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Effects of the Feeding Platycodon grandiflorum and Codonopsis lanceolata
on the Lipid Components of Serum and Liver in Rats
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Abstract

This study was designed to observe the effects of the feeding Platycodon gradiflorum, Codonopsis lanceolata,
perilla oil and safflower oil on the improvement of the lipids in the serum and liver of dietary hypercholes-
terolemic rats. Experimental groups mixed with 5% cellulose + 10% lard (group 1, control group), 2%
cholestyramine + 10% lard (group 2), 5% C. lanceolata+10% perilla oil (group3). 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. Concentrations of total
cholesterol in serum were significantly lower in the all experimental groups (2~6 groups) than in the coatrol
group, and particularly, the lowest in the group 2 and 6. Concentrations of HDL-cholesterol in serum were
remarkably higher in the groups 2 and 4. The ratio of HDL-cholesterol to total cholesterol was the highest in
the group 2. Atherosclerotic index was lower in the groups 2, 4 and 6. Concentrations of LDL, phospholipid
and triglyceride in serum were remarkably lower in the all experimental groups than in the control group, and
particularly, lower in the groups 2, 4 and 6. Concentrations of free cholesterol and cholesteryl ester in serum
were significantly lower in the all experimental groups than in the control group, and particularly, the lowest in
the group 2. Concentrations of glucose in blood were the lowest in the group 2. And groups 3 and 5 were
significantly lower. Contents of total cholesterol and triglyceride in liver were significantly lower in the all exp-
erimental groups than in the control group, and particularly, the lowest in the groups 2 and 3. Phospholipid
content was showed little difference among groups but the lowest in the group 2. From the above research, the
feeding 5% Platycodon grandiflorum+10% perilla oil and 5% Platycodon grandiflorum+10% safflower oil
were effective on the improvement of the lipid compositions in serum and liver.
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Table 1. Compositions of basal and experimental diets

AYETE

3 AFe] 60+5z9] 4539 Sprague-Dawley|
Z IAE A3 o) FEASA A T3 20%
ZHAIAF 10% EAE TRt 7laAfolzA 154
7k dju) Abg-ste] 33421 ¥ Fa)d (Randomized
Complete Block Design)el] 9] s 4] 6vl&8]4 63t 2.2 1}
ol ARSARRLe ebely o] 377 A AISEY
o} dujALS 2 AYAS 7] 71E B3 Aol A2
o] A Az Lew, ALY 2EE 20+£1°C, FE=
50+10%2 f-=] A 5L 3 -2 124]7H07:00~19:00)
F71 2 295t

Aol

71zAl0]9] AL Table 13} Zon, Agalel
4 2dHEA 0] 24 ZHAHE 0.75%92} sodium
cholate 0.25%E 7} ZAstd s, 7] ZA4] o], A4
o] 9 AI¥-2 Table 13} zr}.

AgA ol AMSH ZEhR]= 4d2o) 2 oy 61
o2 A G "G4 Felste] gAe w7
¥ 2AAZE F £H60mesh) 2 THEo] ALL38l50
o, gaAYFA 2= AB cholestyramine (Dowex
1-X 2-Ch& AHE-3tRe APHA 24 EAE BR
FEIAEFOR, T3} B Benibana &5,
M5 2 FAE AFAA T F ZAf3te A}
Rt o, Auhat 24 L AP FAE A G A 5o
chloroform : methanol Y (C: M=2:1, v/v)2. & =]

(%)

Ingredient/Group Basal diet 1 3 4 5 6
Casein 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Mineral mixture* 35 35 35 35 3.5 3.5 3.5
Vitamin mixture* 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Choline 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 59.3 593 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 expe-

riment
(peak area %)

Fatty acid Lard Perilla oil Safflower oil

12:0 0.2 - -

14:0 1.6 - 01

16:0 25.0 74 6.9

18:0 - 134 1.4 2.6

20:0 03 - -
Saturates 40.5 8.5 9.6

16 : 1 33 - -

18:1 43.1 154 10.8
Monoenes 46.4 15.4 10.8

18 : 2(n-6) 1.6 14.1 79.6

18 : 3(n-3) 1.5 62.0 -

Polyenes 131 76.1 79.6

pv/S¥ 0.32 8.95 8.29

n-3/n-6P 0.13 4.40 -

" Polyunsaturated fatty acid  »Saturated fatty acid

AL 23 3 14% BF3-MeOH E methylesterd} A #
GC (Hewlett Packard 5890).2. 2.4 A 3tqich A1
Z| 2] gkt A2 Table 29} o] £ (1, 27)8 #|
wEAL 2 A1 -8 palmitic acid, oleic acid 2 stearic acide]
gHrul-go] of 2 A A vs] 453 waken,
n-6A linoleic acid®] §-f-4] &2 11.6%%c}. 34 n-
3A| ek 23 AL fulgol £ ARG, 4T)
o] Aukat 2442 o B E 3 HAbe] 76.1% A A A
wrare] tf R B-& 23} 1% n-34 a-linolenic
acid7} 62.0% -+ o] 9lsich. w3 n-6A4 o} B ¥3}
A4t v go] 22 FF6, 602 Aukak 24
ol 9le] A= n-67 linoleic acid7} 79.6% 2 A] ct& %
g2 kAt A {5 2R st Yot P/S v &2 X7}
7t depes EAfA 7Hd ¥k, n-3/n-6
PUFA v} & =3t E7FA 713 A et

AEHESE9 ANzl

AJAHS 357 HEUE 747 A A F
ol el 2 mtF 3}l A AP o2 ¥t w2, AL
0.9% A 9sEH F9E& F3 37 298¢ ¥+ o
HA 24 715 AA}GLH, Q4L F 1A AR
vlpol] Wb} g F 3,000rpmoliA] 15871 QA&
o A& Htd AP ALt

Moo¥

3

Usky ol 24
3o Artd Az, 2HUAE Kjeldahld, A

k& Soxhletd, A4+ AOACH], 3] ¥-& 550°C
A4 33y, B EL o) F 3] FAEF 100414
Wl ko & X A]slodc).

EollaHE M

Ao FZH2HF FEE FTH2HE SAHE
kitX] 2¥ (Cholestezyme -V ‘Eiken’ ), 2] S 2H S &

= 2 FH2HE &34 kitA] 2 (Free cholesterol
C-Test Wako) .2 &4 5190, 2265 o2
2 ¥5e 29209 E SR fe SH2EE F
=5 W gz ZASA A 2ZHoHE §
G x4 0588 C:MEQLR XA 3339
50mlz 243 o3& dAHE st AnA] F 4
7] o] o) ste] 2A8lsict A LDLY s=+ LDL
22 8 kitx ek (B-lipoprotein C-Test Wako)2. 2 23
3l evy, HDL- S8 ~HIE FX+= HDL- ¥ 2HZ
22 & kitA] °F (HDL-C555 ‘Eiken' )2.2 23 8}4ic}.

49X # X

0
o

gy FAXNY FEE FAANA 24 kitA] <}
(Triglyzyme-V ‘Eiken )2.2 QXA Fr & x| =
A8 kitA| 2F(PLzyme ‘Eiken’ ) 2.2 7HA}e] Z=AIA] 2 B
AR A FELC:MEHY A 239 AP sy
AIA F FAAA FA 4 kitA] 23} AAA ZA 4
kitA]oF.o.2 747} 24 shed Ab&stlet.

Boho| M

Hgrol g9 24 kitA]| 2 (Glzyme ‘Eiken’)
22 &7t

SHXz

4 A FAAMRE AYUT F HTAS EFEL
28 AlAEel 3 p<0.05 5|4 Duncan’s multiple
range test' "2 s} ).
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Table 3. Chemical composition of Platycodon grandiflorum and Codonopsis lanceolata (%)
Moisture Crude protein Crude lipid Carbohydrate Crude fiber Ash
Platycodon grandiflorum 1.0 2.8 2.0 76.3 5.7 2.2
Codonopsis lanceolata 3.0 14.1 3.0 66.5 8.2 5.2

Table 4. Concentrations of total cholesterol, LDL and HDL-cholesterol, ratio of HDL-cholesterol to total cholesterol and athero-
sclerotic index in serum of rats fed the experimental diets for 3 weeks

(mg/dl)
Group* Total cholesterol LDL HDL-cholesterol (B)/(A)x 100 Athgrosclerotic
(A) (B) (%) index**
1 276.4+6.5%%** 111.4+8.8° 22.1+1.3* 8.0+0.3* 1.5
2 61.5+£2.7° 26.4+0.5° 34.9+1.5¢ 57.6+3.1¢ 0.8
3 211.1+£2.6° 63.5+8.5° 30.0£1.7" 14.2+1.7° 6.0
4 197.5+3.4° 52.2+4.3° 33.0£2.5¢ 16.8+0.5° 5.0
5 219.2+9.4° 68.4+6.1° 22.9+2.8° 10.4+0.5* 8.6
6 179.8+5.6° 58.8+2.2° 26.8+1.7* 14.9+0.8° 5.7

*See the legend of Table 1
** (Total chol. - HDL - chol.)/HDL - chol.

*** Mean in the same column not sharing common superscript letters are significantly different(p <0.05)
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Table 5. Concentrations of free cholesterol and cholesteryl
ester in serum of rats fed the experimental diets for

3 weeks (mg/dl)
Group* Free Cholesteryl Cholesteryl ester
cholesterol ester ratio (%)**
1 50.6+£2.9%**  2258+4.6° 81.7
2 19.9+1.4* 41.6+1.8° 67.6
3 46.7+1.9¢ 164.4+1.4° 779
4 44.8+1.4" 152.7+3.0¢ 77.3
5 47.3+2.0° 171.9+8.6° 78.4
6 40.1+0.9* 139.7+4.9° 77.7

* See the legend of Table 1
** Cholesteryl ester/Total cholesterol x 100
*** Mean in the same column not sharing common superscript
letters are significantly different (p <0.05)

Table 6. Concentrations of triglyceride and phospholipid in
serum of rats fed the experimental diets for 3 weeks

(mg/dl)
Group* Triglyceride Phospholipid
1 123.8+4.39%* 182.7+4.7¢
2 62.2+1.00 112.5+2.0¢
3 84.0+3.6™ 128.0+6.7°
4 68.9+2.7* 117.8+3.3*
5 85.8+4.1° 154.9+5.4°
6 79.1+3.2° 120.1£4.5*

*See the legend of Table 1
**Mean in the same column not sharing common superscript
letters are significantly different (p <0.05)

Table 7. Concentrations of glucose in blood of rats fed the ex-
perimental diets for 3 weeks

Group* Glucose (mg/dl)

184.5+ 9.2
148.5+ 9.0¢
158.2+ 8.5*
166.7t 6.1*
1613+ 5.8°
6 170.8+11.6™

U A W =

*See the legend of Table 1
**Mean in the same column not sharing common superscript
letters are significantly different (p <0.05)
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Table 8. Contents of total cholesterol, triglyceride and phos-
pholipid in liver of rats fed the experimental diets

for 3 weeks
(mg/g)
Group*  Total cholesterol  Triglyceride Phospholipid
1 5.1+0.3%* 51.6+2.6° 18.1+£0.9°
2 1.7+0.2* 9.31+0.3¢ 12.9+0.5¢
3 3.4+0.2° 240+1.2° 14.2+0.6*
4 4.2+0.2° 22.8+1.2% 16.0+£0.7®
5 3.9+0.1¢ 29.4+1.6°. 15.8+0.6®
6 4.3+0.1¢ 27.3+1.5¢ 15.6+0.8*

*See the legend of Table 1
**Mean in the same column not sharing common superscript’
letters are significantly different (p <0.05)
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