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Effects of Jerusalem Artichoke and Chicory on Lipid Metabolism in Rats
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ABSTRACT

This study was carried out to determine the effects of Jerusalem artichoke(JA) powder, JA
extract and chicory extract on lipid metabolism in SD rats. The experimental groups were
divided into 4 groups ; control, JA powder, JA extract and chicory extract. The animals were
fed ad libitum each of the experimental diets for 3 weeks. After 3 weeks, the wet weights of
cecum were significantly increased in rats fed JA extract, JA powder and chicory extract. Cecal
contents were slightly increased in all experimental groups. Serum HDL-cholesterol, HDL-
cholesterol /total cholesterol ratio and atherogenic index were significantly increased in the
chicory extract group. Serum triglyceride, total cholesterol and LDL-cholesterol levels were not
different among the diet groups. Although the feeding of chicory extract significantly lowered
total lipid of liver, there was no difference in levels of triglyceride and total cholesterol. The
content of fecal lipid and cholesterol were significantly higher in the JA extract and chicory
extract group than other groups. Fecal bile acid was significantly increased in the chicory extr-
act group. These results indicate that chicory extract is an effective regimen for improvement of
lipid metabolism in SD rats. (Korean J Nutrition 31(1) : 13~20, 1998)
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Table 1. Composition of the experimental diets

JA  Chicory
Control

ext. powder ext.
Casein 20 20 19.5 20
DL-Methionine 03 0.3 0.3 0.3
Sucrose 50 50 50 50
Corn starch 15 15 11.1 15
Corn oil 5 5 4.8 5
Choline bitatrate 0.2 0.2 0.2 0.2
Mineral mix" 35 3.5 3.3 3.5
Vitamin mix” 1 1 1 1
Cellulose 5 - - -
Jerusalem artichoke
extract - 5 - -
powder” R - 5 -
Chicory extract - - - 5

1) ICN Vitamin dietigkg mix) : Vitamin A acetate
(5000001U/g) 1.8, Vitamin(8500001U/g) 0.125, DL-alpha-
tocopherol acetate 22, ascorbic acid 45, inositol 5,
chlone chloride 75, menadione 2.25, Aminobenzoic
acid 5, niacin 4.25, riboflavin 1, pyrydoxine hydrochlo-
ride 1, Thiamine hydrochloride 1, calcium pantothenate
~ 3, biotin 0.02, folic acid 0.09, vitamin B,

2) AIN-76 Mineral mix(gkg mix) : CaHPO, 500, NaCl
74, K citrate monohydrate 220, K,SO, 52, MgO 24, Mn
carbohydrate 3.5, Fe citrate 6.0, Zn carbonate 106, Cu
carbonate 0.3, KIO; 0.01, Na, Se0;.5H,0 0.01, CrK(SO.)
».12H,0, 0.55, sucrose 118

3) Carbohydrate 72.68, crude fat 3.36, crude fiber 4.50,
crude ash 3.53, crude protein 10.09, Moisture 5.84(%)
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Table 2. Food intake, weight gain and FER in rats
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Group No. of animals Food intake(g/day) Weight gain(g/week) FER"
Control 7 23.17£1.02 37.39+1.46 0.231+0.003
JA ext. 8 24.26+1.37 35.71£3.05 0.209+0.012
JA powder 8 2264+1.14 34.25+3.79 0.212+0.016,
Chicory ext. 7 22.10+1.01 33.67+3.60 0.2154+0.016
Values are mean=+SE

1) Weight gain/Food intake

Table 3. Organ weights and cecal contents of rats ) (8)
Group Liver Kidney Spleen Cecum Cecal content
Control 14.25+0.62 2.56+£0.08 0.72+0.05 0.61+0.03° 1.744+0.14
JA ext. 14.31£0.97 2.39+0.07 0.75+0.04 0.80+0.03 2.05+0.20
JA powder 14.09+1.32 2.40+0.12 0.73+0.04 0.87 £0.06 240+0.34
Chicory ext. 15.44+0.87 2.52+0.07 0.80+0.02 0.77+0.03" 2.134+0.25

Values are Mean=+SE

Values within the same column with different alphabets are significantly different(p <0.05) among the groups by Duncan’

s multifle range test
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Table 4. Contents of triglyceride, total cholesterol, HDL-cholesterol, LDL-cholesterol HDL C/Total-C ratio(HTR), LDL-C/
HDL-C ratio(LHR) and atherogenic index in the serums of rats

Content Group Control JA ext. JA powder Chicory ext.
Triglyceride(mg/dl) 69.8 +10.2 86.0 i18.]4 909 *19.8 72,7 +12.0
Total cholesterol(mg/dl) 48.7 + 1.1 509 + 2.0 504 + 2.6 52.1 + 2.8
HDL-cholesterol(mg/dl) 35.8 + 0.8* 368 + 1.9%® 341 + 2.3° 426 + 3.7°
LDL-cholesterol(mg/dl) 400 + 1.8 413 £ 24 404 *+ 35 46.5 + 30
HDL-C/Total-C ratio 0.74+ 0.01* 0.72+ 0.03* 0.68+ 0.03° 0.81+ 0.04
LDL-C/HDL-C ratio 112+ 0.04 1.13+ 0.05 1.18+ 0.06 1.11+ 0.04
Atherogenic index” 0.36+ 0.02* 0.40+ 0.07* 0.51+ 0.09° 0.25+ 0.06°

Values are Mean +SE
Values within the same row with different alphabets are significantly different(p <0.05) among the groups by Duncan's

multifle range test
1)-Atherogenic index :

Table 5. Contents of total lipid, triglyceride and total cho-
“ lesterol in the livers of rats (g/100g, wet wt)

[(Total cholesterol-HDL-cholesterol)/HDL-cholesterol]

Table 6. The fecal excretion of total lipid, total choles-
terol and bile acid in rats

. Total . Fecal Fecal
Group Total lipid TG cholesterol Group Feca: lipid cholesterol bile acid
Control 3.35+0.12° 1.95+0.56 0.51+0.02 %) (mg/g, dry wt) (mole/g, dry wi)
JA ext. 3.16+0.15® 2.33+0.55 0.61+0.05 Control 433+047° 0.10+0.01® 2.0440.11°
JA powder  3.16+0.14® 2744071 0.55+0.06 JA ext. 7.67+0.57° 0.17+0.02*°  2.18+0.06°
Chicory ext.  2.77+0.17° 1444050 0.51+0.05 JA powder 5.04+031° 0.09+0.01° 2.17+0.10°
Values are mean+SE Chicory ext. 6.83+0.89° 0.15+0.03° 2.47+0.04°

Values within the same column with different alphabets
are significantly different(p <0.05) among the groups by
Duncan’s multifle range test
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