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Abstract

Inhibitory effects of several edible plant extracts against 3-hydroxy-3-methylglutaryl coenzyme
A(HMG-CoA) reductase, a rate-limiting enzyme in the biosynthesis of cholesterol, were screened.
Inhibition rates of 10~15% were observed with hot water extracts of Allium fistulosum, Allium sativum
and Cucurbita maxima. Methanol extracts of Aster scaber, Allium sativum, Zingiber officinale, Oenanthe
Javanica and Angelica keiskei effectively reduced the enzyme activity with inhibition rates of 29~519%.
The methanol extract of Angelica keiskei was fractionated sequentially with chloroform, ethyl acetate
and n-butanol. Of the fractions ethyl acetate fraction showed the highest inhibition against the enzyme.
Luteolin-7-0-8-D-glucoside and hyperoside isolated from the ethyl acetate fraction of Angelica
keiskei inhibited the enzyme activity by 65.5% and 14.8%, respectively, at the concentration of 30pM.
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S Allium fistulosum), *Ha-(Allium sativum), ¥}
(Allium cepa), 3.3=(Capsicum annum), 373 (Zingiber
officinale), B Daucus carotu), 33K Cucurbita max-
ima), %F4°)(Agaricus bisporus), €] (Pleuroxus
ostreatus), F3(Allium odorum), »1\}8](Oenanthe
javanica), X144 Z(Angelica keiskei), 3 (Aster scaber),
EZ(Colocasia) 7] S AFAREL €4 22 54
9 AR A TRt £A, A, YEA2 F 243
o] A-g3tsdch

x5 4 24
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£ 50g°)] methanol 500ml& 7}5ted 30°C 8- 4] 24
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methanol &5 755 ¥ chloroform, ethyl acetate,

n-butanol ¥ B2 2 AEE33l(Fig. 1) 1% ethyl
acetate £3-¢ silica gel column chromatography & ©]
£-3}od hyperoside®} luteolin-7-0-8-D-glucoside Z
+E2 sl thH32).

Microsomal HMG-CoA reductase

HMG-CoA reductase(EC 1.1.1.34) 292+ 3
¢ 7} microsome s AHEstsd Tl ZHA 22 HMG-CoA
reductase B4-& # o 3}317] 93l Sprague-Dawley male
rat-& 5% cholestyraminee] &-#% AIN-76 ALEZ 5

Methanol extract

Methanol : Chloroform : Water
0.1) (68} 09

Chloroform fraction Water layer
Ethyl acetate : Water
(§3) o)
Ethyl acetate fraction Water layer
n-Butanol : Water
1) oy

n-Butanol fraction Aqueous fraction

Fig. 1. Flow chart for sequential fractionation of metha~
nol extract.
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Table 1. Inhibition of HMG-CoA reductase activity by water extract of edible plantsl)

Specific activity”

Relative activity Inhibition rate(%)

Control 2.86
Allium fistulosum 245
Allium sativum 247
Capsicum annum 282
Zingiber dfficinale 2.76
Daucus carotu 2.79
Cucurbita maxima 256
Pleuroxus ostreatus 311
Allium odorum 2.69
Oenanthe javanica 2.59
Angelioca keiskei 259
Aster scaber 2.60
Colocasia 3.00

100
85.7 143
86.3 137
9.7 13
96.7 33
976 2.4
89.6 104

1089 - —89
.3 5.7
99.8 0.2
99.8 0.2
99.9 0.1

1153 —153

UThe reaction mixture consisted of 0.IM triethanolamine, 0.02M EDTA, pH 7.4, 0.15mM HMG-CoA, 2mM NADPH,
0.2mM dithiothreitol, microsome and 1.0mg of water extract of each plants in a total volume of 1ml. Values are means

of duplicate assays
2Unit: rmoles of CoA produced/min/mg protein



4% F2Eare ZU2dE @4 A 24 2 29 79

+9] ZE& o o] B2 238 HMG-CoA reductase Koidz)x dl 288 8k 597435 52 4Udl =l
€ 4= Aoz AdH Zrefo 2 AbgE o] gton ZHdle SFolv £Ee
Fel2 A AZAF o go] A4 L glrh(35). Al
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reductase® FHSAZIE ARE 2 Methanol &% #3¥ % HMG-CoA reductase A
Angelica keiskeiel HMG-CoA reductase Xs & 51 7 371 thepd cthyl acetate $ 8 silca
A gel column chromatography % ©]-$3t] hyperoside
8} luteolin-7-O-B8-D-glucosideZ &4 ¥ 5+(32)
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Table 2. Inhibition of HMG-CoA reductase activity by methanol extract of edible plantsl)

Specific activity” Relative activity Inhibition rate(%)

Control 2.88 100

Allium fistulosum 2.88 100.1 —01
Allium sativum 1.55 53.8 46.2
Capsicum annum 2.58 89.7 10.3
Zingiber officinale 1.97 68.5 315
Allium cepa 3.11 1079 —-79
Daucus carotu 279 96.7 33
Cucurbita maxima 2.52 875 125
Agaricus bisporus 257 89.0 110
Pleuroxus ostreatus 2.48 86.0 14.0
Allium odorum 272 944 56
Oenanthe javanica 2.03 70.6 294
Angelica keiskei 2.04 70.9 29.1
Aster scaber 1.13 439 51.1
Colocasia 2.60 90.3 9.7

UThe reaction mixture consisted of 0.IM triethanolamine, 0.02M EDTA, pH 7.4, 0.15mM HMG-CoA, 2mM NADPH,
0.2mM dithiothreitol, microsome and 1.0mg of methano} extract of each plant in a total volume of lml. Values are
means of duplicate assays

Unit: nmoles of CoA produced/min/mg protein

Table 3. Effects of sequential subfractions of methanol extract of Angelica keiskei on HMG-CoA reductase activityl)

Specific activity? Relative activity Inhibition rate(%)
Control 2.16 100
Chloroform 1.67 715 225
Ethyl acetate 1.29 59.6 414
Butanol 1.51 69.8 30.2
Aqueous ‘ 1.70 78.7 21.3

1)The reaction mixture consisted of 0.1M triethanolamine, 0.02M EDTA, pH 7.4, 0.15mM HMG-CoA, 2mM NADPH,
0.2mM dithiothreitol, microsome and 1.0mg of test fraction in a total volume of 1ml Values are means of duplicate assays
Dro . . .
Unit: nmoles of CoA produced/min/mg protein
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Table 4. Effects of hyperoside and luteolin-7-0O~glucoside from Angelica keiskei on HMG-CoA reductase activityl)

Specific activityZ)

Relative activity Inhibition rate(%)

Control 1.94
Hyperoside 1.65
Luteolin-7-O-glucoside 0.67

100
8.2 148
345 65.5

DThe reaction mixture consisted of 0.1M triethanolamine, 0.02M EDTA, pH 7.4, 0.15mM HMG-CoA, 2mM NADPH, 0.2mM
dithiothreitol, microsome and 0.03mM of test substance in a total volume of 1ml. Values are means of duplicate assays

PUnit: nmoles of CoA produced/min/mg protein
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