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Screening and Preliminary Degradation Mechanism of White Rot
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Abstract: In order to obtain high efficient degradation strains of Dendrocalamus sinicus, and its initial de-
gradation mechanism, this study employed the solid fermentation method and chemical determination method to
screen the strains that could degrade lignin efficiently. The strains were identified by combining morphology with
molecular method. The degradation types were revealed by principal component analysis. Ultraviolet scanning
was used to reveal the initial degradation mechanism of lignin. The results showed that In this study, the strain
SWFUO000072 of Cerrena zonata was selected from 30 white-rot fungi to degrade lignin efficiently. The strain had
strong selective degradation of lignin and caused little loss of synthetic cellulose. There were 3 degradation types
in 30 strains of white-rot fungi: selective degradation of lignin, selective degradation of synthetic cellulose, and in-
tense selective degradation of synthetic cellulose. The ethanol extract of the 3 white-rot fungi showed unobvious
absorption peak at 260 nm, indicating that the aromatic ring structure in lignin was destroyed, thus it revealed that

the white rot fungi could degrade lignin efficiently by destroying the aromatic ring structure in lignin.
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Table 1 The information for the test strain of white-rot fungi

BRI 5 P24 SRAEHb A aE
SWFU000013 Trametes versicolor A ST/ IE H AR X W AR A
SWFU000028 Ganoderma gibbosum REIE SCULN/MT T B SRR X i R AR A
SWFU000042 Armillaria cepistipes A SCIIM /I IR B SRR X (LN
SWFU000072 Cerrena zonata ZRAE SN/ AR IX I PR A
SWFU000073 Irpex lacteus P SCLH 54 [EIIREEERN
SWFU000074 Phlebia acerina TR SCIN/AMTRIE B AR PR X I R A
SWFU000075 Aleurodiscus sp. A SCUH & T EFHK 2 I A A
SWFU000076 Phanerochaete sp. PR @D NG i AR VR
SWFU000077 Auricularia auricula PR U L R PO N I AR ) A
SWFU000078 Flammulina velutipes R A B T S AR AR el (LN
SWFU000079 Hypsizygus marmoreus R A B YT S A AR el [EIIREEERN
SWFU000080 Ramalina sp. ZF A B T S A AR el I R A

SWFU000081 Hericium erinaceus
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SWFU000082 Lentinula edodes = BT I AR AR el W AR A
SWFU000083 Pleurotus ostreatus = BT I ) AR AR W AR AR AL
SWFU000084 Trametes hirsuta = BT R ARl R A el W AR AR A
SWFU000085 Laetiporus sulphureus A R P R ARl KA Il AR AR A
SWFU000086 Ganoderma applanatum PN RSy Al N T Ii] AR AR A
SWFU000087 Phlebia rufa = R TR IR A [EIIREEERN
SWFU000089 Ganoderma australe = BTV R Aol KA e i
SWFU000090 Inonotus radiayus PR G A ey N e = | (R EEE RN
SWFU000091 Phlebia sp. A BT P9 R ARl R A el IFa] AR AR A
SWFU000092 Phlebia sp. A BT & A el Il AR AR A
SWFU000093 Phlebia sp. =M R A A il AR AR A
SWFU000094 Phlebia sp. =HEE T A N R A
SWFU000095 Phlebia sp. = R T A N e R A
SWFU000096 Ganoderma sp. PR e A el N T v AR AR A
SWFU000097 Vanderbylia sp. A BB T Y R ARl R A el IFa] AR AR A
SWFU000098 Pycnoporus sanguineus A R BARSE A (RN
SWFU000115 Ganoderma lingzhi BRE SCULH/NR R AR DR X I AR AR A
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G, MM R E AR 2EERCR, Hid SWFU 000096 1Y
KRN 18.36%, B HXT B Jp AT i B i fie
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Z, REFRKRN 15.53%, 15.45%. 4 Klason K
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SIZRH, 30 NEHEHA 10 Bk A JE B B e it
17T BB EER BT AAE AT, R bR w5 20 0 o
SWFU 000072, SWFU 000094, SWFU 000013,
SWFU 000084, SWFU 000028. SWFU 000086 .
SWFU 000074, SWFU 000073. SWFU 000097
SWFU 000080, J: SI{K K H 3.10, 2.71. 2.04,
1.80, 1.70, 1.66. 125, 1.22, 1.09. 1.05; R4
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ARAEBARTAIER, BARMEREEMR T AR
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000072, SWFU 000094, SWFU 000013, SI& ik
9 3.10, 271, 2.04, FHX 3 MEREXTE AT
BE PR WA B AR AR R 2 . Hodh B vk SWFU
000072 X FRAN I AR 1Y AR 2 508 19.65%, X 45
2 4k K B R RAUH 6.39%, H A B AT 4545 4
PR, 254 3 B Bk R B A 1 B8 oy
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Table 2 Degradation of different component of D. sinicus treated by 30 white rot fungi for 30 days
G REF/%  BABEARESE%  GERETEY%  TRAEARRBERR%  ROGREWR/ % SRR (S1)
SWFU000072 9.94 19.65 68.34 19.79 6.39 3.10
SWFU000094 9.69 19.93 67.97 18.66 6.89 2.71
SWFU000013 15.45 19.08 65.08 22.13 10.85 2.04
SWFU000084 9.46 21.69 68.63 11.45 6.38 1.80
SWFU000028 8.57 21.56 67.85 11.99 7.06 1.70
SWFU000086 13.97 20.73 66.22 15.40 9.30 1.66
SWFU000074 8.55 22.27 67.67 9.10 7.31 1.25
SWFU000073 10.56 21.94 66.75 10.47 8.56 1.22
SWFU000097 6.73 22.70 68.06 7.36 6.77 1.09
SWFU000080 3.96 23.58 70.40 3.75 3.57 1.05
SWFU000090 3.45 23.37 69.50 4.61 4.80 0.96
SWFU000093 3.50 23.56 70.03 3.83 4.07 0.94
SWFU000096 18.36 20.17 59.01 17.69 19.16 0.92
SWFU000075 9.35 22.82 67.44 6.85 7.62 0.90
SWFU000089 15.53 21.83 63.72 10.88 12.71 0.86
SWFU000083 5.55 23.25 68.63 5.11 5.99 0.85
SWFU000087 5.90 22.76 66.82 7.09 8.47 0.84
SWFU000078 3.74 23.61 69.79 3.63 441 0.82
SWFU000091 3.55 23.23 68.30 5.18 6.44 0.80
SWFU000042 1.51 23.68 69.93 3.36 4.21 0.80
SWFU000077 7.04 23.03 67.20 6.00 7.95 0.75
SWFU000076 10.64 22.22 63.59 9.30 12.89 0.72
SWFU000115 2.37 24.23 71.86 1.11 1.57 0.71
SWFU000079 3.55 23.80 69.97 2.84 4.15 0.69
SWFU000081 3.60 23.84 69.18 2.71 5.23 0.52
SWFU000095 3.29 24.33 71.84 0.70 1.59 0.44
SWFU000085 5.63 23.95 69.10 2.23 5.35 0.42
SWFU000082 0.45 24.32 71.61 0.73 1.91 0.38
SWFU000098 9.96 23.45 64.57 4.30 11.55 0.37
SWFU000092 3.64 24.06 69.25 1.79 5.14 0.35
23 DOV R — 24.50 73.00 — — —

22 EFRASHER

k2 FE AT 30 R 1 LR X R I i
R, R O B R B A2 AR R I 2 S K
4y (PC), 55 1 F R A5 2 F o il ke T
85.43% Fl 12.54% A8 /1, H R 24> F Wi fig
il 3 M HEFR AT 97.97% BB . 2o R
() 3 A48 b B9 B8 i B2 /e B (PCA ), Hi4h
R Bk 3 A8

F 4B (PCA) 4550 . Klason A Jii
TR R 157 ZEPC1=0.345, PC2=1.221,
ZREF LR A 2R T U515 57 R AL PC1=0.354, PC2=

1.074, KEZF 51597 7% PC1=0.382, PC2=
0.107 H 4 1 iR 15 53 22 ORI FH A5 40 4k 3R A 3155
AR I F A5y, FLAER 29 30 MR TE
WIS I5 2 RS, A5 SR o b s 1A
(1), HZFRWY PCI W MlEr, AHER, 4
YRR . ORI R MR 24 PC2
A 0 g, B PR R i e A B o B R it
W, SRR PC2 T S R B 2 TR RR X A R Y Bk
FEPERR AR . ASDF ST R0 o B Ei s AR AR
T A At R 0 8 fie g P AT 5 45 SR A3 AT it 4 AH
,fu [30, 38] R



6 [T NI == 4 EA
3 e
,.-;'7'2 \\\
N
) | g 94 ﬁl
f 13.!
/ A
1 84 %
\$28 86
i 15 £ .f'\-_-_:\‘_ -
S 82%5°, 9% g ATy
g 427978 , 48397 73)
2 B .81 91 87475
71 - —
%9 S
76 S
s )
_ { C 9 /
2 \_ o8 e
_3 1 1 1 1 1 1 1 1 1
20 -15 -10 05 0 05 10 15 20 25 30
PC1 4

1 3FERNENS B AR

Fig. 1

MR R s IR 28 (1),
30 Bk A AT 400 3 b EE AR AL, kR
AR TT Z W, FRNERER
Bk, PC2 A {E AN 3 . 25 B Al C #B
B VELENERF LR AR R RE, H B A
PAAR T AR BT 41 4 R A R A e T i LS5, € 287
e P TR R T B I AT 2 4T 4 25 RN OK B 5 1 W i i
ARA T, U 2R T 4 K A R e AR R SR A,
H i i 5 ZU AR S i FE PCL B4 {E 1, PCL 4y
BLR R 110 AT AR WU 252 1 2 R i sy o /1 1 SR
SWFU 000072 1) PC1 184381k, PC2 194 fe ey

Main dispersion point diagram of 3 indexes

AR 7R A VR PR R A A T 2R B I A 30 BE 1 R
TR o
23 EIMAHDWER

B RBKT 109 34 W # SWFU
000072, SWFU 000013, SWFU 000086 % ff T i
40 B ERAT K, AW 20 dJ5 H 95% £ EEX)
FIAT # 2E AT B B, X LR OB T 22 A0 IS
i, H RSN ERCE R (K 2) R XTI
FYFE 260 nm A7 B & i W e, 3 WS 0 AR R A S5t
RS IR AN i HAb 4L ) 7E 260 nm AbTE
FH 8 P A A

2310
2,000 £\
o
.
\ SWFU00008
2 _ \" 7 SWFU000013
& oo [ AN ‘*/\(_M_ SWFU000072
i P
7 /
o Vd "‘.‘
/ \\. / / \
e, S / — o
- G
~{ : S
e ~ 5
ot s —_—
~0.198 : : :
220 250 300 350 400
K /mm

2 ZEHREURHIZESNEIEE
Fig.2 UV spectrum of ethanol extract



E Mo MR iSRS T A S AR O 2 R A A L R AT 5 7

24 EHREELR Wi K 4a-b iR : WL RGE AR, EHEZ
AR EEG R WE 3afin. HyR BARRKE, B2Z7E Melzer 3G OO, 7EAR

VAR, W R B Mg, WRRE; o @b e, 78 KOH k5 h ez 1.

Kl 3b B TSR LLIR, e R 4

, W, e AR
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3 BEEE SWFU 000072 - FRES4FE
Fig.3 Basidiomata of specimen SWFU 000072

a. WY& IEM b. FE ST

4 HEFEE# SWFU 000072 EERES
Fig. 4 Colony characters of white-rot fungi strain SWFU 000072
BT RMABRRE (K 3), BFEEMIR 000072 ( GenBank no. MK809429 ) 7£ & 45 k& B #
Ko ze 8 (K 4), %EHA Cerrena J&/KF-. W 543 %% Dai 7872, Dai 7359, JXSB1742 %
NFRGEFEEER: WE SR, T AR, BEHAEZEEFE (100% MP ),
ITS FHMEMARGE X B W ERWE, HEHK SWFU I, ZHEREE N Cerrena zonata.
Cerrena zonata Dai 7821
ﬂ‘Cerrena zonata Dai 7359
Cerrena zonata JXSB 1742
100 Cerrena zonata SWFU 000072

Cerrena albocinnamomea Dai 12892
99  |Cerrena aurantiopora SNU-m 03110102

Cerrena aurantiopora NIBRFG0000102423
Cerrena albocinnamomea Dai 12955
Cerrena unicolor Larsson 3115
100 Cerrena unicolor KHL s.n.
Cerrena unicolor HMAS 255485
Cerrena unicolor CBS 154.29

Rigidoporus vinctus ECS 194-R
R Rigidoporus vinctus Miettinen 16136

100

B 5 HBEE SWFU 000072 R%X B H
Fig. 5 The phylogenetic tree of white-rot fungi strain SWFU 000072
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T (PCA), 87~ 30 Bk 8 477 3 R fi
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