ZEEESEEE 388 : 613~625, 2005
Yol W 35 e} Aol A7) olF wiis B9
.
o

SHE . ER% - A0)A

QEEELERES DL S

The Impact of Kinds of Dietary Grain and Dietary Lipid Level on the
Glucose Metabolism and Antithrombogenic Capacity of
Full Grown Obesity Induced Rats

Ok, Hyang Mok® - Sohn, Jung Sook - Kim, Mi Kyung
Department of Food and Nutrition, Ewha Woman’s University, Seoul 120-750, Korea

ABSTRACT

This study was designed to evaluate impact of kinds of dietary grain and dietary lipid level on the glucose metabolism
and antithrombogenic capacity in obesity induced rats. Total of 80 Sprague-Dawley male rats were raised for one month
with control diet containing 50% (w/w) well-milled rice powder and 20% (w/w) of dietary lipids. The rats were
blocked into 8 groups and raised for two months with diets containing well-milled rice, brown rice, black rice, or glut-
inous barley powder and 8 or 20% (w/w) of dietary lipids. The contents of total dietary fiber in experimental grains
were in following order; glutinous barley > black rice > brown rice > well-milled rice. Weekly food intake were lower in
glutinous barley group among all experimental groups. Body weight gain was high in high level of fat groups (20%
w/w) than medium level of fat groups (8% w/w). Plasma glucose concentration was not different significantly in each
groups. But brown rice group was a little lower than others. Plasma insulin concentration was lower in black rice and
glutinous barley group than rice group. Plasma glucagon concentration did not differ significantly among all experi-
mental groups. Hexokinase activities in skeletal muscle are different significantly according to level of dietary fat and
grain variety factors. Brown rice group was significantly highest among all experimental groups in hexokinase activity.
Plasma TXB, concentrations in black rice and glutinous barley groups were lower as compared to rice and brown rice
groups. Plasma 6-keto-PGF,, concentrations in glutinous barley group was higher as compared to others. In conclusion
brown rice has a little lowering effect glucose concentration. Black rice and glutinous barley intakes enhance antithrombo-
genic capacity. It is suggested that the intakes of mixed gains are recommend. (Korean J Nutrition 38(8): 613 ~625, 2005)
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Table 1. Composition of experimental diets
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2} ¥ (randomized complete block design)el &3
10v12)¥ 8o Rt BT 879 A3 ES 4
o] Xt 75 dalstal (8, 20% fat as w/w) BFIE
FEL 9n), &r), Ev], ZARIE S APo|E 7
Z} 2707 AHSERiTh

Aol AR 2lo]] FAAFEL Table 13+ gkt 2
ol9] gr3tE Fd Wiv), |v], 30|, ARE AR
ol A FEogEe A8 AUoE 245K (corn oil,
A ¢} 7 (soybean oil, W), TEA Ao F =
Z71& (ard, (&) ulole Mg, 3715 (beef tallow,
(Fulele AlE2) & ARgEd 1:1:1:1 (w:w9
H&Z Ao] T oo AP0l 20% (w/w)
FEO 2 AT FA Aol APA0l 8%
(w/w) $Fo7 A3t Gl U402 & casein
(edible acid casein, Scerma, France)& IAY 2lo]=
2lo] §5A19] 14%, FABA ol AolF¥AL 10% FF2
Z ARSI TP AR B@FE oF 15%E RF
o] Fo}. F7183 vl Alkgg ARRSH] E3st
A (AIN-93M) & A7 AolFAY 35%% 1% TFELE
Aolof Ao} FFsIATE 1AW 0] 2] 7% cholesterol

(g/kg diet)

Ingrecient Groups” NR NBN NBK NB HR HBN HBK HB
Each grain Well-milled rice  Brownrice Blackrice Barley Well-miledrice Brownrice Blackrice Barley
670.7 670.7 670.7 670.7 5102 510.2 5102 510.2
Sucrose 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Casein 100.0 100.0 100.0 100.0 140.0 140.0 140.0 140.0
Soybean oil 20.0 200 20.0 20.0 50.0 50.0 50.0 50.0
Corn oil 200 20.0 20.0 20.0 50.0 50.0 50.0 50.0
Lard 200 20.0 20.0 20.0 50.0 50.0 50.0 50.0
Beef tallow 20.0 200 20.0 20.0 50.0 50.0 50.0 50.0
Mineral mix” 350 35.0 35.0 35.0 35.0 35.0 35.0 35.0
Vitamin mix” 10.0 10.0 100 10.0 10.0 10.0 10.0 10.0
L-cysteine 18 1.8 1.8 1.8 1.8 1.8 1.8 18
Choline bitartrate 25 25 2.5 2.5 25 2.5 2.5 25
Tert-butylhydroquinone 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008
Cholesterol - - - - 05 0.5 0.5 05
Total 1,000 1,000 1,000 1,000 1,000 1,000 1.000 1,000

1) NR: Well-milled rice powder-8% fat diet group, NBN: Brown rice powder-8% fat diet group, NBK: Black rice powder-8% fat diet
group, NB: Glutinous barley powder-8% fat diet group, HR: Well-milled rice powder-20% fat diet group, HBN: Brown rice powder-20%
fat diet group, HBK: Black rice powder-20% fat diet group, HB: Glutinous barley powder-20% fat diet group

2) Mineral mix (AIN-93M-MIX) : Calcium carbonate, anhydrous 357, Potassium phosphate, monobasic 250, Sodium chloride 74, Pota-
ssium suifate 46.6, Potassium citrate, tri-potassium, monohydrate 28, Magnesium oxide 24, Ferric citrate 6.06, Zinc carbonate 1.65,
Manganous carbonate 0.63, Cupric carbonate 0.3, Potassium iodate 0.01, Sodium selenate, anhydrous 0.01025, Ammonium para-
molybdate 0.000795, Sodium meta-siicate, 9 hydrate 1.45, Chromium potassium sulfate, 12 hydrate 0.275, Boric acid, 0.0815, Sodium
fluoride, 0.0635, Nickel carbonate 0.0318, Lithium chloride 0.0174, Ammoniurn vanadate 0.0066, Powdered suctose 209.806

3) Vitamin mix (AIN-93-VX) (mg/kg mixture): Nicotinic acid 3000, Ca pantothenate 1600, Pyrodoxine-HCI 700, Thiamin-HCI 600,
Riboflavin 600, Folic acid 200, D-Biotin 20, Vitamin B2 (cyonocobalamine) (0.1% in mannitol) 2.5, Vitamin E (all-rac- e -tocopheryl
acetate) (500 U/g) 1500, Vitamin A (all-trans-retinyl palmitate) (5000,000 1U/g) 800, Vitamin Ds (cholecalciferol) (400,000 1U/g) 250,

Vitamin K (Phylloquinone) 75, Powdered sucrose 974.655 g
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8 @7 600 ploll EDTA €9 57 p1$} absolute alcohol
o] <91 0.04 M indomethacin €% 3 ul& Yo} 7Pi4)
Z33t & BA A7k —707C deep freezerol] B@31%
t}. 919 EDTA £9L 2 g9 disodium EDTA$} 0.8 g
9] NaCl& %52 52 ¥ NaOH=Z pH 748 %51
AL FHEE HEFUT 100 miZt §EF AR Ao
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acid”} prostaglandins & A3 R YT E s}
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(1) €49 ¥x% insulin, glucagon

g7l I3 5L glucose oxidase®'¥ & o235t
Glucose—E kit (F&AIeh & ©]831 spectrophotometer
(GENESYS 10, SPETRONIC, US.A) & 3% 505 nm
oA v AZ3gich

49 insulin ¥ %% Mercodia rat insulin kit (Merc-
odia AB, Sweden) & ©]£3}9] two—site enzyme immu-

noassay 2 #-4J3jgich.
2] glucagon E5= YK090 Glucagon EIA kit (Ya-
naihara, Japan) & ©]-&3}] S35tk

(2) 259 glycogen &%

59 glycogen TFE TH A5 0.2 g& Al £
oz Bl &43H= colorimetry* & ©]-835%
o], ¥ RFEFAT) vjwsie] AFEUL. 25 02 g
< 1 ml9 30% KOH €94 ¥1 2087+ 100TY sha-
king water bathollA 7}t ¥ ethanol& 1.25 ml 29
wukskal 587 100Ce shaking water batholl4] THA]
71g3iet. o]RE EA ice watere] BH WA F
1583} 3,000 rpmel A AAREAA o8 B 3
HAEE 4 mld 3% FHFE YT AolE F o] Lo
1 miE 3t ¢7)4 2 ml9) 0.2%9) anthrone solu-
tiong ¥ 10% F<2 100TY water bathollA 714g &
ice waterel]l 89 ¥ZA7) § 620 nmelA microtitration
plate photometer (SPECTRA MAX 340, US.A)Z ¢
o] v 313ict

(3) 259 hexokinase &4

%2 hexoxokinase 4 glucosed 7|AE 3}
25ColA 5% Z<ke] NADPHY A4e £%33R= Kawa-
shita 57 ¢] Wl £33l SHsI9h 2% 02 g& 3
#k3lo] extraction buffer €9 2 mlS ¥o] #A38INTh
Extraction buffer?] 742 50 mM/L9 Tris buffer, 5
mM/L MgCL, 1 mM/L EDTA, 20 mM/L mercaptoetanol
(pH =8.2) 2 FA=EH w2AE 10,000 X golA 15
B oEe 948y A1 FEE 39 Asds AR ¥
100,000 x gollA] 60% <2t d4Eeisiqlct 44 ¥
Eeg F9 AZdoA 20 xl€ cuvetteo] ¥l 880 ul
9] reaction mixtureE 411t} Reaction mixture?] 74
2 75 mM9) Tris buffer, 7.5 mM<) MgCl,, 0.8 mM9)
EDTA, 1.5 mM9] KCl, 4 mM9 mercaptoetanol, 0.4
mM¢ NADP*, 25 mM< ATP (2Na), 10 mM9 crea-
tine phosphate (2Na), 0.9 IU/ml9) creatine phospho-
kinase (rabbit muscle), 0.7 IU/ml¥] glucose—6—phos-
phate dehydrogenase (Leuconostoc mesenteroids) (pH =
7.3)F T, 71AE ¥ fFol vt wsksle %
E9] Xol& vlmsle] AXbskeH, o] #ElME glucose
£ 7142 si5th & 713AE ¥ AL 10 mM9 glucose
0.1 mi& F7MA wk$-g AT 718E A G W
$-2 glucose® ¥t Al 529 reaction mixtureE ¥
o}F9]c} 340 nmolA 5%-7F microtitration plate photo-
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(1) 849 thromboxane B, &%

Thromboxane A; (TXA)E 4% 239 7433t in-
ducerol® vasoconstricter2 Z-g-& =4, 977} 30
2 AE2 ¢ w2A JleRsEe] vnd s e
Q! thromboxane B, (TXB,) & ¥4d3}. uleb TXB, S
ER%H= 2] TXAQ $2 A%7F € & vk 249
< unlabelled TXB2¢} 4A32) peroxidase Z labelled
¥ TXB, 7+ #4€ 2] specific antibody 2] 2% 4
Ao i3t competitiong& ZAZE ¥ enzyme immunoas-
say (EIA) kit (amersham phamacia biotech, UK) & A}
35k Whe-2 1M 3 S80S Yo} AR T A4
522 450 nmellA microtitre plate photometer
(SPECTRA MAX 340, US.A) & gjo] njagsk sj9ict.

°] W TXB, #&842) $=9= 0~64 pg/well °I3ith

(2) 849 6—keto—prostaglandin F,, &8

Prostacyclin (PGl,) 2 TXA,$} Agzlzo g Ankgel 2t
£ 3, EQb3ste] LA siws B8E A 6-
keto—Prostaglandin F,,7} ®ct. wabA, 6—keto—Pros-
taglandin F,, & £33%= Ao PGL, 4% diEsicin
Aok 24 HE& TXB, 9 4 dzlst EPP_EI EIA kit
(amersham phamacia biotech, UK) & A}g3}0] ¥h&A)
A F 1M 3 8AE Yol ¥hg-E F4 Al7]3 450 nm

ol microtitre plate photometer (SPECTRA MAX 340,

USAE &

4, Y N5

Window-§ SAS package programE o] £3}o] BE &
AXE A¥TF By BFAE ANE T, AQuR)
BANEA (one—way analysis of variance) 2 3t & ¢ =
0.05 =F°lA Duncan’s multiple range testell 2|3}
Z AT HAR Fo9S ARSI =5 7 AE
A (A Aol A4=E, B Aoy 379 75 9%
# o]5Y 4EAE (A X B: Aou] AuleE x Aoy I

< 3%tk

@RS EL L 38@8) 613625 2005/617

79 35 9 G o] YujA] FAHEA (two—way analy-
2 3o 4+ o9l Qe FEFRLY &
FEol A A

SR P

sis variance)

35 a=0.05

1. ol S|, 30|, AR AES| 28 U F No| 4R
2 gl AbgE W), Hul, 30, ﬂw D
£ 2 HolMf) PFS Table 29 Tk AF 20|
AhE 7 3R FANZ £8L Wul 83%, Wrle

82%, E1): 88%, AL 82%= rebdth

2 35 el §Ase] S A0WRE A0 A, 4
ol el F3e Wu)7} 43.63 me/g, Aol 62.95 me/g,
Zn): 7583 mg/g, FREE 96.30 mg/go T Veh} Z
B} B BT O S, @6, Wn) oz FA)
A gl Sk o4 % 3 284 Aol &
Ashe vlgL Zu), wn), o), Fue] £02 Bt 5
84 MR $%e Fue), W), Z0), W) Fo &
oky B3] ARgls AolAg 3% F 484 Holdf{ut
AR SR HlE EE Tk F5el Bls] A Uebd
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49529 %l"‘?J_ ko) g Ao] AHFT AF71tE
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Aojzel )3l HOIH 0T E3keh e W), Wrl, F0)E

Table 2. Yields, contents of total dietary fibers in four kinds of grain powders

Types of diet  Well-milled rice Brown rice Black rice Glutinous barley
Constitute powder powder powder powder
Yields (%) 83.34 82.00 87.50 82.00
Total dietary fibers (mg/g powder) 43.63 62.95 75.83 96.30
Insoluble dietary fibers (mg/g powder) 38.60 54.55 69.67 7619
[% of IDF in total dietary fibers) [88.47] [86.66] [91.88) [79.12]
Soluble distary fibers (mg/g powder) 5.03 8.40 6.16 2011
[% of SDF in total dietary fibers) [11.53] 13.34] [8.12] [20.88]
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Table 3. Food intake and body weight gain in rats fed diefs containing one of four kinds of grains with two different fat levels”

2 Food intake Body weight gain Weight gain/calorie intake
Groups
(g/week) (g/2 months) (g/keal, 2 months)
NR 174.86 + 4.82% 22.30 + 10.42° 0.004 = 0.002°
NBN 163.88 + 4.46™ 15.33 = 9.03™ 0.003 + 0.002°
NBK 175.95 + 7.28° 32,60 + 13.90° 0.005 + 0.002°
, NB 153.77 = 7.00° —-20.60 £ 13.01° —0.005 + 0.003°
1-way analysis a
HR 174.80 + 6.38° 114.11 £ 14.77° 0.017 = 0.002
HBN 177.79 £ 5.75° 115.10 = 14.86° 0.015 + 0.001°
HBK 172,98 + 7.85° 106.80 + 18.51° 0.015 = 0.002°
HB 150.60 * 6.22° 6.20 + 13.91* 0.000 £ 0.002*
Dietary Medium 167.20° 12.33° 0.002°
fatlevel  High 168.66° 84.82° 0.012°
. Rice 174.83° 65.79° 0.010°
2-way analysis . R
Grain Brown rice 170.84° 67.84 0.009
Variety Black rice 174.46° 69.70° 0.010°
Glutinous barley 152.18° -7.20° ~-0.002°
Significant factor” B A B AXB A B
1) Mean = Standard error

2) See table 1

3) Values with different alphabet within the column are significantly different. at @ = 0.05 level by Duncan’s multiple range test
4) Stafistical significance of experimentai factors was calculated based on 2-way ANOVA.
A: Effect of dietary fat level was significant at « = 0.05 level, B: Effect of grain variety was significant at « = 0.05 level
A X B! Inferaction of dietary fat level and grain variety was significant at @ = 0,05 level

Z2A9-2AR e FE 1659 £ 0.75 g2 7P B33 1
Adl-u]2e 359 +0.130.F 7P Wgkeh

Table 4. Dietary fiber intake in rats fed diets containing one of
four kinds of grains two different fat levels”

Total dietary  Insoluble dietary  Soluble dietary
Groups” fibers intake fibers intake fibers intake
(g/2 months) (9/2 months) (g/2 months)

NR 4093 +1,13% 3621 + 1.00° 472 +0.13°
NBN 55.35 + 1.51° 4797 £1.31° 7.39 + 0.20°
NBK 71.59 + 2.96° 65.77 £ 2.72° 5.82 + 0.24°
NB 79.45 + 3.61° 62.86 + 2.86° 16,59 = 0.75°
HR 3113+ 114 27.54 +1.01° 3.59 +0.13
HBN 4568 * 1.48° 39.59 + 1.28° 6.10 £ 0.20°
HBK 53.54 + 2.43° 49.19 + 2.23° 4.35 + 0.20°

HB 59.19 + 2.45° 46.83 + 1.94° 12.36 = 0.51°
1) Mean = Standard error
2) See table 1
3) Values with different alphabet within the column are signifi-
cantly different. at ¢ = 0.05 level by Duncan’s multiple range test

of Wl Fueize) @ 9 § AFF7Io] Helde
2 7¥ Wi,

AYFEY T 2] HoldAFo 2R W), Wrl, &
o, e o) Selse $ Hols, HAel, <
$9A01F TFE 0188 HoliH HAFE AN
A3k Table 49} 23, A9SES ¥ 909 37 3
Hol# HAFS FAY-2welTo) 7M ¥3kx 1A
W-un)2o) Fb itk B84 Aolie A% 3
AP-ZolT, FAR-BRATOl foHoR Fotom 1
Ag-wElzel g ke 84 Aolif dHRe

3. ey 24

1) SRIUL ARAEO B2 O 12}

(D) 82 W 2= 5

APEER] g3 ) T59 552 Table 58 3ok
3 I5Y FFE2 BE AEEE el 13 Alo]
7 YRR sttt & AeEel wek £33 &)zt
VA ggkon ZHEERel b dAe Aol & F

U

(2) &% Ul glycogen %

AHFE2 5 U glycogen T3 Table 53 7ol &
E F 7l %23 2ojrt YeRFA] skt

(3) @3 Y insulin 3%
A8FE2 3 4 insulin

E%= Table 58 3t

W3 W insulin FEE Ho] A} 2 e 25
Q1 Aol7k Yglert 2AY Holze] FARAolzel vlsh
Tkt §& A% vehiglth IRER B Wl

o wlsje] veix] A 2

FTE0l Rekedl 53] &w), &

Ba Fo] §940F insulin =7} Wkl FR)—-lo]
9 insulin F=7F 7P £33 o] A HoltE F



W), Ao, Su)EEe] AR 29 insulin FES
BN nA-Fng|po] FAHTE F dolE, SolE,
2T FARE 229 insulin 352 JeERTH

(4) 8% Y glucagon &

AREEY 8% Y glucagon 5+ Table 58 2%t
ot 83 Ul glucagon FE= BE 75 7 #9949 3}

BERSEZEE 380) 613~625, 2005/619

ol7} U] gigtort BRER 93 AjolS ol Fuy

of e zole B F U

(5) =% Y hexokinase 4
AAER9 28 U hexokinase 4L Table 63 2
ottt &% Y hexokinase 42 oA} =% 4l =

Table 5. Plasma glucose concentration, gastrocnemius muscle glycogen content, plasma insulin concentration and plasma gluca-
gon concentration in rats fed diets containing one of four kinds of grains with two different fat levels”

oA 7P e BES BYTE Ty Ao] A £E

=
s

Groups? Blood glucose Glycogen content Plasma insulin Plasma glucagon
(mg/100 mi) (eglg) _(ng/ml) (ng/mD
NR 158.44 + 4.39" 170.37 + 19.88" 2.84 + 0.46® 0.33 + 0.05™
NBN 165.80 + 5.88 301.54 + 70.77 1.71 + 0.280 0.30 = 0.04
NBK 167.45 + 7.96 224,09 + 44.09 147 +0.180 0.30 = 0.05
1-way NB 163,56 £ 7.59 190.71 + 39.95 1.81 £ 0.21P 0.23 + 0.03
analysis HR 167.65 + 8.08 215.55 + 48.57 2.30 + 0.55¢0 0.34 = 0.05
HBN 153.62 + 10.19 21012 £ 27.08 2,33 £ 033w 0.33 = 0.04
HBK 168.38 + 4.8] 227.46 + 56.81 2.00 + 0,260 0.34 + 0.04
HB' 170.90 + 6,63 223.14 + 6259 154 £ 0170 023 +0.03
Dietary fat  Medium 163.76™ 222,19 1.96™" 0.29"™"
level High 165.37 219.76 2.03 031
2-way Rice 162.80™" 192,96 2.58% 0.34*
analysis  Grain Brown rice 159.71 258.52 2.02% 0.31%®
variety  Black rice 167.91 22597 1.72° 0.32®
Glutinous barley 167.23 206.92 1.67° 0.23°
Significant factor” - - B -

1) Mean + Standard error, 2) See table 1, 3) Not significant at @ = 0.05 level by 1-way ANOVA,

4) Statistical significance of experimental factors was calculated based on 2-way ANOVA.

A: Effect of dietary fat level was significant at @ = 0.05 level, B: Effect of grain variety was significant at @ = 0.05 level
A X B: Inferaction of dietary fat level and grain variety was significant at e = 0.05 level

—: Effects of A and B was not significant af ¢ = 0.05 level

Table 6. Gastrocnemius muscle hexokinase activity, plasma TXB. content and piasma content of é6-keto-PGF, in rats fed diets
containing one of four kinds of grains with two different fat levels”

Hexokinase activity

Plosma thromboxane B

Groups? r / é-keto-prostaglandin Fig
(nmol/min/mg protein) (ng/dl) (ng/dl)
NR 7.12 £ 1.10° 20.17 + 3.42% 8.88 = 1.02™
NBN 12.54 + 1.90° 10.56 + 1.67° 7.99 +2.03
NBK 9.70 + 1.70°® 15,34 + 2.33° 8.02 £ 1.22
1-way NB 6.03 = 1.25" 14.07 + 2.33° 19.15 £ 12.25
analysis HR 5.40 + 0.98° 26.81 + 5.23%® 581 +1.17
HBN 6.57 £ 0.68% 36.81 + 12.24° 11.01 £ 3.20
HBK 4.80 + 0.42° 14.98 + 2.80° 10.76 = 3.74
HB 5.32 + 0.69° 16.92 + 4.12° 19.64 +13.38
Dietary fat  Medium 8.75% 15.53 11.09™
level High 557 23.88° 11.98
2-way Rice 6.36™ 23.32"™ 7.43™
analysis Grain Brown rice 9.56° 26.20 9.50
variety Black rice 7.68% 15.17 9.39
Glutinous barley 5.70° 15,49 19.39
Significant factor” A B A -

1) Mean =+ Standard error, 2) See table 1

3) Not significant ot e = 0.05 level by 1-way ANOVA, 4) See table 5”



620 / 55 S} A w20l wE 719 FeiAle} FdAE

9] F5l e} hexokinase AL FFololA FR|ut
AolEEo] AWl ZE Hd FFoz gttt F
F E7 e olE B dnjFo) 713 foHoz
hexokinase #4°] #gtom FA Lol Zv), W)
u), @R £07 17 Ao] ¥Yrh

2) SRSL NP E BE GUMES Hig)

(1) 3¢ thromboxane B, &3} 6—keto—prosta-

glandin F,, &%

ARFES 842] thromboxane B, 32 Table 67}
234t} 8% ) thromboxane B, (TXBy) ¢ #3& 4
¥ 333 99 £5& 5K thromboxane A, (TXA,)
AFERA FH3en B A7ore] 832 thromboxane
B, ¥F2 nA-du]o] fol8 oz 71 F3he) Ao)
Ao ME 20|18 B 1AW AojFE9 TXB,9)
grgo] FAWAolTEC vl FelFoE Egta FF9
Fiol webE f2EQd xjolrt gigioy du|, Wu)E
=o| Zre, ZnFE) niste] ¥ %L vehigich
3] @rlTEe A TXB, gFo] FAW-Hu|Le =
€ T F 7P wkou 3AR-4dejird RE 2E F 7}
g5k 2R Zulsl ARelFEe] Ae HojA =&
3 BAge] TXB, o] ¥WnZEo v|she] tha Wokth

AR FES] 84 Ul 6—keto—prostaglandin F,, T
Table 63} 23t} 873 W} 6—keto—prostaglandin F;, 2]
FFS TXA,9 Anuke] 2)a4-8 3= prostacyclin
(PGL) 9] BAFE UBshe NER 3315 B a7
WA E7F2] 6-keto—prostaglandin F;, &S BE A¥
TE Ztel #9279l A7} eyt uAd-2neFe
FA-ZREFo] T FFTLE vl & 4TS Y
Bt & 35 F7Y 2ol v o, #94
ojAE AT FHTFY FFo| M EULE L F
pel=g

o

ni

1. 37 gl B2 JFHoF

£ A7elA AF71zE B AFe A
A freFog gt AoldFFeIAE AR alTo)
oAz I 5] Wk, AYEEY Aol
dFo g s 4 9% 3 AFSUIRS v|wsle
o Wu], Fu), Zu)Fe) vid] FReF) AFZI0] &
Ao 71 Ykt Pectin, gums, mucilages, hemicel-
luose 59 84 AoldAt Bygo] Ax oA gel

& PAsl AET) BoRER SA180] S0 nE=E
1248 F7A Euge F3 9949 43 F5E A
AAA T gAY 2o IS ST RS V)
A9 FollA cholesterol R B5ibe F&381] e
2 wjd o 2R A cholesterol F& AN A
A 9 oigete] WES WEdy By Ha Qo
%3 Cellulose, lignin 5-2 284 4o] {4+ diF
o] 8] LS FHA ol iy Ul widE BALE 4
°1352] matrix7} 22 EA =Ho] thie] Rus} FA
£ Z7M7E AR B A AR B¢ 4
MR FF T 78 Ml ol AXd= vES
20.88%% 7F¥ ¥%t1, 1 ohg dvl7l 13.34%, B0z}
11.53%, &v7} 8.12%% A& € o xRz 84 4
OPIRE Q3 AMF FAv doiwd Zeog ygAr) =
o B84 doldfe FFME Zrs) Hol MR %
F B84 HoldArt ARsh: &%l 76.19 mg/glo®
7V #%ka 1 o E)7t 69.67 mg/g, ErlE 54.55
mg/g, WU 38.60 mg/gE Ugtth ol d Axg njF
of £ W AF74ae] Frert Wu|, x|, Zujof v 7}
2 a9AQ F7E 49 ojAE o F L T
o] Aol 2Fh mele] AF7E A dAle o)z a7
£ 7Kt 89tk & 2aE A3 & AgelM »
27t BF 227 A o) AL A= FEE Yo
A A X AhALe} BPE o)2e ZgS kT B
th. T3 Behall 92 Ralo] FH3 =84 Ao)Ad,
% B—glucan®] FH3] HEe] HFo] YA o4 &
tlolx 9] 2282827 LDL FHYAHE 3L 3=
oy 2w B A7) AFgae] 2R} vu), @
u], Zujof] wlg] 7bg EFFA LS s 7|AL B
9] Holdf el B—glucand} A AThrlsle] AaAd
Azt AT 4 AL

2. SR AL AIPLE) G2 SN B

T IF FEEES Wl AFH= A2 EFE =
A st Aed AR AaATlE Fes ¢
A gk Qed AL vt #-h Qla, A28 9
=89 27] 3 AR 7k A3 o] ik J3RH7t
Aed AR gz Jde AdeAY B 59 o
g BurIE} AT

W), @o, Zo), Freje] FEAE £Y 1 gol SYE
F HoldF9 FFE SIS W W7l 43.63 me/g,
Arl= 62.95 mg/g, U 75.83 me/g, FHIE 96.3
mg/g2 2 YR} W2, Zu|, |, Wu] £o7 F o]

Y



AR dRol 3tk AoldRE 7849 ARd E84 A
T2 FREEY o)52 R ggRseld, 97de
cellulose, mixed—linkage A —glucan, hemicellulose, pe-
ctin, gums o] ¥¥Ect Y FelAvEL At 2L,
9 759 Wsh g 7159 M, G olg 5
A3tet 22 o) 7KK A adsL 2 AR 8
SO ARt TR AFE BFAA dojdtt Axks
T3l0d 10~25 g MR AF T A 2ol A% 8
2T e FEE AL ojg) e w2 AN
A} F=tg Bx ZFelx] AoldRrt 7 Ratel &4 F
QAL e AL dREN Fojd o dojdtt o] &
e g wiEe] AA, 27 el g AEaske] 9
o oy ¥vg F5 AA Tl g Rew A
sE 5 ok

EAY 23 @8 W I5F w5 9|
BTE I B TE Tl 93 Aok JeRt

WHOR AF 3 Noft BYLY F4E Askstel @
AL A D ZAEIrt g AR RnHr R
B ATl 259 2 Ao1a% TR I W
£ BY gHe, Zu), do), Wo] £o07 Holdfo]

o] FXAT FITEAME A A7t UA gtk

4YFES) AFY ) B AolAGe uekzel
A fre)Hoz Yok Aol e Holus F3e) ¥t 3
Hold % 584 Holf AAFe) 0502 o wGke

A= T3k FFrEelA FAFA Aol7t A gkt

B dTelA gz 357 AF 9 @33kl B4 495
EFH insulin®}] FA9 AF X B4H E 5 A
A Wajolx Zn), AHE I3 T 2 /9
Ao7 ¥F insulin ¥H]7} Eokch WujEe o) f 4
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9] Qo] A Aoz AP £ AToIA IAYA o]
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T REsHA R3lgon i Aol dfd®
HUE insulin 8] T 0] o & Z0F Hlth
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FgozH F AF S Ao JUAE UYEE FAAF)
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2 234t B AF4 8F glucagon 52 ZRY
0] ke insulin/glucagon ratios BE T 7hol 2+
o)7} §lo] ABFEQ 3 ol & A7t gAd Fo]
I 9e® yzpdct

BEZES e 38(8) :613~625 2005/621

F571 tE FF Aoyl £ dATelA AR A¥FH
25 U glycogen TS WA7IA] R3gl) ol R 2
29 glycogend T2 52 JUAYOE AMgH1 &
AR FAL g AR Bt & At 35
% 12M%F Fo) 259 glycogen AR WA 9
2] ok Rog Bt} w3 B AFHELS cagedl
A Aelgo] T8 5L & § glo] ¥F0E g Z5
W glycogen % Aol & F ¢ A0E BITh

Hexokinaset= a|g#gol QoA A HA) ai2A 3
IR &2 AR faholth o]RAL insulin &
Aoy x5} S FAAF]I glucose—6—phos-
phate® Ao T BE A X FXo TF JEE o
t}. Hexokinase2] #4d¢] F7FH= 2L sidihye] Yol
Ui 928 gujdly o] R oA ke A% 2o At
go] F7hge Vel F= Nun & & A 4
T3 hexokinase /3ol Aol v T2
2Jo] 0| hexokinase 8/do] fojAog Fokth ol F
AahrEo] FAPFES] HlF oufx] FHECE TERE
o ©o) o]43la S UEhdt ¥ £ ik IRl
g zjolE B AnF9) hexokinase &4 240} /2
Hog 714 ¥}tk Gongronema latifolium A2 873
3253 ogg F2EQ gddstade] #& Ugochu-
kwu$t Baddyd @7PolM ol2lst E4E& o 9
AolA =T FFol vld K o= THelA ] hexo-
kinase &4 84& F7MAL, 3A8 a3} ot
Wz oich Pari®h Satheesh®| Boerhaavia diffusa L.2]
Fduide] izt A7V AFEDS A FaF
oA 7¥9) hexokinase 83& F7MIFCRE ATHAIYE &
s ol ZAE FEsiivk ek 2 A@elA
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Hol& AHFE FE F Av|FY 7 FFo] 7H =
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9] 4~5% Hrtelel @273 EHE R AT v
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622 /75 FF A w20l |E 239 duiale) A

o7 Wnjg) Poldulg 7F F¢ AL FFTE
vl £ ZAx Aoldf ol 29 Woldu|E Hel 7
oM FFrEe FET th Aol AREHIE Wn)
o TR F4o)Ad53E 0.6 g/100 g total dietary pow-
der, ‘Toldule]] il FAo) {22 2.7 g/100 g total
dietary powderZ £ Q704 AMG-E Wu] Fn|9] F4
oldH gl vld) WokSel® sl a9E Jehigl
o (B A7elA AR FAo R v Bo-2X)
W) 2.9 g/100 g total dietary powder, X% —
WulF: 2.2 g/100 g total dietary powder, ZX]4—3n)
T 4.2 g/100 g total dietary powder, TA|¥—3u|T
3.2 g/100 g total dietary powder). 22t} Hiromi 5]
AT E A ool B AP FAY, A Ko)F
o] Al vld] o] 22 oS HelEithd B o
Tl AeEke] o ol Aol FAAN) 19 R
T AZE|ojRt) Lee 579 AFoA 120l f3n)
= 1073 AAA B F9 UdeS nasr) 98 =
EdS Folslgln 59 Fo § 1208 $9 dgo] 1
HoldF8ulTolA dz2FET Fo5 R A%E B
Sk Lee 59 A7 AR 1o|lMd4 Auje Yyt
2o 2ul ode) AojlAdfrt FEo] QoM 1 ARE Y
BRigickr Az Li 5779 AFelde 2adE o
©=F Hg], ¥v] cornstarchZ W7o 971 Z2t AFHA
A& W HEE HFH3 7ol glucose toleranceE §3
o7 AAFT Bt Li 5 Aol AdsE
o] AF3 Bl 3 Aoldf A B 1.79 g
e, 2 A7 v Al FAE-R T Holdd A3
F2 142 g/d, IAY-2FE 1.06 g/dZ & Aol 1
& Ao dHBo] o w3 717 3 dojA] Aol
o 93 g3 YRtk gzbgc). =3 Urooj $9)
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S84 dojdt}. Prostaglandin endoperoxide$} TXA,
© 4E YA AAN E495E Fiave] ad 3
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S F771T =3 WA oA FEA 2 o)t
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ol B foHolX= YA Zu|, AR glFo] Wu),
ol W2 S vehliglth $8 6-keto—PGF.,
9] FEE JRTE T AT M & AL U
1238 Fel=

Zoje I MaARo 7 QI3 Y& FFd nisl] i
33HE Y ol wi¢ ¥2ov Fu]9 butanol ¥F F &
o] FlESEY s 7132 B AAEg 7191
T Rojn 53] @AARTl 7 wkgAde) a9 A
o] A3} g9lo] & hydroxy sHjzre] AAXL 71&9)
Pt HT 4538] 3tk ok Ling 59 AF
o gJshd nFHXEE Ao)F AHT E7oA —-U]Ur =
U] APAREE FojA) Win) HPA FEE FPE 1
H]3lo] 54743} plaque S Fldoz 7&’\’\131‘44—
33t )AL ZuE 9l ErleA 2] gatsl JHIE A
AAR A3 #48 9)=d] En]E vitamin E, selenium, &
¥, old 557t £3 2w 81§ 2AAL polyphenols,
isoflavones, anthcyanidins® 22
¥t phytochemicals& 8hH53lal Q). S0 7@!’573——
¢ Aolo 93] {59 A profile] WAL 30 ZBY
o] FXEF flavonesolH} isoflavones™ & 244 7)
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H NO A4l AAA F3pF o]}

=1—"‘7a’§} plaque 34L& FFHEEol 3] AJRE &
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624 /3% F52h APt 4500 e DAL Foile A

Y avhe So|, 2Re7t 9], deje vls) Holk
ol 53] 22 g3t Fick

olde] AAE T B TAWHo)2 FEH v]U3
FolM Ho), drj, Zojof Hls] Aol HfHe] B 2uz
7t AFF7He) g H|ReiAle) a3Aolglon tE
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