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Abstract

This study aims at revealing the effects of the feeding mixed «-3 perilla oil and « -6 red pepper oil on fatty
acid compositions of serum and platelet in rats. The diet administered to the male rats of Sprague - Dawley
was composed of the perilla oil containing about 60% « -3 linolenic acid as well as the red pepper oil with
roughly 64% of @ -6 linoleic acid. In the total fatty acid composition of serum lipid, SFA had no great signifi-
cance among the groups, while MUFA ranged from 14.4% to 17.0% and PUFA stood from 48.0% to 53.0%.
PUFA compositions of phospholipid, triglyceride and cholestery! ester fractions, Cis:2 (-6 ) was the highest
in cholesteryl ester than the other components. In platelet’s fatty acid composition, SFA were low in groups
2 (7.5% perilla oil + 2.5% red pepper oil) and 3 (5.0% perilla o0il +5.0% red pepper oil), and the highest in
group 5 (10% red pepper oil). MUFA stood the highest in group 3 and the lowest in group 5, while PUFA
was the lowest in group 2. Ratio of EPA / AA was the highest in group 2, but group 5 was the lowest.

Key words : saturated fatty acid (SFA), monounsaturated fatty actd(MUFA), polyunsaturated fatty acid(PUFA),
perilla oil, re\i pepper oil

A = Al Atslele) 1918 AA| stz glew $-2viete]
A= 42 vepda glepen. 5935 F °H 34F

Mol Awpel ger 2 A 24 wlge AN W TR WAL APA Qe Fel o
o] 4ol dFE PIAE galo] Hui, o] zw&sq 2, $497%, A, Y7 thromboxane Bz, ¥ 43} ¥
B e L, 28, TAYE, THAHS 2% AL APt BES} WAW S Fol= -, 3}
BUR, 94, HUA £ 2oske Ao deA A LASRE FU, a0, v, 3, caffeine &
ATk, oldt AREF £/Y)A AY/E Fol 4T F W stress To] Qe dbHoR ARAF, 22
2da, ALEY, A1 B4 sterol W thE-F 312144k (polyun-

'To whom all correspondence should be addressed



A 23 FAHY £ Fol7l AAS) €A L ¥y AdA 24 vA e g8 125

saturated fatty acid, PUFA) 52 29282 532
7FA a2 9leh®. Anderson 523} Spritiz 22 polyun-
saturated fatty acid/saturated fatty acid (P/S) v] &) &
& 4ol 34 2 A4 steroids] WA & SR 2
SELER LEESPUERE TR SR |
2.5, Nestel 5220 o8} Z3}x]ulA}(saturated fat-
ty acid, SFA)2 E# 2 H &S Z7HA17]132 PUFA= 7}
Et AL Sl i )

Alo] PUFAS] o|8)§ &3 linolenic acid, eicos-
apentaenoic acid, docosahexaenoic acid ¥ linoleic
acid¢} arachidonic acid @ eicosanoids& v} %3} oA}
EE A4 B ACE JeIH AP, gehal
A¥-2 a-linolenic acidE ¢F 60% F-%-3te S7l¢o
linoleic acid8- oF 64% ¥-§-3}= o 5Ea4-2 v)e
2 JFANA Y, FA55E o €3 % e 1)
A& At 24 Bet] £A4 A2 slsdc

e o Yy

AHEE

A% 64.5+2.3g3 353 Sprague-Dawley
=3 30vt2] & 20% caseing §-§-3}E 7| 2ALREA
157 AU A7 F YA Fol ulsd 272 6l
4 5722 sted apartmentd] Abg-Abatbel el 357¢
AP A3t on, Aol e} B2 AHf-Eo] A A AL
AREALY 2E(20£2°C) 2 F£E(50% AF)e -z
ZAoZ FRAAFHLH, vk 12417} 27)(07:00-19:
00)E =4 s}gdch.

Ajo

71240 & AYAe] 4L Table 13} 2w, A
P4A A S5 2EEAGS] £ vl Sl aet 5
Fo2 reint

AR
A% B nFFAE U] Afoha YA
22 A shef AHgsaleh.

sexalY
AYAE 7105 AR 2 A% AT ZAS
Aol AL oY o] B G2 AF

Table 1. Compositions of basal and experimental diet
(%)

Ingredient Basal diet Experimental diet
Casein 20.0 20.0
DL-methionine 0.3 0.3
a-Corn starch 60.0 60.0
Cellulose powder 5.0 5.0
Mineral mixture* 3.5 35
Vitamin mixture* 1.0 1.0
Choline bitartrate 0.2 0.2
Corn oil 10.0 -
Test lipid (G1 - G5)** — 10.0
*AIN-76™

**Group 1, 10.0% Perilla oil
Group 2, 7.5% Perilla oil + 2.5% Red pepper oil
Group 3, 5.0% Perilla oil + 5.0% Red pepper oil
Group 4, 2.5% Perilla oil + 7.5% Red pepper oil
Group 5, 10.0% Red pepper oil

Table 2. GLC condition for fatty acid analysis

ltems Conditions

fnstrument Hewlett-Packard 5890A/GC

Column 15%DEGS on Uniport HP (80/100)
SS1/8 xé6ft

Detector Flame lonization Detector

Column Temp. 165°C

Injector Temp. 210°C

Detector Temp. 220°C

Carrier gas (N2) 30ml/ min

Ak AP HFLAL 747 AAA) F o2z
vt AIA Aol A sted oF 1417} w5l uhx]
g F 3,000rpmell A 1587 A £2)sle] 3L @
UL, AL EDTAME 24 AP Yy 25dA 2
LA E-2] (1,530rpm, 10min 2 3,400rpm, 15min)3t 3
AZ2YE A AL Aol hF A& 2.0mi 7hate] o}
Al 22tA Al 22| (770rpm, 10min 2 3,400rpm, 20
min)3}i AFS AL A A F, Y AALL L5490 1.
OmlE 7Vsbed Eo] A st

24wy

TR Eef BN

¥ A 1mlo) chloroform : methanol £HC : M, 2: 1,
VVE b A FET F A seked Qg
2] hexanedl] %< silicagel 60GS AF&-§F ¥}3o)| spot
g & AN (petroleum ether : ethyl ether : acetic
acid, 82:18:1, vV/v/v)2 2 ARt 8.9 = 24 Yy
AR AR, FHAA D S 2EE o 2el 2 37)



126 2R P RN

Table 3. Feed intake and body weight gain of rats fed on the
experimental diets for 3 weeks

Diets Feed intake Body weight gain
(g/3 weeks) (g/3 weeks)
G1 265.8+12.8" 101.0+4.7"
G2 260.8+15.6 73.5+7.3%
G3 265.0+ 7.9° 66.8+7.3
G4 291.0+14.3? 88.2+6.5
G5 2745+ 6.6° 78.5+5.8%

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

Table 4. Fatty acid composition of test lipids used in the ex-

periments (area %)
Fatty acid G1t G2 G3 G4 G5
Cis:0 7.1 8.3 95 107 119
Cis:0 1.4 1.3 1.3 1.2 1.2
Cis:n 15.1 15.6 16.2 167 17.3
Cis:2 14.1 26.7 392 518 644
Cig:3 62.0 47.7 333 19.0 4.7
Others 0.3 0.3 0.4 0.4 0.5
Total 99.7 999 999 99.8 100.0
SFA 8.5 96 108 119 131
PUFA™ 76.1 74.4 725 708 69.1
P/S 9.0 7.7 6.7 59 5.3
-3 PUFA 620 477 333 190 4.7
-6 PUFA 14.1 26.7 39.2 518 644

-3 PUFA/@-6 PUFA 440 179 085 037 0.07

G1-GS5 : Refer footnote to Table 1
2SFA : Saturated fatty acid
PUFA : Polyunsaturated fatty acid
P/S : Polyunsaturated fatty acid/ saturated fatty acid
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Table 5. Fatty acid composition of total lipid extracted from
serum of rats fed on the experimetal diets for 3
weeks (area %)

Group 1 2 3 4 5
Fatty acid

Ci2:0 - 0.2 0.5 0.3 -
Cia:o 0.4 0.7 09 0.7 0.5
Cis:o 0.2 04 04 0.3 0.2
Cie:0 226 223 211 205 225
Cie:1 2.3 2.5 2.0 2.1 2.1
Cis:o 9.9 11.3 10.5 8.8 8.8
Cig:1 12.9 11.9 14.7 134 13.8
Cig:2 (0-6) 21.8 23.1 21.2 23.0 249
Cis:3 (@-3) 1.z 7.8 53 37 -
Cis:a (@-3) — - 0.4 0.7 -
Ca0:3 (@-6) 0.2 0.2 0.4 0.2 -
C20:4 (@-6) 7.8 121 15.0 188 256
Cao:s (@-3) 70 41 26 15 -
Ca2:5 (w-6) - - — - -
Ca:5 (-3) 1.1 0.6 1.2 2.3 -
Co:6(w-3) 1.4 1.5 2.0 2.6 0.5
SFA! 331 349 334 30.6 32.0
MUFA? 15.2 14.4 16.7 155 159
PUFA? 51.0 494 48.1 52.8 51.0
@ -3PUFA 21.2 14.0 11.5 10.8 0.5
w-PUFA 29.8 35.4 36.6 42.0 50.5
@ -PUFA/ w -6PUFA 0.71 0.40 0.31 0.26 0.01
AA*/ PUFA 0.15 0.24 0.31 0.36 0.50
EPAS/ AA 0.90 0.34 0.17 0.08 -
' Saturated fatty acid 2Monounsaturated fatty acid

*Polyunsaturated fatty acid  *Arachidonic acid

* Eicosapentaenoic acid
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Table 6. Fatty acid composition in phospholipid fractionated
by TLC from serum lipids of rats fed on the experi-
mental diets for 3 weeks (area %)
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Table 7. Fatty acid composition in triglyceride fractionated
by TLC from serum lipids of rats fed on the experi-
mental diets for 3 weeks (area %)

Group 4 2 3 4 5
Fatty acid

Group 1 2 3 4 s
Fatty acid

Ci2:0 1.0 2.1 1.8 2.8 2.7 Ci2:0 1.3 2.1 1.2 2.8 2.6
Cia:o 4.9 3.5 3.8 1.7 4.2 Cia:o 6.7 53 35 6.7 31
Cis:0 12.3 120 164 16.7 11.7 Cis:0 13.6 13.1 16.0 109 175
Ci6:1 1.1 3.7 1.2 29 20 Cre:1 0.6 1.1 1.2 0.9 1.3
Cis:o 15.2 146 135 14.3 13.6 Cis:o 10.8 10.0 8.0 9.2 7.2
Cis: 18.5 126 156 13.7  14.2 Cis:1 231 24.2 248 249 227
Cis:2 (@-6) 12.6 16.5 16.3 180 233 Cis:2 (@-6) 158 16.8 180 196 209
Cia:3 (w-3) 15.6 14.6 ma 8.7 8.1 Cis:3 (0-3) 16.6 15.5 148 131 102
C20:4 (w-6) 7.4 8.5 9.8 11.5 133 C20:4 (0-6) 3.9 6.8 7.6 84 123
Cw:4(w-3) 6.0 7.8 5.8 4.1 2.9 Co0:4 (w-3) 6.1 4.6 4.4 3.1 2.1
Ca0:5 (@-3) 5.4 35 4.4 53 3.8 Ca20:5 (w-3) 1.2 - — - -
SFA! 334 323 355 355 323 SFA 32.4 305 28.7 296 304
MUFA? 19.6 16.3 16.8 166 16.2 MUFA? 23.7 253 26.0 258 24.0
PUFA? 47.0 509 474 476 51.4 PUFA® 43.6 43.7 448 442 455
w-3PUFA 27.0 259 213 18.1 14.8 w-3PUFA 239 20.1 19.2 162 123
w-6PUFA 20.0 250 26.1 295 366 w-6PUFA 19.7 236 256 28.0 33.2
w-3PUFA/w-6PUFA  1.35 1.04 0.82 0.61 0.40 w-3PUFA/w-6PUFA  1.21 0.85 0.75 058 0.37
AA*/ PUFA 0.16 0.17 0.21 0.24 0.26 AA*/ PUFA 0.09 0.16 0.17 0.19 0.27
EPAS/AA 0.73 0.41 0.45 0.46 0.29 EPA3/AA 0.31 - - - -

' Saturated fatty acid
?Polyunsaturated fatty acid
S Eicosapentaenoic acid

2Monounsaturated fatty acid
* Arachidonic acid
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Table 8. Fatty acid composition in cholesteryl ester fraction-
ated by TLC from serum lipids of rats fed on the ex-
perimental diets for 3 weeks (area %)

Group 1 23 4 5
Fatty acid

Ci2:0 1.6 1.2 1.2 1.1 2.6
Cia:o 3.6 29 29 2.9 1.7
Cis:0 11.1 9.5 137 9.7 15.2
Cie:1 — — - — —
Cis:0 131 1.0 97 106 8.2
Cis:1 19.2 208 201 213 191
Cis:2 (w-6) 158 194 208 222 269
Cis:3(w-3) 21.0 152 128 11.2 7.7
C:4 (w-6) 6.7 109 115 129 125
Cr:4 (w-3) 0.9 2.1 2.0 3.8 2.2
C0:5 (w-3) 6.3 6.9 4.8 4.1 3.8
SFA! 294 246 275 243 277
MUFA? 19.6 208 201 213 191
PUFA? 50.7 545 519 542 53.1
w-3PUFA 28.2 242 196 19.1 137
 -6PUFA 22,5 303 323 351 394
w -3PUFA/w -6PUFA 1.25 080 061 054 035
AA*/ PUFA 0.13 020 022 024 0.24
EPAS/ AA 094 063 042 032 030

?Monounsaturated fatty acid
*Arachidonic acid

' Saturated fatty acid
3 Polyunsaturated fatty acid
s Eicosapentaenoic acid
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Table 9. Fatty acid composition in total lipid extracted from
platelet of rats fed on the experimental diets for 3
weeks (area %)

Group 1 2 3 4 5
Fatty acid

Ciz:

0 0.5 0.5 1.1 1.6 0.5
Cis:o 0.4 1.4 1.5 14 0.4
Cra:o 2.4 2.2 2.7 2.8 2.0
Cis:o 0.7 0.5 0.7 0.9 0.8
Cie:0 266 158 134 215 29.1
Cie:1 5.0 5.2 5.2 4.7 3.4
Cie:2 0.7 0.6 0.5 0.8 0.5
Ci7:0 0.4 0.8 0.8 0.8 0.3
Cis:o 11.8 7.2 5.9 9.1 140
Cig:1 26.5 483 539 375 242
Cia:2 (w-6) 9.1 6.5 5.5 6.5 6.7
Cis:3 (w-3) 0.9 0.9 0.7 1.0 0.3
Cig:4 (w-3) 0.3 0.9 0.3 0.5 0.4
C20:4 (w-6) 7.9 3.4 3.2 6.5 13.3
C20:5 (w-3) 2.7 1.7 0.7 0.7 0.4
Caz:5 (w-3) 0.5 —_ - - -
Ca2:6 (w-3) 0.7 - — - -
SFA' 428 284 26.1 38.1 471
MUFA? 315 535 59.1 422 276
PUFA? 228 140 109 16.0 216
w-3PUFA 5.1 3.5 1.7 2.2 1.1
w-6PUFA 17.7 10.5 9.2 13.8 205
w-3PUFA/w-6PUFA  0.29 033 0.18 0.16 0.05
AA*/ PUFA 035 024 029 040 0.62
EPAS/AA 0.34 050 0.22 0.1t 0.03

' Saturated fatty acid
? Polyunsaturated fatty acid
s Eicosapentaenoic acid

?Monounsaturated fatty acid
* Arachidonic acid
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