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«l ALEZIAE A7) sk Bikslede o AAES Ais4 2 P2
3 Pleurotus florida #5F5 LRAEE A=R3a 38, AT 2 in vitro
ZAVete AL AVIRAE AESC. P floridao) €)% WA EA] hemicellulose,
cellulose c,!g lignine z}z} 225%, 114%, 28.1% 7+A393, H0tb H:0.(pH 115) A2
F ZAANE 4% ol5te] AEmolA AV Astgen wav|te] AALFE cellulose,
lignin Fo] TAasgn opvw=AbgtEke Exz Hde wiste wjck 30U Fol o 289%
Z7Metden 4% H0, A8 T waAe 351% 718k Hd a4 2PEE HO,
A2 L P floridao] % LEATZ TAHAT HOx(pH 11.5) M A F718tHoH H:0;
(pH115)A8 & FAA 9 #5829 AT oS Z718193 P. floridal 23t HAviF
309 ¥ in vitro 2882 17.1% 271590, H0, AXE & 2aA7] HEL 6% o319
AEzor A5 A5aA7T AATHI9943 8Y 162 A4, 19943 99 22 S=ah.

—~l=1~

M 2 AR, in vitro 238 2 AYE & 2AEIEG.
HPe A AR WFE Yolux sk o] M A Wy
A2 wlato] 2AREA 01%57} Fop Jog
Y 238S B9 AE/MANE ZAAZGE 2AlEAY oF ¥ oY
AS A REALY BEARE AL 5 AT A #FE ARUSL FHAY AFTEH A0YE

ojt}y. iR AE AZAS Yt Esegyay ¢ StAF A X BE=FQ) Pleurotus sajor-caju, Pleurotus
FARAELS FAAEAY TAES o83 LFAIRY florida, Pleurotus ostreatus, Ganoderma lucidum 7004,
Az £ B384 A ¥ LAE DY & Ganoderma lucidum S,9) 5TFE FTAAFE A
ghgolu YA E A= HHE e oF St} B8 ¥R 2= malt extract 20 g, proteose pep-

e F EYsEAAE 3 oA TEYY vAES tone 2g, agar 15g£ % 114] =2 ¥ pHE 558 %
o] &3 HAE HIYPFri Ahgle 2 JWE FANZ Ak MAe $HAEFE ¥EAE 2omE FUso @

F A= vHEF S o] E Aol @xlEFo &3k AL 228 98 °4]H] ’éﬁ’\] A S AFAH oA
white rot fungiv= Ad-f+4 % ohet lignin £33 o] A9 A7129) s A7 10%4 st FEEREE

A3 Aoz 4 Qo] LAALR A Fd9 o]go Qs s1ske B9 pHE HCIH NaOHE A}83lo 552
71 E8)3lehd xel9} white rot fungiS o] &3k sta R 70%7) H A 25k 250 ml T vjdr ol
nAEAEE HAIHHE Algo A3E Mok ohg) 150 g €31 1.2kg/cm? o)A 30837 AT
A o3 wld 5 JYE FVE AL F efoke BAL wixelN YA widst FAE
RE FoE AlEHETL cork borer& AMg3dte] dAFH FHg g HHAWAT}

B d7dAe wde Agrtag $34717] $ske FA9 vidy A4d Fdo HEdn 22 vudy
Fistes Ao R PJo] dzstn 2E 7} (15~35C )& AQslas 25T oA, w71zt v
S HAE FAM Afdk FasTYo] S5t (10~409)2 A 9JslaE 1597 vikatarh #57& H
AEErt ME #578 43l REARE AF3n Aol Ztzt v F F A{KAHAEE 2AE A

Key words : Rice straw, hydrogen peroxide, fermented feed
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Table 1. Mycelial growth and enzyme activities of Basidiomycetes
Cellulase activity (glucose pmol/mi) Mycelial?
Strain - - growth
Avicelase CMCase B-Glucosidase (mm)
Pleurotus sajor-caju 74 & 115 ¢ 58 ¢ 90
Pleurotus florida 111 a 16.7 a 79 b 98
Pleurotus ostreatus 6.6 ¢ 106 ¢ 54 ¢ 94
Ganoderma lucidum 7004 8.4 bc 141 b 85 b 89
Ganoderma lucidum S, 92 b 156 a 102 a 93

D 15days at 25T.

? The different letters differ significantly (p=0.05) according to Duncan’s multiple range test.

Table 2. Influence of H,0, treatment of the rice straw on the mycelial growth and enzyme production by

Pleurotus florida

H;0: Cellulase activity (glucose . umol/m) Mycelial”

- growth

conc. (%) Avicelase CMCase B-Glucosidase (mm)
0 11.1 b? 16.7 a 7.9 ab 98
2 140 a 170 a 85 ab 103
4 130 a 15.8 ab 89 a 100
6 113 b 145 b 76 b 88
8 103 b 125 ¢ 63 ¢ 76

b 15days at 25C.

P The different letters significantly (p=0.05) according to Duncan’s multiple range test.

Table 3. Influence of H,0, {pH 11.5) pretreatment of rice straw on the enzyme production by Pleurotus

florida
Cellulase activity (glucose umol/m/) Mycelial?
Hx0, conc. (%) growth
Avicelase CMCase B-Glucosidase (mm)
0 116 & 174 ¢ 80 ¢ 100 a
2 14.7 a 186 b 9.6 ab 108 ab
4 154 a 203 a 102 a 110 a
6 14.6 a 171 ¢ 91 b 105 be
8 128 b 153 d 71 d 102 cd
Y 15days at 25T.
2 The different letters significantly (p=0.05) according to Duncan’s multiple range test.
CMCase+ 2% 2|9 A, B-glucosidase= 4% =]l Sto] T AS 2 FA2FA nAe Q%S HES 4

71 wem 1 ol FEOME 7 i?ﬂ‘?\i‘:} H,0,
Az BAgHe] FVHEAY A Wi 5 ligning
Y87 AAS T ARar ARS3EHA7] HE Ao
2 AZLEY 6% ol dolde dA4% 2 EagAol A
Z3Gedl I o fEE H)0,9 Aglz=rt F1gl
w2t H,0,7F 3831 $aeR Z3igr) wEA Aes
Azrd).

39, pHE 1152 2ZAS H0,2 ¥z A

h A 6.4

2]

1= Table 3% 2t HO,(pH 115) Hel2 & A% &
FAEA o] Z7Vet 4% Aol A avicelase$} CMCase
2 B-Glucosidase®] &4do] 7hE Ekow 1 o]}

oA 2F48tg L Table 29] pHE 1152 23 31A]
e A vty 48 2 T AKo] FuIYc
o] A& pHZEA} A48 NaOH7} lignin $& E34A
& A% 2 52840 39 Zleg Azdr
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Table 4. Influence of fermentation periods on the chemical composition of the rice straw by Pleurotus flo-

rida (Unit: %, dry basis)

Days NDF ADF Hemi- Cellulose Lignin Ash T-N Crude
cellulose fat

0 769 aV 516 a 253 a 353 a 76 a 149 e 0.53 d 0.89 d
10 741 b 51.0 b 231 b 35.0 ab 74 ab 15.3 de 0.55 cd 1.09 ¢
15 729 b 50.8 b 221 ¢ 34.8 ab 7.1 bc 156 d 0.56 cd 1.12 be

20 69.9 ¢ 503 ¢ 196 d 344 b 70 ¢ 164 ¢ 0.59 bed 1.23 abc

25 69.2 ¢ 499 ¢ 193 d 324 ¢ 5.8 de 169 b 0.61 abc 1.23 abc
30 68.7 cd 49.1 d 196 d 313 d 55 e 170 b 0.69 abc 1.26 ab
35 674 de 50.0 ¢ 174 306 e 6.0 d 176 a 0.72 ab 139 a
40 66.7 e 485 e 182 e 314 d 6.1 d 17.7 a 077 a 1.09 ¢

b The different letters differ significantly (p=0.05) according to Duncan’s mutiple range test.

Table 5. Influence of H,O, pretreatment on the chemical composition of the 15day- fermented rice straw

by Pleurotus florida

(Unit: %, dry basis)

H,0, NDF ADF Hemi- Cellulose Lignin Ash T-N Crude
conc. (%) cellulose fat

0 729 av 508 a 221 a 349 a 7.1 a 156 d 0.56 a 112 d

2 69.6 b 491 b 205 ¢ 324 t 6.0 b 159 ¢ 061 a 115 d

4 684 c 489 b 195 d 313 ¢ 55 ¢ 16.1 b 063 a 196 b

6 67.7 d 473 ¢ 204 ¢ 30.1 d 51d 16.9 a 057 a 223 a

8 67.9 cd 46.8 d 211 b 295 e 52 d 16.8 a 055 a 128 ¢

DThe different letters differ significantly (p=0.05) according to Duncan’s multiple range test.

e

D &R 9%
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Table 6. Influence of H,0, (pH 11.5) pretreatment and washing on the chemical composition of the 15

day-fermented rice straw by Pleurotus florida

(Unit: %, dry basis)

H;0, NDF ADF Hemi- Cellulose Lignin Ash T-N Crud
econc. (%) cellulose fat

0 720 aV 454 ¢ 266 a 355 a 75 a 163 b 0.56 ¢ 092 ¢

2 704 b 46.7 be 237 b 339 b 6.6 ab 16.7 ab 0.66 ab 098 ¢

4 69.1 be 470 b 22.1 ¢ 32.6 be 6.1 ab 169 a 0.68 a 115 b

6 68.0 c 476 ab 204 d 316 cd 57D 170 a 0.63 abc 1.26 a

8 68.2 ¢ 484 a 198 d 309 d 55 b 170 a 0.59 be 112 b

D The different letters differ significantly (p=0.05) according to Duncan’s multiple range test.

Table 7. Amino acid contents of the 30 day-fermented rice straw by Pleurotus florida

(Unit: pg/g, dry basis)

Fermented
Amino acid Control (raw)
Non-pretreatment 4% H,0, pretreatment

Aspartic acid 73.31 102.53 101.26
Threonine 41.13 53.18 54.25
Serine 39.19 51.95 54.09
Glutamic acid 87.93 104.78 140.31
Proline 24.60 29.76 39.09
Glycine 39.39 47.15 50.68
Alanine 39.26 43.86 55.67
Cysteine - 0.82 091
Valine 3136 31.98 37.17
Methionine — 1.12 149
Isoleucine 18.33 26.09 27.09
Leucine 62.68 64.47 66.14
Tyrosine 16.73 2527 22.44
Phenylalanine 2143 22.23 2291
Histidine 3.39 27.18 19.66
Lysine 31.84 54.14 55.16
Arginine 23041 296.48 280.57
Total 760.98 980.99 1,027.89
Index 100 12891 135.07

2 F2EE HAxE T SA 5 P florida 2 2E ARE
o ¥ M3l Table 63 L) w7 ZIUGE
%715l NDF, hemicellulose, cellu-
lose 2 ligning A2 Z43H=d cellulosed} lig-
ning 4% °)3}e] AFE A A Fart Astgon
Table 5¢] pHE ZA3}R] @& A9} vlmsle] 2o
cellulose, lignin ¥ 329 o] HL ZHFolrw)
olE FHAZ A% JHEAEEC] AAHUNY WA A
o2 Qe Ada 9 2% #3247 HyO.(pH
115)9) 4%} 6%7t A= F59 F71et A F718l

o} 11 o] e] FRAAME Fadged o]AL Table
3ol X e} o] FAMY K mE FAdES Tt 71
& Aoz B4d.

Jotr|=At gk

Hdd 4% H:0,8 dAYstAU dAE st
P. floridaZ 3047 FENZE W) o} =42 Table
73 2o 17F9 opuiede B Hlsie] &
axA Ao g gstom waAY F 4% H:0.2
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Fig. 1. In vitro digestibility of rice straw fermented
by Pleurotus florida.
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Fig. 2. In vitro digestibility of rice straw pretreated
with H;0, and fermented by Pleurotus florida.
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Fig. 3. X-ray diffractogram of rice straw treated with
H,0, and fermented by Pleurotus florida.

A, 4% HzOz; B, 4% Hzoz (pH 11.5), C, 4% H202 (pH 11.
5) treated and washed D, 15 day-fermented; E, 4%
H;0, pretreated and 15 day-fermented; F, Untreated.
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The Effects of Hydrogen Peroxide Pretreatment on Rice Straw Fermentation

for Feed

Yoon-Hee Choi'*, Sang-Bok Lee!, Myeong-sook Kim? and Jai-Sik Hong? (*Honam crop Expe-
riment station, RDA. Iri, Korea, “Department of Food Science and Technology, Chonbuk

National University, Chonju, Korea)

Abstract : Pleurotus florida with high cellulase activity as well as lignin degradability was
selected out among strains for fermentation of the rice straw to improve the nutritive
value. When the rvice straw was fermented by P. florida, the contents of hemicellulose,
cellulose and lignin were decreased to 22.5%, 11.4% and 28.1%, respectively, whereas the
contents of rice straw fermented after pretreatment with H,O, or alkaline hydrogen pero-
xide were decreased much in the lower concentration. The content of T-N (total-nitrogen)
and crude fat was increased with the longer fermentation period. The amino acid content
of rice straw fermented by P. florida in 30 days was increased to 28.9% and 35.1% as
the rice straw was fermented after pretreatment without and with 4% H,0,, respectively.
The crystalline intensity of rice straw was decreased by pretreatment with 4% H,O. and
fermentation by P. florida. However, the crystall intensity was increased by treatment with
alkaline hydrogen peroxide and the more when the straw was washed after the treatment.
When the rice straw was fermented by P. florida for 30 days, the tn vitro organic matter
digestibility was increased up to 6% of H,O, pretreatment.



