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Effect of Precolonized Fungi Carrier on Lignin Degradation of
Corn Straw under Unsterilized Condition

Guo Jianbin  Guo Yalin Zhao Qian Wu Shubiao Dong Renjie
( College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Delignification is crucial in the energy utilization process of lignocellulose materials. In this
study, efficiency of biological pretreatment of corn straw using different carriers of pre-colonized fungis,
including Trametes versicolor, Trichoderma chromospermum , Trichoderma atroviride and combined fungi
(T. versicolor + T. chromospermum, T. versicolor + T. atroviride) was investigated under unsterilized
condition. Results showed that nearly negligible lignin degraded in the process of direct fungal
pretreatment of unsterilized corn straw within 30 d. It seems that inoculum of fungi cannot compete to the
indigenous microorganisms of unsterilized corn straw, resulting in low lignin degradation rate. However,
the degradation rates of 34.0% , 38. 1% , 38.1% , 39. 1% and 40. 3% lignin in the sterilized corn straw
were observed after 30 d of cultivation by T. wersicolor, T. chromospermum, T. airoviride, T. versicolor
+ T. chromospermum and T. wersicolor + T. atroviride, respectively. To decrease the cost of
sterilization, corn straw was pretreated by T. wversicolor + T. atroviride and T. wversicolor + T. atroviride
with 1:9, 1:4 and 1: 1 of the ratio of pre-colonized carrier and substrate for 30 d. During T. wversicolor +
T. chromospermum and T. wversicolor + T. atroviride, pretreatment with an inoculum/substrate ratio of
1:9, 1:4 and 1: 1, the degradation rate of lignin were 30% ~ 40% . Therefore, pre-colonized carrier
inoculum is an effective pretreatment method to decrease cost due to pre-colonized carrier can adjust the
unsterilized condition and degrade lignin effectively.

Key words: corn straw; lignin; fungal pretreatment; carrier; sterilization
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MEAT I b 3T O A R B B RE R AR Y
T b T A 28 B AR H R
BRI, A% SC 1) F T 40 075 166 3045 14 2 1 4 bk, SR FH 2 —
Te iR A B TIAL BT % R RS AT, USRS AT K i 5
75 X H AT T 4k 2 WA 1) B W 5 T B, S ARG iy 12K
T T S840 ) SR AR |, 3 — 4 ) ) L B AL B 0 K
Tl A o 220 T 8 25 A R, BT 90 HL X RS K T o oK
il T IR A 280 0 5 )

1 #R57FE

L1 SRR

T EORFEAT A T E AR R B E
s, AT IBCIm] 5 P K kg 22 T K 2R, XU IS A i 2/
T30 mm (3ZXC B i 22 T REAS #E L, HERPRLEE -
1 ~30 mm),F 60C T ZEEKFEN 10% LLT 4
o T8 ERFEFAYH B i 1 R,

WECR M 3 B W, AR HR o 2 Z O RE
( Trametes wversicolor ) . {4 K5 K & ( Trichoderma
chromospermum ) Lk J& IR &% K B ( Trichoderma
atroviride ) YW H T o [E B2 B G5 A W) BF 5 B, TR
RIS AL S B — SR G 1 T B M ) A o A A R
PR TE B B ARG e 5k B4R 7 d(28°C) J5 , L3
A LT R 22 K I B0 15 97 AR B 78 B AT 20 mL Y
T % T3 (A 5 97 14 300 mL = A FF, = £ A

il

BT T AE 28°C R TSR T d, A 40 mL £ 5+
KGR B R H AR A~ T IRAW. BE
PRI F B VR IR O 5 2 A 0 R TR 43 ) 5 kS R
P TR S B T  F6 1 B TR R AR L T (IR R ) TR
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Tab.1 Components of corn straw samples
2 K fE
214 R i B % 39.4 £0.60
LT Y R R % 32.1£0.10
A5 3 5 5y 5 %o 3.4 %0.69
A i S B % 3.8£0.03
pH {4 6.5+0.01
T4 5 o k43 %/ % 93.5 +0.36

AHLT WU 5 B %o (T H91J50) 80.4 £1.88

1.2 HEWMAEEKRFEFT

FEAT KB AL FR 6 12.5 ¢ (T RUR) By TE S 1 &
KAEFF 4 A 300 mL = i £E 121°C &4 F K Id
20 min, B HBIE WG, BA =AML 2.5 mL ]
R — SR A BRI, R LB KRRy
KA T5% (45 FE R B AK 43 ) 07 RS IR AR
B R AR AT Y

FERFA KA AL B 4 12,5 ¢ (T Bih:) B JE 1Y
Tk B AF 3 A 300 mL = MM )E, HOBE A
2.5 mL ) B — SR A 0 7 A 0 T, R 2 BT KO
K T5% LK AEE O,

XFHRZA R 12,5 ¢ (T ) B e i KR A2k
A 300 mL = IS, U IAR [ 5 1 o 4% R R 8 7
B IR LB TR AR & KRR 75% ,LFEE 1,

B SR S S IORE < FLTE R 58 U A S
418 F LRH RINVEMRE M (L —ERH AR A
Fl ), W E R 28°C LR E N 15% . B B SR
30d, 30 d JEHFE, BF -20C KM R TE
LR AT, BT Mg 4 &= 0 3 AT
1.3 BEFESHEFLEEKEH

O TR R T R B DA O A8 B — R R LA SR 17 3A
BOE R RE S R, AS B R 1.2 4 R b
TR A T Rl A R TR G R 30 d R B K B RS AT AE N
TR [ A AR A of BRSO KB R AT T = L
11 124 1 OF) Lb ) 2 Fh BN K RS AT b, 2288
K EE IR FE N T5% , UKL S O, B T 1358
R 9% 30 d(JRLE 28C W 75% ) , T ik e 4l & b
34 FAT.

2 SWAE

2.1 BHERRALEERSNZE
B T M5 19 EOR RS AP AR I 1 mm G L, VE Ay
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FRELO.5 g fifi B4, %5 A F57 L A4S, B 0,40
T B 30 IR R % 1, I ANKOM. A200i 7 £F 4 43
BEASCCUSA) 2 2= 27 4 K27 4k 2 RA i % % =, I
AR T EF Y 21 53 B A 2 T B 2k
M, -M,,
D, == =" x100% (1)

K D, ——RTLF 4t 24 7 B i 5, %
M —— Tt b 35U 5 AT 40 L BE B3 o i L g
My, —— 004k 35 il F 48 B BE 180 B, g
2.2 THERBEKNE
T 51 ( Dry matter) gy 60°C 4 2 {8 7 & )5 31
=Nl Einl
p, =20 =" L1009 (2)

LN

A D,— YRR E, %
m,——TAL B FTAS AT T o i, ¢
may,—— WAL B JS FFF T B T & L g
2.3 WAMBKLEWMNE
ALV PE B K A B SR T TR L kil
2.4 BERKERMENE
KRS AR LL 2. 5% B L s inE)] 50 mmol/L
FrE R 2 v i (pH i 4. 8) F i 4E {5 T Celluclast
1.5 L ( 4 5 NS50010 ) 5 Novozyme 188 ( %4 =
NS50013) @& 4 51N 4 weg/mL K 8 pg/mL, F
50°C Bk 4 rf 150 r/min JiRy5 K 72 ho [V I
HES I 100 g/ mL 9 20N By 1 Bl A7 o 2 P 400 10 A
1, KA S8 U Tk K & W 10 min B AL 2T 4E K i
5,022 G BUE R T 8 000 r/min & .0> 10 min,
it 0.22 pm FUEME, 3,5 Gl B K A7 R 1k N sE T IR
PEMES B AR 3 AR
~0.9C
A+B

A Y—R RS, %
A——FEah 2T HE R i R, %
B——FEah LT 4R R i o B, %
C—— Tt 7K fifp 8 P 38 DO S 50 %, %

2.5 HESH

Wit SigmaPlot 12.5 H A 43#r .

3 #R5WiE

3.1 EEFAEMNARERFARRTLERNER
R
WE L iR, =z 22 aRE (A)  OR AR ER
(B) R AHERC) m2EORHESORAER
BH(A+B) ZZLORESREAELAH
(A +B) B4k BN KA AT 30 d e, 2% U 56 41 2F 4

Y

x 100% (3)

R PR R A AR R, R BTR LT AR
it o AHXS RLLTE R IEF LB IO 0T 2P 4 & R e
A R A R A 43 i R B 37. 7% T 24. 9% R OK i
EWMmLE A, B 45 R 5 REID %7 & ZHAO
a0 g g 25 AL, REID 28 91k 50 45 R B
7 R VAR B 5 R v ) TS AT AT 2 AR R B K
W A K, o kB R R R A L BRAE R
ZHAO 25 B i 50 45 Sl S o0 10 0 20 v b 0L 1
AR R RN EE R IR 3R, 30 d J5 K T 1Y [ R L
TR E, DA O B 30 d 5, A K B RS FE Y
LY % LT 4 K I R E  TTRE RN R AE AR K
T 9 PRI, B2 A B L X R FE R B iR
BETE A RETE 55 4 00 it 26 0o BRI, o
{1 19 AT T 100 20 B RS A 0 488 T T, 2 S B R

AT R A B S
60 e A
= LR

50 m*ﬁ%

BT A T R AT I BAR B 30 d JE AR 5 4T 4k
2 53 Y I e 2
Fig.1 Fiber components degradation rate of fresh corn

straw after fungi pretreatment for 30 d
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J1A3 AR,
3.2 REMERTAEETEKEENZE

T FAE T RFE AP AL B S A 0 R AR
P, X6 A FE TR 190 Ak B AL AN AS K B A FAH EAT T
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Fig.2  Fiber components degradation rate of sterilized

corn straw after fungi pretreatment for 30 d
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A28 dJ5 , i JEUREFE R K 20. 0% ~30. 0% 2 [f] , ffi
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R OREAF KB X F A B A R R A
e .

R2 HEWHAAEINdEHMREFEBKBEUNESR

Tab.2 Straw enzyme hydrolysis rate of corn straw

after pretreated by fungi for 30 d %
BAL 7 5k L LSS

N KEFEFT KA FEFF
pogiist 3.2+0.50 6.4 +0.43
nEAEOBRE 2.3 +0.09 11.3 +0. 84
(X | 6.0 =0.99 12.4 £0.39
RGAREH 1.0 £0. 05 14.7 0. 07
SRR T + AR A 6.3 =0.20 12.8 £0.77
AT+ RS 1.5+0.04 9.10.42

3.3 EEFHAEXMEFTAREENRIME

21 Yk R AR AW 00 W8 14 M S AT 4 R ST A
DI S B-A A B 3 AL E R B R b R T T
e AR A LRI R o 2 £ A AR W 43 W 1 i
SN SRAEBE 1 T 3 A 25 T 0 S B . R
J3t 3R A 20 AR Jo 2% ff i 3 [ A R e R S A 2
AR o Atk — I B AR AN KR IR L 3%
MAR T ZRORE(A) AR AR (B) IREAK
I (C) EORESOHARERNIESHE (A +B)
LA RS REARERIRGH (A +C) ST A
LF B 25 TR v ) S8 R AR SCHRERAR Y TP 4R F
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I i e A% 1 4 ol A i AN o A T P T
Yy A % 1) 25 S (ELJR AN T) T A 3o 6 201 52 B 26 40N
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Fig.3  Correlation between change of WSC amount and
DM lossing amount after of pretreated by fungi for

30 d in unsterilized corn straw
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Fig.4 Correlation between change of WSC amount and

DM lossing amount after of pretreated by fungi for 30 d

in sterilized corn straw
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Fig.5 Fiber components degradation rate of pre-colonized

pretreatment unsterilized corn straw
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Fig.6 Lignin degradation rate of pre-colonized

pretreatment unsterilized corn straw
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