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Effect of Dried Leaf Powders and Ethanol Extracts of Perilla Frutescens,
Artemisia Princeps Var. Orientalis and Aster Scaber on Lipid

Metabolism and Antioxidative Capacity in Rats

Kim, Joo Hee - Kim, Mi Kyung
Department of Foods and Nutrition, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

This study was performed to investigate the effects of dried leaf powders and ethanol extracts of Perilla frutescens (perilla leaf),
Artemisia princeps var. orientalis (mugwort) and Aster scaber (chamchui) on lipid merabolism and antoxidative capacity in rats.
Forty-nine male Sprague-Dawley rats weighing 105.9 + 1.7g were blocked into seven groups according to body weight and raised
for four weeks with diets containing 5% dried powders of perilla leaf, mugwort and chamchui, or ethanol extracts from the same
amount of each dried leaf powder. Food intake was higher in the control and chamchui powder groups than the other remaining
groups. Weight gain was not significantly differcnt among all experimental groups. Food efficiency ratio was highest in the perilla
leaf powder group. Plasma total lipid and cholesterol, liver total lipid and triglyceride levels were highest in the perilla leaf powder
group. In contrast, dried powders of mugwort and chamchui showed hypolipidernic effects in plasma and liver. Plasma and liver
TBARS levels in both dried powder and ethanol extract groups of the three plants were lower than control. There was also no
significant difference between corresponding dried powder and ethanol extract groups. Catalase and GSH-Px activities in
erythrocyte and liver were not different among all the experimental groups. However, SOD actvities were significantly different
among the experimental groups. In erythrocyte, SOD activities of all dried powder and ethanol extract groups except the perilla leaf
powder group were higher than control, and the chamchui powder group showed the highest activity among them. In liver, all the
plant groups showed higher SOD activitics than control. There was no significant difference between corresponding dried powder
and cthanol extract groups. In conclusion, the dried chamchui powder was most effective in lowering lipid levels in plasma and liver.
The dred perilla leaf powder instead increased lipid Jevels in plasma and liver. All the dried plant powder and ethanol extract were
effective in decreasing the TBARS levels of liver and particularly plasma. Among the antioxidative enzymes, SOD activity was most
responsive to the experimental diets. All the plant groups showed increases in liver SOD actvides and there were more increments
in dried powder groups. Since the effects of dried powder groups on lipid metabolism were better than those of extract groups, it is
plausible that the high dierary fiber level in dried powders was effective. Antioxidative effects were not significandy different between
corresponding dried powder and extract groups, and it was thought that ethanol extracts from these three plants also had similar
antioxidative cffects as dried powders. (Korean ] Nutrition 32(5) @ 540~3551, 1999)
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Fig. 1, Basic structure and numbering systern of flavonoids.
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Table 1. Composition of experimental diets (g per kg diet)

N
e dientscm'"p i CP KPP SP CE KE SE
Corn starch 798 648 H48 648 648 648 648
Casein 150 150 150 150 150 150 150
Corn oil 100 100 100 100 100 100 100
Salt mixture? 40 40 40 40 40 40 40

Vitamin mixture” 10 10 10 10 10 10 10
Choline chioride 2 2 2 2 2 2 2

Plant powder 0 50 5 5 0 0 0
Plant extract &

ant extrac O 0 0 0 5 5 50
starch

1) N. not added

CP: powder of cham chui(aster scaber THUNBERG.)

KP: powder of Kkean nip(perilla frutescens var. japonica HARA.)
SP: powder of ssook(artemisia princeps var, orientalis HARA.)

CE: ethanol extract of cham chuilaster scaber THUNBERG.)

KE: ethanol extract of kkean nip(perilla frutescens var. japonica HARA.)
SE: ethanol extract of ssook(artemisia princeps var. orientalis HARA.)
2) AIN salt mixture(g / kg mixture): Calcium phosphate, dibasic
(CaHPO.2H,0) 500, Sodium chloride(NaCl) 74, Potassium citrate,
monohydrate{K,CsH;0,H:0) 220, Potassium sulfate(K.S04) 52, Mag-
nesium oxide(MgQ) 24, Manganous carbonate(45 - 48% Mn) 3.5,
Ferric citrate(16 ~ 17% Fe) 6, Zinc carbonate(70% ZnO) 1.6, Cupric
carbonate(53 - 55% Cu) 0.3, Potassium iodate(KIQy 0,01, Sodium
selenite{Na,5e0:5H,0) 0.01, Chromium potassium sulfate(CrK(SO.).
12H:0) 0.55, Sucrose finely powdered, to make 1,000 gram

3) AIN vitamin mixture(mg / kg mixture): Thiamine HC| 600, Ribo-
flavin 600, Pyridoxine HCl 700, Nicotinic acid 3000, D-Calcium
Pantothenate 1600, Folic acid 200, D-Biotin 20, Cyanocobalamine
(vitamin By;) 1, Retinyl palmitate(vitamin A) 120,000 retino! equival-
ents, DL-a-Tocopheryl acetate(vitamin £) 5,000iU vitarnin E activity,
Cholecalciferol 2.5(100,0001U, powder form), Menadione{vitamin K)
5.0, Sucrose finely powdered, to make 1,000 gram
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ethyl ether® vlHAA AEF & 10ml FA71 & <83}
of AFollA] AL A5 ol FA7E 3.8% so-
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Table 2. Total flavonoids, vitamin A, vitarmin C, vitamin E concentrations, total dietary fibers of plant powders and plant extracts, and extr-

action yields of ethanol extracts

Dried powder

Ethano! extract

Plant Cham chui Kken nip Ssook Cham chui Kken nip Ssook
Total flavonoidsimg / g plant powder) 419 12.6 48.2 6.5 1.6 7.3
Vitamin A(R.E / 100g) 594.0 15530 3740 - - -
Vitamin C(mg / 100g) 6.78 75.75 15.77 - - -
Vitamin E(e-TE / 100g) 1.29 2.60 4.51 - - -
Total dietary fibers(%) 40.17 30.31 45.38 - - -
Extraction yields(%) - - - 12.92 11.82 10.57
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Table 3. Food intake, body weight gain and food efficiency ratio in
rats fed the powdered dried plants and their ethanol extracts

Food intake  Body weight gain Food efficiency
Groups (g / day) (g/4 weeks) ratio

N "5.80 + 0.71% 129.6 + 3.67%% 0.295 * 0.007°
P 1518 £ 073 132.1 + 10.57 0.308 * 0.013*
KP 12.96 + 037° 126.0 & 6.82 0.348 « 0.014°
Sp 14.88 = 0.61® 1314 + 7.68 0.315 + 0.008*
CE 13.89 + 073" 1175 £ 9.38 0.303 + 0.017°
KE 13.84 £ 0.76™ 126.0 £ 9.52 0.325 =+ 0.008®
SE 1495 £ 049° 1351 = 5.26 0.325 £ 0.011%

1) Mean + standard error(n = 7)

2) Values with different alphabet within the column are significant-
ly different al oo = 0.05 by Duncan's multiple range test

3) Not significant at & = 0.05 by Duncan's multiple range test
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Table 4. Plasma total lipid, triglyceride, total cholesterol and HDL-cholesterol concentrations(mg /dl), and HDL-cholesterol:total cholesterol

ratio in rats fed the powdered dried plants and their ethano! extracts

Groups Total lipid Tryglyceride Total cholesterol HDL-cholesteral HDL-choles
(mg /dl) (mg / dl) (mg/dl) (mg / dl) terol: total cholesteral
N "326.90 + 28.88™7 96.39 £ 467" 68.15 = 4.75% 2431 + 3.34° 0.35 = 0.04®
cp 292.76 + 19.00 103.96 = 11.79° 5345 = 4.14° 26.08 + 2.38" 0.47 = 0.06®
KP 331.24 + 21.09 97.69 = 7.58 92.70 = 5.96° 2667 + 2.10° 0.29 + 0.04°
sp 311.69 + 31.79 90.96 + 10.46% 59.05 =+ 6.50° 30.69 + 438" Q.51 + 0.09°
CE 280.04 = 9.83 83.68 + 871" 62.42 + 3.00° 2418 + 3.03° 0.38 = 0.04"
KE 306.73 + 12.79 69.73 + 5.81" 78.22 & 474 41.75 = 9.17' 0.49 + 0.10%
SE 271.66 + 11.34 78.06 = 8.50" 54.43 + 2.57° 25.21 + 176" 044 + 0.04"°

-3) See Table 3
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H2y} 7ke] 8k % (Thiobarbituric acid re-
active substances: TBARS values)= Table 72 Z-t}.
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Table 5. Liver total lipid, triglyceride and total cholestero! concent-

rations(mg / g wet liver) in rats fed the powdered dried plants and th-
eir ethanol extracts

A, 3EAL A F cholesterol

Groups Total Iipic{ Triglycerid.e Total cholestferol

(mg /g wet liver) (mg/g wet liver) (mg/g wet liver)

N "53.33 + 9.89"% 7.78 + 1.13%° 240 £ 0.20™
CcP 43.33 4+ 9.55 6.98 + 1.32 227 £ 0.2
KP 63.33 £ 9.55 911 = 1.74 2.02 £ 0.20
SP 40.00 + 8.94 711 £ 1.40 209 £ 0.25
CE 56.67 -+ 9.55 6.81 £ 0.82 213 £ 0.26
KE 53.33 4 843 733 £ 093 1.95 + 0.24
SE 53.33 - 9.89 8.10 = 1.09 221 £ 0.28

1-2) See Table 3
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Table 6. Fecal weight, and fecal total lipid, triglyceride and total cholesterol excretions in rats fed the powdered dried plants and their eth-

anol extracts

Groups Fecal weight Total lipid Triglyceride Total cholesterol
(g / day) (mg / day) (mg / day) (mg / day)
N Y0.34 + 0.04° 2913+ 3.71° 2.29 £ 0.29° 0.24 + 0.03¢
CP 0.78 + 0.04° 67.95 + 11.03° 5.79 + 0.80° 1.77 + 0.04"
KP 0.62 == 0.04" 46,05 + 14.27® 3.65 £ 0.74" 1.32 = 0.04®
SP 0.72 + 0.08* 52.12 + 11.08® 2.74 + 0.75° 1.17 + 0.08*
CE 0.40 + 0.03° 40.50 + 3.58" 243 £ 0.41° 0.51 =+ 0.03%
KE 0.31 + 0.04° 3213+ 248" 3.07 £ 032" 0.69 £ 0.04™¢
SE 0.44 + 0.04° 57.62 + 10.84* 2.38 + 0.65° 0.63 + 0.04>

1-2) See Table 3



Table 7. TBARS levels in plasma and liver in rats fed the powdered
dried plants and their ethanol extracts
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Table 9. Antioxidative enzyme activities of liver in rats fed the po-
wdered dried plants and their ethanol extracts

Groups Plasma Liver _
(nmol / 100m! plasma) (nmol / g wet liver)
N "30.79 + 4.33% 481 - 058"
cP 22.69 + 2.42° 434 + 0.15%
KP 22.84 + 1,99 4.39 & 0.32%
sp 2258 + 1.36° 3.88 + 0.25*
CE 2270 + 223 384 = 017°
KE 2140 + 1.35° 3.89 + 0.23"
SE 21.05 + 1.44 442 £ 030"

Groups Catalase” sop? GSH-pPx®
N 5774 £ 1141.33"Y 11,89 + 10.97* 0.313 + 0.02"
CP 5450 + 1136.89 31.20 £ 7.79*° 0363 £ 0.03
KP 6314 + 1122.50 3886 £ 3.59° 0363 + 0.02
SP 6108 £ 1031.10 3751 + 14.06" 0.359 = 0.03
CE 5575 + 1206.81 21.44 + 3.90* 0361 £ 0.02
KE 6128 = 912,25 25.07 + 5.16® 0.314 + 0.02
SE 6077 & 80848 2609 +£ 622* 0364 + 001

1-2) See Table 3

Table 8. Antioxidative enzyme activities of erythrocyte in rats fed the
powdered dried plants and their ethanol exlracts

Groups Catalase” 50D GSH-P«®
N "1387.5 4+ 149.13™ 1073 £ 1.63"" 0.086 + 0.01™*
CP 19538 + 41124 1811 + 435 0.101 + 0.01
KP  1493.1 + 146.05 10,50 + 1.69° (0.104 = 0.01
SP 17257 + 147.45 14.82 + 4.35® 0.094 % 0.01
CE  1496.0 + 160.80 14,44 4 1.28® 0.094 £ 0.01
KE 13587 + 256.12 1251 % 0.89™ 0.106 + 0.01
SE 15391 £ 27757 1218 £ 1.27° 0.086 = 0.00

1-3) See Table 3

4) Catalase activities are expressed as nmole formaldehyde utilized
as standard per mg protein

5) Superoxide dismutase(SOD) activities are expressed as units per
minule per mg protein(1 unit inhibits the rate of reduction of cyto-
chrome C by 50% in a coupled system with xanthine and xanthine
oxidase at pH 7.8 and 257 in a 3.0ml reaction volume)

6) Glutathione peroxidase(GSH-Px) activities are expressed as units
per minute per mg protein{l unit calalizes the oxidation by H,O; of
1.0pmol of reduced glutathione to oxidized glutathione per min at
pH 7.0 and 257)
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1-3) See Table 3
4-6) See Table 8
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