F=531813)4) ) 378 A 53.(1994)
Agricultural Chemistry and Biotechnology
Vol. 37, No. 5, pp. 320~325(1994)

HE AIETIX]

STE 98 YIlE|Y TRtz

HY AMeleE

EELRE

AR S

EGARAGY, AR A ETENR

28 9A9 ARG AN Pete] Gkl BUFLE o8] ML BB

A eed slegE-o Walet in vito A8

Ko R
=

22} AE3Yth HO0xpH 11.5)9) A%

=8 372 4= neutral detergent fiber(NDF), acid detergent fiber(ADF), hemicellulose,
cellulose 2 lignino] 748gen H0pH 11L5)2 Add & FAANE $E7 /1S

NDF, hemicellulose ¥ ligning 7+43 ¥tH ADF, cellulose, &

& 37t 7k

Hie 4o FEE 4% 2AEY AslgS 9 pHE 115~125004, &5 55T oA
AZHTHEZ] B3fo] Ao on, 4% H0:(pH 11.5) A A WA A7}t 4 &5E
ZHZEF, hemicellulose, cellulose B lignino] 7HA3tch &vte]y FHdstpae] Aedl

oA in vito 234 AVEE 2 pHA NS4S, WAY 2} Fe5e

(19943 89 169 A<, 19943 9€ 225=g)).

M B

F7hel A d3E oF 1,0009 M/T o]
Zg 7877 M/To] A4W =1 glEd
Az7NeE &9 2AE § UEES A3 9ot
lignin R silica®tFo] =3 el g JPg ¥ Fo
7] Qg 48 9 V|3 Ae] Wold 2ALE T
oF 27%% A rkd WA AgstRE A4
717} 1% A2 NaOHe} ammonia |7}
FHE o|F3 9o} NaOH Azl AV B9 &%
%719} Nag] BH|E %28l1Y ammonia Aelx A7
9 S $-87F Joka BuE v glen alkaline
hydrogen peroxideX 2l A-F49 in vivo 288 F
7RN71EE Ao MO ligning FsHESAA HEAt
Fo] FRAEHES HANEEA ligning AA3}=
Aoz deA QUh’® o2 Halege W] )
Agol Fo A&Fo R Fof Hfddd FEE & UEE
3o 7o) o] &¥ = Qe ddux|gez AN
2R BFEtEe d o8 &% SoAA ok o9
Zol YA ¥t 2 L88E =9 AlE/IXE
JNAH ZAEAAA S} A 29 24a9s
2L F AL Ao AEFH £ dFdMe @7

=
[<]

L

=

F7ksteict

Saseas AYADSFES THHLR oY)

%} in vitro &3S ZASFATH

el

=

»
0

oabsieA W vl mRbEeA X2

EANEZE YFL 2mm 272 D3t H;0.9)
FEFE 0~8%2 ste] HAZHG00 )l tiste] 28 FHW
78t A2dlA 2447 H2)ste] 80T oA 4471
Az3eth. 718 s a e NaOHE 713t
o pHE 1152 A3 H,0,9 FE& 0~8%= 3lx
uFAet A2 RSt HEF F FAAGS Y
F 38 d74A &3 FARGY pHE HHE 4%
H,0;0) NaOHE 7}3l] pH meter® 95~1252 %3
31913, pH 11.59] 4% H,0, M)Al W@} =7 20~
04 mm, AT 24~120A7te. 2 3t

HEEN

e 3oz, AL ether extractP?o g2
Zehigo LR 519 TECHNICON autoanalyzer&
Alg-3le] AR T neutral detergent fiber(NDF), acid

detergent fiber(ADF), lignin 2 celluloset= Goering¥}

Key words : Rice straw, alkaline hydrogen peroxide, in vitro digestibility

*Corresponding author : Y.-H. Choi

320



WA Aesk F0e A% A BAseLe) FY Aed 321

Van Soest?] WWo g EA39 01 hemicellulose:
NDF¢} ADF¢] zpelz A4tslyoen A & AHze
FA T ARZHE 275 H) g BE2gZ JERY

At

In vitro 23%}8&

Menke 5% 3 4 599 W] wel gas testi 4]
Hell st} gt ol 4 100ml FAHH
Aol 200 mgOM)} A 5.9} 30 m/9) 2:9] A1) A
A 9HE E3sle] 39+ 05C o ARG L)
24X R - ghabvhas) i) 5 wAsRS
A% 3 s F718 238 4tE T4 Y sty
Adstdot

A 3}&(organic matter, %)=1.33Gb—0.005Gb?

+0.511% CP+0.076% EE+89

Gb: 7} LA (md), CP: 2aNd gt

EE: =22 &%

#ot ¥ ng

HEYS)
D H:0, 5x9 Hgt
HO 558 0~8%F 243t A2sli 2o w2

Ao slatdEisls AES 23 Table 13 2ok
H,0,5 %7} 2713 w2t NDF, ADF, hemi-cellulose ¢}
cellulose™ ok7hH 748kl FE2 Aol7l fller
lignin& 6%7tA ZAasttizt 8% e it 78k
By olAL H,07F 4% ©l3Y] FEAAME ligning
golaHA Ralgs Jeld Foh Aad AEE 8% A
2 A ZA o B3t NDF7} 90.5%, ADF 93.0%, hemi-
cellulose?} 85.0%, cellulose?} 87.3%, lignin®] 75.0%=
lignin®) Zri7} EASHATH

2) pHOl 3%

4% H0,x€)A) pHE 2adl R 48 ¥
58 AES A3 Table 29} 2t} pHYF 27130l nje}
ADF9} celtulose® %713t wbd NDF, hemicellulose 2
lignine 7} A3} 3 71 S5 hemicellulose®] 7HA7}
Alstged o)A HO07h AHAdAE vl IAs
AR At Aoy EebgIER pHrt F7ESE
Az Baste] Ao BAV|FE L] LS WA S
Fg3ly]) mEo] WEe f4A E3E pH = A}
£ NaOHel| 2l3le] gslelxe ade WErdr] o
Fol Aoz AZE™ Agnemo W& H0.0 ¢ lig-
nin9 phenolic 7z¢ ¥+ pH 115004 AU} kg
%7t 7 wagn 9o Gould®% 1% Hy0,
24l pH 115904 lignin®] 2&)7} 7} Aol Art

e i

Table 1. Influence of H,0," concentration on the chemical composition of rice straw

(Unit : %, dry basis)

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

Q 769 a” 516 a 253 a 353 a 76 a 149 a

2 730 b 504 ab 226 b 340 a 61 b 150 a

4 71.7 be 49.2 ab 22.5 be 315 b 57 ¢ 150 a

6 70.6 bc 49.0 ab 21.6 cd 312 b 55 ¢ 151 a

8 69.5 ¢ 480 b 215 d 308 b 57 ¢ 149 a

Y24 hours treated at room temperature.

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

Table 2. Influence of pH of 4% H,0," on the chemical composition of rice straw

(Unit: %, dry basis)

pH NDF ADF Hemi- Cellulose Lignin Ash
cellulose

9.5 78.2 a? 532 d 250 a 347 b 73 a 15.0 a

10.5 76.7 b 53.8 ¢ 229 b 353 b 7.2 ab 150 a

11.5 744 ¢ 54.3 b 201 ¢ 362 a 6.5 ¢ 149 a

125 72.2 d 54.7 a 175 d 370 a 6.6 bc 14.8 a

D24 hours treated at room temperature and washed.

? The different letters differ significantly (P=0.05) according to Duncan’s multiple range test.
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Table 3. Influence of H,0, (pH 11.5)" on the chemical composition of rice straw

(Unit : %, dry basis)

H:0- NDF ADF Hemi- Cellulose Lignin Ash
conc. (%) cellulose
0 76.3 a? 520 a 243 a 336 a 75 a 146 b
2 706 b 491 b 215 b 312 b 59 b 155 ab
4 69.2 b 479 ¢ 213 b 299 be 54 bc 156 ab
6 656 ¢ 459 d 197 ¢ 288 cd 53 ¢ 15.8 ab
8 616 d 448 e 168 d 280 d 52 ¢ 165 a

D24 hours treated at room temperature and not washed.
B The different letters differ significantly (P=0.05) according to Duncan’s multiple range test.

Table 4. Influence of H,0, (pH 11.5)" on the chemical composition of rice straw

(Unit: %, dry basis)

H,0, Residue NDF ADF Hemi- Cellulose Lignin Ash
conc. (%) cellulose

0 80.0 2% 786 a 535 d 251 a 354 d 87 a 140 ¢

2 724 b 758 b 530 e 228 b 35.7 od 68 b 143 ¢

4 716 bc 744 ¢ 543 ¢ 201 ¢ 362 ¢ 6.5 ¢ 149 b

6 710 ¢ 735 d 549 b 186 d 370 b 64 ¢ 152 a

8 69.1 d 717 e 554 a 163 e 390 a 6.6 bc 149 b

D24 hours treated at room temperature and washed.

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

Table 5. Influence of temperature during 4% H.O,(pH 11.5) pretreatment” on the chemical composition

of rice straw

(Unit: %, dry basis)

Temperature NDF ADF Hemi- Cellulose Lignin Ash
©) cellulose
10 754 a® 55.2 a 202 b 36.6 a 6.7 a 139 d
25 744 b 54.3 ab 201 b 362 b 65 a 149 be
40 739 b 527 ¢ 212 a 349 ¢ 62 b 15.3 ab
55 726 ¢ 51.6 cd 210 a 318 e 5.8 d 156 a
70 70.5 d 523 ¢ 182 ¢ 332 d 60 ¢ 14.8 ¢

D24 hours treated and washed.

?The different letters differ significantly (P=0.05) according to Duncan’s multiple range test.
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Table 6. Influence of dipping time of 4% H0, (pH 11.5)" on the chemical composition of rice straw

(Unit: %, dry basis)

Time (hour) NDF ADF Hemicellulose Cellulose Lignin Ash
24 744 a¥ 543 a 20.1 a 36.2 a 65 b 149 ¢
48 726 b 527 b 199 a 342 ¢ 68 a 150 ¢
72 715 d 523 b 192 b 350 b 59 c 153 b
96 720 ¢ 53.5 ab 185 ¢ 352 b 51 d 156 a
120 726 b 540 a 186 ¢ 352 b 49 d 152 b

Y Treated at room temperature and washed.

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

Table 7. Influence of cutting size of rice straw on the 4% H,0, (pH 11.5) pretreatment"

Cutting Residue NDF ADF Hemi- Cellulose Lignin Ash
size (mm) cellulose
20 80.8 ¥ 764 a 513 e 251 a 374 a 63 a 148 a
2 716 b 744 b 54.3 d 201 b 36.2 ab 6.5 a 149 a
1 712 b 755 b 556 ¢ 199 b 35.3 be 64 a 147 a
0.8 69.1 ¢ 76.0 a 571 b 189 ¢ 35.1 bc 57 b 14.3 ab
0.4 67.1 d 771 a 593 a 178 d 346 ¢ 55 b 136 b

V24 hours treated at room temperature and washed.

? The different letters differ significantly (P=0.05) according to Duncan’s multiple range test.
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The Optimum Levels of Alkaline Hydrogen Peroxide Treatment of Rice Straw

for Feed

Yoon-Hee Choi'*, Myeong-Sook Kim? and Jai-Sik Hong? (*Honam Crop Experiment station,
RDA. Iri, Korea, ?Department of Food Science and Technology, Chonbuk National Univer-

sity, Chonju, Korea)

Abstract : These studies were conducted to investigate the chemical composition changes
in in vitro digestibility for the improvement of nutritive value of rice straw by alkaline
hydrogen peroxide. The content of neutral detergent fiber (NDF), acid detergent fiber
(ADF), hemicellulose, cellulose and lignin in rice straw was decreased with higher level
of H,0, (pH 11.5). The content of ADF, cellulose and ash of the rice straw washed after
H;0, (pH 11.5) treatment tended to be increased but NDF, hemicellulose and lignin were
decreased with higher concentration of H,O, (pH 11.5). In the rice straw washed after
alkaline hydrogen peroxide treatment the decomposition of cellulose and lignin was effective
in pH 11.5~125, in smaller cutting size and 55C . The i# vitro organic matter digestibility
was increased with higher H,O, concentration and smaller cutting size of rice straw.



