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Abstract

This study was designed io observe the effects of the fish oil and some seed oils on the
improveraent of the fatty acid compositions of liver and brain tissue in rats. In order to induce
the hypertriglyceridemia ir the rats of the Sprague-Dawley, 12% coconut oil and 3% each of olive
oil, lard, fish oil, perilla oifl, corn oil, red pepper seed oil and evening primrose oil were
administered to the rats for 4 weeks. In the fatty acid composition of liver lipid, n-3 PUFA
contents were most in the fish oil and pertlia oil groups of phospholipid fraction, and n-6 PUFA

comtents were most in the corn oil, red pepper seed oil and evening primrose

oil groups of

triglyceride fractions. Fatty acid composition of liver lipid fractionms were influenced from the
fatly acid composition of the {est lipids. In the fatty acid composition of brain phospholipid, n-3
PUFA contents (8.8~17.2%) were most in the fish oil group, and n-§ PUFA (34.6~38.2%), though it

contains high percentage, showed little difference between 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 15.0 150
Sucrose 50,0 40,0
Cellulose powder 50 5.0
Mineral mixture” 35 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 (control group)} VAIN-76™
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 compesition of test lipids used in the experiment (area %)
Fatty acid Gi® G2 G3 G4 G5 G6 G7
Cs:u 18 14 2.1 3.8 1.5 3.1 2.5
Cioo 2.9 2.9 3.2 4.3 26 3.2 3.3
Croa 1.5 31.8 33.3 34.5 208 30.0 32.8
Ciazo 16.7 16.8 18.1 16.0 16.0 15.2 16.0
Cien 12.2 166 14.4 16.0 126 12.2 11.1
Cis:o — 0.4 1.9 — — - —
Cuo 1 7.9 4.4 3.3 4.2 4.1 39
Crsiz 27.4 18.% 114 106 18.8 1.5 9.3
Crai2(n-6) 30 4.0 24 5.0 16.3 20.2 19.1
Cusi3(n-8) — — — - — — 1.8
Cinia(m-3) — — 3.2 12.5 - — -
Cao o 0.3 0.5 0.7 — — - 0.4
Co s (m-3) — — 8.0 _ - - _
Cow:6(n-3) —_ — 28 _ o — _
Others 0.2 0.1 - Ol 0.2 c.2 -
Total 99 l 99 ’? 99.9 1800 99.7 100.0
SFA® 60.4 76.7 75.5 715 66.8 68.0 69.8
MUFA 27.4 19.1 13.3 10.6 16.8 11.5 0.5
PUFA 3.0 4.0 109 175 16.3 20.2 20.9
F/S 0.05 0.05 0.14 .24 0.24 0.30 0.30
n-8PUFA - - 8.5 i2.5 - - —
n-BPUFA 3.0 40 24 5.0 16.3 20.2 20.9

" ’“1~G7 Refer footnote to Table 1

*ISF 1 Saturated fatty acid, MUFA ! Monounsaturated fatty acid
PURA : Poly.ansatruated fatty acid, B/S : Polyunsaturated fatty acid/Saturated fatty acid
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Table 3. Fatty acid composition in phospholipid fractionated by TLC from liver lipids of rats fed the experi-

mintal diets for 4 weeks {area %)
Group
1 2 3 4 5 8 7
Fatty acid

Cizoo 1.2 06 0.6 1.2 1.2 1.1 L4
Cuo 1.5 1.2 1.0 1.9 i3 1.6 25
Cis:1 20.3 321 30.3 29.8 28.5 27.8 28.3
Cus:0 39 4.6 5.6 5.2 4.7 5.0 5.5
Cu:o 309 31.5 288 201 2.2 29.5 289
Cian 28.2 25.5 215 235 271 23.6 22.7
Cis:2(n-6) 29 3.0 A 32 7.2 0.6 8.1
Cia:a(n-6) - - — — — — 05
Cis:a(n-3) 0.1 0.1 0.8 1.7 - - -
Cao:6(n-3) — . 1.6 0.5 - - —
Caz:5(n-3) — . 0.7 0.1 - — -
Caz:s(n-3) i.9 1.2 6.4 3.5 2.6 1.7 1.6
SFA’ 62.9 65.4 60.7 62.0 8.2 60.0 61.1
MUFA? 32.1 30.1 27.1 28.7 aLe 28.6 282
PUFA* 4.9 4.3 12.2 9.0 9.8 11.3 10.2
n-3PUFA 2.0 1.3 9.5 3.8 2.6 1.7 1.8
n-6PUFA 29 3.0 2.7 3.2 7.2 9.6 8.6

'Saturated fatty acid *Monounsaturated fatty acid *Polyunsaturated fatty acid
Group (1~7) : Refer footnote to Table 1

Table 4. Fatty acid composition in triglyceride fractionated by TLC from liver lipids of rats fed the experi-

mental diets for 4 weeks (area %)
Group
1 2 3 4 5] 6 7
Fatty acid

Ciz:0 0.2 0.2 0.3 1.1 0.2 0.1 08
Cuco 1.3 1.2 1.5 2.3 1.3 1.2 19
Cis:o 36.8 38.1 35.8 31.7 34.9 32.5 35.0
Cisn 44 53 6.2 4.0 38 4.1 4.3
Cis:o 35 5.6 3.2 4.4 3.1 3.4 4.7
Cu 49.5 45.6 42.2 46,1 44.2 41.0 38.1
Cis:2(n-6) 4.1 39 7.2 6.6 124 17.5 14.9
Cie-3(n-6) - — — — — — 0.1
Cis:2(n-3) — - 0.3 3.5 - - -
Ca::(n-3) - -— 1.2 0.1 - - -
Coz-s(n-3) — -— 0.3 tr. — — -
Caz:6(n-3) — 1.6 — - - —
SFA! 41.8 45.1 40.8 39.5 39.5 37.2 42.4
MUFA® 539 50.9 48.4 50.1 48.0 45.1 42,4
PUFA? 4.1 3.9 10.8 10.2 12.4 17.5 15.0
n-8PUFA - - 34 36 - - -
n-6PUFA 4.1 3.9 7.2 6.6 12.4 176 15,0

‘Saturated fatty acid “Monounsaturated fatty acid “Polyunsaturated fatty acid
Group (1~7) : Refer footnote to Table 1
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Table 5. Fatty acid coreposition in cholestervlester fractionated by TLC from liver lipids of rats fed the expe-

rimental diets for 4 weeks {area %)
Group
i 2 3 4 5 6 7
Fatty acid

Cioio 0.5 0.7 0.8 1.0 0.5 0.8 0.8
Cuae 0.3 0.3 0.4 0.4 0.2 0.2 0.3
Cisio 0.5 0.6 Q.8 0.7 06 0.5 (.36
Cue:o 21.6 22.1 22.8 24.5 20.1 216 23.2
Cie:s 1.8 13.2 18.2 146 12.2 11.3 13.4
Cus:o 1.5 2.1 1.6 2.8 3.4 3.0 27
Cui 62.5 59.3 52.5 478 54.0 53.5 50.1
Cis:2(0-6) 0.7 1.4 0.7 2.9 6.9 8.8 82
Cie:2{n-6) — — — — — e 0.5
Ce:a{n-3) — — 1.5 5.9 - - —
Ceo:a{n-6) 0.6 0.3 a1 — 1.9 0.2 0.l
Cao:5{n-3} — — 0.5 — - — —
SFA! 24.3 258 26.4 29.4 24.8 26.1 276
MUFA? 74.3 725 707 624 66.2 64.8 53.5
PUFA?® 1.3 1.7 2.8 8.1 8.8 8.0 88
n-3PUFA - — 20 59 — - —
n-6PUFA 1.3 7 0.8 2.2 8.8 2.0 88

'Saturated fatty acid  Monounsaturated fatty acid
Group (1~T) : Refer footnote to Table 1
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Table 6. Fatty acid composition in phospholipid fractienated by TLC from brain lipids of rats fed the experi-

mental diets for 4 weeks (area %)
Group
1 2 3 4 5 6 7
Fatty acid

Cuao 0.5 0.5 0.4 0.4 3.6 0.3 0.3
Cuo 0.7 0.2 0.4 0.2 0.7 0.3 0.4
Chaio 13.6 15.7 17.9 16.1 18.1 15.2 17.9
Ciana 0.3 13 0.3 0.3 0.1 1.6 13
Cue:o 1.6 0.5 0.8 1.0 0.7 1.0 1.0
Cuen 349 365 284 33.0 30.8 31.5 31.1
Cis:2(n-6) 36.1 35.8 332 36.0 34.7 36.4 36.2
Cis:3(n-6) - —_ — _ — _ 08
Cis:a(n-3) 0.2 0.5 0.7 1.0 0.4 1.8 -

Ci:5{n-6) 1.3 0.9 1.4 1.2 0.6 0.9 1.2
Cz:5(n-3) 5.5 3.4 8.9 5.7 5.5 6.6 5.4
Cz:s(n-3) 5.3 4.9 78 5.1 6.8 43 44
SFA' 164 16.9 19.5 17.7 21.1 16.8 19.6
MUFA? 35.2 37.8 28.7 33.3 30.9 33.1 324
PUFA® 48.4 45.3 51.8 49.0 480 50.0 48.0
n-3PUFA 11.0 88 17.2 11.8 12.7 12.7 9.8
n-6PUFA 37.4 38.5 34.6 372 35.3 373 382

'Saturated fatty acid *Monounsaturated fatiy acid *Polyunsaturated fatty acid

Group (1~7) : Refer footnote to Table 1
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Fig. 1. Fatty acid composition in phosphohpui frac-
tionated by TLC from brain lipids of rats fed
the experimental diets for 4 weeds (area %).
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