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SUMMARY

I. Subject

Development of healthful menu, low calone meal substitutes and rat diet

containing rice to increase rice consumption of Koreans

II. The purpose of research grant and content

Supervising project: Development and assessment of functionality of healthful
"rice-flavor” menu using mixed rice
- Menu planning program and healthful “rice-flavor” menu development

- Effect of healthful “rice-flavor” menu on human health

Collaborating Project 1: Development and assessment of functionality of

"rice-flavor” diet product using mixed rice

- Effect of different types of rice on body metabolism of rats (Animal experiment)

- Effect of "rice—flavor” diet product using variety of rice on body metabolism of obese
women (Clinical study)

Collaborating Project 2: Development of standard diet using rice for animal

experiment

- Analysis of nutritional value of rice

- Assessment of utilization, digestion, and retention ratio of calcium and phosphorus
during growth period

- Metabolic experiment of verifying limiting amino acids in white rats during growth

and maintenance period

M. The re:zr~arch result

Supervising project: Development and . . 7 ~F heaanfni

"rice—flavor” menu using m’

- A% "

We qgevelobcuy a merm =t g program  usin, TS

L= .

~ealthful

“rice-flavor’ menus iuvi acaitny people (adult, adolescent, and old peu.™ ..
patients {(obesity, diabetes, hypertension menus).

To assess the effect of healthful “rice-flavor” menu (1,200 kcal, 1-week cycle) on
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human health, the diet was given to over-weight women for one month and the weight
reduction and changes of blood profile were analyzed. The mean weight reduction after
one month of “rice-flavor” menu was about 54 kg and the blood lipid profile was

improved and the leptin level was significantly decreased. Hemoglobin, total protein

content, and albumin level were all at normal range throughout the study.

Collaborating Project 1: Development and assessment of functionality of
"rice—flavor” diet product using mixed rice
The present study was designed to investigate the influence of brown and black rice

consumption on serum lipid parameters and antioxidant enzyme activities in eXperimental
animals and human subjects. In animal study, fifty male rats were divided into five
groups and raised for 8 weeks with diets containing white rice (WR), white rice and
brown rice (WRBR), white rice and black rice (WRBL), brown rice and black rice
(BRBL) or wheat flour (WH). Highest FER was appeared in WH and lowest FER in
BRBL.. WHBL showed lower FER than WHBR. Plasma TG, TC and LDL-C 1n rats fed

BRBL diet were lower than other groups. HDL-C was significantly higher in rats fed

diets including black rice such as WRBL and BRBL compared with WR, WHBR and
WH.

In human study, physiological functions of low calorie meal substitutes composed of
white rice and mixed rice (brown rice and black rice mixture) were evaluated in obese
Korean women (BMIE:ZBkg/mE') for 6 weeks. Thirty women aged between 20 and 35 y
were randomlv divided into two groups and consumed one of the low calorie meal
substitutes containing white rice (WR group, n=15) and mixed rice (BRBL group, n=15).
The subjects showed a significant reduction in weights, BMI and body fat (%) during
the expenmental period, and BRBL group was significantly lower than WR group. The

levels of TC and TG decreased gradually and significantly between 3“9 and 6™ week

after intervention in both groups. HDL-C was significantly increased in BRBL group,
but not iIn WR group. The level of TBARS in erythrocyte was lower in BRBL group
compared with WR group, but GPx activity in BRBL group were significantly higher
than WR group. Conclusionally, it is considered that low calorie meal substitutes

contained with brown rice and black rice is advisable in the diet therapy of obesity.

Collaborating Project 2: Development of standard diet using rice for animal
experiment
To assess the nutritional values of three different kinds of white and brown rice,
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general components, amino acid, fatty acid, and mineral contents were analyzed. The
metabolic energy of the white rice was assessed directly by animal experiment and it
was 3,603 £ 26.2 kcal/kg.

To assess the nutritional value of amino acid and minerals in the rice, the standard
rice diet for animal was made. It was made of 60-652 of rice and 1solated soy protein
and casein was added as supplementary protein sources. The AIN 93-G, AIN 93-M, and
NERC standard were used to set the requirement of essential amino acid and calcium and
phosphorus of the diet. The name and content of limiting amino acid was grasped by
the comparison of amino acid requirement and the real content in the rice diet. The
limiting amino acid was added to the diet and ihe growth and metabolic effects were

confirmed. The first limiting amino acid of the rice diet in growing rat was found as
sulfur containing amino acids (methionine, cystine) and the second limiting amino acid
was tryptophan. The addition of 0.27 and 0.04% of each amino acid in the diet showed

the most beneficial effect in feed efficiency ratio and blood urea nitrogen of the animal.

IV. The Application plan of the research result

This research was proceeded as three collaborating studies of development of healthy
"rice-flavor” diet, clinical application of "rice-flavor” diet and the development of
standard rice diet for animal experiment. The practical use of proposed "rice-flavor”
healthy diet using mixed rice will be beneficial to prevent the geriatric diseases such as
obesity and hyperlipidemia. The systematic education and public relation 1s necessary to
inform the excellency of rice centered dietary life and the continuing support 1is

necessary to spread out the healthy "rice-flavor” diet developed by this research grant.
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A EE9 accumulative fecal WEIght = ssrmmsssssnsssssssssssssssssssessesssnses 04
Fd2dHE3 H4EH 2HE R "AF2 triterpene alcohol HE9 T&
H] T coreervessssessssssnessssssssesssasssnessssssssssenssssssss essssssnsessssssssss s sssas s sss s ssssssssens 141
E7] Suo] Ul AFA Zalm AA] H| T ceeereersermmmmrsssssssenssssssssssssanns 143
7t A A olo) WE E7]9] ZHMTFHES] crernsiisensisiensssssssieaes 143
oo} AMu FFA FH] TUBEHAH EI LA HIIL e 144
olXE AY vlFEE HAYLE SUet din F5 & Y T-yE7
HEG) H] T cooreereesssmmsssssssssssssssssssensssssssssssssssssss s s ssssss s ssssasssssssssss s sssssnses 145
FANTRANY A FAH(]) R S STAFHA(I) H&ZL e 146
B A E(E)T WA AHT AR L A AB() e 147
TFEFFO] 2 ALIEIE cerrenemsresmsssssnsessnssesss s s s s s s 147
23 JA49 1¢ 2E AFF L B FFHE EEe F 9ln-148
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1.2 d5 R & Yolo|EAF A HaA

UN2 A AA 79 8k o] de F24o] FH+e A AiE BI 7] Yl 20049
< 29 3 (International Year of Rice); & AXE3 v} JQrf, +H Ay & u|gh
o] ojgto] F7IEd wet YA HHFe F FEULEA AvHIL o] &Y YA
T A FolA AL Ut

HT dEAAME 2 TREYE AT MER dT7AAE d9 NER §58 A
F MEE FEE ZEE E(super rice), AL EZHES o] &F &, IolUEL
ZF ol&d & i, AtHE o/ ndaF E Ux3gd HAE, ofHY, JEH

2 &% Frive & T B nRIIA G 2HE wFIL AT $-gueg
Al S 7leAd A& Qd & JHEAFEY Al g AESHoem A

H|ZL7F Zldists A3 EHE WHHFAT| 70 HF-Fol A o] &F HUolqEAFY

2EEE Hole 24 A4 dAdder S8 43S vE £ e &
5] AE ol&dte FEATES 4PEFY UAE ity RdEA dFEHY /Y
A 94FE ddsts HRoE e WdstA ARREHI ok @A A EE FEAE
o AZAIRE ST FFY I AEE F g5slE FHLE o] &3 Aojojn o
G ABPAIRE °| 8% AF A= BS FHLE e 7 AAZd FH & F
g o] AUt

dAS HF HEHL2R st 979 4TS Hole Aol HAR HAs =
AFe A4S mEs Aol dA4Ed B Jpke AT 210 & FHste WyolER
s o &% AddEeed EEHo] /el Zasit 29T HdPYFEEL Tl




G2k B FHOE o]&de BEE FI7EY AT E 474 €82 & ¥ AR

3. Aol AlFe AL A 4w Fihd g FAA

URE43 DDA 59840 A5 0l 2004d & AQA Aol BALe] FF 4
2 0 Ad Aoz q¥EY. vYRY mid oaw Sy ]
e 2% 9 YR 2H Erle] g AEHo AT YL o

W Qg Zrheh auFe A& gat AA & A 2748 Qe

19973 3454 2] A7t 20010l < 989THA o2 4dzt ¢F 3u) Jhrfo] FIFE O EMN
2 i g o 7R FAE oFrsta
d Al A Frte A57ae AZAE 5 Qed, E 1o A MAZRACE

NZL e A 10ha® A25< BW 2001-029 T 729 64 iy F 44% 7
=

¥ 1-1-1. ANiutgled 2010d BV $3 9 A=A

10ha®
AojHA | A | FUF 19l (=77 b | A5
(M ha) | (HE) (HE) A9 =2k |(HY/80-kg)| (FH,
A1)
2001-0239 = ¥+ 1,068 5,221 185 83.0 154 726
2000 @ &= 083.2 4,396 205 81.8 146 712
= 818.4 4075 373 73.9 143 705
2010
L3 MRAF+SSG|  758.1 3776 607 4.3 116 531
A 2= 7225 3,598 832 6.5 95 409

1) dyin, A=, Z5713
2) AZ=T+SSG: AR ==
At g&: ¥vhE 7, WTO/DDA ©

£3F 4%
FakA| o) Uk, 2003. 12. 15



4. 79 A3 AT AAT & 42 Age] L’

HARA R HAF FUNAZFFRAAT] 5d 20018E F9 1AF 19
W sule o 2159g(%F 2 F7DZ EZAFEUEY 1980d9) 19 19 BE YA
4595g3 Hlas) ww AW olge] pAmYen @y & AMAFL vEHEW
7-124, 13-194, 20-29419] A% & dHHe #art FeaAY F& AT 4
4% ATal F9d02 Bedw Yo

A avle] Zao] BE AAE At 97 FUY AZRA B dFL T3
e B ohz BY 2 MY 5 BE AYNE ATH I AT Yo} &
AHld] B8 DTS AT A AdsAD ok

O

5. 4758 HAbe sag & HA 22 A% Tu T2

A G uet RHAFE A Agke] o] o] FolA L &
Al o s diFEHA A7 R FFEA g B FobA L U
WHO(World Health Organization)© B9 A Al A %< 2
H 2000303 FEAY A A FXF(body mass index)oll &g Hl¥tE £ X%
H 204 ol Aol = 46%7F AHAF, 64.7%7F BN, HAAFol 27.4%, vt
o] 32% = YEIY Fuet A BIRE oS % ZutE AR Ao LA
SHEIL U,
FTHEHEE TAHLE Z4H E3& I o8 AMde] FUsta Aoy AGETE
- A =+

=3 g4 FFH 44 dE o

_&,,




olel ¥ FHAE thee B3 wel B d7F AN

O & AFH AL & doE9 AYF4 w2 FH9 7137 F7iH9 9
o] ARE st AAdA A o] & AFe T L B A S Weld #
St A4ty v § AAFHA T Q).

0 448 ME ATso) BE YA o|§&9 S wa FFAFL &
A 7198 ol EAE RF £87 AATL YE ARN & AEL o
£3 ToloEAT AEe 53 AR/ 5AEY AAF WPL FE&1R
g

O HAIYFE Ho]9 F2 9435 FYOZ corn starch, sucrose 5°] A& 5L
Jo] B FHo= = UL A7 B2 FURE st 4PFE BE
HolE AEste o HIAHAS AEAA 4.

O olel B ATFoAE EFUE o] &F Ktk TololE AF 2 AZHQVL s
s, AYFEE 4 BTl S Awste], & 24 ZAsxn Y dA] ou}
Astw Tl A% F4 2 AFFA Jdag Fe THoz g}

D) & d5ollA EdE £330 HoloEAE X AHY olFs .



e A HAA 4590H ] =Fo] ZAEYoH olE I
00H (21.9%)c. 2 7}#

Al 3E 5o

T O =

|

B2 OS2 A 96%(20.9%),

o Ef]_ Z"E—% -’?‘-—}‘]'
e Sopd 2 7o dHEH
53 56%

(12.2%), AF3 47H(10.2%), 9 ¥ 39H(85%), vIAHE 308 (6.5%), A8 29H(6.3%)2]

Zolgdth 1990d T olE 2 ulAE B =Fo] Bty E3 HZ 59 Eold= B
Ao} TRl B =Fo] wetom AL Fstol} w3 otk $AF AW
=R QA 2oir)d whd 1980 d] o] Aol ket BE =Fo] Be Rorw ZAIHY
CHE 2-1-1).

NEZGopsta Zwoja] Ao B ATEFS AFHW AT YL QoA &
AR 2 7 HEe B ULL T =o) shF wgm Huk #2E A x)
2 Jl2o] e =BSFE HEagon o] AAFTH g ATE we nFE A
° 2 eyt
¥ 2-1-1. 8 %A =2 BE

e 1970 | 1970 | 19703 | 1980+ | 1980+ | 1990y | 1990+ | 2000+ A

oG oA Aw | zuk | AW | Fu | AW | 3w |

A 2 1 11 19 20 29 16 96

u} Al & 1 1 ] 1 9 12 H 30

A2 1 1 3 7 17

Al 3] 3 2 16 16 o) 2 47

A X 3 12 4 19
ErEE > 1 6 5 1 15

A} Sk 2 13 11 3 29

% 8} 3 2 3 7 15 11 10 5 .0

% 1 4 11 13 8 2 39
Al 2 3-8l 1 1 ] o 20 28 27 13 99

&5} 1 2 2 H

7] 1 1 4 1 7

Al 5 5 9 37 101 116 128 58 459
A8 HEZFHNALETA, & A 27 gote] B A7 2003. 6




2. Bol A7 vA= &

ol A mAle &3 #d AE2S A Bl AAHYNoH, I FA
= QAAE AR 3 UololE B3 FHFE R B WHd Fo A B, At
of ¢

35 Sol e 49 ARt FEHojA
AEE ANT AT AR} LI AZ,
1 B3 3 Uk =
gtk Ravh gom, FRu FUIHE S
g +X7} vokw Bnsa goh

F3h W, 2R, Agdel 43 A Aoy
2 2sh, e 99 4t A%

= we] Wlsf w2 ut

140

120

100

80

60

g3 s (u/ml)

40

20

0 30 60 90
ABH A ZH )

a9 2-1-1. @538 A5 AH ¢ 8%

Atk dEA ¥rE o] &3

F uhe BE 57 Be ARASE ¥ F2Y2EHE 527}

A& HFHadte AIVL

TRE YA HASE 3% 2d2v

Aedst 45 SAHARY H&S H L

1

Aurgo] Az Yeht), 8F FHAY Z7b
$& BAT(IY 2-1-D).

130

120

110

4 X 2H%)

100

90 ‘
0 60 120 180
M B DA ZHR)

Aded WS(uu/mD3 FAHAT d5(%)

AR TIRATELIRBELK ZCRADE S YT—2%5, 2000




B FEELS GE HFEE ZE Aoy x=8ke] 94 free radicale J A, Al
At FAEE 3 FAE o] &3l 470 B FEES FAF TE4H4EY 24 EF
SOD(superoxide dismutase) &4 o] 1.6~22v 2 F7lstGgon 5 HAExI Ao <
2 Hg 2 30~50% A%t RoZ YET
n=r 2] ¥Yo} &9 3] (California Rice Commission)d]l WEH w]=9] & AH]
ojd oF 4% FUISlA U3 o] FAE YoEL A&E RAoE dqAstE Y. A
10d &<k =g 10w 4
BEEH, ofAlote] A f-ol&= 1907 3009 = AH[sta U, Hl=olA ojxq§ 2 &
17 Soiua e AL B 715 Ad7adsE de 43zl Aol 8 8Rle=

rir

re el

ju s

J

>
it
kv

3. &9 7| B+

2 AdA 9 o djole] 2 E YREAQA TITAH AELEZE BER] E-complex
(tocopherol, tocotrienol), °o}2hH] =2} & ¢l gamma-oryzanol, inositol, GABA, ¥ 24
4 2" E, J92F IP6), 3 & ett(ferulic acid), v AEAL OdgdFE & 4 Atk 9}
E2 7% 9984 28, A g, deAEAE, ddNesFA S, FRIMA A
4 Y BTol v AoE UIHAUEAM gHA IUtEAARE &9 7l F5
AT}, ferulic acidv & EFHY v tfEAHY HE  3E(phenolic
compound)2A 73 F4s AEE YEde AR, B2 A5 2 AXYY
arabinoxylan® ZA3%E o] &R A}, Y-oryzanole] FAAERo=Z BEXE1 9Q&. th

H

!

To Ui AESo] Ag9Ad FEAS 31 AH HHE AFE ¢ AT Re=
AEIL UF ols ARES T 79 NS FAANA &, @29 Es, 4=
g & HEF A 574 Z2 dHAHY RE 53E Holg Ao AAHT
AT HE o =AM FHAERE AAAEHE B H(rice bran)e] T8 T AE
ol 2] ¥]) =2 BH(arabinoxylan)®] AAZA EFAZ dHAAUHA AgHQ HFAel =




E5 B4z BRPE E69 F9 obF Ty AFE st B 2Ese,
e mRdA 2 A7HT Yo S g dFdE A o

= = GEACY ATY A2 F w3
MR, WeHAsel E37F 9k Ao® A Atk 53 Fu wnjd W AFA
A% AoE HIHI QI oA LEACHA Hiol FAH ae] 7213

0.

rir

rlo
UL

o
©
>,
™Y,
U

O
L
mei
A,
1o
oflt
huj
!
R
ol
O,
1
ij‘ll'
rif,
fir3
wlo
A
ol
ok
rr
WY,
*
=
H,
=,

Z FANA EEEH RAEE B nFoERE A2 84 2EHS EEsd

AgH oz ol gtE WolAT, ojd AT AYH o]go] AW, HA
ol 259 7154 B4 oS AW B4, AW diA mAE A Wt AT
b mES Agolth wEtA o]Se] e AW BAHL WL, o]5L o]8F £ Yt

ool el AEH AFsh Hupgel @ Aotk

4. S o] &3 fo|ojE A w9 T HHY

A vwrele] FU1e} A AF A e dukely #Alo] FdiEHI Uor,
ml=ro] A9 A A9 38%, A EAY 24%7F U] EE 3 B Bl UL
-t A v|gto R Qs AL A EAHL Az 12 17949
AE) 3 Q). o)# 3 ALY B9V FAA A FLEH ARAFE F, 22 F
Fejo] ZAE A EAE, FER HALE S AE, AS AAA £ @
o] &3 tlo]ojE AF Fo] o] AA Frteta U, FE2EE AWT FUA
o]l E AlFo] FAHE AR ditEHT

Ha u oA gL 0]L3 ‘Gol2 o] E(Rice Diet)7l F&HE ¥ Q=]
Duke Rice Diet Program (Fa g witiZ 4el #AH)e & rjo

g FHoz @ AN Fad AFAF L A ARe 2Ho

Dietd] 74< A¥um A4e BUF H4F, 7, 44T, TF 59 22 0y
S Mestel A 4 YRS Ho] Yk A BA F2 30/ FEe AvA @
of AAz o)EANF AW HAFSA o|FjXiE ToldEE oy 2 & AN

ool A Aol A B, HIRE AREER  n¥o gaHd HAILHOR Z+F

]:o{r
g
O



DI AT Q3 B FAA SHULE HET FFD TGN E BS Hu
o 990z A4an Yok aHY HI thA St ABY B FA Ay &
4ol RIH: Qo] oe] AR 715Acl e AANA AF Aol Wy ALE
AEE @ B AES 8% AF 2F AFL A flow, & AFL o gt
GoloEAES AN AS g THE Y A BY BAY Jdanst S
4 FFel }E Fo RE 94 28 & doE M) Ak

e a3 Histe JEHHA $44L A S AE NFolw, =3 Y=
e ol W @ 7 Az AR H

5. #& ol &% HIATEE Aol /Y HFH

4¢ AUFEE N0l AVHAY AW BUL 2L F U T AEE
FA A Hld] AYFEL o] APe FEI}
bl AAA AT Qo] YEe e wgtel o A £xoz Bum. Zu)
N AYEEE Aol ud A7 AA

3
° 4L u)s-
@ = Aole T8 ©rdE Y& ST FE 205 oW, AAFH Ee 4

[\l
N
&
_I:J
1o
H]
10,
=
ol
=2
2
1o,

N

d 59 ol tEd. AYFE9 *101 & =o ma} ?ﬁxﬂ 2ol olglel| S, o
FH e A EE ol &3t A& A o|(practical-type diet) = o] &= A& Aojg
TS RESHAJA &3 g FFLE FFS AIN HolE 7IE8A A=




H 3 & dligdsd s 2 25

A1d S}dvE o] &3 Kk G T R 754 "Il
2R A4 FFAEQIAG 053

1L ARz R Kk ZAde] e

7t kRAZAY ARL A FA =4

1 g A%

2 744 WA AR Aunels £ A9" zs) oldd Auda
o] ARBAGG AAANANI] SN 2 HAS gAoE § ARAE AL L A
Q wiFol Fostth ey Au|xe] Agtzae] B ATE s

%
=
Y
o
1>
st
At
AC)
R
ot
o
>
R+
Hf-
0o
S
CAJ
i
R
gl

12
1o
(NS
—
oo
0

N
o

T2 st AeE HEIHTHE 3-1-1).
T3 tgRbel oF 30%7F AU ol &t Auwd ArFE AMAAY Fa
2 A QATHE 3-1-2).

lo r
il
IN

_10__



Adae] g8 2 ki3 Nl = HAE

AL A & gk 35 11.1

o Ve A %Y 173 69.8

T A = FA4A A gE A& A3 R =t} 40 16.1
3 A 248 100.0

=1 27 10.9

i 116 46.8

1o e . . Z}14 65 20.2
NaE AFA 7HF neste A Bgy 3 1.2
7] &} 37 14.9

& A 248 100.0

1579 A 6 24

2-32 A 22 8.9

[ = 19 A 73 294
Nde AZs= A7ls A A} EH] Y 96 38.7
iR kinas 51 05

3 A 248 100.0

F¥H # 67 210

A 5 1] 11 4.4

A FH) Al M nEslE Ae =49 zuy 22 8.9
71£9 7|3 148 59.7

3 A 248 100.0

14 18] o]4 12 4.3

157dd] 2-33] 44 17.7

— S 2ol e 17l 3-4% 2 0.8
A g WA 1Y e 171 o)] 2-33 42 16.9
He] o) &3s}x &<, 148 59.7

3 A 248 100.0

o] & &€} 6 2.4

a8} 43 17.3

o sl = HEolt 144 08.1

W7l MES v F6 AE =R 2 54 21.8
] & 2] gk} 1 04

3 A 243 100.0

ol - “rEt} 13 5.2

W7l &5, A, 275, A2/ R s by
Fne BHL Mo E%o‘t} 125 50.4

Al 3 —
18z o 38 15.3

g A 248 100.0

2-34 ) 13 9 3.6

T 13 48 19.4

tEE3e] ARl R 4 13 119 48.0
Aol A =t} 72 29.0

g Al 248 100.0

AR AL Y FUAZAT A, AR, 2003
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® 3-1-2. AU S o] &3 54 Ad A A5 HY R AP ¥

vl &% HAE
ot 169 63.1
Az A4 gt 72 29.0
FE= T 3 1.2
AHEE 33 AEE A%t 4 1.6
s A 248 100.0

g 0 FFQE 9F FHAZAG A BAEARE 2003

2) Teye 48 Ad9 Hd

@A dddoz o

k)
E g At 24y =9 AEAgx Add wet oy WgtEa Q)
i B

19903t Z¢F 1998 = 484

972 & Hdo] AYHOZ F/tE AOE
4 Hate] FEst qREeE deh} SuEe dygezs
__I,}---__

RS B e g0 $49e @

N R N

T

— 12_

o,
K3)
H]
_:\m
1
L)
k]



¥ 3-1-3. 1990 7} 19984 10d] AH-&-Ache] W3

T 1990 d o] = A A} A3 E(%) 19981 = Al A} A H & (%)
1 {9+ +7) X 4.52 Hh+H + 7 A 6.14
2 |H+7 430 [N+ A+ + 7 A 5.80
3 [Yh++AHA A+ E 4.16 Wi+ 31} Q) 4.18
4 |9eR A+ A 374 (MR A4S 376
5 |[¥+R A+ X+ U= 3.18 WS-8 3.00
6 |Yh++7) X} +50] 3.02 W+ Q-+ A I 2.38
T [+ A RS 213 WA+ A+ A 2.37
8 |¥+A I+ X+ o] 2.09 b+ + 71 X + - 0] 2.11
9 |¥H+H+Z A 2.04 dh+ & 7+ 7 x|+t o) 2.06
10 [¥H+A A+ A A +F o)+ U E 200 |§H+2+7 3 1.97
A5 1) F874, AR Fod9, 19909 E FW Gk AY mE 320 ALAY
A ghar A 53813 R 9(3) : 241-250, 1994
2) gL AAnsEe] M3 A23] ZAHIFYE Y3 a7 TR AEXE
2002.9.28
Aol TARE W, 2wk JhAS 5 Auel dee] e i ATE oS-
259 dolth, FFAFAFATAN AAE 2004 Ae] o5 et dg2
o] o SE 2w oo Wkl X9 4F0 2 F2 ojFHZA AorR FAHJYY, T
Feage) AHe Ad, AEE £959 ¥ e F U A2 2AHQG
Uha X9} Zo| A& met Ao #Hgoe] B¥eH= AS B 4+ Y, d& &9
q2o A% A3 AAE HE Ado] $HT £92 YEdt F 3-1-4% 7FE50
mZ fAHls b =) ]

._13_.



oz yegt 90 378
Gegt ¥ dE %

= =
o TT

= E

A4 ®, wo) F7 He

SREEL

ShE

;g._Q_

A9 HHo

el

]
W=
o

adequacy ratio)7} HEIL AT ¥S FAHOE BEzol 270 ol 4 A&

=2 Bz 1719 A

of Hls] MARo] © @A uUehd

Rt BA Uehdo wWol T4Y A 7

@ol 27b4] o4 TAY Ag AWL /18 Fh nFFAT

E 3-1-4. U8 F439 dwuda MAR
T 4 A 3 ¥ MAR
1 BH+ 3+ HE2+ 7] 3] 0.919+0.086
2 gr++9E 3]+ 7 ] 0.892+0.082
3 H+H A 0.638+0.099
4 S+ REZE2+ A A 0.779%0.148
5 BF+R) 7]+ 9 2HL+ 7 ] 0.835+0.137
6 A 0.563+0.173
7 Wb+ 5] 7] + 52+ 7 K] 0.926+0.082
8 S+ HE33+ 3] A 0.858+0.119
9 N+ + REZE3+ 7] A] 0.927+0.094
10 S+ 7]+ 9E%E2 0.808+0.171

A2 $EuE FAEY Au
43 oo uo] 2

_._14_

|98 24 3 GYIA

A A=

MAR(mean
MAR<Z 0.92
T wlo] FAE A4

Ag wot mulAZATY ALA o] FHA




J) Agd AAdS 9 71 ALF

¥ 3-1-5. 20d] 49 dy9 H4FL2E 1Y 3% HAHAIAS-AIEF )

A T A3l &H(2500kcal) A ¢l o ZH2000kcal)

7 2 HAEF 5 4

Ul | k= [ =3 | N
> = | O |

&
PN
o
_r.i
e,
1
PN
=
bl
il
2
Jo
AN
el
i
oL
{1
ah
lo
it
Oli
aly
S
9
o
i

gug H4gats] A8 AFTL FRGL AFTY AES PHRE B
FSEI A 20008 AQPFE A d)

HAFo] 4-e $4Y GFHoz FPAY AANE ARG £
51919 gk,

E 3-1-6& AATAdel A B 2 AEPE 19 A4 259 do|th HAT
ool 4=ty Aol e APAS dd BE RRe L dok U9 A5 AY B
2 g AL A48n Jon Fd¥olyd AF 24e A8 AT 2RHA 7} A
£78 AAASFE 2Ese) WA FFD ANTFHE T & Ak
® 3-1-7 A= Z2ed 44 498 AN Fu e, gFAUALe Y 42
44 A= we HAg FHREE APsD vk drlq B PaFe

._15_



AR AFT AYEY Aol AFHE AFEY Y WeAYAE FEATE
golch aelut H2 uiw R slg AF 4R g qUAPLFL AALE 57
o] hEEZ, EFF T ADEH Be AURNAHZ ALHT A oEARA
2ol AN E HATYte] BFANAEL Fuso] 6749 4FFY FHA TA
2 @%e TR

X 3-1-6. HAF AN 1d AFAAE(HEFLE 1Y AFHAAG) o

A A} €] 1,000{1,200(1,400|1,600(1,800|2,000{2,200|2,400|2.600|2,800
IH 9L HEFI 1 |15 2 {251 3 | 3 | 35| 4 {45 1| 45
I7F 2 AEFO 1 |1 1 1

(51 2%)
(Ao} - A (AALF 2 3 4 4 D 5 6 6 6 7
2~3)
A F 1 1 1 2 2 2 2 2 3 3
7 2 FAE 2 1 2 | 2 2 1 2 2 2 2 | 2 2

r R AEFI 16 2 | 2 |25 3 3 |35 4 |45 | b

27, A A}, 28| 2 | 2| 3| 4] 4|5 5|56/ 6

W ¥ B
('?;Z;jg) A F 4 |56 |6 | 7\7|7|7/|7] 8
o F 1|11 2|2 |2]2]3]3]3
T R FAF 111141111/} 1/]1]1

.._16_.



¥ 3-1-7. AATFAAANA Z=22d JVIE dY 4%

A Qo 2 R
28 = 3 1ol 4 A (kcal) -8 & B ol A]
(kcal) 9 g e ca W g
1,000 1-24] Ao} 1,000 1,000
1,200 3-5A4] Ao} 1,400 1,200
d: 1500
1,400 6-8A4 Ao 1,400
| b 1,600
1.600 0-11A, oA} 1,700 1,600 654 o]} =X} 1,600
1,800 9-114], YAt 1,900 1,800 50-54A4], o A} 1,800
1,900
30-494], <=} *
2,000 | 12-194], A=A} 2,000 2,000 i
6541 o)A A} 2 000
20-29A4], oA} 2,100
2200 | 12-14A4], G A} 2,200 , 3 .
5 400 50-64A], F A} 2.200
2400 | 12-14A4], =}k 2,400 30-494] B A} 2,400
2600 | 15-19A4], A} 2,600 20-2941 A}
2,700 2,600
2800 | 15-19A4] A} 2,800 20-20A4] A}

AR FETARLE, FRA FRHATIE, 2005
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. Rk A G AdS A% 8

) wuAZAge Ad 989 2 5
KkABA L EREAIN 2AE 2THE e
o JH AL ko7l P Ted Te RN R

@ Aol AL F 24
@ ¢ A EFUE

TE JASH HIY F

At

o &4 e 7lcoE F
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2) njulA7dAgde] B9 ¥7d e 93
7h) A7 S 93 XKekA A
(1) guigl 2 fs kAo

EA% Al o] gle dElE Yoz A AFFAE FIEE U FA
H AAE Add, FASY, Ade dLETIE FAHUG

20003 AAE FUAHF 7)== (dietary reference intake;DRI)S A EH 20-204
ZLel A9 dF "R YA 7t 2600k, 30-49A4 FAFe] AG 2400kl EZ A A FE o] U}
olof] E AriQlE 2% XkAAAHGEL 3 71E Z|£L=ZE 600-800kd7’t H F JEFH
A e

1 gl Fa% HALEY 5 dFo] 15-1940l 2 3tF HRd A
2700kd(FAHE 71EF o2 3t 3 71D ¢k 90kl A =7t EH & YEE kkAZAAGL
7 k5 S T
(3) =90& A% KkdAAG

=0 A dEo] 65-74M01 3 F ooy 2000kd(FAH Y S A
71 °F 600-700kad B=7F 2 ¢ ARF AKRAZATES AR
) ARY A E 94T KkkdAdAdE

SAE AR AP FFHoR AT Bk ol 3zt V5 E HEA| I o
o] A= AAlojojol dtt WA FFHe= A FHE & 0H9F oo A
A AAMEE Z7] Ado] AlFHT ol Ad2 #dxQ FEEHFE vIxE ¢
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Zt FEE HoFE SFAPF T ZY A8 FHo HFA=F FA4dr. 29
U 7HRCA 53 838 AT Ade FA4ste] g AHEIIE A Do) ofu
AN Z1Z2HA 7Hg e AALFAC %530 234 MPTFoEN duilx 44 H2E
F JEE = Aol Bodr.

(1) ATx2EES AT kKA ZAG

Hlgho] ol@] 7bx fAb Ao 2 wAHRY Aoy BRHT QLo HILHWA
Hgh $ixle] A Egac) B BAL F1 Ay ZEdae P2o] o|Foxm Utk
2001 ERNAZAREA Ao oW St 204 o4 A9 3064%7F A A

Ul

2

A4 ((BMI, kg/m?) 25 °] 49l RS2 Uehiget
ANQY AFHAY oy B 4 AF 2 AT AFRNL 4RSE
=)

37
Aol wlgt@ale] W4T}, Hlute] ARudE ALY, £E8W, FELH0] o

o BEE a0z B, $484 So ANFT Yok
Hlk B34E AE AFZPHE ARS FANIL FHEE 9PLe AL B
A7 & Qe £202 AALE Folw AFS AW 24, FAGE AL 22
e g

o7 st AAEA 4 4971EF0] BE B55Eg, gud, P YAFE
®s} 2o} 1200keal 7] AAbE
ooz BEAS] Algo] mejE ol B

¥ 3-1-9. AFzAAN goFr|F %

E F(kcal) T2 (g) o (g) A% (g)
800 101 50 25
900 124 D2 25
1000 136 60 25
1100 159 62 25
1200 170.5 63 30
1300 182 72 32
1400 193.5 73 37
1500 216.5 73 37

A5 0 ARG AWM, ol FeiASGn g HE & BFH, 1999
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(2) =W FAAE AT KKRAZAHE

Fuy ol 9o} AABIYE s J)Relat ¥ & Urh Tl AqBIL

2, w9, A, B HAFL 2AsH ARz FAA, AAbEe) wjE,
oA Fa2uEe HAFS nesd A5 Aok
Fuy Ay ANHe BEE Ind X7t AAF A9 AgsBne 2
A gozd ditelde A ARAANT FEEL Y Ex AANA T 9
A A

Folop @ Abatel Folst W 1 e thed 2ok

¥ 3-1-10. B EF0l wa NAAGA n@stojop & A

- A1 A2% By AAA | HBEF

Tt H] gt vl | G | Aol
AR 9] A A H M M H L
Aol d A Fo AALHH H M M H L
ARy A xd H H H M H
g Al M M M M M
+&A A AHH H L L M L
=28 Ag L H L L M
71eF F4d 8.4 M M M M M

H @ High prionty, M ' Medium prionty, L : Low priority
A+E. © Thom SL. Nutritional Management of Diabetes, Nutr Clin Nor Am 28(1) :
101, 1993
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¥ 3-1-11. BB A9 AHAAH

Y A Akl FEe Fo| g4 FHHOZ Herh
dgolt 5 uedel 4HE Jau

Heag A8s gAR

Age ARF AP FezHE) 4AE Avu
13 48 A

g W Aol Fh

el dad F4d nHAFE g 59 2o

¥ 3-1-12. Y=o B3 G4 18 A}s

Calorie A AF(IBW)} €5AE, 3219 Aejd o2t ZA sk
CHO F HAFHEFY 55-60%, @ BFRA BT B3R Z HFH 3
Protein F AFIEd= 15-20%(1.2-1.5g/kg - IBW)
Fat = HFHIEHFS 20-25%
a
SFA : MUFA : PUFA =1:1:1 3%
SFA = MG <10%=E A 3k
Adutd o2 <300mg/day= A|gksly A AALe] o]Ao] A= FF
Cholesterol .
<100mg/1000kcal = A g3t}
it 4% d34eS HAstL 8F FAdLHES T EHVF e
P |mE 20-35g/day A HE AR
8 dZ HI= Atz 1nEYE FHetE A5 Na AHAFAE
<2000mg/day & @A A3},
AE  AALAY AARIAM o|3tA AW o st B FEHEY, 1999
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3) LY #AE AT KKIAFZH G

D] AAaEe ATz YEF AP THE €9 AFEZEE A5
AAY, A2 R D8Pl FF2 & 7 d= A2 Mg, K, Ca) 282 AW
e FFE .

FEivEr AEY FHEE A A7 oF 10-15%=2 ndtL A A% &
BA 89 F, dBAFAZ, BT £, 2Ed S, A8 5o o xaH

AArSE L@ SkEe BAl disi e obF =do] AT LY AR5 A A
AL RE T SR FEolth FEXEA ©WE AP &S T o AFEY,

A AT Tz Lz HIAAT T2 vlgEaH] A AldHo o} i) &
¢ Zg HAT 7L HEE A ZE9 dAH6e 3V e HHF FUH EX
H A

st gate] e FUMAITIEAM F ARAHHAF AT, A HAHASE AAH
ATHE 3-1-13).

¥ 3-1-13. 18U X5 E 93 Aoy

=
=
lo,
o,
—o
24
ofN
tlo

st
dH2 0mL, dA4% AFo] 4L A+ 15mL=E A ).
S (1Y 30-45871).

d bg o}

= A FHIH(0mEg/Y).
Zg® vtavss 433
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o
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o 1x &
i o
2ok
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9 A Axd w2 AAFGH(mild sodium restricted diet), A E A (sodium

restricted diet), ¥ 4 (strict sodium restricted diet) 2.2 o] 2 4 9]

_23_



® 3-1-14. 18 4G9 1Y 944 4

7 2 akeal) | DA | @WAR@ | AMg | Nalmg)
AAGA 2200 320 100 60 4000
QA 2200 320 100 60 2000
T 2 2200 320 100 60 400
(ig NaCl = 393mg Na)
Az o AAA A A A EH Y, 2001
TEY FRE A AGHe AEAEY A2 g Bl Zo(FE 3-1-15H).
E 3-1-15. A2 HAFAHYE 85 AA
2T A8 H4F Agsts A%
TE == r2g A7Le Woltt ad7, AR
23¢ ANAA @S T4 (A2HE Yol T4F
AP A F SM A Eoly YWEAF
FRE |49, HoE us FeHez AxAE B2 H4%
S B LCENCE 2%
Fdsta e PRt DFUF THOER, 2, HE 5
on
gd 4 AFF, TASTF
BE AAE o %F 5299 787
AFFE T, T, 9LF #, o], £
4 TFH T Z+2 AT, A, 7HA, B, Ao
3
Nh TZHF
RE AN AT 254, 9F, A7
A 23 ‘
o AE E2xY AAF AZHY AEF
"‘”” ARG 24YF 5 =e ol MEY HaH
], nd9E7] 5
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1) A% A

AHAZ A FAA AALEHE AN #8to 397 AAMHHANES £ASHA
A, 3FdE AA 752 IFYgHITERTY] CAN-pro  2.0(Computer Aided
Nutritional Analysis Program for Professionals version 2.0)& ©]&3to Zt thA}A}2]
39 7+e) AAMEFAFS FABIAY. 4371 F AFHe A &2 JiEE XK
RAZAGE V|FoE dgoenz I AR HFHI AAZS TIASTEE
3ted 19 F Y4 HAHFS B4R

2) AL AA

oy, dads 24 g E ol &% AAAE 4 7](Inbody 2.0, vlo]2H o]
2)E AR3A Y. ZAMOEAIE S AZY AFE ITFAAT I AFY ASsa
BMI(Body mass index, A& ZFX| )& F3to] nlgh Q213 e] A3 FEAo o] &3t
t}. A A ZFAF(Body mass index: BMD+E ob#|2] A g o] &3l 314t

BMI=A % (kg)/2 ZH(m)°*

29 AA Ay T 294 AF 12A70 FFAHAGNM ddE AH ST A

2 SadEeE AL 947 93 EDTA(Ethylelne Diamine Tetra Acetate)’t &

AUA| e FAEY T Fol 203t A2oA Rt 4T, 2,500rpmoll A 15%3h
= Aol -70TCANM Eastitt,

A%, FZ2H2HE, HDL-Zd 28 E, FEI2Y, JriEad,

T o, 45, fde SES AT HESENT F owE dF

o

T
AE2A 7 (ADVIA 120, Bayer, USA)Z 2M&Qw, €3 AEdEm7)
(Accutrend alpha 1544080, Boertnger Mannheim)Z& ©] &3t ZAs g 834 =4
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Z)¥F & cholesterol, HDL-cholesterol< kit(Boehringer Mannheim, Germany)& A}-&
sl HAL7]7|(Hitachi 7150, Japan)ol &3] A3t @ FE-FL2 rabbit
anti-human leptin serum< ©] €% human leptin radicimmuno assay kitE A}-& 3}

4™ Hematocrit2 YA ER7IE o)&ste 33 T2 Hles SR

AN

4) A5 AE 2 4

T+3E AET SPSS 120 programe ©|&3ld 2z} 3} Eo
sttt Zzade anE Yrlaly) 9dte] Ao A AAE,
=78l paired t-testE ©]-83t zo]E HA A

o
&}
=5
AN
AT
_>‘.|_ul
o i
2

ox
ML
=
S

. 44

1) AAAF 54

St & el 22O E 48T AEE F 129 02X HT Yol 22.74(HA 19
Al ~ Hd 254)ol ZE O AFA AFH} AFL 161.7¢4.2cm (4 154cm~ H
] 170cm), 69.0+26kg (H2A 66kg~At 74kg), BMIE= HTF 264+06 kg/m(H A
25.6 kg/m° ~A W 279 kg/mHEA F 3-1-279 A A 3L Th

¥ 3-1-27. Age and initial anthropometric values of the study subjects (n=12)

Age (yrs) 21.7¢35 (19 - 25)Y
Height (cm) 161.7+42 (154 - 170)
Weight (kg) 69.0+2.6 (66 - 74)

BMI (kg/m") 26.4£0.6 (256 - 27.9)

1 . e . ‘
) mean * standard deviation (minimum - maximum)
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Azt 22 A|FAe} £8 Fo AF AAAE HEE A4¥EA ¥ 3-1-28
I Zoh, AFEe 2P A|FA] HF 69.0+26kgolRN oY FFE F HF 64.6+3.2kg
0|93, BMIE Al &HA] 26.4+0.6 kg/m’olg e, & F 245:04 kg/m” &2 VERY
AZF7 BMI Z5F p < 005 FFdA F3<Qd zolE YEUHIUT

A A ¥ (Lean body mass)S ET 21 AJFAL HE 426+29kg (61.9+2.1%)°] 3
o 8 ¥ Y 41.0+24kg (63.2+2.3%)01Uth. AW (Fat mass)< TE1Y A
A PF 388:2.0kg (562t1.8%)01 ey, F& F BHF 36.2:1.8kg (56.62.1%)°
A, =¥ ZF(Muscle mass)S T2 AIFA] Ho 264+1.7kg (382:1.5%), T&
% 255+2.0kg (39.8:23%)o.2 yEbyttr, A4 F(Total body water)> Z2IH Al
Al H+ 30.7+2.2kg (44.5£1.8%), TFE ¥ 29.1+t15kg (46.8+2.1%6)°l et Yl B+

2% 952 AolE iUtk

¥ 3-1-28. Changes of body composition of the study subjects (n=12)

Variable Initial Final

Weight (kg) 69.0£2.6 64.6+£3.2

BMI (kg/m”) 26.4+0.6 245£0.4"

Lean body mass (kg) 426129 (61.9+2.1%) 41.012.4 (63.212.3%)
Fat mass (kg) 38.812.0 (56.2+1.8%) 36.2+1.8 (56.6 £2.19)
Muscle mass (kg) 26.4+1.7 (38.211.5%) 25.5+2.0 (39.812.3%)
Total body water (kg) 30.7£2.2 (44.5+1.8%) 20115 (46.8+2.196)

*

. significantly different at p < 0.05
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initial final
time

—o— Wt #— |ean body mass -+ fat mass

% 3-1-1. AT R AA AgFe i3

2) Q& HATF

2239 A2 Ay Fo| Rt YL HHF Hste E 3-1-299 A AU
o}, d=xF NI Tzl AZA] HT 1879.61476.5kcal ooy, F®E OF
1186.5+325.2kcalZ YEIY freld oz dolxn), dla HHyFE 2209 A 24 H
T 65.9+140golRov, E8 F 522:95ge =2 AWe TP AFA] HA
36.7+17.6g8& A FH3Hou, £8 & 187+86g2 % YEIY p < 0.056 FFAA F29F
o] olE RIPY. ASA HIAFL =z ad Az A 57:28golgev, Fg %
4.7+28ge.2 JElworn {FoAHQ ztole UEUA FUth Zeo HAAFS EY,
Z2 3% AZF A 576.41275.2mgollo.u, T8 F 471.3£247.Tmg o2 UEHW oW,
o]l zolE BT UAte] HFHFL TR AlF A 9465+329.1mg, FE F
806.91308.6mgo.2 ElY IA fAHA Aol Bt HY HFAFS Z2IY A
2 A 19.0+23.4mg, TE F 109+7.86mgl 2 YEN} 239 xolE EHAuY UEF
o] AFge g9 AF A 3617.8+15744mg, TF F 3542.7+22829mg o 2 E}
U} golzoz vol ZH MHFAr 2wl A A 2580.4+780.2mg, FE F
2042.3+752.Tmg &2 YElY fFoH oz ol ofde HFHHFL 22 AE A

-+
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8.3t2.5mg, T8 ¥ 7.0+23mgl & YEN oW 7oA Aol= sl HIERl A9
AHFE T2 A A 870.0:414.3ugRE, $8 ¥ 737.41387.6ug REEZ UEY
o zolE Bt HEY B9 HAZFE T AF A 1.2+05mgei et
T8 T 1.0106mgez Yyegtoy foAl Aol AT BHET Beo HHAFLS
T2a¥ AF A 1.2£06mgolRoy, FE £ 1.1+05mgeE YER oY 793 <l
Fol= gAth BIEY B AFHFL =Zzaxk AR A 19:08mg, FTE F
15206mgo.2 e} 24 xolE BEY vHlEY Co HIFL =23 AF
A 139.6+1292mgol R oy, 28 T 712+4593mgo. 2 JERG §o1HQl AolE BY
o}, gatel e ey AlF A 279.8t144.7ug, £8 F 1995:90.0ug 2 e
U FoH4Q Aolg HAT. HER] EY AHHAFS ZEIY AF Hd 126+6.7mg, F
g §F 107t56mgoE Ve F9AQ Aol B FHLEHEY HAZFS Z=
2% A&} A 2858+166.3mg, 25 F 233.1+1592mgl 2 YEhY F9o A<l xolg H

A T,
AAAoz B o APS AZE7] A HAAA Y AAteEdd vla] Z2aHd A A
ZF B ooyt o FFAEY HdHF Tl 2HEH I FAH
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¥ 3-1-29. Daily nutrient intakes before and during the weight control program

(n=12)

Before During
Energy (kcal) 1879.6+476.5 1186.5+325.2"
Protein (g) 65.9+14.0 52.2+9.5
Fat (g) 36.7£17.6 18.718.6"
Carbohydrate (g) 324.2+69.0 202.3+42.7
% protein 16.2+3.4 17.6£4.0
% fat 14.0+4.5 14.2+4.4
% carbohydrate 69.8+6.4 68.2+6.9
Fiber (g) 5. 7£2.8 4.7+2.8
Calcium (mg) 576.4+275.2 471.3+247.7
Phosphorus (mg) 946.0+£329.1 806.9+308.6°
Iron (mg) 19.0+£23.4 10.9+7.8
Sodium (mg) 3617.8+1574.4 3542.7+2282.9°
Potassium (mg) 2580.4+789.2 2042.3+752.7
Zinc (mg) 8.3+£2.5 7.0£2.3
Vitamin A (ug RE) 870.0+414.3 737.4+387.6"
Vitamin B: (mg) 1.2+0.5 1.0+£0.6
Vitamin Bz (mg) 1.2%£0.0 1.1£0.5
Vitamin Bs (mg) 1.9£0.8 1.5£0.6
Niacin (mg) 14.1+4.6 12.3+6.5°
Vitamin C (mg) 139.6+129.2 71.2459.3"
Folic acid (ug) 279.8+144.7 199.5+90.0°
Vitamin E (mg) 12.6+6.7 10.7+5.6°
Cholesterol (mg) 285.8+166.3 233.1+159.2°

*

. significantly different at p < 0.05
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3) AP W3

gAY H3sle) A3 AdeE ¥ 3-1-30 € ¥ 3-1-313 Z

dF dE==EYl A= ZEIOY AR d P 1425+£216g/dL, FE F
14.03+1.78g/dLE YElW 1 dulEA® $£X& T2 W A1Z A FHF 42.34+4.33%,
TR F 41.724417% = e oy, F9 A zole HolA Ut HololER
&3] g 7 Jde ¥ 58 FEgey bdds JrRIEE £ Y LR
eSO

F ougege ZZ W Al A 7.162037g/dLeld oy, £ & 7.23+046g/dLE
eSS, ¢E W2 T2 a3 AR A 448+0.23g/dLE YEgoY, F' X
5.06£0.65g/dLE YEWt oy F& 3l ol Heolz &ttt

A= T2 a8 A W 8297+7.80mg/dL, 28 F 84.17+7.36mg/dLE Y ES
o 25 A WY Yo TiEe Aoz eyt

¥ 3-1-30. g5 drR==2W, 89 R E€F 993 % (n=12)

Variable Initial Final

Hemoglobin (g/dL) 14.25+2.16" 14.03+1.78

Hematocrit (%) 42.34+4.33 41.72+4.17

Total protein (g/dL) 7.16£0.37 7.23+0.46

Albumin (g/dL) 4.48+0.23 5.06£0.65

Blood glucose (mg/dL) 82.97+7.80 84.17+7.36
1) MeantSD

d5 FAAY A ZEa¥ A d 91.07£60.70mg/dLold o, FE ¥
80.96165.69mg/dLolA 1, F FH|2HE FXv 219 AlF} A 171.49+44.03mg/dL
ol ot FF T 16259+34.32mg/dl.2 et HDL-ZH AHE 3l T2 13
A ZE A 54.752821mg/dLol ey, T8 ¥ 53.26+7.3lmg/dLE YEI oY A H S

EF w93 zole ReojA Ut Leptin® AS, EZZ2IHW AIFA]
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1535.25+198.03pmol/L, F& ¥ 1249.14:175.10pmol/LE2A p < 0.05 & A 94
2l X}olE Ho FUU. Leptine 16771¢ oln|ito g A E peptideZA ob gene

FE ddHT R X3 AN FHHE TEESE M9 AASHE(hypothalamus)
A € EUFTFE A3 HEZRAHIAY. Lepting &S ASHA|A Aol HF
Fa HAAZ|A, YA aHFS FUHAA AT AAEFS AN e 9E=
SHTE, o] leptin®] AW 22 AT, AXLZF, 3, ded T 4FS ¥Hed, o
FEe Ad7EE ER lepting %E-E- AT, AALZH 4o FaAwAE 7
H 3R

¥ 3-1-31. @5 A2 € #Ad % (n=12)

Variable Initial Final

Total triglyceride (mg/dL) 91.07+60.70 89.96+65.69
Total cholesterol (mg/dL) 171.49+44.03 162.59+34.32
HDIL -cholesterol (mg/dL) 04.7013.21 03.207.31
Leptin (pmol/L) 1535.25+198.03 1249.14+175.10

&

. significantly different at p < 0.05

E A74d, T E o8 KA FHEL AFHAF a4t FHEA dE
o, 53 AAPF Fid dFS M Aoz Y3z £, BF THAAY
FEH ZY2HE FFo] ZadAE Aoz ey AU AGdAirt AAFHUS
S ¢ F UAY. gA STHUE o] ¥ KekdAAdo] AAFT E= dHwUd T
T ATz 2 AZdaAN 438 =w0 €  US A= Asdn.
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A2- S S o] &3 KiktpololEAlE A R 715 HIL
=04 1 AAA : G sta o] Al

1. 97 W
7. e FF7F AN DA v E AF] e F2AY

o] Z3Hcombination)S @3 Ao|7l AYFES AW tiAE XT3 AU o
Abof] ojmj gt 288 =R sl FHSEALA ST

1) 2dsE

E df o) ol8fd FEL 127% +3A 3 F(Sprague-Dawley Rats)=A 5078 &

) AEFF A AF e}l o] &3t on HaE FFAS 2080t A¥FES £ &
o] E0717] A 1FUN FLd 1HMIALE Aol2 AIZAIZT o|F AT w
2} W3 ¥ (randomized complete block design)ol && 10vi=]l¥ 5702 E/3IH T
AP EEL 2988 stainless steel cagedlA AFS3H 3 Aolg} E2 AFFA HE
2 Y. FE AISAL 2% 22724°C, % 45% e E FAAFHLeH lighting
cycle2 12A17F 712 AdAEA 39}

2) A4

Ao ALg3 Alojo] FAHAHEL E 3-2-13 2kth A o]= American Institute
of Nutrition-93 Growth(AIN-93 G) diets& 7|2 o2 uwWj§stxnon @isE g4
Sxr HEYA FE JIFZ UYASIH. WR diete= 500 g/kge] ®r] (WR group,
n=10), WRBR diet + 250 g/kg ¥Wu] <} 250 g/kg A" (WRBR group, n=10), WRBL
diet= 250 g/kg Wule} 250 g/kg =7 (WRBL group, n=10), BRBL diet &= 250
g/kg 419} 250 g/kg 31 (BRBL group, n=10), WH diet & 500 g/kg H7}F & A}
§3tdtt 438 71t 5 FFAY AoJdAFS 157 Y FA 8T
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¥ 3-2-1. TR Ko =4
(g/1 kg)
Group
Ingredient WR WRBR WRBL BRBL WH
Rice powder 500 500 500 500 500
Casein 150 150 150 150 150
Sucrose 45 45 45 45 45
Sovybean oil 100 100 100 100 100
cellulose o0 o0 o0 o0 o0
Mineral mix 35 30 35 35 35
Vitamin mix 10 10 10 10 10
DL-methionine 3 3 3 3 3
Choline bitartrate 2 2 2 2 2
Tert-Butylhydroquinone | 0.014 0.014 0.014 0.014 0.014

* Mineral mix contained (g/kg of mix) calcium carbonate anhydrous 357, potassium
phosphate monobasic 196, potassium citrate, tripotassium monohydrate 70.78, sodium chloride
75.00, potassium sulfate 46.6, magnesium oxide 24, ferric citrate 6.06, zinc carbonate 1.65,
manganese carbonate 0.63, copper carbonate 0.3, potassium 1odate 0.01, sodium selenate
anhydrous 0.103, ammonium paramolybdate-4dH20 0.00795, sodium metasilicate-9H20 1.45,
chromium potassium sulfate-12H20 0.275, ammonium vanadate 0.0066, lithium chlonde
0.0174, boric acid 0.08145, sodium fluoride 0.0635, nickel carbonate 0.0318, and powdered
sucrose 221.026.

(g/kg of mix) nicotinic acid 3.0, Ca pantothenate 1.6,
pyridoxine-HC1 0.7, thiamin-HCI 0.6, riboflavin 0.6, folic acid 0.2, biotin 0.02, vitamun Bl2Z
(0.1% in mannitol) 2.5, vitamin E (500 IU/g) 15.0, vitamin A (500,000 IU/g) 0.8, vitamin D3
(499,000 IU/g) 0.25, vitamin K1 (phylloquinone) 0.075, and powdered sucrose 974.655.

WR, White rice WRBR, White rice and brown rice WRBL,White rice and black rice BRBL,

Black rice and brown rice WH, Wheat flour

*  Vitamin mixX contained
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3) d 2 Z79 AR

AY7|To] 5 HAEFEE 1247 A A7l 3 diethyl etherZ "FHAAH 7HE
¢ ¥ 0mlTAIE o83ty AZoAM AHsAT. AAT YL ice bathel] 2083
A%k = 422712 3000rpmell A 308 HHEE sttt AR F 45 H
g4S 283t -70°C deep freezerol B#aiith A58 2Fe 7+ A% vA

g AAsd 2AS 24

i
-,
N

4) NEH) =A Pujsty B4

FHUEH lemE A&53] A& ¥ 10% NBF £ nHAAYG. 23H o5
< B4 Wyog wElyE EES WE S transverse section 5me F#kd A
Ae AASAT A5d 40 2 g3y 2 F+4AAHE AP F Hematoxylin &
Eosin @4 ¥ 333 &dv|Z4(DM RXE, Leica, Germany)E o]&3ly = 7}
(lumen)® A 3} F7 (intima and media)E& =43 3o}

5) Aol A2 W Aol As FF ¥

6) 8 AAEA

% sAAE, F ZAd2HE 2 HDL-ZY2HEY FEE kit(AYFgeerE)E
o] &3} spectrophotometer(Beckman DU 600)2 zZ}ZF 505, 500, 555nmo A< &3 &
2 FA43[Y. LDL-Zd 248 &2 Friedewald’'s formulation® &3] AlAbsl g o).

7) & %3 A ZH(transit time) & A
A7 F 33X AAAZ T AFFEo] ofsiAd Y-S 7etste] 19:000] 74+ F<

Holol 4olgre] 290 23t brilliant blue dyeE EF3E 4 o]E 3A17F F<F caged
of BTt I F 44 T FEA ®Hlo] UeE XA nfxg FE Wo
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UHes AHE dF dYE 7IESYEY. oy FE WHol AHS UHorE RIA7AE
transit timeo| 2} A 9] 3} F o}

8) ZtxA 9 XAANE T =F

A ZAWY AZALLEEY FEE YEUWE TBARS & Z5434th. TBARS
= Aoy AMEXY A7]FH FF99 malondialdehyde(MDA)%}e] ©t¢E =2 FA W
Ad3AstEe] FF& Breed o/ 8T, dAFY 7HZ 39 10mM phosphate
buffer(pH 7.4)E 1089(w/v)7} S =% 7138l #33 3+ & sonicationdly A ELL
o3I slFGy. o] FAAE 1d¥ duplicate® FH 3t 17.5% trichloroacetic acid(TCA) 1
et 0.6% thiobarbituric acid(TBA, in double-DW, pH 2.0) 1mdE H71sld &3
F 1587 g 7Id3td WZAl7) L, 70% TCA €4 ImE 7t 2087 A2
A EAAIZE F 0 3,000xgell A 1083 A EE Y. QAEE 3 S 9
MDA-TBA A% A9 F3EE 534nmelA SAstHAo. A9 MDA &3 3AW
Ao g A& HFE 1,1.33-tetramethoxy propaned ZAuFA Ao t]<lale] =z
AEtE T E TG AZALSE SAH AEE 7HRF Y dulA e
Bradford ¥} 22 ZA3lY ng/mg protein®. & e S )

9) IxZe FistasL Y SA

Hepatic superoxide dismutase (SOD, EC 1.15.1.1) activity, catalase (CAT, EC
1.11.1.6) activity, glutathione (GSH) level, Glutathione peroxidase (GPx, EC 1.4.1.9)
activity+ commercial Oxis kit (OXIS International Inc., USA)E o] &3l =AY
T}

10) SA+4

= dFoA LR BRE Aaes 4 AFTY HolxA Aold g FTFES do}
B 32} SPSS(Statistical Package for Social Science)E& ©¢]-£3ta), z} AdFd )3
A= one-way ANOVAE, #93<¢ ¥ HEtx2 #d= Duncan’s multiple
range test® a=0.05 FTAA FIAA S HAEF3}R G
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. A& o] 83 golo]E AFo] vt o9 A diAlel] v X = QT
3 A

1) 444

AH )21 (study design)S Experimental study-Randomized Controlled Trial®
slgom olx 1¥Y 3-1-13 #u}.

Experimental diet Experimental diet

M“

Diet Record Diet Record Diet Record
v

Owk 3 wk b wk

Sampling Sampling Sampling

Anthropometry Anthropometry Anthropometry

a9 3-2-1. A3 A A

A Fe 2005\ 39 239 Fdoistw HY A 1763 JAATH L3 Ao
A¥FoH, F AF7ITE 652 AHE 27822 YFo 244 dzZMu )
A HEF )2 AA &4 S AF3A

oy riZ
v/
o

2) 9 diAA

7 d-+ g3z 44

T Ag/AAAEASE/ZIALY R S e FrF A%E FHHoE 4
gt A AL B9 Ab&o] AU ZFAJAA AFE Fgeopstda, & AT FAE
oAZE lem AFH AFeE AdEd 7] BMIZF 250]4¢ AF o 2 vkl

o

_83_



20-36414] & Mol e AFE 4L dFes JAsAH

AT HAAANAS & 79 EHE S8 APt FYME BEEFE gy A+
T AEE d34E2 W27 gAY EHHolA X3Itth

AJstner. £, FAH digk AE L HES T3 AFAE, Al

H, +F R Agd, Ay 34 wr)e A3 AASAS }_46‘}.&1 T, A
FAE, TF, 18 T ey &4, AL&qAA, Y, LHZoE AA F

F&31A ¥v A4, dAlolu Fh/Fol otd oA, 671 oo HoloE o

- WAAE ARG ES A

) AR Z12AA 97 L AAd e Guel e IR AA

Harege] @ PHoR HAENS APsts el G BEVL FE AL
2A7} Bk Al 23 QE AAEY EAH, F7)HA S oA AALs
de Adstelol @x, 44 e S AYFoRA JHse TR D AE7IZ A4
HeAe S FUE Fo AAEF Py 5o s A2S B AU

ol 2F AN Aol AHES FUA SHE AAFBE 2A sed Ego] ¥

Aoz AR,

th) A7 A FE-Schlessman &2

235t PHos FHe ey g2

P1x(100-P1) + Pox(100-P>)
n = ) x f(a,3)
(P1-P3)°

Py: percentage of successes expected on one treatment(usually the standard)
Po: percentage of successes on the other treatment which one desires to detect as being
different from P;

a: the level of the X° significance test used for detecting a treatment difference(often set a

=0.05)
1-B: the degree of certainty that the difference P;-Po(often set 1-8=0.90)
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* Value of f(a,3) to be used in formula for required number of patients

AIT(EFI D) A2 D)3 Hasdes o AT 2HE FIE 89S
garst A4 SOD, GSH-Pxel #Aeo] T7iste A& AAstE F=< MDA
60% ZA%AS 4 BV Atz By, dZ2F(Ao#)e] MDAZE 5% A%t
st AAretdnh. o A3 EE9e A 9%l "Haste 2E8S AL 7 AT 9
o & d7oME g T FEXV) FFE AUdstd 4 £F 1522 s H.

r\r

G

) Ad AA R A4 ¥

E Ao AlREE Aol oz WHuF WuE gdE FYoE st
APToE TV TeE TE2HHAA 7M1 & AFHEF s3E B @9 50%%
Zr 50%E &3l B43E FYo2 ol &Y. g3 E g9 9d FH/, AMAF,

Z 5, Hi/}i% T2 AR #¥ v Aot HEE sn A¥Ao]l 1X(50g,
180kcal)v= -+ 1#(200ml, 120kcalelvt F+ 1#(200ml, 118kcal)oll 4 A A o}3l, A
A, Ao JASEE sl 6577 gk A o] Lo kA oz o HUS
247 13 AHE=F 3o 3F F 9% HFA7F oF 1074kcal ~1081kcal W7t HEE
3t A T

At s2 A PR ATREE ¥ 3-2-3, 13 3-2-20 247t Lhehuiglch




Experimental diet

L N S T R R e e T P E NN RN N RN NN NN T L L LT PR

< 200ml

180.41(179.11)kcal

A S T TR LT T I I A TR A LA T I T T LAY

120 keal

T 70g, 20| 70g,
EultE 200g

53.10 kcal

Experimental diet

R L L N T e N R R T P T T T T T T NN T T T T N I I TN PRy

- 200ml

180.41(179.11)kcal

SRR T R L R T T R R R R RN RN ]

120 kcal

Ab 1/370, (/) 178

125.0 kecal

Experimental diet

L NN T T S Ll L LR LR L R RN N R T T e

- 200ml

180.41(179.11)kcal

AT R N N N Y N T T T TN RN

120 kcal

A

1,074.9(1,081.5)
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1d dHE

MDA
SOD
A

T

C
GSH

PX

SZdAHSE

HDL-C

BMI
SR A

KIr

tXI&E S

o

Y 3-2-2. A3 53

;‘i%
=

19F ARl W

X

=
=

A A A

A&,

Al

4) A<

}6]—

37, 657 A Hojk 8AIZE o

QL)

Al
al

Fue ez AF, A%, T, AR, FARAE B9 GAA

Y 3HA -
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7h) A%, AT

iz A JHZ e A, 398 ZE F AFE Olem, AFL 0lkg ol
2 243 £38 75 A

) AA BA
AR 7] dIdA2HE o] 83 AAE EA17)¢ Inbody 3.0(F) dho] . A ¥ o] A
Ng, a2 e ojgatd RaRod AX 4P AALE, soft lean massE AT

Az AL AT,

0 Ak HA 2A)

4, ﬁ%‘ﬂoi 1?4_7}—4 AFAFAFE AT A A1F A 71ELHE A3
Aot 7124 FL, AFEEDE o83 25 AT} AF9 19E 55

W= A% deel A &S AER 3o 7le W&E gdn #

gt Al A =& ot FAME ATy FFrE FTF SN A Fe I
7} 2 73 Can-pro version 2.0 AF&3te] 24314},

) 8 R Y9 Y353 24

2 FFAZ F AGx7% FaA AU FAYLS 2HEA
o AP BN BEF AP 27|19 3FF, 65F 38 ANSAT AR Hw

249 FuulA dXvl Fo insulin, total cholesterol, 4 X¥ BUN, bilirubin,

aspartate aminotransferase (AST), alanine aminotransferase(ALT), alkaline
phosphatase(ALP)E SAstaith. 3 I A XARQLsE w59 4t 84
g4 S SHI R
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5) A3l ¥ R &

7Hh AAE2 7 R A4 ol

2 AP = AFEHEHE A5t 1000~1100kcalA = o] EF=
g3t oat sl=d, o]} 22 WHE AH3 ojfge £ AEH
)2 AR DA BF, B4, ASHE 7Y $HETS doF
AL o] H]Ele o] Y2 GFE Holx &r] Wi AFHHES 2 AHAHE
B 1000~1200kecalE A3 sl A€ =& AA37 wfiolth

L
e
o

.

>
tlo
>

2119 800kcal
o)

=)
&

o
s

g 2 ATdAE BERTos WnE AR APTANE F0] 50%9 3
o) 50%% Abgatlth. @Rl wolrh AAE Wulol vl ZE e WeAY

gerol kol JAHoT o $4aT AGE Tl oF WAAE o Eo} WA
of Yg dwETs A3, S8 TUALHE AT wdel 9P vAzE BF
2Y2EE FEE BRE B A7) HEo vwASe] AFTETH AAYAIE
£77 Qe Aoz ARHD. EF Fu: Aid @ AT FE o|F: Yt 1

el Zul= QtE Aol

i

r2:

{0,

rﬂ

Zol Wmo] Ha| AFo) FoHeE gAY A DAt S -

aHBR JANES Bt AA une g AL @ AFPA A=
Fob Wush vjwstel gt AF A, AAGA, FAE Ba FHo) oW F
Fg vH R dotr i Ak

4) HA9Y 2 %

AA g gAe ZUA AES st 9F AZAA FRE BE BT dHz
3 o] AA} AL t)7] AAE Bl % 3W SHU T8 Mo AFE
2 39k aAe] d2 i AHFS ¥ 3-2-30 YA
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¥ 3-2-3. A sF 9Fs: HAF

g9 | vER | v g v g}l | wjelgl | Yoo} | niEW
e W e9lC A4 | dg | 2 | AE
A A E Bl B2 Al B6
(kcal) (mg) (zg) | (mg) | (mg) | (mg)
(g) | (ugRE)| (mg) (mg) (mg) (mg) (mg)

AAAZF (20000 547 | 700.0 10.0 700 1.0 1.2 13.0 14 2500 7000 (7000 | 160
ol | 107491 553 | 1597.2 8.7 1094 09 1.4 8.1 1.3 284.411049.1 |1136.3| 95
BAFY% | 537 [ 101.1 | 228.2 87.0 156.3 0.0 116.7 62.3 93.6 113.8| 1499 | 1623 | 594
E9tul o | 10815 | 558 | 1597.2 9.2 1094 1.0 14 99 1.5 2008110449 1291.2| 10.7
AAF% | 4.1 102.0 | 228.2 G20 156.3 100.0 116.7 76.2 107.1 116.31 1493 | 1845 | 66.9

) HApzA

gAe AT e

HAF &4 339 & A7ATE AT A, 25 AE
ot 3 258 g4 3 AEE FAFEE I}

AT 717 F BALL HES B BE, BR@w, 44, 2018 o] AYEA
g dotstn 2 AEE TA WAZ Urol BE AL 0 % BHL 1, 3
= RHE 2 A% EUE 3 IS BAL 42 Fre 847 AU F4o] A
% A9 4 Ho|g FA FUsL 1o HAF ARE WS F AES FY
7) BAA

£7E SPSSE olgdtd 7 F Aol NI g AEAEE vwal
1 SF ke #olE HlmE AT
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2. A4 A3

7. 2] F71 A diAbel v A= 4P AT FE4H4F

2 A7AEL 1AYE BEAEL ol&ste] Ao FRI AW dirbel vlAE

gol el dolustth AT o8 FEAYS UPEAY AAE Yas: md=

N AgeAe F94 RS Buste PHoE ¥ EFY s1vAH AR ads

Gty st olo] U FBAPL ANSAL. AF A3 EHVE ol Mo

b oulg WARE ol g% Holntk AFAIR AW, Fus T2 B4l sl
% o T A85E AL ¢+ AUk

D Az, HolHd3 R Holas

b

48 T2 AF, HolHAY, HolA &S F 3-2-40] vhehich

¥ 3-2-4. 49 E AT, HolHHA R Holas

WR WRBR WRBL BRBL WH
Weight
gain  1210.70£8.99 °/207.00+10.83 ® |190.40+7.33 ® [179.90+4.53 * 1170.90+8.68 *
(g/8wk)
Food intake . be . . .
20.27+0.30 ° [20.88 +043 ¢ |21.39+0.59 21.90+0.18 16.75+0.16
(g/day)
FER 0.19+0.01 € 10.18+0.01 ®*  [0.16+0.00 ®  |0.15+0.00 *  |0.18+0.01 ™

¥ Data expressed as mean * S.E.M. of ten rats per group. Values in the same row with
different superscripts (a, b, and ¢) are significantly different at p-value less than 0.05 by

one-way ANOVA and Duncan’s multiple range test.

FER, Food efficiency ratio = body weight gain for experimental period (g)/food intake for

experimental period (g)
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dvlet SHlE XIS BRBLTZ #vE Z@E WRTH Blusis o AT
ofF oz FRAR HolHHAFE Utk kA Food efficiency ratio(FER)2 WR
A 7k =% BRBL wo] 7H w3k, #rg dnj2 o]Fojz WRBR &3
gt SH|E o]Fozxl WRBL we H®Hus] B3, AFTdAM+= WRBR T
WRBLw ET+ oFzb wgkout o] HHFFAME o AU mets FERE WRBRT
°] WRBL wHtY Holfago] ¢f Edth ol Fv7t @v|Rtd= FERe| ©f W&o
et A ZAF AAAM B EATE Jde AR AT

B, 27HFE L85t WHTE 2 & TE3 vuaA Ho|dHFo] Ry o=
b H9tal, o2 < AFsvhE ZHg Wtk s FER2 BRBLT ¥ H] ald}o
Aoz A YEETH

&£ M do
Q.

25

2) A3 Holul 79 F Holdw, 7848 Yo+, B84 HoARTF

A Aold o] &8 FFEAY F AoHf, £84, EELA Holdf/ &Fd uisgh
A= E 3-2-59) e ST

F Aol dF THFLS WRMH) o] 7.99%, WRBR(#H 1| ¢} &n]) Fo] 11.89%,
WRBL(® 1|2} &1]) o] 1857%, BRBL(&P| ¢ Zw]) o*o] 22.48%, WH(E 7}) o
o] 7.25% 24, WH o] 7}b& ¥tz BRBL To| 7H =t

E8A Holdf HFHE WHTE 225%, WR & 3.07%, WRBR & 5.53%, WRBL
T 7.09%, BRBL i 9.55% <=o]ith.

TEA Yol HFTFFLS WR & 492%, WH T 5.01%, WRBR T 6.36%, WRBL
T 11.48%, BRBL o 12.93% <o|3ith.

® 3-2-5. ¥4l F79 F HolHw, T84, 584 HolHTHF

(g/100g)
WR WRBR | WRBL BRBL WH
Total dietary fibers 7.99 11.89 18.57 22.48 7.25
Insoluble dietary fibers 3.07 5.53 7.09 9.55 2.25
Soluble dietary fibers 492 6.360 11.48 12.93 5.01
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3) & AL

A4 F=9 AT A

=)

dulittes S| 7F A% AHE
Hla Sujet dvjE oA HH
AT,

i At

o ©E St RoE A7
s Aol #EF AL

oFt F F3

E 3-2-6° eI
BRBLI*°] 6.80 h2A 713 #rx WHT 1560 hE 7} dA et
WRBR T& H|23 2¥ WRBL T°

A

rd
L

AZF Ao W& accumulative fecal weightol]l W3t A3 = 28 3o YeEU AT

2 BEAZE 2N F£AE e F F%2 BRBL, WRBL, WRBL, WR, WH o
WHT)E AHAT oo vlsf dvje SuE 37 HF
o] WA LERLT.
oo} ZnE A HFAs= Ao

ZA s, drlRYges Fu|rt o] Rl

Atk & WE(WRT)S L7
% F(BRBL)Z| ¥ W9 33

el Az wre
=K}
A2 &+ AU

#® 3-2-6. ¥ FsE°

BA stEM FEAALS

A A7 (Transit time)

smo] wla) wel &

At g 2

WR

WRBR

WRBL

BRBL

WH

Transit Time

12.80+£2.80 *°
(hour)

0.20+0.80 *

8.40+0.40 °

6.80+0.49 °

15.60+3.43

D

* Data expressed as mean * S.E.M. of ten rats per group. Values in the same row with

different superscripts (a, b, and c¢) are significantly different at p-value less than 0.05 by

one-way ANOVA and Duncan’s multiple range test.
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Accumuldive fecd weight
000 ¢
Q00 +
— &)'an - _ h | ‘,.*"
O | o
E
£ L00 + a
g , .
3 | r' p’ """
E 31@ S . : / ?* '4
U . F p'
@ . .
L | | | YN K
D00 - | r’ ,"
| I l’"
10000 + | | ”.,.4 '_..
o ? d
6 8 10 12 24 3% 48 76 9 (hour)
. 4 - WR —s— WRBR -4 - WRBL —o—BRBL —e—WH

1Y 3-2-3. A% E 9 accumulative fecal weight

4) 8F W AEdFTx

AP EFEe g3 FAXZA(TG), FZY4HE(TC), HDL-Fd £ H &, LDL-Z7¢
2HE% %9 dd A3 § 3-2-79 YeElRAT

ZAAA FEE BRBL #°] WRTolY WHZO H3] FogFoz RAYH.
WRBRT# WRBLT2 H|&3 £F2E YEYNY.

2ZY~HE %%+ BRBL T, WRBRT, WRBL T°] WR¥, WHT 3 H| 23}
S o fFYFHeE ¥ o|F BRBL o] 7 wskth. WRBR 3 WRBL &
st ge o, felFolAE &xvk WRBL o] WRBR Tl Hl&| <zt ©f @A
LHER ST

HDL-Zd2HE Tt BRBL #°] H&7d vl ez &4 YeExT
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WRBR w3 WRBL <& Hl23%3<S @, WRBL wol] ¥ FA UEetkT
LDL-Z8d2HE 5%% BRBL wo] & Td Hla] Fo3ez 2ty WR To]
7t =%t WRBR 3% WRBL #& H|u3ilE wl, WRBL o] t 2A L}ERTH.

¥ 3-2-7. 4¥%E 3FY AR v

WR WRBR WRBL BRBL WH

TG (mg/dl) |108.96+5.77 | 86.30£2.94 * | 86.26+3.60 *° | 82.76+3.62 * | 99.51+3.26 "

TC (mg/dl) [107.11+2.32 °| 9554+3.86 ? | 89.24+3.16 ? | 85.30+3.61 * | 97.92+1.78 °

I:DL_C ab a ab b ab
32.31£0.74 29.46+1 .41 34.30+2.13 36.75+2.43 3h.33+2.44

(mg/dl)

LDL-C c be ab a b
53.00+2.38 48.81+4.58 37.69+3.83 31.99+4.60 42.68+2.67

(mg/dl)

* Data expressed as meantS.E.M. of nine rats per group. Values in the same row with
different superscripts (a, b, and c¢) are significantly different at p-value less than 0.05 by

one-way ANOVA and Duncan’s multiple range test.

TG, tnglycenide T-C, total-cholesterol HDL-C, high density lipoprotein-cholesterol LDL-C,

low density lipoprotein-cholesterol

e 2FEdAA & ARl dvle FvE 44 H4FHE BRBL ¥ol WR, WH
To Hls TG, TC, LDL-Fd2HES @531 HDL-ZH2HES Fole 237 ¢
Z e & 9 UM, duje FUE HRE W Su7) ol ARt ¢ & Ao

o] AR,

5) dis# e W3 aAs FANs

As WY wHol Utk WEAY FAL FAYAT YFe o o



T A ds9 ¥ F7A= BRBL o] & Td Hl3l FoH oz WA YeEtRA

W HoldA =

o149 Aol7h vEhtA] ersrrt

£ 3-2-8. 4¥5E d& 9 WA Holst FAAsS

WR WRBR WRBL BRBL WH

Wall thickness (im) |112.08+0.75 ©1110.20£051 ®|11062+2.06 ™[107.83+0.97 °101.84+1.29 2

Wall thickness ratio
(tm/100g body weight)

28.27+1.05 ° | 26.20+048 ® | 27.19+047 ° | 2295047 ? | 26.78+0.77 °

Area of lumen (mr) 2.11+0.12 2.09£0.01 2.13:0.04 2.08+0.01 2.08+0.01

Area of lumen ratio
(mr'/100g body weight)

0.53+0.03 0.50+0.01 0.44+0.09 0.40+0.87 0.54+0.01

* Data are expressed as meantS.E.M. of nine rats per group. Values in the same row with

different superscripts (a, b, and c¢) are significantly different at p-value less than 0.05 by

one-way ANOVA and Duncan’s multiple range test.

6) rx2 9 AAALN}E Fx9 FANF m49 A

A FE HFEZF

3-2-99 “HEMH AT

o] A AN E ZHEEs} s T2 BA W ARE ¥
. A A4 E <] TBARS 5+ BRBL &, WRBL &, WH &%

WRBR o+, WR T2 A4 Jeliyd. 3843 g4 34 %F SODY CATE 4 ¥
o & F23<2 o]} Yelyzr] &gt GSHY A= BRBL, WRBL, WRBR °]

WR, WH ol Hl3] &30z Edth GPxAlA+ BRBR o] F9&HoE 7}
%3 WR To] 7F¢ wsith =3 GPx7F WRBL, BRBL &3 Zo| Zv|& A%

% o

M H

o] t}& ol Hld welHoz FA YERRT.
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B 3-2-9. A3 &E 1xA9 AFA4SE s FiF a4 8A

(U/mg protein)

WR WRBR WRBL BRBL WH
Oxidant status
TBARS q . . , )
_ 23.05+0.87 19.20+£0.70 14.01+068 ° 111.85+0.62 “|17.670.76
(nmol/mg protein)
Antioxidant status
SOD
. 2.451().25 4.60+£0.33 491+1.05 5451461 2.45%0.19
(U/mg protein)
CAT
. 44 .32+0.74 49.46+1.41 414.30+£2.13 46.75+2.43 | 45.64+2.12
(U/mg protein)
GSH a b b b a
_ 243.22+4.49 ° (263.69+4.84 | 268.27+5.82 ~ |278.02+8.98 "239.43+2.67
(nmol/mg protein)
GPX a ab bc C ab.
60.31+4.98 67.38+4.00 78.91+3.26 86.35+3.06 ~|68.82+4.65

* Data are expressed as mean+S.E.M. of nine rats per group. Values in the same row with

different superscripts (a, b, and c) are significantly different at p-value less than 0.05 by

one-way ANOVA and Duncan’s multiple range test.

TBARS, thiobarbituric acid reactive substance; SOD, superoxide dismutase; CAT, catalase;

GSH, glutathione; GPX, glutathione peroxidase
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L. &S o] 83 To|olE A Fo] HIE oo AU diAte] v X FF

a3k d3AIH

1) A& o83 AdF HAF diA4 g

YU E FEAFHAA M
et gdtE gdoE ol g3

I B 3-2-11°1 YERRA

2 ATl AHgHE Aok YzFoZ WL WNE 943
=

E 3-2-10. EHME o8 YA A HolxA

-8 = (g) T8 (%)
Z o] 13 26.0
S
& of 13 26.0
FIOIZ 3 6.0
¥
HEF 12 24.0
Al F ] 1 2.0
o HF 1 2.0
N AT
o 2 1 2.0
F I8 A 1 2.0
o= 1 2.0
MEHF nf & 0.5 1.0
C}A] o} 0.5 1.0
7] €} ] 2] 3 6.0
317 50 100.0
= g% 179.5 kcal
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® 3-2-11. W& o8& HAAAY Ao =X

-8 Sk (g) T 8] (“6)
= F #IlF 26 52.0
F 7 3 6.0
¥
A F 12 24.0
Al Z] 1 2.0
5 HF 1 2.0
AT
o =2 1 2.0
KA 1 2.0
HIF 1 2.0
3 =5 pf & 0.5 1.0
CF Al of 0.5 1.0
7| €} & =] 3 6.0
gt A 50 100.0
|
=S 177.3 kcal
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2) A A%
7h) HAL diA Aol dBAANE AR AAASFA vA= 9F

Mol F3 Sgu|ae A4F 713Ed A4F 2710wk, baseline), 3F# (3wk), 654
(6wk)e] ANAAS H3tet W3l s 23+ E 3-2-129 YERHUT

M3 22 baseline(Owk)®} 354 Alojeo] WHez 3FA9 655 Alo|e] M3lek
baseline®} 6% Alele] WHIl&E-Z A4t YelUR(Y. F &+ EF A5, BMI A
A% % (Body fat), slelEd, dBolEd, ssd/dFol=8H7T 374, 65 Fe
Ho g ZrAasttt stAIRE WMEFoAe F T7Y Zole AF I BMIAA 355 <)
65 R Alol o] W3}lFT baselined 655 Alole] WA FolH ot A X W)
A= baseline(Owk)¢t 358 Atoleo] W33 baseline® 6575 Alolo] W FA A
o] AH ¢l Zpol7t QAT F 7w o] WMu| o Hl& A F, BMI, AALHF ZFAE 3]
=8 A ¥ EH3F o2 YENT
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¥ 3-2-12. Wulg} TRV E o] £F AAHEol BE AR AAAZ W8P

A7 7F H 3} &
variables = =
Owk 3wk 6wk N | 6T -3F N |
-baseline ~-baseline
Body weight(kg)

WR  |72.05+1.90 °|68.77+1.73 2|66.67+1.71 ?| -3.27+0.30 |-2.10+0.75 *|-5.37+0.40 "
BRBL 171.99+1.15 °|68.17+1.22 #|65.24+1.13 ?| -3.82+0.47 | -2.93+1.26 | -6.75+0.40
BMI
WR  127.27+0.59 ®126.0320.58 #|25.24+0.56 2| -1.23+0.11 {-0.79+0.07 *|-2.02+0.14 °
BRBL |2757+0.43 °|26.11+0.48 #(24.99+0.45 2| -1.46+0.18 | -1.12+0.12 | -2.58+0.14
Body Fat(%)

WR  [3559+1.21 °33.73+1.26 ®|31.29+1.19 #|-1.86+0.26 *| -2.44+0.18 |-4.30+0.30 *
BRBL [35.70+0.75 °32.69+0.90 *°|30.21+0.84 *| -3.01+0.36 | -2.48+0.37 | -5.50+0.51
Waist(cm)

WR  194.28+1.87 °(90.93+1.92 *(89.18+1.85 *| -3.35+0.39 | -1.75+0.33 | -5.10+0.59
BRBL 94.27+1.63 "190.87+151 *|88.82+148 | -3.40+0.35 | -2.04+0.36 | -5.44+0.47
Hip(cm)

103.50+1.33
WR X 102.43+1.45 *199.57+1.31 ®| -1.07+0.32 | -2.86+0.40 | ~3.93£0.47
103.60+1.14 . )
BRBL X 101.53+1.19 /99.44+1.02 *| -2.07+0.46 @ ~2.09+0.39 | -4.16+0.54
Waist/Hip
WR 091+0.01 | 0.88+0.01 | 0.89+0.01 | -0.02+0.00 | 0.01x0.00 | -0.03+0.01 |
BRBL | 090001 | 0.80+0.01 | 0.89+0.01 | -0.01£0.00 | -0.00+0.00 | -0.01£0.01
Data are expressed as mean*S.E.M. of nine rats per group.

a, b, ¢ Values in the same row with different superscripts (a, b, and c¢) are significantly

different at p-value less than 0.05 by independent t-test.

* significantly different between two groups by independent t-test.
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) HArd ANl AAAYE AAAe] AH W

Aol g TviTe 27 T AR @Y F gARA
FE & 3-2-13¢
EE tidAte

q 2F A4 W92 $150 AF 2

| el
A 8 A e LAES Fhas] 99
ArRbe] AZFETE B ol A

o
g T

nNAes 9%

T 3-2-13. Wn|s} FIFE ol 4 F AATISHol e R Pl F tALY Wse] s}

WR BRBL

variables

Owk 3wk owk Owk 3wk bowk

Total
Protein | 7.19+0.11 | 7.39+0.12 | 7.21+0.09 | 7.18+0.12 | 7.41+0.12 | 7.21+0.09

(g/dl)
A(”g’?;‘)m 466009 | 4.49+0.05 | 461+0.08 | 4.69+0.07 | 460£0.06 | 4.78+0.05
GOT(IU/L) | 22.07+1.00 | 21.28+1.04 | 21.14+1.24 | 23.47+1.35 | 21.47+1.04 | 21.47+0.97
GPTUU/L) | 1650+1.55 | 16.86+0.95 | 1550+1.04 | 16.47+1.27 | 16.001.11 | 15.67+0.98
Glucose | a3 111913 | 79.14+0.71 | 77.28:0.90 | 84.93+2.76 | 77.53+0.86 | 76.73+1.01

(mg/dl)

Insulin
799125 | 6.06£049 | 6.73+092 | 7.53+0.90 | 665+0.69 | 6.45+0.57

(uIU/mi)
(‘gg) 798+0.38 | 7.81+0.65 | 7.92+058 | 7.78+034 | 7.92+007 | 7.97£0.48
(1?551) 430+009 | 476+0.15 | 477+0.14 | 4.37+033 | 462044 | 4.65+0.49
MCV(L) | 89.96+0.93 | 90.05+0.70 | 91.33+0.72 | 89.65+1.14 | 89.72+1.06 | 90.42+0.62
MCH(pg) | 30.91+0.35 | 90.93+0.37 | 30.98+0.69 | 30.41£0.45 | 31.57+0.52 | 30.53+0.45
MCHC(%) | 34.3620.26 | 34.26+0.40 | 33.96+0.33 | 33.81+0.18 | 33.55+0.29 | 33.1620.30
Platelets | 0,117 | 27.21+1.38 | 27.31£1.01 | 25.45¢1.45 | 26.80+1.06 | 26.00+1.24

(10K /ul)
RDW(%) | 12.77+0.16 | 12.79+0.23 | 125740.16 | 12.89+0.13 | 12.75+0.17 | 12.68+0.18
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o) A A A o] AYAYH dAAY BT Adekd A= 4F

o F7 EgE e AW F gAAte] "l & x4

e F 3-2-149 YEFRSA
Ay 7175 8F Ed2HES FAAYS 3FA, 6578 F ¢ EF w94 L

2 72893 HDL-Zd28Ee 80 24 fodoz Zrtstgr. 28y o

nEe 4oHolxE @ehAw HDL-29

5

w9} w3

Act, stA T MHFIHE T F 749 o7 UEbR] b}

2~ Eo] A7) ES FMete A¥E B

¥ 3-2-14. v} EFWE o) & T AL HE YA FF AQAEE AT

AE 7| 7h 3} 5
variables
Owk 3wk 6wk 35-baseline| 6F-3F |65 -baseline
Cholesterol
WR  184.28+6.39 °|165.075.71 °|156.78+3.80 | -19.21+4.41 | -8.28+5.80 | -27.50+5.95
BRBL [184.53+3.25 °161.86+5.17 2/154.20£3.79 | -22.67+5.49 | -7.67+6.40 | -30.33%5.18
HDL-C
WR | 51.43+1.82 | 54.64+2.47 | 54.43+2.46 | 321327 | -0.2122.93 | 3.00£3.67
BRBL |50.33+1.42 ? |55.07+1.77 ®|55.87+1.82 °| 4.73+1.83 | 0.80+2.09 | 5.53+2.08
TG
WR  |130.00£11.30 °|96.57+5.48 % 94.07£9.69 ?|-42.42+12.22| -2.50+10.13 |-44.93£10.96
BRBL [140.13+10.15 °192.33£7.56 #|93.13t5.84 #|-47.80+12.46| 0.80+7.28 |-47.00+10.58

Data are expressed as meantS.E.M. of nine rats per group.

a, b, ¢ Values in the same row with different superscripts (a, b, and c¢) are significantly

different at p-value less than 0.05 by independent t-test.

* significantly different between two groups by independent t-test.
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) AAdANel JFAH Ngge] AT AAF4SHE FEo F4F 5a
g0 W 9%

au) 23 Egee] 471 F Ut HYTU AAHAGE BEoh G4ts
a4 g4 U AdE E 3-2-150) UEhiAth 4YAT A2ANE FEIAE
Wu|E e foRoR 3FA, 674 FASAoY THUTL FasT dH, G
SOD7} WimlZe|q folHoz Fastgolt EFuTANE Fo]E Ho)
boag g AT £7 9 zolst AT GPxolAE TR TAN felHo

15
F7HHE D AE AT f Mol FRAT F2t Fohse F4E B

¥ 3-2-15. Wujo} THME o] FF AHAHEAd BE IR HAFUY Fits
a4 g4 wF

AF 7|3k H 3l =
variables | 6=
Owk 3wk 6wk 35 ~baseline | 6F-3F _
-baseline
SOD
WR | 963254 ° | 7.04+419 * | 832161 *| -259+1.40 | 129+1.24 | -1.30:1.30
BRBL | 9174064 @ 925+1.20 @ 942+1.04 | 008+128 | 0.17+147 | 0.25¢1.33
(Px
WR | 7381211 | 7658+3.02 | 77.33x479 | 278302 | 0.74+4.96" | 3.52+5.41
BRBL | 79.47+2.99 ? | 80.11+2.74 1 94.83+455° | 064+483 | 14.72+574 | 15.36+5.63
TBARS
WR | 20.28+0.21 2 [21.74+0.41 *22.11+0.86 °| 1.46+052 ™ | 0.36+1.26 |1.82+0.87 °
BRBL |20.76:+0.43 2 | 18431064 ° [1877+1.49 °| -2.34+065 | 0.35+1.67 | -1.99+1.41

Data are expressed as mean*S.E.M. of nine rats per group.
a, b, ¢ Values in the same row with different superscripts (a, b, and c¢) are significantly
different at p-value less than 0.05 by independent t-test.

* significantly different between two groups by independent t-test.
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3. EFTE o] & A 75

b, EFVL AFEE R AAAS A A= 9

ol

Ao AF2 YL FHE ofFo U TS
Fod o2 ZAIPA T o] HFHFANAE Ed7 o] 7MY &UH. ol= Q3 4
o] §&o] t& o HlF FoFHoz AU} DIFE HHT T o] HA
ZFo| 71A e vty Molg g2 Ev o HE FoAHeZ =kt Pectin, gums,
mucilages, hemicellulose 5 & T84 Aold#wt HFHo] AA AHolA gele FAd
T AE7F FolA g FAEC] fd HFEE Ae F/MANA EURE FiL G
2ol &3 F4E AAAA FuY A I WS SAATIE ZAE VAR

H 2

oA 2 2EHE R

B dFdA A7 T2t
=

lo '\N*

i\
[
o
ol
_1},’1_',
>
a3
=
'R
|o

~
sheh, 5874, B84 HolHRdME EguFo)
o} 8 g E=gu "uish GAEFel Y Rkt ol @ ARz n o]
2 o AFgad Wug We woEs EP6t 953 o addon dAQG
grictes Sui7k Aol o AL Hol 4ol o ol Ho] Ago] o yo} A
% st el o EFH el

. E}u EF5 AAdAL) A= 9%

o T84 AHojAdwe E8A HolARrE EFEHEH oEL HAHEAL G
FHFE0)H, 719 = cellulose, mixed-linkage B-glucan, hemicellulose, pectin, gums
o o AEE 8 FdLHE AN AL, 839 T €I, gF
7159 N, BEAE o]Ba e Aotet 2 o8 AYd g I4FE o A4

AL Este] 10-25g MR AATE HA Aoldie= AFH ded a#E& A
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O

thoolgh 2L WS FAAR FuW BA BFoNA oM {7
oAHAY At ARZH Fodg o dojurtm HI Hu ok
2 wjEe A9, 2% WA BE 439 AP 2FoERE

13 Aoz d9E 4 Un.

An WE AW FEE 33 + A ¥
Fo] BRAYNM FBH ABe ZFAYL o £
Aol g AU B FE
FAY Wl F FFAAE EFvl7} 0
g HAY TRD U8 HAT Fo § B o=
& HoWA WHe Y Bol At FF

4 AZFEe AHAME o]HF o

o

2

yiR=

“
ﬂ
'L]...

PR
o

l

23 %A e,
@8 mgred,
g AT Fo

| A A e
AR}

IZd &2 ¢3HAH Y. oA
AEANA 7t 2 ub3ld

]1_. ‘
—

o
.

i

=L
=

==
H

B Ao

Eﬁ}z} B} A

Hu D7HF ulE, @v
o Egvlaol & T A
FE AUE ALZ AlgdY. 3

A%, LDL- T2 EAH EGUTOl Y Rk £E WS
FAAY FEE NEHAAT S At

Hool vl Swm

A}
X2 AN EHEHE T E°
¢} S mu| 7} oo Hle] HDL-E4
79} v 9 rice bran oil (RBO)°e]Yt bran fiberel
2 o AZ 1}, RBO+T oleic acid, linoleic acid, linolenic acid®} &2 £
“F palmitic acid®} stearic acid®t 2 X 3x|HMANE X FE Q)

| =

3 R

ST
o] ZIE Yy

E=d F A

o] 7} ,
FElS T, &

T2 Y
TAA, & =9
HAAS o3 Zv
| = LDL-
7} 2] o] A

o 28l oLt 2
02 YAHEE
1 AeeALS

ZHES Y4

|=|

T3l

tocopherol, ¥-oryzanol, phytosterols, tocotrienols, squaleneg X33t v} o ¢

=

7&1’ £

=7 2~

7t 8 AR

= &E¥7F Sld

A FEAFAA RBOY A

d=7 HDL-ZY AH =S =9

hypocholesterolemic activity |
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5F-8- 11 E3] tocotrienols, Y-oryzanol©]

g, LDL-Zd 28 2¢
i ®u3H . RBOY o3 £FE0]
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Gge ok B A7 dANFeIHE Wu T EFF B AdFAe o
8§ 374, 6FM YEAA, FALBo gh AU T BAolME FHo
Ar FAR T Tl ot of 2 FAS BYh

AYAFAM Brlsh gge] HAs o] FAE IF TED
o e e AB Ao ¥ W AF w2 wet ok )
QT EF A AAT. ok AHY D AW Agel I AF
o wWalo] 9L WA @3 1 FPYo) BATT BuF A
S ootk Ao AAE E7an Aol A&de] Wsst e R A
of A4 Q& FAAYo Ba HuA Y4 FEL T FPYS FA8

AW AF gl 7lAHE Aoz et

o 397 AU F4d 54 B0 v A= 9

E FEARY MRS T S5 AYEAEEEC] dHFA
om g JIFS FA A AHHEYT
A doll A "R Z519 §3atgo] A BE= o] FaL QA A ol
A Foll 93t EFo] LA LA Foo HFAHALS AT o
S #HEo] on AW FHL ofgpy| =AM FAH EH+= thromboxane Az®t
prostacyclin@el <& zxddd. F did FFHAELEA EAFF FES st
thromboxane A9} &-&3 283 8 &3 2A8& 3l= prostacyclin® 2328 o
o olHd EA #FHo| A u %\JO] ZzddEda & 4+ Yo
g4vke] &3 g2 THAHS AP L @ FAo A MHFY 533
Heo g2 AAXE ALZHN dF AH ]’*1 olz}7| mdAlo] AE= o2 RE #&
o] lipoxygenase cyclooxygenased| 2|3 prostaglandin endoperoxide®} thromboxane
A2 OiANEE B E FalA dojdrt. o] g 3H&o] XNdE4E lipid peroxidest
free radical®] ¥4 & F7HA71A HH.
E AT FTEAHAAME ded He A7 &grldo] o8 o v 7olFHo
2 9 JEyt 34FHe s FAsFe o Fx3 dEd g Wy-FY
o] FAYAA = A LAHT #He] YT theHY FA = "1‘7}:' HA3 WS o %
oA HiuEi

32,
2
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FH= I MY E sty & /4 Blete HEFGHE THo] & o
H Zul9 butanol ¥ F Z1| H=3FES 4iE 7132 free radical A A FE 9

1 AAaF 7 jESAol 2w AAW AsE ddel HE
hydroxy radical®l 2AH&< 7|1&9 AR €53 -3tk g} Ling 2
Ao &3t AT EHE AolE HAAT EZAA SRy S AZREES FAA
Nu] 2742 FE2< F9PE Wl vty 4733 plaque S FoH Lz Z4
AMZATHIL 8T ol AL SH[E Yl E7|dA e st JEE A7 R #H
o] d+=dl Zul& HETR E, AHw, & old TR/ EF3 Zv R HAL
polyphenols, isoflavones, anthocyanidins® Z& o8 7]%& 713 theksh
phytochemicalse T3l At Zv] ZHEAS BES 2olo o8 =¥ 232 I
go] M En ZAAd EEF flavonesoly isoflavonesd Z& Z-o] 7ol

T2 QTN 5878 plaque Ao HAE dodle AR T Y, it 287
HEE SEE AESA dd B2 A7 o] Fojx 1 Ut

A9 FEAIANAE AFAHLEEQ] TBARS &7 S3v& S oo
dezsd v $9902 JUT old an: dunck: Sue o] o =
oh 48 B4 B4 F SODS CATE 7 2o B #92 =ol7h dehix 2
UAA T GSHSF GPx+ SHHE AAS ToA Fedeoz w4 ey 53 GPx
= Ane 43 2o Sue A O Efdez BAHE BT JANFAAE
bR7A 2 SODE #WulEs EuZ Abolo] Aol YEhix 2kAw GPxe &%
Mol FolHew A YEwTh dRld vlE Sujd FRgE d¥Hse it gY
22 dHAH UO2™ metalloenzymelo 2 A A U A glutathione peroxidase (GPx)<
AFE o2 EAst=d|, ol AAUANA WA E hydroperoxide®t H:0.E E3 35t A
o &4 Wosis 988 3 dEA U

AEHos & A9 2439 d3ANFe A58 dHEYS o, A&
Fvle o ¥ AFAIFH T Ad AdS 748 WFes Qs
AdAola Fi3 5L PSS w9 AZARIHFEY v= FAHE HAUUE
AL & F U9 =% ol .'9'.-'—}"' AulptE 307 o 2 Ao Algdu.
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A3A AYFEL A 52 o] 7L
54 2 AAA : aH{ s At

1. B9 4471 H7}

7h. 2449 554

A 7% HI d= &Y °“°c}7}-"="*- At Q&S H E5t ofn| ik, A A
TS ZAFEH, FAl dA WA TS A FEAEAN o8 HhEn.

A & EE oyt 2o E EFEQ 7] oA (9n), o4 (Mu dm),
Ar) 52 ¢ U slEdA FYso AL&ATh

=
, 8 F71E, otujxqk, XAt 2 QAU E BAMSE (Y. HEA S,
F714, ofu| =ik, A4l @ke dWnl o dHuw) EFoM ZARIU L, NUA T
(AMEn)2 #jujo| gt ALS T

dut X3} phosphorusE &S AOAC (2002)9H o] 3t E43H oy, LA
2714 (Ca, Fe, Zn)3 =& atomic absorption spectrometryE ©|83fa] FA13¢ ).
oln] =ALL 16N-HCl &0 2 7[4E3F amino acid autoanalyzer (Hitachi, model
L-8800)2 ¥-Al&dl9 o™ methionined cystine performic acidZ Xz 3 EA39
t}. Aulab  Feke  BFs;-Methanol HWo|l  2l3]  methylation¥®  gas-liquid
chromatography (Thermo Electron, Thermo Finigan)®, Omegawax (Supelco)
columng Ab&3te] 433t

Mo (AdE)e] AW R L AMEn (nitrogen-corrected apparent
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metabolizable energy)2.2 =3 Qc}. 7| ZAo)2 A|HEL FH AolE AL3}YPn
A WuE FAREER 11 (Olx4elr wWu)h)E T AL vl wIHEA
by—djfference W (Schneider ¢+ Flatt, 1975)9] 3 dlyx] &L F3t@qct AF
F 52 Sprague-Dawley £ 83 (A5 300-400 g), &7 1098 E ARG, o)E
& HAHAo| Aol = &31HA A7 AA 34 B =8 EITASSH.
7|Z A olef WuEgAole] AME $#& Z4Zt ol F4] 1ollA et Zo] F3tz,
ThA] &2 2)d o8] HAHAS st 2 AFRE 9] T4 39 tdsd HFF
o2 wWulel AMEn %<& 733 Y. 4 98 9 BERARE9 gross energy S HL
Bomb Calorimeter (Parr 1266)Z & A3 gt}

&4 1) AME (kcal/’kg feed) = [(GEf x X) - Yefl/Feed intake
GEf = A43d 24 o]9] gross energy (kcal/kg)
X = A=

Yef = & vl qRA] (¥ %2 gross energy, kcal)

&2 2) AMEn/g feed = AME/g feed - 7.82 x (total N consumed - total N

excreted)/Feed intake (g)
782 = AR AA T (kcal/g urea-N)

52 3) AMEn/g test ingredient = AMEn/g basal diet +(AMEn/g test ingredient

- AMEn/g basal diet)0.5
0.5 = test ingredientd & 3n]&

2}, H71 43
1) 22 g4 g 24470

wo] Ggs FFL HAHA PYow EHY A= Table 1-30149 2}
ool zuwd $Fe FAL AHE 71FY W 597-649%, @RS 715-819% F
Zzoz @rt Wulo] s WF 14% A= wuA o] o BATh Wrlo] WA
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dAul o] =X v, 2HF 2 X3P FFE 3697 9 BAUY

W) o] ZagdF2 0.005-0.006% ol drle g TFHFL 0.008-0.009% TF
o2 Hl&EFoer, < FHL e Ho  FAZH © %o}  WHu|r}
0.0910.091-0.1030.103%, @77} 0.29-0.32% o] olATt IV e &Hnirp ¢ F
o A= o 2%3, ol #HT @7t 1/3 A= o ggvt (F 3-3-1). ot &
F (E 3-3-2& @rlzh wvlel s8] RE obulweAtelA HwA (tyrosine

methionine#]| &) €2 ITEA 10-30% AE ¢ 2ok, X uAF 82K 3
A2 8$d 22 Byt 28 oleic acid T

o im o] &
w8l 37.0 o) 298%2 o ®2ekrh

¥ 3-3-1. Wu|e} &Anjo] FFY AutAAR 2D A I F

Q
e

2 3-3-3)2 @7

w7} Huo]

gl ) &
HEH &
of A4 of % aAX of A B E HxE
T, % 15.8 14.2 13.2 15.8 14.5 14.2
G % 0.97 0.49 6.44 71.79 3.19 7.15
Z A % 0.57 051 0.35 223 2.26 2.19
8, % 0.36 0.52 0.35 1.44 1.36 1.55
3%, % 0.41 0.38 0.35 1.31 1.39 -1.08
245, % 0.006 0.005 - | 0008 | 0.009 :
ol % 0.103 0.091 - 0294 | 0318 -
¥ ppm 7 5 - 13 13 —
ol¥ ppm 14 14 - 18 20 —
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# 3-3-2. 9m 2 @ujel opwxyt 24

4w d T
oF v = A
(94 (94)
- % FA AH -

Aspartic acid 0.56 0.63
Threonine 0.21 0.24
Serine 0.30 0.34
Glutamic acid 1.10 1.20
Glycine 0.27 0.31
Alanine 0.33 0.38
Valine 0.40 0.42
Isoleucine 0.23 0.25
Leucine 0.48 0.53
Tyrosine 0.32 0.25
Phenylalanine 0.31 0.34
Lysine 0.20 0.26
Histidine 0.14 0.16
Arginine 0.52 0.55
Cystine 0.14 0.16
Methionine 0.16 0.16
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% 3-3-3. ¥v] & Avjo] AP =4

L g | @
| vk At ~ ,
(&]A) (o] &) (& A4) ("5 &)
———————————— % FA B~
Myristic acid 0.6 1.3 0.3 0.4
Mpyristoleic acid 0.2 = 0.1 0.1
Palmitic acid 19.1 19.8 17.8 18.0
Palmitoleic acid 0.9 = - —
Stearic acid 1.2 1.7 1.4 1.3
Oleic acid 30.8 28.7 38.6 355
Linoleic acid 39.1 39.1 37.8 38.7
Linolenic acid 2.3 2.2 2.1 2.8
2) Mulo] oA g F
AR FF ZHol AEE W] (A2 JFx FFH duN FFL 2
A= Table ¥ 3-3-40lA ¢t Zoh, dF vo] 2wz o] 7302 Lol XA}
g e FF9 Hujd s duwlA FFe] 08-13% HE ¥ BUR. =AWH OE

FYa FFe TrE TEESH vEFAT

¥l 1 g%ﬂ%)ﬁl HAHA thatdl i x] (AMEn) &35
3,603 kcal® e}y,
o] ®31¥ 3690-3730 kcal/kgoll H]3} 100 kcal X ¢ 234

& 23
AT 2, 2001)

= AHdA 1 kg®
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¥ 3-3-4. Wu)(AF)s] AMAR, T opuxi 24 P thAbo] I (AMEn)
&%

Jut B % T8 obn| At %%
T, % 14.8 Lysine 0.27
Zda 9% 7.32 Methionine 0.18
Z A4} 9% 0.60 Cystine 0.18
Z44r, % 0.31 Histidine 0.25
Z3 &, % 0.49 Threonine 0.26
Aol ¥ Xl kca Leucine 0.65
i ]fjl\/[]En e 605 = 26.2 [soleucine 0.32

i
o
r O

2. AT ratdl A & 2lo]9 Q 7F T Ao T4
(total phosphorus)®] bioavailability =#%

7h. Ad A

2ol E71d sk EM A3 Ca (0.005-0.009%) o vl3) P &% (0.091- 0.318%) <
2 & FgFE F8 FrFL Caol oty Pojdta #dsigl. &d Eo9l+ P
80% ©]*4°] phytate form®] Po]™, available P & HF& ol Y ddlygo=z
phytate PY 23U FF&€L 50% °]3lo]tHGropper 5, 2005).

4. 49 54

A Aolo] ek FRH total PE o8 W A F<U FHAAA 34 P (available
P)o] @72 A Hu F A4 Ao Eo]d+ total PF bioavailable P& v & &
H7lZA LA T
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. AddsE

Sprague Dawley, 72 olf& 2 42 vl2]8 7sa 547 APxAo] JLES
§ ¥ 29 Hol8 FadAT

o, 43 A4 R 4349

A He BEEA ol 470 A Holat & FL, Z} Ho|Td 6mte 4 uj X33t
=] = AAD (purified) A ol 83l YgzRyY FFHE P &g
A23tstTh & Aol& #Ano AL 60%, = 30% (FA 71F) TELE HI3
(T} (Table 5). @u|E W ARl £F0 2 HIME olf+ &v e F P TFo] W
ol o] 3] F£Fo2 Wy Wit}
THolre dwd FHosE FAdFE® (isolated soyprotein)S 19% TE L
Z o] &3tH o™, casein Al ISPE A& ol Y5 AA S P &Fo] ISP7F O
AAN7] Lol BAaoldE XS BE APAIHT ISP 19%E #H7FstHA ISP
Z2HEH FHHE P FF2 0152%2 LA skt EFH ol F71H Q H4
S8 A|9& dicalcium phosphate (anhydrous)E 2}z 0, 033 2 0.66%= #7138l
Al AHelel F 9 %E 47 0152, 0227 2 0.300°] HA s, FrIH A%e 47
0, 0.075 % 0.148%7} = At
Aol A5 F P #FE [ Ao TR0l weh 0214 - 0.247%] ¥ 7h
Ao ostA #Hulet dAn|2RE fUlEe d%E o4 Winel Hu Aol Z}
ZF 0.062 o 0.088%°]™, HXE Wujet Hw2folL 0.055 9 0.095%7t =AU (Table
7). 25 A@Ag T A E calcium carbonated 0.76-1.23% HHUZ H7Isld Ca
: Hel 87%< 05% 5] HA st @A olE 3FL Ao, &

A Fad 1240 A= FAANZAL, g4 F RE AR RE tbiad)

femurE A3t HAA -70x B AR
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ob. ZAL F5 2 BA B

tibia®l & Td FEYE AAZF F AXAF)3L, Soxhlet XA NA 24A7F =k
ether2 A 2-& AASTIFT. HH 6002 A A3 Muffle furnaceo] A 10A17F o)A 3]
StA| A dry fat-free el A e B BE F3YHU

3) Bone breaking strength (33 7 %)

Instron (model 8511, Instron Co.) & AF-&3}4] tibiaZl ¥ & W FEE FA 3
[Tk WE three point loading®. 2 A X|8}iL, load cell®] crosshead speedE 0.1
mm/sZ 3tHA B2 do] HgFE& ZA3A breaking strengthZ W EFR T

285+ dual x-ray absorptiometry (DEXA, LUNAR®)E ZA39 Y. Tibiag
of BRol YT E PIXImus™ densitometer programs Al&3led g/em’Z UERY

ot & HolE MFT rate] AT W} HolHHFS F 3-3-6A4 e 2
t}. E_%—-}O]:FL rat®] AF o] W total P & ZFo| F7H wel 7243 zolE E
7betdch. Aol HFT total P &F e 7t wet FUksle AEFS B
i, Aololdaex 1d Wt NAdHe PSS BT AIN93-G(Reeves &, 1993)q
o}t rat®] Ca 3 P 8 7S 27 2ol 05 ¢ 03%°l EFA oo 3HA 49

b
AN

IR b
o

o)
_>f.,
o|N
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TAFHCE Fd

<

9

o F37t 4% (0225%)F W&aA YeRtT

A=

¥ 3-3-5. & ddH ol WlYR

o]

T
.

F AojdH = R Ao]o] 8 F &9
i & Aol 9 total P AH%F
Ay dANA &
FEolA. ¥ 3-3-69] Ao ostH AA o] total P o] EFA o]
FF3 Hl2IA T rate] Aol olFH A o] YUUSE Yy, of FES

=How HdAs

9z P £ & AR o A HE
0.150% | 0.225% | 0.300% | ®W#=] | &An| | WHu]! FHo
___________________ S
2 (¥ a]) - - - 60 - 60 -
2 (dr) - - - - 30 - 30
Dical. phosph. |0 0.33 0.65 - - - -

ISP 19.0 19.0 19.0 19.0 190 |19.0 (19.0
R 62.5 b2.4 62.32 2.74 3263 (274 |32.63
5 6.0 6.0 6.0 70 |70 |70 |70

a—Cellulose 6.0 6.0 6.0 5.0 0.0 0.0 0.0
7] €} up to 100 up to 100
Nutrient contents, calculated

AME, kcal/g |3.73 3.73 3.73 3.60 3.73 360 |3.73
C. protein, % |16.6 16.6 16.6 20.1 189 {20.1 [189
Ca, % 0.50 0.50 0.50 0.50 0.50 ]0.50 0.50
Total P, % 0.152 0.227 0.300 0.214 10.240 |0.207 ]0.247

' Tert-butythydroquinone 0.0125% 3 7}

2

DL -methionine, DL-tryptophan, chol
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¥ 3-3-6. & o] 971 A HNo|HHAZFH MF F7to 9 A &+

Alojo S -2
2l o] A g As 71| Aol 43 (?nth]jGij Z A AAF
————— g/rat/day —--——-- mg P/rat /day
0.150% P diet | 4.06 £ 0.70 ° 163 + 1.3° 407 + 043 @ 248 + 1.93
0.225% P diet | 497 + 037 ° | 178 + 08 *® | 359 = 0.12° 40.4 + 1.87

0.300% P diet | 578 + 022 | 187 + 04 ° | 324 + 0.10 56.2 + 1.24
Aa] (e]A]) (545 + 044 °°| 178 £ 0.7 *® | 327 £ 022 °F 38.0 + 1.50
du (24A4) 576 + 029 ° | 183+ 07° | 317 £ 014 °¢ 43.8 + 1.59
W] (ZE) 595 + 037 €| 188 +1.1° | 315+ 007 ° 388 + 227
du] (A¥) [554+043 °°| 181+ 06° | 329 £ 020 ° 448 + 153

a, b, ¢ P<0.05

Al. & 2]o] U total P9 bioavailability =

Bz AgExe =& EFEHolTe F7H P HAZE G €8 7IFEdAs
regression equation2 T3tiL, 7)o 2 Ao|FoA AZHE FHlE = total Pe AF
FS dYSIHA & total P biocavailabilityE AAtZAEE A oAt old HHE P
o] W o] 71AdE AL+ bone ash%, bone mineral density % bone breaking
strength 5 371% 822 Z2AXE 7]F0 8 o]&3 1A gt (Table £ 3-3-7).

X 3-3-79 Ao o3}H EFH o] AF F 7} tibia ash%, bone density %
bone breaking strength 5 X< ZSAAAAN vl I3 T2 regression
equation (R’= 0.69-0.83)°] Fa A v}t (data not shown). 2} & Ao]F<o o
2] w9kg-o] oY A Buh A ¢ F;ol & total P biocavailability AHAtgke
100 o] g2 UelY ooz A4lel E7FsstA HIULH AE 0 & Hold T
A oo AFS total P A Fo] 381 mg, & THeZHES P HFH o 11.0 mg
o] tibia ash%+t 62.1% %t ol EF Aol (0.225% P)o| 7-F total P A ol
40.4 mg, inorganic P A3 #o] 134 mgo]™ tibia ash%7} 60.1%{tt. o= oA
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ml ool P AF o] EEAOIE (0225%)9 ¥&) o ALol® BTaT W 3%
T 621 9 60.1%=2 © Folxow, & PY bioavailability7} 5718 Pol H]&] 100%

ojdolgt= AL HAFEH. o9 & Ao AFTFIIE X B SHLFAA
el ¢lth. Phytate P9 o] &4l o] F718] P (dicalcium phosphate)ell H]3] A3

1}
pro
s

| =)
=

tbe= Aol ddbEel o]& o2 (Gropper &, 2006) & Ade A3e= o|&Foz A
o] &7} 3%ttt

Mol Ar] AYdTANA dvuldY total P o] 2F Ar|FRt ¥ EI3d=
T&tz #u)F 9 tibia ash%, bone breaking strength SolA] Wu)|+ B} A %<

7oA glol ozt o Aze ZFAE wolm Ytk o)A Az wolo) wuls Avld
t Bol E99E Ao =2 FJtE = phytate WEO Ca 3 P 59 oj&8Ao] % H
HE Lok iEd AoZE HAY,
¥ 3-3-7. 43dad QA AHF L B )& FF(R), L
EF HolF, %P | o A 4 X
g 5

0150 | 0225 | 0300 | =wm | &w | wo | &o
Total P, % 0.152 | 0227 | 0300 {0214 10240 10.207 |0.247
P from ISP, % 0.152 | 0152 | 0.152 0.152 (0.152 10.152 10.152
P from rice, % 0 0 0 [0.062 1008 1[0.055 [0.095
Inorganic P, % 0 0.075 0.148 0 0 0 0
Bod ight in.
o0y wesAt BE L 1 50 | 58 | 55 | 58 | 60 | 55
g/rat/d
Total p intake,

o ntake 048 | 404 | 561 | 381 | 439 | 389 | 447

mg/rat/d
ISP P intake, mg/rat/d | 248 | 271 284 | 271 | 278 | 286 | 275
Inorganic P  intake,

0 13.4 27.7 0 0 0 0
mg/rat/d
P intake from rice,

0 0 0 110 | 161 | 103 | 275
mg/rat/d
Tibia ash, % 56.8 | 60.1 627 | 621 | 606 | 626 | 56.8
Bone density, g/cm’ 0083 | 0.099 | 0128 | 0.114 | 0.116 | 0.107 { 0.108
Bone breaking

205 | 289 385 | 399 | 389 | 336 | 325
strength, kN
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3. wA 7] ratil 4] & 2oje] Ca, P 438& ¥ £3&

7t A4d 53

A7) ratel| A & (YA, HE]) Hol9 total Ca® P 43& ¥ F3HES HIM=
Ab ST

4. 29 U

Sprague Dawley 3 15 vlg] (H A F 210 g)& A3\ Y. AL diAl A
ol o A& 7|7k BY)S AT T AFA AolE AFAA AFIHA EF =&
3 AFHs Gk 2o dF o] wiFE= Table 5ol A AAE A FYUsigon, vl
W EEA T A total P o] T +F (0226%)e AS A9l vl

Aol 9! B &9 Ca¥} P &% AOAC (2002) WHo) of& EAsGd. dut &
&3 SHEL oty T 2o o3 A3

Adl A 3lE (apparent digestibility) = (B = - & wjAd=:)/H3E % x 100

4
Addl =2A & (apparent retention) = (AF=F -8 = wjAd=)/AH=F x 100

AE Az A AR (94, AR F X3 2 FF (M), Eu) F HRE 1y
3te] 2 x 2 factorial design®l] <&} A &4 3G},

. 49 43

F217] ratoll A & 240]9] total Ca I P9 dut 4 =Nk
t X 3-3-8ol A9t 2ok Ca & P AAF L widFA HE Mno} Huls 4F

=] © 1l == o_0
gte H 34
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Ca®] gut 23L& EFHo|T (55.6%) I & AT (56.1-60.79%)Ae] ol <
o7 AT 2HY total P9 A3E&E #nF  (71.3-724%)°] @R T
o

o] oA wWin|e}l #n AT v FAHLE FoIA o HA 4 A
]

AEY EA Fase, 2FFE AF Aboldl 71Qdgk Aot

%

(58.6-58.7%)°l ®l3l ol +FEoz © Fheon (P<0013), EEAolx (61.4%)

sl o7t YA Cadl ZHE (504-592%)% Aoz Fold o7t YUK
o, wujel FulFe A BAMA Hol7t RAY #WwFo] BF @uFHrh %z
o £& 2%2% 348 Hol: APAth @A total PY &L A ]
(70.8-71.7%)9} @n| (58.0-53.1%)7to) og Xoj7} B{i, EFEAo|T2 2 Tt

of =Fo|Fut. F AAAZHS Ca, P 43 &0y A& X5 H£d

T

o
N
MN
o
v
o

4714 Z2A% Ca 3 P9 A58 & Ao o] ofy Aojd THA T

AN FAE AE EFHo] Fo] FALHE Aolth, A A o]|9 total Cas B EHFH
T AL AAY 1% ALZ o] $ vv)dly ) FFo] calcium carbonated| A
g Aot J8ldx BEsln wulFel 4380 dulFgel vl $Ax glel 23E

|

2 = =

o) o £& AL @ro] o B Fo] S0l phytates] 7N Tk BAT) ol
g 38kl

total Pe] A3 &AM ¢ A3 etz gt A Aol AZRE

total P9 7| =+ oF 25% Aol UmA = ISPAA Fal= Aot &

9] total P & 3t&0°] Wu|Fof vla) Fo3tA A3tE o+ HA| phtate TFe] x}o]

d Hdies Aol Hlas & o Hu[E 60% TRl Aol H7He

A& &M Ca old Po ol Ao EE ¥ dFS "[AA Fetes A
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¥ 3-3-8. FA7] ratol| 4] & 2ol Ca, P 4387 F3& H7}
cd
EE
94 i3 %) & 13
Basal © o |
Treatment _ ks
diet
ul ] & o} gl 7] & ] p value
Total Ca
Intake, 126.3+11.3%|1289+6,07111.9+5.3(105.2+2.7°| 97.8+19.6°0.015 | 0.082 | 0.460
mg/rat/d
Ca Execretion,
mg/rat/d
Feces 55.9+10.1%(54.0+2.5P] 49.1+3.2%° | 41 5+9.2° | 40.3+7.0° |0.016|0.415|0.613
Urine 35:1.0°°|4.2+2.7%®| 64+15* | 1.5+0.7° | 2.4+1.0° |0.009/0.143|0.510
F +
; R 50.4+10.8°|58.2+1.4% 55.6+3.3% | 43.08.7° | 42.746.9|0.003 |0.675( 0.732
rine
Total P Intake,
° TS 457440 146:722.2| 50.0+2.4 | 42.141.1 | 41.9+84 |0.041]0.572|0.526
mg/rat/d
P Execretion,
mg/rat/d
Feces 17.7+2.0%°113.4+1.6°| 20.7+1.4% [11.7+5.7°117.5£4.8*10.303]0.019|0.752
Urine 02+0.1 | 02+0.1 | 02+0.1 | 03+0.2 | 0.3+0.0 (0.322(0.974|0.894
F
eces 17.9+2.0(13.6£1.6°| 20.9+1.4* [ 12.0£5.8° | 17.8+4.8%|0.320/0.0200.752
Unne
Digestibility, %
Ca 55.6+7.8 |581+1.4| 56.1209 | 60.7+7.8 | 58.5+3.9 |0.363/0.441 |0.962
p 61.4+2.6%°171.3+3.2°| 58.6+3.5° |72.4+13.1%| 58.7+3.5° |0.89210.01310.905
Retention Ratio,
%
Ca 52.8+86 |54.8+14| 504+1.0 | 59.2+7.3 | 56.0+3.3 [0.067|0.142|0.811
p 61.0+2.5%170.8+3.9%°| 58.1+3.5° |71.7+13.4%| 58.0+3.4° 10.935/|0.014|0.905
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4. 737F7] & BZF2H o] AL 2 AT ofr| =it 2

7t A4 53

A 29 mousedl A AL 65% FFo02 IS AolE FAT w A3 oy

Abe Egtt

oX

. AdEsE 2 29 A4

o] &3t 379 A 3AFH (Sprague-Dawley rats, o AF 47g) 48718 E 67§
Ag 7o gula]® wj 2] stH T P ZTH(AINII-G 4 o)), & 20]+0% amino 4, & 2
ol+cystine (0.17%), &  2Alo]+cystine(0.17%)+tryptophan  (0.04%), & A o]+
methionine(0.1%)+cystine(0.17%)}+tryptophan(0.04%)E & 7}ste EF 679 AT+
FUT. & Aolo o]F 37HA] ofn|:=AtE MR ol = AIN93-GeF NRC (1995)
AMISEE 59 olrjxt 8733 & 2ol A oAl T AAEX| 9 Bl
2 W /3 ofu=ibe] A1AE ofr| 4 tryptophane] A2 gk ofm|=qto® 11}
7] dZoltt, wEkA olF Al F A2AS oln|=AtEE AAER Aol HULs|x
o] 29 HIIEHAE FAFA FARTh AT7AM ARETE &9 ofm[gh JHES HAAZ of
nx=4l 4712 4% AE 7€ 9.

4Y717E 37 B Ao HAFL 2-39 Ao HNYL, AFS AFY 1A

o2 7haA FAdT A FAAT qALES A3 HolE AHEste 15U
TEE THIRH
ot A4l

Ao AL Aol AIN-93-GE W22 33 Table 9A 9 o] ZA| s}

o ALY 9852 AMEE adA 9o =2 casein(Fonterra, Newzealand), ISP

(The Solae Company), rice(FA3 v, dF &F) glucose (ALAD), soy oil (AL A

), Mol H (Sigma-Aldrich), BlE}9l &34 (vitamin mixture, Dyets), 7|4 & &
=

A (Sigma-Dyets), 718 mlZFAHE2 AdaS ARESIRT & A9 Holof & F
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TELE 9 Aoy #Brsee gy dEFH FEHES I

¥ 3-3-9. 437 ratd A A3olr] =4 A0S 9T AF Ao|v]FIE

A Aot F7F A&

Control Met.% O Met., % 0 Met.,% 0 Met.,240.1

| (AIN93-G) | Cys,% 0 Cys.,% 017 | Cys.,%6 017 | Cys,20.17

Tmp.,% 0O Tm.,26 0 Tip,26 004  |Tip., 2.4

_______________ % ——— e —
Casein 20.00 9.00 9.00 9.00 9.00
ISP 0.00 6.50 6.50 6.50 6.50
Rice 0.00 65.00 65.00 65.00 65.00
Glucose 62.936 1.736 1.566 1.526 1.426
Soy-oil 7.00 10.00 10.00 10.00 10.00
Cellulose 5.00 3.00 3.00 3.00 3.00
Vitamin mix 1.00 1.00 1.00 1.00 1.00
Mineral mix 3.50 3.00 3.50 3.50 3.50
Choline bitartrate 0.25 0.25 0.25 0.25 0.25
L-cystine 0.30 0.00 0.17 0.17 0.17
DL-methionine 0.00 0.00 0.00 0.00 0.10
L-Tryptophan 0.00 0.00 0.00 0.04 0.04
A AHsHA| 0.014 0.014 0.014 0.014 0.014
Sum 100.00 100.00 100.00 100.00 100.00
Calculated values

ME, kcal/kg 3700 3500 3500 3500 3500
Protein, % 17.9 17.9 179 17.9 179
TSAA, % 0.962 0.630 0.832 0.832 0.932
Meth, % 0.534 0.436 0.436 0.436 0.536
Tryptophan,26 0.22 0.206 0.206 0.246 0.257
Lysine, % 1.38 1.30 1.30 1.30 1.26
Arginine,o 0.626 1.09 1.09 1.09 1.062
Histidine, % 0.478 0.532 (0.532 0.532 0.521
Isoleucine, % 0.792 0.973 0.973 0.973 0.896
Leucine,% 1.656 1.72 1.72 1.72 1.655
Phe+Tyr,% 1.84 2.938 2.938 2.938 1.835
Threonine, 2 0.754 0.809 0.809 0.809 0.788
Valine,% 0.976 1.218 1.218 1.218 1.076
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. N2 53

AEEFE 12X Ao A FES EAsA L, dry iceZ vFH F Ao oF 1
ml & 84S AFHSH 3000 rpm 10min & centrifuge & & L& 23l &
o 1] BUN, total cholesterol, triglycerideE #43}7] $43t - 70C o A& SR}
3 A, &7, AFASE JAEstd A3 E 718 AAT T FAE
E AlE+ -20Cd A dExT s

oh. AR 24

2lolo] ©id AES AOAC (2002) o ol wel AAstgen, ofn| =4t #4]
< 6N-HCl &4z 7l + Ase471E AMSst A #F(1L-8800, Hitachi)st i
oF. @9 BUNL urease-indophenol ¥ ©]&3 BUN TEST Kit (EMBIEL)E A}
£33t A S580nmolA AR, Y | total cholesterol# triglyceride T HF 2
EAHE o]83 Total-Cholesterol TEST Kit (EMBIEL)®t Triglyceride TEST Kit
(EMBIEL) & A}&3std Z+z w4 500nm3 550nmoll A1 spectrophotometer (Ultrospec
2100 pro, Amersham Pharmacia Biotech)Z &4 s} %t}

o, BA A

BE A5T SAS (ver 91)& o]&3le FAAE 3P Agdxses A EF
Q2 (mean + SE)Z AAEFF T One-way ANOVA BAM & 7z} Hif 7o zlol:=

Duncan’s multiple range testE o] &3t EA34 ).
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AL A9 A3

7] ratl A & Aoje] Agtolm|il Fel 43 Ad+= E 3-3-100A4 9 £
AZF =7 ko] diRT (AIN93-G)H &+0% o}u| =4t (&+(0), B+cystine (&+C), &
+methionine+cystine+tryptophan (&+MCT)v°] 83t} 2 +cystine+tryptophan
(B+CT)TY A% AF F7HFo] 718 AU Aol AFZF= 7 AHAo. 719
A (AF%)ANs & AT ol F2d Zel7F AU

B+CTTY AF F7Ho] &A+CTd H 3 F3tA #HA3RA T methionineo]
e HA B+MCTZANA B4 88 AL AP A< amino acid imbalances] H &
BoFa k. o & AolFoA  FFIolu|inito] AlAF  ofr| =Abo]l,
tryptophano] A2z ofmj:=ito s oA4HYE Aol AU AHelghn HAT. A2A|gh
ofu] =Ato] H7FE Wl ¥lZE imbalance Aol UEY A Fo] ZAFHIIY AOE AT
"t} BUN &2 o] olnx4l 24 vl &S& & wrgstn A FgArh. #+MCT
A BUN¢| 7} vA JYebd A3 o] Ao]7-9 2Ao]o]g§ & go] 7HF w“dd A (2.3)
o] NZ Aol vt AHEEHT
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¥ 3-3-10. A A7) ratoll A A3t ofm =4 &2l AFY At

@ o|Fe] F7b 8
Control
(AIN93-G)| Met.% 0 | Met.2% 0 | Met,% 0 | Met., 201
Cys., % 0 | Cys.,2% 017 Cys.,% 0.17] Cys,2d0.17
Tmp.% 0 | T;.% 0 | Tip.% 004 | T, 20004
Performance
Feed Intake, g/rat/d| 13.4+0.4% | 145+05* | 14.4+08 | 11.7+08 ° | 13.6+05
Weight Gain, N ) ) b .
5.2£0.3 6.2+0.3 6.1+0.4 47+0.5 6.0+0.4
g/rat/d
Feed/Gain ratio 2.6+0.1* | 2.4+0.1% | 24%0.1*° | 26+01 ** | 2.3+0.1°
Organ welght, %
body weilght
Liver 4.2+0.2 3.9+0.1 4.1+0.1 4.0+0.2 42+0.2
Kidney 1.1+0.0 1.0£0.0 1.1+0.0 1.1+£0.0 1.0£0.0
Pancreas 0.3+0.0 0.3+0.0 0.3+0.0 0.3+0.0 0.3£0.0
Small intestine 3.1£0.1* | 29+0.1*® | 2.7+0.1° 2.9+(.2%° 2.8+0.0°
Serum, mg/100ml
Total Cholesterol 81.7+2.4 | 90.0+38 | 814+54 | 83742 | 80.0+4.6
Triglyceride 30.8+1.6%° | 32.9+2.1% | 259+1.6™ | 24.3+1.6° | 22.3+2.4°
BUN 126+1.1% | 13.1£2.2* | 109+1.2* | 9.2+05™ | 84+05°
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5. 4%7] ratdl A & FTF2o] /| U A3t ofu] =4t Fol diA} A F

7}, 48 53
Al AFo] Q3] A7) ratll A & Aol AF ol =i 23ty A o]th

v, A3 Sy

A5 194 ARE3RE AolE FHI}AEA ALY AgEH FHEE SAH3AT
Z} AY 3t 3utE] ¥ Sprague Dawley ratE vl X8t 17 tiAMEE S SlHA B3
=& 29 AFHIAT B, =29 AL AOAC #HH (2002)9) wzt EAslH T,

o diA 29 43

447) ratl A & Holel Adolmcal FAS % hANY AFE E 3-3-11
AN 2ok A2AAD, B Dro) WHE, D2 Auk £34E, A% FHLAA
BE AYTH 9% Hol7t AT Dae Uut 23hgo] 903-96% FEIR
i, HHEL 63.7-71.7% FTIHTH FA #+CTT Ax FH&<] A= 7}

A @A dEd A%e mAth
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¥ 3-3-11. 437) ratol A & Nolo] A opv x4t &

o
A B4

& A% diA 249 4

A+
Control fyret 9 0 0 0 0.1
(AIN93-G3)
Cys., %0 0 0.17 0.17 0.17
Trrp., % O 0 0.04 0.04
2 ‘Q:’_{‘_ A = E]:’
® HAS 362.6£73.9| 352.4+49.2 | 333.4x55.9 | 300.4+£31.2 | 351.5+39.8
g/rat/d
T AL A F
g/rat/d
5 19.1x4 .4 29045 30.3+17.7 25.3x4 .4 22.0+277
= 33.9+24.4 | 100.3£34.5 | 73.0£22.7 84.7+£30.5 33.2t72.2
2+ 5 103.1£259| 129.3+31.6 | 103.3+209 | 110.1£29.0 | 11094749
b A3tE, % 94.6x1.4 91.6x24 90.3x7.1 91.5+1.9 03.4+1.5
AL =4E % 71.7+x1.3 63.714.3 68.8+5.6 63.7£5.9 67.0x23.7

ot
o
o
2
—
=
ok
--'—l

A7) ratoll A 2 2oAMe ZE dldERE A HolE H9
Il e ib2 S &otrqtol B, o] tryptophano]dti #TETE 259
SAI A AINGS-GolAM et sdstH, & 43 WMIdEE AT o FFFotn =it
S 0.27%, tryptophans 0.04% H7He o) ojo] & & &o] 714
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6. 7+ A7] ratolA] B T2 olo] A3 ofv]=At 2l L Q FFFA

7t 24954

F A1 71 ratellA] & BFA o] A ofv| x4t B L QT HRA}

o0& 9l A 3AFH (Sprague-Dawley rats, B HZF: 274g)S 7uldl¥ 302
U 24z dlZ3 (AIN93-M 2lo]), & +0% methionine, 2 +methionine(0.1%) 4] &
473 398 RA. o] 7|7 Ft Ao HHFL 2-3d AR FANF L, AFS ¢
TY AR JIad LT A SAHRY. HAMEE S 4 Aolg A&
1F743te] ExE ARG A@H o9 otmx=qt &7 AINI3-M H NRC (1995)

th. Aol

Aol AFEE HolxE AIN-93-GE UIRT LR 31 E 3-3-120]149F o] uldts}
At Y8 F AlLE dwza o2 casein(Fonterra, Newzealand), ISP (The Solae
Company), rice (F31|, 95 F§), glucose (MLAD), soy oil (AMLYAT), 2olH
% (Sigma-Aldrich), ®BlE}®l E3tA (vitamin mixture, Dyets), udZ& ZE3 A
(Sigma-Dyets), 7]Et P ZFJES A Fg& AHEEAT. B dPHol9 60% TFEL
= 7
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£ 3-3-12. vA 7] ratol A Az ofv] =4t BQ A Ao] wlFE

Dietary groups containing

AIN93-M |# + 0 % Met. g+ 0l %
Met.
___________ Of e

ISP 0.0 3.0 3.0
Casein 14.0 8.0 3.0
Rice 0.0 60.0 60.0
(lucose 23.942 12.242 12.142
Starch, corn 46.5 0.0 0.0
Soy oil 4.0 8.0 8.0
Cellulose 0.0 4.0 4.0
Vitamin mix 1.0 1.0 1.0
Mineral miXx 3.0 3.0 3.5
DL-methionine 0.0 0.0 0.1
L-cystine 1.8 0.0 0.0
Choline bitartrate 0.25 0.25 0.25
g AESHA] 0.008 0.008 0.008
Sum 100.0 100.0 100.0
Calculted value
AME, kcal/kg 3600 3454.4 3454.4
C. Protein, %% 12.6 13.8 13.8
C. Fiber, % 5 4.3 4.3
E.ether, %6 4 8.4 8.4
Ca, % 0.5 0.6 0.6
P, % 0.3 0.31 0.31
Lysine, % 0.92 0.976 0.976
Methionine, % 0.33 0.37 0.47
Cystine, % (.24 0.19 0.19
Tryptophan, % 0.16 0.17 0.17
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et Alg 3

AFFE 1287 Ao HIFES AU dry iceE2 vFH F AAA oF 1
ml ¢ dHNE 2\FH3AH 3000 rpm 10 minF QY centrifuge §F ¥ AFES Ejsto &
A ] BUN & B43}7] 918t - 70T o B& stgct. 57 A7 3, o A3 F&
By A% dAdREAA HEdd dHXZ2 F7E AAST F A FEES FHE)

o BAE 24U ZE A8E 0T WSEP Ak

o Al B4 2 43 27 SAAY
NE BAHs A% dste A PHe o Agelqst EQan

v, 49 8%

FA7] ratll A & 2ol Ag ofmx4l ) AY A} E 3-3-13¢A4 2 #H
A ABTe do] HAAH, AF F7h Holo]&EL&TFTAM FAAHLE Fol¥ Aol7t
ARtk 28y £A3H o2 Eul A+methionine wolA HF F7HFF o] ol &8 &
o] 7} %3, BUNHS FAZSRE F3tA (P0.05) 7Hd ‘Udth °l& FHHL
2 H7tstH & 2Ao]Fd A methionine®] A1A|3F olul=4tolw o] @ FHF2 HA
3 0.1%9 H7/HE E8 2 83 UH.
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¥ 3-3-13. FA7] ratdll A & Holo AT ofn| =2t 32 AY 23

2+ 0 % 2+ 0.1 %
AIN93-M °
Met. Met.

Feed Intake, g/rat/d 23.5+2.1 23725 25.3+3.1
Weight Gain, g/rat/d 3.7+1.1 4.3+1.3 5.1+1.6
Feed/Gain ratio 6.8+2.4 5.8+1.1 5.3+1.2
BUN, mg/dl 16.2+1.3° 13.7+1.2% 12.1+0.7°
Abdominal fat, % of body weight 1.5+0.1 1.1£0.1 1.4+0.1

7. wA 7] ratoll A & Aol A7 ofv]iit 3l AL 3]

7F. A4 53

L. A 43

FA7] ratd] Al & Aole A o}n
AN et Zrt. Al AHolEdAA HA HA
A&l fFeldt Fole molA| Fghrk

1.

AN HH

el
o] 2 9]

SF 2

0.0
T =1

T (324%)9 Hl3) of A4 Ygot 9
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E 3-3-14. A 7] ratll A & Aol AT ojv|:it Q) AL YH A

AIN93-M 2 + 0 % Met. |2 + 0.1 % Met.

A AFHH %, mg/rat/d 483.1+97.9 575.8+76.1 562.5+50.3
A4 AF=F, mg/rat/d

5 51.8+8.0 62.0£6.8 57.3+7.1

139 274.3+49.6 262.3+21.7 266.6+32.0

24y 326.1456.3 324.4+23.2 323.9+32.8
AAhAr3E, % 89.3+1.0 89.2+1.1 89.8+1.4
ALEHE, % 32.4+34 43.3+2.1 42.2+2.8

A 7] ratel] A & 2o
I3 A gk olwl=4ke] EA7}

(0.1%) 7o

o A obrlxat FAL 43
A BzrE R &tk BUN &2k A Br+methionine
7V 2eral Ao] ol8F &% M oy #A+0% methionine -9 H]

44 493 GAEY 2

3 wos xlo|7F AUTH o]+ methionine®] H7l &l FL3A FUAY, Ee

2 Aol Eotu gt TEFo] AL QFF FFEHE
t}. 22y methionine 0.1% A7l dubtdg oz FAH 7o ]
2 aFoldt B 5 v uehA
EANTI #dste Aol v B}

B AgoAs 2e Ao u

Ao AASA o, FhFo
22801 BudAn

L

o 7| M =

T

T 91 53

o Aoy FF3otn]

SE ZAAAM FA 7] ratadll A & A
o) e Ake] @ FHE AINI3-Moll A %
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A4 SEYNT U BESofo JoE
1. 32 4 Sx dd 72439 2%
F& A - EFJv|E o] &F Kk A4 G AE R 71FAH 8L
A B FT5 A g H 3

- G¥9tZzade - 4e ol8d Aud = oo

o] &3 ktk WAAG (HZz=aPF 2 KLk 1; ;f%;ﬁii
o A dzrae M 100% ©} u[_']l—O]- 7&107; -‘:"‘.H-‘?—-L‘;‘g‘
- guelg gaoz |- kskAFA Tl AZ |4 RN i
Kok zgAEe & (o uAE I 24 o awer
}_}\]. = =2 -

AT FAA 1t THE o] &F Ktk doloE AF /T R JFAH A7

Ag A 8 A R H] 3
- e FRol gE A |- e FTH/ AW o
71554 A} ;{ﬂl%zlg; el o s o Wn FA
| L | Do oEmE 100% ©l |F Helel AL
- KBk TololE AF |- & o]&F Yolof | AR A AL A ura
A 2 AW %4 |E AEe] i e |© o F=A e et
3 7} A Al MR e g ©eT
ol dg A¥A
A% FA 2: AYFEE # XEAo AR
Ag A ZE A R H] 31
- 9E % 49 89 |- g 9% #t o
A AR R oA #F |UA FA qg7) B RHA7
% 7} dAN & EFEA
- & Aole] Ag oful |- 47 Ca, PO & - °lst AIN diet}e
AR FQ8 ¥712 8 (428 FHE 24} 100% o] (wlal dd R A
T %(Ca, P) 24} % obul At &l A}
- AIN diet(93G, 93M) |- 437 & #7]7] € 4¥e T3t 4R
o WEFAole] M- (AN B EFAole el A oA
Q) 4% Ag obr:at gl o g zAbg
AL A
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2. A4 71e] FAUdAHN GE ATHE @HE

ko] Hebd R ATZE BGHE
oz
% ok A g 24 E(%)
o KIKAZAG Ao FF 100
1I2Pd =(2004) (o & 27/ J) 5229 AAA 100
o el JY7t Wk R ol EA 100
o KkAZAT A% 715 BAUYY
100
424
o e B thelo|E AHEY A 7}
x| 14 1%
221 5=(20053) “x Wrbe] A A 100
o & EFNole FEUY AYA 100

3. & Eofe] 7l= BAH 9 7o =

- e EF AL 2 wasa A3ved e A7eee A¥sHn AF2A
2 AZRAE A9 BY, HEF, GE FALY WA 2u FAe
g A771E AEe A & 9 Aotk

- o] M7 SRS YE FANA Aol T AYATE ANFo2H 4
A%7)5A e FRANE HAL ¢ Qon U 448 FF 2 A%
A6 7 & 9L Aol

- 71E Auel A ER seo] REF Holy dAHoz HEdy] ofe

HE FET ATx2E 5 2HAY 879 RodM A AH A8 Tt
T Adoz F&A °ol8E F A& HolH.
- & AAE TE - Axs] EEEEe] Kk toloE AMFY Ata FIH A
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ol EAEF el BE AW HE AHF 52 7| HFoR &&=
2ol 7184 Agz Aed F A& Aot

- & goloEAEY M R HEHATE T = AWV HEFTIEIE

of e AYdtn HEAFEE 71ELE & 8 1#/Y A7 ENE B
el MEo AVIE vEE & Y& REZ 7|3
S ve gEAH & FFY FIEAAES B4 dA A AdEe &
o A2 Y% FEE FHEA Ho 7Y AEE A% JIxARR o]FE
A& Aot
2 ZEHole e o r|Ee] FTEAP bl A4F ¥y 7A€
29 FEAF AR Feviete] AT Fejol Bo 2 UM ol
d g A Ho FE24HE Ao A o] ddsE £ YUs ASE U|dggd.
2 FFA ol AR wt T AFFE AojAdo]l EF4 o] A F
=3 98E g3 HElE ddE.
hard A ZFAo)7E A 48 RdE Y ZEHolE AHIAFHWE T
g3 Aol FEHUM 7|E AFALRS S =
g ZHA HedH, 84 AR S ¢ds
2 39 WA 7t H4A g& AoE #ALE
of #3 & % AMY WA dFZ2He A
g Y3y & AHlel FoAS Axsm & e A FwdY HrE d
st s &5 FU H & AFY JHEAAA TR ouAd 4 UE

C}..

Ol
>
oo
=2,
o,
"N
O
=8
Fass
rlr
1(2d
oL,
©,
|0

HH
rif,
> _\1'1,

&

O

——i

- 137 -



7}. Sttt
<FIAHA>
H a3
_ H} 3 A 2 ) g | s3I | dL9d | ZW/=A
3 3 HN
ANFZ2AE Y3 v e CKIR) 20052
cTEE TR W L E
1 (A7 d 2 S o] &3 2| XAH (=38 9 2005. 11
= A A X
G2 T2 a9 s
| 5

<#H-sH4A 1>
E113 U
HE g A & ] E x| &3 | dEd » ./
& H) = A
et Zwje] &7t dF 9 )
A44d,| =
1 AZ, HNol&&, AT | E2H 2005. 11| =i
o] Al | G L35I
o) X &= g 3F
ol o} Zwle] &8v|7t dFH ¢
AARA,| g
2 A= Ao]& &, transit timed] | EX2H 2005. 11| =
o] & | 4T3
H) X = 43k
The effects of varied dietary
grains on antioxidant status and AAA, | Jk=
3 EPN> © 2006, 5 | =Wl
lipid peroxidation in liver tissue o] A | F &3
of rats
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The effect of low calorie meal Internatio
substitutes with mixed rice and nal
white rice on the reduction of A4, |federation| 2006. 7
4 X AH =)
body weight, blood lipid levels o] A} A | of home | (o A)
and antioxidant enzyme activities eCONOIMICS
in obese Korean women (IFHE)
L, A9y
<P EFHAA 1>
H ] _. o =/
A B HEEY | 2Ex | %y | 999
-3 = A
The effects of mixture
of brown and black
Annals of
rice on antioxidant A4, 2006. 5
1 reserch paper nutrition and = A
status and lipid o] A4 (in press)
metabolism
peroxidation in liver
tissue of rats
The effect of varied
International
dietary grains on
journal for
serum lipid profiles, HAA, 2006. OO0
2 reserch paper vitamin and = A
transit time, and aorta o) AR A1 (& 11)
nutrition
histopathology 1n
research
experimental rats
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M 5 A Uz Do #EA S

Fo HA  TFNE o) LB kkAZAGY AL 2 7154 B}

KD G vgkEelY 9 AU dYFFH AolEd &3 YFEE
N OEEE 7 9o Bk ¥ 3AYE A 4 AF AFHS 8T8 AHEAA
= #&8E 7 A& Aot

98z, 2 2 328 A AFAF 2 A4S Y3 EFvE o] &3
Aol 88 F+ US Aol

HE A 1: EFVE ol 8T KWKYolEAF AY R 7|54 H7t

HletE Y F HgEze] AFeHAFEF d £2AHE Al SFEHE o83 Kk o
oJolE AEFS LY F Y& AoH
E¢E(&Eu], Su)d #F T2 H A diAdY A7 EAY AAMNE St &
of i3 AF 7IAE FYetn # Ad|le FAAHE AR & e R <1
e HA71E WA v &5 S A AFY JIE A EHE 9
B3 A 2 Aoz 7gE,

2ol Au7F g7t v HACA o I YAEAHAE AATOEH A9
477153 g FEREARE 7IAS F Joen IR A4S & " A4
Aol 7198 4 A& Aol

HA 2:AFFEL B ZEH AR

MdE & TF2ole &89 HEAE % AF A7 Hasiy V&Y ddd
HE2 o] AFAA MEFA U AEFE (rat, mouse) 2°]8 EF37t F3H
ojof & Aol

- e 2 EEaAole] AL AA ZEY e FAOE § ATL ¥ T2

o A+ Fd 48 + US Holo
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7 (rice bran oi)e] ZH 26 E A3 A/ BuE glo] BA Edd HolHF
woohet #A AR AR 5] wHAT Uk way AZE U< B
o2 % AW AAY 13 AES ABRE FFTT 27, A4S TFE A5 )
3 dF & TULHE 0] FYHE 7 fh‘é}ﬂitﬂ, £3] LDL-Zd2HE TF

o] 7% AT Aoz VENGTHp<0.0004).(AJCN 81:64-68, 2005)

'-!,.1'._. 1
- <
P e £ -!-:'ﬁ .
ﬁf“iﬁ' o ';: e i:h&}':"'%-:_._ {2:‘-‘%
€8] o
A ifﬁj} ¥4
AR L T
e el
M 8 Wy
f i Al
:a y . i
Ry
. it =y
%"‘ﬂ& ﬂéﬁfﬁﬁ .}:ﬁﬁ%ﬂ
£ Bekorond
e e e ﬁﬁ%% - --"'" f TEOn
e e -%s-“ .e_%% P v SN pﬁg . 5
‘ﬁg:-‘ o™ &, 2
: . |
{i" gc-‘g-""' """!4:,..;.;‘.1,-:5‘” K g § ,{,ﬁ f\.:%
i o u : . 2
g u‘ﬂ.;: F p 3 : g E)
L :‘_ _a-*""-. s e e - :5: i g{ 'g l‘i
P Mgl M e o ; é’ S ¥ e *"4-4 P e A"
* : ; :
. i ' s T = S o b i
o et - A, 4, # g -
*?:i 3-'-." Ay o, {5_.-5'-“*' --‘:‘ﬂ%ﬁ-‘ﬁj iv&:}‘,f&b‘o wa M.-.'-"'*
” : -Il-"-‘ll‘..w.
¥ Csilomteint, o tpsiad L4 SemeBaduind 5 %ol o 8 pead ol it B A, st v, g Sl Sutogivy phoaded

ag 6-1-1. FH42HEH HEA ~2HE 2 1759 triterpene alcohol A ¥ 9

FZ Wi

U759 AEA 2HE 9A 8% Zd2HE AFEY7) 9= AeR By
Noem ol= m7Fo AH Eo] B-sitosterol®d} 7]E} 4-desmethylsterolZ ¢]F A U

TH(AJCN 72:1510-1515, 2000}

AR ZY2HE Al a9E A ¥3IH EFEZ A =(tocotrienol) T # ¥ o]
A= EZEZ Y EL £3] HMG-CoA(3-hydroxy 3-methylglutaryl-coenzyme A)
reductaseE HAA|ZFA =X LDL-Sd2HE & oA A2 e 4
A T EIdEdd s FTHT FE(TRFmI MEEF EFAEFME(d-Pz-T3 and
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d-Ps-T3)o] HAAA F FH2HE 2 LDL-ZH2HE &5 FoFoz ZAA
At Hit ey, R esE 1A EFo] eI HAdAE TRFs y-EIZE
gl &=, d-Pa-T3 2 d-Px-T39 RFFF 43 ZH2eHE 9 AdW o] A
FEHAY= dTFA3H#7E AAEHJAT.(J Nutr. 131:223-230, 2001)

S0 7F AR W 3AksteE FEAIZIL WS o =ge] due dFZ2H
7t At E7E o g 1EYLAHEGS 9%t =9 A3 E}A(atherosclerotic
plaque) FAo| T|x= Hujet Zwo zlo]lE AN A JFun| g FAF #Hu
FETol H&E FAFFH Zga PAol 66% T23}E(p<0.001), FHe
8-hydroxy-2'-deoxyguanosine(8-OHdG) &&= FoAHLE AT FoE YEWH.
%3, ¥% malondialdehyde(MDA) Fx X &% MDA & 94 Su[TA =
A osE AT ALZ YERT. Zrje FHMRY E8a A JA 2= Fal
35 2 AIdF% Ao Q3 Aoew ®HI Uuh(J Nutr 132:20-26, 2002)

¥ 6-1-1. Zv]g} o] AZe] AR ¥w(100gF 7]1F)

th 5] ki
el 2 (g) 13.90 12.20
A (g) 13.20 14.10
g3t E(g) 47.36 50.95
Ta(g) 9.30 7.96
21 o] A - (g) 8.32 7.04
F 7] 2 (mg) 7420 7750
P 1694.10 1542.50
Ca 60.20 45.30
K 673.70 624.60
Mg 79.40 80.40
Na 2.11 4.35
Fe 16.46 6.30
7n 8.96 4.92
Cu 1.49 0.91
Se 0.15 0.06
H) €} 2l (mg)
E] o} 7] 2.30 1.20
2 B E 2y 0.40 0.14
HEMY E 0.60 0.30
L} o] o}4l 21.00 13.00
E8tH 0] E(g) 6.40 1.17

A5 J.Nutr. 132:20-26, 2002
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a9 6-1-2. 7] 99 T4 &3 AA v
(Normal: A& o] &, HC: 1 ZH2HE Ao] &7

WRF: 29 AHE Aol+¥in A= BRF LIZYAHE Hoj+IZn A=

abc @ values within a column with different superscripts are significantly different at a=0.05

1% 6-1-3. 2t AhHold] e E79 FAGHYS

(A)Normal: A4 o] &4, BHC: L EHYAHE Ho] TF
=

(OWRF: 28# 268 4ol+¥uAZ, (D)BRF: L&
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E3E, A0 (red rice) GA FHAIA S22 A S HAAI= AR HA
Ha v E7E Aoz ¥n, Fr 3 HAue 8§58 HadE AgoNA 0
2 A An FETS Wn o w3 FAANY ST FAFAT 0% A= FAaH
R, 8% HDL-ZH2HE 2 ol AW A-1 F&7F A FohHH(p<0.05). &
gk 7+ AT (ROS) WY MDA 0] Y3 es HZAasdon, 7+ F

)v

& 23} 5 (total antioxidative capacity; TAC) R HE+ superoxide dismutase(SOD)
G4E FoYHoz FUrE. wEtA A Ay Suo H4FHIE Ao] EHE &HE
o3t FHEASAY FHA FAS FEATIAY HYA e AeR Holw, fot g2
Z1Ae] 3 IdENAFs} g0l YElve Aoz AZrETh(J Nutr. 1310 1421-1426,
2001)

o |

] . B e o ]
4 :
P . i :
7 i
H :
Bz :
B Sr :

40 |

Atherosclerotic plaque (% of tolal surface)
&

20 |
10
Normal HC Wmte rice Black rice Red rice

a9 6-1-4. Svjet A A FFA 9 TP 2 T4 v

abc : values within a column with different superscripts are significantly different at a=0.05
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abc : values within a column with different superscripts are significantly different at a=0.05
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