude polysaccharides

FER AR IPS30 IPS45 1IPS60 IPP30 IPP45 IPP60
R(%) 1672 7.86 6.5 - - -

LR (%) 18.73  29.03 34.68  9.03 8.50  10.25
BABERE%) 3.03 247 200 502 517 541
T RN

22 REMAZERE LERASINELEER A
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W R T 100 25 VB WA Sy B0 B — 8 TR %
W, A TP E AT . BRI BRI
2.2.1 MANTELRREME B 1 SpHZHE(CIPS ). IPS30.
IPS45 1 IPS60 X 48 A 18 F M th I BRae ) . 7%
I [t ILIERRE ) B R RE 1 e 255 .

AR T A 3 B R i A e, REn
HB B B8 AT TR P S 38 a4 P 4l i 2H 232 4%
Kl 1A HPAE 0.01~0.4 mg/mL P& 38 TG FEI N, L2 hE
(CIPS) Fn4s-2H 43X A S S B H RIS BRAE 144
W e FERE TN, S R R, Y
e ik F) 0.4 mg/mL B}, IPS60. IPS45. CIPS fll
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Fig.1 Antioxidant capacity of crude polysaccharide and
supernatant fractions

TE: ABE B TIERRAET1; B: BRIt [ LIS R REST; C i
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IPS30 X i 40 S B F 1975 BR BAK IR S 68%. 63.8%.
55.5% Fil 50.1%, L THEAR C(VO[RIFRKREET 98.2%
HIVE B, (B T HE N 0.5 mg/mL 1)1 = Z 85X}
BB F I RRP, e R R HREH &
B AT AEARHR B 55 N s A R AT AT Bl S BT
FHIRETT o A5 H LA RITISR H S5 B DT TERS 2 5%
B 2 WHLH Sy, MU E S 0.40 mg/mL B}, 30%. 60%
1 80% L IWEUTHE 2H 43X 8 42 BH 5 7 1) 75 B 3 47 31|
M 38.39%. 52.98% Kl 43.58%2, $ I T AH [A] He J&
T IPS60. IPS45 X8 B FiTE kR . XA HEH
T LEEDTERL ZHE, B SRDTIERR Y, o T ke,
Gy SCPE /N ZZ AR Dy 0T TES . A S S0 B 2 44 1T
VEL, U2 I WSy, 15 8 R Z & /N F i
TSR b

¥ A 3R 2 b R AR TG BRI H 3,
S Stk G SRR ARSI DNA RA N, T
e T, 18] 1B B RTE 0.05~0.4 mg/mL
PR I R PN, RH 2 B 4521 43 X et 1 PR R0 T B

., HIE 1B AT UL, CIPS X #23E [ i LAY 15 R 3R B
= TS TR T Vo, ELBHEE AR RE B I 2 i i
S TEAS R 2H 4322 (A1 L IPS30 Xof 4t [ iy KL it v
BEJIME =T IPS45 F1 IPS60, H. Bk 5 B 420 53K
EIMHBHEBOCR . MHIE N 0.4 mg/mL B, Vi
1 CIPS XT3 H FHEERIEER 58 92% F11 50%,
IPS30. IPS45 Fil IPS60 A ¥ 3% [ H & 75 B 3R 41 51
M 13.75%. 12.05% Fil 11.83%. %458 5T HEE
T CBEDLTE TS SR B T 22 AR 2B 0 R R A 2R
AU 35T 0.5 me/mL )1 25 2B L f
FHBEATE R, I 1 BH S Z 05 R 2 1T IR
U

K 1C B W BEEAE 0.1~1.0 mg/mL 7
PN, HLZH . IPS30., IPS45 1 IPS60 MR IREE ST, H
& 1C 7] WAH Z A — B ER £4 55 B 4 43 B aA i g
Yagsess, v e 2 KA i, BT B A S
Ry AT E DA G, #4520 43 IPS30, 1PS45 Fl IPS60
WG EEAB R BERE e A b, AR R RE Y458 Tk
Z W (P<0.05), {8 IPS30. IPS45 Fll IPS60 2 [A] 14
JFRE ST TC B EZE R (P>0.05) . 4ikIE K 0.4 mg/mL
B, IPS45 . IPS60. IPS30 F1 CIPS iRE 1435114 0.093 .
0.102. 0.089 F11 0.079, YL/ NF4EH2% C 7F 0.02 mg/mL
WREERT 0.325 pyiRE ). AT HLARTEH 30% . 60% Fi
80% ZBEUTVENTIS R e M Z2Hi45-4H 55, £ 0.4 mg/mL
HeFE N AR IS4 0.007., 0.018 F1 0.01924, BeflkF
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Fig.2 Inhibition of polysaccharides on HepG2 cells
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Fig.3 Elution curve of IPS45 on DEAE-52 column
chromatography
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Table 2 The content of polysaccharides and proteins of IPS45
fractions purified by DEAE-52

Hoy 35(%) ZHEEE%) EEEE%)
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