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Isolation and Screening of the Lignin-degrading Fungusand
Optimization of the Mycelium Pellet Cultivation Conditions

FENG Qian' > GUO Wei'>  YAN Hong'’

(1. School of Chemical and Environmental Engineering Harbin University of Science and Technology Harbin 150040 China;

2. Key Laboratory of Green Chemical Technology of College of Heilongjiang Province Harbin 150040 China)

Abstract: In order to isolate andscreen microorganisms that could degrade ligninefficiently and then
constructbiological immobilization carrier there was 1 strain of high effcient lignin-degrading fungi named G-3
isolated from the sludge samples collected by the paper mill which the highest lingin enzyme activity of manganese
peroxidase( MnP) laccase( Lac) and lignin peroxidase( LiP) were 8.27 0.95 and 13.55 U/L respectively.
Through the study of factors that can affect the pelletization the best conditions are as follows: sucrose
concentration of 18 g/L and ammonium tartrate concentration of 2. 5 g/L were worked as the best carbon source and
nitrogen source respectively; the most appropriate medium pH was 5; 5 mL of spore suspension was inoculated on
100 mL of liquid medium forpelletization ( in 250 mL Erlenmeyer flask) ; the optimum temperature was 30°C; and
the most suitable shaker speed was 160 r/min. Cultured under the most suitable growing conditions for 72 h the
mycelium pellet formed by Aspergillus fumigatus G-43 reached its maximum diameter of 3.4 mm with smooth
surface excellent flexibility and hollow structure which can be used as biological immobilization carrier as wellas
meets the needs of practical application such as industrial wastewater treatment.
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1) PDA : 200 g 20 g/L
KH,PO,3 g/L. MgSO4+7H,0 1.5 ¢/L 20 g/L

VB, 1 000 mL. pH 120°C

20 min.

2) GU-PDA : PDA
0.1% o

3) *NH,Cl 1 g/L. KH,PO, 1 g/L
MgSO,*7H,0 0.5 g/L 10 g/L
1 000 mL. pH 120°C 20 min.

4) : 10 g/L. NH, Cl
2 g/LL. KH,PO, 2 g/1. MgSO,*7H,0 2 g/L

1 000 mL. pH 120°C 20 mino
1.1.3
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Sg
30 mL 0. 9% 250 mL
o 0.3 mL
PDA
30°C 120 h
30°C 5d 4°C o
1.2.2
GU-PDA
4 30C 7 do
a )
1.2.3
PDA
30°C 5d
1 cm
100 mL 250 mL
30C 5d
3
1.2.4
4°C
1 x10°
/ml( ) 4°C
1.2.5
1.2.5.1
6 000 r/min 4°C 10 min
1.2.5.2

3.4 mL -
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( 200 mmol /L. pH 4.5) 0.1
mL 1. 6 mmol /L.~ MnSO, 0.4 mL ( d, d,): (1)
0.1 mL 1.6 mmol/L.  H,0, ( d,<d,) (2)
37°C 3 min 240 nm o ( d,>d,) = /
(U): min 1 pmol Mn** o
Mn’* o 3
2 1 ,
1.2.5.3 1 . 74d
1 mL 15 mmol/L 1.5 ( ) .
mL ( 250 mmol/L.pH 1.
3) 0.4 mL 0.1 mL 20 mmol/L 1
H,0, 30°C 2 min 310 Tab.1 Diameter and ratio of colony and color — zone
nm ° (U): min formed by five fungal stains on the screening plates
1 pumol ° d, Jem & lom  d,/d,
3 2 G4 5.45 6.90 0.790
1.2.5.4 GH3 3.75 5.30 0.708
2 mL _ G448 4.30 6.85 0.628
G25 2.85 4.25 0.671
( 200 mmol /L. pH 5).0.5 mL 0.5 c37 305 535 0.570
mmol /L. ABTS 0.5 mL o 28C
10 min 600 nm o 1 5
(U): min 1 pumolABTS d, /d, 1
ABTS o 3 o
2, 2.1.3
1.2.6 5 mL
20 100 mL 250 mL
30C 5d
o N N 3
1.2.7 o 2 o
20 ’
: 70°C Tab.2 Ligninase activities of five fungal strains
( Lac) /
' ° ( Mnp) /(U/L) (u/L) (Lip) /( U/L)
1.2.8 A 0 0.21 1.46
G3 8.27 0.95 13.55
S3400N 648 3.69 0.89 9.05
G25 0 0 7.84
° G37 3.05 1.57 4.52
2 2 G4
G25
2.1 o GH3
2.1.1 8.27U/L G37 1.57
10 U/L G43
56 4°C 13.55 U/L.
o G-3 o
2.1.2




1 141
o 5 g/L.10 g/L.20 g/L
23 24 . 18
0 g/L
2.2 2.3 mm 0.038 4.
2.2.1 18 g/L o
2.2.3
o 10 g/L . 2 g/L N N
N G43 100
G43 100 mL( 250 mL ) mL( 250 mL ) G43
5 mL 160 r/min 30°C 5 mL 160 r/min 30°C 4d
4d 5o
3. 5 R
3 . Tab.5 Effect of nitrogen source on diameters
Tab.3 Effect of carbon source on diameters dry and wet weight ratio of pellet
dry and wet weight ratio of pellet N /mm
C /mm 2.05 0.030 0
2.10 0.0317 1.80 0.0214
215 0.0335 2.55 0.040 6
1.80 0.0255 1.15 0.0117
1.35 0.0197
5
3
o 2.55 mm 0.0406.
2.15
mm 0.335, o
0 2.2.4
2.2.2 (0.5¢/1L.0.8 g/L.

(3 g/L.5 g/L.8 g/L.10
g/L.15 ¢/1.\18 ¢/1..20 g/L)  GH3
GA3 100 mL( 250 ml. )
5 mL 160 r/min 30°C
4d
4,

4
Tab.4 Effect of carbon source concentration

on diameters dry and wet weight ratio of pellet

C /(g/L) /mm

3

5 1.15 0.0211
8 1.90 0.028 7
10 1.65 0.0233
15 2.05 0.0310
18 2.30 0.038 4
20 1.8 0.0176

4 3 g/L

1 g/L.1.5 g/L.2 g/1..2.5 g/L.3 g/L)  GH3
GA3 100 mL( 250 ml. )
5 mL 160 r/min 30°C
4d
6.

6
Tab.6 Effect of nitrogen source concentration

on diameters dry and wet weight ratio of pellet

N /(g/L) /mm
0.5 1.15 0.0223
0.8 1.70 0.028 5
1 2.30 0.030 1
1.5 1.95 0.0298
2 2.00 0.0330
2.5 2.75 0.043 4
3
6



142 24
1.5¢/L ; 8
2.5 g/L . Tab.8 Effect of inoculation quantity on diameters
2.5g/L dry and wet weight ratio of pellet
2.5 mm 0.043 4,
254/l ] /mL /mm
2.2.5 pH 1
G43 100 mL( 250 mL )
5 mL. pH 3 .
2.3.4.5.6.7.8 9. 160 r/min 30°C 4 3.1 0.0237
4d 3.25 0.0462
8 2.30 0.0427
7o 10 1.70 0.0403
7 pH 15 1.15 0.0411
Tab.7 Effect of pH on diameters dry and 2.2.7
wet weight ratio of pellet
G3 100 mL( 250 mL )
"H2 faom 5 mL pH 5. 160
3 2.70 0.0235 r/min 26°C.28°C.30°C.\34°C 37<C
4 2.85 0.0418 4 d
5 3.20 0.047 1 9.
6 2.00 0.0330
7 1.90 0.0178 9 R
8 Tab.9 Effect of temperatur on diameters
2 dry and wet weight ratio of pellet
7 pH G3 = fmm
26 1.75 0.049 4
pH 4-7 28 2.35 0.0397
o pH 30 3.25 0.0470
pH 5 34 3.70 0.0311
37 3.95 0.0189
o pH 5
° 9
2.2.6 o 26°C
G43 100 mL( 250 mL ) : 37
1 mL.3 mL.4 mL.5 mL.8 mL.
10 mL 15 mL. 160 r/min 30°C : 28°C
4d o 28°C
8o o
8 2.2.8
G3 100 mL( 250 mL )
o 5 mL pH 5.
30°C 120 r/min+140 r/min160 r/min
180 r/min 4d
o 10,
5 mL 10

5 mL o
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) o 3
o 160 r/min o
o ( 4)
160 r/min o o 5 6
10 . °
Tab. 10 Effect of rotate speed on diameters
dry and wet weight ratio of pelle
/( r/min) /mm
120 4.15 0.0146
140 3.90 0.0208 N
160 3.30 0.0467 N
180 2.15 0.047 4 N
200 1.35 0.046 3
2.2.9
GH3 100 ml( 250 mL ) 3
5 mL pH Se 160 Fig.3 Mycelium pellets morphology
r/min 30°C o 12 h
1 2,
4
3
:
@ 2
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1
Fig.1 Effect of incubation time on diameters of pellet 4 ( x20)
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Fig.2 Effect of incubation time on dry and wet

weight ratio of pellet

0-24h 24 h

72 h
3.4 mm

72 h
0.048 1

Fig.4 Scanning electron microscopic image of cross

section of mycelium pellets ( x 20)

1 1 L B

$-3400N 5,00V 124mm 20 SE 61720141241 "2.00mm
5 ( x20)

Fig.5 Scanning electron microscopic image

of mycelium pellets ( x20)
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6 ( x50)

Fig.6 Scanning electron microscopic image

of mycelium pellets ( x50)
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