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Abstract

This study was designed to observe the effects of the feeding Platycodon grandiflorum, Codonopsis lance-
olata, perilla oil and safflower oil on the fatty acid composition in serum and liver of dietary hypercholesterol-
emic rats. Experimental groups mixed with 5% cellulose + 10% lard (group 1, control group), 2% cholestyra-
emine + 10% lard (group 2), 5% C. Janceolata+10% perilla oil (group 3), 5% P. grandiflorum+10% perilla oil
(group 4), 5% C. lanceolata+10% safflower oil (group 5) and 5% P. grandiflorum+ 10% safflower oil (group
6) were administered to the male rats of the Sprague Dawley for 3 weeks. In the fatty acid compositions of
serum total fatty acid, phospholipid, triglyceride and cholesteryl ester, the linoleic acid content was most in the
PUFA and it was major fatty acid. Particularly, the other components except the phospholipid fraction in serum
lipids were influenced by the fatty acid composition of the test lipids from the fact that linoleic acid content
was remarkably more in the groups 5 and 6. In the fatty acid compositions of liver total fatty acid,
phospholipid, triglyceride and cholesteryl ester, the linoleic acid content was more in the PUFA and so it was
major fatty acid. Particularly, the arachidonic and eicosapentaenoic acid contents of phospholipid fraction in
liver lipids were rather more. From the above research, fatty acid composition of serum and liver lipid
components were influenced by the fatty acid composition of the test lipids from the fact that linoleic acid
takes up the highest percentage.
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Table 1. Compositions of basal and experimental diets (%)
Ingredient/ Group Basal diet 1 2 3 4 5 6
Casein 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Mineral mixture* 3.5 3.5 35 3.5 3.5 35 3.5
Vitamin mixture* 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Choaline bitartrate 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Cholesterol - 0.75 0.75 0.75 0.75 0.75 0.75
Sodium cholate - 0.25 0.25 0.25 0.25 0.25 0.25
Sucrose 60.3 59.3 59.3 59.3 59.3 59.3 59.3
Cellulose powder 5.0 5.0 3.0 - - - -
Cholestyramine - - 2.0 - - - -
Lard 10.0 10.0 10.0 - - - -
Perilla oil - - - 10.0 10.0 - -
Safflower oil - - - - - 10.0 10.0
Codonopsis lanceolata - - - 5.0 - 5.0 -
Platycodon grandiflorum - - - - 5.0 - 5.0
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Table 2. Fatty acid composition of test lipids used in the exp-

eriment
(peak area %)

Fatty acid Lard Perilla oil Safflower oil
12:0 0.2 - -
14:0 1.6 - 01
16:0 25.0 7.1 6.9
18:0 13.4 1.4 2.6
20:0 0.3 - -

Saturates 40.5 8.5 9.6
16:1 33 - -
18:1 43.1 15.4 10.8

Monoenes 46.4 15.4 10.8
18:2(n-6) 116 141 79.6
18 : 3(n-3) 1.5 62.0 -

Polyenes 131 76.1 79.6

pPr/s? 0.32 8.95 8.29

n-3/n-6P 0.13 4.40 -

" Polyunsaturated fatty acid
»Saturated fatty acid
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Table 3. Fatty acid composition of total lipid extracted from
serum of rats fed the experimental diets for 3 weeks
(peak area %)

Fatty acid/Group* 1 2 3 4 5 6
14:0 06 08 03 05 04 05
16:0 196 244 155 183 142 17.3
18:0 78 88 62 67 54 70
Saturates 28.0 340 220 255 200 24.8
16:1 82 49 68 67 69 45
18:1 412 330 484 433 187 179

Monoenes 494 379 552 500 256 224

18 : 2(n-6) 10.1 24 142 132 418 402
18:3(n-3) 33 5.1 2.9 3.0 2.8 2.8
20:4(n-6) 39 0S5 1.0 29 4.4 4.2
20:5(m-3) 39 8.1 3.4 3.8 4.9 4.6
22:5(n-3) 06 19 0.7 0.8 0.2 0.6
22:6(-3) 08 3.1 0.6 0.8 0.3 0.4

Polyenes 226 281 228 245 544 528

P/s?» 0.81 083 104 096 272 213
n-3/n-6P 0.61 184 050 052 018 0.9
EPA¥/ AA® 1.00 16.20 340 131 111 1.10

* See the legend of Table 1
"Polyunsaturated fatty acid * Saturated fatty acid
»Eicosapentaenoic acid * Arachidonic acid
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Table 4. Fatty acid composition in phospholipid fractionated
by TLC from serum lipids of rats fed the experimen-
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Table 5. Fatty acid composition in triglyceride fractionated
by TLC from serum lipids of rats fed experimental

tal diets for 3 weeks diets 3 weeks
(peak area %) (peak area %)
Fatty acid/Group* 1 2 3 4 5 6 Fatty acid/Group* 1 2 3 4 5 6
14:0 2.3 1.6 1.6 31 1.9 15 14:0 29 13 2.8 2.5 19 22
16:0 37.2 33.7 3e6.1 354 382 420 16:0 429 312 402 36.6 406 435
18:0 365 263 322 283 344 325 18:0 1.5 47 154 11.2 6.6 11.2
Saturates 760 616 699 668 745 76.0 Saturates 573 372 584 503 491 569
16 : 1 -~ - - - - - 16 : 1 3.1 5.8 31 3.2 35 4.2
18:1 133 193 9.9 9.8 64 63 18:1 269 46.1 246 303 168 133

Monoenes 13.3 193 9.9 9.8 6.4 6.3

Monoenes 30.0 519 27.7 335 203 175

18:2(n-6) 63 100 133 128 129 127
18:3(n-3) 25 6.1 4.3 4.7 26 21
20:4(n-6) 0.9 1.0 0.7 1.9 16 1.2
20:5(n-3) 1.0 20 1.9 4.0 20 1.7
Polyenes 10.7 19.1 202 234 191 177

18:2(n6) 75 40 8.4 96 248 219
18:3(n-3) 22 63 3.0 3.2 2.6 1.8
20:4(n-6) 20 02 1.4 1.2 24 11
20:5(n-3) 1.0 04 1.1 2.2 1.1 0.8
Polyenes 127 109 139 162 306 256

pv/s* 0.14 031 029 035 026 023
n-3/n-6P 049 074 031 059 032 027
EPA®/ AA® 111 200 271 211 1.25 1.42

pr/s? 0.22 029 024 032 062 025
n-3/n-6P 034 160 042 050 014 0m
EPA” / AAY 050 200 079 183 052 073

*See the legend of Table 1
PPolyunsaturated fatty acid
*Eicosapentaenoic acid

“Saturated fatty acid
* Arachidonic acid
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* See the legend of Table 1
"Polyunsaturated fatty acid
*Eicosapentaenoic acid

¥ Saturated fatty acid
* Arachidonic acid
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Table 6. Fatty acid composition in cholesteryl ester fraction-
ated by TLC from serum lipids of rats fed the experi-

mental diets for 3 weeks
(peak area %)

Fatty>acid/Gr0up* 1 2 3 4 5 6
14:0 1.2 27 0.9 1.1 09 13
16:0 28.0 294 215 203 145 167
18:0 58 120 3.5 34 26 3.1

Saturates 350 44.1 259 248 18.0 211
16 :1 1.1 174 146 146 11.2 127
18:1 456 28.0 48.1 494 359 348

Monoenes 56.7 454 62.7 640 471 475

18:2(n-6) 30 28 4.3 47 29.2 27.1
18:3(n-3) 3.6 44 4.4 4.0 3.1 25
20 :4(n-6) 1.1 0.8 0.8 0.5 1.6 1.0
20:5(n-3) 06 25 19 2.0 1.0 038

Polyenes 83 105 114 113 349 314
pr/s? 024 024 044 045 194 149
n-3/n-6P 1.02 192 123 1.15 0.13 0.12
EPAT/AA?Y 0.54 3.13 238

4.00 0.63 0.80

*See the legend of Table 1
YPolyunsaturated fatty acid ? Saturated fatty acid
»Eicosapentaenoic acid * Arachidonic acid

Table 7. Fatty acid composition of ‘total lipid extracted liver
of rats fed the experimental diets for 3 weeks
(peak area %)

o} B A AR FRul S-S 2T vlE A
oA vlwA gopen, §3] T FALG, 6
o] 51.0~52.0%24 et APF et oS Fgha
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o FAa 24T GA AL ehl 9 o
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oA Bk 7t F2 F ¥E&E vEhsich Rizek
el oatd A AARA Y 2 AVe]n, A4
Well sl di-£2] AAE Ao]lF4] LAZ & djArd
Aolzlx 81w, Takita® = AL X3 9] P/SH]g9]
Z7bske 24 A LAY f4ul o] et

23 gl gl

AR AL 3 azetEadgeste 4L dxA
o} AjukAr 2A)-L Table 83} Zc}.

3R Ak i) &S 41.7~51.5% $F08 ¥
gk.2.1d palmitic acid®} stearic acid7} 8 x| u}4lo] o]
2, FEFHA AL 6.5~15.5% W2 1 Fo0l8
o] o} ke, R T A HHAbel A & 3-63o]
41:8~49.7% HH 2 e} AP TR} 7t &
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Table 8. Fatty acid composition in phospholipid fractionated
by TLC from liver lipids of rats fed the experimental

diets for 3 weeks
(peak area %)

Fatty acid/Group* 1 2 3 4 5 6
14:0 07 04 0.6 0.4 05 05
16:0 229 222 243 167 156 162
18:0 54 16.0 9.0 5.2 3.8 4.2

Saturates 29.0 386 339 223 199 209
16:1 9.7 37 124 8.6 7.7 5.5
18:1 452 212 191 503 214 216

Monoenes 549 249 315 589 291 271

18:2(n-6) 54 100 19.1 103 389 413
18:3(n-3) 7.1 4.2 5.0 3.8 56 4.0
20:4(n6) 0S5 1.4 2.1 0.9 1.6 1.8
20:5(n-3) 2.2 16.2 4.8 2.2 4.2 4.2
22:5(n-3) - 0.6 1.9 0.7 02 02
22:6(m3) 09 41 1.7 0.9 05 05

Fatty acid/Group* 1 2 3 4 5 6
14:0 0.2 - 0.2 0.4 03 0.2
16:0 226 20.7 206 192 212 19.7
18:0 28.7 301 222 221 237 239

Saturates 51.5 50.8 43.0 41.7 452 4338
16:1 3.3 1.5 3.0 2.5 2.1 1.5
18:1 122 11.3 122 104 54 50

Monoenes 155 128 152 129 7.5 65

Polyenes 16.1 365 346 188 51.0 52.0

p/s? 056 095 1.02 084 256 249
n-3/n-6P 1.73 220 063 0.68 0.26 0.21
EPA®/ AA® 4.40 11.57 229 244 263 233

18:2(n-6) 109 11.3 155 166 239 233
18:3(n-3) 7.3 43 8.0 8.5 65 58
20:4(n-6) 27 42 46 5.9 9.0 11.2
20:5(n-3) 9.7 9.5 94 8.6 62 74
22:5(n-3) 0.2 22 15 2.3 03 04
20:6(n-3) 2.2 49 28 3.5 1.4 1.6
Polyenes 33.0 364 418 454 473 497

*See the legend of Table 1
"Polyunsaturated fatty acid ? Saturated fatty acid
»Eicosapentaenoic acid “ Arachidonic acid

p/s® 064 072 097 1.09 1.05 113
n-3/n-6P 1.43 135 1.09 1.02 044 044
EPAY/AAY 3.59 226 204 146 0.69 0.66

*See the legend of Table 1
YPolyunsaturated fatty acid  ?Saturated fatty acid
YEicosapentaenoic acid *Arachidonic acid
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Table 9. Fatty acid composition in triglyceride fractionated
by TLC from liver lipids of rats fed the experimental

Table 10. Fatty acid composition in cholesteryl ester frac-
tionated by TLC from liver lipids of rats fed the ex-

diets for 3 weeks perimental diets for 3 weeks
(peak area %) (peak area %)

Fatty acid/Group* 1 2 3 4 5 6 Fatty acid/Group* 1 2 3 4 5 6
14:0 1.4 1.3 1.5 1.1 1.5 1.0 14:0 0.5 3.0 0.3 0.4 05 06
16:0 33.1 338 244 251 241 233 16:0 183 17.8 123 137 11.7 123
18:0 2.7 26 2.4 1.8 1.1 1.2 18:0 2.4 23 1.2 1.0 1.7 1.2
Saturates 372 377 283 280 1267 255 Saturates 21.2 231 138 151 139 141
16 :1 8.2 6.7 5.8 7.6 57 40 16 : 1 13.8 138 122 145 150 116

18 :1 399 426 489 501 411 433 18:1 535 506 631 601 340 376

Monoenes 48.1 493 547 577 468 473

Monoenes 673 644 753 746 490 49.2

18:2(n-6) 8.6 6.8 7.8 8.8 18.8 21.1
18:3(n-3) 55 5.1 6.1 4.4 52 41
20:4(n-6) 0.3 0.4 0.4 0.3 04 08
20:5(-3) 03 07 2.7 0.8 21 12
Polyenes 147 13.0 170 143 265 272

18:2(n-6) 2.9 25 51 55 308 321
18:3(n-3) 8.0 46 3.6 34 56 4.1
20:4(n-6) 0.3 2.4 1.0 0.6 0.3 0.2
20:5(n-3) 03 3.0 1.2 0.8 04 03
Polyenes 115 125 109 103 371 367

PY/S» 040 034 060 051 099 107
n-3/n-6P 065 081 1.07 057 038 024
EPA?/AA® 1.00 175 6.75 267 525 1.50

pr/s? 054 023 079 068 267 260
n-3/n-6P 259 155 079 069 019 014
EPAY/ AA® 1.00 125 120 1.33 133 150

*See the legend of Table 1
"Polyunsaturated fatty acid »Saturated fatty acid
“Eicosapentaenoic acid “Arachidonic acid
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49.0~75.3% &0 2 XA ukit 9 o g 3] ukik
2] el gl vl BA 3] FUT 1~47 A= 64
4~75.3%, 5, 6N A= 49.0~49.2% 4Tl =8
A WFAEL- oleic acide] it thE 25 A HuM4E v S
ol Q1o A] 5F T} 6FL 77} 37.1%, 36.7%2A) 1~4F
2] 10.3~12.5%9]] B} 3} YS3) E9ton, o] F linoleic
acid7} 30.8~32.1%2A] L X|uHibelgl i Al #X
2] Akt A o] wkdE AL g ebydch AF <
A, FAXNA o FH2EHE o 2dH 2 kAl =
AF 38 EEA AL v S-S v 2 2
348 2% n-64 linoleic acidZ} &8 z|uilo2 o

*See the legend of Table 1
"Polyunsaturated fatty acid ?Saturated fatty acid
*Eicosapentaenoic acid “Arachidonic acid

Fhulgo] USol T4, AW Aukat 24 of
JHE e 722 vhehge}.

2 o

A o oy S 2 E849 E3F Foirt
Aol nZHAUSESE B A 9 A A
A 2% 73387] Y8 Sprague-DawleyAl % 317
A cellulose 5%} ZA] 10%S 2T 3l &
22 g oY 5%4, 282 EA% 9 34 10%4
& EHY Mol & Foiste] 350 AYAK F ¥4
2 7Rl A upab A4S B 2R A=, €3 A)A
2] FXwh4L QAR A, FAAA 2 FH2HEF o 2H
2] AukAl A o 9lo] PUFAZ linoleic acid®]
ul7h 7bg Eob F2 AL ol R9T, B3] AA A
REE A oo AN FHHE FAU S5, 6
ol 4] linoleic acid®] #-fu]7F A3 F9how, Al
gz e] Aukal :Ale] ZA Wi Aoz eyt
o} b7} AL, AAA, AR Y TALEE
ol ~H| B 2] X|utAl ZA] oA PUFAZ 2% linoleic
acid®] §Ful7} Fot T8 APAE o], F3]
A& A Bl &= arachidonic acid$} eicosapenta-
enoic acid (EPA)¢] §-f-v]7} v] 23 ket oj4be] A
3 ¥4 2 7 Ao} APa ZHHE linoleic
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