GOVP1200210085 b —1q
L>93¢

QAP L2 RE Aol 4d-Fa

g
kol BE A7

L

The Development of Production Technology of

Dietary Fiber from Forest Wastes

AT 7@
2% o a






THE FE As

£ 1aME “YAAALLZRE HolHdFaA Ak B¢ @77 A
HFRaMz HEPUdl.

2001d 12 o

FRAF7AY: FEYstn
FZAT7HYA: o F &
HEAFHYA: o] F &
da T Q9 B Z
o = A: o] 7] 43
A e Ad: A & A

dEAT718% : dTtEHW Sy

FEAFHGA: o] & A
g 32 : A4 4 9
4 F L4 F 9



1.4 %

A HAD 2 RE Yol dfFiA APkl #3 AT

(The Development of Production Technology of Dietary Fiber fr Hm
Forest Wastes)

OH. d570%e] 535 2 T4

Holgfeol Bolol HAME BA TP o] AW, FAH2 A
astEde] o8 L3594 ¥t nRA FFEY A% iU A H2E
of Hggo] ATl wet AW YAFE Frhste wwe] A AE A
Awe gasts A6 Ao |

mehd 2EgelE HASE B2 JFAYel dE YAYe| 2 AHH £
AS opZIAZIZ Ao Yol dfFE AMgCA Ao EFAHA dIddhe] E F£E
AT HS FEHAD Y T 5o H=29d YAg e g fFY 59 ont
APl T8 FAAEGE Bust Ao



A SEvEte 190 1Y Hold{ BT AFAF] 175g0lH, F5Ae dF
A 20~25g°l wi§ WA Rie GEHold. AoldFe FiHE A £
;MY Mo)dfret B HoHdRE FEZ F den, =83MY HodHFES
dgzex HnAdER2 Fo] X, §AMAY HoldFEes ALA dFHE,
#He) A, fixohdF Fol Aok, @A olHT Holdwie AP HF
o&atn Je A Aden, Aol dfHrt AW A R vghgAd €Yy &
7t Agol Y29 F2E 1 Faol AL FrhEE FHd U W, H2
D, BAALAE, A E, nHERY R HolHee Be HANT
7 AoAs AdE BT Fo| Qo] Aol e Ay dgs gl Bl
sue A7 FsiAn glon, delHfaed FS vy AAW oo A%
BzAEe de guste ofEo2 Atgo] AEHT AUt wEtH FF ol
28 Aoldfol B Fstd AT AEHeZ olRelA Aoz AAHW,
olelg Aoldfad A I FYBL AxHoz FY oz diHAL,
o)eld WAo) hF upHWtol T byt $evate] H¢ AR
AR gtk @ ol Mol MFAAZ AHSEHT Q& AEZ 2y Hu4
2oxE FAdl ok 75%7+F FRE AoH, TAZRE drHEL 493

Ackd e HYolMdfre FTEY 4 YL Roz dudEn).

AALFE B2 A HE, ALY T nRIEA AQel
AHEE T Q7] HEe B AFAE JANA WEHE JAAZA 2 P
2 olgste] HolWRKaAME MLTA Bk $AYTRS YB FHFL B
3238u82t6dm e 2 60 d el HlE oF 5uhel ®oFAH<Ql FFE JHAstond,
AAYGel oF 31%0l AR AE AFolnE, FAY FA4 UL oL R
2 dgen. oed U BAFIFFY oF 0%E FU dEHE AU
dde #AHE ARNN FASE AV £8H o) &L g Fav I
Ag & + AAC

@ |o s
2
S e
T on
%
da A

= [
ot

Z

A

=2

jo do L
of  nd

)
&



£ A7 A JAATA R BEA=RE @
detn 2ed Holdaas 7154 AEL sk, AA

3g
_]
HKE WAY & At Hol¥fa i) 2 RFo)

i

r)l

ol
4 A o

12
s

Kl

b

rlr

=

o), Aol AHF Hl4EH HolHAst £84 Hol4rE YEXH 7]
B Anst Holdfe oelF 7l5e FEFDZH DAY 2
g AQe) ek

2 a7 HF ZEE A Uol$HT A: YAABARER 5)E U=
2 olg3td @A AF el 4EHT UE £ L WFEH HIHAE A
2% 4 At 71eE Mgsed 1 AF ZE/ A

m. A4 JE 2 94

2 a7nAe A7AL e 2 WAE E 1% 19 1ol Jehigen,2 <
Fo HF ZE7F JANTA R LAZIEH £84 R NFEH HoldHE A
A+ dE J14We Busn A4 HoldFd syl FEAYL T A
Jeed A4 e Fol £U9 AE Jolufae HA2AE Frstol

a2 20| Uuh.

gty B 479 A9 dAHIAZRYH 84 R v 84 ’—“151’9%% A=
7 9% &5, Y2A AAM 23 79 R ALE HolHRY 7IvAE AA

o & ¢A FAHP & FEFUS

2 a7 ATAE U B EAE Z A¥IHA e 2z Geridch



¥1 2 AFe d94% W8 € 99

A1 ARAA  AdAATAY L AU E Holdwe A

HAFH YN E o oY 9

> AXHI TR U ZHHTY S| UYEEY T AL
> AXH X U ZHHA 2| ChippingX 2l
> EMTMel =U &

P EMNMAMEe HFE =4

O U =H =™ % ™ 2
HEgzAb ¥ B HAHE

=10 &g

b sistxalol o8 MEZ2A ool Je ey
- ga-gstel ciekyel,
- Mr-gTtE K2

> chal® AolM R IA

b clalEl DS AlojdRel 24

© stetxiaiol o8t D5

ul =84 Aol Fel

44 7is &= - LB EgsEEA
- 2ladetateE s STy
- a-—cellulose& a2 A
P F2M MoIMF MAS AT Y Al
2 =4 7y
O $8M MNolMge MM - BEAUNS A2 ACHE M A}
7z &y b MAE £=8M AolMRel olely T
- ol|EtE XY
- EXi2 23y
= =
o wus w8y aoluga > LT T T
B y ol Too Tvianr— T
- GPCEAM, ElFsIE224
© MArE Alo|MFet 7| E > AolME MM HA 75
AT YE AOIMKRZE (b AHS ItsM HE
Bl HE > E8 AUE




A2 EAA - ZAE HoldF9 7leAd A3 R 8= 24

A Fo gy

© AlEsE = "84 40| > AojlgE 53
Mwe 74 Eo b 8 XEHUAPILEDY HE
> 8ZF ZdAHE B R F MAXY
© HM=g 2lo|MF2 star &y |
NEZY NHER US|y azx mo num wy A
b BF GOT, GPTEAE T &3
© H=g 2loldwel LkstH > A DpMEIXE 24
&4 2dspxtg 3 AHELE £ 4 P glutathione peroxidase &4 &3
2ol 7|+ EMEY b =X Zo| HASX|A EH2 5
» superoxide dismutase &M £H
O Alzsls =84 Ao|MRe (p Aolgg8 £F
7led "7l b HFZ XEUHAPEMER HE
© H=g =84 Ao|Mdre > SuA =3 ~
mo|s WMET A > WERI F7|e HEEH £
> UWE HBESo Pl 53
O TEMY DS & [ 2 sé st.erol a2Y 5y % 24
> Bie acid && &3 3 24
b EHFIO XAEY
© BWHEo FI|E uidE > Bz 2|H T HH
£y > & ZeAHE Y ¥ Y X|u gt
=3 '
© M= AMolMdget 7|= > MOIMF MM AHAH FTH
AlEHE| D £ Ao|MFZE [P &S s dE
H HE > SEHE




X = Ztrf

Zhe R £

Z H ™ e

4I

7t

i

Crude Hemicellulose

Mz
00
4c

EH ignin

Cellulose

718N AolMF

29 1L Aoldg Az TR AAE




2 a7sale] Sadde ust Agdel A7AHe ols) WY A} - HE
B 72H ARES TAZ A7I5HE HAT ojHH Azel qze Ae A
7, 2ast. B ATAAS AF 2ES T4 A8 B AT ysd Ay
setA Aol Batel AT A% HeA AXYs} F2AA FUH AAFQY
2ol AESH Hejo] e $Fahs AL #AY + AN

V. A7/ 43 2 &8 dd A9

A7 fael WE AR Bud B A8 slesaon, & w3
222 watmz ohdlel B AFA dojd ARE e FaaA 71Ssharh

D QA HAAZ P Hol WFrE £Usr] AT AY 4 AN zae
Bkgf/arsl A2 6ETF AU Rol MY $4W Ao BHHUL

2) A ARAZ R NFEH Yol HHE YA AW HAH WH F 4
HHUEFAL] da) AxY N5 VM HF 24 RoE BIAR
o

3) £84 NolMf AZx WHozE st Meldel 43" PHel #ls
AANHY SR $F4QTh

4 ABE £84 NoMRE ABIE +84 YolHs 4H FASAT,

5 AZE MFEA AoldRe F%4 B4 A3 welAM & R SA2HE
As 297t A~k

6) Axd 484 Holdwel B B3 A7 AWM Fu A% A%
o) $asRT, Aol Arhgol 10%Y W 7 EAH oYk

7) AzQ HFEAd Mol Sigma A Al o -cellulose ol BH Ex}
7 Wlxgol RSN



8) Alz=d nFE4 Ho)dwd AAFHE A AFNN SHL e I F
ARt

9 Az £84 HoldFe ArlE Md &2 A d3 2
ZU2EHE R FAALE AASA H2AF S & 5 UNey, BEHP =3 F7}
HAo.

10) A28 784 Holdfre FEY F5E AAQANIER A L2y N5 Fe
BEM #4440l HEEHAG

1) Axzd 584 Holdwad ARG AAF 23 AAo AE Fafo] #
d A

Steamn Exploded Oak Wood treated
with 1% sodium hydroxide solution

Chemical hydrolysis
(Acetic acid anhydride)

I |

Hydrolyzate Insoluble fraction

Neutralization with NaOH & filtering

Soluble fraction Residue fraction

Extraction with Chloroform

Soluble Dietary Fiber

A4 584 Holuf Az TAS



r

Ao o) ofefs} & AR/ FEEHHGHR ATt

1) #zAAA A HZA R AEAE Y82 3 1AHoZE FRARE L
ZHA A efol] 71

2) Aol df Aidel B 7S B2 JH Ade 2A 7)o

3 A FHAY AEZLx & v1sd Jded wE FAH ol FF

4) A F, ol pF Eoke W 7o

5 AEFH wH =F

6) HALYe] nRIIA AIge] WE FAAH AFEFN =R

7 GAHFA L E A RIS Z FRUEY ARAFAE 71H

geid HEHo2 IA ARAZIE HolHf A4 JlEe] BY SAL
Soto] Adsle) R 2asn, Fojd J1EAL wez AZe AT AN

& A& Hoz 3@t

t

R J
<

(&8 d§ 9]

2 A7E T B2 8E Lok d7A R A FAE FAHM AT
W 2 HRAe o) guEe) BE AWe ﬂﬂﬂlﬂﬂiw Ao QA F4H F
Al 8729 FA FF F8AHES duAeA AHY + U=EE EFEIAE
23 #8stn #E IdAC A AU HAFAH AR F2A7F Aok
8 Aoz AZec

_10_



SUMMARY

(JF8 &)

I. TITLE

The Development of Production Technology of Dietary Fiber fr Hm

Forest Wastes.

. OBJECTIVE & NECESSITY OF PROJECT

The definition of dietary fiber is found in plant foods. Dietary fiber cannot
be digested by humans. It has no calories because the body cannot absorb it.
As we approach the twenty first century, the field of dietary fiber is becoming
widely acknowledged for its role in growth and development, normal function,
and prevention of adult disease.

The current issue focuses on dietary fiber. Future issues will review topics
such as diets, cholesterol decrease, and prevention of diabetic mellitus disease.

There are two forms of dietary fiber : Soluble and insoluble. Soluble dietary
fiber attracts water and turns to gel during digestion. This slows digestion and

the rate of nutrient absorption from the stomach and intestine.

-11 -



And, insoluble dietary fiber is found in food such as wheat bran, vegetables
and whole grains. It appears to speed the passage of foods through the stomach
and intestines and adds bulk to the stool.

The average korean now eats 175 grams of dietary fiber per day. The
recommendation for older children, adolescents and adults is 20 to 25 grams per
day. One of the most abundant and inexpensive woodsy biomass is
carbohydrates especially in forest wastes. Carbohydrates accounts for up to
75% of the total dry weight of woods biomass.

Wood is compose of three main components @ Cellulose, hemicellulose and
lignin. Cellulose in embedded in matrix of lignin—hemicellulose complexes. And
cellulose 1s a crystalline polymer generally associated in a matrix with
hemicellulose and lignin. For the separation of woody main component, we
must be to slave the established pretreatment method for wood main component.

Nowdays, in the korea, amount of forest wastes have been rapidly
increased. And we depend on import to 909 of supply-demand amount using
for wood industry in our country. We think that forest wastes recycling
process is very important. The dietary fiber production and its technical
development are becoming more important for industrial aspect of functional
food and pharmaceutical products.

This study was performed to obtain the production technology of dietary

fiber form forest wastes.
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M. CONTENTS & SCOPE OF THE PROJECT

The accomplishment of this project proposed that new method based on
through research and examination to laboratory worker. We studied on the

production technology of dietary fiber from forest wastes.
The substance and extents of this research are follows ;

B Scale Investigation on Forest Wastes & Establishment of
Steam—explosion condition

e Investigation of the present condition on Forest Wastes
-® Chipping of Forest wastes
e Establishment of steam—-explosion condition

e (Chemical analysis of steam exploded wood

B The Devlelopment of Production Technology of Insoluble Dietary
Fiber from Forest Wastes by Chemical Treatment

e Development of production technology of insoluble dietary fiber
e Purification of manufactured insoluble dietary fiber

e Chemiical analysis of manufacted insoluble dietary fiber

M Establishment of Production Thchnology of Soluble Dietary
Fiber form Forest Wastes Manufacturing of Soluble Dietary
Fiber

® Investigation of potimal enymatid hydroysis condition

-13 -



M Chemical Anlalysis of Manufactured Soluble Dietary Fiber

® Chemical analysis method of manufactured soluble dietary fiber

sugar composition analylysis of manufactured soluble dietary fiber
Determine of moleular weight dstribution manufactured soluble dietary

fiber

B Physiological Function for Insoluble Dietary Fiber

® Body weights gain, food intake and FER

o Effect of improvement on lipid composition of serum

B Effect of Manufactured Insoluble Dietary Fiber of Improvement

on Lipid Composition of Serum

® Serum cholesterol and triglyceride contents

® Hepatic lipid composition contents

B Effect of Manufactured Dietary Fiber of Oxidative Damage

Serum GOT and GPT level -

Serum TBARS level

Hepatic glutathione peroxidase (GSHpx) activiﬁes
Hepatic TBARS level

Hepatic superoxide dismutase (SOD) activities
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B Physiological Function for Soluble Dietary Fiber

® Body weights gain, food intake and FER

® Effect of improvement on lipid composition of serum

B Effect of Soluble Dietary Fiber for Improvement Gastrointestinal

Function

e (astrointestinal transit time
® Weight of organ

® Determination of cecum composition

B Effect of Soluble Dietary Fiber on the Absorption Delay of
Bile Acid

® Neutral sterol content

® Bile acid content

B Effect of Improvement on Lipid Composition of Fecal

e Lipid composition content

® Contents of fecal iron, calcium and magnesium

([ ]
@
x

B Suggestion on application

- 15 -



IV. RESULTS AND SUGGESTIONS OF PROJECT

1. Results of research and development

The following results were obtained from the two years research to

development of production technology of Dietary Fiber from Forest Waes.

1) The best condition of steam-explosion treatment for the preparation of
insoluble dietary fiber was 25 kgf/cm pressure for 6 minutes.

2) In the chemical analysis of manufactured insoluble dietary fiber, 10%
sodium hydroxide treatment was the most effective on the production of
insoluble dietary fiber from forest wastes.

3) The most effective scheme of optimal productidn of soluble dietary fiber
forest wastes was acetolysis method on the economic aspects.

4) The manufactured soluble dietary fiber and commerial soluble dietar fiber
have the same chemical characterization

5) The manufactured insoluble dietary fiber supplementation determined to
be effective in the lowering hepatic cholesterol and improvement of constipation

6) The supplementation of manufactured iﬁsoluble dietary fiber was inhibit
the lipid peroxidation process by the acceleration of the antioxidative defence
system in rat fed high cholesterol diet, 109 manufactured insoluble dietary fiber
supplementation groups, compared with th other insoluble dietary fiber groups.

7) The manufactured insoluble dietary fiber and commercial insoluble fiber

have the same physiological effects.
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8) There is no toxicity of the physiological function of manufactured
insoluble dietary fiber.

9) The hepatic and serum lipid contents, cholesterol and triglycerides in
manufactured insoluble dietary fiber were significantly lower than those of
cholesterol group.

10) The manufactured insoluble dietary fiber determined to be effective low
calorie function food by the absorption delay of bile acid

11) There is no toxicity of the physiological function of manufactured

soluble dietary fiber.
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treated with 1% sodium hydroxide

Steam Exploded Oak Wood

solution

Chemical hydrolysis
(Acetic acid anhydride)

Hydrolyzate

Insoluble fraction

Neutralization with NaOH & filtering

Soluble fraction

Residue fraction

Extraction with Chloroform’

Soluble Dietary Fiber

Scheme 1. Manufacture Procedure for soluble dietary fiber
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The presumption of expectant effect:

1) The effect of waste treatment and safeguard of environment by waste
resource recycling

2) Contribution on the development of correlation industry

3) The promotion of economical value

4) Contribution on the development of junctional food and pharmaceutical
products industry

5) The development of biotechnology

6) The promotion of economical value for waste resource

7) The increasing peasant income from maximizing value of forest wastes

[SUGGESTION]

1) With recognizing of graduated student sand researcher in this fild for
research method in this study and recycling method of waste materials

2) Training agent in future

3) Application of study results to prevent against environmental pollution

4) Public support and investment for related industry
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Holdfel Bl el dA dgFd &0 UATL, FHHLE Al
28tg L0 o £5HA Fe AEA FFES FALD AAHD Jok HZ
ol HA"ol ATsddd wmet AWA JHAFL Friste wdHed HEAH AF
HAZFE 2o FA4 Ao @AM 25dde FAAE w2 I3
o @E Aol Z AR EAE o7IAFIZ Ak HoldRT ArEelA U
of LAY FIYe) € F= UAY A LEHT Y= £ Tl wE2d A
Ao} 4 Y T dHAdodN Fag FAATGE L1t Ao EA
Uty 19) 19 Held# B HAF| 175g018, ¥ FFdZF 2
0~25g°l wi-¢- 722 Xt Aot

FA Holdee FRE A BEAY Hol¥est LMY Yol HAE TE
& 5 glon, HeHY No|WgRE dE2or HUATROr So] Ux, &
4 Yol AR B4 UL, 72, JZUIHF Sl Utk A ol
B Holdfrael A% AR £ J2HL A= AR Aow, Ho) Wt A
Ay ay % HTAe] BHYY A7 Yeol YFE F2E 1 48F0] A%
FEE A Uk W, A2 GxW, FLAFEE, pLAALE, B4 =
94 A8e Noluss 2 MAFH AVUA o= BT So] o] Ao
o] e AW AW Al B FBE A7 FAATL o, HolHf
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o

o] A BEE AN kel ARREAEY Ade sl ejoEos
gol NEHT AT TN FF ojdF Holdfol BE GYSH AT A
£xo2 oo Aoz AZHM, oH# Hol¥fze A I FUAFL A
&Mooz 278 Aoz ARHAY, oldE B W dWAVLelY TAHY
garerol $2ubetel A9 AR 4ol Ak

¢

g3 o] Aoldf2AE ALHL Ye dEzesy HudEzesE
BAe oF 75%7tF i dew, FAZNYEH ddegs d9xoz 2
= gthd diFe] HoldwAE TBE F A& Aes Addd. dA oI
EAAAT $FH] B¢ b, ALY T TEIPEA Al AF AEH
A7l dE 2 AFoME dAANAM slEEHe dXHDA A TEAE °l &
st Moy fAaAE Aatana dok. $Ye] JE FHFS 05dY 398
M6 Hm o2 60l w3 oF 5uiel Wk JFLE FhA Ko, S FABA
dol o 31%°l X3 Ye AHelnz, FF FA YA o g Aoz 4
den. metd U FAFTHY o 90%E Fdd gEste v @4
Zetatdd gAel A LASE AR H&H ol§L dlf FTAF A &
ARG oy B AFdAe] A dAHIA R EARRE Sr-Ed
Aoz Fastn Fed Holdfwid 71 HFE s, A dF 5
T AEe AolAdRE dAT F ' HoldfL Ao 2HE B ] AT
S AP AYoln, Yol YFF HF8AY HoldFe £84 Held#E B
A Jlgoz G ALt Holdfe I s & HEFEIN nF7HIHA
o Mg FET Aol Uk B A7 HF EE: A vlelgHI Y
AAAZAAN LA F)E B2 o83t AA HF £ A&t A= F

H P ousgl AolMRE AZY 4 U= 71&L Agsted 1 HAF ZE7}

A

2

R

4 o

A 2

2
=

Q
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Al 24 dAHZA R PEA FHzA R F A
z1 g4

1. AAAZA R A SJ@H =4

E ATHAE FAgl ol XA R AN 24 % TP 24
% @Y 2AEs ANSGANY, FHY THERES FFY FE YU 2 olF
2+ @4 Fulel AR FAAES EASA Wdkow, YA TP SAE
o £X7t YR AFES YT UAA Gol AHEI} Bojx 7] wFoln,

£ 1-lolE @A T QusNAde] TAARS Yehih

®1-1. 459 3l 54 A % @¢d : Hm
S A
W& Bt
>4 k4 et Rl 7| E}
1986 965 140 - - 1,105
1988 447 175 263 309 | 1,194
1990 309 191 137 440 1,077
1992 190 109 171 326 79
1994 206 145 141 - 806
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P4 AL A A WP E 2 A Al 45T e, o
#g HAA A 2 X7 olF7R nulg BAZ iR E HAEZAA ¥
S Ao weo Aow oot FH A wHALe] AS d 2 A =AY
= A% gov, olgld A A dEE A EFd HeAE
o7 2e oz mHotHEm k. B 1-10A4 BE b ® FP4M o Al
g BEQE 199499 AL 690,000meE oz #HA %L dFFyow FAHY

2
X
-
e
i)

@\ 23 sddo)l LAAE ® OB ASE BA FATAIN wAsE
Aajolm, o] Ae MMz wASE AT BA ATBFIN WAsE Aom
229 4+ Ao E 1-200& AW 2 o4 o] £ARE Yehadth

® 1-2. 9= e #A ol 8% E8F 99 AHm
|e 1986 1988 1990 1992 A
HAES £
568 760 640 954 1,213
ol 8
H2ZF HAY
8.1% 9.3% 9.0% 10.6% 9.2%
ol & H|& :

E 1-200A ¢ Zo)l AA A 2 2EHBATZAA A8y g BFHog
gRE A5 glon, olgdA HFAA] olgEo] HEFd FE vFo B o F
U dakzigle]l RES s H A E&HQY of WAL ddd] FRdtn
B, o2 oo & AF7E N&H oz Ak Idvkx A4E.
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HZ B0 oleidt HIAL ol &Fo] HA FdHO Jte BFS Hol7le
stA1 R, AA7LA] H A o] & wlgol HA HA WAF oF 14% I3 AE
AR k. HZe FTAAE w2H FH @ dF o AUHR e &
Aol o] 8%6mel o231 Y2, olAT FA HAA FE olg BAF AT
T A2 Aasitda agsHAS

2. YAAZA R A A Chipping A
P HAAZRE HoldHKE Ayl A Fa HEE 24 F A
 AFE 71Ee] w=Al 8FHH, oy WA s AyrlsEA HAIAE
2y oz Hdste Aol Ao gt wtx B A FL F3E A
82 B ATAdA FE AZF chipperE °l&3t9 2x2X0.2cme] A7|2 chipg
zA&AT. o1gA AEH chipd FHFAHHY FAAsE AHEHUA

3. Z4AA =8 ¥

7b. ZHAAE Fx R FHAAY =

AR HFAL F8 AEES BT F Ae AAY 72N E A7 HAAA
ZHHelE Adatged, A FAE 20T 2eFF 78t F
B2 HEs F drFes wEde diezm Hay AN EEol i FA
2 Fa Ao Bert £oldtt. FH T AL B ol & 4FE AHSsl
2 7] Q7o Mol dfPAe AF WA FHL2ZNE d5 FAUNHL F 5
At B dApoA g EHAANY AL F 1-39) veErden, B dFd A}
£9 E4AxE 219 1-14 deEhRA

fr
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9 1-1. & A7 AH8d A

H 1-3. dAHALe FAHA =A%

Steam explosion condition

Species Materials No.
Pressure(kg/cm) Time(min.)
EQ 25-3 25 3
Quercus Mongolica EQ 25-6 25 6
EQ 25-9 25 9
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o ZAAE A AR £
¥ 1-37 & 2Hoz2 EZHAaE A&+ alditol-acetate o] 28] FTA4F
242 8s3en, Klason ligningel] 23] ligningF e ZAsle 3 ZyAx g
27218 SH3AT.
B 145 8 d79A s Z4Ae =08 A5 AR 24 AFRE Y
Zoj}.

29

E 14 ZHdAGAe] 324 R 2addF #4

Sugar composition(%)

Materials No. Lignin
Ara. Xyl. Man. Gal. Glu.  Rham content(%)

EQ 25-3 0.7 18.6 1.6 - 789 0.2 28.3

EQ 25-6 05 11.4 1.4 - 86.7 - 335

EQ 25-9 0.4 59 1.0 - 924 0.3 38.0

E 1-49] ATlM Ri v w@AAZ B AT gH EARY AL
Zyszzdol Bt EAAE FARE AR Byl AolstA UEde A @
£ A}y EHANA $Y GAeIH MAPAlzte] WAASE AU AER e~ ¥
Fo] astgon, B3 xylose®rlol FFol FARA BaPE AFE Yehn
th. ole #FFFo EAE xylan$ 9 pentosed BFHIF L R EAF9
acetylZl ol Al falg Atol] o3 €543 whgo] FABH furfurale 2 W= 7|
dEolatn AZEE, olee A% AvAERs FFo] YUMo FaHo] ©
4318 29| glucose7|9 #ol Ao s Ztstdnin Yzwt
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27 2ad g3 29 FALHN A ATt ol ASE FPo] Frhate
Age polm Yo, ol2e 9UezE Av|dMd AFH uie} slAAE By
Az o) RHASE B4aEe] VAN FAP we} Yzdgdo] A
oz Z7lste ez woBD W EZHANAHAY 5 ned o £4€
ayel Wr1ZoE WEE o 328 W & @482e =Nss a7
g Bash ol gad @Eel EANYzAo ZAASE st AAelE 2
a9 mYERE dze e dE¥ £ AN

AzHoz EQAAY FAH 2A L FHHE BAAY EH4AHAY o
Hase 6EAES AYNNE 2 Doz BumHAen, FAYEAXYAZ
2 HeY4e) 52 TAY o Ho|HAE ANY & A+ HHo THAAY 2
o 2Bkg/arel YN 683 AP zAo FF $49 Ao VAHUTH
wetd gEe] dge A zAoz BYH ARE FHoR FAHY.

H
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A 33 FtA e g ne= HFEA HolHd {9 ALY
7€ &9

1. BgtAo) g Ag20x dJE FHH, A4 2 24

B Q7oA u$£84 HoldfE AAsr] A sAANYERANE FASUE
FAESY olIAMUEFEANUE P on, sFAE FAA &S 4 &
A(LAEA G888 FEEY, addFEAY, @ -celluloseEA)st] H
Ao gatxa 2L AFsHAD. FH oHF B4 AIAE EE o A
BAZRE HFE4 HolHFKE AAE + de AFH FHE FHAA

gzl HAYozREYH 2ol {FE AU 383 HElzg 2 AFdAE oY
AAMUYEE, FARYER, 2EXYTE FEHAY. FHAdAEg =238 F ME &
% Ao WHE Bke/ord] FHo 68T AT ZHAS FAARR A7)
st g Y3iwon, N A 8 M A74E ® 1-59 1-69] e

E 1-5014 RE uis} gol B3 ¥ B4 F8S FUNGEF A=A Al
g7 ot AU ES YA AEd & x4 degen, & 2ad ¥F
o] A% FANINEE AP A8 76%EAN A Jdetwth dH dFsE =
q B4 A% A4 AREE NEed JoldFs A WEE £E8 vl
o BEHARDL vFo] B o olgAMUEF He At £ASUYEFS A
Azl Hla SFTE RAE VAY F ARNeH, @A ABSE WHEY Aol
$EOE 5% 23S Yehln AUk GNozs sty AN FAA At
BeA FAMIEF Ha) Ade 24 482029 BE L WEAAe F7)
S¢ ERE + AW, B A7ATNA ZAAAA P29 FFo] 30%°) 4
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2 porgod 43Fel AR gade] FARUEF os £2Ho] AA o]
480 59%HEL veht Aads] gestgoel o

E 1-5. A#sE w54 Aoldast AzE v5E4 Holdsd F=2Y 2
2oy g3 24

vield  Klason Sugar composition(%)

(%) Iignin(%)

Materials
Ara. Xyi. Man. Gal. Glu.

commercial
insoluble dietary fiber 2.0 04 74 1.6 90.9

manufactured insoluble
dietary fiber with sodium 592 76 04 97 1.3 - 88.6

hydroxide treatment

manufactured insoluble
dietary fiber with sodium 56.3 1.2 - 43 09 - 948

chrorite treatment

S oldAMUEF Helk duHo2 SANAH AEHE 2ol AYAR
W 4ge FANYEF AD AR AY FAST FE Had FFo A F
oib GE AE HiFO] B W FAFIEF A qis AL HEHILE Hudg
pastgcs #4% +

E 1-6& AZY v584 AoldAst ARHR Adx w58y Holdel o

—cellulosed &, F35E 2 94EA AFJE JEIE Aol
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E 1-6 ARAE H584 Holdfs Az uFg4 Aoldfel
sty 4Ry

. a—cellulose  Degree of Inorganic compound
Materials o .
content(%) polymerization Ca K Cl
commercial insoluble :
) ) 842 635.9 0297 1949 - 2.154
dietary fiber
manufactured
insoluble dietary fiber '
61.7 604.2 0.3 . - -
with sodium hydroxide 92 2926
treatment
manufactured insoluble
dietary fiber with sodium 875 530.7 0301 2013 - 2.174
chrorite treatment
¥ 1-62] Aol el o] a-cellulose?] £ olILMUEF H=d A&7

875%2 714 =T, FYEE 530724 7+ 2A Vel @d A4 B
AT A ABEE HF=RA AolAdFe obFAAUEF Ao odd Az@ HF
ax Aoldsel A Amol HEFE Faddel 43I A UHUE FFS
Hol1 glom, FASUES o ALdw AN A FEsHE g2 F) A
#2 2= Roz yelgt odAMIEFHYY ANEe BE i TEE E
ol X Aol AAT, 2 e AR ABHE w584 Aol il W ¢5
# Aoz WHHAUL VAT ofFAMNUEF Ad A g2 HAe
A e & olAMEST MY FE BEFHE d2gdo] AAH] A Rez &
AA YA, B A7l oul AY AzeA o}AE MAL £33 AEdc A
T g3 BEHE 928 AAY £ YD @A B dTAM FA3HIT AE
gajel Ao HE 2ol AojdA AAME Awsts AP AW | s

2

o
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2 Aol 438l SR, AESE &7 A FEHF Fio)7] e 3}

=z FAGEFCE Mg Pste Aol L FHoz Fuds
g o] A4 YElY i, a-cellulose? ¢E7F Al@E &=
H =84 Aolidfol visl] @A JetdAw 2ad =g HolHdRAE ALEHI

ATHOE 714 2o AY FH4AAY =23 R FH4AY FEH F
AR A 238 EdE $YE HF8A Holdwe A #8 Y FHEE
oh&3 #Z.

Coliection of Chipping Steam Explosion Dry—defiberation
—> —> —> -—>
forest wastes treatment treatment treatment
Sodium _— . . Insouible
i Neutralization Filteration . _
hydroxide —> | . P R 4 , —> | dietary fiber
with acetic acid & Drying _
treatment Production

29 1-2. B84 HolAdF Az B HH A4 THE
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A 42 F84 Joldfe) AN Fe B

1. 84 Yol Ao Ax
Hold 4 S 584 AKX " Gl 7ise] Gy AEZQ
29 FIREE 2HY 5 U= 7€) FRAYE I L9 Ho]HFE
Wit £ Ude Heg 7lydt
gt 2 A7 39H R BETEH FAYE o8 FEA Heldw AN
o A 23& wHL, A HolHFe 3L A7l A8 APsAT
£4 Aol dHE AddsdH Ao AHEdE FNARE HFEAE HolH R A=A
HH zPLo g EE 2IE Addsgon, 0 24L& G483 2o
25kgf/crf, 6ming] AR o2 ZH FHagd ABUF(Quercus mongolica)s 1%
FAFUGEFTFEACZ AH 150(w/w, %) A2eAM 2437t Bursteo] glass
filter(1G3)2 A A F I FALE 83 Axddd £ AF9 IAHEE AL
At
2 A7 AgA Zolx 584 Aoldie Axe AdvlrRivoz 1y
=& "Holdloy, a7t R# Y Mo ©E 84 AoldfFe mg&ol Wox
v BA2 33 AXEE WPty Az oA og gRg 3tz A
ol @ F8&4 Aol Fe Az YESA Huld g £84 AolHdFo Al
Zo| @ & FE3IA AYI}ATG

. seA Aol @ $84 Aoldge A=
1% FARUGEFORE AHed FA AR 150g°) =4t 420me, T+ %4+ 375me,
Pk 15mE ¥ 50T A AE7A 24 B WA F E3h FAshiE



Er8doez pH557t HEE & of Austd o FAE R, o o
A& Chloroforme 2 23 ¢2t %81 B2 18 HHT g AY 528 F 9
B2 HEA 2, HGEL FFol 2 WA FTAAA F£L£49 HolHRFE A
Z3tuo.

S84 Holdfe HAE Ywtyoz B sEHE ©5EE YR o
on, g53EL Y= 3 £848 Fol A HAAY FAHA FE49 &
TFIEL I FTEHEZ 2~-109F HAEoH, FA W F8 HJEQA @53EL gut
Hoz nEA HHZ EA57] WEd HAG 715EH7) o|FojR ok #8402
AgdH.

7104 AFutet 2ol BAe] FAHAE F cellulose?] F§ S4FHA A7}

il

ol
o

FERYA e g vz QA 2 FHZE ANz xder|= A}

¢ EBErZlsdch. waA 2 AT A8d 38y AXy B A4 F
cellulose £& Ao s H{ExE&A717A, o] AR} EZ octaacetyl cellobiose?t WA
5o, o] Rg &7l s HABAINA acetyl?] 9] €9} §7 cellobiose?t 44
Bohde At B AT E FY}Pan, olEFd o] T A walM B dAFoy
© HA Az 21& A7 A8 Aduldd S PP xn, 2 A A 5
3 FHAA 5 YHS ddstA HAh B A9 du A4y Aoy
doll HA xR 20L& F71dA AFT vt} 2ot FEH A 9
|84 HoldfFe Ax FAHAEE 29 1-39 Y,

2
™
2

(2]
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Steam Exploded Oak Wood
treated with 126 sodium hydroxide
solution

Chemical hydrolysis
(Acetic acid anhydride)

Hydrolyzate Insoluble fraction

Neutralization with NaOH & filtering

Soluble fraction

Residue fraction

Extraction with Chloroform

Soluble Dietary Fiber

a9 1-3. SEHA A gE T84 Aodf AMTA=E
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. Astary dAeel g 84 Aeldfeo A=
Aoz Az Z gidEHE EL7IFES s @538 A
THE 2HES A AFSEHE Ak WA, AlEHE Ao 7Aoo m}
olv], AAo A5 Fol of7] wEel FE&A HolHFe Mite] Qo] A}£5 )
T U4 B2 EAHE fEdd. 98 @538 TEE AL Y AL EHE &
dY 2 54 weEt 54 g5 g vigo] R Ede 712 S L 1R
2 A FH BAVIFEHA AMREE 49 A4S 4438 A g8 &
A7 g E2 S Fol 5&3 BoA AMIAMYs o 4L AAAAHG. @A)
celluloseE AT F Ue F¥ol Hold cellulaseE At FF= =
Trichoderma, Aspergillus, Penicillium, Pellicularia, Acremonium, Humicola 5 )
AHER7E B3, ol3E# cellulaser FAFEBEY we 14-8-D-glucan-4-
glucanohydrolase, cellulose-1,4- 8 —cellobiosidase, B -glucosidase2 &% t}.
1,4- 8 -D-glucan-4-glucanohydrolasex= HIZ A A celluloseE® Tz 443}
o glucose £29FE Mt 823 ZAAHAM cellulosedlE Aol Zg3tr] Fe=
endo® cellulaseglt t}. cellulose-1,4- B - cellobiosidase™ ZAAA cellulose?] U]
$44 Td7lodl 83l cellobioseE WA= HAZE exod cellulasedt Tt}
8 B - glucosidase= cellulose® glucose® 7IFE#H sl B42 deld goy,
ol21@ cellulase’t A Fo] 2 celluloseE E3E 7179 BANE C-CA,
endo-exod S22 HYHI YAL, HIT ol FL S0 BT EFHoz
712 Zg3t R B BaM0 B8 dFrrax ok
matx 2 Ad7elME BEYH  celiuiosed Esigol #Hold  Trichoderma
reeseir] &A% cellusoft®} Trichoderma viride#d] #E A< Onozuka R-10& &4
s BAZ AR
+ A7l el 78 HolHFALE AT A FASEE 2F 1-49 2o
H, Azxd 584 HoHdRE 42 dgHANM 1 ey YREME Pyt
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Steam Exploded Qak Wood
treated with 126 sodium hydroxide
solution

Enzymatic hydrolysis

Hydrolyzate Insoluble fraction

Boiling in 100C for 10min.

Soluble fraction Residue fraction

Et-OH titration

Soluble Dietary Fiber

29 1-4. Fa0brEs A A £84 HoldF Ax 7Y EHE



H B dAFo] ALgE a7t Ed 449 AHe 23L& 453 2o
1) Trichoderma reeseiAl & A& AA7hH5 &3
ZAAE 2g€ 300mé conical beaker 87Hel Z2Zt @i 0.05M Na-citrate
buffer(pH4.8) 36m¢, &4 (Cellusoft -~ Novo. Co)2m & 78t 50T shaking
incubatoroll A Z}z}F 12, 24, 36, 48, 60, 72, 84, 96|t HH-g-A W &F glass filter(2G3)

Z odzsle ZLVtFRHES FAsAUC HIAxPo=2 FEE 2AR B
N HE F 2 7y BIES 100C e xd 58F wAEtn

4000rpm, 7minZ Ao A AR IS Pttt 1 F FFTHE 40T I
w2l 4] o] ogtgo st F842 HoJA/RE =AFAG.

2) Trichoderma virideA & A+83 EA7M5 &3

FAAFE 2gS 300m¢ conical beaker 870e]l Z+Z+ @i 005M Na-citrate
buffer(pH4.8) 4lm¢, & A(Onozuka R-10, Yakurt Co.)7TmE H7Fetwh. 40T
shaking incubatorell Al Z+z} 12, 24, 36, 48, 60, 72, 84, 96AI1F *EAF F glass
filter(2G3)2 o Hsled EL7IFEHSE S FAF3 AT AH xRz 7w 724
v BA ZhES A2 £ 2 7ks ESELS 100T g2 583 #Asn
4000rpm, 7minZ A BHEAL FSAT 2 F 5L 0TAH AL ¥
3 48} T oo Asste 84 HolAHrE =AGAG.

2. AA AL/ ES =AW
B OgdFoiA ApRE g9 Aso Qs HAH JreEst =& WEHE #
# zZt AztgEE gAVSREAES SAEAYT. 84 HolHd#E AxXdr) §
e JFFHolA FAaVE Balgol 5L Fo] £ ALE JdigHT, 2 A

el EAFERAES 29 1-59 JUgA.
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W
o

—eo— Cellusoft
| —8— Onozuka R—10

N
o

-Hydrolysis rate (%
N
[6)]

-
(6)]

i . t . T e e N

12 24 36 48 60 72 84 96
Hydrolysis Time(hr.)

—
o

29 1-5 ZF A3dE axvtsEsE

g 1-50A B E uvle} Zo] CellusoftA] 9 Onozuka R-10A]18 FF 3o =2
a7t Es M Aol F7Hgel wet e gUud FE BN, ¥7I
de 7tFERaH&e Asl7l A9 ASE € F A oA ket JFHl
gl 712 APAHol FTUH7] WEe=Z AZEd. 23 Cellusoft®t Onozuka
R-1022 754288 e w 72420 AdsHEs AZIRHE e r @13
level off & H< FAsHct. wetM EA7MeEs A1ZEe A5 72400 B A
T 714 AT Aoz AGET. T cellusoftZ EAVIFEIHE RS o
onozuka R-10 £AE AI43 A% B Hlad g& 7leiadl&S Bolx AU
olg)d Y& UM o2 cellusoft A A$ w©F3E EH A cellulosest
hemicellulose®] ®3l5°]l 739 £85& Heolx o] 7Z|AUd EAst=
hemicelluloses] ¥3i7F M2 ol Aslxd &2 =YY WEoletn AAHH, =
ssrel B 1-89 ZAet ol Z} &4 XA FRHEFA Ue FFol TEHLE
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A cellusoft 4 WA o)

e

tes] e FBE ARE 438 & o
31, onozuka R-10 E49 2% 2gols] e 7o) Apge 5xe] VY=
2zt 2] W T xae J1d BAse AANA BH HHD shsat

gal wodt. oA B 179 1-8dlME B9 84 2 9x4d 24 Ang
ztzt Lpehy Ao,

E 1-7. & @7 A" 349 84

Xyl M
Enzyme CMC activity | Filter paper actvity y 2:m.ase anr.la-nase
activity activity
Cellusoft* 9.04 434 444 2.20
Onzuka R-10** 9.39 4.12 149 0.14

* Cellusoft unit ; Unit/ml

** Onzuka R-10 unit ; gmole / mg - min.

2Rh1-79M REevpe} ol CMCEA4 R filter paper@ & F &4 9 4%
vl FAFEA BEEQQom xyianase B mannaseo! B L sollusef
Ao} =A JEwh o]RAL Ar|dlA AFF vlel ulAIA R cellusoft & A 9
hemicellulose# 4 ol onozuka R-10°] #l3] Eoie AL &A 5 U= Hojwy,

onozuka R-102] 73 % cellulose®} hemicellulose® %3l%co] 1B =2 <24 U}
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H 1-8 7 BAxe G4 B4,

Sugar composition(%)

Enzyme Reducing sugar
Rham. Ara. Xyl Man.  Gal Glu.

Cellusoft T 1.6 1.0 136 T 83.8 1628+
Onozuka R-10 T 2.1 0.7 148 T 82.4 0.35**
* mg/ml
** mg/mg

E 1-89 Ao Z Aol F§HH Yt FEAHEAHES P olg: &
arbris) M2 F ded 849 Holdfe 924 BY A} i dvpy
BE 9FE vASAE U347 A8 AP en, 24 B cellusofte T o)
onozuka R-10°ll H]3fl =A YelbdS &3 &= YA
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A 5 AR FEH HolHfre) B

1. A4 84 Aoldwa 243y
Aoz S84 AoMfe AR 1 FHEA PAEHLE Y R THE
BrAae stz A7 2ok Axd 84 HoldRe FEHE BYE HoaHwS
NsAE YHF Aol deon, F2APY Fee HoldF A= HI?
Hdo) Uk, FA EAF EX Y BF Atz 1AL A FAEY
ol So] Btz B ZAo PaAAY, &4 FF 2 FHE AA AF
7] W&ol column chromatography®ol <& & 2571 8o

2 Aoy Azd £84 Yoldfe sy g4Ede £AF 2EEA
2 gzx4d BAe gadt AZY F84 Holuwd BAY B¥ZHL A9

AzY F84 2ol dH 50mge 20mee] FFH ol £3AAH Bio-Gel P-27 S34d
Zo] FU F FHFE AMELEIY £F3JUE &Y TmH S  fraction
collector(Gilson Co., FC205)& o] &3l 2% F & £Yo=ZHEH 05mHA &
o] HE-FAHAnm)LE F FATF S FHIFAY. EAYF BESFH AE
5] FZE2 L blue dextran(Mw 1,000}, cellobiose(Mw 348), glucose(Mw 180)°] %
o} @31 AzE $£84 Holdfe F4H4F £4 & alditol-acetate o2 W& ATt

2. Az8 F£44 HoldHe x4 4
stord M@ 2 AR dael os Axy +84 Aoldwel F=A
N7 2 £88 E 1-99 UGB 1ol AFe uish sl@siNz Aol
a9 Bzge Aoldasl FA Hrd ul Fag AR ALHH, duzoz
g Aoldael A URE A $EHT Y Aol BEHEA Aol dfo)
] e old® ZTade wsal FEdE Bagdel U B ATAME 47l
A 4% ulel 2o] alditol-acetate 0.2 FRAEAH L WAt

Sid
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% 1-0. Az® 544 Holdae £ L BEY BY

S iti %
ugar composition (25) Yield

Ara. Xyl. Man. Gal. Glu. Rham. (%)

Materials

SDF with chemical

- 49 2.7 - 924 - 32
treatment _
SDF with Cellusoft-72hr 83 252 553 - 11.2 - 56
biochemical
O ka R-10
treatment ”0222: 200 90 636 - 74 - 51
r

¥ 1-901A BE upel o] 318tE AF o] oI AEZP FEA AHolHdF
Aaata Aol o AZY FE£A4 AHolHH BY gluosed Fol 953 ¥A
Ueltth cellulose® 4t 2 &3 A 23Fe otME #FEAQY octaacetyl

T
T

cellobiose?t ©ol&&9] o 40%5 &2 AolAH, oL LAz zHssd
cellobiose7t Baldots Bart vk wdeb 2 Ao et o] 33 X d
g AZE F84 AoldF &8s HAdA glucosed] FHFeol FA YERD
Ae we® £84 HolAHel tiEol cellobioseo)r] WELZ Yztech. 2
3 AQsiety A ola Azd FEA 2AolAHKel AL Cellusoft X 2%
Onozuka R-10 A A gl 93 Az +84 HoldF F AE =5 mannoseZ
S8 Gaol gluoserlel §F Rek E& HOZ ushdrh |
o)9} o] mannose F712l "l &l FA Jeld AL B g UFEFH B™E)
2o9, Cellusoft &2 25 cellulose®} hemicellulose] #3350l 738 == U
213, Onzuka R-10 &9 7 cellulose®t hemicellulose? —E—?H S0l 91 ER



izt wWetA F AlgE EF cellulosed w35 °] hemicellulose2] &%
t} =z gEed 713 Wl AE cellulose?t FAel W rizo] o3 iy
monomer BEZ 3} - &&= NS E HEAl 4£F2 hemicellulosed] AT FD
dalg Roz e

g, 3sha Ao o Az FE4 HoldFe WsEH AA el o
d Alzd F84 Holdfhe AFE&L 32%9% 56% 5.1%2A, 333 FAel ¢
& AMzd F&4 AoldRrr AsEA AA i Ax@ FEH HoldH B
o} of 6u] L EEE BT oA AV AFEuS v FAVMSE
Bao) s AzE F84 HeldF AF BivbeEE 71FH T B
-glucosidase®] 71Ztol] ol& diF % o] monomerE & Ho] dld F&4 2|4
fe 3ol WA vy ZeR AZdEnd. wEd B A7 BFHes d
£ 484 AolARe) AZE BHeha Aol A WHol AN g Pl
Hla) £€32<¢ A 2 A ZHAHY FHAA F9F Aoz AFHU

e

0!

1

3. Axd F84 Hodwe EARAF EX54
Y 1-62 AxEEE T 3FH A o AxE F8Y HolHFE
Bio-Gel P-2 column(1.5X 150cm)ell Al ## 3 Aol fractiond] £AF EXE
Ebd Aol
etz gl 28] Axd T84 Holdfe AT X FAAAM 1,000~348
Alole] ZFL fraction(No. 15~17)7 EA#F 348 HZoA HliL3 & fraction(No.

T

9--25)8 LT | BEXF 180 F ST E TS fraction®] YEFYAT @t
durr og £84 AolAdfel Bxizko] 1,8000]38leolx, ExkzFo] 18020 monomer

o A AUl ¥4, 4557 g Housz I + due AL B
2 AlA AzY 484 Aol I HFY Yyo| vy $580
2 B350l HuhdH Ario)A AFeute} uRIIAIZ cellulosed] FEEHF A
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gtoll 23 cellobiose?t QojA7] wj&ol] BT BEXRMAME 2279 fraction©]
7bg ZA QAT AZEn. 283 B REIZHG FEH 2 9 3y
Aol sl dolA= EAF 348FT 9 peakZ Ho} 22 FEZ TAHY HuydS &
T 3, 1,000~348 Atololl e peakE A A2FHIF EATYL 4 + AU

1,000 348 180
4 l J |
35
3

ABS.(490nm)
P VR

g
o

0 TS T VU N S S SN UG SV T N N S N georT e — T T T

1 3 5 7 911131517 19 21 23 2527 29 31 33 35 37 39 41 43 45 47 49
Tube number(7mb/unit) '
29 1-6. 8" Aol I Azd +84 Yol dF BAFEE

@W 19 1-7¢ EASEAE 5@ A4Sty Aadd o AzY F84
2l o] F & Bio-Gel P-2 column(1.5X150cm)ell A} BH st VR fraction2] # A}
2 2xE yerd Aol
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1,000 348 180

------- Onozuka R-10 treatment

Cellusoft treatment

ABS.(490nm)

13 8§ 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
Tube number(7mi/unit)

2@ 1-7. AEEE AP & Az 849 Holdwe EAF X

nmatnaram-2- UELW A
-am o ey - 1 [} L=y ~~

0k
b
8
.
o
lo,
[ile]
1=
[»}
.T
!
f

2 Zga7hERE dd Azxd &

o

o)z, AXoz Jetd BxF BEZTAL Cellusofte] A7t AN Axd
22 Aol 8G9 gel chromatograme YEld ZHolot,

Onozuka R-10 542 a3l Azg +=8£4 2ol 2 gel chromatogramel]
A fraction No. 3~122] %3} fraction® 221, fraction No. 31~34°1A A&
At fractiong ATt H Cellusoft2 Helso] A2y +8&4 Hold#e 4%
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fraction No. 9~17°14 ¥ A} fraction VAT F A8 ExAF £X F A
2339 fraction2 Y] 23] ¥ o Onozuka R-10 &4 o3& AZQ FL&A4 Ao}y
f2l ExFo] Cellusoft g4l o3t A By £aAF] & REAEYS A +
piped=
@H Onozuka R-10 §42 HHo Axd FE44 HoddFd FTHE

Cellusoft £42 A Azd &84 HoldFd Hla o =4 veid A
Onozuka R-10 & A9 B -glucosidase®] #A°] Cellusoftdll H]s] @ojx]7] wjg-d
o]2|jt A7t dol Ao YZdETh

HEHOZE F£E84 Holdf{ Alx H AEEY Fsid U3 ¥ HES ¢
< F AU

38t Ao wWeE F&4 HoldFe HHY Ax 3L JAb L 24 B
ZAF D BAFZ 16 44 @ 39 & 19 HIEZ 243 B¢ #EA e Aol ¢ EHH

o, G475 RA A2 2R T2A B BgAR Ae] Y &EFHHo| R

2 WY #4843 HoldR HAAEAAH FFgH AN o8 AxE T84
Aol dfe F2 olFH7I EAA, A& A o3 Axd F&A 4o
AieE BEAFo vad & A22HE2 7459 TS A3 &8 353 A
ol os AzP FEA Aol fet Asiety Aeld o Azxd +84 Aol4d
ol 88 32%9 56% 51%2 3 Hed o3 Azxd FE&8A4 HolAHdT
&0l 453 Edch wEtd F84 Aoldfe Az Al A3y Ao o
R 383 Ax2ld o wHe] o AU AT
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A 1d A A

1. Al=8 v+84 Holdwe 7154 A
B dA3e gAA MiEHe gAHAGA R PAAZFEH 2584 HoldF
g Aibsta Add AHolgd R ZiwAdel FEHAE T AATo=A A 7
3 Fo] =R Ue HoHRFae dALANE ER3 T, 7T HolHF
dhgtol]l 2 FA&o] gloh welA HAYezRY Azxd BHlF84d Holdfii
FFel A AlBHR e v gAY HoldR o Ve (XFxAY AR
Absld & dsbabg, sk ad 2 AARHE)S v AR 4 &
& o#=A AT
, 8Fd nEZd2HE Holg TEFFAM HAHL FHS T2 W HFT

:J- £ ot w2 b

Iy

& UFo] ASE F ZF  triglyceride, total cholesterol ¥ R3] F9
triglyceride, total cholesterol &% %2 AAZXA /44 a3 E HAGIH T X
AgAL ooz AT =3y 4 EH O AHAW /HEUdAY AAJUHES
total-TBARS, HDL-TBARS, LDL-TBARSZ o] #FFqoZHN T3 G2
Aol g ZAE Aol Fiae EHE FAIFHAY. =3 XA F 9 glutathione
peroxidase (GSHpx), superoxide dismutase (SOD) &8 2 A A} }5E9 F2 3
kA g Wy ZATH HAE A 2o Azt &4 A8 R g
A Z3aAE FAH}AC.
= QA FAAH HAS DolrRrl $93] BxZH9| glutathione S-transferase
(GST) 884, 83 GOT ¥ GPT ¥4 ¥ =39 cytochrome Puo & & #F3}
At

X'El

(2
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olstgto] B dAFoME JAHIMZFY AxZFPl FHE A1 AFFAAGA
Azg vlFEAd ol d it AU s HF2E FEHES 88 44 F
=4 2 3 QYA 8% dAsSH JAHIAZEE veEAd Heldfe 714
g vx HE}NUH

2. AZ8 F8A JolAH49 7154 IE
84 Aol Hegre A= WY FAANAYG FA2d0S FFS AdA
Aoz A%y B F2AFY £ Fudol Hwte FUE FaAAGR
g oo E AFodE XA wEsE JAANIAZRE 5849 Aol
fA2E AT 5 U= el BT YD FE4 2oldFae F5Aol
32 A9L £ APz A 2 57 ALsA B A A IAHD
je nEsbA e ERle AFAHQA A2EZd6 7l £ A R Aza
Aol deas BA Adel w2 A FUYHT A Aol MRl AL
AwrstE sol ZHe|c
2 APgMAE YANARAZRE AZY 584 HJoldf2E FFeol ARHD
QlE 484 Aoldgxote] A8 7154e AAN7 A3 DIFUA2HE Ho] &
Aol nlAE deie 4P 2 FE7AL BFHRAL. F, B7IE ANF A
A48 So aTHE dotry] A&, AW R 2A F8A HolHRFAE FEEE A
AA FHEE] FET AT2F, WFAANA ANES R VNFASE 24
Sah E@ 484 A2 FFY F4 AQAFHES A dA gwse
924 ST 2wz AP ASAG. BT AARHAS 2237 A8
o 8% GOT, GPT @A E 274, tt24s TBARS #%, cytochrome Pw ¥,
glutathione S-transferase (GST) &% 2 BwZe Trd wadzde DA
olde ATFUEoRRE ANE F8A Aoldsad JE ARHn AE F84
e 1 A S vaEAT

il

M

2

m\m
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A 28 AnHe nFe4 Holdae Je4 Brhid

1. N84 diie 714 HE

7 AZD H5sd Ao|deas NAZY AN AW AA

1) A¥A=®
B Ado A& AR vF8Ad HoldiFEE Sigmart AF (Lot
No.C-8002) a ~cellulose® A&3t5 i, Mz vlF84d Holdwae AlAF A
ol statxalo] 2§ maEe a-cellulose AlEE 7HA2 Z+Z 7l E vl A
st

2) AREE ALS 2 Aol
AP 5E AF 150 gm W9 Sprague-Dawleyd FHE dHHgTAT
2ol Fisld Aol ALgsAch @A AH-EA7] 93 AR vigAE=E
Zo 7t ovjA} 3% JF# W (randomized complet block design)ell &8l A3}
1% P 2HSHol dPF oz vUr §F 1IH2HE 487& vA & 2-1%
2ol AfA EFS FFFTA et 2z 10721y 6222 UFo 453 AL E)
A (IAEE), AFSFAY 25 2+3TAL F5E 50210%A. 23 2o]

o AFE AFAHA AT

3) AFF7E Aol 2 HolEd
Aol Ze A AFVES g PN FAHIAG. AFS A7
7t 59 36 FHY FHsPn A 2T 22+3CHL FEE 0+10% %A
t}. 2lo)& & (Food Efficiency Ratio, FER)& A HFF71FE 22 7IHEee 4
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JIHHABTLE Yo FogH ALt

Table 2-1. Classification of experimental groups according to different insoluble

dietary fiber and levels of rats fed high cholesterol (%)
groups . High cholesterol diet

Ingredients o T E  sc 1oc M 1oM
Starch'’ 65 688 638 588 638 588
Casein” 15 15 15 15 15 15
Salt mixture” 4 4 4 4 4 '4
Vitamin mixture” 1 1 1 1
Corn oil” 5 5 5 5 5
Sucrose” 5 5 5 5

Sodium Cholate”

[
e
N
3y
<o
[
o3}
o
[
u
o
[
o1
o
[\
o)

Cholesterol™ - 1 1 1 1
Commercial insoluble fiber” - - 5 . 10 - -
Manufacture insoluble _ _ _ _

fiber© 5 10
Total(26) 100 100 100 100 100 100

1) Pung Jin Chem. Co., Seoul. Korea.

2) Lactic Casein, 30 mesh, Newzealand Dairy Board, Wington, N, Z.
3) AIN-76 Salt mixture (g/kg mixture) '

4) AIN-76 vitamin mixture (mg/kg mixture)

5) Dong Bang Oil Co., Seoul, Korea

6) Sam Yang Co., Seoul, Korea

7) Sigma Chem. Co., St. Louis, Missouri, U.S.A

8) Sigma Chem. Co., St. Louis, Missouri, U.S.A

9) a -cellulose, Sigma Chem. Co., St. Louis, Missouri, U.S.A

10} Manufactured a —cellulose from the forest wasters
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PR-E T E

A&7 g2 F 124 FAAD AW B2 AN oE2 w4
2y gsudoziy Wog ANs ALolA 308 PAE F 1,500xgo] A 20
Bojslo] AW Bestd BHAZA -80TN WE R@sdn. ey
AAF ¥ 34 F71ES A2 42 IG5 BT £ bR F2L A

Astn BAE 548 ¥ 44 L2 F& FAANA -80CAA FF nassch

A
R
o
oz

5) A% 3 A3 (Gastrointestinal transit time) 73
Marker® A}£ 3%+ Carmine red (Sigma Chem. Co. Cl1022)E 05% F&=2 Z}
Ay Aojo] Aretel AY 4% Mol FFD vlAT markers) W F WE e A=
stk A F9 AlFHAIZF marker7t ¥ Fol A3 WERG7IZER 9 A 113
< FETG AR AU

6) 8% EFd2dHE I3 % ¥F TAAAY §F &4
qF ZA2HE T4 € FAAAY FFe FF E2HA 93 kit (e}4kA
h)E A3t 500 nm, 550 nmNA T4 FHREE S AL

7) EAFY FH2HE FF L BT THAY
2tz A Folch 59 %o 23 ANEE& FE5A EFELY A%

;]

oo
Lt
&
N

550 s 500 nmei A G4 s MZH St o
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U Alzg vFEA Holdfe sty &4dsxE 2 sA st
2y A4

1) 3FY AN BF
izt Aol B4& TBAS ®w$3te E3 &, TBARSE n-butanol2 F
23}l excitation W& 515 nm, emission #F 533 nmolA ¥F L FAHZ}E Yagi
We o]lg3lgy, ojul EEEL 11,33 tetra-ethoxy-propanes AF-8& 3ttt

2) Glutathione peroxidase (GSHpx) &4 &3
GSHpx @4 & Lawerence ¥ Burk®] %ol wel 48442 1 d9E 1
271 gmole] 43l3 NADPHE AA3e &4 4o 340 nmollX F7A3HA

k)

3) Superoxide dismutase (SOD) 84 &3
SOD #A4de ¢ze] AejolA pyrogallole] AHFAtslel] &gk wHE o] &3
Marklund and Marklund®] 2o uiag} Absl® pyrogallole] &3 X=E 420 nmol A
£33

4) =2 F o] H3A A (TBARS) B #

FALslx) A o] AL thiobarbituric acid (TBA)S} w33l &3 (TBARS)
23+ Satoh WL o] 83t 530 nmoAlA FFEE FH3}AY olHEFFE
o 2% 11,3 3-tetramethoxypropane$ A}-& 8% t}.

il

5) Z+xA e JIAvFH B |
4ol 2ol A% H 2HE AFHsn 10% neutral formalin £ 4o
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13§ g FA, €433L AF F parafflin blocke 4-5 ¢mSTAZ2 A
Hematoxylin-Eosin©.2 @Mal3 400 W& 2 FedAn oz By}

o AAFEHE BA
1) 7+z3 ¢l Glutathione S-transferase (GST) &4 &#
GST 4% #7448 Habigd Wil wel 340 nmollA F3=& =Yt
o] a2ggde d9= 187 1 mgd d¥Ho] g3t P43 conjugated DCNB
Z nmolzZ veb A}

)1

2) 84 GOT, GPT &4dx 534
834 GOT® GPT 4 X< Reitman® Frankel®] #%HE& §8% ofilal<
¢} GOT, GPT A& kitg A&3 FASAUY. =, GOT 71224 alanine, a
-ketoglutaric acid & <ol Ztz} FA-S 7}t 37TColA 18T E20E A7 o]
df B 2} oxaloacetic acid, pyruvic acid A4 Z 9l 24-dinitrophenyl
hydrazine color reagentZ 7}3}4 hydrazoneg WHE 8 ¢S Yol WM E
A4 505 nmellA v FF st

3) 7+Z & 2| Cytochrome Pso &
%2 2] microsome %2 cytochrome Pasp %S Omura$t Sato?] ®je
2 398 disletsr AFES 450 nmet 490 nmol Al spectrophotometer2 &7

5 = 1w
gk =, '6 8

L

miciosome S ¥ 2 0.1 M phosphate buffer (pH 74)%

)

-
L.

=]

AMAIA 1 mg/mle] @9d T2 TE S sodium dithioniteE ¥ i CO gas®
bubbling A1Z1 & 450 nm¢} 490 nmolAd F3=E &AM olde] molar
extinction coefficient= 91 mM 'em '& 39t}
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4) 99y HF
Zt Nge dwdse FFEFCEZ bovine serum albuming AMEES zZF &
A9 gild AFLE LowryY & ol &3t FF3AU.

5) A
B2E AddZAI did FAANEe EAEEE FYsigoen BAEMAd &
o] de] HAE ALY FeEE Tukey’'s HSD testell 2l3 &3t}

2. 784 A9 7184 AE

7 AEH R Je T84 HoldRw R Axd 784 HolHd /o
F71s MAES H3H

D A¥A4A=
2 Agdl &3 A#HEe FE4 AoldFEE Sigmarl AF (Lot
No.C-8002) pectin& AHE3tx, Azd 84 HoldfHaze ALAFIHANA 3
gtxjglo o3 nFE9 cellulose AlEE 7HA 2 2+ 71540 & v A¥EdA

2) 4ETE AHS 2 Ao
AEFEL AT 150gm W9 Sprague-DawleyF F3H& HHHdstd 74
oA T3] APl A&t FH ] HEAT 7] Y At viFgAAERE LF
A7t A u]ALS £ 33 ¥ (randomized complet block design)oll 93] AT 1%
agdeH g0 dIATOZ YieF nFA2HE YT S OA E 2-29% o
HNEgE 259 3352 g 4z 10088 67202 Uy 453 A}%'&]?gil:},
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3) AFEZF7) dold3H L Hois
NoldAge A AYIILES Y YA 2RAT AFL 4Y7
7+ Eot 3o SMH ZAFAT AFFAL] LEE 2I3CHT FEE 50+ 10%
t}, 4ol &€ (Food Efficiency Ratio, FER)S A AMFZT71HS 22 7I7HE<e] A
o) gAFoE Yol Fozs AN

4) 8 # ZArAF
A&7 g8 F OR2AR FAAY A48 TES M dHE viFstedA
22 gauge?| FA7|2 B2 diFHozSEH A4S A A2 30T TA
¢ F 1500xgol A 2087 AREH3A HFE Bst] EHATA -80TAA
JE 2@stdd. 89S 47T F FA A7IES FHEctd A9 HdR L
% JlopA 2 SRS AAGE FAE FAHT F A4A A2 F&§ FHAMA -80T
oA ¥E maAsto

5) A% 7 Al7F (Gastrointestinal transit time) &%

Marker2 A}23 Carmine red (Sigma Chem. Co. C1022)8 05% =2 Z+ 4
Y Hojo] e AF 47 AN FTFE vlAI T markere] ¥ F wiE & A=
Aok A" Fof AFHAIZT marker?t B Fol AE UEU I zEA 9] Al A S
A23 At s
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Table 2-2. Classification of experimental groups according to different soluble

dietary fiber and levels of rats fed high cholesterol (%)
groups . High cholesterol diet
Ingredients o e s 1P oM 1om
Starch"’ 65 63.8 63.8 58.8 63.8 58.8
Casein” 15 15 15 15 15 15
Salt mixture” 4 4 4 4 4 4
Vitamin mixture®’ 1 1 1 1 1 1
Com oil” 5 5 5 5 5 5
Sucrose”’ 5 5 5 5 5 5
Sodium Cholate” - 025 025 025 025 025
Cholesterol” - 1 1 1 1 1
Commercial soluble fiber” - - 5 10 - -
Manufacture soluble fiber'”’ - ~ - - 5 10
Total(%) 100 100 100 100 100 100

1) Pung Jin Chem. Co., Seoul. Korea.

2) Lactic Casein, 30 mesh, Newzealand Dairy Board, Wington, N, Z.
3) AIN-76 Salt mixture (g/kg mixture)

4) AIN-76 vitamin mixture (mg/kg mixture)

5) Dong Bang Oil Co., Seoul, Korea

6) Sam Yang Co., Seoul, Korea

7) Sigma Chem. Co., St. Louis, Missouri, U.S.A

8) Sigma Chem. Co., St. Louis, Missouri, U.S.A

9) Pectin, Sigma Chem. Co., St. Louis, Missouri, U.S.A

10) Manufactured soulble fiber from the forest wasters
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6) 8% Za2HE ¥ % T FHAY ¥F 53
¥ ZU2HE §F £ AL §FS EF S48 @ kit (oh4itHAl
)& AME3e) 500 nm, 550 nmollA & FREE Fek AP

7) RzAFe TUA2HE $F 2 YF FHAY
ZZZo|H Folch 59 Wel ols) A=de &gtk EZTALH 9@
Kit (o}4F Co)Alel g AH&3tel 742 550 nmet 500 nmel A ztzh vl MW S SAch

. gEAe) dAlE 53

1) &4 sterol &% &3
Az B2 1 g2 ANER fFHstd FA BT ¥ Cuzubakyo F9 ¥l
3 HFMHE 52 F Macdonald 59 Wl wel a4es FHIIAT
4 2HE F&2d4 T 429 o4 84 35 £ 10 N HaOH

=z
gH8 2 ml Yol 15 psi2 autoclaverel 4] 3A]Zt soponification ¥ o

S FFT 5
mlE 7133z 25% HCIEZ pH 158 233 diethyl ether 7 ml ¥ 24342 43
e AL 33 HEIAC. £ AL JAAFTUNE FFHEAMNN F AL

282 A3 AFXAHA MeOH : HoO G:1)EH] &HAIAH SAJFE bile acid &3
£ A8z FHid E4HEd 28] 340 nmoll A A F3HA T

2) Bl A sterol (cholesterol, coprostanol, coprostanone) &%
Byol 24 AHE, & cholesterol, coprostanol % coprostanoned2
Czubayko ¢ Wi wal Axgd AL Lxpabgdo zZholx 1 g& HE F
internal standard % 1 mg 5a -cholestaned #H7}8tH ). 7]l 1 N NaOH (in
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90% ethanol) 10 ml& 7}3ld 67C F&4lA 1AL ESL ¢z 7I¢E322
F Ao 2% e B 5 mlE 713t 7 ml cyclohexaneo 2 A ¥ F&3Y
t}. 329 cyclohexane £ Y& A gas dollA dxA1Z F cyclohexane 60 ubZ
LA A GCE AZIETE o WYL TLC (thin-layer chromathography) @7
o Agel vEsiAYS AT F Ade FDF WHelw GCo Y AL R
2-3% Zo

Table. 2-3. Operating conditions of Gas Chromatography for analysis fecal

neutral sterols

Items Conditions

Column Supelco SAC'™-5Capillary
Detector FID

Column temperature 285T

Detector temperature 300C

Injector temperature 300C

Carrier gas Nz (28 ml/min)

o ERiFe] AZEF 54

1) £y FA4

A8A v 39 WM wet FAE FHF F freer dryer (-70T)oNA JF
o =gd o 71X WEAZAZ H AXFTFE 23 AT £ §FS ALY
st Bweol £x2L Folch 59 Wyl o8] F&3td A=A
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2) 2 =] triglyceride % 3

Sale S0l ola) £28 F8ol <8} 500 nmol M WFHt

2 A A

1) &3 GOT, GPT 4= &7

33 GOTe GPT @4 =%+ Reitman® Frankel?] WH& 83 ofibA] e
GOT, GPT ZAE& kitg A3 FAH3Ad. = GOT7IZ=ZA alanine, a
~ketoglutaric acid & <ol ztz}t & 713t 37ColA 18 F4ME A7 9]
o] AP zZF oxaloacetic acid, pyruvic acid A& 24-dinitrophenyl hydrazine
color reagentZ 73t hydrazoneS UE thg &Ze|E ¥Wol EMHE HAYE
505 nmol A} Bl A ZF ATt

2) 3rZ2AF o #HER A(TBARS) A%

FAEb x| " o] A FE thiobarbituric acid (TBA)9F ¥t§3tE £Z (TBARS)E
223+ SatohH S o] 83 530 nmollX FFETE FAH3IAT. CHEEFFL
2= 1,1,3,3,-tetramethoxy 1,1,3,3,~tetramethoxypropanes AH8-3t%ith.

3) 7+ZA 9] Cytochrome Pso %

t 2 A o] microsome %2l cytochrome Pmo &3S Omura®} Satoo] W o=
98 Yasiera A¥ES 450 nm$ 490 nmoli A spectrophotometer& &g 5t A
. &, WE EH3F microsomedH-E& 0.1 M phosphate buffer (pH 7.4)% A A
A 1 mg/me 993 sxg TE t}& sodium dithioniteE ¥ 3 CO gas®E
bubblingA1Zl ¥ 450 nm$2} 490 nmolA FHEZE Z33At.  olde] molar

extinction coefficient= 91 mM ‘cm '2 3FQt}.
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4) 7+ZZ 9] Glutathione S-transferase &4 &3

GST 4= #7442 Habig® #Hdd o2 340 nmolAd FIFEE FAHsAH
o] AA%A9 2= 1¥3 1 mege] d¥Fe] wgstd AAAE conjugated DCNB
€ nmol2 YER AT

5) ¥dFe ¥71d wWidF 54

thAl Cageoll Al 33 8¥& dxzAd £ 7713 §FE ACACH I 2 3td
33tA 20 F, 5% HNOsol %< thd 9x&F2EF A (Unicam, Solar 929, UK)&
o] &3l Ca 427 nm, Fe2 2483 nm % Mg< 2025 nmolA FZF =& FA3stA
e 77 #FE FAHIA
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Al 3 - HFEAH AFrLe VT HE

1. A gE 2 e 584 Yol R Axd vH84 HoldHi9
AAxH Ad 5% 2A
7h AFF7 R Holae
A7 B BF Y Hol HAHAFZ, AT F/1EF 2 Holae&S H 2-49

Zo Ao dAFH AFF7he AAwdd vlE FHFH)TAN FHHAL Y 2
ZUxHE Aolx Tl Aol AT HolEEL AT HlE FAH/2A o
T (FF&)ol oA 7 od d/f4 FF74E, =42 o7t Uk o1&
ste A X AFAaTH Al dFaadA Fdstin

)

Table 2-4. Effects of insoluble dietary fibers on food intake, body weight gains
and food efficiency ratio(FER) in rats fed high cholesterol

Food intake Body weight gain

Groups FER
(g/body wt) (g)
Normal 2450+ 0.61° 168.0+7.0° 0.29+0.03™
FF 25.93+0.28° 1852+5.3° 0.29+0.02
5C 26.70+0.37° 181.0+8.1° 0.29+0.01
10C 27.29+£0.73° 183.2+£52° 0.30+0.02
5M 26.34+0.81° 1845+6.9° 0.29+0.01
10M 27.43+095° 183.2+58" 0.31+0.01

All values are mean=SE (n=10). Values within a column with different
superscripts are significantly different at p<0.05 by Tukey's test. The
experimental conditions are the same as Table 2-1.
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. g7 A

w9 AF 2 DY, A, 2% 2 WA FAE F 2-5% 2o uRF
AT Hs TASAF (FFP) EF7F %948 (p<005)e2 Ekow m
HE AFE 2E foAHA (p<0.05) Aol7t ATt Ao FAE A¥YE
A §elFel (p<0.05) o)zl YA A% BAE AATH FAHRAIT (FF
T)e atolrt Aoy Hax FITAM EE FH (<0052 E%th BF
AL ATl us APTolX /YT S8 A% R Ax AR2E 5%
FFY 5CTH SMT AolelH FAF40lF (FFT)ol Hlsl #2135 (p<0.05)2
Z7 E At} oleld Was AR Aris AZE AFAT xole AT

p-)

N
.

i
boo)

[>

i & L

Table 2-5. Organ weights of rat fed insoluble dietary fibers.
(g/100g Body weight)

Groups Liver Kidney Intestine Cecum

Normal 296+0.27° 0.69+0.05%  2.02+007° 0.57 +0.05%
FF 5.06+0.10° 0.68+0.03 2.26+0.19% 0.69+0.05%
5C 5.19+0.14° 0.65%0.01 2.49+0.07° 0.86+£0.06"
10C 5.16+0.14° 0.68+0.02 241%0.14° 0.61+0.07*
5M 497+£0.10° 0.66+0.01 254+0.15° 0.79+0.11°
10M 504%0.15° 0.66+0.02 2.58+0.09° 0.67+0.06"

All values are meant*SE (n=10) Values within a column with different
superscripts are significantly different at p<0.05 by Tukey's test. The

experimental conditions’ are the same as Table 2-1.

- 74 -



t Z71%s A 29 #F

1) & =3 A17F (Gastrointestinal transit time)2] 3}

AMze vsed Holdfae F7sAd 53E #Fser) sty FEH A
e AE 27 2 450 ZHZ 3RS AT (29 2-1) T T4l (FFa)ol b3}
T EF FoA (p<o05)ez FHEALH HolHdHA FFTAME FEv)
5 Tk &Yoo 25 B 4F BF FEHAAI0] @EHYn. 283 o)
BEgE AZE AFd oF AR a2 Tede Zo)7t A

X

i
4

o
=

o

ONormal
12 BFF |
| 5C
Bi10C
B 5M
coi0M

~

N

Gl transit time (hr)

(weeks)

Fig. 2-i. Efilecis of Insoiubie dieiary {ibers on gastrointestinai transit time in
rats fed high cholesterol diet.
All values are meaniSE (n=10). Bars with different letters are
significantly different at p<0.05 by Tukey’s test. The experimental

conditions are the same as Table 2-1.
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2) o widy 2 29U 8 &F

Buo) ujAdg 2 B £FETFS AdE ¥ 267 ok B2 w2 F
JAFol vlsl FAHF2elF FFTAA 42% #asdch. 5CE, 10CE, 5SMT ¢
I0MZolXE TRl (FFT)ol Hls 116%, 180%, 126 R 244%4 zZtzt 9
] (p<0.05)o 2 Z71FAT HFxe FIFFE F71E 5% v SHe =2 o
wgko] Z7tg et B¥Fe FE FFL FYatel vl FHFA N (FFF)IA
&9 (p<005)e2 F7HENeH TR (FF)ol v dfx 8%
AP FNA 4L f9d (p<0.05) o F7HH vt FoEFE
garol Z7EIUTh 231 ol AFE AxR A/RATH AR AFa el
el 7t A%t

rlo

=’}

flr

4
g

i

Table 2-6. Weights and water contents of feces in rats fed cholesterol diets with

insoluble dietary fibers (g/day)
Groups Wet weight Dry weight Water content
Normal 2.01 i0.105 1.83+0.02° 0.17£0.01°
FF 1.16+0.02° 1.15%0.14° 0.02+0.01°
5C 2.52+0.23° 2.32+0.12° 0.20+0.02°
10C 397+0.11° 342+0.31° 0.55+0.02°
5M | 2.63%0.58° 2.42+0.33° 0.22+0.03°
10M 4,01 +0.35° 3.49+0.08° 0.52+0.02°.

All values are meantSE (n=10). Values within a column with different
superscripts are significantly different at p<0.05 by Tukey’s test. The
experimental conditions are the same as Table 2-1.
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= 73t 2tk WY F 2A2HE 2
FHAY £E2L FPTol vl YT 2RO AAH (<05 FrHEYeH

B gaol2 FFZol vlsl Hfa TFT0 T 2 Age JAAANT Fo43

Ao ZH2dHE Tl A vF &Y Ho) dFaE FFE AR (R 2-7)
F3)dl w3 5C&, 10CE, SMT 2 10MI A Zhzt 22%, 28%,
22% 2 17%¥ Fd3 (p<005)L 2 #FAFHATY. I AR dwie AR A+
27 s Zolzb U TBEFHAAML FAAARD FFo P iR dFL
EnE S A vF8d HH4e 9F2 A 2gm A 2 rxFAA
fraTd AZE AFaT Tde zolrt A

lo

Azl HAE B A

Table 2-7. Effect of insoluble dietary fibers on lipid composition of serum and

liver in rat fed high cholesterol diet. (mg/g tissue)

Serum Serum Liver Liver
Groups Cholesterol TG Cholesterol TG
(mg/dl) (mg/dl) (mg/g tissue) (mg/g tissue)
Normal 87.5+20.1° 64.316.3" 1.84+0.01% 6.33£0.99°
FF 240.3+515° 96.8+9.2° 8.90+0.37° 12.37+1.90°
5C 2253+ 185° 929+19.1° 6.99+0.26° 1007£1.13°
10C 2109+201° 91 8+ 125° B.40+031°¢ 10927 +154°
5M 236.8+19.2° 96.6+12.6° 6.96+0.24° 12.43+0.63°
10M 2085+ 27.7° 95.8+7.7° 7.41 £0.57° 10.40+0.21°

All values are mean*SE (n=10). Values within a column with different
superscripts are significantly different at p<0.05 by Tukey's test. The
experimental conditions are the same as Table 2-1.
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2. AzQ HodFo 45y &34 8 R FusA Astaq 313

7 @y Fe AasiAA AP
Aol sty &4e AE7 He 3 F XA73A5E (total-TBARS) S
LDL-TBARS(E 2-8)v A4 Hl3 4383 EF71 F& (p<0.052.2 F715
At FFzol Hlal dH4 TIFTol tda 2 AL JYATL FoHd Fxe
ottt HDL-TBARSE 2 ATkl fo A o)zt gudch 28z Az A
FATH AR HRL2vS Ao Y A

Table 2-8. Effect of insoluble dietary fibers of serum TBARS in rat fed high

cholesterol diet

(MDA nmol/ml )

Group Total HDL LDL
Normal 4.06+0.16° 2.02+0.07™" 2.18+0.15°
FF 489=021° 2.0820.10 2.84+0.19"
5C 461+0.07° 1.93+0.16 2.70+0.18°
10C 4.78+0.14° 2.08+0.13 2.095+0.27°
5M 463£0.17° 2.10+0.14 2.74+0.15°
10M 4.67+0.33° 1.95+0.17 2.65+0.13°

All values are meaniSE (n=10) Values Within a column with different

superscripts are significantly different each other. at p<0.05 by Tukey's test.

The experimental conditions are the same as Table 2-1.
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1}, Superoxide dismutase (SOD) &/ # glutathione peroxidase (GSHpx)&H4

AAW P28} w71 7E EaW wolHe] b= M superoxide radical® $9
AlA HO0:2 89 AN7I22H 44 So2Ry AAE BEste SOD @40 oi@
U844 Holdfa IS B2FdAA SHF A F 2-99% 2. AT
83 FAFAolE (FFT) oA 34% FA:HUIL FFTol vls] 5C, 10C, 5SM 2
10MTAN A 28%, 23%, 30% R 2194 ZZ #93 (p<0.05)e2 F7HEAL. 28
I Az AR AlE AR4aT Tede 207 AU |

Selenium$& ¥t FAs T42 JASNES AASGE2H Axe] &8
Wodl= GSHpxel 84 FA A (X 2-9)c Aol vl FFT oA 51% 4
st FFTdl B3 5C, 10C ® 10MT oA 57%, 58% R 62%4 2z f93
(p<0.05)2.2 F7HEAT. 23 A2 dFieh A8 /4T T 3oz @1
At
Table 2-9. Effect of insoluble dietary fibers on hepatic superoxide dismutase and

glutathione peroxidase activities in rats fed high cholesterol diets

Group - SOD . GSHpx
(Unit/mg protein/min) (nmd NADPH/min/mg protein)

Normal 4.02+0.08° 186.03+13.84°
FF 2.99+0.27° 92.03+23.16°
5C ~ 3.83%0.01° 145.08 +12.29°
10C | 3.69+0.06° 14580+7.14°

5M 3.89£0.06° 131.01 +14.94%
10M 361+0.12° 149.41+12.91°

All values are mean*SE (n=10) Values within a column with different
superscripts are significantly different at p<0.05 by Tukey’s test. The
experimental conditions are the same as Table 2-1.
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.‘:}. t2 A9 R AHRLBE (thiobarbituric acid reaction substances, TBARS)
s

A9 sy &4 AEF He I2AF NARARE FH uH:
H84 dade 9 84238 27 a9 2-29 2. FAFYold (FFd)e
BT W AAALsEC] 212% oA (p<O.05)2Z FrHEACD 23U HH
2 HFFTY FYRFAI(FFT) vl 5C, 10C, 5M 2 10MTol A 33%, 719%,
64% R 75% A Zrzt #9F (p<05ez F2HUD aHn AZ HAHArTH
ANg a2 o] FY3t.
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Fig. 2-2. Effect of insoluble dietary fibers on hepatic thiobarbituric acid
reacting substances (TBARS)in rats fed high cholesterol diet.”
All values are mean*SE (n=10). Bars with different letters are
significan_tly different at p<0.05 by Tukey's test. The experimental
conditions are the same as Table 2-1.
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717t A3 wEgol AYem Hia HFF 1% n2ULHE TEE FFAL 23
Edo] sl Bl uj$ Ae Ay AFoz gv9 @AM ATl BvlE Dol
Btk Fed0d BRME (29 2-3) AT FHATE 24 NS Pajo] 2
Wdsel den Euos 45 HE F& S gt P MYEAE o4 Aze
gtk BHES AL FAHd YAt Un METIL ARTWE wwA e
d4< W2 AAY dAHez FAA BA 1% LFH2HE FF HolF (FF
T)e 2z A YAt AAHoE ARF S PAs WS AP AL Ho
Aupzre] 27¢ Jehlideh 1% ZA2USH @ 5% AR A$LE T8 TN
T Xuhzhe] A7do] Fgstgoy AT wdolAol ) dZAHL QAT = AX
Ade ATel Avie £27 tha FlHen AW T RIE FAEW 2y
oA AtetAl= Aee RA
olgb 2 FHE A AL TITTANE AW Ag2as 2L AWz A4S 0
Rew I HAEE 1% cholesterol 74 f-2lolF (FFT)ol B8] #AHE Z 3o}

o~
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Fig. 2-3. Light micrograph of hepatocytes of rat fed 1% cholesterol diet and
cholesterol diet insoluble fibers supplement. .

(1) Hepatocytes in normal groups. The nuclei arrengement of hepatocytes of
central vein is regular. There is no fatty change. (2) Hepatocytes in FF group
fed high cholesterol diet. Hepatocytes are vacuolated by fatty changes. Some
are looking clear due to large amount of intracytoplasmic fat. (3)Hepatocytes in
5C group fed a high cholesterol diet with 5% insoluble dietary fibers. Fatty
change is slightly decreased compare with cholesterol diet without insoluble
dietary fibers group. (4) Hepatocytes in 5M group fed a high cholesterol diet
with 5% insoluble dietary fibers. Fatty change is slightly decreased - compare
with cholesterol diet without dietary fibers group. ’
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3. 84 w34 AA

7}. 2¥Z A 9] Glutathione S-transferase &4 &3

Hol| QA EA, LG ER, SH4EFY dAIE, 283 UdAd FLE FeA A
A4 EAS  #93  glutathione (GSH)E  ¥®£%A1#H  glutathione
thioester(R-S-G)& ddste #8&E Fuiste GSTEAE S A% 23 £ 2-10%%
2e. AR vla FARFA)E (FFE)AA 34% F7tEAew Hfgie o
g A

Table 2-10. Effect of insoluble dietary fibers on hepatic glutathione

S-~transferase activities in rats fed high cholesterol diets

Groups GST
( #M/mg protein/min)
Normal 139.49+7.78°
FF 104.14+360°
5C 113.48+4.27°
10C 111.32+3.41°
5M . | 10889%0.27°
10M 113.75+9.81°

All values are mean*SE(n=10) Values within a column with different
superscripts are significantly different at p<0.05 by Tukey’s test. The

experimental conditions are the same as Table 2-1.
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. 8% %9 glutamate oxaloacetate transaminase(GOT)3} glutamine pyruvate
transaminase(GPT) &4

ZrzA ol IHALE Wrgste GOTS 7tz o uvidistel Az 2o FHE wgst
= GPTY AL =A% AF/E E 2-117 2. GOT 2 GPT B4 F3To
B3] £ fHolatql FFatollA 17%, 216%4 zHzt F71=19 FFzo) Hl&l A3
7S 43 Aeole AT X AX A{KA2TH AR HFATe A3kl

FdsAt

Table 2-11. Effects of insoluble dietary fibers on serum GOT and GPT

activities in rats fed high cholesterol diets.

Groups GOT GPT
(IU/ml) (IU/mi)
Normal 106.00£4.0° 10.5%85"
FF 156.3+28.9° 33.2+t19.4°
5C 135.1£868° 26.0+7.1°
10C 181.0%+ 196" 427+199°
5M 138.0+16.2° 27.3+53°
10M 178.0+265" 45.7+20.3°

All values are meanTSE(n=10) Values within a column with different
superscripts are significantly different at p<0.05 by Tukey's test. The

experimental conditions are the same as Table 2-1.



t}. zt=3A 9] Cytochrome Py &%

Aol A Sl FBHAEIL dAsteE AR FE T LXAM A
cytochrome Py 91 &4 mixed function oxidase (MFO)AIGIA o] Fo) AW, o] H
% superoxide radicaloly} Hx0:& A%t ©] MFOAIY 71HE Fd 988 9%
8= cytochrome Pipd T3S #2E A= ¥ 2-129 2o}

2YHHeT (FFTIE A4Tol uls) 257% F7hE9n FREol Hlal 5C, 10C,
5M 2 10MTol A 319%, 46%, 41% L 44%% 42 feyez AAHUG 28

T AR AFETH AR AHLETS Bl FdsAH-

fr

Table 2-12. Effect of insoluble dietary fibers on liver cytochrome Puso activities

in rats fed high cholesterol diets

Cytochrome Paso

Groups (nmol/mg protein)
Normal 0.21+0.01°
FF 0.54£0.09°
5C 0.37+0.16°
10C 0.2910.08°
5M 0.32£0.09°
10M 0.230+0.05°

All values are meanXSE(n=10) Values within a column with different
superscripts are significantly different at p<0.05 by Tukey's test. The

experimental conditions are the same as Table 2-1.
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A48 F8Y Aol /Lo 71548 BE
1. Az £84 HoldFY A7s AN A5 AA

. AFEH % Holig

4g717 Bk @A Yol MAY, AF 34 L AojRge ¥ 2-13%
. Hol4AF (Food intake)& Hfrd TF $3o0 5242 FUF40lE (FF
T)ol s 4ol ZrAHAUG AFFHBL YRLE TIY RETN Ty
FHOIZ (FFD) vsh #Yxo2 gt Holage FHFAZE (FF)
M doldid EE M FHOD Wtk odd WHE Az YHiz
A% Y el FYsAT

Table 2-13. Effects of insoluble dietary fibers on food intake, body weight gains
and food efficiency ratio(FER) in rats fed high cholesterol

Groups Food intake Body weight gain FER
(g/body wt) (g)
Normal 23.60+0.61° 168.0%7.0° 0.29+0.03*
FF 24.73+0.28" 185.2+7.3° 0.28+0.02°
5P 23.56+0.72° 148.3+85° 0.20+0.02°
i0P 26.63+0.51" 132.7£12.1° 0.16+0.01*
5M 25.55+0.44° 1535+54* 0.19%0.02>
10M 26.45+0.26° | 1455147 0.15%0.01°¢

All values are mean*SE (n=10). Values within a column with different
superscripts are significantly different at p<0.05 by Tukey’s test. The
experimental conditions are the same as Table 2-2.
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Table 2-14. Organ weights of rat fed soluble dietary fibers.
(g/100g Body weight)

Groups Liver Kidney Intestine Cecum

Normal 2.96+0.27 0.69+0.05"  2.02+0.07° 0.57+0.05°
FF 5.06*0.10° 0.68%0.03 2.26+0.19*° 0.69+0.05°
5P 4.22+0.11° 0.65+0.01 2.49+0.07° 1.55+0.09°
10P 3.94+0.08° 0.67+0.02 2.46+0.14° 2.47+0.12°
5M 4.21+013° 0.66+0.01 2.49+0.09° 1.90£0.17°
10M 422+0.13° | 0.64+0.02 258+0.09" 2.44+0.24°

All values are mean*SE (n=10) Values within a column with different
superscripts are significantly different at p<005 by Tukey's test. The

experimental conditions are the same as Table 2-2.
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1) & 3217t (Gastrointestinal transit time)®| ™3
AZ3 AZHE AF 2F L 434 FF | AHA (29 2-9) HdHL2 FAHA
o] (FF)ol vl AP EF foxez Bon F FFZ H3 HojdFa
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Fig. 2-4. Effects of soluble dietary fibers on’ gastrointestinal transit time in rats
fed high cholesterol diets
All values are mean*SE (n=10). Bars with different letters are
significantly different at p<0.05 by Tukey’s test. The experimental

conditions are the same as Table 2-2.
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G 8y 2 32y 29 FA2UEY FHAY ¢

3y £ SY2HE 2 FTHAY s HE 2-15% 2o 83 F ZUY2HE F
Tx YAl vd APE BT F9H (p<005)e 2 ZFAHAQAT. AT ¥l
ZofHolF (FFah)ol 24% 93 (p<0.05) o2 E9toew FFIFo Hl& &4
Yol HH4S T3 BE AolToME #97 (p<005)oZ BT EF €F F
HAM BEE 44 A)HHAE TIE 2o FAFAolZ (FFH HsA
$913 (p<0.05)S2 S3kTh.

Bz FAAHE FFol WP 584 Here) ATNE BIY AR (B
2-15) AT ula) THRYIFE FFR)IM Z/sUo Haarg 23
ge nZ2He FFD)A vl& 27 feldeoz ga=A.

Table 2-15. Effect of soluble dietary fibers on lipid composition of serum and
liver in rat fed high cholesterol diet.

Serum Serum Liver ) Liver
Groups Cholesterol TG Cholesterol TG
(mg/dl) (mg/dl) (mg/g tissue) (mg/g tissue)
Normal 875+20.1* 64.3+6.3° 1.84*=0.01% 6.33+0.99°
FF 240.3+31.5° 96.8+9.2° 8.90+0.37° 13.87+0.79°
5P 166.9+215° 75.3£9.2° 454+10.24° 12.44+1.68°
10P 1439+ 236° 825+8.3" 423+0.19° 1153+1.03°
5M 167.8£20.2° 83.2+18.0° 4201027 11.96+1.23°
10M 1625+ 26.1° 753+11.2° 3.73+0.12° 10.78+0.33°

All values are mean*=SE (n=10).
superscripts are

experimental conditions are the same as Table 2-2.

Values within a column with different
significantly different at p<0.05 by Tukey's test. The



2. §E29 AAlE 53

7t. F4 sterol ¥F FH

gtz oz Ao ZuUZHEL B o AR AAHY, JU F
sterol®] ¥&F FAL AW ZA2EES FAE AFLs] AL + dE AN
o AAZ AAZ}e £EY BY T T 2HEY wdZFE SHEY] HE 2
A2 % cholesterol, coprostanol, coprostanone %S &R, 2 =HAFE=
F 2-16°] YUetdAtt. & 2-169] A A Fo] EWAA Y e 2HE FFe
Aol s FAFAelT (FFDA 568 Z715Un £ 2 FA0]F (FFE)
of uja] Alf 2 AZR ARFALE TFF ToAM ZF 140%, 144% L 98%H ztzt =
7tskAch 53] 10% 848 H44&8 383 5P, 10PF, SMT 2 10MT oA
ztzp 254, 2.7+, 183 R 25614 % {9 (p<0.05)e 2  FrtE A
Coprostanol & #F& A4l vla) FHF2Aolat (FF3)2 96% ZATHUN, & F
AFAeld (FFa)d ¥ja) /LS 24 838 22 #F23 (p<0.0522 F7tH
Att. Coprostanone & #3F-2 Adato] vls] T4 F2old (FFT)olA 24v] A5
A HHF4AE 7z 8% 5P, 10P, 5M % 10Mtel A FF-ol vls) Z+z} 94y, 12
v, 88 R 10.3viY4 fFdHew FriEAC

a5 ol2d W Fo| FAZEHERY FF HIe AR 2 A AR{AT B
ol FolHA Aol7k AU

et B dTolA gl ddEH Axd 7848 HoldFe FH2HE M3
e =293 Re® dEHALH, AR 84 4oldF(pectin - Sigma Co.)9]
gHEFoz &4 gSS 98 F AU

_91-



Table 2-16. Effect of soluble dietary fiber on fecal neutral sterol contents in

rats fed high cholesterol diets

Cholesterol Coprostanol Coprostanone

Groups

(mg/day) (mg/day) (mg/day)
Normal 3.83+0.50° 0.89+0.17° 0.56+0.14*
FF 21.49£4.48° 1.74£0.19" 0.33%0.05°
5P 54.46 567 3.30+0.07" 2.99+0.58°
10P 58.47+4.62° 3.83+0.02° 3.98+0.73°
5M 38.63+6.63° 2.91+0.12° 2.96+0.75°
10M 52.95+6.17° 2.39+0.06° 3.40+0.52°

All  values

superscripts

are mean*SE(n=10)

are

experimental conditions are the same as Table 2-2.
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significantly different at p<0.05 by Tukey’'s test.

Values within a column with different
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1}, Bile acid &%

2] bile acid §3F2 Fig. 59 T A/F4E€ THF3A &2 nEFYg2HER
FFT FAFHelwE AMwo vE 218 ForHAGY. el FHFA o)l
(FF)9l vlsl 5P, 10PF SMa 2 10M3ol A& 354, 56l 394 2 41wy 2t
Z+ ASA F7HE AW, 53] 10% 24 £ A% £8A4 AHojdFA oA dw
9] bile acid ¥Fol 71 =dn Al L A HAFAT Pl FY9FHA zolst
AUt

JUNN O
£ 100 * % : _ )
L) . % 3 / __‘_,__

Fig. 2-5. Effects of soluble dietary fiber on fecal bile acid contents in rats fed
high cholesterol dits. |
All values are mean*SE (n=10). Bars with different letters are .
significantly different at p<0.05 by Tukey's test. The experimental

conditions are the same as Table 2-2.
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(p<O.05)2.2 T7AHEU R, FAFHeolatel wlal 5P, 10PF, SMT 2 10MT ol A
78%, 106%, 58% R 73%¥ Z4 {oHo=m FrHHUG.
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BaRT 25% AE FUR FAEAFACT (FFHl wvs 5PFE, 10PYE, sMT 2
IOMTel A= AL g Fol 116%, 226%, 132% L 137%4 42 =4} -

')

Table 2-17. Effect of soluble dietary fiber on fecal total lipid and triglyceride

contents in rats fed high cholesterol diets.

Groups Total lipid Triglyceride
(mg/day) (mg/day)
Normal 25.48+091° 345+6.2°
FF 1745+342° 775+89°
5P 311.9+162° 167.5+9.7
10P 359.3%17.7° ' 252.5+12.9°
5M 2772+ 404 - 179.8+84°
10M. 302.7+31.2% 189.3+10.2°

All values are mean*=SE(n=10) Values within a column with different
superscripts are significantly different at p<0.05 by Tukey’s test. The
experimental conditions are the same as Table 2-2.
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4. A F4 A4

7}. 83 F 9 glutamate oxaloacetate transaminase(GOT)3} glutamine
pyruvate transaminase(GPT)

bz AALE WG GOTe 3z e vdgige nx3o YeHg WP}
= GPTe #4& &A% 484c E 2-189 Zu. GOT 842 AP vis) =+
AFHelT FFDOM %L 7848 dF4E I3 TlM BEF Y 8]
At GPT 84L& AT vl FFE2dlA 58% F7r=des FFZol Hl& 10%
Az A48 FEY IOMTANE 28t 282 Az 44239 NF 4
FAaTL ZFo] LU

Table 2-18. Effects of soluble dietary fibers on serum GOT and GPT activities
in rats fed high cholesterol diets.

Groups GoT GPT
(IU/mi) (IU/ml)
Normal 106.00+4.0% 1 315+15°
FF 145.4+25.2° 498+62°
5P 98.3*7.7° 39.4+3.0%
10P 90.9+8.4° 37.8+05°
5M 955+6.8° 46.0*2.6™
10M 92.3+8.7° 33.8+6.7°

All values are mean*SE(n=10) Values within a column with different
superscripts are significantly different at p<005 by Tukey’s test. The
experimental conditions are the same as Table 2-2.
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U, zAe] XA 38E (thiobarbituric acid reaction substances, TBARS)
g
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o ulal 2 AIFHABE] 212% F4H (p<0.05) F7HHUT. 2t FH Rl
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/ 2/
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= 7
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Fig. 2-6. Effect of soluble dietary fibers on hepatic thiobarbituric acid reacting

substances (TBARS) in rats fed high cholesterol diet.
All values are mean+SE (n=10). Bars with different letters are
significantly different at p<0.05 by ‘Tukey"-s" test. The expgrimental

conditions are the same as Table 2-2.
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cytochrome Pso 21&4 mixed function oxidase (MFO)AelA] o] F o)X}, o] A
Z superoxide radicalely} H.0.8 AA3}k. ¢ MFOAIS 743 8 988 9%
3t cytochrome Pl #3E #2¢ ZA= & 2-199 ot

FEAdFAeld (FF#)S Adatel w8l 157% F9 3 (p<0.05)2 F7ts Ui #
Aol vls] 10Pa 2 10MTolA 33% R 35%4 Z}ZF 93 (p<0.05) <&
2 Z2HEAY a8 Az A/fATd AR draTe Aol Fd3AH

Table 2-19. Effect of soluble dietary fibers on liver cytochrome Pas activities in

rats fed high cholesterol diets

Cytochrome Pasp

Groups (nmol/mg protein)
Normal 0.21+0.01°
FF 0.54+0.09°
5p 0.40%+0.08™
10P 0.360.05°
5M 0.39%0.07™
10M 035% 0.06‘:_

All values are meantSE(n=10) Values within a column with different
superscripts are significantly different at p<0.05 by Tukey's test. The

experimental conditions are the same as Table 2-2.
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HolAAHAEA WAYEAD, ZAHAEAS HARE, 283 QY SLE FoA 2
AAY BA T @YY glutathione (GSH)E EFA|A glutathione thioester
(R-S-G)& WAste Mg Zulsts GST V4L 28% 2% 19 2-7# 2ok

Ao w3 FHR20lEA (FFANA 25% #old (p<0.05)e2 HAHA
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Fig, 2-7. Effect of soluble dietary fibers on hepatic glutathione S-transferase
activities in rats fed high cholesterol diets }
All values are mean*SE (n=10). -Bafs with different letters are
significantly different at p<0.05 by Tukey's test. The experimental -
conditions are the same as Table 2-2.



ol E¥iFe 712 widg A
Hogo Tr7 vjdE AAF} AT H 2-208 Foh. EVFTY Fest Ca
atoll vl T4l (FF)AA #23 (p<0.05)R1 2ozt i
< 51% F7FslIdth. Fe®} Ca 7 FFTel vl 10PT ¥ 10MTol A
Eto FoH £=FE oluk Mg 32 AT zho Aolzt AT

Table 2-20. Contents of fecal iron, calcium and magnesium in rats fed high

cholesterol diets according to different levels of soluble dietary

fiber.
Groups Fe Ca Mg
(mg/day) (mg/day) (mg/day)

Normal 0.42%£0.15° 0.71%0.10° 0.78 £0.06"
FF 0.52%0.18" 0.92+0.18% 1.18+0.14°
5P 0.63+0.09 1.22+0.27*° 1.091+0.04°
10P 0.74+0.09" 1.26+0.14° 121+0.12°
5M 0.68+0.09° 1.16+0.37*° 1.08+0.09°
10M 0.72+0.06° 1.18+0.17° 1.17+0.09°

All values are mean*SE(n=10) Values within a column with different
superscripts are significantly different at p<0.05 by ' Tukey's test. The

experimental conditions are the same as Table 2-2.
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Steam Exploded Oak Wood
treated with 1% sodium hydroxide
solution

Chemical hydrolysis
(Acetic acid anhydride)

Hydrolyzate Insoluble fraction

Neutralization with NaOH & filtering

Soluble fraction

Residue fraction

Extraction with Chloroform

Soluble Dietary Fiber

st A2l mE T8 Holdfh BATAHE
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treated with 1% sodium hydroxide

Steam Exploded Oak Wood

solution

Enzymatic hydrolysis

Hydrolyzate

Insoluble fraction

Boiling in 100C for 10min.

Soluble fraction

Residue fraction

Et-OH titration

Soluble Dietary Fiber

Astetd Aelol] % 8 HoldF Az TH BAE
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