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A Study on Biodelignification of Rice Straw with White-rot and
Brown-rot Fungi “Ceriporiosis subvermispora and Irpex lacteus’

An-Seok Kang*, Dong-Yeol Cha®™*, Gwang-Po Kim** and Seung-Hun Yoo***

ABSTRACT : This study was executed to improve techniques for digestibility of rice straw for animal feed. Better
agents for delignification of crop residues rice straw with Ceriporiopsis subvermispora and NaOH was used for
economical pretreatment. Mixed/Sequential culture of white rot fungi and brown rot fungi which were C.
subvermispora. Irpex lacteus, respectively. It was shown that corn steep liquor. urea and other inexpensive
nutrients can be used for growing C. subvermispora. A similiar medium optimal for delignification can be easily

developed.
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1. SRRk

2 Al Y e MR S8
HETe] HEFQ WARIZF Ceriporiopsis
subvermispora (Fp. 90031~5p) 2 ZME-FF [rpex
lacteus °©|tH(Chandrasekaran® Shanthamma
1969).

2. HA|BHAS IS AT IBHX| At

Biodelignification®ll E 83 #39] ujjdke] Hadl
grol & wlAE ALsr] 959 corn steep
liguor(C.S.L)el\v 84 ZHilolaud|ES o] 83le] )
AEg z2AAY. 2 =& 22F 0.13, 0.5,
1.3(W/V, %), C.S.L& 1.5, 10, 15(W/V, %), 84
ool gE 0.5mME Z2Z =48 125m
Erlenmeyer 4Z}&2tA=d] 94 M&d 3714 75
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gt 50m = 3920, 39C €¥E shaking
incubatorollA] 647t vjkgt & A% L Pellet size
& 2RI
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5(1994)0] o] &3 B EiA S o]-&3}xiT,
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727 H C. 5.2 SRl F 55Ttk

Zt Aelel &L BIMAS 26m, 2t F59]
blended mycelia® 10%, B3A< 1%=2 =459
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R A4 & QA3 7] e Wl AEsHA HES ] white rot fungioll thg wjAle] A& v|Esit} ® 1
of & Zojc}. @A corn steep liquor(C.S.L.)el } < Brown rot fungiql Irpex lacteus(71A| 8 A)el
FEE VB 84, FARNE 5 AIH Gddd) g gk FrhulA] A Axjelr),

g ol &4 HEI o]RAHct g}, Newmand I lacteus@o] MR 238 T AEFL 0.5% 24
Kadan(1995)& @244kl Adxcz A3 iR 2} 15% % 1.5% CSLe] AN M & Aoz
g Agstgev 2 Algd] A149 Brown rot fungitt YEIRTHE 1). ©le ¥iRE7 AR o] HowA

Table 1. Selection of cost effective media using Irpex lacteus

Nutrients Mycelial growth (6days)
Urea (%, w/v) CSL(%. wiv) MgS0: - TH20 (mM) Pellet size range (mm)  Mycelial dry weight (mg)
1.3 15.0 5 1.30~3.25 60.7
1.3 15.0 0 1.43~3.63 39.5
1.3 10.0 5 1.58~3.69 66.5
1.3 10.0 0 1.76~4.02 55.0
1.3 1.5 5 1.65~3.20 73.1
1.3 1.5 0 1.70~3.30 65.6
0.5 15.0 5 1.76~3.26 81.0
0.5 15.0 0 2,05~3.40 63.9
0.5 10.0 5 1.58~3.25 63.1
0.5 10.0 0 1.60~3.50 36.9
0.5 1.5 5 1.76~3.26 81.0
0.5 1.5 0 1.80~3.45 63.9
0.13 15.0 5 1.55~2.66 56.1
0.13 15.0 0 2,10~3.00 £6.3
0.13 10.0 5 0.53~2.31 77.0
0.13 10.0 0 2.08~4.44 55.2
0.13 1.5 5 0.48~1.65 68.2
0.13 1.5 0 0.56~1.73 54.2

Table 2. Selection of cos effective media using Ceriporiopsis subvermispora

Nutrients Mycelial growth (6days)
Urea (%. w/v) CSL (% wiv) MgS0: - TH:O (mM) Pellet size range (mm)  Mycelial dry weight (mg)
1.3 15.0 5 0.65~1.45 59.2
1.3 15.0 0 1.20~2.25 46.5
1.3 10.0 5 0.77~1.28 436
1.3 10.0 0 1.47~2.20 26.6
13 15 5 1.27~2.19 65.0
1.3 1.5 0 1.30~2.45 51.9
05 15.0 3 1.36~1.83 80.2
0.5 15.0 0 1.27~2.77 116.4
0.5 10.0 3 0.40~1.20 221
0.5 10.0 0 0.58~2.30 37.9
0.5 1.5 3 1.23~1.29 95.4
0.5 1.5 0 1.06~2.07 4.8
0.13 15.0 3 1.15~1.36 93.9
0.13 15.0 0 1.52~3.61 67.7
0.13 10.0 3 0.55~1.50 25.7
0.13 10.0 0 1.74~4.28 45.1
0.13 1.5 5 1.58~3.04 977
0.13 1.5 0 1.50~3.19 62.4
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et

FATRL] TA 2w EAQE ARE 77
73] Remazol Blue R.8 5=7} 0.02%5A =4
st} 125ml Erlenmeyer 4ztEel~Id] 23} A
ok wWjA|e] £RHE 50mE 3K 2,547 A u] s}
o 590nmelA ODE 24 & ¥ a9 164 4 &4
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Fig. 1. Remazol blue standard curve.

Table 3. Combination treatment : Subjective decolorization degree in soild culture

Chemical pretreatment conditions

Biological treatment with C. subvermispora

1.5% NaOH' at room tempereture/overnight
0.3% NaOH at room tempereture/overnight
0.3% NaOH at 121°¢/10min autoclaved

EE
4+
+++

‘ NaOH concentration based on dry wt NaOH/dry wt straw, e.g., 1.5%

NaOH = 1.5g dry NaOH+98.5g dry biomass
? ++4+ : Excellent

Table 4. Combination treatment : Remazol blue decolorization degree of C. subvermispora in liquid culture

Chemical pretreatment conditions

Remazolblue decolorization(%)

1.5% NaOH ’ at room tempereture/overnight
0.3% NaOH at room tempereture/overnight
0.3% NaOH at 121¢/10min autoclaved

94
91
90

* NaOH concentration based on dry wt NaOH/dry wt straw, e.g.. 1.5% NaOH = (1.5g dry NaOH+98.5¢g dry biomass)
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Table 6. Lignin contents and decolorization degree of Remazol blue in mixed and sequential cultures

Culture types

Lignin contents(%)

Remazol blue decolorization(%)

Mixed culture (C.s+1. /)

Sequential culture after 7 days (I. / +C.s)
Sequential culture after 7 days (C.s+[ /)
L7

Cs

28.3
14.7
14.2
33.5
24.3

Table 5. Maximum activity of ligninase with mixed and
sequential culture of rot fungi

Culture types Maximum activity

(Unit/L)
Mixed culture (C.s+1.1) 2186
Sequential culture after 7 days (1.1 +C.s) 2934
Sequential culture after 7 days (C.s+1.1) 2753
1 236.8
C.s 2079

Remazol blue?] 844 =& vehd Zao|}. Z+ Hg]
¥ Z zlolgle] dEEH oY, 1.5% NaOH =9 1
Gzt Aol WA sle] UL o @G e} 7b 9
o a2u 2Pg AAEQ] WE-E 0.3% NaOHE B
ol AAzHe Aol & = I& Ao Aztdr)

gadyy 2ol =8 uuaH

S MHea BT 2ad Baiae £k,
Al B Ze] SEugAl eaddlelA B4 2
2AHNA Lod+E E 5ollA el

2R SR WARF | FA] v YT} G vl o]
vgte] FAle] F& A wiFsle ATt Ea FAo)
£ AYS By WAREFQ 2ol Bed 2
MRTFA HAHa Bodd 2P synergyE
2 F3 2ad B82S 2471k (Kiran 1995).

T olEwe] wjkF vl gad ¥ 9 drlEE
5 2 A gE AR 43 94 dAbe] 78 A5 )
Fdhe ZelA 2lad gk 71 Ha gagEs
ol (EF 6) 99 275 dF5dhe S B9tk

i £3

Bl A

MR E5Q C. subvermispora$t ZARF <l
Irpex lacteusE o]&35le] HiF ol 2lad Eaj= S A

_?8_

58.5

96.5

7.0

57.5

70.0
I AZ17] AR R7R] 82 AAIsk HE F wAE
g o] &E F7IE AW 7IZARE B837] A%t
o ZANES EAE d3 FolR 2o 285 298t
W o7 2o
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891 C. subvermispora®l A%+= 0.13% 849
1.5% C.S.Le) 2827 Faaech

2. 879 glad 2 & 9% 33 2 4ed =%S
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e a&Foz ADAZ 5= st
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