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Abstract

in order to observe the effects of the feeds mixed with the lard and two vegetable seed oils on the fatty acid
compositions of serum lipid and lipoprotein, the oils mixed with 2.5% lard and various ievels of perilla oif and
evening primrose oil were administered to the male rats of the Sprague-Dawley for 4 weeks. In the fatty acid
compaositions of serumn lipid and serum Yipoprotein fractions, as the contents of mired perifla oil decreased and
the contents of mixed evening primrose oil increased, n-3 PUFA (polyunsaturated fatty acid) contents and ratie
of EPA / AA (eicosapentaencic acid/arachidonic acid) tended to decrease, but n-6 PUFA contents and ratic of
AAJPUFA tended to increase. Fatty acid comgositions of serum lipid and serum lipoprotein fractions were influ-
enced from the fatty acid compasition of the test lipids.
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Table 1. Composmons of basal and experrmenm! diets (%!

nuredlent Basal wet E\(p(.r.mental diet
Sucrose .',-{}.ﬁ} 4990
Tasein 20U 0.0
Lorn starch 0.0 10.0
ellulose powder 5.0 5.0
Mineral mixture™ 3.5 3.5
vitamin mixture' 1.0 1.0
i =methionine 0.3 0.3
“hotine bitartrate 0.2 0.2
Cholesterol - 0.75
Sodium cholate : 0.25
: 'md 0.0 10.0%*

”‘% Lard + 5% Clive oit
“*Group AL 10.0% Lard
Group B 1 2.5% Lard + 7.5% Perilla oil
Group C 1 2.5% Lard +5.0% Perilla oil + 2.5% Evening prim-

rose oil

Zroup DY 2.5% Lard + 2.5% Periila oll + 5.0% Dvening prim-
rose oil

Droup B 2.5% Lard+ 7.5% Evening primrose il
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Tahle 2. Fatty acid composition of lipids in the experimental

diet {area %)
Fatty acid NGroug ™ £ B £ i

ClEo 0.2 .1 .4 0.2 G
Tlisro 16 %3] (¢ 0.5 0.5
Cioo 25.0 12.0 it.e 11.8  11.9
Crg o 3.3 1.7 1.3 1.0 0.9
Ciso 13.4 4.4 5.0 4.9 50
Cia:e 43 25.% 223 205 169
Cra: 2{n-6) o 1t2 12.5 28.0 419 366
Z1s: 3{n-6) 0.2 0.1 2.3 4.1 6.2
Crg:ain=3) 1.5 42.9 7.9 15,7 1.8
oo 0.3 G.2 0.3 0.3 0
Conraln-sl O - : -

Total 99.9 9G.9 Q49 3000 1000
SFA" 40.5 17.8 17.8 7.6 1746
MLUFA™ 46.4 26.6 23.3 i1 17.8
PUFA" 13.0 55.5 8.6 b3 64.b
p/s® .32 3.12 3.3G 3.48 367

n=3/n-6 PUFA 01 3.4 0.9 0.3 0.03

"Group{A~E) 1 Refer footnote to Table
TSFA ¢ Saturated fatty acid
MUFA - Monounsaturated fatty acic
PUFA : Polyunsaturated fatty acid
P/S 0 PLUFA/SEA
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Tabie 3. Fatty acid composition on phosphalipid fractionas
ed by TLC from serum lipids of rats {ed the experi-

mentai drets for 4 weeks larea)
Fatty acid \ Group® A B C 9] o
Ciz:o 0.5 1.5 2.0 1.8 ¢
Cigio 5.9 6.2 6.1 6.3 5.9
Cis:o 25.% 271.4 216 234 227
Crosy 4.8 4.6 3.1 5.2 4.5
Cigeo 180 153 160 158 181
Cign 22.3 5.6 147 4.8 119
Cig:2{n-0} 12.8 14.7 16.1 16.7  19.6
Cin o 1{n-b; 2.7 1.1 1.2 1.9 1.7
Cia:ain=3) 5.5 15.1 10.9 8.2 6.6
Cao:a(n-0) 1.5 2.9 6.8 5.7 9.3
Con s (n=3) v 1.3 1.5 tr tr
SFA 49.1 44.6 457 473 483
MUFA" 273 20.2 17.6 200 16.4
PLFA™ 23.5 35.1 365 325 372
n-3/n-6 PUFA 0.38 0.88 Q.51 0.34  0.21
AASPLIFA 0.06 0.08 019 017 0.25
EPAYS AA . 0.45 .22 -

*Reder footnate w0 Tabie ! “Saturated fatty acid
“Monounsaturated fatty acid “Polyunsaturated fatty acic
“Arachidonic acid “Eicosapentaenoic acid
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Table 4. Fatty acid composition on trigiyceride fractionates
by TLC from serum lipids of rats fed the experimen-

tai dieis for 4 weeks {area %
Fatty acid \ Group"” A IE] i o i

Ciz:o 2.8 2.5 2.9 2.4 2.6
Ciao 3.8 3.1 3.5 3.2 3.4
Cien 24.0 i5.9 14.7 126 164
Cie:i 4.1 2.8 2.7 2.1 2.9
Ciag:o 11.3 9.5 10.0 1i.2 107
Cig:2 295 21.2 19.5 208 169
Cry:2{n-6H) 19.3 20.0 22.2 25.0 304
Craa{n-6) 0.1 1.4 2.0 2.5 4.3
Cis o a(n=3) 4.4 21.5 20.2 179 105
Coae e a{n—6; 0.3 1.6 1.8 2.0 a
Can:s{n-3} tr (.3 G4 tr (e8]
SFAY 41.9 31.0 31 294 3341
MUFAS 340 240 2220 230 1938
PUFAY 2359 45.0 46.6 47.5 471
n=3/n-6 PUFA (.22 .94 0.7¢ 0.60 .22
AAYPUFA 0.0% 0.04 0.04 0.04 Q.04
EPA"/ AA - 0.22 - .05

017

"Retfer footnote 1 Table 1
“ionounsaturated fatty acid
“Arachidonic acid

“Satwrated fatty acid
“Polyunsaturated fatty acid
“Eicosapentaenoic acid

Table 5. Fatiy acid composition on cholesterylester fraction-
ated by TLC from serum lipids of rats fed the experi-

mentaé diets for & weeks (area %
Fatry acid VW Group ™ IS 5 ;i o

iz 3.4 3.4 4.0 3.2 4.5
RERE] 6.2 5.9 6.1 5.6 6.2
PO 251 Pén7 1.8 7.2 P8
Cip:1 8.8 6.5 5.9 7.1 7.3
Cig:a 141 7.8 B.4 8.8 9.0
Cig 26.6 18.1 17.6 167 148
Cig: 2 {n—-0} 6.9 8.7 i54 423.Y 0 295
Cra:3n=6) 2.8 25 0 37 3.3 4.7
Cia:3in-3) 3.5 26.6 12.5 120 2.8
Czo:4(n-6} 1.4 1.3 1.2 1.9 2.8
Canis(n-3) o2 16 1.8 11 .
SEAY 50.0 33.8 35.5 34.8 376
MUFA® 35.4 24.6 235 23.8 221
PUFA™ 14.6 41.5 41.0 414 403
n-3/n-6 PUFA 0.31 2.37 1.08 0,46 (.09
AASSPUEA Q.08 0.03 0.13 014 o.07
EPA™/ A U4 235 .50 0.58 0.1¢&
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Table 6. Fatty acid composition in chylomicron fraction from
serum lipids of rats fed the experimental diets for 4

weeks (area %)
Fatty acid \Graup" A B c D E

Cizen 1.6 1.2 0.9 0.9 1.1
Ciaszo 1.7 0.9 1.3 1.3 1.2
Cie:n 25.6 19.8 18.5 187 179
Cre:s 73 4.8 5.1 5.4 49
Cro:e 6.4 4.2 4.8 4.8 4.5
Cisi 32.5 27.5 277 240 225
Cra: 2{n-6) 16.5 16.9 223 291 350
C1s:3(n-6) 1.0 2.5 2.7 35 33
Cre:3(n=-3) 58 151 105 66 40
Czo:4in—6) 1.2 2.4 2.8 3.0 3.3
Cat:s(n=3} 0.3 4.7 33 2.7 2.2
Cazioln-3} - - - Q.1 -
SFAH 35.3 26.1 25.5 255 247
MUFA® 39.8 323 32.8 254 274
PLIFAS 24.8 41.6 41.6 450 479
n=3/n-6 PUFA 0.33 0.91 0.50 D.26 015
AASPUFA 0.05 0.06 007 007 007
EPA™/ AA 0.25 1.96 1.18 090 0.67

YRofer fnotnate to Table |
*Maonounsaturateq fatty acid
* Arachigomc acid

“Saturated fatty acis
*Polyunsaturated fatty acic
“Ficosapentagnoic acic

»Saturated fatty acid
“Poivunsaturatex fatty acid
“Eicosapentaenoic acid

"Refer footnote to Table 1
“ivionounsaturated fatty acid
“Arachidonic acid
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Table 7. Fatiy acid compasition in VLDL fraction from serum
lipids of rats fed the experimental diets for £ weeks

[red ol
Fatty acid \Group” A 3 i
Ciain 0.7 .4 0.3
Ciacn R 20 203
Ci 21.5 13 13.4
(! 5.5 4.2 5.1
s $0.3 5.8 EN
Cra 42.5 135 34
a2 An—6) 143 4.9
Crsatn-6) 0.6 0.7
Ciari(n-3) 1.2 .2 .
Caoco ti i3 £
Cro:a(n-6) 13 R T
Conisin=3 .2 2.3 205
Carreln-3) - 2.0 1.3
SFAT 34.3 26.8 2
MUFAY 43.0 39.4 R 1.6
PUFA™ 175 33.8 3 3.2
n=3/n-6 PUFA .09 (.44 A% a2
AAMTPURA 0.07 005 85.07 0 0048
D HEH

EPAM/AA G5

“Lawrated

APalvursiieg

"Refer footnote to Table 1
"Monounsaturated fatty acid
*Arachidonic acid
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Table . Fatty acid compaosition in LDL fraction from serum
fipids of rats fed the experimental diets for 4 weeks

area Yol
Fatty acid Y Group® A 4 i 8] <
P00 1.0 1.3 HES
ke 1.6 1.5 i L
1.5 e 2.3 19.1 e
5.5 7.2 8.3 6.8 75
a0 77 2.5 50 3 73
283 21.5 20.4 21.9 o0
VA 17.0 209 245 6.2
2.0 1.7 2.9 i A
8.6 9.8 T 1.2 o))
1.2 ) I 2.6
O.7 1.7 | .3 i "
333 29.5 }i 3 279 303
6.8 28.7 28.5 8.7 %%

29.9 41.7 40.4 434
n-3/n—-6 PUFA 0.45
AN PUFA .04
L8

0.58 .44
0.04 D06
.83

v
050
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Table 9. Fatty acid composition in HDL fractien from serum
lipids of rats fed the experimental diets for 4 weeks

{area %)
Faity acid \Group” A B C D E

Ciz:o 1.8 1.9 2.0 1.8 1.8
Cis:0 35 2.8 2.9 2.7 29
Cis:0 21.0 17.4 1B.5 17.8 161
Cieed 8.5 6.3 6.1 6.8 6.2
Cig:n 13.3 9.9 9.5 96 10.8
Crg 236 19.2 19.0 164 162
Cis:2{n-6) 13.3 14.7 15.5 208 253
Cra:2{n—-6) 2.7 2.6 3.3 3.8 4.1
Cre:3{n-3) a1 205 18.8 1.0 12,5
Cao: a{n-6) 1.4 1.6 1.8 1.8 2.2
Cio:5(n-3) 1.7 3.1 2.6 2.4 1.8
SFAY 39.6 32.0 329 319 3le
MUFA*Y 321 255 251 232 224
PUFA® 282 42.5 42.0 448 460
n-3/n-6 PUFA 0.62 1.25 "1.04 089 046
AASIPUFA 0.05 .04 0.04  0.04 005
EPA"/ AA 1.21 1.94 1.44 1.33 0.82

"Refer footnate to Table 1
“Monounsaturated fatty acid
“ Arachidonic acid

“Saturated fatty acid
YPolyunsaturated fatty acid
“Eicosapentaenoic acid
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