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AM : amaranth (Food red No. 2)

AR : acid red (Food red No. 106)

BH : barley hull (大麦外皮)

BmI : holocellulose prepared from BH by delignification with sodium

chlorite in dilute acetic acid TnediuTn

BEA : butyl hydroxy anisoI

BSI)F : dietary fiber prepared from bamboo shoot (たけのこ)

Cl)F : dietary fiber prepared from carrot (にんじん)

CII : corn busk (トウモロコシ外皮)

CHH : holocellulose prepared from Ctl by delignificatiorl With sodiutn

cblorlte in dilute acetic acid medl皿

Cbol. : cholesterol

CMC .. carboxynethylcellulose

Cu-Cb : sodium copper cbloropbyllin

I)HA : dehydroacetic acid

D班壬; 1,2-dimethylhydrazine

ES : erythrosine (Food red No. 3)

Fe-Ch : sodium iron chlorophyllin

GDF : dietary fiber from edible burddck (ごぼう)

GI)FH : holocellulose prepared from GDF by delignification with sodium

chlorite in dilute acetic acid medit皿

ECO : hydrogena亡ed coconut oil

K凹: konjac mannan

Hkonnyaku'T : the solution of native konjac mannan was coagulated by

mixing with Na2CO3 SOlution, boiled in water to denineralize,

1yophilized and powdered by Wiley mill

LBS ･. Laurylbenzenesulfonic acid sodium salt

MBSI)F ･' dietar夕fiber prepared from mang bean sprouts (もやし)

TT : transi亡 time

Ⅶ : wbea亡bran (小麦フスマ)

WBti : holocellulose prepared from WB by delignification with sodium

chlorite in dilute acetic acid medium



No. 1

餐,LLi!il大学長i･学1L13言毒文用法



No. 2

葺
i--

;i
f'九われ町田健旗転心.･p妄`ー~:こLt'.~IJ:云-モ蜘は種.■々･の

カ､う 鼓]).そ れう t3誉れぞれ浄奄

れはて" l= l､ Fニ
!

l

lニ独特し て､､く

や葺き.k書､一腹…物強飯廃血書一

J?ど､の喪

してIlる′)･二れう

乾され､ ¥

F

に さ れて き て

挙げこれう.す婚栄

宥｢軒蘇盲1元~軒~LT{T;:

令''鹿象_〟 l二ま活レてl､す;8ニ 乙皇明与㌢-ニ
!

に吸収1れ

愛遠大学£き学部I-;-::?文用志



3

愛増大字/iri'i学部論文用読



No. 4
｢■~

!

蔓月車重_庫∴晩璽連巌.-ー___旦旦哀由二転:吏直垂,妄哀

_毒_ー･ら二良<~軒三
箪ー一転_i_A_I.,奥庭__嘘

レろ理煉神像'串

的碗5敬重d)

あはl･)風看ち

愛護大学監学部論文周競



No.

_5

る風軌3:I_LT3=_._L∴鐘■,2 ■の猿鍵__≡_即金'ダ∵j_
･匪__みー麹_壷

l
,

l

物簡7t.ああ｡ DFけ也'L,ロース′ -三も･しロ

7-ニI~ン.重森守由
t I

､Iiて…､､まぁ

;r- 末阜_l-_終

I⊥_LiDEb_1睦

7 喜子ミン)

! ;

_
… !

)なと､･カ､i鹿

l J

め 与 れろ｡

よ…ぁわF!の杏淑胤ヒ要そfの身麹

小物壮 顔

穿か･あ名

DF書ば
= EI
J■

]

/ Lせ い1射･l-_

ー

_/Li)
-

あiろ｡
ミニ

の重曹萱の■J7"てあ≡ろP(tlr. ニ享の
l

三挽のキチンT3=ごtもDF♂､中に入れA･メ

i-"-'_i:岳J才_逐二宮丁孝二こ~~~ラニ孝三
r

1

れ蕃･ztt食物毅命の暴発のヰで嘩-～

れてきT-一組織施( cルJe+.･Le←. CF)乙仔咽～p､

_I_3__選｣旦Lる.
iも

㌍熱L7 ≡一
;

′I
lヽ 終章妄一

o'7t･あぁ｡ CF11蕗う痩.廃線宕､易｡ CF11蕗壊′葡勝手､よ
‡ I

しJ? …t)Art
】

埠l二よリ
‡ r

'

7 ･L,カ t) 9LrL王乳l--

ち空しT:-_壊の拓象乞王iもの で

セーL-ロ
ー_早__の_ヰ部令_､教

よ
)
l ,

~
r

i

峯='?_JIf7Tーしかー,竺_蟹座

て､､る′:･′6'晩フて
比率lヰ食物t二よっ

2
! j : ; ;

リ rニ ン_の野草令吐く
壬

tニせ'L,甲
-ス__争を千長t?_叶

､~~~二転妄L:壷妄二産直哀二≠二二子二三二妄

】

I)､食掛t二よ
愛岩大学L:i学言.;j論文用競



No. 6

愛媛大学農学部論文用法



No. 7

勧_⊥象__i+

てー____;,J4__叱｣乳酪札3二

れ.る の■て､･lイ才

っトろ
B,,の

i

､主
ヒ十

巨_｣サーi
__ち_ー｣星ー一旦ーLき___坐一阜_∵

右]画豪産函毎夏
l

フJのt)F13の

巷ヒイ ン:/

直垂吐を蜜重工転二転哀垂画室塵

る冊IE如来

岬)

I-一升す

コ
レスケo-,L,代書射の定率化

大腸カ-ン餐ま率の押掛

･,,Lき笥,雪賜,(I,ば主乙して空賜,

rg.鴫

I4蔓

･
･

J

l

l

■′ 叫)tナ大腸tニj:､けろDFの単為学的知算c)

艶卓風一号__山芋ー.千_音す_…阜ー_且担ー_÷g'二重一連二重二を亘j妄二工二
l

J

｣

E !
■

i
i._ J

i

; i 皇

L 5 書
l ≠

l

‡ l

J

～
:

】 i
～

誓文重大学星壬学部論文用琵



R

Table l 食物センイの分類と成分

所在 分 おもな成分

I

植物細胞壁の捕遺物質

セノレロース ′-D-グルカン

ヘミセルロース キシラン軸

非セルt'-ス多時頼l マンナン類.ガラクタン類

ペクチン賀 ガラフツロナン

リグニン 芳香族炭化水素重合体

井構造物質

(天然およぴ合成誘導体)

･ペクチン質
ガラクツロナン

植物ガム質 ポリウロニド

粘質物 ガラクトマンナン

海藻多糖類
寒天.カラゲ-ナン.アルギン
敢.ラミナリンなど

セルロース誘導体

川村信一郎:食品成分としての植物繊維, 日本食品工業学会誌

25* 402-41 2 ( 1978)

※ 本論文著者(海老原)は､この他に､動物性センイともいう

べきものとして､キチンなども入れる必要があると考えている｡
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Table 2 composition of ゎasal diet

Constituent Content

Casein

com oi12

Mineral tnix亡ure

Vit皿in mixture

choline cbloride5

vitmin E granule6

Sucrose

完

25

5

4

1

0.2

0.05

to make 100

1 Lactic casein (30 tnesh), purchased from New Zealand Dairy

Board, Wellington.

2 Mixed with 0.2 nl of Chochola A which containined retinyl

palmi亡ate and ergocalciferol dispersed in water to provide

6,000 tU and 600 tU, respectively, just prior to preparing

the diet. Cbocola A was purchased from Eisai Co., Tokyo.

3 This was identical with Mineral Mixture-2 (H凹2) fomulated

by Ebibara et al. (25).
4 This was identical with Harper's mixyure (26) with sucrose

as a diluen亡.

5 Four milliliters of a 50完 solution in 507. ethanol were added.

6 Trade name is IIJuvela granule･l卜purchased from Eisai Co･}

Tokyo and it contained 200 mg of all-rae-EL-tocopheryl acetate

per gram●

7 Each dietary suppleme血t was added at the expense of sucrose.
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Table 3

Relative viscosity of various water-soluble dietary

fiもers examined glucose flattening activity

SDFI Relative viscosity

Arabinogalactan

Raraya gum

Gum arabic

Gbatti gun

Tamarind seed gum

Citrus pectin

Tragacantb gun

Locus亡bean gum

Carrageenan

Carbo耳㌢methyl cellulose

Guar gum

Konj ac mannan

1.022

1.05

1.24

1.60

2.46

2.75

I
3.08

6.67

8.54

ll.38

17.05

176.20

1 Water-soluble dietary fiber. 2 Measured with an

Ostwald's viscometer at 25oC for 0.3冨solution (w/v)

and the value for water was taken as unity.
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Figure 1
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Plasma glucose
_r.esponses

to 亡he control tneal (glucose

alone) aLnd the test meals (glucose plus Later-soluble

dietary fibers)
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Adult male rats were intragastrically adTninistered a 20完glucose

solution- alone- or- the glucose solutions 'containing water-soluble

dietary fibers at the 2完1evel to provide 250mg of glucose per
←100. g body weight. and plasma glpcos_e cone.en亡ration v_as de亡ernined

for the bl.ood samples obtained from the 亡ail vein a亡 ti皿e-intervals.

Solid circles indicate average values of the respective control

groups and capital~一1etters ind王ca亡e averageーvalues`of the test groups

received the following water-soluble dietary fibers: A, gun arabic;

S, tamarind seed -gum;
N, arabinogalactan; L, locust bean gun; C, guar

gum; P, pectin; M, carboxymethyl cellulose; K, karaya gum; H,ghatti

gum; T, tr早gaCanth gun; C, carrageenan,てeSPeC亡ively† The vertical

bars represent standard.error of the mean and asterisks, significant

differencers from the control values at the specified time (P<0.05).

､‡
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Figure 2 Procedure for calculation of glusose-flattening

ac亡ivity of 甘ater-solllble dietary fibers
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Plasma glucose-flattening activity of each
_waterrsolubledietary fiber was calculated as follows: in this figure) Tg

and Ts are blood glucose levels after 15 minutes to both

control and test meals･ The glucose-flattening activity for

each water-soluble dietary fiber was calculated from ttle

equation, i - (Ts/Tg). For the locust.bean gum, it was

1 - (156/195) ≡ 0.200.
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Figure 3 Plasna glucose-flattening activity of eleven

kinds of water-soluble dietary fibers as a

function of亡heir relative viscosi亡y deter-

nined in vitro
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Relative viscosity

Plasma glucose-flattening activity was calculated from

the equation, i - (Ts/Tg), as explained in Fig･2 ･ For

the dete-血ation of viscosi亡y of water-soluもle dietary

fibers事 See footno･te 2 to t息ble2 ･

-The
equation of the

-
regression line is: Y ≡ 0.086 + 0.016Ⅹ (r=0.870).

N} arabinogalactan; K> karaya gum; A} gunarabic; H, ghatti

gum; P事peCtin; S} tamarind seed gum; T事 亡ragacan亡h gum;
L> locust bean gum; C} carrageenan; M> carboxymethyl cellulose

G, guar gum
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Table 4
Some physico-chemical properties of pectins prepared frot3

various fruits and vege亡ables

pee(in from

c.Unrac::nd:i
:eont:eOnX;2l

Degree of

esterifl-

cation3

Apple

Japanese persiTTmOn

Japanese radish

Japanese pear

Unshiu orange

segmenトskin

peel

Carrot

Tomato

Cucumber

Edible burdock

71

71.2

76.0

34.6

52.6

70.0

66.6

60.0

52.6

54.6

34.0

〝′

′o

6.36

9.07

8.1二I

6.う2

9.70

6.77

8.ム4

3.97

4.28

6.84

1 Determined by the carbazole reaction

つ′
ノ■

39.0

55.6

49.9

40.0

59.ラ

41.5

う1.8

24.4

26.3

42.0

6.22

5.79

3.06

コ.01

2.71

2.20

2.08

1.97

1.65

I.37

2 Determlned by 亡he

method cf Myers and Baker(28)I 3 Calcula[ed from the values oE

methoxyl content. 4 Deterローined With an Ostvaldls viscometer at 三5o

for 0.3完sotution (v/v) 1n 0.155 M NaC1 (p日 6.0) and the value for

the water was 亡aken as unity.
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Figure 4

■■ヽ

盲160

S
盲.1▲0

〔
ヽ■.■■

3(
120

0
[芦｣

⊃

石I 一oo

(】

昌80
正

ー■ヽ

盲160

8
=p l`0

∈
I-′

A
120

0
Ul

⊃

石1 100

⊂】

o$
80

dL7

0

Exp1. 6

120 180 0 60 120 180

0 60 120

Minute5

180 0 60 120 180

M inuteLS

PlasⅦa glucose responses to 亡he cotltrOl meal (glucose alone) and
the tes亡Eneals (glucose plus pec亡ins). Adult male rats甘ere intragastri-

cally admlnlstered a 20芝glucose solution alone or the glucose 8Olu亡ions

containing pectlns at the 2Ⅹ level to provide 250 tng of glucose per 100 g

body velgh亡and plasTBa glucose concerltra亡lon vaB determlrLed for亡he blood

8anPle8 0btalned froth the亡all veln at tlmed-1n亡erVals (n 3a 8 1n experト

nent5and n-

value丘 Of the

value8 0f ttle

orarlge peel; J

T, totDatO; P,

apple, respect

and aster19k8,

8peCifled tltzLe

7 1n experltnen亡s6 to 8). Solid clrcles Indicate average

respective control groups and capital letters indicate average

test group8 reCelved the follovlng pectln prepara亡lons･' 0,

, orange segtnent-skin; Zi, edlble burdock; R. Japanese radish;

Japanese persltnznon; U7 CuCumber; E■ Japanese pear; and A●

1vely. The ver亡1cal bars repre8en亡 Btandard error of the tnean

Blgniflcant dlfferences from the control values at the

(p(o.o5).
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Figure 5
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Procedure for calculation of glucose-
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Plasma glucose-flattening activity Of each

pectln preparation Was calculated as follows:

in 亡hls figure, Sl, S2 arld S3 are fractlonal

areas for each 1 l10ur under 亡he glucose

response curves to both
control and (est tBeals

and Stol ls tlle St皿 Of these 3 fractiorLal

areas. then fed glucose alone (he ratio of

Sl亡O Stol (Fg) Was 0.49 and tJhen fed島Iucose

along vlth per8im加n peC亡1n the ratio (Fp) va8

0.37.., The glucose-flattenlng actlvlty for

each pe⊂tln preparatlon Was calculated from

the equa亡lon, 1 - (Fp/Fg). For 亡he perslmI叫n

pectln, 1t Was 1 -

(0.37/0.49)耳 0.245.
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Figure 6
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Figure 7 Plastna glucose responses to the control meal (glucose

alone) and the test meals (glucose plus konjac nannan)
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Adult male rats were intragastrically administered a 20完

glucose solution alone or the glucose solution containing konコaC

mannan at the l冨or 0.5完1evel to provide 250 mg of glucose per

100 g body weight and plasama glucose concentration was determined

for the blood samples obtained from the tail vein at 亡ime-intervals.

The vertical bars represent standard error of 亡be mean and

asterisks, slgnificant differences from the control values at

the specified time (PLO.05).
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Table 5 some
an[hropometric characteristics of the subjects

Subject Age Helght Weigh( 芝Devla亡lon from ldeal body vt.

years cm kg

K.F

T.l●

T.ど

D.T

K.E

K.A

M.S

26

23

23

22

32

24

23

170

168

162

176

169

163

162

88

71

58

70

57

64

57

+ 40

十16

+ 3

+ 2
-

8

+ 13

+ 2

1 Calcula亡ed uslng an equation: "Ideal■'body
velgh亡= 【helght (cm) -

100】X
O.9, the Broca's index tnodified for Japanese people(31).
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Figure 9
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Figure ll

Figure is side view of a diffusion apparatus. The diffusion

apparatus consisted of three compartments A, B and C tnade from

Pyrex glass. A 2完(w/v) glllCOSe SOlution was placed in chaber

A (about 13 ml) and distilled water (about 12.5 ml) and
a magnetic stirrer (about 0.5 ml), in chamber C. Chamber B,

which was partitioned from chaber A and C with Millipore

filters (VCVP 025 00, pore size - 0.01 un, Millipore Co.,

Bed ford, Massachusetts O1730), was filled with water with or

without dissolved water-soluble dietary fiber at 0.5 dr i.07.

(w/v) level. The thickness of the chamber B was 7 tm. The

assembled apparatus was kept in a con畠tant temperature Water

もath maintained a亡 37 + 0.05oC. Tbe content of chamber C was

stirred with a magnetic stirrer itTmediately before satnpling.

Each sample size was 0.2 ml. The same volume of water was added

to chamもer C to compensate for the sampling loss. Glucose

concen亡ra亡ion of the sample was de亡ernined by the glucose

oxidase method (24).
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Figure 12

官

署'f
喜,
4J
I

～:a
t;ど
q3
O

[巨E

50

○
0 10 20 30 60

N inut ●●

Cotnpar180n
Of gaBtrlc eTnp亡ylng

ln rats glven a glucose solutlon vl亡h or

vl亡hou亡added konjac mannan.

A 20Z (v/v) glucose solutlon (=) or

the glucose solu亡lon contalnlng konjac
nannan at the l芝(v/v) level (0-〟)甲S

adtnln18tered vl亡h 且 StOmaCh tube to

provide 250 mg of glucose per 100 g body

velght. At the speclfled tlTTe, anlnals
Were decapltated

and'the 8tOTnaCh va9

rapldly exclsed vlth ligatlons at the

亡ardla and 亡be pylorus. The amoun亡of

glucose retnalnlng
ln the stomach Was

detemined at timed-intervals and gastric

emptying Was expressed as percentage of

admlnls亡ered glucose retained
ln the

stotnach･ All points are average of 5 rats

and vertical lines represent standard error

of the mean.
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Figure 13
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苦1uco8e 801u亡ion (●--●)

and the亡es亡group of 30

rats Was given the 8inllar

glucose 801utlon cotltain-
ing konjac Tnannatl dis-

solved at the lZ (v/v)

level ((トーーー0)vlth a

stotnach tube to provide
250 mg of glucose per

loo g body Weight. At.

the BPeCified tlme,

anlmals Were decaplta亡ed,

the blood Was collected

and pla8氾glucose and
lnsulln concentratlons
Were detertnined by the

gluco8e OXldase tnethd

(24) and the double anti-
body radlo血munoassay (29) ,

re8PeCtlvely, A11 polnt8
are average values of 5

ra亡8 and ver亡1cal llneさ

repreaent 8tBLndard error

of the Ⅱleam.



62

'rable 6
Effect of viscosi亡y of.three kinds of pectins on glucose
and insulin responses and gas(Tic emptying (experiment 5)

heal Re la t ive Plastna Plasma Cas亡rlc

viscosi亡yl glucose2 insulil12 emptying3

mg/loo Ⅱ･1 pU/m1 三

Fas【ing4 80士5.Oa,5 120士13a

Glucose aloIle6 173
･=.6b

Glucose

Glucose

Glucose

7
十 E8P

7
+ JRP

7
+ A♪

1.37 158 + 5.9C

3.06 147+6.8Cd

6.22 132 + 6.2

683 +23b 43+2.7a

462 + 20C 65 + i.Ob

402+ 31C 67 +2.2b
d ら

203 + 29 74 + 5.8

1 See footno亡e 4 to 亡ilble4.
2 Lk･亡ermined tor blood plasma collec亡ed 15 miTu亡eS after in亡uba亡ion.

〕 The amounts oE glu一三OSe retrLaining in the stomach Were determined 15

nlinutes after in亡uba亡ion alld expressed as percentage of the dose.

4 The vLllues Were ob亡a-ined for the plasma from rats fas亡ed for 24

hourt; just bet-ore in亡ub.-Jtion.

5 HeaI1 ± SEM (n
-

b); values not sharing a common superscrip亡1e亡亡er

are siLnifi(:a(lily differen亡(Pくo.o5)_
b A 20Z glucose solution (tJ/v) tJaS administered vi亡t一a S亡OtnaCh 亡ube

亡o provide 250 mg or- glucose per 100 g body veigh亡.
7 Abbreviations EB㌢, JRP and AP are pectin samples prepared from

edible burdoek (旦tfI:tiimi19PR91･L ) , Japa-1eSe I.adish (_R+iaphzmus

aa_EiyR1･_･) and apple Ililler ワar. domes亡ica)

respectively. These pec亡ins Were dissolved in 亡he glucose solutiorl

a亡 亡he 2Z level (tJ/v).
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Tab一e 7 ≡三;:;ti.not.T皇;:c芸nen;;s:諾;三o:ol:…芸:f;,S:…㍊…Z】e!]l==e
perfused ln sittJ iTl rats.

Perfusate AJnOtJnt Of glucose absorbed

tng/10 ctn jejuna1 9egtAent/30 th上n

Glu亡08e Solution (control) 65.8 + 10.Oa,2

Glucose solution + konjac mannan (test) 20.4 + 3.2b

1 Average body velght !
SEX
of nile rats used here (6 rats per

group) Was 285士2.7 g for the control亀rOup and 283士3.0 g

for the test grOup･ tJnder the pentobarbl亡a1 8ne8theさ1a> each rat

undervent a surglcaloperatlon to tnake a cannulated
10 ctn segtnent

at the proxhal jejunun hto vhlch 5 nl of either a 2Z (v/v)

glucose solution orさ1tnilar glucose solution contalnlng dissolved

konjac mannan (1王(v/v)) Was per fused at the rate of 5 nl/30 thin.

Perfu8ate flowed out of the dlst-al tubing of the 8ePent
V89

collected
in a test tube. At the end of perfu81on, the 8egZZLental

corLtentS Were V&8hed out vlth 8alltle and cotbblned vlth the

perfusate. They Were diluted to an appropriate concentration and

glucose Was determined by the glucose oxlda9e tnethod (24 ).

2 Mean士SEM (n=6); different alphabetlcalsuper8Crlpts represent

the 8tatlstlcally slgnlflcaLnt difference (P〈O.01).
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Table8

Effect of four kinds of water-soluble dietary fibers with different

:;;:o::t:a::1glucose
absorption in the proximal jejunun per fused in

●

pe r f u s at e

vRleSIcaotsiiVtey
2●

Amotln亡 of

glucose absorbed

2Ⅹ glucose solution ( G )

G + 1完arabinogalactan 1.02

G + 1完tragacanth gum 3.08

G + 1完carrageenan 8.54

G + 1Ⅹ guar gutn 17.05

ng/10 cn jejunun/30 Thin

66+ 9.2a,3

52+6.2a

31+ 6.Ob

28+3.6b

18+4.5b

1 Under the pentobarbital anesthesia, each rat underwent a surgical

operation to make a cannulat色d 10 ctn segment at the proxinal jejunum
into which 5 ml of either a 2完(w/v) glucose solution or similar

glucose solution containing dissolved water-soluble dietary fiber

(1完(w/v)) was per fused at the rate of 5 ml/30 min. Perfusate flowed

out of the distal tubing of the segment was collected in a test tube.

At the end of perfusion> the segTnentalcontents were washed out with

saline and combined wi亡b the perfusate･ They were dildted to an

approprla亡e concentration and glucose was detemined by the glucose

oxldase lnetbod (24).
2 measured with an Ostwald's viscometer at 25oC for 0.3完 solution

(w/v) and the value for water was taken as unity.

3 Mean + SE氾 (n-5); different alphabetical superscripts represent

the statistically significant difference (P〈O.05).
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Figure 14
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Figure 15 Glucose diffusionてateチCrOSS a Yater layer or

the layer of aqueous &ater-solubli dietary fiber

solutions
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Glucose diffusion rate was measured in vitro using an

apparatus shown in Fig･11
･壬--- j

, across the water-layer;

ロー--｣コ, across the layer of 1.0完(w/v) aqueous arabino-

galactan solution; i- l , across the layer of 1.07. (也/v)
tragacanth gunsolution;ム･･--｢△ >

aCrOSS the layer of l･0完

(w/v) carrageenan soln亡ion; and = , across the layer

of 1.0買(w/v) guar gumsolution.
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Figure 16 Glucose diffusion-rate ･across- a water layer or

ttle layer of aqtユeOuS pectin solu亡ions
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Figure 17 Plasma glucose responses to the control meal (glucose

alone) and the test meal (glucose plus water-insoluble
dietary fibers)
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Adult male rats were intragastrically administered a 20完glucose

solution alone or the glucose solu亡ions containg water-insoluble
dietary fibers at the 2完or lO完1evel to provide 250 mg of glucose

per 100 g body weight and plasma glucose ~cohtentration was determin占d

for the blood samples obtained from the tail vein a亡time-intervals.
The vertical bars represent standard error of the mean and asterisks,

slgnificant differences from亡be control values a亡tbe specified亡ime

(P〈O.05).
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Figure 19 Glucose diffu声阜onrrate across a water-layer
-or

the layer of cellulose powder and GDF suspensions
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Glucose diffusion-rateー_Was tneaSured in vitro using anー

apparatus shown in Fig.ll
.壬ニーー,

across the water-layer;

･H
I

__acrosヲthe
laye,亨of l･0完(w/v) cellulose powder

suspension;
･=

,
icross~~the layer ~6~f1.0冨GDF suspe血sidn;

and across the layer of 20完GDF suspension. GDF is gobo dietary

fiber
prepared----from--''gobol/Ithe-･roo亡s of edible--- burdock -

(Arctium
1appa L.)
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Table 9

Effect of water-insoluble dietary fibers on glucose response and

gastric emptying

･e a l

.gPlluacs.nsae
1

eGn?,sttyriincg
2

Fas ting3

Glucose alone

Glucose + 10冨GDF6

mg/100 ml

117+ 2a,4

268 + 14b

242 + 14b

Pasting

Glucose alone 295

Glucose + 10Z cellulose powder7 283

Glucose + 10完Solka Floc8 276

+ 3a

+ 12も

+ lob

+ 23b

55+ 7.Oa

50+6.5a

56 +3.Oa

1 Detemined for blood plasma collected 10 tninutes after

intubation. 2 Tbe amounts of glucose remaining in the stomach

were determined 10 minutes after intubationand expressed as

percentage of the dose. 3 The values were obtained for the

plasma from rats fasted for 24 bours もefore intubation.

4 Mean士SEM (n=5); values not sharing a co皿nOrL SuperSCript

letter are significantly different (P〈O.0う). Comparisons are

made within each experiment. 5 A 20冨glucose solution (w/v)
was adninis亡ered wi亡b a stomach tube to provide 250 mg of glucose

per 100 g body weight. 6 Dietary･fiber prepared from I.gobo'''

the root of edible burdock (Arctium la a L.). 7 Purchased

from Toyo Roshi Co･> Ltd.} Tokyo･ This was a preparation from

cotton fiber (100 to 200 mesh).
8 0btained froth Pfizer Co.,

Ltd., Tokyo.
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Figure 20 Effect of prolonged dietary fiber ingestion on

glucose tolerance in rats
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The glucose tolerance test was pefformed lil ~ratg~ after

8-weeks-feeding of either a basal diet or th占basal diet added

dietary fiber (10完cellulose powder or 5aL pectin). Average

body weight + SEM of rats used here was 428 + 9 g for the basal

diet, 420 + 29 g for the basal diet + 10完c_ellulose powder and

400 + 13 g for the basal diet + 5冨pectin. After 24-hr fast,

blood glucose concentration a亡f畠sting was determined for the
blood samples obtained from the tail vein. Then, ra亡s'were

intragastically administered a 20完(w/v) glucose solution to

provide 250 mg glucose per 100 g body veigbt and blood glucose

concentration was determined for the blood samples obtained

from tbe 亡ail vein at 亡1me-intervals.
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Table 10

Effec亡of prolonged ingestion of dietary fiber on glucose absorption in

the proximal jejunum per fused in si亡u in ra亡sl

Diet Body weight Anotmt of glucose absorbed

Basal diet2

Basal diet + 5芝pectin4

軸約1 diet + 10冨 cellulose

powder5

g

453 + lュa,3

433 + lュa

456･+ 9a

mg/25 cn jejunum/30 min

13.0.+ 0.56a

12.8 + 0.72a

16.1 + 1.52a

1 tJnder the pentobarbital anesthesia, each rat underwent a surgical

operation to make two small incisions on the antinesentric borders

of亡beコeコunum at the ligament of Treitz and 25 cm distal. The loops
●

●

T･･1ere initially irrigated with 0.9完NaCI solution at 37oC to remove any

residual intraluminal matter. Polyethylene catheters were inserted in

both the proximal and distal incisions and secured using silk ligature･

The perfusate was a Krebs-Ringer phosphate buffer (pH 7.4) containing
10 m凹glucose, which was per fused at the rate of 1.0 ml/minute for 30

7ninutes. Perfusate flowed out of the distal catheter of the loop was

collected in a test tube. A亡tbe end of per fusion, the intraluninal

contents were washed out with 0.9完 NaCI solution and combined with the

perfusate･ 2 Senipurified, low-fiber diet･ 3 Mean士SEM (n=5);

values not sharing a coⅧⅡon stlperSCript letter are slgnifican亡1y
●

different (P<0.05). 4 Citrus pectin, purchased from Sansho Co., Ltd.,

Osaka･ 5 Purchased from Toyo Roshi Co･ナ Ltd･■ Tokyo･ This was a

preparation from co亡亡on fiber (100 to 200 mesh).
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Table ll
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Supplementary effect of various dietary fibers on body weight gains in rats

fed a purified basal diet containing 5冨amaranth, 3完erythrosine or 2.5完

rose bengale for 21 days

Diet
Body weight gain for

7 days 14 days 21 days

[Experiment l】1

Basal diet

Basaldiet + 5完AM3

Basal diet + 5完AM + 5完chitin5

Basal diet + 5完AH + 10完chitin

Basal diet + 5完A凹+ 5完 chitosan

Basal diet + 5完 A凹+ 10完 chito8an

【Experinent 2】7

Basal diet

Basal diet + 3完 ES8

Basal diet + 3完 ES + 5完 chitin

Basal diet + 3完 ES + 5完 chitosan

Basal diet + 3完ES + 5冨GDF9

Basal diet + 37. ES + 5完GDFHIO

【Experiment 3】11

Basal diet

Basal diet + 2.5完 RB
12

Basal diet + 2.57. RB + 57. chitin

Basal diet + 2.5完 RB + 5完 chitosan

Basal diet+ 2.5芝 RB + 57. GDF

Basal diet + 2.5芝 RB + 5芝 GI)FH

g g g

51+4a,2 107+3a 167+ 5a

7+6b 41士8b(3)4 73‡15b(3)

25+2C 64+3C 108+

44 + 1a 96 + 5a 145 +

50+2a 103+ 3a

4C

4d

155+ 3ad

52+1a 105+4a 165+ 7a

50+2a

17+5b

42 + 2aC

42 +2aC

33+2C

23+4b

49±

15士

38 +

･9a

9も

14ab

39 + 7
ab

29 + 10ab

12+ 9b

108 +

53 +

3a

9b

162+ 2a

97+ 9b

90+6Cd 133+loc°

92+ 3C 143+

77+3d 126+

60+9bd 102+

108 + 4a

34+6b

2C

8d

9もd

167+ 8a

65 + lob

89+4C 136+ 7C

89+2C 142+ 4C

62 + 5d 101+ lld

14+2e 23+lle

1 Average initial body
weight, 72･5 g (range: 67-78 g)･ 2 Mean ‡ SEW (n-5);

values not sharing a co血on SuperSCript letter are slgnifican亡1y different
●

(P<0･05)･ Comparisons are 7nade within each experiment. 3 Amaranth (Food
red No･ 2)･ 4 The values in parentheses indicate the number of rats

survived･ 5ナ6 Supplied by Kyowa Fa亡& Oil Co･ナ Chiba･ 7 Average in亡ial

body weight, 73.4 g (range: 66-84 g). 8 Erythrosine (Food red No. 3).
9 Dietary fiber prepared from IIgoもo事‖

1appa IJ･). 10
the roo亡 of edible burdock (Arctium

Prepared from GI)F by delignification with sodium chlorite in

dilute acetic acid medium. ll Average initial body weight, 76.3 g (range:
67-83
g)･ 12 Rose bengale (Food red No. 105).
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Table 12

supplementary effect of various dietary fiもers on body weigb亡gains in rats

fed a purified basal die亡containig 5完acid red or 5完sodium copper･ chloro-

phyllin for 14 days

Body weight gain for

Diet

7 days 14 days

【Experimen亡4】1
Basal diet

Basal diet + 5Ⅹ AR3

Basal diet + 5完AR + 5完GDF4

Basal diet + 5完AR + 5冨CDF5

Basal diet + 57. AR + 5冨BSDF6

【Experiment 5】7

Basal diet

Basal diet + 5芳Cu-Ch8

Basal diet + 5冨 Cu-Ch + 10完GDF

g g

43 + 1a,2 107 +

33+2b

47+2a

49+2a

46+3a

46+1a

6+2b

21+4C

68士

7a

3も

102 + 2a

103 +5a

105 + 3a

113 +

26士

52 + 1

4a

2b

oc

1 Average initial body weight, 69･2 g (range: 61-75)･ 2 Mean i SEM;

values not sharing a coTnmOn SuPerSCript letter are significantly different
●

(P(0･05)･ Comparisons are Tnadewithineach experiTnent. 3 Acid red (Food

red No･ 106). 4 I)ietary fiber prepared from T.gobo,t'the root of edible

burdock (Arctit皿1a aI..). 5 Dietary fiber prepared from carrot.

6 Dietary fiber prepared from bamboo shoot･ 7 Average initial body

weigb亡, 65.4 g (range: 54-79 g). 8 Sodium copper cbloropbyllin.
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Table 13

a:piS慧nult.a;≡監詰.:sf.三h;::yk:::;h:fg;;芸;a…nd…;tt;r芸e三i三e言:r;;die三heir● l

basal diet containing 5芳anaranth

Body weigb亡gain for

Diet

5 days 10 days

【Exper血ent 6】1

Basal diet

Basal diet + 5冨畑3

Basal diet + 5Ⅹ AM+ 5完

Basal diet + 5完 A凹+5Z

Basal diet + 57. A凹+ 57.

Diet

wB5

α6

BtI
7

31 + 1a,2

2+3b

7+2b

5+2b

5+1b

70+2a

32 (1)4

29 (1)

32 (1)

29 (32,26)

7 'days 14 days

【Experiment 7】8

Basal diet

Basal diet + 5完 A凹

Basal di･-et + 5冨AM + 5Z WBtI9

Basal diet + 5完 AM+ 5完 ctmlO

Basal diet + 5冨AM + 5冨BHtlll

45+4a

1 (-8
,10)

31+4b

15+4b

10+3b

97+7a

76+6も

78 (1)

58 + 2b(4)

i Average initial body
weight, 62.4 g (range: 57｣70 g). 2 Mean +SEW;

values not sharing a cotEnOn SuPerSCript letter are significantly different
●

(Pく0･05)･ Comparison_s are tnade within each experiment. 3Anaran亡h.

4 The values in pa疋entheses indicated the number of rats survived and when

survivors were two> individual body weight gains are indicated･

5 Whea亡bran･ 6 Corn btlSk･ 7 Barley bull･ 8 Average i皿itialbody

weight, 72･4 g (range: 67｣79 g). 9
馳eat bran-holocellulose. 10 corn

busk bolocellulose･ ll Barley bull holocellulose･



Table 14

王09

Supplementary effec亡of various dietary fibers on body weight gains in rats

fed a purified basal diet containing 2完sodiumiron chlorophyllin

Diet
Body weight gain for

7 days 14 days

【Experiment 8】1

Basal diet

Basal diet + 2完Fe-Ch3

Basal diet + 2完 Fe-ch + 10芝

Basal diet + 2完 Fe-Ch + 10冨

【Experimen亡9】6

Basal diet

Basal diet + 2完 Fe-Ch

Basal diet + 2完Fe-Ch + 10完WB7

Basal diet + 2芝Fe-Ch + 10冨alfalfa8

Basal diet + 2完Fe-Ch + 10完m9

Basal diet + 2冨Fe-Ch + 10完chitinlO

[Experiment 10]11

Basal diet

Basal diet + 27. Fe-Ch

Basal diet + 2完Fe-Ch + 10完GDF12

Basal diet + 2芝Fe-Ch + 10冨GDFH13

【Experiment ll】14

Basal diet

Basal diet + 27. Fe-Ch

Basal diet + 2冨 Fe-Ch + 10芳 CMC
15

48 + 3a,2

32+3も

36+3b

36+3b

49+3a

29+2も

36 + ltd

45 + 1ae

16+4C

de
39 + 3

46 + 1

18 + 3

39 + 3

39 + 1

a

ち

a

Basal diet + 2芝Fe-Ch + 10完cellulose16 34 + 3bd

powder

Basal diet + 2完Fe-Ch + 10完brewer,s17 41 + 3d

yeaSt

Basal diet + 2冨 Fe-Ch + 10冨 chitosan

18

32+3もc

107+4a

59+4b

71+4C

68 +3bc

110+5a

56+3b

73+2Ce

41±

67±

2C

6d

伝be

112 + 4a

42+4も

80+6C

85+6C

111+ 5a

58+ 4もc

46+4C

58 + ちもc

83+6d

も
66 + 2



lip

1 Average initial body
weight, 74･8 g (range: 67-81 g)･

2 Mean ‡ SEM;

values not sharing a cotnnon superscript letter are significantly different
●

(pくo.o5). Comparisons are made within each experiment. 3 Sodium iron

chlorophyllin, supplied from Nishin Kagaku Co.
,
Ltd., Tokyo. 4 Barl色y hull.

5 Com busk･ 6 Average initial body weight, 68.7 g (range: 62-75 g).

7 馳eat bran･ 8 Prepared by podering in a Wiley nilュ with a 1 Ⅱm diameter

pore sieve after in a oven. 9 Konjac nannan, native and water-soluble form

obtained from the tubers ofAnor ballus 女on ac K. 堅旦!Cb,which was supplied

by Shimizu Kagaku Kenkyusho事Miharaナtliroshima･ 10 Supplied from Kyowa Fat &

Oil co･, chiba･ 11 Average initial body
weight, 66.9 g (range: 54-78 g).

12 Dietary fiber prepared from ‖gobo>1I the root of edible burdock (Arctiu皿

旦甲p阜与･)･ 13 Prepared from GDF by-dilignification with sodi皿Chlorite in

dilute acetic acid nediun.
.14
Average initial body weight, 79.7 g (range:

72-87
g)･ 15 CarboxyTnethylce11ulose, purchased from Wako Pure Chemical

tndustries> Ltd･> Osaka･ 16 Purchased from Toyo Roshi Co･} Ltd･> Tokyo･

This was a preparation froth cotton fiber･ 17 Supplied from Ebios Yaknhin

Kogyo Co･, Ltd･, Tokyo. 18
1Supplied

from Kyowa Fat & Oil Co., Chiba.



Table 15 i了壬

Supplementary effect of various dietary fibers on body weight gains in rats

fed a purified basal diet containing 0.2完dehydroacetic acid

Body weigb亡 gain for

Diet

7 day$ 14 days

【Experimen亡12】1

Basal diet

Basal diet + 0.2完D弘3

Basal diet + 0.2冨D弘+ 5完chitin4

Basal diet + 0.2冨I)HA + 5完 chitosan

[E3qerinent 13]
6

Basal diet

Basal diet + 0.2完 DHA

Basal diet + 0.2完D弘+ 10完alfalfa7

Basal diet + 0.2冨 DHA + 10冨

Basal diet + 0.2完 D且A + 10完

Basal diet + 0.2完 DHA + 10芳 chitin

Basal die亡 + 0.2Z DBA + 10完 chitosan

【Experiment 14】10

Basal diet

Basal diet + 0.2冨I)HA

54 + 1a,2

23+4b

24+3b

27+2も

43+2a

14 + 3bc

20+2b

16 + 3bc

19+4も･

14 + 2もc

ll+2C

51+2a

17+2b

Basal diet+ 0.2完I)HA+5芝choles- 11 25 +2C

tyranine resin

Basal diet + 0.2芝I)HA + 107. choles-

tyramine resin

35+2d

108 + 4a

52+7b

44+4b

51+2も

103 +4a

37 +ちbc

47+5も

42 + 1もc

47+5b

40 +3bc

30+4C

110 +4a

40+3も

56+4C

71+1d

1 Average initial body weight, 83･O g (range･･ 80-91 g)･ 2 Mean ‡ SEW;

values no亡sharing a cワmmon SuperSCrip亡1etter are. significantly different

(Ⅸ0･05)･ Comparisons are made each experiment. 3 I)ebydroacetic acid,

purchased from Wako Pure Chemical Industries, Ltd., Osaka. 4,5 Supplied

from Kyowa Fat & Oil Co., Chiba. 6 Average initial body weight, 90.2 g

(range: 82-99 g)･ 7 Prepared by,powdering in a Wiley mill with a 1 mm

diameter pore sieve after in a oven. 8 Dietary fiber prepared from ‖gobo事‖

the foot of edible burdock (Arctitlm la

from tubers of Amor

a IJ.).

ballus kon

9 Kon3aC mannan, isolated
●

ac C. Koch and water soluble, which was

supplied from Shimizu KagaknKenkyusho> Mihara} Hiroshima･ 10 Average

initial body weight, 75.4 g (range: 66-88 g). llAnion exchange resin

(Dowex lx2, Cl
,
50-loo

mesh), Purchased
from Muromachi Kagaku Co., Ltd.,

Tokyo.
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Table 16

Supplementary effect of various dicta.ry fibers on body weight gains in rats

fed a ptlrified basal diet containing l冨butyl hydroxyanisol or 17. 1aury1-

benzensulfonic acid sodiunsalt for 14 days

Body weigh亡 gains for

Diet

7 days 14 days

[Experinent 15]l

Basal diet

Basal diet + 1完B弘3

Basal diet + 1完B弘+ 5完GDF4

Basal diet + 1冨B弘+ 57. MBSDF5

Basal diet + 1芳BtiA + 5完BSDF6

Basal diet+ 1完 BHA + 5Ⅹ cellulose

powder

【Experinent 16】8

Basal diet

Basal diet + 1完LBS9

Basal diet + 1完LBS + 5完KMIO

Basal diet + 1完LBS + 5完GDFHll

45士

24士

16士

18■士

16‡

27士

2a,2

4b

5も

4b

7b

6b

51+1a

20+3b

27+3もc

32+3C

Basal diet +l完LBS +5完=konnyaku=12 25 + 3C

Basal diet + 1冨LBS + 5冨cellulose 27 + 2C

powder

g

lO4 +

76士

70士

78±

78 +

86士

109 +

49 +

60士

64士

61±

58‡

2a

6b

6b

9b

lob

3b

2a

3も

3C

4C

IC

IC

1 Average血itial body weight, 63･6.g (range: 57-70 g)･ 2 Mean士SEM;
values not sharing a coTnnOn SuPerSCript letter are significantly different

●

(Pく0･05)･ Comparisons are made within each experiment. 3 Butyl tlydroxy

Aniso1> purchased from Wako Pure Chemical tndustries> Co･> Osaka. 4 Dietary

fiber prepared from ''gobo,n the root of edible burdock (Arctiun1a
5 Dietary･ fiber prepared froth nang beans sprouts

a I..).
6 Dietary fiber prepared

from bamboo sboot 7 Purcbased from Toyo Rosbl Co･事Ltd･事Tokyo. This was

a preparation from cotton fiber･ 8 Average initial body weight} 65･9 g

(range: 57-78 g)･ 9 Laurylbenzensulfonic acid sodium salt, purchased from

Wako Pure Chemical tndustries, Co., Osaka. 10 Konjac Tnannan, native and

water-soluble form obtained from the tubers of Amor

vhieb vas supplied

ballus kon ac K. Koch,

by Shitni2:u KagaknKenkysho, Mihara, Hiroshima.

ll Prepared from GI)F by dilignification with sodium chlorite in dilute

acetic acid medium･ 12 Tbe solution of native konコaC mannan Was COagula亡ed
by mixing with Na2CO3 SOlution} boiled in water to demineralize} 1yophilized

and powderedもy Viley mill.



113

Table 17

Supplementary effect of variuos dietary fibers on body weight gains in rats

fed a purified ゎasal diet containing 75 ppm cadmium for 28 days

Body weight gain for

Diet

71･day$ 14 days 21 days 28 days

g

【Experiment 17】1

Basal diet

Basal diet + 75 ppm Cd

Basaldiet + 75 ppn Cd

+ GDF3

Basal diet + 75 ppn Cd '

+ --konnyaku--4

45 + 1

25 + 2

27 + 2

a,2108
+ 3a

b
54+2b

b
70+3C

167+4a 235+5a

98+6b 152+7b

117+5C 172+8b
二±::

26+1b 64+3C_ 111+5bc 165+6b

1 Average initial body
weight, 68･5 g (range: 60-78 g)･ 2 Mean士SE托;

Values not sharing a co-on superscript letter are slgnificanヒIy different
●

(P O･05)･ 3 Die亡ary fiber prepared from --gobo,-- the root of edibleもurdock

(Aictiun1a 4 The solution of native konjac nannan was coagulated
by nixing with Na2CO3 SOlution) boiled in water to demineralize, 1yophilized

and povdered by Wiley mill.
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Figure 21 Supplementary effect of lO冨GDF on the growth in

rats fed a purified basal diet containing 2冨sodium

iron cbloropbyllin for 28 days

0 7 ]4

Days

21 28

Af亡er standardizationもy feeding a purified ゎasal diet

for 5 days} tbe rats vere divided 3 groups of 5 rats on亡be

basis of body weight. Then, animals were fed ad libitun

respective experimental diets for 28 days. Ch the day

indicated by an arrow the animals for control group and test

group were fed newly prepared respective experimental diets.

O--ニ±-○ , basal diet; =
,basal

diet + 2完sodium iron

chlorophyllin; and土一
丁土,

basal'die亡+ 2完sodium iron

chlorophyllin + 107. GI)F.



Table 18

Effect of dietary fat sources on weekly and totalbody weight gains,
food intakes and feed

efficiencies in rats-fed a purified basal diet containing 2芝sodium iron
chlorophyllin1

Diet

Dietary fat

SOurCe

Body weight gain

Week 1 Week 2 Total for 2 wks

Basal diet2

Basal diet + 2完Fe-Ch5

Basal diet + 2完 Fe-Ch + 10完

Basal diet + 27. Fe-Ch

GDF6

tlCO3

tlCO

HCO

Corn oil

g

51+ 3a,4

47+2a

48+1a

23+4b

56+3a

47十3a

47+3a

26+3b

109

g

+ 6a

94+5a

95+4a

47+6b

∴Dietary fat Food Feed efficiency
Diet

source intake
Apparant

7
Net8

Basal diet

Basal diet + 2完 Fe-Ch

Basal diet + 2完 Fe-Ch + 10完 GDF

Basal diet + 2芝 Fe-Ch

g/rat/14
days

nco 219 + 9a

HCO 199 + 9a

HCO 200 ･+ 3a

corn oll 135 + 9も

o.50 + 0.01a

o.46 + 0.01a

o.49 + 0.01a

o.34 + 0.02b

o.o5 + 0.01a
■一

o.47 + 0.01a

o.51 + 0.01a

o.35 + 0.02b

1 Average initial body weight, 76.2 g (range: 72-83 g). 2
Purlfied, low-fiber diet.

3 tlydrogenated coconut oil, purchased from Yamakei Sangyo Co･I Ltd･I Osaka･ 4 Mean + SEW

(n-5); values not sharing a conmon. superscript letter are significantly different (P〈O:05) ･

5 Sodium iron chlorophyllinI Supplied from Nishin-Kagaku Co･} Ltd･} Tokyo･ 6 Dietary

fl也er prepared
from †IgoboIII the root of edible burdock (Arctlu皿1a a L.). 7 Grams body

weight gain/g
food donsumed. 8 Net feed efficiencies of the groups receiving Fe-Ch and

GI)F werTe Calculated on the basis of actual nutrition intakes.



Table 19

Supplementary
effect of GDF on body weight gains, food intakes and feed efficie･ncies in rats fed

a purified fat-free basal diet containing 27. sodium iron chlorophyllinl

Body welgbt galれ for

Diet

7 days 14 days 21 days 28 days

Basal diet

Basal diet + 2完Fe-Ch4

Basal diet + 2完 Fe-Ch + 10完 GDF5

g

56 +

g

la,3 116+1a

55+2a 110+6a

58+2a 115+3a

g g

171+ 1a 217 +4a

169+ 9a 209+ 9a

162 + 5a 205 + 4a

Diet

Food

intake

Feed efficiency

Apparent6 Net7

Basal dle亡

Basal diet + 2完 Fe-Ch

Basal diet + 2完 Fe-Ch + 10完 GDF

g/rat/28 days

641 + 10a

634 + 20a

693 + 1'1b

o.34 + 0.01a

o.33 + 0.01a

o.30 + 0.02a

o.34 + 0.01a

o.34 + 0.01a

o.34 + 0.02a

1 Average initial body weight, 125.5 g (range･. 1121135 g).
2 purified, 1ow-fiber diet･

3 Mean ‡ SEM (n=5); values not sharing a common superscript letter are significantly different

(pく0.05). 4 Sodiumiro!1 Chlorophyillin, supplied
froth NIshin-Ragaku Co., Ltd･, Tokyo･

5 Dle亡ary fiber prepared from ttgoもoI
tt

the roots of edible burdock (Arc亡ium la

6 Grams body weight gain/ food consumed. 7 Net feed efficiencies of the groups reciving Fe-Ch

and GDF were calculated on the basis of actual nutrition intakes.
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Figure22 Effect of dietary supllenent of lO冨GDF on the

time-dependent change in oxygen
_consu叩t.ion

of
a purified basal diet with corn oil as fat

SOurCe COntaining 2Z sodium iron chlorophyllin
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Tbe percentage of oxygen cわnsumption vas -calculated as

follows･ percentage (冨) of oxygen consunp亡ion - ( 1 -

B/A )
Ⅹ 100･ A represents the amount of oxygen in･tbe bead-space

of tube containig 5 g ゎasal diet･ B represents the amount

of oxygen血tbe head-space of
･tube

containing 5g ゎasal diet

added 2完sodium iron chlorophyllin or basal diet 2完sodium
iron chlorophyllinand lO完GDF･ o---oナbasal diet;

●---● I , basal diet + 2完sodiun iron chlorophyllin; an-d
=

, basal diet+ 2完sodium iron chlorophyllin + 10芳一
GDF.



了30

Figure 23 Effect of dietary supplement of lO完GDF on the

time-dependent change in pentane production of

a purified ゎasal die亡wi亡b corn oil as fat

source containing 27. sodium iron chlorophyllin
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The amount of pentane in the head-space gas of tube containing

1 g basal diet, basal diet + 27. sodium iron chlorophyllin or basal

diet + 2Z sodium iron chlorophyllin + 10完GDF wasanalysed by gas

chromatography･ The value for ゎasal die亡was taken as unity･

○---0 ,
basal diet; = , basal diet + 2完sodiun iron

chlorophyllin; = ,
basal diet + 2完sodiuniron chlorophyllin

+ 10完 GDF.
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Figure 24 tnfluence of prolonged ingestion of a purified

basal die亡containing corn oil as the dietary

fat source added 2完sodiun iron chlorophyllin

with or without 107. GDF On growth rate of rats

■■ヽ

ロl
l=~■=

■■■

.⊂

.空41
i

>ヽ

て)

○

上〉

⊂

CJ

ロー
⊂

rO

.⊂
U

0 1 2 3 ▲ 5 6 7

Week5

After standardizAbion by feeding a pufified basal diet

for 5 daysl the rats vere divided into. 3 grotlpS Of 5 rats on

the basis of body weigbt･ Then, animals vere fed ad libi亡um

respective experl皿en亡al diets for 7 weeks. = ,
ゎasal

diet; tr---± ,
basal diet~+ 2冨sodiuniron ~chloiophyllini

and 土
一
三, basal diet + 2冨sodium iron chlorophyllin +.-

10完 GDF
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Taも1e 20

Supplementary effect of GDf- on weekly and total feed e臼iciencies in

rats fed a purified ゎasal dle亡vitb corn oil as fat source containing

2完sodium iron chlorophyllin for 7 weeksl

Feed efficiency

Period

Basal diet2(B) B + 2完Fe-Ch3(c) c + 10完GDF4

g body weight gain/･ g actual nutrient intakes

Week i

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Total for

7 we･eks

o.54 + 0.01a,5

o.47 + 0.01a

o.42 + 0.02a

o.35 + 0.02a

o.29 + 0.03a

o.26 + 0.0'2a

o.23 + 0.02a

o.37 + 0.01a

o.46 + 0.02b o.58 + 0.02a

o.39 + 0.04b

o.31 + 0.02b

o.22 + 0.02b

o.20十0.01も

o.10 + 0.02b

o.10 + 0.02b

o.45 + 0.04ab

o.39 + 0.01a

o.27 + 0.02b

o.27 + 0.03aも

o.19 + 0.03C

o.10 + 0.03b

o.25 + 0.02b o.32 + 0.01C

1 Average initial body weight, 88.8 g (range: 82-102 g).
2 purified,

low-fiber diet･ 3 Sodiuniron chlorophyllin, supplied from Nishin-

Kagaku Co･, Ltd., Tokyo. 4 Dietary fiber prepared from 'Tgobo,.'the

roo亡 of edible burdock (Arctium la a L.). 5 Mean+SEW (n=5);

values not sharing a common superscript letter are slgnifican亡1y

different (P<0.05). Comparisons are made within each period.
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Figure 25 Sketch of restraining metabolism

Cage

尿
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Figure26 Growth curves of rats fed various diets in restraining

metabolism cages
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Weanling male rats were fed ad libitum a 25冨casein-sucrose based

die亡in usual cages for the initial 9 days. On the day indicated by

an arrow RMC all the animals were housed in restraining metabolism

cages and continued to feed the same die亡∫for ll days to accus亡um亡hem to

the new condition. /Then, they were divided into 4 groups of 5 rats

and fed ad libl亡um ･respective experimental diets for further 21 days･

0---0
, 25冨casei▲n-sucrose basal diet; ‥ I basal diet + 2･5完

rose bengale;土---ま, basal diet + 2.5qL rose bengale + 57. chitosan;

o----････o , protein-free diet. I)uring the experimental feeding period,

body weight and food intake were recorded daily and urine and feces

were collected for the last 3 days of each week duTlng~wblcb theirもody weight

was not recorded. All animals fed the basal ･diet + 2.5完rose bengale

died on the way of the experimental feeding period as indicated by

crosses･ Tbe animals fed 亡beもasal die亡in restraining metabolisⅡl

cages grew at the rate of about 707o of that attained in usual non-

res亡rainlng cages.
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Table 21 Body weight gains of rats fed a purified basal diet

containing rose bengale at various dietary levels1

Body weight gain for

Diet

7 days 14 days 21 days 28 days

Basal diet

Basal diet + 0.5完RB3

Basal diet + 1.0冨 RB

Basal diet + 1.5完 RB

Basal diet + 2.0完 RB

Basal diet + 2.5完 RB

g g 蛋

41+5a,2 93+5a 151+5a

39+㌔ 87+6a 134+4ab

28+5ab

18 +ちもc

10
+主cd
2+1d

77士

51‡

36‡

15主

6a

7b

5b

122+ 5b

g

210+ 7a

187+ 7ab

181+ 5b

88+7C 115+ 6C

64+8d 85+lらd

4C 25+7e 41+ 6e

i Average initial body
weight (n=5), 76.6 g (range:

70 to 82 g).
2 Mean + SEM; values not sharing a cotnmon superscript letter within

a
col品m are significantly different(P 0.05).

3 Rose bengale.



Table 22 Effects of three kinds of diets on food intakes? body weight gains and feed efficiencies when pair-fed
to consume the same

amount of nutrients

Group Diet

No.

Feeding
nethodl

Food intake

A皿Ount Of dle亡 Ⅳe亡 nutrient

eaten fraction consumed

Basal diet

Basal diet+ 2.5Ⅹ ㍊3

Basal diet + 2.5完 RB

+ 5完 chitosan

Basal dle亡

Basal diet + 2.57. RB

+ 5冨 chitosan

Ad llbitum

Ad llbl亡um

Ad libitum

Pair-fed to Nt of group 2

Pair-fed to NI of group 2

g/21
days

435 + 25a,2

146 + 12b

364+ 9C

142 + llb

154 + 13も

g/21 days

435 + 25a

142 + llb

337+ 8C

142 + llb

142 + llb

Group Diet Feeding Tnethod Body
weight

Feed efficiency

No ･ gain
Apparent4 Net5

Basal diet

Basal diet + 2.5完 RB

Basal diet + 2.5完 RB

+ 57. chitosan

Basal diet

Basal diet + 2.5完 RB

Ad libitum

Ad llbi亡um

Ad libi亡um

g/21 days

175 +5a

4+6b

123+3C

pair-fed to N= of group 2 33 + 7d

pair-fed to Nt of group 2 24 + 1d

o.41 + 0.020a

o.o2 + 0.041b

o.34 + 0.010a

o.23 + 0.032C

o.15■+ 0.032C

o.41 + 0.020a

o.o2 + 0.040b

o.37 + 0.011a

o.23 + 0.032C

o.16 + 0.032C

i 'Tpair-fed to Nt of group 2Tl means that nutrients intake was equal to that consumed by the partner of group 2･

2 Mean‡ SEM (n=5); values not sharing a common superscript letter within a columare significantly different

(pく0.05) 3 Rose bengale 4 Grams body weight gain for 21 days/g food consumed ln the same.days･

5 Net feed efficiency-was calculated on亡he basis of actual nutrients intakes･
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Table 23 True digestibility and biological value of dietary protein when

rose bengaleand chitosanwere added singly or in combination

to a purified casein-sucrose dietl

TTue digestiもility2

Diet

week 13 week 2 Week 3

完 完 完

Basal die亡 97.9 + 0.5a,497.6 + 0.3a 96.9 + 0.4a

Basal diet + 2.5完kB5 80.1 + 2.7b

Basal diet+ 2.5完RB+5完chitosan 87.7+0.4C 86.7+0.4b 89.0+0.5b

Biological value6
Diet

Week 1 Week 2 Week 3

Basal diet 60.8+2.2a 65.3+1.9a 64.7+2.3a

且asal diet + 2.5完RB 38.2 + 5.1b

Basal diet+2.5完RB+5完chitosan 63.5+3.2a 64.4+4.3a 65.8+3.la

i Average initial body weight (n=5), 134 g (r?nge:
127 to 145 g)･

2 True digestibility of dietary protein (D) was calculated by the following

equation: D - (I - F + F.) X 100/i, where I is N intake; F, fecal N excretion

when fed casein-containing diets and F., fecalN excretion when fed a protein-

free diet.

3 Urine and feces were collected for th白1ast 3 days in each week and

analyzed for the nitrogen.

4 Mean+ SEX; values no亡sharing a colnmOn SuPerSCript letter within a coluⅡn

are significantly different (Pく0･.05) ･
5 Rose bengale.

6 Biological values were calculated from the following equation.'

(I-F+F.･-tl+U.) XIOO/i -F+F., where U and U. are urinary N

excretions in rats fed casein-containing and protein-free diets, respective-

1y. Other abbreviations are the same those stated above for the calculation

of true digestibility･ Average fecal and urinary N excretions in rats fed a

protein-free diet were as follows: week 1, 18.0 + 2L.0 and 211 + 38･6 tug/3 days;

week 2, 14.8 + 0.5 and 111 + 22.1 mg/3 days; and~week 3,
14･3至0･6 and

lO5士16･2 mg73
days, respectively.
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Table 24 Effect of the concurrent addl亡ion of cbltosan on the body

welgbt gain in rats fed a purified, low-fiber diet wi亡b

amino acid mixture as the dietary protein source and

glucose as the the dietary carbohydrate source containiTlg

2･5完rose bengalel

Body weight gain for

Diet

7 days 14 days

g

2.Oa,3 79.3 + 3.6aぬsal die亡2 37.5

g

+

Basaldiet+2.5完RB4
-9.8+2.6b 2.7+4.9b

Basal diet + 2.57. RB + 57. chitosan 24.8 + 1.9C 50.0 + 3.lC

1 Average initial body'心eight (n=…5), 82.2 g (range: 74 亡o 89 g).
Feeding period, for 14 days.

2 Ami皿O acid mixture and anllydrous glucose vere the only protein

and carbohydrate source for the ゎasal diet. Tbe diea亡ry level

of anino acid mixture was 18.527.. The composition of amino acid

mixture was identical ☆ith the mixture used Rogers and tlarper (60)
on which a maxiTnal growth rate was attained in rats.

3 Mean + SEM; values not sharing a cotrmon superscriT)t letter are
▲

significantly different (PLO.05).
4 Rose bengale.
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Table 25 The capacity of chitosan to bind rose bengale at pH 7.band

sequential ptl change (pⅠⅠ2.0 to 7.4)

Method

Addition of RBl

and cbitosan to

assay medium

RB Chitosan

Anount of RB Anount of RB

pH of medium absorbed by remaining in

cbitosan assay medium

tng/5 nl tnediun

12.5 25.0

12.5
-25.0

7.4

2.0 to 7.4 10.4

1 Rose bengale.

2 To 25･O mg of cbi亡osan placed in:a 20 ml flask was added 5 ml of

phosphate buffer (ptI 7･4) containing 12.5 ng rose bengale. After the

flask was incubated at 37oC for 16 hours with shaking (90 strokes/凪in),
tbe contents were centrifuged皿d the concentra亡lon of rose bengale in･

tbe superna亡ant was determined colorimetrically at 548 nm･

3 To 25･O mg of chitosan placed in a 20 ml flask was added 5 ml of
bydrocbloric acid solution (pI壬2.0) containing 12.5 mg rose bengale.

After the flask was incubated for 20 minutes with stirring} 10完sodium

bicarbonate was added to the flask to adjust the contents to pt1 7.4,

and then the flask was stirred for furtber 20 minutes. Tbe contents

were centrifuged and the concentration of rose bengale in the super-

natant vas detemined
colorimetricall at 548 Ⅱm.
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Table 26 Effect of the addition of rose bengale alone or rose bengale

plus cbitosan to incubation medium on in vitro

ac亡1vityl

tryps in

Final Addition of

concentration cbitosan 亡o

of rose bengale assay nediun

added

Trypsin activity

Tyroslne equivalen亡produced

ng/5 nl neditm ng/5 nl nediun

Ⅳo addition

12.5

12.5

2.9

2.1

umoles/10 niれ

1.2 + 0.07a,2

o.1 + 0.01b

o.2 + 0.01も

o.5 + 0.05C

o.6+ 0.06C

unoles/20 thin

1.5 + 0.06a

o.2 + 0.01b

o.3 + 0.01b

o.7 + 0.05C

o.8 + 0.07C

i The trypsin activity was assayed with casein as a substrate according

to the Kunit2:'s method (61 ). The activity was expressed as tyrosine

equivalent of tyroslne-like substances liberated into acid-soluble

fraction for 10 minutes or 20 minutes. The amount･of tyrosine-like

substances liberted into acid-soluble fraction vas detemined

colorime亡rically at 280 nm･ The content of trypsin in亡be assay medium
was O･02 ng.

2 Mean士SEM (n=5); values not sharing a cotnmon superscript letter

wl亡bin a colum are significantly different (P〈O.05).



169

Table 27 工n vitro sucrase and dipeptidase activities remaining in

everted jejunal rings of rats fed three kinds of diets for

21 days, as measured in the absence or presence of added

roseもengale in the incubation medium

Diet Addition of

rose bengale

to the medium

sucrase
,

Dipeptidase activity
2

activity

Glucose Glyc ine i-Leuc ine

produced produced produced

Basal diet

Basal diet

+■･2.5完 RB

Basal diet

+ 2.57. RB

+ 5冨 chitosan

mg/ned 主um

No addition

No addition

No addition

unoles/3 cn jejunun/10 Din

3.2+0.1a,3 10.7+1.5a 9.6+1.4a

3.2+.0.3a 8.1十2.2a 7.3+2.1a

3.1+0.3a 10.0+1.2a 9.5+1.1a

--- - - ---
-I--

■一--
■一一-←一一- - -一--I- --------I--■---t■■■------- 1 ■-■･-- -I---■ 1 一-I--■---I----- --■-■■-I-l

Basal diet No addition 3.3 + 0.3a 7.2 + i.2a 7.3 + 1.3a

Basal diet 12.5 2.0+0.2b 2.3十0.3b 2.2 + 0.3b

Basaldiet 2.9 2.8+0.3ab 3.0+0.5b 2.9+0.5b

Basaldiet 2.1 3.2+0.2a 3.1+0.4b 3.i+0.5b

1 Sucrase activity was expressed as unoles of glucose produced when

3 cm segment of the everted jejunum wsaキncubated
for 10 minutes･

2 Dipeptidase activity was expressed as umoles of glycine and l一-

1eucine produced from glycyl-L-1eucine per 3 cm segment per 10

minutes.

3 Mean+ SEM(n=5); values not sharing a coⅡ皿On SuperSCript letter

withi=
a column are significantly different (P(0.05).

4 Rose bengale.



Table 28 Effect of the addition of chitosan and rose bengale to the incubation nediun on the L-[U-14c]valine transport

in the everted sacs froth the proximal jejununof rats fed three kinds of diets for 21 days

Diet Addition of mediuml No. of

RB Cbito sam

Sacs

Total radloac亡ivlty

transported

to the serosal to acid-soluble

fluid (A)

:::c:ii::ue?(;;e2

A +

sBa/c13o

mg Total radioactivity

remaining in t

mcosal fluid

Basal diet

Basal Diet

+ 2.5完 RB

Basal diet

mg/nediun
dpm dpm dpm dpm

1275+132a･5 2794+241a 1130+･10ia･ 10792+563a

1584 + 136a 28021- 379a 1218 + 148a 10278 + 357a

1366 + 247a 3174 + 499a 1261 + 318a 10315 + 214a

Basal diet 6

Basal diet 12.5 ' 6

Basal diet 12.5 25.0 6

2214 + 161a 2518 + 314a 1121 + 116a 9526 + 576a

735+ 64b 763+ 72b 398+ 51b 14614+211b

742 + 53b 778 116b 454 + 63b 14460

Basal diet

Basal dle亡

Basal diet

Basal diet

12.5

2.9

2.1

7

7

7

7

2012 + 177a

724+ 83b

1172+ 74C

ll.90 + 97C

2391 + 238a

651+ 54b

1244 + 113C

1251 + 121C

1196 + 123a

386+ 48b

701+ 67C

735+ 98C

9875 + 522a

14510 + 186b

12341 + 201C

12224 + 244C

1 Tbe inl亡1al concentration of cold L-valine in the medium was 1 TnM which was labeled with 0.01 u Ci of L-[U-14c】caline.
2 Represents the total radioactivity incorporated in the trichloroacetic acid-soluble

fraction of the effective sac

tissue cut off both ends liga亡ed.

3 We亡weigb亡of the.effective sac tissue･

4 Possible volume change during the incubation period was neglected.

5 Mean ‡ SEM; values not sharing a common superscrip,t letter within a column
are slgnlflcantly different (Pく0･05)･
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Figure 27 supplementary effect of 5完chitos- on the growth

in rats fed a purified basal diet containing 2･5完

rose bengale
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After twenty-five weanling male rats were fed ad libitum a

purified basal diet for 5 days> the animals were divided 3

groups, which were A basal group (n=5), a control group (n=15)

and a test group (n=5) and fed ad libitun respective

experimental diets for 14 days･ Tbe animals for basal group,

control group and test group were fed a purified basal diet

(○･---や), a purified basal diet + 2.57. rose bengale (●--→ )

and a purified basal diet + 2･5aL rose bengale + 57o chitosan

(▲ ｢ ▲ ), respectively･ On the day indicated by an arrow

亡be anlma⊥s for control group were divided 3 groups into 5 rats

and fed ad libitum respective experimental diets for further

14days.
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Table 29 Composition of experiTnental high･cholesterol
diet

Co n9 tituen I Ba9al Co nt rot Te与t

く%) く%) (潔)

Casein

Corn °ill)

Salt mi_<ture乞)

Vitamin mi王turet)

Choline chloride

Cboles teroI

Sodium cholate

Test substancel)

20 20 20

5 5 5ー

4 4 4

1 1 1

0.2 0.2 0.2

- lor 0.4 1or 0.4

- 0.3or 0.1 0.3or 0.I

5or10

Mixture of equalParts of to ttlake lα)

sucrose and a-corn starcht)

I) Mixedwith retinyl palmita(e, ergocalciferol and
dL-a-tocopher)･1acetate to proyide 6000 IU, 600

IU and lOOmg/kg diet, just before preparing

the diets.
2, This was identicalwith

-Harper,a

mixture(a6)I) Gobo (edibleburdock roots),
daikon (Japanese

radish roots), moyashi (血ung-bean sproutst),
takenoko (bamboo shoots),

com husk, barley

hull, wheat braJ), holocellulose made from

gobo, alfalfa, alfalfa extracted with boiling

water, and alfalfa ex廿acted withboiling water

and he.{ane were used atthe levels irLdicated

in each table.
1)
a-CorrL Starch : pregelatinized com starch.
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Taもle 30
Eぎects of Various Vegetable Fiber on Body Weight Gain, Food Intake, Liver

Lipids aLnd Liver and Plasma Cholesterol Levels in Rats Fed Cholesterol and

Sodiuzn Cholatel)

We i
ght Food

gain intake

(g/8 days) くg/8 days)

Liver !ipids Chole5teTt)I

Total Co亡eeミtratioTt Liver Plasma
(mg) (mg,;a tissue) (mg/蛋 tissue) (コg′′100ml)

Basal

controls)

c.ntr.1+5%立abo

control+5% daikon

cc,T.trOl+5% moyashi

control+5% takenoko

71 i: 5&･2) 146 i LOB

63土39･ 131± 7&

69i3& 145j: 5&

66±3& 135土 5&

60土5& 125土 9&

66j:2& 143i 5&

512± 52■

1053土 47b

930土 51b

lO98土 94b

l123土185b

1088土 97b

44土 4■

79土2b

78土7b

89± 8b

lOl土17b

85土 5b

l.9土0.2■

24. 5土1.3b

24.1±1.1b

23.3±1.1b

21.8土1.Ob

22.2土0.8b

92土 3▲

26O土31b

2T6土35b

263土24b

293土11b

286土33b

I) The av･erage initial body weight was 125g and experimental period was 8days.

2･t SEW of the
mean and the valueswith differentalphabetical superscripts are signほcantly di芹erent

(9<0.05)･
3'Ch｡1es亡erOl and sodium cholate vere added to the basal diet at l% ar.a O1.3% levels, respectit･eiy.
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Table 31
EEects of Various Cereal Fiber on Body Weight Gain, Food lntake, Liver

Lipids and Liver and P!之Sma Cholesterol Levels i且 Rats Fed Cholesterol and

Sodium Cbolatel)

Weight Food

gain izltake

(g/8 days) (g/8 days)

Liver iipids Choleste亡Oi

To(al Cotl⊂entra一ioEI Liver P!asma
(mg) (mg,●g tissue) (mg/g ti5℡ue,1 (ag.,100ml)

Basa1 66土3&b･2) 134土7&b

Controls) 61 ±2■ 127土2&

Control+5% corn husk 70土3t' 139土4b

Control÷5% barley hul1 69土43b 137土8まb

Control+5% wheat bran 71土3b 139±5b

Control +5% holocelluloseI) 68±4-b 137土5&b

497土49J' 47土2- 2. 2土0. 2■ 94土10&

1049± i4b 89土5b 22.2土1.2b 2TO土30b

lO78土70b 83土4b 21.8土0.9b 318土25b

982土69b 83土3b 22.1土1.1b 2a8土39b

llO3土122b 89土8b 22.1土1.2b 310j=43b

lO46±101b 87土8b 21.1±1.1b 316±37b

1) The average initialbody weight was 121g and e.T(perimental period was 8days.
2) See footnote 2 in tab一e. 30.
3) Cholesterol and sodium cholate were added to the basal diet at l% aTld 0.3% ie､･els, respectively.
I) Holocellulose was made from gobo.
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Taもle 32

Effects of Vario'us Treatments of
Alfalfa on Body Weight Gain, Food lntake

and Liver and Plasma Cholesterol Levels in Rats Fed Cholesterol and Sodium

Cbolatel)

We‡ ght Pod
gain intake

(g/8 days) (g/8 days)

C ho】eさterot

Liver Plasma
(mg /g tissue) (mg:;100ml)

Basal

Controls)

Control+5% alfalfa A4)

Control+5% alfalfa B5)

Control+5% alfalfa C6)

51土3-･2) 120土7&b

49i4& 114 i5&

63土5-b 135土4be

65土4b 139±4c

65土4b 135土4bc

2. 4土0. 2■ 92土10&

23. 1土1. 4b 208土15b

31. 1土1. OC 301土25c

25. 8±0. 8b 254士26bc

25. 6土1.Ob 279j:llC

I) The average initial body weight was l13g and experimental period was 8days.
≡) See footnote 2 in Table 30.
さ) Cholesterol and sodium cholate were added to the basal diet at l% and 0.3% levels, respectively.
I) Non-treated alfalfa.
5) Alfalfa extracted with boiling甘ater.
6) Alfalfa extracted with boiling water and hexane.
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Table 33

chE.Te7scttes,oolfLW;hv:;st?nra;aot;監ddycT.;望:et,.Gla:nn･dFsoooddiuI:tackhe.;antdeたiTer
and Plasma

Veigもt Food

gain izltake

(g/a days) (ど/8 days)

C bole9te rot

Liver Plasma
(rag/'g tis5tLe) (mg/!00zrI.1)

Basa1 51土3&･2) 120土7& 2. 4土0. 2& 92土10&

Controls) 58土3&b 130土4& 16. 0土0. 8b l16土9a･

Control+10% wheat bran 66=2b 136土3L 19. 2土i.2t' 175土8b

1) The average initial body weight was l13g and experimental period was 8days.
2) See footnote in Table 30.
3) Cholesterol and sodium cholate were added to the basal diet at 0.4% and 0. 1%'levels, respectively.
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Figure 28
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Figure 29
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Figure 30
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Table 34

Binding ln V('Lyo of Sodium

TauTOCholatel)

Sodium taurochohte bound

DF saコユples
I,ど/50mg DF
8atZ) p le

Gobo

Holocellulose‡】

Movashi

Daikon

Takenoko

Alfalfa

Cellulose povder

〟Konjae'1)

Corn husk

Vbeat bran

Barley bull

3. 02)

2.1

5.3

6.2

7.ア

9.5

0.3

0.4

3.8

1.4

0.8

7521

53

133

155

193

238

8

10

95

35

20

I) 50mg of each DF sample was incubated for 16

hr at 37:C in 5ml Krebs-Ringer phosphate

bu牙er (pH7.4) containing 2.5mg (0.01 jlCi) of
sodium [24-1IC] taurocholate.
2) Each value is the mean of 2 observations.
3) Holocellulose was made from Gobo.

4) Powdered edible "kon3ac" (water-insoluble)was
ふsed.
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Table 35 Composition of experimental high-ch･olesterol diet

Constituent 且asal Control Test

Casein

com oill

Salt mixture

Vitamin mixture

Cboline chloride

Cholesterol

Sodiu7n Cholate

Test suもstance

Sucrose

7. 完

20 20

5

4

1

0.2

5

4

1

0.2

1

0.3

to make 100

Ⅹ

20

5

4

1

0.2

1

0.3

5

i Mixed with retinyl paltnitate} ergocalciferol and d1-
-

tocopberylace亡ate to provide 6000エロ, 600エロand 100
mg/kg

die亡,Just before preparing the diet.

2 Tbis was identical with Harper-s mixture (26).
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Table 36
CllOlesteroトloveritlg aCtlvl亡y of pectlrL9

prepared from varlous veget?ble9 and frults

Dlet Food intake Body v亡. Total Chole8terOl

g且1n l上ver

llplds lュver pl且m

g/rat/8
day8

tng/g tlssue tn8/i t185ue tbg/100 ml

Ba8al 139+4.9&,173+3.4& 38+3.3A,2+0.1A 105+ 4&

control (C)2 128+5.2ab66+4.3a 68+2.7b18+1.9bd 272+19b

c+uop3･4 120+6.ib 65+3.8a 50+2.7Cll+1.2C 156+ 9C

c+JPP3.5 120+7.5ab65+5.7d 60+3.Ob12+1.lee 172+10Cd

c+JRRP3,6 131+4.5ab70+3.5a 63+4.5b14+4.5bc 166+17Cd

c+cp3･7 119+7.6Ab 61+4.74 62+3.7b 16+1.4bde195+16Cd

c+pp3,8 120+2.9b 65+1.9a 64+5.Ob17+0.9d 227+22bd

1. See footnote 1 ln table39. 2. See foo亡no亡e 2 1n table 39.
3･ See footnote 4 1n table 39. 4. Pectln prepared

frotn un9hu orange.

5･ Pectin prepared from Japanese perSITrmOn･ 6. Pectin prepared froth

Japanese radish root･ 7･ PectlrL Prepared from carrot･
8･ Pectin prepared from peach･
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Table 37 The content of urorLIc aclds. methoxyl group and v19CO91ty

of pectln8 prepared from varlou8 Veget&bleB and frtJlt8

pectin prepared U-lc acld91 Methoxyl group2 Rela(1ve ylsco81亡y3
from

I)nshu orange

Japanese
radlsh root

Japanese per81tTmn

Peach

C&rro t

Z

61

62

80

59

67

Z

9.45

9.45

9.77

9.77

8.35

17.59

7.03

6.66

3.31

2.17

圭.'Di:……=王:…d?≡yy:hhee三ea詫:d7o三;蒜1::(a12.7(218).
3. Determined for l芝solution vlth Ostvald's vi5CO91meter a亡 25oC

(vater=1.00).
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Tbe relative vlsco91ty oE orlgln&1 pectin &t)a pectlc &cld

Table 38

:㌶t芸;諾…三｡p;:三三t::1諾1d芸ef:;;nent
degree of也terlflcatlon

substance8 Relatlve v18CO81tァ1

Or181nal pectin

pectic
ACld3

pectin DE-13,4

DE-23,4

DE-33,4

DE143,
4

5.12

2.89

2.26

2,41

2.00

1.54

1. Determined for 0.5完BOlutlon vlth O8tVald'8 V18CO81a)eter &t 25oC
(vaterll. 00).

2･ Co-TmerClal cltru8 PeCtln (purchaきed froth Sunk18t Grover9, Ont且rlo,

Callfornla).

3･ Pectic acid and pectin DE-1 to DE-4 Were prepared from orlglnal
pec亡1n.

4･ Degree of e9terlflcatlon of pectlrL DE-1 to DE-4 va$ 36.5, 49.7. 62.2

and 85･2芝, respectlvely.
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Table 39 :完三;;;;::三~三:器こIhna?v:C三三諾en:fi::rr…:u:fて;:≡:i;ei:≡:tl:nS
Diet Food lnt8ke Body vt. Total Cholesterol

ga in 1 上ver

llpldB llver p18Sm

8/rat/8day8 tBg/g tlさ8ue ng/g t18SUe tng/100 tnl

ぬ8a1 149士 8.6a･172+4.1& 41士1

contro12 125+ 9.2a 52 + 5.2b 75

pectic
acld3,4140 + 7.1a 66 + 5.6Ab 89

pectin DE-14,5135 + ll.2a 64 + 8.48b 77

DE-24,5139 + ll.6A 62 + 6.6且b

DE-34,5142 + 5.8且 66 +5.2Ab

DE-44,5144 + 8.6a 63 + 6.lab

士5

!8

9& 4+0.24

9b 24+0.7b

3b 29+1.6C

+4.3b 28+i.lC

79+6.㌔
75+ 5.8b

76+3.1b

22 +0.8b

23 + I.6b

102

304

267

267

290

252

24+1.5b 247

士 48

+ 31b

+ 23b

+ 19b

+ 35b

+ 28b

+ 46b

1. Mean + SEH; values Vlth
dlfferent alphbetlca1 8upe･r8Crlpt8 are

61gn171carLtly dlfferent且t P< 0･05･

2. Added l文 chole8terOl and 0.3‡さOdluD ChoIAte.

3. Derlved from cotEnerClal cltruJ? Pectin (purchaさed froth Stmk18t Groverき'

ont&rlo, C811forrLla) by hydroly&1o･

4. The te8t 8ubBt8nCeS Vere Added At the 5王1evel.

5. Degree of e8terlflcatlon of pectltl DE-1 to DE-4
va9 36･5, 49･7, 62･2

and 85.2芝, re8PeCtlvely.
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Cholesterol-1overlng ac亡1vl亡y of varlous &nalogue9 0f pectin

Table 40

Dlet Food lntake 8ody vt･ Total Cholesterol

gain liver

11pld8 11ver plasm

g/rat/8
days

Tug/g tls8ue mg/g tissue tng/100 ml

8A紬1 128+ 4.5a,155+2.3a 33+0.9a 2+

control(C)2 117+ 3･1a 4-3･Ob 63+3･6b 21士

c+cp-Ⅰ3,4,5134+18.4a 57+5.2ab 69+1.4b 21+

o.1a 128

1.5b 279

1.3b 259

+

+

+

25a

52b

29b

c+GP-ⅠⅠ3,4,5108+13.6a 48+9.6ab 59+3.Ob 20+1.4b 265+19b

c+EP3,4･6 113+ 6.7a 46+3.0&b 63+3.6b 21+1.4b 318+42b

c+EGP3,4,7 123+ 7.28 54+4.9&b 68+4.7b 23+1.4b 279+lab

i. See footnote 1 ln table39. 2. See f.otnote 2 1n table39.
3･ Degree Of e5terlficatlon of these derlvatlve9 Was 35.7, 67.5, 20.6

Jlnd 53･1芝. re叩eC亡1vely. from the top.

4･ see footnote 4 1n table 5･ GP : Clyceryl pectate

6･ EP : Ethyl pect&te 7･ ECP : Ethyletleglycolyl pectate
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Table 41

Effect of dietary level of wheat bran on mouth-to-anus transit tine and fecal output

Diet
Food .Transit Wet fecal No. of fecal

intake t ime weight pellets

Basal dietl

Basal diet + 2完WB3

Basal diet + 5完 WB

Basal diet + 10完 WB

Basal diet + 20完 WB

g/day/ra亡 br

25 +0.6a,2 15.0+3.4a

26+2.7a 9.3+0.8bc

24+1.3a 9.7+1.2bc

25+2.8a 9.5+0.8b

28+.2.1a 7.8 + 0.3C

g/day/ra亡 no. /day/rat

o.7 + 0.17a

o.9 +･0.12a

1.4 + 0.llb

2.5 + 0.27C

4.6 + 0.25d

11‡

ll +

17 +

26 +

1a

lも

1C

43+1d

1 Semipurified low-fiber diet. 2 'Mean + SEM; valu由not sharing a cotnnon superscript

letter are significantly different (P(0.05). 3 Wheat bran, powdered in a Wiley mill

wi亡b a l皿diame亡er pore sieve.
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Table 42

Effect of particle size of dietary flbers prepared from Japanese radish

roots and barley hull on mouth-to-anus transit time and fecal output

Diet
Food Transit Wet fecal No. of fecal

intake time weight pellets

g/day/rat hr g/day/rat no./day/rat

Basal dietl

Basal diet + 10完JRR3

<2.0 tan

<1.5 tm

く1.0 Ⅱm

28+1.5a,2 13.7+1.3a 0.8+0.07a

28+2.Oa 9.3+0.2b
.2.7+0.31b

28+1.4a 歩.5+0.9b 2.6+0.47b

28+2.6a 9.3+0.8b 2.7+0.36b

Basaldiet 24+1.7a 12.5+1.2a 0.6+0.13a

Basal diet + 10完BH4

<2.0 孤

く1.5 Ⅱ皿

く1.0 Ⅱlm

26+1.8a 8.8+0.7b 3.1+0.29b

28+2.Oa 8.5+0.7b 3.6+0.33b

26+2.6a 8.3+0.7b 2.8+0.24も

10+2a

7+1a

1 Semipurified事low-fiber diet･ 2
･Mean

+ SEW; values not sharing a

cotnmon letter are significan亡1y differentてp<o.o5). Comparisons are made

within each experiment. 3 Japanese radish roots. 4 Barley bull.
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Table 43

Effect of holocellulose from GI)F and wheat bran on mouth-to-anus transit time, wet weight of feces,

number of fecal pellets and incidence of 1,2-dime亡hylbydrazine-induced colonlc cancer ln rats

Incldence

Diet
intakel time weight pellets

__.^n.三fcolonまc cancer

Food Transit Wet fecal No. of fecal

Basal diet2

Basal diet+ lox GDFH4

Basal diet + 10芝WB5

Basal diet + D班6

g/day/ra亡 br

20.4 16.9+1.38a,3

22.与 10.4+0.52b

21.8 10.0+0.25b

20.6 16.8 + 1.38a

10.6 + 0.43bBasal diet + 10Ⅹ GDFH + DMH 22.7

Basal diet + 10cE/.wB + D凹甘 21.8

g/day/rat
no. /day/rat 冨

o.6 + 0.07a

1.7 + 0.09b

2.4 + 0.llC

o.6+ 0.06a

2.1+ 0.19C

10.2 + 0.38b 2.0 + 0.12C

8+1a

29+1b

16 +

9'士

3C

1a

31+1b

19+1C

0

0

0

100

50

67

1 Average daily food intake durir唱亡he entire period･ 2 Semipurlfled low-fiber dlet･ 3 Mean +

SEM; values not sharing a coTnmOn SuPerSCript letter are significantly different (P(0･05) ･

4 Prepared from GDF by delignification with sodium chlorite in dilute acetic acid medium (70)･

5 Wbeat bran. 6 i,2-dimethylhydrazine dissolved in O･9完NaCI solution at the level of 1･5Ⅹ was

given a stomach tube to provide 30 mg/kg body weight during the first 10 weeks and the last 8 weeks

of the study.
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