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Screening and Preliminary Degradation Mechanism of White Rot
Fungi Strain of Dendrocalamus sinicus

Yang Xiong ', Shi Zhengjun* Zhao Changlin'

(1. College of Biodiversity Conservation, Southwest Forestry University, Kunming Yunnan 650233, China;
2. School of Chemical Engineering, Southwest Forestry University, Kunming Yunnan 650233, China)

Abstract: In order to obtain high efficient degradation strains of Dendrocalamus sinicus, this study em-
ployed 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 degrada-
tion mechanism of lignin. The results showed that 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 degrada-
tion of lignin, selective degradation of synthetic cellulose, and intense selective degradation of synthetic cellulose.
The ethanol extract of the 3 white rot fungi showed unobvious absorption peak at 260 nm, indicating that the aro-
matic ring structure in lignin was destroyed, thus it revealed that the white rot fungi could degrade lignin effi-

ciently by destroying the aromatic ring structure in lignin.

Key words: white rot fungi; isolate and purification; Dendrocalamus sinicus; lignin; selective degradation;

principal component analysis
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Table 1 The information for the test strain of white rot fungi

[ R BT %% SRR b A AFE
SWFU 000013 Trametes versicolor TR ST /MRS B AR X (AL RESREIRS
SWEFU 000028 Ganoderma gibbosum R ST /MRS B AR PR IX [ AR R A
SWEFU 000042 Armillaria cepistipes TR ST /MRS B AR DA X (A RRETRS
SWFU 000072 Cerrena zonata TR ST/ IS B ARG X (AR RESREIRS
SWFU 000073 Irpex lacteus AEA SCIM G4 Jid] PR A
SWFU 000074 Phlebia acerina R ST /AT AR AP X [l RHERN
SWFU 000075 Aleurodiscus sp. A LN & T HAFHK I A A
SWFU 000076 Phanerochaete sp. A SN\ S AR I A A
SWFU 000077 Auricularia auricula = BT T AR AR (A RRETRS
SWFU 000078 Flammulina velutipes A L B T G T AR AR A B [ XEEIRN
SWFU 000079 Hypsizygus marmoreus A R I TP WA R AR A [l Jid] PR A
SWFU 000080 Ramalina sp. A B T TS W AR AR A el [ REEE PN
SWFU 000081 Hericium erinaceus A B T TS A AR el (AL RREIRN




552 30 By WA e gk AT A R R O % e e L TR 5 69
Bk 1
B 5 P T4 SRAEH A HE
SWFU 000082 Lentinula edodes = A B T T ST B AR el I AR A
SWFU 000083 Pleurotus ostreatus = A T TS O AR el I AR AR A
SWFU 000084 Trametes hirsuta =R BT P ROl R I AR AR AL
SWFU 000085 Laetiporus sulphureus P RN EeC N e N s =2 | I AR A
SWFU 000086 Ganoderma applanatum A BT R IEE AR i) AR AR A
SWFU 000087 Phlebia rufa =R BRI R E A ] AR (A
SWFU 000089 Ganoderma australe P R R e N N 2| I PR A
SWFU 000090 Inonotus radiayus = R BT PG R Al R A (I REEERN
SWFU 000091 Phlebia sp. A B T AR R 2 A el I AR AR A
SWFU 000092 Phlebia sp. P RN e N el N I AR A
SWFU 000093 Phlebia sp. PR EaR S ) S N i) AR AR AT
SWFU 000094 Phlebia sp. “EA AT & A b Il AR AR A
SWFU 000095 Phlebia sp. =HE T AT I P AR A
SWFU 000096 Ganoderma sp. = R A A e I AR AR A
SWFU 000097 Vanderbylia sp. BB BRI Y R ARl R e I AR
SWFU 000098 Pycnoporus sanguineus P RN e V= XS /N T (R EEERN
SWFU 000115 Ganoderma lingzhi BHE SCILN /MR F ARG X I R A

1.2 4t sk e
1.2.1 ## ey BIK L B

1) BRrEEng B AT 2y 3 emx1 cmx0.3 cm
HIFT R, TRABERS 105 °C HET B IE R

2) KBRS RAT RO 5 g (R R B
0.0001 g) ZHIFASEFRILN S FFr%, Hxn
AIERIK, FEATHBR 12 h,

3) FAMUERAS, WitHREKS, 121 C
K 30 min 451 .

4) WAL TEREARDE (29 1 om®) R %
B 2% & IR FEEAY 250 mL =, 28 C
MR 75% FRE IR .

5) R 2K R R, A R K
5 g i, FAERNER R LB &) o A TR IR B3R
I, FCATE RV AR BSR4, R 28 €. 1B
75% FHERE SR 30 d; BN 2 ANEE, KREFR
1) 2 AT R A s O BRA .

6) 30 dJE B AR S, VAR B 00 Y R 22

(Vo R 1 B LA A B A0 /N A4, S O
FRLPME ), 105 C KT Z 6 g,
1.2.2  # AL o6 m 2

FH & PR IR A0 T3 AT 5 A A 5 I AR
LRAN 7, SR ER GB/T 2677.6—19948" fin A%
BORAA WA TIAE , B/NAT 2y 4 RAIEEA, RS

[ 24 6 h, SR 5 K il 4 4 (R BE A A BEA 105 <C
HEEEFiRE, SHEER GB/T 2677.10—199552 i
ELGAREE TR, S BER GB/T 2677.8—199%4
M 7E Klason K ZE =00,

123 kFTH, KRG HFAEMERREFZHLNH

O
%E$=<Eﬁ%ﬁ§#ﬁ%§ﬁ%ﬁi>xmm
(1)
2
%ﬁ%%%%$=ﬁﬁi§i§ﬁgiixmﬁ)
WA e R sy = Kson AR FRARE

LRETUE R Bl
1.3 SWAE
131 RS H5HF %

FIFH SPSS £l 73 iy 4, B A bF O H R e
A2 AS BRI 2 S A IR FE 1R o
FE WP REOTE W B AR W £ 1S
gy, A o o BT R
1.3.2 BB odr ik

1) B gt 40 H AR HE AT 8 5 1 & 1 5
HEARFU B 2% W22 2R IR M s 97 3 A B =Mk
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(250 mL ) K7 H

2) Ji) bR K B S B = A R AR R Y
BYE (291 em?), A S5 3% 40 1H 1618 18 3 B 1
F220do AREFAIIE AT IR, AbFRA I

3) #3204 5, A =AIEHMA 50 mL
95% LB, MiHE LA, 50 °C &K 1 h;

4) REEEEHUT A VKE P H B

5) B2 mL BT B0 H, 10000 r/min
B> 2 ming

6) B ETHWLL 1 : 10 B ] 5 95% 2 B iR
BHRRE;

7) ZE I 220 ~ 400 nm HGIREE L,

14 BEHREEFZE
1.41 DNA 42Ix, PCR ¥ 3R A% K H »

OMEGA HP Fungal DNA Kit i# 7] & J] T SW-
FU 000072 15 ¥k DNA 3 K 2 $2 53, AR WF57 3k F
ITS IR BE ARG KT /T, 5149 1TSS1TS4PY,
WA TAY TR ( Bifg) BMAERAFR ., 1TS
FJE PCR BIF S H K EHE ARG L BHRD, =)
gl A Ay 3% B AL RV E YR A IRA R R
iR /NI

DNA F¥%F MAFFT version 7 ( http://mafft.cbr.
jp/alignment/server ) #EAT HLXT, T TALIEFl L 45
Wi i 2 22 HE 8 5 PR A7 4 NBRF/PIR #% 2304, 7
FH ClustalX 1.83855:4 NBRF/PIR 4% =0 3C 14 44 4k
NEXUS #2304 DA & PHYLIP #2830 F s 49 4
WEHTREEEWNWE, REREEWHHR
F PAUP* 4.0b10°°! o i) fiz K 3] 29 35 ( maximum
parsimony analysis ); BE AT : 1) AEBORIHES]
B R 67 p b B R BT R AIE (new state ); 2 ) HROR
HeB AL 5 A TR s 3) #E47 1000 % H £ 4
B 4) rARRESEAL; 5) SRR BRI R
7 ( heuristic search ) ; ( 6) Max-trees % & 5000,
HASHCR FHBAED,

142 HEFHRIH

TG 7 PRI 4 4% R e AR R 2 ok
BT WEEMOA EAG B bR AR LR R BARE I 40 -
ek

1) —BARAE . —AFEA /2474, A WA/ 56 T
RIFG AR, Ko, TBIR, JREE, i,

2) WE AR PO, LMk, SEM
T, WA, BGWIR, BiAL, LR K&
KN,

W R BT WA 5T 47 Nikon Ec-
lipse E 100 i {# 5% Fll Leica DM2500 ( 375582 ) 4=

YIEEDOCREE T 17 . R Melzer 355 ( f#
S IKD) . REBR (S CB) Rl 5% A4
REA A (/5 KOH) fENTREA . EHE
A NZLFRW4EE BT E PR 48 5 b5 fE Authors of
Plant NamesP; 47 5 7 52K 1Y 59 €o A 15 T 4k 3
SCHR [39]6

2 FERESH

2.1 M BEBIRIEER

SR 30 BR R B B R AT AT R O R i
5, £l 30diGRE, MR RER, LGaERRE
e MR AR R (F2), H
HR ER RN FUE WX ERATR g ), R E
R 5 e L B R AT 0 4 R BE kR PR AR 2
AL, BT R R EEN 0.45% & 18.36% A
G, MM R E AR 2EERCR, Hid SWFU 000096 1Y
KRN 18.36%, B HXT B Jp AT i B i fie
JrEcim, PR A& SWFU 000089, SWFU 000013 X
Z, REFRKRN 15.53%, 15.45%. 4 Klason K
R R S LR T IR R 0 U (R B Rk #
ZHSU) KT URF, JUIRT LK) A8 = A T 3k
PEPE A B AL AVE PO, AR ¢ 2 h i BE B R AL
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
SWFU 000096 Xf F Je A7 i) 43 fiff BE 1 ek, (HHE
ARAEBARTAIER, BARMEREEMR T AR
RMLREYE R, LR R AR 2 81k 19.16%; A
WESE 10 H 00 A7E T 0 1 15 2008 35 M % A B R AT R
FREW A B, BT LOZ RN R AR R
F AT T SWFU 000096 5 1% 14 3 4~ B ¥k SWFU
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
Mr, i85 SPSS B 434 T ¢ H AR B R A
WA BOA Ok, A e R Eh 045012, H%k
W1 30 Pk 8 TR B e v e ) 5 R B R AL
Z A I AR R
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52 W MESE . sk R AT PR G R O o B R AR AL IR AE 5 71
x2 HREEREAEBERTI0AEEASFR
Table 2 Degradation of different component of D. sinicus treated by 30 white rot fungi for 30 days
P KER%  BRAEKRREE % GRS EY% BRAEAKRERR % GE4ERERE% St RE (SD)
SWFU 000072 9.94 19.65 68.34 19.79 6.39 3.10
SWFU 000094 9.69 19.93 67.97 18.66 6.89 2.71
SWFU 000013 15.45 19.08 65.08 22.13 10.85 2.04
SWFU 000084 9.46 21.69 68.63 11.45 6.38 1.80
SWFU 000028 8.57 21.56 67.85 11.99 7.06 1.70
SWFU 000086 13.97 20.73 66.22 15.40 9.30 1.66
SWFU 000074 8.55 22.27 67.67 9.10 7.31 1.25
SWFU 000073 10.56 21.94 66.75 10.47 8.56 1.22
SWFU 000097 6.73 22.70 68.06 7.36 6.77 1.09
SWFU 000080 3.96 23.58 70.40 3.75 3.57 1.05
SWFU 000090 3.45 23.37 69.50 4.61 4.80 0.96
SWFU 000093 3.50 23.56 70.03 3.83 4.07 0.94
SWFU 000096 18.36 20.17 59.01 17.69 19.16 0.92
SWFU 000075 9.35 22.82 67.44 6.85 7.62 0.90
SWFU 000089 15.53 21.83 63.72 10.88 12.71 0.86
SWFU 000083 5.55 23.25 68.63 5.11 5.99 0.85
SWFU 000087 5.90 22.76 66.82 7.09 8.47 0.84
SWFU 000078 3.74 23.61 69.79 3.63 441 0.82
SWFU 000091 3.55 23.23 68.30 5.18 6.44 0.80
SWFU 000042 1.51 23.68 69.93 3.36 4.21 0.80
SWFU 000077 7.04 23.03 67.20 6.00 7.95 0.75
SWFU 000076 10.64 22.22 63.59 9.30 12.89 0.72
SWFU 000115 237 24.23 71.86 1.11 1.57 0.71
SWFU 000079 3.55 23.80 69.97 2.84 4.15 0.69
SWFU 000081 3.60 23.84 69.18 2.71 5.23 0.52
SWFU 000095 3.29 24.33 71.84 0.70 1.59 0.44
SWFU 000085 5.63 23.95 69.10 2.23 5.35 0.42
SWFU 000082 0.45 24.32 71.61 0.73 1.91 0.38
SWFU 000098 9.96 23.45 64.57 4.30 11.55 0.37
SWFU 000092 3.64 24.06 69.25 1.79 5.14 0.35
23 W B — 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, 40] R
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AR ESE R WE 3aix: PR
VA, WsmRmEHEMES, WRSm;
Kl 3b iR . TS 2 AR0I ALK, e 2 A 15

Wi K 4PTR: WEREZAKER, EHEZE

RARBES, HZZAE Melzer IRFN P IC RN, TEAR W
WHP TR R, 78 KOH K7+ A8k .

a. fAFRIEM b. FLEE
3 BB EHE SWFU 000072 8 F R AS4HE
Fig. 3 Basidiomata of specimen SWFU 000072

a. BRYE IE T

b. TE 7SI
B4 BEE®K SWFU 000072 BEES
Fig. 4 Colony characters of white rot fungi strain SWFU 000072
BT RMASRAE (18 3) . B3R & kAR
KRz (Kl 4), BEHN Cerrena J&IKF-o
T RG RS R . ME SR, ET
ITS FFPHU M I B R Gk T R WT, Btk SWFU

000072 ( GenBank no. MK809429 ) 7F &4t 'k & W
th 5 4% F %% Dai 7872, Dai 7359, JXSB1742 &

H—AHHR, HEARZFE (100% MP ).
M, ZREREE R Cerrena zonata.

Cerrena zonata Dai 7821
100 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 BEHE## SWFU 000072 REE BB
Fig. 5 The phylogenetic tree of white rot fungi strain SWFU 000072
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AHFFE N 30 B 1 ELTE PR 1 Bk R
fif EL AT AT R B Bk SWFU 000072, £t B3
FHTRGFEEEN Cerrena zonata, H: T F
T (PCA), 87~ 30 Bk 8 477 3 R fi
FA . BERRVEREME AR BT R | BV R 2R 4T 4k
. ORI R R IR AR LR A S R . Sl X E AT
¥ R OB HEA T S M 4 A RWIAR FT R Th Y
FEAGER] TR, MRS T HE S
TSR AR T 26 v 8 5 B T 25 4 s ol v R fit R AT
ARBTR DL o B AR SRR 559 AR 5T
R ETE E N SMEYEHGE , W Ceriporiopsis sub-
vermispora, Ganoderma australe, Lentinus edodes,
Phlebia radiata,
Pleurotus ostreatus, Stereum hirsutum, Trametes
versicolor, FLRE ISR JE (@ JF A5, AHf
GE I Ve W R Y BN Cerrena zonata, ZFH SR & T
Cerrenaceae £, Polyporales H, 5ENE#IEZL
AR JE #5 E & ¥ 4 Polyporales H , EHiZHY)
FTE B A A S A PRI 53400 R S5t 3R 7 T HL A R
P, Bz Fh B G200 S AR R A S
PEAL T RR IR RE . I 1B TR B AR B R 5
25 I 48 7R 118 TR AE AR R 9 b BB B HLAT 1T 2 B
Ui TS e B HEC . B R RE R PR T,
TN 23 B 1 TR PR R 3 0 e s A
B AKTE R, Funalia trogii, Trametes ori-
entalis, Truncospora ochroleuca, I T 3 #RH
Fi& LR B At R A B0 AP B F LA . ASBIESER TR
Te AT RS, W58 R BIAT A Ok J 3R LR A 2R
HOREAR, W H =B AT A 5 R AR T Z
A, dE FRAMRERATRRD, REH
R AR TR O Z4F, (HRFSE R S5 %
EEIRH A= RS TERBU , BR =
FILBREFEAL . PR AR IS TR AR ST R IR A5
xR, RERMEER, G4 REEL0080 .
JEEER L B R O e R IT & IS A Tl
AT I U AR RIS SRR R, LR AT
ey vl L R S ES R U N T}
BURH R B0 i R s, HBAF T
RV I TR B Mk Ak e P kR r A% )R, H
PEPEVE L BRAT A v B R B 2 R B BR ) 1 477 5 5
WERM, ST AR . Iraqe R 6 4% .
IR 256 TF R SR B R 7 R, PR ey &

Phanerochaete chrysosporium,
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