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Identification and degradation ability of lignin degradation isoaltes from
landscaping waste compost

CHEN Ying, ZHANG Juntao, RUAN Lin
( Guangzhou Institute of Landscape Gardening, Guangzhou 510405, China)

Abstract ; [ Objective] A strain with the ability of lignin degradation was screened from landscaping waste
compost. [ Method ] The obtained isolates were identified by molecular identification; the lignin degrada-
tion isolates were inoculated into sterilized Ficus microcarpa var. pusillifolia wattle to study the degrada-
tion ability, including analyses of the content of lignin, cellulose and hemicellulose of the wattle respec-
tively. [ Result and conclusion] The results showed that the lignin degradation isolates were identified as
Streptomyces sp. Compared with non-inoculated treatments, samples inoculated with different dosages
(5% , 10% , 15% ) of the bacteria fermentation liquid into Ficus microcarpa broken branches, respec-
tively, the lignin content could be reduced by 22. 48% , hemicellulose content could be reduced by 26.
60% after 45 d incubation.

Key words :landscaping waste; compost; lignin degradation strain; DNA identification
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A, S ¢ R S M HE N Fh A T 3R I e T 1) S S LR RE T E 95

Yy REPE BT AR AR SE. I A% G 0 B e LU Ak
TR BRI R A DL & i VB FRILR A 5 R
G R R FEYI R IR, AN 2338 AR BK A TS G
S UGS IRTR 0%, AN A B0 B 28 T R A iy 24 Y

Ao mt R O M AR R IR AL R B B Ak R
PIBEAR 38 32 Vo R G S T o i el A 2 5 0 i 2
7P SRR B AR BT A LIS S, S 3B AR
BEFEYEI T AL B R BN WTEAR AL, I BA
e IS RS 0 Ak Ty 5O AR B AR R
HIRARAAE Y BR A B S5 4 52 5, K 57 3R 0, Bl 4 4T 4
E IR Sy £y | 1% 1944 G5 I NDTES B4 S 1D 3
REBAEY) B AR R IR B i 4k, ™ FH BRI T
el A I 700 56 it 200 0L DRI, R R B 2T 4
BERE IR Bl AR 55 4 o A L B s LR DA R T Y
HIPE S5, BRI 5 2 AR Y EE A oA
Wikt R ARk LA R R 1 RERE AR FR R
SO R A5 S RS

FARA S 5RO R A WA B ik
WA . BAT, EbR E LR R E 2, A
FURA L R AR AR TR R Gl O T A S
WM, BATHR AR FEARAE I B TE RN =, ) HL
EEIEIEMEE A SF NN 5 I RV e e !
JR B2 Phanerochaete chrysosporium 45 | EAIRIRA
J5R 2R AR T, B35 A A B R AR ST R AR
DRIk, 9 1B 165 T el A2 5 0 4 A #) B A 0 T vk B AT
R AR N Bl AR 7)o IR G A I HE AR
T B R T 1T 4 AR W 2R S E 15 IR BT
FHEA MR R, S T RARE Y S
TG R HENE 1) A J0T 3R o ik T 4 AL R A AR B, o o 42
e el AR 3 0 ME I B U AL R i — SR RT AT
AL,
1 #RET%
L1 it
L1 Xk M s UAE P HE AR A BRA
] FELRR A 7 o Tk A A T M A e 7 1R 7 3.
11,2 300k LB S5RdE R Y 5. 0 o, itk
FIlR 10.0 g, AL 10.0 ¢, Bl 18 ~20 g, Z%{H K
1 000 mL.

o S 1IR3 ATV PEVE R 20 g, (L4 0.5
g, MHIRAN 1.0 o, BEIR A 411 0.5 ¢, BiMREL 0.5 g, B
FRWFEK 0. 01 g, 35l 18 ~20 g, Z&M47K 1 000 mL.

JRALIEIRIE R RS 0 g, B — A8 1.0 g,
BREREE 0.5 g, Hi%HE 10. 0 g, 2L (]41)0. 033

g, AEZ0.1 g, B8 18 ~20 g, %7K 1 000 mL.
113 hebisma s WA M XA HAR
FIRAE R <3 em, FrKiE 42.32%.
1.2 REH*E
1.2.1 Ao RE . 28 4t THERWESYS
T R FEHEAR 5 AN [R) A7 BCHE R R &, I 4% 3L
IRAT. FREBURE 10,0 g, IR ZE M BT 15 1 x
107" ~1 x 1077 R 50 Bl B 3 0 11 2 . AR i LB 85 3%
F G — 5 1 % 3 R 41 8% 3% JE I MK Uk TR ) A
PGSR (FRIFR LB) R ARG SR 5L (R AR G) FE
PR FEHE (FRIFR H) BE 1 x 107 ~ 1 x 10 F BEJEE A
PRI TR T LB S5 53R 1w, A R B R 3
W1 x 107 ~ 1 x 10 7 i BEJEE 14 BBV AR T
G IR IR, AR ELE 3 1 x107" ~
1 x 10 FH B T BRI T H Bk, 4
FhRRBERE T A 3 Wk A5 b 1 3% 2 LAYA T T 7K Ol o) e
(CK) ,#HE 3 K. ¥ x 10 R B AY LB 15353 |
1x 10 “HBEERY G 53R 3EH 1 x 10 B R H
RiFRdk BA R A AR PSSR 25 R4k 647 40
B Aifb (FE 3R 50 °C).
1.2.2 @seg e oS aifb3 28y 11 PRIE K
(424354 H1 \H2 .G1 .G2 \LB1 ~LB7), % ¢ DNA
FEHN A aE AT Y6 5. JE R4 DNA B9 0SS %01
% "™ ()53, Tk LB1 ~ LBS () DNA % FH 40 B Y
16S rRNA 3l 15149 PCR ¥ 4411 16S rDNA, H5|
YIFS R 27F (5'-AGAGTTTGATCCTGGCTCAG-3") ;
1492R (5'-GGTTACCTTGTTACGACTT-3") . &k H1 .
H2 .G1 G2 .LB6 Il LB7 ) DNA % JH ECE 1) ITS 3
514 PCR 47 3 5L, oG | )7 51 :27F (1TS4 . TC-
CTCCGCTTATTGATATGC) 5 ITS5 : GGAAGTAAAAGT-
CGTAACAAGG). DNA J7 5 5 ph 1 ¥ 92 98 A 1 B2
ARA R w AT
1.2.3  KREWmehm e EIHESN T, 1%
Tl PRk B 2 1 R T 38 A A T, B L A = [
— RS = AR, B SRR (30 €L, 160
r/min) , 5555 5 ~7 d, BIf5—2 K BT

FREX 10. 00 g (/N5 AL 25 T35 3R LA, 72
160 C AR NKEE 2. 5 he TETCH AF T, A7)
AR IR A SR AR SR ML 2 SN S mL JE TR K
BCE I A B 4 03, Horb: T1 T2 T3 4k
PR3 TN R0 A T 25 B A DA — G R R 5 mL (45218
TN 5% ) 10 mL($2EH R 10% ) , Fl 15 mL (2
TN 15% ), AT IR R 1 & R — 58 37 10 mL 2y
XFRA(CK) , BN HE A 3 k. T 30 C Ry 3R4a
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2.1 HEHRHIRE. SBEMGL

ZeL TRRP SRR o3 B AN AL, I T AR 5540 e
TR I SR R T A v O 1B A5 1) 8 R B AR, 2 5 23 1
HI LBI ~ LB7.
2.2 EHRHFIINE

Bk LB1 ~ LBS () DNA 5% ] 16S rRNA 3 15|

¥ PCR 44 ; i kk H1 .LB6 F11 LB7 f) DNA % JH &1
() ITS 3@ H 519 PCR #4443 54T DNA H ik Il
F L, 48 B BEdk A atifk, DNA BB R/NILEE 15168
rDNA H 3k [ il PCR 3 14 H 3k 1] DL T& Bk LB4 Sy 4]
(FE 1) ;PCR p=¥y Zead b 908 A Wy H R A PR H
DU, - 590 45 B P 0 45 SR 7 B B BB ) (e
//www. nchi. nlm. nih. gov) 3£ K J# ( Gene bank) | JH
BLAST XFRARRIF A 178 2, Hoh B Ak LB3 AHARIME
h93% AR VLY E B IS 44, AR A4 T B AR LB
55 AM930339. 1 F1 JF227580. 1 A4 T2 kAR 0L R B
15 AR 99% |, AFLI T A DA AR 220 oK L 44, i
PR LB7 1 R4 T HAR T bR LU 45 R L3R 1.

®1 EREEPFIIEIIER
Tab.1 The DNA sequence alignment from GenBank

R DNA JyBt  JERE

G2 Solvbp e g DNA #ilfele/ %
LB1 1510 AB039330.1  Pseudoxanthomonas sp. M1-3 gene for 16S rRNA 99

AB039329 Pseudoxanthomonas sp. M1-2gene for 16S rRNA 99
LB2 1 507 CP001836.1 Dickeya dadantii Ech586,complete genome 98
LB3 1 505 FN436077.1 Uncultured bacterium partial 16S rRNA gene, clone HAW-R60-B-727d 93
LB4 1493 AF345862.1  Streptomyces sp. KACC 20159 ribosomal 98
LB5 1519 AB066342.1  Bacillus sp. TAT105 gene for 16S rRNA, partial sequence 99

AB066341.1  Bacillus sp. TAT112 qgene for 16S rRNA, partial sequence 99
LB6 570 FN868470.1  Fusarium proliferatum genomic DNA containing ITS1, 5.8S rRNA gene 99
LB7 1526 AM930339.1 Uncultured bacterium partial 16S rRNA gene, clone SMQ103 99

JF227580.1  Uncultured bacterium clone ncd2598b04c¢1 168 ribosomal RNA gene 99
H1 621  HQ631021.1  Asperqillus sp. TMS-2011 voucher BGd1p194 18S ribosomal RNA 100

M1 LB4 M2 M LB4 M LB4
23130 bp—p
2000 bp
2322bp— 2000 bp 1000 bp
a b c
M1 : A-Hind III digests;M M2 :DNA marker DL2000.
Bl 1 FEbk LB4 (1) 16S yDNA HLJk [ (a) \PCR 435 HL Uk (&1 (b) F 48 7 Be iy seRas i Ik 18] ()
Fig. 1 16S rDNA electrophoragram (a) , the electrophoresis results of PCR segment(h) and the electrophoresis of the cloned fragment

(c¢) on strain LB4

il DNA FPail HEXT, 4% Bk 19 4 45 R DL 2.

JECHAFYRE S > O S S R S PR TR LBA (i

KRR bk LB1 ~ LBT Rl HI 43 BAT BFI Streptomyces sp. ) 15Ky H AR, X H A FRETF 4 % 1%

AFITIRE, (kR LBA BATREMEA TR LF4E R K

http://xuebao.scau.edu.cn

FERESIREATINE RIS IR 2, ARl UL 3.



5 6 1]
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x2 HMHK DNA FIEELER
Tab.2 Results of 16S rDNA sequence analysis of the strains

RS > EA A e
LB1 Pseudoxanthomonas sp. B B AT TR ]
LB2 Dickeya dadantii JFJE TR AT @ Erwinia 201 , J5 8L T — &N Dickeya 401
LB4 Streptomyces sp. FERE R T
LB5 Bacillus sp. ZEMOFT P g
LB6 Fusarium sp. I =R
H1 Aspergillus fumigatus S 1t 25 LA

K2 LB4 BRRAT- AR T
Fig.2 The flat colonies of strain LB4

~3 \ R D \ nK A '
K3 LB4 AR HIES (B R =5 pm)
Fig.3 The microphone of strain LB4 (scale bar =5 pm)

KREREMEEENNE
TERIERE LB4 1535 45 d J5 , /N RRA S A
JRRMPEALER ST mIEIL(FR 3). Fbk LB4 570 &
AN], /NI R S5 T I R B 28 RN 41 4 3R % m R
ANF. S XA LG, 228 i 5% (10% (15% 1) 3 >4k
PR T & & & B IR KR A 3.79% | 21.63% FiI
22.48% , *F 2F 4 £ & B OIE K R 23.55% .
26.60% il 22.56% . WAk I, Wbk LB4 $2 5 & N
10% F1 15% B, AR JiT 2 8 F1Y 27 48 25 3 R i 34
KB 2 VE K SE H 10% F115% B8 Fl i i) 91 00 %

2.3

S, LR VRN AR R S R, Wbk LB4 TR el
MR B B R 10%

®3 LB HEAEHSPARE LAER FERSE"

Tab.3 The determinated contents of lignin, cellulose and

hemi-cellulose in each treatment of strain LB4

Heph w/ %
wa L \
/% ABE YR ARl Sy
CK 0 17.66+0.62a 23.27 +0.06a 54.95 +1.82a
Tl 5 16.99+1.51a 17.79 £0.67b 52.64 +0.06a
T2 10 13.84 +0.64b 17.08 +0.50b 55.27 +2.32a
T3 15 13.69+0.28b 18.02+1.07b 56.67 +1.15a

1) R PHIEA 3 RELGTHM + 4R, F 5 8386 LA
H—AABR FHH £ £F R EZ(P>0.05,Duncan’ s 3%).

3 SR

el Bk 77490 e AL A M T 2 S B EL A9 3 01 7
PRARIRAR |17 A1) FH A 4 5 I 38 el b 2 5 0 e fide SL
SRR AR R FE M IR RCR A RO RS BT,
b 56 T K 0 2 W AR 1 A BOF S D B B s 22
LAY E=N I BN ) R o W N e =B D
Pel R 73400 M A A 55 25 5 i) SR Jo 3R e 30, A AF
FE 7 FH AL 7 126 DA el PR 374 vk 2 B R v B TR
HEA AR RE M B AR, B X
N EERE TR Streptomyces sp. , AT T 7 2k 5
AR 2 RSt T 1 s A, T LK A I 3R A A P A 5
XA B AR T R M RE I K g
e A IR E A L ANUR AT N IR S
i, MR R AR A R 10% I, 28 45 d B
I, /INHERR A S5 R T 22 % R IR A 21, 63% , F 2
AR PRk 26. 60% .

A 1 R IR S T AT MR 5 i TR AT
He A b S B B 5 TR Streptomyces sp. B — € B
T R BEARRE T AP TR I R | B8 e AL B R 42 o 1 55
AT i — 2L AR

S 3k
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