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Abstract

This study was conducted to investigate the hypocholesterolemic effects of porphyran and insoluble dietary fiber isolated
from laver in rats fed high fat diet containing 1% cholesterol, 0.25% sodium cholate and 12% lard. Rats were fed, ad libitum,
diets containing 5% diet fiber as cellulose(normal control or high fat control), porphyran or insoluble dietary fiber for 4
weeks. Among the groups fed high fat diet, liver weight was significantly lower in high fat porphyran group than high
fat control. Plasma GOT, GPT, total cholesterol, cholesteryl ester, LDL-cholesterol and liver total cholesterol concentration
were significantly lower in high fat porphyran group than high fat control. The feeding of porphyran significantly increased
fecal cholesterol and bile acid excretion. The feeding of insoluble dietary fiber had no significant effect on either plasma
or liver cholesterol levels, although fecal cholesterol level in the insoluble dietary fiber group was significantly higher than
that in the high fat control. The results indicate that porphyran isolated from the laver may exert their hypocholesterolemic
effect by increasing excretion of fecal bile acid and cholesterol.
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Table 1. Composition of experimental diet (%)
N HF HF-P HF-1
Casein 20 20 20 20
DL-Methionine 0.3 0.3 0.3 03
Sucrose 50 50 50 50
Corn starch 15.0 6.75 6.75 6.75
Corn oil 5.0 - - -
Lard - 12.0 12.0 12.0
Cholesterol - 1.0 1.0 1.0
Sodium cholate - 0.25 0.25 0.25
Mineral mix" 35 35 3.5 35
Vitamin mix” 1.0 1.0 1.0 1.0
Choline bitatrate 0.2 0.2 0.2 0.2
Cellulose 5.0 5.0 - -
Porphyran - - 5.0 -
Insoluble dietary fiber - - - 5.0

D" AIN vitamin mixture(g/kg mix), > AIN-76 mineral mix(g/kg mix).
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Table 2. Feed intake, weight gain and FER of the ex-
perimental rats

Feed intake ~ Body weight gain "
Group FER
(g/day) (g/day)
N 22.36+1.00 7.50+0.44 0.3440.02
HF 24.45+1.92 8.01+0.31 0.34+0.01
HF-P 23.30+2.22 8.3140.36 0.3740.02
HF-I 20.90+0.83 8.16+0.23 0.3940.01

Values are MeantS.E.,
" Feed efficiency ratio: Weight gain(g/day) divided by feed intake

(¢/day).
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Table 3. Organ weight of the experimental rats
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Table 5. The levels of triglyceride and free fatty acid in
the plasma of the experimental rats

Group Liver Kidney Spleen
(g) Group Triglyceride(mg/d0) Free fatty acid( #Eq/ ()

N 16.38+0.61° 2.84+0.09 0.73+0.03 N 126.0+7.1 0.75+0.05
HF 27.98+1.51° 2.88+0.12 0.85+0.06 HF 136.744.5 0.75+0.03
HF-P 24.53+1.44° 2.9740.10 0.89+0.06 HF-P 130.8+3.0 0.76+0.05
HF-1 25.49+1.11° 2.82+0.07 0.90+0.13 HF-I 139.8+5.1 0.68+0.06

(% of body weight) Values are meantS.E.
N 4.5840.14" 0.79+0.01 0.20+£0.01
HF 7.54+0.36° 0.78+0.02 0.23+0.02 o7 gEo® Alrdty nA-ZuFa 1A-EE
HF-P 6.53£0.39" 0.79+0.02 0.23+0.01 A Ao|AdeFo] 2R A =r= uxH R §-olF ¢l
HF-I 6.81+0.21™ 0.76+0.02 0.24+0.03 Aol & HolZ]| gt=d], ol LA HEZE 5% celluloseE

Values are MeantS.E.,
Values within the same column with different alphabets are signi-
ficantly different(»p<0.05) among the groups by Duncan's multiple

range test.

Table 4. The levels of GOT, GPT and glucose in the
plasma of the experimental rats

Group GOT(IU/ ) GPT(IU/ £) Glucose(mg/dl)
N 30.8+1.4° 9.3+0.6" 192.9+11.2
HF 48.6+7.0° 16.1£1.6° 203.6+13.1
HEF-P 44.547.5% 12.541.3% 178.8+6.70
HF-I 49.9+9.9° 15.4+2.9° 208.5+9.80

Values are meantS.E.,
Values within the same column with different alphabets are signi-
ficantly different(p<0.05) among the groups by Duncan's multiple

range test.
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Table 6. The levels of total cholesterol, free cholesterol,
and Al in the plasma of the experimental rats

cholesteryl ester, CE/FC ratio, LDL-cholesterol, HDL-cholesterol

Total cholesterol Free cholesterol Cholesteryl ester

LDL cholesterol HDL cholesterol

1
Giroup (ng/de) (ng/de) (ng/de) CBFC (ng/dl) (ng/de) Al
N 924+ 6.5° 20.9+0.9 71.6+ 5.9° 3.4140.29° 474+ 6.7° 19.9+0.9" 3.7404°
HF 153.3+16.4° 28.4+4.2 125.0+ 9.6" 4.68+0.36" 130.6£16.7° 9.4+1.2° 18.6+4.5°
HF-P 123.2420.1° 25.345.1 97.9+15.5° 4.28+0.48" 103.8+20.1° 9.3+0.9" 14.342.6"
HF-I 160.5429.1° 34.446.7 135.1422.6" 4.14+0.29° 125.6+29.8° 10.0+1.3° 14.3+4.0°

Values are meantS.E.,

Values within the same column with different alphabets are significantly different(»<0.05) among the groups by Duncan's multiple range test,
" Atherogenic index: (total cholesterol—HDL-cholesterol)/HDL-cholesterol.
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Table 7. The levels of total lipid, total cholesterol and TG
in the liver of the experimental rats

Total lipid TG Total cholesterol
Group o
(%) (mg/g) (mg/g)
N 5.24+0.17* 6.6+1.1° 1.38+0.13°
HF 21.92+1.11° 15.0+2.1° 15.43+0.92°
HF-P 21.86+1.34° 12.8+0.6 12.95+0.52°
HF-I 23.48+0.60" 13.140.7* 14.54+0.60™

Values are meantS.E.,
Values within the same column with different alphabets are signi-
ficantly different(»p<0.05) among the groups by Duncan's multiple

range test.
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Table 8. The fecal dry weights, total lipid, cholesterol and total bile acid in the feces of the experimental rats

Group Fecal dry weight Fecal total lipid Fecal cholesterol Fecal total bile acid
(g/day) (%, dry weight) (g/day, dry weight) (mg/g) (mg/day) (mol/g) ( #mol/day)
N 1.41+0.12 9.36+0.70" 0.14+0.02° 3.06+0.15 4.47+0.61° 0.60+0.05" 0.87+0.13"
HF 1.58+0.08 12.39+0.47° 0.20+0.01° 25.78+0.86° 40.99+3.21° 4.62+0.20° 7.28+0.45"
HF-P 1.68+0.19 12.85+0.45% 0.22+0.03" 32.49+0.89" 57.12+6.95" 5.28+0.08° 8.87+0.15°
HF-I 1.37+0.08 14.37+0.84° 0.20+0.02" 29.26+1.64° 40.68+4.09° 5.0240.06™ 6.88+0.20"

Values are meantS.E.,

Values within the same column with different alphabets are significantly different(p<0.05) among the groups by Duncan's multiple range test.
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