KOREAN J. FOOD & NUTR.
Vol. 11, No. 3, 312~318(1993)

olr

zafxle] Fol7t DEHIAHEHE 2F2] 77|
Ztz=Z|e] XA T o]l ojx|= JE

Az - AZAY - L
AFARUN S A FG Y3, LA g 4 Fsts, =dgddiista 83t

Effect of the Feeding Platycodon grandiflorum on Lipid Components
of Liver and Liver Function in Hypercholesterolemia Rats

Hee-Suk Kim, Goon-Ja Kim* and Han-Soo Kim*™
Dept. of Food and Nutrition, Chin-ju Junior College, Jinju 660-759, Korea
*Dept. of Food Science, Miryang National University, Miryang 627-702, Korea
**Dept. of Biotechnology, Miryang National University, Miryang 627-702, Korea

Abstract

The object of this study was to investigate the effects of the feeding mixed with powders and extrac
ts of Platycodon grandiflorum (4 or 22 years) on the lipid metabolism of liver in rats, After cholesterol-fec
rats of Sprague-Dawley strain were fed 5% level of frozen powder, fiber, saponin and ethanol extract for
3 weeks, the activity of enzymes related to liver function, liver tissue and lipid components of liver were
examed. The activity of enzymes was significantly lower in the P. glandifloum powder diet group than in
control. The concentration of total cholesterol in liver was rather lower in powder and fiber diet group of
each P. grandiflorum than in the other experimental groups, and triglyceride concentration was rather low-
er in all experimental groups than in the control group, while phospholipid was not significant. On ob-
serving through electromicroscope of liver tissue, there was showed to increase fat droplet in control
group, but decrease fat droplet in all experimental groups, and glycogen was found to accumulate in rats
fed twenty-two years P. grandifiorum.
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Table 1. Composition of basal diet

Ingredient Concentration(%3)
Sucrose 50.0
Casein 20.0
Corn starch 10.0
Cellulose powder 5.0
Mineral mixture** 3.5
Vitamin mixture** 1.0
DL-methionine 0.3
Choline bitartate 0.2
Lipid* 10.0
* 5% Lard +5% Corn oil
= AIN-76™
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Aminotransferase 842 ¥A transaminase
Z2A49 Kit A¢F (Boehringer Mannheim A})-&
AF8-3led asparate aminotransferase ® alanine
aminotransferase ¥4-& &3 49e A 1Im
2 Karmen unit® 2 $21sled A8 T lactate
dehydrogenase $4-& Kit A|2k(Boehringer Ma-
nnheimA}) AR&8ke] 238 Wroblewski unit?d &
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Table 2. Composition of experimental diets

8% - AR - Aes

HERE LD B

(%)
Ingredient\group 1 2 3 4 5 6 7 8 9

Casein 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Corn starch 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Mineral mixture 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vitamin mixture 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
DL-methionine 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 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 0.75 0.75 0.75
Sodijum cholate 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Lipid* 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Sucrose 49.0 49.0 49.0 48.85  48.42  49.0 49.0 48.83 48.4
Cellulose powder 5.0 - 2.5 5.0 5.0 - 2.4 5.0 5.0
* Platycodon grandiflorum(four years)
Powder - 5.0— - - - - - - -
Fiber - — 2.5 - - - - - -
Saponin - - - 0.15 - - - - -
Ethano| extract — - - - 0.58 - - - -
*Platycodon grandiflorum(twenty-two years)
Powder - — - - - 5.0 - - -
Fiber - - - - - - 2.6 - -
Saponin - - - 0.17 -
Etranol exract - - - - 0.60

* 5% Lard + 5% Corn oil
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Table 3. The activities of aspartate aminotran-
sferase, alanine aminotransferase and lactate de-
hydrogenase in serum of rats fed the experimen-

tal diet for 3 weeks (mg/g)
AST ALT LDH
Group . {Wroblewski
(Karmen unit /ml) anit /ml)

1 118.4+8.0° 57.9+8.8° 1,361.5+96.6¢
2 94.5+£3.1* 39.1%2.1? 809.1+36.6°
3 90.5+2.1* 38.3x1.9? 390.3+45.82
4  838x4.6* 35.3x1.12 328.7+25.1%
5 88.0x1.7% 41.6+2.2% 452.5+26.73b
6 91.0£1.3% 39.3%+0.5% 481.6+63.5%°
7 85.8£2.07 39.6+2.6% 248.5+10.12
8 86.0£3.4* 34.3+£0.4% 288.0% 0.62

9 93.2+2.6° 44.6+3.6% 691.2+30.3%*

* Mean + S.E.(n=6) Means in the same column not shar-

ing common superscript letters are significantly differ-
ent(P<0.05).

dF9 ASTS ALTEAHS ARtk B E
vk i, B A9AAedAM e 2 E4F, saponing
o]l A FolsiAl @A At velton, 4
E4H HolBot saponingolollA o &4 A
3 AFE WSS & 5 AT A FolZo)
th=grol| vlE] Aoz Fajo] @Yo Ao Hot
Al8%¢] saponin, 2]E4F7t AFAL A &7t
e Aoz BAT ¥AF lacatate dehydrog-
ense(LDH)84& ti=F 1,361.5, Wroblewski
unit /mlel] Bj&) A APFolA FeHo=z YA U
B, 53] 443 AEHH Fold, 493 sap-
onin wo|%, 228 A E4F Fol ¥ 2292 sap-
onin ool zkzh 390.3, 328.7, 248.5, 288.0
Wroblewskiunit /ml S8 @& 78 ¥gch o
WA o8 [ DHEA L 3F3AAWES e w3 703
o] AWo] FHHBZA Yoz FFEE] Aofd)
o3 AsEed, 2292 X9 48479} sap-
onin& °o|& FA 9 LS A JAlse Aoz 4
ettt 53] ti2FoA B 4 Sl viet o] 83
ALT¢} LDHO &4o] BF 2 39e d¥3e
2 3 A3 2, W] F4 GFol s
FE "oln A3 gz Afo] 1S of g4
o] F7HE e Aog dEA dg®. 2153 &
HE PN TAEY gt AAES B of g2

ol & ztole mulEt 2E4H-9} saponin Fo)
o) 77 AL Aoz Jehled ol T Ey)
ZHIEEF 859 ¥4 2 7he] AFUALE 7jaiA
715 Auzke 2 g 2 X A E A AAA ¥

EFA Y Fol7t LEALEHEYT T W75 B 12F ] W2 vlAe 9 315

3 LDLSE Asilx 534 2 Ak

2. 215 B XA M2

5 F FHZEHE, FAAE 2 AxFEe] g
F2 Table 49} 2t} FEd2HE TFe =
o Bls| AHPFAA @oron, E3] 22332 &4
B2 Folato] fosl Bl XA e A
Aol e Bls] ok @A Yehgont 7+ 4
P2l FolHA Zolrt Qisith a3 QA
o] FFE 2292 e FFEL AT A AP
o] iz vlste] & kg eI Hi4e
ol wet 78 AFe vjAle 9] 29 pec-
ting -84 AEH4FE 4FANAE de 7o =9
2HE FFe AEE 3, cellulose 9] v oat
brané] H4#+= 7 ZY2HE 2ot FolsiAl
¥ Ao BRUuFYEd230) & Thomas T3
blackgramol|X] F&3¥ 2jo|4{-& Fold FHY 2
ZH A FH2HE FFo| 7aE Re 7N
ZH 2H Eo) FFe R A L5t Fol s W
Folgti 3L, o] Ai4d AFHFE Fo vy EY]
ZHgo g2 FH2EHE §A A LS BAseEHN
¥ T insulin® glucagon 5o GFL Fo] 7+t
TxzF 9 AY A WEE & 4 ok F
B A4y deMe 447 2282 =R 2% 2
AE4F FolToM F Fa2HE, FAAXE 2 A
A ol vlnA @A Jelga 84 AST, ALT
% LDHelA thzzzel Hls] A 82 frode=s
Ao 2N 7k &8 AAANNE E3) de
Zlog FHHEG

3. ZHYM|Z | TR}E0|1 A 2t

Table 4. Contents of total cholesterol, trig-
lyceride and phospholipid in liver of rats fed the
experimental diets for 3 weeks (mg/g)

Group Total cholesterol Triglyceride Phospholipid

1 14.8+0.3° 47.0£6.14 37.2+£4.7°
2 10.8+£3.5®  31.1+2.72> 28,4427
3 11.143.0%  32.5+5.2%% 30.0+4.2
4 13.3£1.3®>  31.3+6.22* 32.0+4.42
5 13.7+2.0°>  34.8+2,5>¢ 33,3+2.72
6 10.3£3.00 32.7+2.6% 32.5+1.9°
7 12.7£3.0°  32.2+2.8% 28.3+2.8
8 13.5+3.4*  32.9+3.18* 29.2+3.7
9 13.1+£4.4>  34.2+4.5%d  37.8+5 42

* Mean=+S.E. (n=6) Means in the same column not shar-
ing common superscript letters are significantly differ-
ent(P<0.05).
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Fig. 1. Liver cell. X2,500. N: Nucleus, F: Fat droplet, G: Glycogen.
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