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Abstract

This study was designed to observe the effects of the fish oil and some seed oils on the
improvement of the lipid composition in rats. In order to induce the triglyceridemia in the rats
of the Sprague-Dawley, 12% coconut oil and 3% each of olive oil, lard, fish oil, perilla oil, corn oil,
red pepper seed oil and evening primrose oil were administered to the rats for 4weeks. Total
cholesterol concentrations of serum were lower in the fish oil, perilla oil and corn oil groups and
by for higher in the red pepper seed oil and evening primrose oil groups than in the olive oil
group(control group). HDL-cholesterol concentrations were a little higher in the red pepper oil
and evening primrose oil groups. In the ratio of HDL-cholesterol concentrations to total
cholesterol concentrations, all groups were higher percentage than the control group.
Cholesteryl ester concentrations of serum were high in n-6 PUFA rich red pepper seed oil and
evening primrose oil group. In the ratio of cholesteryl ester concentrations to total cholesterol,
all groups(70.0~74.4%)were higher than the control group(62%). Phospholipid concentrations of
serum were low in the fish oil and perilla oil groups and triglyceride concentrations were
remarkably lower in the fish oil and evening primrose oil groups than in the control group.
LCAT activities of serum were higher in the lard group than in the control group, but lower in
the other groups.
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Table 1. Compositions of basal and experimental

diet (%)
Ingredient Basal diet Experimental diet

Casein 20.0 20.0
DL-methionine 0.3 0.3
Corn starch 15.0 15.0
Sucrose 50.0 40.0
Cellulose powder 5.0 5.0
Mineral mixture 3.5 3.5
Vitamin mixture 1.0 1.0
Choline bitartrate 0.2 0.2
Corn oil 5.0 -

Coconut oil - 12.0
Test lipid (G1-G7) - 3.0

*Group 1 ; Olive oil, Group 2 ; Lard, Group 3 ; Fish oil,
Group 4 ; Perilla oil, Group 5 ; Corn oil, Group 6 ; Red
pepper seed oil, Group 7 ; Evening primrose oil
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Table 2. Fatty acid composition of test lipids used in the experimental diet (area %)
Fatty acid G1* G2 G3 G4 G5 G6 G7
Cso 19 1.4 2.1 3.6 1.5 3.1 2.5
Cioo 2.7 2.9 3.2 4.3 2.6 32 3.3
Cuo 31.5 31.3 33.3 34.5 29.8 30.0 32.8
Cuso 16.7 16.3 18.1 16.0 16.0 15.2 16.0
Ciso 12.2 16.6 14.4 10.0 12.6 12.2 11.1
Cis - 0.4 19 - - - -
Ciso 4.1 7.7 4.0 3.3 4.2 4.1 3.7
Cisa 274 18.7 114 10.6 16.8 11.5 9.3
Cis26 3.0 4.0 24 5.0 16.3 20.2 19.1
Ciswe - - - - - - 1.8
Ciies - - 3.2 12.5 - - -
Cao 0.3 0.5 0.7 - - - 0.4
Cz05 03 - 3.0 - - - -
C22:G(n~3) - - 23 - - - -
Others 02 0.1 - 0.1 0.2 0.2 -
Total 100.0 99.9 99.7 99.9 100.0 99.7 100.0
SFA*? 69.4 76.7 75.5 71.5 66.8 68.0 69.8
MUFA*? 274 19.1 13.3 10.6 16.8 11.5 9.3
PUFA*? 3.0 4.0 10.9 17.5 16.3 20.2 20.9
P/8*2 0.05 005 0.14 0.24 0.24 0.30 0.30
n-3 PUFA - 8.5 12,5 - - -
n-6 PUFA 3.0 4.0 2.4 5.0 16.3 20.2 20.9
n-3/n-6PUFA - - 3.54 2.59 - - -

*1 G1-G7 : Refer footnote to Table 1

*2 SFA : saturated fatty acid, MUFA : monounsaturated fatty acid, PUFA : polyunsaturated fatty acid,

P/S : polyunsaturated fatty acid/saturated fatty acid
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Table 3. Food intake and body weight gain of rats
fed the experimental diets for 4 weeks

Group Food intake Body weight gain

(g/4weeks) (g/4weeks)

1 499.9+23.1** 163.5+4.6™

2 464.4+20.5° 161.2+4.8°

3 390.6+31.0° 151.5+3.2*

4 461.4+10.5" 174.4+4.6°

5 434.8+22.9* 141.3+4.3"

6 435.3+22.9* 151.2+2.7*

7 481.3+21.2 157.0+3.5°

Group (1-7) : Refer footnote to Table 1

* Values are given as mean +SEM (n=6)
Means in the same column not sharing common super-
script letters are significantly different at p<<0.05
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Table 4. Concentrations of total cholesterol and HDL-cholesterol in serum of rats fed the experimental diets

for 4 weeks
Group Total cholesterol HDL-cholesterol HDL-cholesterol X 100 (%)
(mg/100ml) (mg/100ml) Total cholesterol

1 90.8+6.3"* 27.7+0.6* 30.5+1.3*

2 84.9+5.5% 335+1.8" 40.0+2.6"

3 69.8+3.2° 31.4+1.4% 45.2+1.6°

4 77.1+3.8° 35.8+2.2° 46.4+1.3°

5 77.5+2.5" 33.3+1.9® 43.3+1.7"

6 111.3+7.9° 46.3+1.9° 42.3+2.1>

7 97.7+6.5™ 44.56+2.6° 46.6+1.2° .

Group (1-7) : Refer footnote to Table 1
* Values are given as mean+SEM (n=6)

Means in the same column not sharing common superscript letters are significantly different at p<0.05

Table 5. Concentrations of cholesteryl ester and free cholesterol in serum of rats fed the experimental diets

for 4 weeks
Cholesteryl ester Free cholesterol Cholesteryl ester o
Group (mg/100ml) (mg/100ml) Total cholesterol *100 (%)

1 56.5+ 2.4 34.3+1.3° 62.2
2 61.0+1.4° 23.9+1.8" 71.8
3 48.9+2.3* 20.9+1.1° 70.0
4 55.0+2.6 22.1+1.6® 71.3
5 57.3+2.7* 20.2+1.1% 73.9
6 82.1+4.1° 29.1+0.5 73.8
7 72.7+6.6° 25.0+0.9% 74.4

Group (1-7) : Refer footnote to Table 1
* Values are given as mean+SEM (n=6)

Means in the same column not sharing common superscript letters are significantly different at p<0.05
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Table 6. Concentrations of phospholipid and trigly-

ceride in serum of rats fed the experimen-
tal diets for 4 weeks

Phospholipid Triglyceride

Group (mg/100m1) (mg/100ml)
1 267.6+11.5°* 128.1+7.8°
2 1574+ 2.8° 84.8+4.3"
3 109.1+ 6.8° 44.5+3.1°
4 112.0+ 3.3 31.0+3.8°
5 149.0+10.2° 52.5+2.5%
6 162.9+13.8 59.4+5.1°
7 153.8+10.7* 47.3+£3.7

Group (1 7) : Refer footnote to Table 1

* Values are given as mean+ SEM (n=6)
Means in the same column not sharing common super-
script letters are significantly different at p<0.05

Table 7. Effects of lecithin cholesterol acyltrans-
ferase activity from serum of rats fed the
experimental diets for 4 weeks

Group LCAT activity*

283.1+ 3.6™*
2920+ 5.8°
221.4+14.7
2328+ 5.2°
260.4+11.9°
267.8+12.6°
2262+ 6.2

~1 O Gl W=

*n mole/ml serum/hr. 37C

Group (1-7) : Refer footnote to Table 1

** Values are given as mean+SEM (n=6)
Means in the same column not sharing common su-
perscript letters are significantly different at p<0.05
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