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SRR B B AL ROl R 22, s & B
( Euonymus japonicas Thunb. ) & F1 1} [ #9 ( Sabina
chinensis (L. ) Ant. ) FEF0M: F &30 ( Forsythia suspen-
sa (Thunb. ) Vahl) &M
1.2 EFE

LT R FR A (PDA [E A FR 5L | PDA WA B:
FeR
1.2.1 PDA-RREHERZAA S EREHK 1 LOR
R 200 g, VIR, FiK 1 L 253 30 min,
U2 R Iz AR B 2 2 1 L) 4 b
20 g, Biillig 15 o, AMEHE 0. 1 g, AR pH,
1.2.2 PDA-@rél Ry ik SEEREKIL
([ 1.2.179%) %505 20 ¢ Bl 15 ¢ ATAIARM 0. 1
mL, F 4% pH.
1.2.3 @ik3zfA  KH,PO, 1 g,MgSO, + 7H,0 0.5
g, AR S g, H%HE 10 g,7K 1 000 mL, H4% pH,
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2.1 HEHRHE SRS

B 1.0 g B3 FH T 07 326 B ke 1) el bR I 5 40 ME IS
MEH B THA 99 mL JCREKE 250 mL =i,
1E 180 r » min " ,28°C I &5 T ¥R 1% 30 min, fFE 5
SRS ST BT, B B 10 Pg - mL 7 B L
mL BT TR AR R A B B 3B 1077 107
107°.10°° g - mL™" (ORI, 20 00 HOA A e JEE 7
W1 mL AE 5T [REE SR I Bl iR A B %, TIE RS
FRAE 28°CHE TR 3 d, AR TR VR 1B A6 A (G045 B
o RN GRS ) PR IBCA W] 1Y T
% RN PR UG I Ze 35 77 T PDA #5550k, &
ZUC RN B I , A — TR AR Y Sl R% 55 Tk
2.2 KRREBBEKRHTGIE

3 B B Y 26 1% 7 AR DA S 32 3k 43 4 3
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BHA KRR FEWRET]
2.3 KREMBEHNMBELETE

A3 B R S5 2R A A B T B TR PR TP B — R
LA R[] A . €, P R R € P A A R I TR VR, iR AT
ITS JF 50y , 4 Fir 19 ITS J7 41 5 Genbank 4%
FRES A 2 )7 51 64T Blast LLXT, R MEGA 5.0 k{4

A ffi | Neighbor-Joining St R G L B,
2.4 ERHIER

500 mL =P A 250 mL (%) PDA Wik ks 55
£ 121°CTF K 30 min, 42 R0 BRI 21355 95 A
PN PDA [EIAIE SR 8% 28 PDA W ARG SRk,
76180 r - min ™", 28%C [ Sk F IR EG 72, 52 3 d
Je PP AR B0 10 5% LT B B VR R0, Y TR RO
KF) 10° efu - mL ™ D) B R B 1 76 AR o
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M54E TP R 5 B aE, o 20 B, 54>
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Iro I AREH 40 d, F251.3.5.7.9.11,13 15,
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Bl Rt AL BRGNS T THE 1,40 RIRKE, FH L
I A 2 AR, 55 LA I AL B Xt B 5 A4S
A B AT I 6 BRZHL S B0 Y T AT 3 IR
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UL B No. 11 78 72 h A FIRBEHE I IR 2k P i 2L 1
tR e, HAE @ RIARm IR Bl T e KA @,
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Table 1 The coloring and decoloring results of

3.1

different strains on selective mediums

- pogel N TR ] A% AR S ]
; Culture time/h Culture time/h
strains
24 48 72 24 48 72

THFk No. 1 - = - + o o
TH#k No. 2 - - - + + 4+ 4+
itk No. 3 - + + - - -
itk No. 5 - = - + + -
T Fk No. 7 - - - + + +
T Fk No. 8 - + + + - - -
Hitk No.9 - - - - - +
Hitk No. 10 - - - - _ .
THFk No. 11 + + + ++ + + + +
TH PR No. 12 + + + + + +

W - FRABO(HAEE); + .+ + .+
FoR B0 (B0 B ETE K,

Note: “

+ o+ 0+ + + o+

—” means no coloring (or no decoloring) zone; “ +7, “ +
+7, %+ + +7,“+ + + +” means bigger coloring (or bigger de-

coloring) zone gradually.

3.2 Btk No. 11 EFEEER
3.2.1 B4k No. 11 4 &4 4 FHbk No. 11 7E
PDA SEFRFEREIR 24 h (iR R g (181 2) B 9

1 E#k No. 11 ERRIEEFEHREE (L T)
Fig.1 Fading circle of Strain No. 11 in

aniline blue medium ( bottom right)

48 h 5 B R (0, B 22 IR R A B B E0R
WORLZER o SF B CE AN AR 80 T
11 i /W G O L

B2 B No. 11 BRASHHE
Fig.2 Morphological characteristics of Strain No. 11

3.2.2 E#k No. 11 & ITS /35 541 & A R F M
Ay XFER PR No. 11 #EAT ITS @0 I J , 45
¥k No. 11 9 ITS #3115 Genebank {4 2 &2 13
FRAH LR 31 (5 ) BLAST 275 R 47 77 51 AR BL I bL 4
1A, N AR SR v e SRR BL I S 99% 1Y & 13 0T A
i, R ] MegaS. O 3R A RGEHLRE] 3,

K3 o SHRR Noo L1 [R) PR P AR A %5 8 19
BRI T 828 (Aspergillus sp. ) FIERMLTEE ( Emer-
icella sp. ) , Horbr, [a) Y50 o s 1 S 440 53t 25 (Asper-
gillus nidulans (Eidam) G. Winter) , J.7X }y Emericel-
la omanensis Y. Horie & Udagawa, %55 ZF LT W
R SR, e 5 TR No. 11 A Lt as
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Aspergillus nidulcdns FJ878643. 1

No. 11
Emericella omomensis AB248972. 1

Emericella midulans KX793109. 1
Aspergillus ancrantionbrunmeus KF465770. 1
Aspregillus flavus KC911645. 1
Phanerochaete clwysosporiuan AY219344. 1

3 KkIE ITS FFSIMZ M E# No. 11 REEL FH
Fig.3 Phylogenetic tree of strainll based on

ITS sequences

3.3 E#k No. 11 X 5 #ERY P ARREHIPEMRIER
3.3.1 ARAFGMBEEEE /6T

3.3.1.1  FRBEEGTE 1A fE B4 ~ 6 R ERE
RS AR v, 2 AT AL PHL ) R A T T 4 v T R A
B R TESS 3 K, BRiE B4 oh  Hog 4 MR A
B Tl Bl % DA AR o ISR TS 9 K
J& , AT A& L0 5% SRS - 21 4 T S 7 T
BB T . EAREC RS 13 KB B G ) 23
WE(E, oM 342.7 U - L™, 455 10 M- AR -4
TESE 15 KRG 13k BIEAA, 43 3]k 388. 7 F1 588. 5
U- L' &F D4R 47E 5 18 KRS
FIIRFNEAE , 4350k 326.3 F1461.4 U - L', HHE
PETE—E B2 BE b AT LAY, B0 B 6 R J5T 2R 1 5% fie e
T SyBTIREAE T, WA 0 DB g S AR i ™ il o 22
— B[] , 7 1 285 % e e o B3 s e il 4% T 3 A1 B
AR S A B, R Il I ) 3 T ik B
W, BARSKE LA R o i i [ 2 I R
it % T WAL T DA B IR M HE R AR B . FT R
PR TE TR T R TR S4F4E 3 PR A

450
3 400

1 3 5 7 9

11 13 15 18
Kb B ] Expenimentdays/d

—e— Xt 4lleaves CK Group

e R A B 4 1eaves Treatment Group
—a— Fi % 41branches CK Group

—a— B B AL B 4lbranches Treatment Group

21 25 30

B4 BESABERLESIFE MOREEEIETL
Fig.4 Changes in laccase activity of Euonymus

Japonicus branches and leaves during composting
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Kb [B]Experimenrtdays/d
—e—H3Xf 4l 1eaves CK Group
—a— M kB4l 1eaves Treatment Group
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—eo— BB db B4l branches Treatment Group

B S EEKBEEBAR HREEEHEL
Fig.5 Changes in laccase activity of Sabina chinensis

branches and leaves during composting
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w
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=]
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KBt A]JEperiment days/d
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E 6 EfskBriEsrREEE TN
Fig. 6 Changes in laccase activity of Forsythia suspensa

branches and leaves during composting

3.3.1.2 At E LY RERES AR e BT ~9 &
B S A D, 422 T A BRAH 4 1k S AL B G TS
FE T HRAL, 0 B AR o o R T kA I A % 1 v e
i SR ALY R BN T, IS REESS 5 K,
IR B A Al T 4 A o R A B TS ) 2 2 Wi A e v
FETHAN , FLM A5 ALl 1540 F8AR K o &7
TP AEREET AL 5 K5 B 1 I 4R % T
1=, 565 15 KRB J738 B A, 430 4 138.3.73.3 U
- L7 BMIRRLAESS 15 KEFIE 1k B)I%(H 128. 6
U L™ &3 A4l B a2 7e 5 21 KIS
JIAFNEAE, 4354 121.1,104.6 U - L', R4
PR Ao S A 0 Tt I T 3 B 0] ) 728 b e 4R 3 it
TR AR AR S A KT, 108 I 3 A 7 Tl B 3
AR — 0, AHE B 5 T B, #5142 B A0 B
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e
g 60 kb # i [ Experiment days/d
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e e e B8 EAKEH AN ST L EEEE h T
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Fig.7 Changes in Manganese peroxidase activity of E;
Euonymus japonicus branches and leaves ﬁ‘g A
during composting g 20
E o
e ,a‘ = 1 5 9 15 21 30
3.3.2 7]\})%: "% /f’t T [//LZ: IEJ .*A‘E}f#%ﬁ Ab PRI} (B Experiment days/d

JR O 1 25 A e S 0 o, SR AP ERT bR No. 11 40 d J5 4%
AR A BT AR A o R A R B 0 E 2 R L3R
2o {1 SPSS B fF A SEAEAS ¢ KB o M A% i) - $E b B9 BEXKREHEBEMNED SIS NTN

—o— ST RAICK Group —e—H 4 H 4l Treatment Group

HFikk No. 11 J5,5 R Ab P2 5 H X6 BE2H i) R i Fig.9 Changes in Manganese peroxidase activity of
EHELEREE HRk No. 11 52K T RMAKES Forsythia suspensa branches and leaves
yhR TR 0 AR TR A . LA T during composting

K2 TRRVHARZLERHEMEBEETWL

Table 2 Variation of lignin content and degradation rate during simulated composting with different substrates

PR L X A
, Lignin content/% e HXSFE e ¢ e
BRI A WEAEAL AT MEARANE S Increment of Relative Increment of
Experimental material Treatment HU H o degradation o
Before After absolute relative
K rate/ % i
composting composting ~ degradation rate/ % degradation rate/ %
AR T 10.69 +0.48A 37.40 £6.51
&ZE It 1 i .08 0. .47 £0. .40 +4.
B L7 Euonymus japonicus leaves IR CK 17.08 £0.79 14 7 20515 3.47 £0.69a 5. 7 ), T 20.40 +4.56ab
. . AbFE T 12.22 +0.87A 43.59 +2.87
XY DF#{ Euonymus japonicas branches 21.67 £0.87 4.90 £1.62a 22.44 +6.67abe
Xt HE CK 17.12 0.93B 20.74 £6.18
bEE T 8.01 0. 13A 38.39 +4.12
[ #E1t Sabina chinensis leaves i 12.92 +1.00 3.87 £0.56a 29.90 +2.23¢
X iR CK 11.88 +0.61B 8.12 +5.19
bR T 16.81 £1.27A 48.29 +2.26
[& #14% Sabina chinensis branches A 32.50 £0.33 8.22 +1.32b 25.28 +3.84bc
Xt HE CK 25.03 £0.66B 23.03 £4.43
bFEET 11.60 £0.49A 52.17 £2.81
JEFABLM Forsythia suspensa branches and leaves j(é‘LHE o 24.17 £0. 81 o i T 3.82 +0.45a . 91 sl 15.77 £1.39a

T : R R RS R R Rl — iR B e P b B 0k B2 0] 28 5 .35, [R) 9 )/ N - B R AR ) 22 52 .35 (P <0.05)
Note : Different capital letters in same column mean significant difference between treatment and control among same material. Different lowercase let-

ters in same column mean significant difference among those materials(P <0.05).
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JoT R AF O B fif 236 53 ) B2 T 31 43, 59% Fi 48.29%
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I TR M AL X AR BT 2% AR A 38 i o {RL IR 22 S A
F UL TS IR W0 8 A 0T 3R 0 e ik 3 4 ROR
HHL
4 it

[E6] 4 4 T I S ARl I 57 5 AL ) )
FE T R TR AR C/N SFEEARSH),
NI Y A R R i 2 — o T AR
JEF S AR (a8 28 RAEYE FY))
FH L, BEAR IR 50040 A7 B B R Jot 3R &5 i, SEME R
fift o EVHIT, Tz BUA B ) op T R R AR A ) 22 S DA
PN Z P e , B2 O B Bl AR 55 4 S AT 14
REX AR RE AWM WM . BT T
R VEA 0T 3R R A A= ) B O 5, O 32 L 1) T
BRANE SN, BT S T AR T AP A
B L AN ST A Y BRSE TR T 8 T2 2 K
REAEXT AT 3R B B A RE 7, (BN 3% 7 49 b it 25 R
TR 0 R 07 T R I A B, ) D% g 2 1)
481 A5 7 228 ¥ AR M R 5300 e e IS e i 28
H il B B S il B (Aspergillus niger Tiegh) , 4%
LI iR S S N S A INE R SR & R
it 3k S A ok AR 0 T A RO T I e A B
o AR AR 7 D BE AR K 24 4k B4 v i
T HH 22 W o3 000 4% il A Ao SR TR W Y LA, £ A
S5 B R AR No. 11 1) 7= B &R 5 &, A ITS

WP R R E W, S R No. 11 ih & & 44
Hilhwg.

FE [N 2 AT, R T8 R A 2o S Ak 90 T8 T % )
A B T A P v v 3 2 AR IR RE S R G 5
i ALY B RS B T, AEHEREEE 15 ~
18 RAEHE SN AW E . B 22451200 MRS AT K ot 4K
J7 K Hp i 1 A D P T, LR T M e
{EAN A 233.3 U - L7 1 AR 5% 0 36 114 T ke 14 I I
TSI Ry 588.5 U - L™ A7 SR A P WAE J1 . oK
AR D 4R 1 7K TS R F O 2 TR A i R B
T Aspergillus sp. F-1, i ] T3 405 7K PR /8 AR it =
ST B0 URE S = COD 45 ] i1 frg b B, A S50 25 ok fit
FIEE T 20% ~ 40% , 5 AW G LS AR, B 3
fi 2 ol 3 A (BRI ASE 45 el PR 70 1) R Jot 28 A
LR T 15% ~ 30% , i vt H 1) ih 2 & HL O F AR
JB B R T BT RICR

FESEBRAL S A Be bR 3590 1 A 5 i R 4
AOBE R T RS A AR AR N I HEAE R R, AR
Pz v ] MR I 3 0 A AT IS 1) K A B (A
T5CHESRET 48 h) | [AlBF A 1 & B4 A 480K,
G BEFEFEHA A B B 0T B AR TR R R T 2R
T T AR R RE ST [RIAL M AT P A
V) P4 A JoiG 25 A i S 4 v 22 5 3, % ol plly 2 T
PEEAE AL I 0 AR SO 2% B A R AR A AL . 4 %)
iR AR AR v 1 2 W 2 B AL B T B A A (04 T80 R A
B, T RE A R RIS W IR AR 2R & i, IR
NI 7t A R Y E0E . DR T R AH X o i
RYE A A8 5 AR v TR A A T 2 A 1Y
RESATREME FHEA (M 75 it — LR UE . 25
B i % X R iR R e L, A S ot T [ AT AS R
AT R R4 M R I

H A, HERE A s T 790 0 B 3 A T S 56
OB, BB R A R S A A — I 25
AN TS R A Y ERBE A R 2 o
PR i 2 e K T R PR G B AR
SE 74 R A AL, T8 LA TE o it pEA
FEF ZAE MG, 0] DLAE — R P T i Ui A a)
WP B IR AR TR BT, G o
A TR ) 28 SRS T A A = 25 S

5 ik

N2 g S RS Ak B A PR 57 ) v i 1 1 A g
BOR TR A R bR No. 11, i3 1 &5 WLEEAN ITS J7
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FU AT, R No. 11 M7 W BE % , il TARTEH
T AR A AR BT 2R D B A 7 Ao 2R At T 71

ey B B T b BN LS Al e MO B BT 7 A= 14
DEIPRP S50 v A S R W g S8R B, LA AT TP i
A5 TP B IR BRI DA JER ) ) 1 25
R T HR AR T T ) WAL 73 31 g 388. 7 326. 3 \461.4 |
342.7.588.5 U - L' fifiicd S ALt 1O Tt ) W (4
SR 138.3.121.1.,104.6.128.6.73.3 U - L™', %5/
ey B 2 ol 2 TP & TP B IR AR L [ A
B A 40 dJE A 5T R R R R S 4R T
20.40% 22.44% 29.90% .25.28% \15.77% .
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Study on Screening, Identification and Capability of Lignin-Degrading
Fungi for LandscapingWaste

KANG Yue, LI Su-yan ,SUN Xiang-yang, GONG Xiao-qiang , YU Ke-fei, CAI Lin-lin, WANG Lin
( College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: [ Objective ] To obtain a fungus that can efficiently degrade landscaping waste, to study its ability to
decomposite various landscaping waste, and to select the fungus strain from the composted landscaping waste by
a series of isolation and culture. [ Method ] The species of lignin decomposition strain were identified by mor-
phological analysis, ITS molecular sequence analysis and phylogenetic tree. Solid-state fermentation experiments
were carried out for studying the changes of enzyme activity of laccase (Lac) and manganese peroxidase ( MnP)
of the strain and their ability to decompose lignin in landscaping waste. [ Result]| A total of 18 fungus were se-
lected from the composted landscaping waste and a highly efficient lignin-decomposing fungus was selected. The
strain was designated as strain No. 11, and was identified as Aspergillus nidulans ( Eidam) G. Winter by mor-
phological analysis and ITS molecular sequence analysis. The enzyme activity peaks of laccase and manganese
peroxidase in solid canisters were determined using Japanese spindle leaves, Japanese spindle branches, juniper
leaves, juniper branches and forsythia as the substrates were 388.7 and 138.3, 326.3 and 121.1, 461.4 and
104.6, 342.7 and 128.6, 588.5 and 73.3 U + L', The addition of strain 11 increased the lignin decomposi-
tion rate of Japanese spindle leaves, Japanese spindle branches, juniper leaves, juniper branches and forsythia
after 40 days, respectively, by 20.40% , 22.44% , 29.90% , 25.28% , and 15.77% . [ Conclusion] The lig-
nin-decomposing fungus, Aspergillus nidulans (Eidam) G. Winter, has a strong ability to decompose the lignin
in the branches and leaves of Japanese spindle, juniper and forsythia common to the landscaping waste in Bei-
jing. Aspergillus nidulans (Eidam) G. Winter may have advantages in decomposing landscaping waste.

Keywords : landscaping waste ; lignin-degradation fungi; enzyme activity; solid-state fermentation
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