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Effect of Carbon and Nitrogen Sources on Lignin Degradation Ability and Enzyme Activity of Dual-Cultured,

Lignin—-Degrading Fungi
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Abstract: White— rot fungi are characterized by their lignin—degrading capability derived from their ligninolytic enzyme system. Carbon and

nitrogen sources are important factors for the lignin degradation rate and enzyme activity of these fungi. The present study was conducted to

investigate the effect of selected carbon and nitrogen sources on lignin degradation ability, ligninolytic enzyme activity and crude protein con—
tents by dual culture of two Pleurotus strains(P. pulmonarius Tfl and P. cornucopiae JG1) on wheat straw substrates. Lignin peroxidase(Lip)

and manganese—dependent peroxidase(MnP) were the major lignin—degrading enzymes for the dual—cultured fungi Tf1+JG1. Carbon source

(glucose, cane sugar, maizena, maltose and starch) and nitrogen source(ammonium tartrate, ammonium sulfate, peptone, wheat bran, soybean

meal ) were tested in these experiments. The greatest lignin degradation ability of Tf1+JG1 was found using glucose as carbon source and am—
monium tartrate as a nitrogen source. After fermentation for 9 days, weight loss for wheat straw was 14.87%, lignin content was 8.68% and

lignin degradation was 22.95%. The crude protein content was 7.28%, which is 36.84% greater than non—fermented wheat straw. The Lip and

MnP activities were 629.11 U-gand 622.22 U- g™, respectively.
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1.1 #htEwk

Tf1(P. pulmonarius ) JG1(P. cornucopiae ) , Wi H K
R B L, B4 SE E E [ IO AR
TR R AR TR
12 #ExE
1.2.1 CPDA 33

LA 200 g, HiZIBE 20 ¢, KH,PO, 3 g,MgSO,*
7TH,0 1.5 g, VB, 100 mg, 355 18 g, HE7K 1 000 mL,
121 CHF K 30 min,
1.2.2 BRI

B e 40 B B/NEFREFF 15.00 g 2 A =44
B BRIE 5% , BIR 1%, LA 1:3 FPERE LA E 57
W7 RS, F 121 CIEHVK B30 min,
1.3 BZERHIE

Vo RHA PR A KB 5 1) CPDA Sl b, AR
FAaT 28 CHHIERIES, FRLMME M FIERE
R 10 mm FTETTALART B — 28, 7E K 5 1Y [
1Rk BERE SRR Ay FIEEA TEL 1 JG1 B ZE4% 10 B,
14 BEELE

INEFEFF 15.00 g, BRIF 0.75 g, B I 0.15 g, T &
JCEVEW 45 mL, A =M, 6 BEg o, 121
CKH 30 min, ZFFHEA Tf1 F1 JG1 HES 10 He, R
FEIALFRA % 3 NEE ,28 CHEEIESR 9d, HENHR

V553 ) R g RN 22 R R e R A B K
¥, BIEST B RB A BR B IR B (AR I R ORI R ER
B o ERKG TRAFNEK B A RDRLIEDRE , At o 23-#fr 4t
1.5 HEsRAVIRENT &

KSR O d AR R TSI HEI SIS, FREX
5.00 g FEER AN pH iy 4.5.0.2 mol - L™ B R - B FR 4
ZE 0P 30.00 mL,4 °C 200 r-min” B3R 4 h JF & 4
E47id g 4 °C.3 500 remin™ B0 10 min, B &
BV A KL AR
1.6 BEEEEAE I ik
1.6.1 BE(Lac)iE S %E

I 0.5 mmol L i) ABTS ¥ 2 mL, i A 2mL
BRSOV, D REJEARTE 420 nm Z5#) 3 min 4
AR RGN . & FOrE P85 [HE 0.001 MR
PSS I E O 1 ME I B4 (0),

1.6.2 ARBEE i Y EE(LiP)IE e

SR Z& F - 0.125 mol - L . pH 3.0 i 7 BR 4 5%
MW 3.2 mL, 10 mmol - L 27 #E 0.1 mL F1 0.6 mL
B , I 10 mmol - L™ f{) H,0, 0.1 mL, B 3 [ i, &
BTN, WE B 310 nm A SBIETERA)
3 min NI, ek h a5 IS 0.001 MK
JEEERE NP B R R E SCH 1 /NE 18 61(U ),

1.6.3 fd ALY BE(MnP )75 1 5E

FWR T AR 50 mmol - L™ pHA.5 FLARHA
SR 3.4 mL, 1.6 mmol - L™ ) MnSO, 7K &K 0.1
mL FIHHAE 0.4 mL, /il A 1.6 mmol - L™ ) H,0,0.1 mL,
JAB R, WRE ROV B H) 3 min A HCTE 240 nm 4b
AR RGN . & FOrE P85 [HE 0.001 MR
PSS I E O 1 ME I B4 (0),
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B PR IEE AR R R 40 B, VER 5 Hril
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BT )/ R BERTYIRH T EE X100
1.8 KREREWNES %

S WA Eg LT S s R A )
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& R A IR, R A B AR, 43 1) R 691.08.,629.11
U-g™ 1 384.23 U-g?(P<0.05) ;MnP {IEHETELL E K
¥ R DR B B R, VE RN IR 22, M R B AR, 43 S 2
761.44.697.80 U-g™ F1297.22 U-g(P<0.05);Lac ff
il ¥ 7E LA R M VR B B R L E IR . B A
FEAE, 481Kk 143.26.39.40 U-g™ F111.83 U-g™
(P<0.05) . AB5E 3R] Lip #1 MnP 22 5E G AKER
FEfR R TE+IG BEFR/NEFEFTEZ MR
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TEHERISEI . S5 RFH BRIE AR MAEYRERA
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SPAEEFE BRI SR E TR IMAR AR GBEARR
B M BRERSE R E R BRI R IR R A
PEXT A2 AR T 3R R A T 7 AR JBE R R A Tl R T P 1
REAZR(GERIE2),

K Lip W& =AM BRI, WAREE
MnP 35 1 7= A B R R IR . BRIEATREL LAST , ToHL2E
RIFIEFE TI+IG1 Fris MR B3R P B 2 1 ) i
BAR, 3% 5 35 B A 7 B IE A AR, o
i R i 1Y 7 B AU B 22 , Lip F1 MnP 3% 3 43 114X
43401.32 U- g™ 1309.91 U-g', KA HLIEIET
RS YA, Horh Bk iy Lip BEE ) B T
i51026.44 U- g™ MnP &k Bz GO B BE 1143 310
572.99 U-g F1616.94 U-g™, HyA[KZE A BREL AT
7K1 92% A o BBIRUL, B HLEIEE FRALA
23 RAEWH EENNMNEBEFHNRER KARES
EMAKREEEERARI

SEAA B E TI+IG1 AR RIRR R IR 55
H1 28 C, 3555 9 d M/ NER I RER KRR FEM
R ERREARRHAAT TIE (R 3. K 4), &4 9d i3

1 FEBENESAKARMEME Lip MoP Lac i& HHIFME(U-g")
Table 1 Effect of different carbon sources on Lip, MnP, Lac activity of combined lignin—degrading fungus(U-g™)

JiH AN RERE EXH EE R ek

Lip 629.11+50.40b 384.23+35.32¢ 575.22+21.37b 399.22+8.34¢ 691.08+26.21a
MnP 622.22+57.11be 297.22+26.36d 761.44+82.64a 580.52+51.75¢ 697.80+45.36ab
Lac 11.83+0.65¢ 143.26+21.00a 34.45+3.80b 39.40+4.58b 30.13+3.81b

WA EREAR R TR (a,b, ¢, d) FREREBE P<0.05, FH.

Note: Values in a row with different superscript letters(a, b, c,d) differ at P<0.05. The same below.

R 2 FRREMESAREMEME Lip MnoP Lac & HEIRM(U-g")
Table 2 Effect of different nitrogen sources on Lip, MnP, Lac activity of combined lignin-degrading fungus(U-g™)

JiH HABRE K Bk B BREZ

Lip 629.11+50.40b 527.70+28.94¢ 401.32+65.38d 485.29+£37.47c 1 026.44+14.62a
MnP 622.22+57.11a 616.94+51.23a 309.91+37.64b 321.75£36.28b 572.99+41.65a
Lac 11.83+0.65d 27.73£1.54¢ 59.76+2.80a 50.76+4.74b 27.21£1.79¢

R 3 FEBEMNERFHRER ARESENARZEBELIRN(%)

Table 3 Effects of different carbon sources on weight loss rate, lignin content, lignin degradation rate of wheat straw(% )

5iH CK A FAH e L s
RER - 14.87:0.58a 6.37+0.63b 4.73+0.58¢ 7.12:0.36b 4.26:0.68¢
AR EE 9.590.46a 8.68+0.52bc 8.31+0.26¢ 8.58+0.59bc 9.4420.58ab 9.37:0.14ab
KRR - 22.95:0.52a 18.83+0.41b 14.57+0.97c 8.700.94d 6.47+0.77¢
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Table 4 Effects of different nitrogen sources on weight loss rate, lignin content, lignin degradation rate of wheat straw(% )
T H CK WA AR =k TRRRE: A=) 57354
RER - 14.87+0.58a 0.75+0.01c 3.33+0.39b 3.61+0.85b 2.52+0.78b
AREREE 9.59+0.46a 8.68+0.52b 8.33+0.05bc 8.98+0.33ab 7.74+0.33¢c 7.88+0.47¢
AFRERRR - 22.95+0.52a 13.79+1.04¢ 9.49+0.98d 22.23+0.63a 19.99+0.82b

3, B EAREERME JC1+TI AR . A
4T 2R B A AR AR, BkiR DL a R
i 14.87% , VE¥ A% 4.26%(P<0.05) . AL A
R R B 17 14.87% , KA AR 0.75%(P<0.05)

R B, AR 5T 28 39 KO0 R, f R D 2
ViR, HEMAINERTPARARREEERN
9.59%, B 9 d Ja MEfRE 8.68% , AR M fif Ry
22.95% ; RIR LA A R M B = , R LU &0 R
TRl T A BR B N AR BB R JG1+TI Xf AR E A
FEfREETST
24 AR G NERFTHEEESENHI

PR AR R  EIE N 2 A B BB TE1+JG1 ML
EAGENZM(ER 5-6), RIBEFRF/NERF -
EESEN 5.32%, 433 9 d KRR, IELLE R
R, IK 7.62% 3R E T 43.23%(P<0.05) ; 2 H
5,4 6.46% , 325 T 21.43%(P<0.05) . B2 5r¥r B
N, ANRBRIRZ 0 K B RH R B & R A Y,
NEERZEER VIS G AR MR T AR S
FEEFRF RBRIEAE B S TR 386 AL RIEHT
REERLIEATRE B 15 7.28%, 125 T 36.84%
(P<0.05); & 1 R A%, M 6.29% , 3275 T 18.23%(P<
0.05) JEARIMAIEZH 9 d REEEYIRHEA & &
EZRBAERE,

3 i
e 1~ 2 W10, IRl — R R AR
AR AT W R A0 R R R 9, T ELF—

RS ARBENNERFHEERSE

AR IR AP 0B R AR AR A
HFFE I BIE5T R B AR M0 R B 2R 0 R R IR
SHUSRAR R R PRI , T B E BN R A A A
2R AR R AT RE R AN R B R R A0,
AWESE, BRI H B A KA AP R 2R
FE H A BEA A S R A D M — IR AR A B A
KB BOBRIRFIRENR , Fir LA-G BRI LL B & IR 45X B
8 LB A A AIAC B 2R ek i 2 ) 20 MM RAE RO
R R X LEH R AR R R A AR B/ T A
SRR, A BOR T Bt — 28 3 57 B R A A Al
NEMWTIR , il 32— 20 58 2l — ALK,

H13% 5~6 A LA H , A FERYRR RIEXER G H
JEEE KRR 9 d ZRMHER T REMERSEE,
FIRE 5 KR IR) 526 5% o {H Hadar S5/ 57 R B ) H-
BEBREEGHARBTHOIEEAR, &RERE
H, #R A B P E R S RIS ik, FH
MEJE BB E A B R R/ DEBTEARTRNA
IR o

4 i

FUBS BB =TS 1 R KPR E T R aE Tk
AN, ARSI Lip, MnP & Lac fERE MR/ N RS
%, BN FERE IR A AR G R AR TI1+IG1 [
R /NEREFFRE SRR . S5 SRR IR RIBR RIS =
KR & i EAL Y G (LiP) 4f 3 S AL YT BE (MnP) FI%E
fiff (Lac ) (935SR 52, [l —B% LR IEXT LiP \MnP F1 Lac
HE FSCR AR, Lip #1 MnP B2 582 & AKRERE

IR

Table 5 Effects of different carbon sources on crude protein content of wheat straw

IR CK HEINE HEVE v S 2 TERY
HEASE/% 5.32+0.69b 7.28+1.04a 8.15+0.43a 7.62+1.67a 6.46:+0.40ab 7.50+0.88a
*® 6 ARIRENNERTHERSENRW
Table 6 Effects of different nitrogen sources on crude protein content of wheat straw
AR CK AR oH AR Bk EHEW BREZ
HEAER/% 5.32+0.69b 7.28+1.04a 6.51+0.30a 7.09+0.38a 6.29+0.30ab 6.44+0.39a
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fEBE TE+IG1 PR/ NERSFFE B R . V&N
WRlE, AR R IRRE R R SR A AR R R
BXARBRRMREREES, KEE9dJ5/NERFFIR
HRH 14.87% , ARETE RN 8.68%, AR EMKEMAE
H22.95% ; HIEE S BN 7.28%, ek KBRS IR
& T 36.84%( P<0.05) ; Lip F1 MnP & 14351k 629.11
U-g? 162222 U-g 7,
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