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Abstract

This study was undertaken to determine whether dietary fibers had an effect on postprandial plasma lipopro-
tein and liver lipid composition in rats. Each experimental diet contained 10% dietary fiber by weight. All ani-
mals were sacrificed in postprandial state. Sodium alginate-fed animals has significantly lower plasma choles-
terol, VLDL-, LD1-cholesterol, TG, and protein levels than did the fiber-free control group. In addition, liver
cholesterol and TG concentrations were the lowest in sodium alginate-fed animals. There was no significant
change in HDL-cholesterol levels among experimental groups. Cellulose-fed animals also have lower plasma
cholesterol and TG levels than fiber-free controls, but liver TG concentrations were not different from those in
fiber-free controls. This study demonstrates that dietary fiber included in the diet of rats is able to alter postpr-
andial lipoprotein cholesterol and TG, and that sodium alginate, a soluble fiber, was the most effective in lowe-

ring plasma and liver cholesterol and TG.
Key words :

M

T

2l o] Al (Dietary fiber)= ‘47fellA] 43}5 2] o
WA E3 me BaEHAY HA) e 43"
ZaA 5o 28 o]t Alo} Al g ZA B
SAe 7M1 2 EFE I 43 WA
2l E3E o ZeR BaE s ek

S84 Aol U 5o T 20E Aol B
01 B drse] FALy Yob?. FulellAE =
ecting- B] 23} Alo] A -§-7} Fx-g} 7)o} A 37}
HAH B FoAZ T Sl oz wjd
A E FEae S Rastgle
i L e L P B B R e B o

mhl mh!

'To whom all correspondence should be addressed

sodium alginate, postprandial, rats, lipoprotein

=AW E R
of A F2| FAx2lx
Az BaEgle
o

2 -1 =
= s} Mz;]

D%”" a|g|nate7} D}E‘k A= e 2T
7FEA F FH2HER TR

I HIFH T G Aol 7t A At Abe] vl =
&g ol ] & ol A7 A AFE
e A EEs e sto] oA ok 2y
91 AAHE st Az A 2] Bk 2
2 ASH L Yoty & 5 e
Ao d %"'ﬂ"‘ﬂ]iﬂ} A F

5. Z xé/\l ,\o].

3 ook o oh o



888 A -

gAY Atz ZeAHE Aol Pl = o gl
v} chylomicron] #u]e} ¥} 2 gl abe] v
Ak & A7t AL Aol dfrt A A ALl 28
3t 712HE ol sfsted & =fo] @ Hold. ava
Z B P A= sodium alginate®} cellulosed #H7]
ZHAFA AFAAM Aol frt FR-E Aol TF
o] Mts‘ g;ﬂ- x}c}unza],,]. x];él ;&A—lo{] o] x ]‘- 0:160}:0
2Abhod Aol A4 A7HA01 7 S Fst Aol

Aiatel vl A& o & doprnz} sl

12 &

HE Y

HHS2 AL Y 4o|

AP F-EL I A= 100~110g2] Sprague Dawley
2 47 27 300he)S ARdstn o2 ¥ )
shed 152k L ALR ((F) vIDHE A7) v, A
Fol met $2b9 2 ZAES 100held 359 gl
Fo.2 1}o] ghele) 4 stainless steel cageel] @1 2+
s3alo) 2 457k ALgahadch 2 29 A g Aol *
A 6-Ale], sodium alginate 4 cellulose 10% & 7}4] o]
2A) 1 2AL Table 13} 2o =) s}e] AF&-3}gdc).
A AF§717E Bek AP A o] o} B8 Abg-zo] A A e
3, AFgAlY] L2 20~25°CE §Astlen, |
e 1242 A2 HE 2 a5t

AEEte & Aolzg

ot

Aol Mz,

Aol e 156 23, AFE A AYITE
o 5 g S stk ol fg-& 471 Bt
o AFF7hE Aol H R vhrel ] Tahedeh.

"o, Folet 2uel £7 U Hal

e AW FE F SR BHE 1447 24
A7) F 5.089] A 0) S 304 o]l A s s
4 7to] A FEH & dry ice®E vl 3}e] EDTA(10mg) &+
# AR ARA AYstelch AT FAe 4,

Table 1. Composition of experimental diets (%)

Fiber-free Cellulose Sodium alginate

Casein 20 20 20
Corn starch 65.8 55.8 55.8
Cellulose - 10 -
Sodium alginate - - 10
Corn oil 10 10 10
AIN-76 mineral mixture 3 3 3
AIN-76 vitamin mixture 1 1 1
Choline bitartarate 0.2 0.2 0.2
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Table 2. Feed intake, body weight gain and feeding efficiency in rats fed a fiber-free diet or diets containing cellulose and sodium

alginate’
Fiber-free Cellulose Sodium alginate
Feed intake (g/d) 26.30+1.25 24.11+1.39 23.88+1.37
Body weight gain (g/d) 5.46+0.44* 4.18+0.42* 3.10+0.52°
Feeding efficiency 20.73+1.38° 17.44+1.76" 13.36+2.72"

' Values are means+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher's least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)

Table 3. Plasma cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets containing cellulose

and sodium alginate’

Fiber-free Cellulose Sodium alginate
Total cholesterol (mg/dl) 44.25+1.71° 39.13+1.42"® 38.24+3.21°
Free cholesterol (mg/dl) 15.54+0.53 17.22+1.66 15.76+1.42
Esterified cholesterol (mg/dl) 28.72+1.24 21.91x1.44 22.48+3.22
Esterified : Free ratio 1.95+0.14° 1.28+0.13* 1.43+0.21"
Triglyceride (mg/dl) 133.06+5.30* 81.27+6.03" 67.08+6.91°
Phospholipid (mg/dl) 43.84+1.42 45.01+1.40 50.97+1.35
Protein (mg/dl) 92.45+3.72¢ 59.78+6.41° 42.08+3.92°

' Values are means=SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)



890 AR kIS

Aty Bustgd o, lkegami 5L HAlo]
sodium alginate & 7}l A= A o] §l o2 4 o)
A7l v) 8 pancreatic-biliary secretion®] 7}2:3}93
o Bastgich o] 2ol Aol = A% mucing]
kg WA A dfa] FE st LR
Bus s ek & guar gum 2 FAo] &
Aol M AF g9 F59 A5 %A s
H Ao) 2 PAE T glom®, Ao d{r) wel 3
g S50 AHA G astS ot e site B
7b AP B Al E b A 3 o4
Aol el vlsf Aol dfTolA F)Hez 3}

el

i R o of

astelid, ol 24 Aol 44T FA 4o
3 A4 W ohieh BhE el FEE

¢ A2+ 3k

N
3
=

Lipoproteinse| X|Z&! ol ctudxl tat

7 (A Ay £35o) A4 2 ol ghakg Table
4~6°]] L}FeR 2l T}, Chylomicron/VLDL B3 oA & &
A28 F ek ofE Ao]Fel vl sodium alginate
TollA FoiH o' Fhastedet FA421H 2 XA F
E A FAHA o]l vial celluloseTd 3} &3] sodi-

um alginateZellA] F2]3 =522 FFAstd = ol

Table 4. Chylomicron/VLDL cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets con-

taining cellulose and sodium alginate'

Fiber-free Cellulose Sodium alginate

Total cholesterol (mg/dl) 6.17+0.11* 6.23+0.32° 4.88+0.15
Free cholesterol (mg/dl) 3.23+0.31 2.62+0.63 2.75+0.31

Esterified cholesterol (mg/dl) 2,.94+0.24" 3.61+041° 2.13+0.34"
Esterified : Free ratio 0.88+0.16 1.38+0.60 0.77+0.27

Triglyceride (mg/dl) 60.04+0.33* 35.43+1.51° 2591+0.10°
Phospholipid (mg/dl) 12.18+0.34° 5.19+0.96° 3.03+0.01°
Protein (mg/dl) 46.64+2.61° 21.14+5.25° 13.67+3.54"

' Values are means+SEM(n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)

Table 5. LDL cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets containing cellulose

and sodium alginate’

Fiber-free Cellulose Sodium alginate
Total cholesterol (mg/dl) 11.53+0.92* 8.43+0.31° 7.66+0.43°
Free cholesterol (mg/dl) 4.72+0.21" 4.42+0.01* 3.87+0.15°
Esterified cholesterol (mg/d!) 6.81+1.43° 4.01+0.25° 3.79+£0.27°
Esterified : Free ratio 1.44+0.32 0.91+0.16 0.98+0.19
Triglyceride (mg/dl) 16.33+0.82 18.35+0.71 16.98+1.34
Phospholipid (mg/dl) 10.34+0.51° 12.55+0.43" 14.57+0.73*
Protein (mg/dl) 12.01+£0.57° 14.55+0.38° 8.24+0.23¢

' Values are means+SEM(n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)

Table 6. HDL cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets containing cellulose

and sodium alginate’

Fiber-free Cellulose Sodium alginate
Total cholestero} (mg/dl) 28.34+1.12 21.87+1.35 24.71+0.42
Free cholesterol (mg/dl) 3.32+0.34 2.95+0.43 2.87+0.33
Esterified cholesterol (mg/dl) 25.02+1.12 19.02+1.48 21.84+0.28
Esterified : Free ratio 7.54+0.93 6.67+1.02 7.61+£1.01
Triglyceride (mg/d)) 7.93+0.31 7.86+0.13 7.15+0.42
Phospholipid (mg/dl) 25.17+1.13 22.85+0.52 22.57+0.81
Protein (mg/dl) 26.35+0.70 24.24+2.52 20.21+0.16

' Values are means=+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)
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Table 7. Liver cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets containing cellulose

and sodium alginate'

Fiber-free Cellulose Sodium alginate
Total cholesterol (mg/g) 2.49+0.08° 1.98+0.09° 1.95+0.12°
Free cholesterol (mg/g) 1.08+0.05* 0.82+0.07° 0.73+0.05
Esterified cholesterol (mg/g) 1.41+0.13 1.16+0.08 1.22+0.12
Esterified : Free ratio 1.37+0.21 1.46+0.17 1.73+0.25
Triglyceride (mg/g) 8.13+0.41° 7.99+0.67° 5.65+0.55"
Phospholipid (mg/g) 13.18+0.57 13.15+0.07 12.91+0.16
Protein{mg/g) 10.97+0.22 9.98+0.20 10.52+0.40

' Values are means+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p<0.05)
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