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Effects of Mugwort, Dried Orange Peel and Duchung
on Lipid Metabolism in Hyperlipidemia Rats

Kim, Jee-Hyun - Wang, Soo-Gyoung

Department of Food and Nutrition, Taejon University, Taejon, Korea

ABSTRACT

This study was performed to investigate the influence of dietary foods from three Chinese
medicinal herbs(Mugwort, Dried orange peel and Duchung) on lipid metabolism in rats. Male
rats of Sprague-Dawley strain were divided into four dietary groups(Cellulose(CL), Mugwort
(MW), Dried orange peel(OP), Duchung(DC)) after three weeks of hyperlipidemic dieting and
were fed ad libitum each of the experimental diets for six weeks. The fiber sources of the
experimental diets were prepared by drying and milling mugwort, orange peel, duchung and
cellulose. Each of the fiber sources was mixed into the diet to achieve 10 g% levels of total
dietary fiber.

Levels of apparent fat absorption exhibited a significant decrease in the MW and DC groups.
The OP group also showed a decreasing trend, but to a lesser extent. The levels of serum total
lipid were not significantly different among the four experimental groups. Total serum
cholesterol levels were significantly lower in the OP group than in both the CL and MW
groups. Serum TG and LDL-cholesterol levels were significantly higher in the CL group than
other groups. Serum HDL-cholesterol levels were significantly lower in the CL group than in
the other groups. Total lipid and total cholesterol in liver were significantly higher in the CL
group than in other groups and TG in liver was significantly lower in the CL group than in the
other groups. Total lipid and total cholesterol in feces displayed a significant increase in the
MW and DC groups when compared with the CL group. The OP group also showed an
increase compared to the CL group. (Korean J Nutrition 30(8) : 895~903, 1997)

KEY WORDS : lipid metabolism - dietary fiber - mugwort - dried orange peel - duchung.
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Table 1. Composition of experimental fibers (g/100g)
Fiber  Cathohydrate  Moisture  CTude Crude Crude TDF IDF SDF
source protein fat ash
MW 359 4.1 6.37 8.54 10.19 349 27.70 7.2
op 49.93 10.33 35 7.67 3.37 25.2 18.75 13.65
DC 38.27 6.53 371 8.65 5.94 36.9 35.28 1.62
MW : Mugwort OP : Dried orange peel DC : Duchung
TDF : Total dietary fiber IDF : Insoluble dietary fiber SDF : Soluble dietary fiber

Carbohydrate=100-(moisture + protein +fat+ash + TDF)
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Table 2. Composition of experimental diets  (g%)
Ingredients “\ Group CL MW op DC
Corn starch 62.0 47.6 36.7 48.2
Casein 15.0 13.2 13.6 14.0
Corn oil 8.0 5.6 5.0 5.7
Fiber source 10 28.6 39.7 27.1
Methionine 0.3 0.3 0.3 0.3
Salt mixture” 3.5 35 3.5 35
Vitamin mixture” 1.0 1.0 1.0 1.0
Choline chloride 0.2 0.2 0.2 0.2
Carbohydrate calorie(Cal/100g diet) 248.0 2312 226.0 234.4
Protein calorie(Cal/100g diet) 60.0 60.0 60.0 60.0
Fat calorie(Cal/100g diet) 72.0 72.0 72.0 72.0
Total calorie(Cal/100g diet) 380.0 363.2 358.0 366.4

1) Salt mix(g/Kg mixture) : Calcium phosphate, diabasic 500 ; Sodium chloride 74 ; Potassium citrate, monohydrate 220 ;
Potassium sulfate 52 : Magnessium oxide 24 ; Manganous carbonate 3.5 ; Ferric citrate 6H,O 6 : Zinc carbonate 1.6 ;

Cupric carbonate 0.3 : Potassium iodate 0.01
finely powdered to make 1000g

; Sodium selenite 0.01

; Chromium potassium sulfate 0.55 ; Sucrose,

2) Vitamin mix(mg/Kg mixture) : Thiamin HCI 600 ; Riboflavin 600 : Pyridoxine HCI 700 ; Nicotinic acid 3000 ; D-Cal-

cium pantothenate 1600 : Folic acid 200 ; D-Biotin 20 ; Cyanocobalamine 1

; Retinyl palmitate or acetate 400,000

IU vitamin A activity ; dl-a-Tocophery! acetate 5000IU vitamin E activity ; Cholecalciferol 2.5 ; Menaquinone 5 :

sucrose, finely powdered to make 1000g
3) CL : Cellulose group
OP : Dried orange peel group

MW : Mugwort group
DC : Duchung group
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Table 3. Total food consumption, body weight gain and total dietary fiber intake of the rats fed experimental diets (gfrat)

Groups CL MW . op DC
Total food consumption 748.5 +89.3° ™ 619.8 +44.8" 708.5 +22.8° 613.7 +43.5°
Body weight gain 388.6 +57.7° 316.6 +36.4™ 349.8 +20.7° 296.4 +18.1°
TDF intake 74.85+ 8.93° 61.98+ 4.48° 70.85+ 2.29° 61.37+ 435°
IDF intake 74.85+ 8.93° 47.95+ 3.46° 52.71+ 1.70° 58.67+ 4.16°
SDF intake 14.03+ 1.02° 18.14+ 0.58° 2,70+ 0.19°

CL : Cellulose group

DC : Duchung group

SDF : Souluble dietary fiber
1) mean+SD

MW : Mugwort group
TDF : Total dietary fiber

OP : Dried orange peel group
IDF : Insoluble dietary fiber

2) The different alphabets in the same row are significantly different at p<{0.05 by Duncan’s multiple range test
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Table 4. Liver, spleen, kidney, epididymis, epididymal fat pads, small intestine, large intestine, cem weight of the rats fed

experimental diets (g/x|Z= 100g)

Groups CL orP DC
Liver 2.82+0.37° " 3.09+0.33° 2.58+0.12° 29 +0.26°
Spleen 0.19+0.02 0.18+0.03 0.18+0.01 0.17+0.04
Kidney 0.5840.03 0.68+0.05 0.64+0.07° 0.63+0.05"
Epididymis 291+0.21 2.86+0.26 2.78+0.33 2.82+0.26
Epididymal fat 2.02+0.28 1.76+0.26 1.83+0.27 1.78+0.26
Epididymal fat(%) 69.09+5.47° 61.19+4.53° 65.45+3.01% 62.82+4.67°
Small intestine 1.3240.14° 1.8610.24° 1.77+0.21° 1.674+0.29°
Large intestine 0.34+0.15 0.44+0.08" 0.51+0.11° 0.39+0.08"
Cecum 0.79+0.2° 1.20+0.39" 1.6140.30° 1.09+0.24%

CL : Cellulose group
DC : Duchung group
1) mean=+SD

MW : Mugwort group

OP : Dried orange peel group

Epididymal fat(%)=(Epididymal fat/Epididymis) x 100

2) The different alphabets in the same row are significantly different at p<(0.05 by Duncan's multiple range test.

Table 5. Fat intake, fecal fat and apparent fat absorption of the rats fed experimental diets

Groups CL MW OoP DC
Fat intake(mg/day) 1430.0+308.4* ™ 1330.3+304.8% 1211.3457.6® 1100.3+196.3°
Fecal fatimg/day) 49.9+ 15.0° 167.7+ 43.2° 85.2+68.6° 193.6+ 37.6°
Apparent fat absorption(%) 964+ 1.1° 87.0+ 4.2° 93.0+ 5.5° 824+ 1.2°

CL : Cellulose group
DC : Duchung group
1) mean+SD

MW © Mugwort group

OP : Dried orange peel group

Fat apparent digestibility=(fat intake-fecal fatyfat intake

2) The different alphabets in the same row are significantly different at p<{0.05 by Duncan’s multiple range test
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Fig. 1. Changes of total cholesterol, triglyceride and total lipid level in the serum by the experimenta! diets.

Table 6. Levels of total lipid, total-cholesterol(TC), HDL-cholesterol(HDL-C), triglyceride, LDL-cholesterol, HDL-C/TC and
glucose in the serum of the rats fed experimental diets

Groups CL MW OP DC

Total lipid(mg/dl) 440.04128.3™ 359.1+£56.3 363.81+46.3 429.3465.4
Total cholesterol(mg/dl) 137.04+9.0° 136.7+22.8° 112.3+7.0° 121.0+16.7°
HDL-cholesterol(mg/di) 76.146.9° 105.1+9.8° 91.3+5.5° 102.6+8.8°
Triglyceride(mg/dl) 66.4+21.8° 36.0£7.4° 39.845.6° 34.6+9.3°
LDL-cholesterol(mg/dly 47.7414.0° 24.4+17.6° 13.1+£10.6° 11.5+15.9"
HDL-C/TC(%) 55.9+7.9° 78.1£10.8" 81.6+7.7° 85.9+12.2°
Glucose(mg/dl) 228.1490.6 175.74+44.7 189.4431.6 193.9455.4
CL : Cellulose group MW : Mugwort group

OP : Dried orange peel group DC : Duchung group

1) mean+SD

2) The different alphabets in the same row are significantly different at p<0.05 by Duncan's multiple range test.
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(1.9mg)el ¥l YA Al F(cellulose 2.3mg, & 2.
4mg, F% 24mg)e] FralAo 2 E331(p<0.05), H
3} 52 72 celluloseol B3] T £ AFS B3
th SRSz WFe(wet feces weight), JFF
(dry feces weight)d] M= cellulose(2.47g, 2.
37g)oll w8} 2:(4.83g, 4.03g), AFE(5.27g, 3.67g)°l
fojA o w3k (p<0.05), cellulosetoll ¥l 3H"1 3
F(3.9e. 3.23g% Tha & A Hyth FF &

Table 7. Levels of total lipid, total-cholesterol and triglyceride in the liver of the rats fed experimental diets (mg/1g liver)

Groups CL OP DC
Tota! lipid 90.9+22.1° ™ 64.5+8.3° 61.7+12.2° 67.7+6.8°
Total cholesterol 13.3+ 4.4° 9.8+1.0° 6.7+ 0.6° 94+1.4°
Triglyceride 22.0+ 3.5° 28.6+8.5° 29.6+ 5.0° 343+54°

CL : Cellulose group
OP : Dried orange peel group
1) mean=+SD

MW : Mugwort group
DC : Duchung group

2) The different alphabets in the same row are significantly different at p<0.05 by Duncan’s multiple range test

Table 8. Levels of total cholesterol, triglyceride, wet feces weight, dry feces weight and water content in the feces of the

rats fed experimental diets

Groups CLV MW oP DC
Total lipid(mg/g) 216 +£6.6° "7 420 +£10.2° 22.8 £9.0° 59.6 +4.6°
Total cholesterol(mg/g) 3.7 £0.3¢ 7.9 £1.7° 4.0 +0.5° 117 £1.2°
Triglyceride(mg/g) 2.3 +04° 2.4 £0.1° 19 +£0.2° 24 +£0.2°
Wet feces weight(g/day) 2.4740.5° 4.83+0.8° 527435 3.9 +0.4%
Dry feces weight(g/day) 237+05" 4,03+0.7° 3.67+2.1° 3.23+0.5%
“Water content(g/day) 0.1 +0.1° 0.8 +0.2° 1.6 +1.3° 0.67+0.2°

CL : Cellulose group
OP : Dried orange peel group
1) mean+SD

MW @ Mugwort group
DC : Duchung group

2) The different alphabets in the same row are significantly different at p<0.05 by Duncan’s multiple range test




902/ Ad-f-ax F4 3 A A AL

A
).
oo
oX,
o

w2 AF o] 7 B s 1.
6glE fFejdoz Edn(p<0.05), FETo] 0.67g,

0.8ge =2 B84 /4 cellulose 0.1gell
Hla] £ Z%S EAh oA #84 HaEd &
78 o2 BRIt} Floch $%& 4lo]d#29 A
HE7lol w2 wHe] Fvks W A} Ay
B 257 So18l7] wiielgta et 2oy
frdo] MR FAE S7HIE 71dS HSe AR &
ot nFEAL St AL Uk B A9
B A AFge FEgteke] foAoT &2 (p<0.
05) ALE Hol AuFe] 2 wivizdy ASFL 5
o) &% Svbet gk Al E

J

2 o

2 A7e AF 439 Sprague-Dawley ratsS 1g%
cholesterol, 30g% lardE H7t2AIR uAPY 2oz
3T ARSEN TR ESE AT 3 & T3 2y
£ AREY0R 3] 2ojF & o) f ko] 10%
7} H5=5 ZA3 o2 AFHE 657 AFRE-E wlo
A A A wR)E 98-S cellulosed} Hlm &
#FaH}

3 A7 A3 FEY & HojdFFl UM cel-
lulosed, XFTo] &, FETEY fFldoz 3t
31, cellulose =t AT v¥lRdre 2T cel-

lulosee] =3t AF F7HFL cellulosee] W
A A 2] WE golAoE Tk AW FreL F
o] 7P @ska, 5573 &) cellulose, 31
TR fo97ow Blt) aElm AFWFEE cellulo-
sewol H]&] tha: ¥ AES Hir) dde] x4
FEE cellulosedel H|3] Uwz] Al o} wkn
ZY 28 B2 Au)Fo] cellulose, ol vl F9=
o7 ggkon] 27 % cellulose, %ol v tha
vt HDL-Zg 2888 &7, F5F, AdFo]
cellulosedl] vl&f FolA o g Eqgton 1 & &7o]
7 ot LDL-ZUAHEL & $3 Auio
cellulosewll ]2l H|3) f-o]d o= wska, B8] £5
o] 7P wsktt, F9RA L cellulosetol B&| Al
o] f9Her Iskm HDL-C/TCA IAAE cel-
lulosewol] v VoA A Fo] fFolH oz wsit) F
Z. & g7 FoAME F5Tol M s AEFS R
A}k, 2o M E EAE fdE At &
Zgto] thah B AEE HY 1, celluloseol 7H3
=t 2k XA F2E2HE g3 cellu-
loseo] T} 2 Al ool vl8] foHoR =3n, F4

rE

Agell $lolME cellulosewe] fro& o2 wigkrh,
o] FAAF FFY2HE Toe F5. FTol cel-
lulosext, M=ol B3] foldoR wgty, AEe
celluloseitol] H]&f tha & 43S Bc}, FAA
< 3ol sl T2 A o] FelHew Egtn
FES TS HF, 13 dolME cellulose
of wja} &, o] fejHdoq ggon FERET
cellulose ol B3] thih 2 Ae-E HAv}. +R&H
Fe o] el R B, FET, &£F0) cel-
lulosetof] H]&l =gkt

olde] A A Ay 5 X4, £FY2HE
& Ast, aga wpde] ARHo|n F5E ¥Fo
HDL-E#AHE 57}, S22 il g3ze
2 yeht 2], F3o] 58 A4 g Al &oke
Ueille Zles HQrh ojzg A#RE Hol cellu-
losest 22 B84 Holdfert #8447 B84 4
o] MRE FAld Ehela e AF QA aAEE
- TR oo} Ao EEU} QIS Ao 7]
k1=
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