J. KOREAN SOC. FOOD NUTR.
15(1) 75~81 (1986)

Ehalgel 817 S AHEEHE 239
mi% % Fel BRERA 0lxle BB

—EM7I 83 UFRI7IES hLOR—

BORN - REBIE - HBH - ETIE - EHFE*

BRARY fnEEEs
*REXER AREREN
(19861 1¥ 18Y¢ A<4)

Influences of Dietary Fats and Oils on Concentration
of Lipids in Serum and Liver of Rats on
Hypercholesterolemic Diet

—On the Perilla oil and the File fish Oil—

Seung-Yong Chung, Maeng-Hee Seo, Pil-Sook Park,
Jin-Soon Kang, Jeong-Ock Kang*

Department of Food and Nutrition, Gyeongsang National University, Jingu, Korea
*Department of Food and Nutrition, Dong Eui University, Busan, Korea
(Received January 18, 1986)

Abstract

In order to investigate the effect of file fish oil and perilla oil on lipid components in
serum and liver of rats on hypercholesterolemic diet, concentrations of total cholesterol,
triglyceride and phospholipid in serum and liver were measured along with high density
lipoprotein cholesterol concentration of the serum. Body weight gain and amount of food
intake did not differ significantly among different dietary groups. Concentration of total-
cholesterol in serum was significantly lower with 5% lard+5% soybean oil, 5% lard--5%
perilla oil and 5% lard+59% file fish oil diets than with 10% lard diet. High density lipoprotein
cholesterol concentration was highest in 5% lard+59% file fish oil group. Ratio of high density
lipoprotein cholesterol to total cholesterol was highest in 5% lard+5% file fish oil group.
Concentrations of total cholesterol in liver were not significantly different among all groups,
but were slightly low in 5% lard+5% file fish oil and 5% lard+5% perilla oil groups. Con-
centration of serum triglyceride was significantly lower in 5% lard+5% soybean oil and 5%
lard+-5% perilla oil groups compared with 10% lard group. Concentration of serum phospholipid
was lowest in rats on 59% lard-+5% file fish oil diet and was lower in 5% lard+59% soybean
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oil and 5% lard+59% perilla oil groups than in 10% lard group.
Concentration of triglyceride and phospholipid in liver were not significantly different
among all groups, but tended to be relatively low in rats on 5% lard-+5% perilla oil diet. In

conclusion, the results suggest that perilla oil and file fish oil have depressing effects on

serum levels of total cholesterol, triglyceride and phospholipid.
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Table 1. Composition of basal diet

(% w/w)
Casein 15.0
Lard 10.0
Mineral mixture® 3.5
Vitamin mixture?® 1.0
Choline bitartarate 0.2
Cellulose powder 1.0
a-Corn starch 69.3

SAIN-767¥ [J. Nutr., 107, 1,340 (1977))
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Table 2, Composition of experimental diet

(%, w/w)
Casein 15.0
Mineral mixture® 3.5
Vitamin mixture® 1.0
Choline bitartarate 0.2
Cellulose powder 1.0
a-Corn starch 68.55
Cholesterol 0.5
Sodium cholate 0.25
Test lipid® 10.0

“AIN-767% []J. Nutr., 107, 1,340 (1977)]
bgroup 1: 10% Lard (control)

group 2: 5% Lard+5% olive oil

group 3: 5% Lard+5% soybean oil
group 4: 5% Lard+59% perilla oil
group 5: 5% Lard+5% file fish oil
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Table 3. GLC conditions for fatty acid

analysis.

Items conditions
Column 15% DEGS, glass 2m X 3mlD.
Detector Flame Ionization Detector
Column temperature 164C
Detector temperature 180T
Carrier gas (N3) 60mé/min,

Chart speed Smm/min,

@3 & cholesterol, ¥3 HDL-cholesterol,
&3 phospholipid @ #A triglyceridel &4 4
(V-cholestase, Nissui, High-cholest-S, Iatron,
PL-E(OM), Iatron, Cleantech TG-S, Iatron)e.
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A8AS FA A Student’s t-testz 3}
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Table 4. Fatty acid composition of test
lipids used in the experiments (area %)

Fatty - Group Group Group Group Group

acid 1 2 3 4 5
C12:0 2.3 1.2 1.2 1.2 1.2
C14:0 2.1 1.0 1.0 1.0 3.8
C14:1 - - — - 1.0
C16:0 25.7 18.6 17.9 15.8 37.4
C16:1 3.2 2.3 1.6 1.8 1.6
C18:0 11.0 6.9 10.3 6.5 5.5
C18:1 42.9 61.2 33.3 30.7 31.5
C18:2(n-6) 10.7 7.3 32.2 '12.0 8.0
C18:3(n-3) 0.9 — 4.3 28.0 0.4
C20:4(n-6) — ~ - - 2.0
C20:5(n-3) — — - — 0.7
C22:6(n-3) — — — — 7.0
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Table 5. Body weight gain and food intake
of rats fed the experimental diets for

3 weeks

Body weight gain Food intake

Group (g/3 weeks) (g/3 weeks)
1 73.3+2.8% 289.8111.9,
2 72.3+1.3 288.5+19.2
3 75.0+3.5 . 308.0+12.4
4 78.142.1 297.1+13.9
5 85.0+4.9

313.4% 5.5

$: Mean+standard error of mean (n=6)
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Table 6. Concentration of total cholesterol
and HDL-cholesterol in serum of rats
fed the experimental diets for 3 weeks

Total HDL- HDL-chol./
Group cholesterol cholesterol T-chol. X100
(mg/100me)  (mg/100me) (%)
1 304.6149.9%* 19.242.4% 7.8+2.3°
2 365.1%+36.3* 34.0+2.0° 3.8740.5°
3 197.9413.9*  16.3+1.0° 8.6+1.1¢
4 207.84+17.1%  19.8+1.6* 9.8+0.9°
5 177.2£31.28  31.244.3° 18.7+2.9¢

L

: Mean+standard error of mean (n=6¢)
Values in same column not sharing a com-
mon superscript letter are significantly
different at p<0.05.
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Table 7. Concentration of total cholest-
erol in liver of rats fed the experimen-
tal diets for 3 weeks

Group Total cholesterol (mg/g)
1 48.91-3.8*
2 51.974-1.3
3 51.544.3
4 46.0+3.8
5 40.512.7

*: Mean+standard error of mean (n=6)
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phospholipids o] gejA = file fish oil4] o]
Fo] 743 ¥etoen] soybean oild] o] W perilla
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oilg o] Foll A & froH o2 wakvt.
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Table 8. Concentration of triglyceride
and phospholipid in serum of rats fed
the experimental diets for 3 weeks

1 59.718.4* 231.7:£32.9*
2 65.0410.9° 224.4118.9°
3 30.0%5.9°% 149.347.8%

4 41.84+2.3¢ 166.8+20.3%
5 52.9+6.8% 123.1+11.4¢

*: Mean+standard error of mean (n=g)
Values in same column not sharing a co-
mmon superscript letter are significantly
different at p<C0.05.
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Table 9. Concentration of triglyceride and
phospholipid in liver of rats fed the
expreimental diets for 3 weeks

Group Tri(gg/c?e;ide Ph(():g}l;%ipid
1 38.5+4.1% 24.9%1.9
2 33.44+4.6 26.9+1.6
3 35.9+4.8 22.7+3.9
4 27.7+5.7 17.7+2.1
5 32.2+8.4 25.9+3.9

*: Mean--standard error of mean (n=6)
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