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Abstract
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In order to observe the effects of the feeds mixed with the lard and two vegetable seed oils on the fatty acid
compositions of liver and brain tissue, the oils mixed with 2.5% lard and various levels of perilla oil and eve-
ning primrose oil were administered to the male rats of the Sprague-Dawley for 4 weeks. In the fatty acid
composition of liver lipid, saturated fatty acid (SFA) contents were rich in the phospholipid and cholesteryl es-
ter fraction. Monounsaturated fatty acid (MUFA) contents were rich in the triglyceride fraction and polyunsa-
turated fatty acid (PUFA) contents were rich in the phospholipid fraction. In the fatty acid composition of fiver li-
pid fractions, according as the contents of mixed perilla oil decreased and the contents of mixed evening
primrose oil increased, n-3 PUFA contents tended to decrease and n-6 PUFA contents tended to increase. Fatty
acid composition of liver Epid fractions were influenced from the fatty acid composition of the test lipids. In the
fatty acid composition of brain phospholipid, PUFA contents (40%) were rich and according as the contents of
mixed evening primrose oil increased, the ratio of n-3/n-6 PUFA and eicosapentaenoic acid (EPA) / arachidonic

acid (AA) tended to slightly decrease.
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Table 1. Compositions of basal and experimental diets (%)

Ingredient Basal diet Experimental diet
Sucrose 50.0 49.0
Casein ' 20.0 20,0
Corn starch 0.0 10.0
Cellulose powder 5.0 5.0
Mineral mixture™ 3.5 3.5
Vitamin mixture™ 1.0 1.0
DL-methionine 0.3 0.3
Choline bitartrate 0.2 a.z2
Cholesterol - 0.75
Sadium cholate 0.25
Lipid 10.0% 10.0%*
* 5% Lard + 5% Qlive oil
“*Group A 1 10.0% Lard
Group B @ 2.5% Lard +7.5% Perilla il
Group C 1 2.5% Lard +5.0% Perilla oil + 2.5% Evening pri-
mrose oil
Croup [ ¢ 2.5% Lard+2.5% Perilla oif + 5,0% Evening prim-
rose oil
Group £ 1 2.5% Lard + 7.5% Evening primrose oil
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Table 2. Fatty acid composition of lipids in the experimental

ool EA% EQFo A 2F 8 Az A

diet (area %)
Fatty acid \ Group” A B C D E
Ciz:o 0.2 0.1 0.1 .1 0.1
Cia:o 1.6 0.6 0.5 .5 0.5
Cis:0 25.0 12.0 i1.9 1.8 1.9
Cis: 3.3 1.1 1.0 1.0 0.9
Cis:o 13.4 4.9 5.0 4.9 5.0
Cis 43.1 25.5 223 203 16.9
Ci1s:2(n-6) 11.2 125 286 419 566
Cig:3(n-6) 0.2 0.1 2.3 4.1 6.2
Cig:1(n=-3) 1.5 429 279 151 1.8
Ca:o 0.3 0.2 0.3 0.3 0.1
C20:4(n~-6) 0.1 - - - -
Total 999 999 999 1000 100.0
SEAY 40.5 17.8 17.8 17.6 17.6
MUFA* 464 266 23.3 211 17.8
PUFA* i3.0 555 588 613 646
p/s® 032 3.12 3.30 3.48 3.67
n-3/n-6 PUFA 01 34 0.9 0.3 0.03

"Group (A~E) : Refer footnote to Table 1
2SFA  Saturated fatty acid
MUFA : Monounsaturated fatty acid

PUFA : Polyunsaturated fatty acid
P/S : PUFA/SFA

Table 3, Fatty acid composition on phospholipid fractionated
by TLC from liver lipids of rats fed the experimental
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Table 4. Fatty acid composition on triglyceride fractionated
by TLC from liver lipids of rats fed the experimental

diets for 4 weeks {area %)
Fatty acid \ Group” A B C D E
Ciz:o 0.5 0.3 0.5 0.2 0.4
Cida:0 1.3 1.0 1.0 1.2 1.1
Cie:o 22.8 19.7 220 213 19.1
Cio: 3.6 3.0 3.5 3.2 2.7
Crs:n 238 206 212 207 199
Cra:t 275 211 19.5 1584 152
Cis:2{n-6} 11.6 13.8 14.9 19.1 26.2
Cis:3{n-6) 0.3 0.2 0.4 1.3 1.4
Cis:3(n-3) 2.8 3.6 5.0 3.7 3.0
C20:0 0.3 ir 0.2 0.5 tr
Ca0:4(n-6) 2.4 2.7 3.4 4.8 69
Cao:s5(n-3) 1.9 5.8 5.1 3.8 29
Caz:a{h-6) tr 0.6 tr ir tr
Caz:5(n-3) 1r 0.6 0.5 tr tr
Caz2:6{n-3} 1.0 25 2.7 1.6 0.9
SFAY 48.7  41.0 449 43.9 405
MUFA? 31.1 241 23.0 216 17.9
PUFA® 203  34.8 320 343 413
n-3/n-6 PUFA 040 1.01 0.71 0.36 (.20
AAZ/PUFA 0.12  0.08 011 0.14 0.7
EPA®/ AA 079 215 1.50 079 042

diets for 4 weeks ‘area %))
Fatty acid \ Group” A B C D E
Ci2:0 0.5 0.6 0.7 .06 0.5
Ciazo 2.4 1.7 1.9 2.2 2.5
Cie:o 301 286 291 285 293
Cie:1 7.4 6.9 6.8 5.7 7.1
Cisio 4.1 3.3 2.9 3.6 4.2
Cig: 36,8 320 301 312 274
Cis: 2(n-6) 11.8 105 138 157 21.2
Cig: 1(n—6) tr tr 0.3 0.5 1.1
Cig:3(n-3) 2.4 7.9 4.7 3.6 0.9
C20:0 0.1 0.2 - tr tr
Ca0:4(n-6) 2.0 2.4 3.6 3.5 38
Ca:5(n-3) 2,2 3.9 4.1 2.4 1.9
Ca2:4(n-6) - - 1.4 2.1 -
C22:5(n-3) - 0.8 tr 0.2 -
Caz2:6(n=3) - 1.0 0.4 r -
SFA? 372 344 346 349 365
MUFA* 442 389 369 369 345
PLIFA® 184 265 283 28.0 289
n-3/n-6 PUFA 033 105 048 028 011
AAS/PUFA 611 009 013 0312 043
EPAS/ AA 110 1.62 1.14 Q.68 050

“Saturated fatty acid
“ Polyunsaturated fatty acid
“ Eicosapentaenoic acid

" Refer footnote to Table 1
" Monounsaturated fatty acid
* Arachidonic acid

Y Refer footnote to Table 1
" Monounsaturated fatty acid
% Arachidoni¢ acid

ASaturated fatty acid
*Polyunsaturated fatty acid
“Ficosapentaencic acid
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Table 5. Fatty acid composition on cholesterylester fractiona-
ted by TLC from liver lipids of rats fed the experime-

ntal diets for 4 weeks {area %)
Fatty acid \ Group” A 3 C D £
Ciz:o 2.4 2.7 3.1 2.6 3.5
Cran 4.0 1.9 4.0 3.4 4.1
Cis:o 7.0 14.7 13.8 14.0 15.6
Cron 6.9 53 5.5 5.3 5.2
Ciazo 274 263 281 268 266
Cras D2 2ry 0 237 282 118
Crg:2(n-6) 1.0 1.7 3.0 4.4 74
Cia:3(n-6) 0.4 0.2 0.6 0.6 0.8
Ciz:3(n-3) 8.1 16.0 13.4 12.9 7.7
Caozn 0.5 0.8 0.9 1.5 1.5
Con:a{n-6) 3.3 2.2 2.5 31 4.7
Cao:3(n-3) 0.8 0.5 1.3 1.2 1.4
SEAY 51.3 464 499 483 51.3
MUFAY 39.0 330 29.2 29.5 27.0
PUFA" 136 235 20.8 22.2 21.7
n-3/n-6 PUFA 1.89 402 2.47 1.74 072
AAT/ PUTA 0.24  0.04 012 014 (.22
EPAR/AA 0.24  0.62 0.52  0.29  0.30
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Table 6. Fatty acid compaosition on phospholipid fractionated
by TLC from brain lipids of rats fed the experimental

diets for 4 weeks {area %)
Fatty acid \ Group" A B C o E
Ciz:o . 0.3 0.2 0.1 0.2 0.2
Cra:a 0.4 0.4 0.5 0.4 .3
Ciera- 214 198 19.8 184 181
Ciro:1 0.2 0.3 0.6 0.8 0.2
Craxn 14.7 10.3 11.8 12.4 10.0
Ciz1 29.4 224 235 238 233
Crg2(n-6) 16.5 16.9 186 220 238
Cis:3(n-6) 1.9 1.7 1.4 2.0 2.3
Cig:3(n=3) 3.6 7.8 5.6 5.1 4.7
Ca0: 4{n-6) 31 29 3.4 4.1 4.8
C20:5(n-3) 7.6 12.5 10.3 8.2 8.7
Cozso - - - - 2.1
Caz:3(n-3) - - 0.2 - -
Coriein-3) 0.9 4.8 3.8 1.8 1.5
SFA? 36.8  30.7 32.2 314 3007
MIUFAY 296 22.7 241 246 235
PLIFAY 336 466 43,7 432 458
n-3/n-6 PUFA 056 1.7 0.87 054 048
AAT PUFA 0.09 006 008 009 0.0
EPA"/ AA 245 4.3 3.5 200 1.81

*Saturated fatty acid
“Polyunsaturated fatty acid
“Eicosapentaenoic acid

" Refer footnote to Table 1
* Monounsaturated fatty acid
" Arachidonic acid

" Refer footnote to Table 1
* Monounsaturated fatty acid
“ Arachidonic acid

“Saturated fatty acid
Y Polyunsaturated fatty acid
“Eicosapentaenoic acid
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