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Study on decolorization process of Ganoderma lucidum polysaccharides
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ABSTRACT: Objective To optimize the decolorization process of Ganoderma lucidum polysaccharides and select
the best decolorization method. Methods Activated carbon, chitosan and H,O, were selected for decolorize
Ganoderma lucidum polysaccharides. Based on the single factor experiment, decolorization process was optimized by
the orthogonal experiment, with the decolorization rate and the polysaccharide retention rate as indicators. The
antioxidant activity of the decolorized Ganoderma lucidum polysaccharides was analyzed by the
2,2-bis(4-tert-octylphenyl)-1-picrylyl radical (DPPHe) scavenging activity. Results The decolorization rate of
activated carbon on Ganoderma lucidum polysaccharides was 67.72%, the polysaccharide retention rate was 72.12%;
the decolorization rate of chitosan on Ganoderma lucidum polysaccharides was 33.57%, the polysaccharide retention
rate was 63.00%; the decolorization rate of H,O, on Ganoderma lucidum was 84.11%, and the polysaccharide
retention rate was 73.12%. H,O, had the best decolorization effect. The polysaccharides obtained by chitosan
decolorization had the strongest scavenging capacity for DPPH free radical. Conclusion Activated carbon, chitosan
and H,0, can be used for decolorization of Ganoderma lucidum polysaccharides, and the effect of H,O, is much
better, which is worthy of further development and utilization.
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Table 1 Factors and levels for orthogonal test design of
decolorization with activated carbon
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Table 2 Factors and levels for orthogonal test design of
decolorization with chitosan
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Fig. 1 The signal-factor result of yield of decolorization with activated carbon(n=3)
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Fig. 2 The signal-factor result of yield of decolorization with chitosan (n=3)
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Fig. 3 The signal-factor result of yield of decolorization with H,O, (n=3)
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Table 4 Analysis of Ly(3)* test results of decolorization with activated carbon
(S R
BE TR - —
A B c Jit 2. 2%/% ZHEIR B 2% ZRE IS
1 1 1 1 46.91 62.9 54.91
2 1 2 2 51.63 73.44 62.54
3 1 3 3 57.87 65.73 61.8
4 2 1 2 54.95 70.61 62.78
5 2 2 3 66.01 64.68 65.35
6 2 3 1 55.28 63.5 59.39
7 3 1 3 70.66 61.16 65.91
8 3 2 1 63.62 62.21 62.92
9 3 3 2 63.95 68.27 66.11
K, 52.137 57.507 55.27
K, 58.747 60.42 56.843
Ks 66.077 59.033 64.847
r 13.94 2913 9.577
kA E A, B, Cs
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Table 5 Analysis of variance of decolorization with activated carbon
HE i 2F-J7 il I F Lt F Il S B
A 291.745 2 0.549 19 **
B 12.741 2 0.024 19
C 158.241 2 0.298 19 *
= 531.1 2
T SRR 3 (P<0.01), 54 135 (0.01<P<0.05)
xo6o EAREREEXIVRERSHHN
Table 6 Analysis of Lo(3)° test results of decolorization with chitosan
i3E S 45
LR
A B c JBe € 3/% ZHHRE /% ZEEn
1 1 1 1 30.68 58.50 44.59
2 1 2 2 33.57 63.00 48.29
3 1 3 3 34.28 59.70 46.99
4 2 1 2 28.88 53.13 41.01
5 2 2 3 3491 45.00 39.96
6 2 3 1 22.00 59.00 40.50
7 3 1 3 24.43 44.00 34.22
8 3 2 1 30.00 53.00 41.50
9 3 3 2 31.45 55.50 43.48
K, 32.843 27.997 27.560
K, 28.597 32.827 31.300
Ks 28.627 29.243 31.207
r 4.246 4.830 3.740
wmILHE A B, C,

®7T RRERGEXIBRHFENN

Table 7 Analysis of variance of decolorization with chitosan

WE WP HM  BEE  FIE FIRSHE BEME
A 35.815 2 1.066 5.14 *
B 37.723 2 1.122 5.14 *
c 27.294 2 0.812 5.14

TR 100.83 6

H: P<0.01 S2m i H 25, 0.01<P<0.05 5§20 i 3%, P>0.05 $40i A
W,

mREXEZ LR ER
DL 6 32 R0 2 Bl O B 3 R bR, 25 5850 OB €852
IEEL, a5 HE R R 6 AT, 3 TR RS B4 B 5 i I
B>A>C, Bl £ B[] (min)>5 B BH & 1 (%)> I (4 R (°C)
ARG ABLCy, BISCRAE & 50 2%, B A B (A 90 min,
JB TR Sl 60 °CHRF I (sl R IR, R 7 WA, ST
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Bt (%) A €5 B E] (min) X S 06 45 R B R B 3
(0.01<P<0.05).,

TR A ER SR A JEm i, XT3 1)
BEWUEAS, YoeREE RN 2%, BARTS 90 min,
JB B R EE R 60 °CHY, ¢ FRMEXT R 2 20 i a2
33.57%, ZHEIRE % 63.00%,
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DA €5 38 1 Z2 M £ B3 B R FR b, 5 885 MR £ 52
BREE, 250 AR 8 NI, 4 DR X SE A SR 5 R I
A>C>D>B, Bl pH>Mi e il & (°C)> i 4 i 8] (min)>H,0, 14
ﬁj\ﬁ}ﬁ(%), %ﬁl‘]éﬂ%ﬂﬂ AzB3C3D3, E|] pH j’ﬂ 8, Hzoz MUF/D\Q’
Bk 8%, WAk K 50 °C, LT ] 120 min B B GARCR
e, FF 9 ATA, pH XFSZIR 25 R il H i 25 (P<0.01),

P RAGAE LRI A EEN, X HET 3
WHEEBIEAT1S, 24 pH A 8, H,O, IKF BN 8%, TREEH
50 °C, BffE] 120 min B, H0, X 2 2 2 B 5 h
84.11%, ZHHLARZN 73.12%.
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Table 8 Analysis of Lo(3)° test results of decolorizating with H,0,
NS 45
W T
A B c D JBi . 3/% Z R R/ % LA

1 1 1 1 1 35.75 64.31 50.03
2 1 2 2 2 45.49 67.30 56.40
3 1 3 3 3 53.78 71.44 62.61
4 2 1 2 3 81.07 66.88 73.98
5 2 2 3 1 76.68 63.00 46.56
6 2 3 1 2 64.48 80.38 72.43
7 3 1 3 2 82.35 74.25 78.30
8 3 2 1 3 73.74 63.00 68.37
9 3 3 2 1 83.85 72.13 77.99
K, 45.01 66.39 57.99 65.43

K 74.08 65.30 70.14 64.11

K3 79.98 67.37 70.94 69.53

r 34.97 2.07 12.95 5.42

IS C3 B3 C3 D3
£9 HO0,BEEXTRBENH
Table 9 Analysis of variance of decolorizating with H,0,

(3ES s 2E -7 i Fl 1 F it F il A2 B

A 0.21 2 3.387 4.46 **

B 0.001 2 0.016 4.46

C 0.032 2 0.516 4.46

D 0.005 2 0.081 4.46
BRI 0.25 8

T P<0.01 SR 3, 0.01<P<0.05 S0 2 3%, P>0.05 B A 5.3

33 mMEMNEMXE

Bk DPPH A B AL zs ANl 4 Bk, L VC HIA
PEXT IR, S 2P af H A 1Bk DPPH H AR
71, HBEHE Z 0 BN WA 42 195 (62.5..125.250,500., 1000
1500 pg/mL), IEBRAEST ZIURK LR HE, Zhk e
R Z A RIFMLIECR, MR 10 ATH, & ZEBUHEM
ECso fH K /NHESIG T 2 - VC>HL 2 b > 50 > 18 M
W>H,0,, UG R (AL ], 2 %) 2 0 B B AL TG 1
A —E R

L 5e

T AR R B L A5 R T P e B it 5%, TR 60 °C,
ffa] 120 min, R RZ SR GEN 67.72%, ZHHER

4

N 72.12%; TR A e I B i 3%, B
] 90 min, AN 60 °C, BLET R Z ZHERINEEER Ky 33.57%,
Z WA R 63.00%; H,0, Bt i 551400 pH 8, Hy0, 0
8%, WHEE 50 °C, BfE] 120 min, AT 2 R GZE K
84.11%, ZWEIREAN 73.12%, pH X SLH25 S il H R
F(P<0.01); AT 2,2- —(4-HFFRFL)-1- 0 HE3E B i 5%
(DPPH-) 5 B M40 Mrbi AL T v, B 60 )5 20 5 A 1 B
DPPH HHAMIRET), HREE ZHR AR, 1EERAE
I ERBURW F TRk, 0 RS BR R 2 R KA
AMER, S AIUHIY ECso (B B = 2R VO ZHE>7E R
B> T8 VE R >H,0,, 45 5 [ Bt 3 BH, A [) A% €00 590) A0
SR Xt 2 I e 2l B — R RS, T AR A 7 A N
A, R A A R RIE R, R AR AR L A R SRR i,
AR, Ho H,0, HEE— 2L S5FH.
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