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ABSTRACT

This study was conducted to investigate the supplementary effects of Suwon 464 developed by Rural Development
Administration, which has over two times of dietary fiber content compared with normal rice (Ilpum), on lipid meta-
bolism in diabetic mice. We supplied 5 kinds of experimental diets (corn starch diet as a control (CO), Ilpum polished rice
diet (IP), Ilpum brown rice diet (IB), polished rice diet (SP) and brown rice diet (SB) of Suwon 464) to diabetic mice
for 8 weeks, after analyzing dietary fiber contents of 5 experimental diets. Diet intake, body weight, organ weights, and
lipids levels of serum, liver and feces were measured. The dietary fiber contents in CO, IP, IB, SP, and SB diets were 1.0,
1.2, 14, 1.4, and 2.0% respectively. Body weight and liver and epididymal fat pad weights were lower in SB group than
the other groups though there was no significant difference in diet intake among experimental groups. The concentrations
of serum triglyceride was lower in SP and SB groups than CO and IP groups. The levels of hepatic total lipid and total
cholesterol were significantly lower in SP and SB groups than CO group, and the level of hepatic triglyceride was lower in
IB, SP and SB groups than CO group. The levels of total lipid and triglyceride excreted in feces were higher in IB, SP
and SB, and the level of total cholesterol in feces was higher in SP and SB groups than CO group. These results suggested
that the high dietary fiber rice (Suwon 464) decrease the triglyceride or total cholesterol concentrations of serum and
liver by increasing of fecal lipid excretion in diabetic mice. (Korean J Nutrition 37(2): 81 ~87, 2004)

KEY WORDS : high dietary fiber rice, Suwon 464, diabetic mouse, lipid metabolism.

T2 Abggglo] i glo™ dad ks 3 B op

N B & 94 AA $579 Bt Fesich
o] Hf+= QIke] A3} AAZ JleRaEHA] Y 9
g7)E B A7l digk B Z7hE sHEQle] B 5 FaRA 53] Fud 8o AASE 7hao] A
o] Zojxy glovt 7HE AW fH-go] Zolx| 91 ofH, o] HdRAY FRe Fedd wet vl 2t
on, 53] gxy (Diabetes mellitus) > o % £871A1 98] Ao] ole Zox HuEy gtk gitdog 4
gty Hgo] feuiet 3 AW 59 SR ARHL  F F doldat e F4E Adsle AW A #=F
okt gy mevt & =R o2 SRfelM e nFEA FA Al sleE Aoz dEA O]O‘/Pm o] A%
W2 nTAsHSES AU ol AR A ol Al 19 AEW 20-25 g& WA oA A
wdgl S35 59 ﬂ’%ﬁ—' A ol g #@xel AHoloh" ' uA FEXZTH Zl’%-‘)rﬁ%_"ﬂ’qb ‘02
{;’-r‘:_]g,] }do]/‘do H.,] 2o 6]:/\]-}\]7‘_:]_ EZ-\ o=z jyAlo|AM UT].
el 120039 109179 w (2229 s - N———
iﬂgio;l . 20041‘1 2% 17(%_1 = ( _L 464) 7H 0}‘7‘“ E]%—T’— U]ﬂ' 6:hj] ST ~—1——C‘>—
$To whom correspondence should be addressed. ol Qul (UE) BHT o] ko] 2w oS B

© 2004 The Korean Nutrition Society



82 / Bk whp2elA nAol g AW AR $F Azt &

Tzt 28y 549 4649) in vivoelxe A =2
AL A ERRE ofy A Fatgl o, 53] A-A Al
oARE Zt= oy Tl sl Jo] guE metdog £
HekA] F3leich webd 2 AToMe G vhe2edA
FEAZAAAM MR 1ol dFE (7Y 464)E &
sto] A A diabel vlXE 9 ZAREL, 240l
&Y 7157 7HE FE 2 A SUpkA 3
9 Zwio] A7 FAE A 7|28 R o) g3t} stk

9 ¥

O),x]._o’] _‘3.017}_ cl.odlo

SR A Aitel vlAl=
3P7l 5lo] 24 AR AER @ pAlo)A
*J_W‘Ole FrrhpaolA 8573 Foldt

2o A1 ge 23 vl

m
-
o oH.

T8 60miele) #7 KK vk
W 15%) 5 10577 gofst] 3 o

A F, vl s g0 200 mg/dl o]kl G vhe-A
) < 89 2 AFE 2

o} 10vkly 5—3_:% %Zﬂou WAstgdon = 87
(X 22 £ 2T, BUEE 60 + 5%, Be2 12A3F
7D el 857 AR AFe F 13 F43300

B
)
ud
2
2
Ir
O:
-101'
cn >

-lN

3
,p
(@)
=
{0
&
=
y
o
=
rr

%45“ 01]*1 A
A%%—s‘rcﬂt} *‘w‘o} 3L AIN-93Mel 2A o}aigur,

A 15% 9 FeAEE0) 05% H7H nAHalolo]n
AP 922 wistslgint (Table 1), 2813 28 434
o9} SE4E 8T Ao Fojghds F 2~
33) A3t Alzbell A ZAsIch

3. NgMIE B AsiNoe] Aol oI 24

ZA5 g3 AOAC el BASIAL" Ao f

g2k2 Prosky 2l 9P S o] &3t Kit (Sigma, USA) S
ARgSHe] E4813ich

4. NE W 2 N

82 Ao Ao A 497 ARE
o, —70°C olstel WERH 8%

Table 1. Composition of experimental diets" (g/kg diet)
Ingredients CO P B SP SB
Corn starch 6457

Rice powder 645.7 645.7 645.7 645.7
Casein 140 140 140 140 140
Soy bean oil 75 75 75 75 75
Lard 75 75 75 75 75
Cholesterol 5 5 5 5 5
a -Cellulose” 10 10 10 10 10
L-Cystine 18 18 18 18 1.8
Choline bitartrate 25 2.5 2.5 2.5 2.5
Mineral Mix.” 35 35 35 35 35
Vitamin Mix.* 10 10 10 10 10

" CO (Contral, cornstarch), IP (lipum, polished rice), B (ipum,
brown rice), SP (Suwon 464, polished rice), SB (Suwon 464,
brown rice)

? ¢-Cellulose (Sigma, USA)

4 AIN-93M Mineral mix, AIN-93VX Vitamin mixture (ICN, USA)
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Table 2. Comparison of the crude fiber and dietary fiber contents in the 4 kinds of rice and 5 experimental diets” (%)
) Rice Experimental diefs
Nutrient
P B SP SB CO P B SP SB
Fiber 0.2 0.6 0.7 1.5 1.0 1.2 1.4 1.4 20
Dietary fiber 4.1 5.6 8.7 11.4 1.1 3.6 4.6 6.6 8.4

"CO (Control. comstarch), IP (Ilpum, polished rice), 1B (Hpum, brown rice), SP (Suwon 464, polished rice), SB (Suwon 464, brown fice)

Table 3. Body weight, food intake and water intake of diabetic KK mice fed experimental diets for 8 weeks

Body weight (g}

Group" Food intake (g/day) Water intake (ml/day)

Initial Final
CcO 6.8 +23% 19.2 + 6,1° 4.7+ 64" 4151 6.4%
P 72+ 28 206 = 4.8° 41.3 + 5.6 449 + 4.4°
B 70425 19.8 = 6.3 422 + 90 425 + 6.6™
SP 68 + 1.5 129 +2.2° 424 + 7.2 39.7 + 5.1
SB 72+x17 15.8 + 2.8 422 + 6.8 37.4 + 6.0°

"' CO (Control, comstarch), IP (lpum, polished rice), IB (llpum, brown rice), SP (Suwon 464, polished rice), SB (Suwon 464, brown rice)
Values are mean + SD (n = 10), NS: Nof significant
a, b, ¢t Means with different superscripts in the same column are significantly different at p <0.05 by Duncan’s multiple range test

Table 4. Organ and epididymal fat pad weights of diabetic KK mice fed experimental diets for 8 weeks" (g/100 g body wt.)
Groups Liver Kidney Heart Spleen Epididymal fat pad
CO 7.58 +2.03° 1.34 + 031 0.45 + 0.12" 041 + 0.13" 3.43 + 1.08°

P 8.09 + 1.78° 1.17 £ 0.26 0.39 + 0.07 0.39 = 0.10 3.7 + 0.88%®

1B 8.04 + 2.26° 1.37 £ 0.10 0.40 = 0.09 0.39 + 0.06 275+ 1.01®

SP 6.49 + 1.60% 1.40 + 0.20 0.45*+ 0.18 043 + 0.14 3.21 + 0.76™

SB 586+ 1.22° 1.35 +0.11 043 + 0.12 0.42 = 0N 2.70 + 0.94°

" CO (Control, cornstarch), IP (llpum, polisned rice), 1B (llpum, brown rice), SP (Suwon 464, polished rice), SB (Suwon 464, brown rice)
Values are mean + SD (n = 10), NS: Noft significant
a, b: Means with different superscripts in the same column are significantly different at p <0.05 by Duncan’s multiple range test
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Fig. 1. Comparison of serum triglyceride and total cholesterol
concentrations in diabetic KK mice fed experimental diefs for 8
weeks." " CO (Control, comstarch), IP (llpum, polished rice), 1B
(llpum, brown rice), SP (Suwon 464, polished rice), SB (Suwon
464, pbrown rice). NS: Not significant, a, b: Means with different
alphabets on the same kinds of bars are significantly different at
p <0.05 by Duncan’s multiple range test.

Fig. 2. Comparison of serurn HDL-cholesterol, LDL-cholesterol and
atherogenic index in diabetic KK mice fed experimental diets
for 8 weeks." " CO (Control, comstarch). IP (llpum, polished rice),
1B (Ilpum, brown rice), SP (Suwon 464, polished rice),; SB (Suwon
464, brown rice), NS: Noft significant, a, b: Means with different
dlphabets on the same kinds of bars are significantly different at
p <0.05 by Duncan’s mulfiple range test.
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Fig. 3. Comparison of hepatic total lipid, triglyceride and total
cholesterol contents in diabetic KK mice fed experimental diets
for 8 weeks." " CO (Control, comstarch), IP (lloum, polished rice),
1B (Ilpum, brown rice), SP (Suwon 464, polished rice), SB (Suwon
464, brown rice), a, b, ¢: Means with different alphabets on the
same kinds of bars are significantly different at p <0.05 by Dun-
can’s multiple range test.

Fig. 4. Fecal excretion of total lipid, triglyceride and total chole-
sterol of diabetic KK mice fed experimental diets for 8 weeks."
'CO (Control, cornstarch), 1P (lipum, polished rice), IB (llpum,
brown rice), SP (Suwon 464, polished rice), SB (Suwon 464, brown
rice), a. b, c: Means with different alphabets are significantly
different at p <0.05 by Duncan’s multiple range test.
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