
図･本館

愛媛大学農学部論文用既

トIt

′

I
-
-
.
.

;ト･

F
ヽ



報告番号乙第1ほr号



愛媛大学農学部論文用鑑



No. iii

愛媛大学農学部論文用試



No.
1v

愛媛大学農学部論文用競



No. V

愛媛大学農学部論文用法



No. vi

E J E

コ レ ス 千 ロ ー

l

7 キ ン

l

:-I

I.-------
-I--ll--∫-

-.

IL/ :代r鍬打lニ舟t3r･_す各

<P 'i? ス,!千!lレ

愛媛大学農学部論文用怒



No. vii__
_ー

愛媛大学農学部論文用法



●
● ●

Vlll

List of tables

Table 1

Table 2

Table 3

Tab le 4

Taも1e 5

Table 6

Table 7

Table 8

Table 9

Table 10

Table ll

Table 12

Table 13

Table 14

Table 15

Table 16

Classification and component of dietary fiもer
--------------8

Composition of basal diet一----------｢-------I------------22

Relative. viscosi亡y of various water-soluble dieatry

fibers used for exami虫ation of glucose flattening activity-23

Some pbysico-chemical properties of pectins prepared

from various fruits and vegetables -----一----I-----------27

some anthropomertic characteristi'c of the subjects ------40

Effect of viscosity.of three kinds of pectins on

glucose and insulin responsesand gastric emptying --------62

Effect of konjac mannan added to a perfusate (2冨glucose

solution) on glucose absorption in the proxinal jejunum

per fused in situ in rats ---I--～--一丁--ll---～--------------63

Effect of four kinds of water-soluble dietary fibers

with differen亡viscosity on glucose absorption in亡be

proxitnal jejunum per fused in situ in rats ---一--一-一--一--一--64

Effect of water-insoluble dietary fibers on glucose

response and gastric emptying ------------一-------一-------77

Effect of prolonged ingestion of dietary fiber on glucose

absorption in the proxinal jejunun per fused in situ

in rats ----------------------------------------I------一--87

Supplementary effec亡of various dietary fibers on body

weigh亡 gains in rats fed a purified ゎasal diet containing

5芳amaranth, 3完ery亡hrosine or 2.5完rose bengale

for 21 days
----------一---------------------------------106

Supplementary effec亡of various dietary fibers on body

weight gains in rats fed a purified ゎasal diet containing

5冨acid red or 5完sodium copper chlorophyllin for 14 days､-107

SuppleTnentary effect of three kinds of cereal dietary

fibers and their bolocellulose fraction on body weigtlt

gains in rats fed a purified basal diet containing 5Z

皿aranth ------I-----------I--------------｢------------108

Supplementary effect of various dietary fibers on body

weight gains in rats fed a purifiedもasal diet containing

27o sodium iron chlor.ophyllin -----･-----------------------109

Supplementary effect of various dietary fibers on body

weight gains in tats fed a purified ゎasal die亡 containlng

0. 2完dehydroacetic acid ----------------------------------111

Supplementary effect of various dietary fibers on body

weight gains in rats fed a purified ゎasal die亡 con亡aining

l完butyl hydroxy anisol or l完1aurylbenzenesulfonic acid

sodium salt for 14 days -------------------------------112



ix

Table 17

Table 18

Table 19

Table 20

Table 21

Table 22

Table 23

Table 24

Table 25

Taも1e 26

Taも1e 27

Table 28

Table 29

Table 30

Supplementary effect of various dietary fibers on body

weight gains in rats fed a purified basal diet

containing 75 ppm cadmium for 28 days
--------一--------113

Effect of dietary fat sources on weekly and total

もody weight gains事 food intakes and feed efficiencies

in rats fed a purified basal diet containing 2完sodium

iron chlorophyllin --------------I--------一---------I----127

Supplementary effect of GDF on body weight gains,
food

intakes and feed efficiencies in rats fed a purified

faトfree basal diet containing 2完sodiuniron

chlorophyllin -I--一---------一---------------------------12 8

Supplementary effect of GI)F on weekly and total feed

efficiencies in rats fed'a purified basal diet with

com oil as dietary fat source containing 2完 sodiun

iron chlorophyllin for 7 weeks ---一----------一-I------I-132

.Body
weight gains of rats fed a purified basal diet

containing rose bengale at various dietary levels
------156

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 一-一一一-I-------------157

True digestibili亡y and biologlCal value of dietary
■

protein when rose bengale and chitosan were added singly

or in cotnbination to a purified casein-sucrose Ldiet -----158

Effect of the concurrent addition of chitosan onもody

weight gain in rats fed a purified, low-fiber diet

with amino acid mixture as the dietary protein source

and glucose as the dietary carbohydrate source

containing 2.5完rose bengale
-I------------------------1159

Capacity of cbitosan to bind rose bengale at ptI 7.4

and seqtzential pH change (pH 2.0 to 7.4) -----------I---160

Effec亡of the addition of roseもengale alone or rose

bengale plus cbitosan to incubation medium on in vitro

trypsin activity -----I---------------一-------一----I----161

工n vivo sucrase and dipep亡idase activities remaining

ip everted jejunal rings of rats fed three kinds of
diets for 21 days, as measured in the absence or

presence of added rose bengale in the incubation medium -162

Effect of the addition of cbitosan and rose bengale to

the incubation mediunon the L-[U-14c】valine transport

in the everted sacs from the proximal jejunⅦn of rats
fed three kinds of diets for 21 days -------------一------163

Cotnposition of experimental high-cholesterol diet -------186

Effects of various vegetable fibers on body weight gain,
food intake} liver lipids and liver and plasTna

cholesterol levels in rats fed cholesterol and sodium

cholate ----------I---I------I----I---I------------------187



Ⅹ

Table 31 E托ects of various cereal fibers on body weight gain,

food intake, liver lipids and liver and plasma

cbolesterol levels in rats fed cholesterol and sodium

cholate --------一----------------------------～----------188

Table 32 Effects of various alfalfa on body weight gain, food

intake and liver and plasma cboles亡erol levels in rats

fed
cholesterol and sodium cholate -----------------∴--189

Table 33 Effects of wheat bran on body weight gaiT1, food intake

and liver and plasma cboles亡erol levels in rats fed

cholesterol and sodium cholate一---｢--------------------190

Table 34 Binding in vitro of sodium taurocholate by various

dietary fibers
----------I---rT-I----I----------------194

Table 35 Composition of experitnental high-chム1es亡erol diet
-------206

Table 36 Cbolesteroトlowering activity of pectins p,repared from

various vegetables and fruits ---------------I---一-------207

Table 37 The content of uronic acid> methoxyl group and

viscosi亡y of pectins prepared from various vegetables

and fruits ------------I-------I--------------------｢-208

Table 38 Tbe relative viscosity of original pectin and pectic

acid and me亡hylpectates wi亡b differen亡degree of

esterification synthesized from the same pectin

7D.aterials
⊥-一---------------I-------------------------2

09

Table 39 Cholestero1-lowering a-ctivity of various nethyl pectates

synt･heslzed which have different degree of

esterification -----------------------------------------210

Table 40 Cboles亡eroトlowering activity of various analogues of

pectin --------------------------------------------------211

Table 41 Effect of dietary level of wheat bran on mouth-to-anus

transit time and fecal output -------------ll------------226

Table 42 Effec亡of particle-size of dietary fibers prepared from

Japanese radish roots and barley btlll on mou亡b-to-anus

transi亡time and fecal output-----I--------------I-----227

Table 43 Effect of bolocellulose from GDf- and vbeat bran on moutb-
to1-anus transit tine, wet weight of feces, number of

pellets and incidence of l事2-di皿ethylbydrazine-induced

colonic can.cer in rats ----------I-------一--一--------一-236



Ⅹi

List of figures

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

F igure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

Figure 16

Figure 17

18

Plasma glucose responses to the control meal (glucose

alone) and the test meals (glucose plus water-soluble
dietary fibers) ----一---------I-------I-----一---------24

Procedure for calculation of glucose-flattening

activity of water-soluble dietary fibers
---------------25

Plasma glucose-flattening activity of eleven kinds of

water-soluもle dletary･ fibers as a function of their

relative viscosity determined in vitro一-------一---------26

Plasma glucose responses to the control meal (glucose

alone) and the test meals (glucose plus pectins) -------28

Procedure for calculation of glucose-flattening

activity of pectin preparations-I----I------I----一-------29

Plasma glucose-flattening activity of ten kinds of

pec亡ins as a function of their relative viscosity

determined in vitro --I------------I----------一----I-----30

Plas7na glucose responses to the control meal (glucose

alone) and the test meals ( glucose plus konjac mannan)--31

Plasma glucose response curves to the control tnea1

(80 g glucose alone) and tbe･ tes亡meal (80 g glucose

plus 5 g konjac mannan) dissolved in 500 ml of water

in young Subj ects --------I------------------I----一-----41

Plasma insulin response curves to the control meal

(80 g glucose alone) and tbe亡est meal (80 g glucose

plus 5畠konjac Tnannan) dissolved in 500 tnl of water

in young subj ects ----------------I--------------------42

Areas under the plasma glucose and insulin response

curves for 3 bours 亡o the control and test meals in

young subj ects ----------------I------------------------43

Side view of a diffusion apparatus -一丁-------I----------59

Comparison of gastric emptying in rats given a glucose

solution with or without added kinjac mannan-----------60

Plasma glucose and instllin responses to the control

meal (glucose alone) and tl一e test meal (glucose plus
konj ac mannan) ----------------------------------------61

Glucose diffusion-rate across a 7 孤 water-layer or

layer of aqueous konjac mannan solutions -----------I----65

Glucose diffusion-rate across a 7 Ⅱ皿Water layer or

layer of aqueous 甘ater-soltlble dietary fiber solu亡ions---66

Glucose diffusion-rate across a 7 Ⅶm water layer or

layer of aqueous pectin solutions ---------------一-------67

Plasma glucose responses to亡be control meal (glucose

alone) and the test meals (glucose plus water-insoluble
dietary fibers) --------------------------------------75



Ⅹ11

Figure 19 Glucose diffusion-rate across a 7 Ⅷn water-layer or

layer of cellulose powder and GDF suspensions -----I------76

Figure 20 Effect of prolonged dietary fiber ingestion on glucose

tolerance in rats --I-----一-------------一---I-I-----------86

Figure 21 Supplementary effect of lO完GDF on growth in rats fed

a purified basal diet containing 27. sodium iron

chlorophyllin for 28 days
--------一------------一----1･26

Figure 22 Effect of dietary supplement of 107. GDF on the time-

dependent change in oxygen consⅧption of a purified

basal diet with cornoil as fat source containing 2完

sodiun iron chlorophyllin ------I---------------------I-129

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

dependent change in pentane production of a purified

basal diet with corn oil as fat source containing 2完

sodium iron chlorophyllin ----------A-----------------130

Figure 24 tnfluence of prolonged ingestion of a purified basal

diet containing cornoil as the dietary fat source

added 2芝sodiun iron chlorophyllin with or without

lO芝GDF on growth rate of rats 1一-----------------------131

Figure 25 Sketch of restraining metabolism cage一---I-----------I--154

Figure 26 Growth curves of rats fed various diets in restraining

metabolism cage ------一丁--------------一----一--I--1---I--155

Figure 27 Suppletnentary占ffect of 5完chitosan on the growth in

rats fed a purified basal die亡 containing 2.5芳rose

bengale
------------一-I---一-一---I----一--------------I--164

Figure 28 Time-dependent change in the liver cholesterol

1evel of rats fed a basal diet added 5完1evel konjac
mannan or wheat

_もran
after 7-day-feeding of a byper-

cholesterolenic diet ------I-----------------------------191

Figure 29 Tine-dependent change in the plasma cholesterol level

of rats fed a basal diet added 5芝1evel konjac mannan

or wheat bran after 7-day-feeding of a hypercholeste-

rolenic diet
-------I----I-I--------I-一------------------192

Figure 30 Time-dependent change in the liver total lipid level

of rats fed a basal diet added 5完1evel konjac mannan

or wheat branafter 7-day-feeding of a hypercholeste-

rolemic diet --I-----_------⊥---I-一-I---------I----------193



● ■ ●

Ⅹ111

略
⊂:::⊃

75-

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
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