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Abstract

The present paper reviews the active natural principles and crude extracts of plants which have been experime-
ntally studied for hypolipidemic activity in the last decades. Phytoconstituents with known structures have
been classified in appropriate chemical groups. The data are reported on their pharmacological activity, mecha-
nism of action and other properties. This review also describes the inducing method of experimental hypolipide-

mic animals appeared in the literature.
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A 2 o7 Bo/ta AeA §49 FH2HES 4
Ztell A Ao gEae g Witk wEAL dE S
DAAYFE XL e ol4E AdadgA dv WAse FVEES P51 Y¥e FHFoR HFENY
steda abe A ofUth 1 olfv uAAEEZH U FA ZY2HEZAM wdHY bely 829 F S
AstEte] FAZ 7124 - JAHo g AR sl HES MY $4 a1 g2 244M9 BgsEY
7hchs e dA A s TAEEF AS5AE] T A 2 dirte HEAE wdsty i AAEY
WA S AW 7 dvke AR s o]t Glycyrrhizin Fololl 98X 8459 F Zd2eEo]
DAAEFEe AL AAGHE dAL #3E Fol Aste VAE FYAHE HAEHH Eoz wdE
Wl A02 Jelge?(Table 1), o1 A& tiE2 A4 & S/ dFoz A Ao cortisone Fol 2J}e]
g 2HE9 60~70% % AATE AUL Ay 2 P FY2HES $o] 2AHT aely 5 FH2HE
2HE FE7 950l FvHE Aoz 79 IDLreceptor TRV} SO GARG, o9k #o] HF £ FY~
232 apolipoprotein B #HY AN 12j1 HeoloA 7] HEL QAIARZA A FuHsHE S A2
et o] Azl A g2y JEs v
4% 3 Fu 2B R 2YH 4 A 3 2 olg]gt WA nAAYFE zHste g THY
919 A A acetyl-CoAdl &dte] 4% Aoz2A 7+ Ad 2 4 vAFEF MAA £ AgA7 FAHA
AEh A7 ZU 2SS FA FHY FHE AF 2y o5 dEE F5ASA, YA 2en i
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Table 1. Primary dislipidemias

Possible Lipid abnormalities
Disorder

phenotypes TC Chylo VLDL LDL HDL TGS
Primary hyperchylomicronemia Type IMV‘TT“ Y
Familial or polygenic hypercholesterolemia ~ Type 1A 111 e
(Familial) combined hyperlipidemia Type IIB 11 i " 1
Familial dysbetalipoproteinemia Type 1l " T " T
Familial hypertriglyceridemia Type N " v "
Severe hypertriglyceridemia Type V 1 " e ! I T
Relative hypercholesterolemia - W

1 =abnormally increased,
VLDL=very low density lipoprotein, LDL=

HDL=high density lipoprotein, TGS=tri glyceides,

7149 Mol 43} A2 acyl CoA © cholesterol O-ac-
yltransferase(ACAT, EC 2, 3, 1, 26)% AXul Z& 24
E9 estertE EZujaly FE2HE QIH7F BolAW
ACAT 4 =8 F7islo] A3 oxge2std Fax
g Zo| 33t fv). et 5% 31 plaque’t A7t
ACAT 24z 23 2 2ulE F4As2e] tits
9l o= A% sterol”o]th,

Acetyl CoA HTAZRE Add Fawkgo osA
Fe|2eEo] FAEch A A A R Fy
7o) A gHE0] A L o} 32 3-hydroxy-3-methyl-
glutaryl(HMG)-CoAS #9141 A mevalonate® H$A7]
+ HMG-CoA reductase®] &4 w}els 24 ¥t} 8,000
T v ERTE 540 @il 2 F HMG-CoA reduc-
tase inhibiton® #&0] Penicillium citrinum® Monascus
ruber 258 ML-236B(compactin)”$} monacolin K(=
mevinolin from Aspergillus terreus)® '9g L7isled &)

LHEE

Aol ol &5ar

HFEte AErs 16}10}‘31*1 WAEZENS 7h =

FH2 oFE e o] g FAA cholestyramine 5 ©l
P A

g o) 2o Agv)Ho R Be 2R uAdYE
AsiAlEol A EE o &5 AARE FA4o] Wil Ho
Aol 5L SFEES HARENY gone Alwrt Ald
Al o

9z A A stk AR AAzhA Berael <2 Ao

{ =abnormally decreased, TC=total cholesterol

low density lipoprotein

Chylo = chylomicrons

% YA EE & AHg3te] A9
gAA o8t BARH o5 BAAESA B =
FES P AARFES wsigon, 1283

EE R

[
Q) RN W AFAFL) AS Aol o] Wl
dslomz pAAYE WA AUSEE BEE BN
S QTSR PSR RHAEE 4 Y] A7
¢ hws s

Abshw 3 Fe~
ofAt} E7i= o]. HFA T SACR DR P
B 4 e aAs) 4 £l
Rlhetel Fe|l~EE FeAdol v g o
fo) A0} ol¢l A%l 9oy FdaE

}\]-EH.EA C?_:]_Q_ ] ]/]_ %]E:ﬂ )\1642—1

Hejedg vhE7 =) 2& 47N 5
Aol cholic acid' §& &4 Folatxnt $43 Wl
dae i g ok dA7A gyd Al
g Ag5ES vtee Wy Oi 2ed Aazxide
AIN-76™ '3} Harper'™o] ol W] whect

1. Cholesterol

2% cholesterol® 1% cholic acidZ Algioll 4lo] &



of 747 Fof3tdE | A 9 zol: giglon
ASH AF(FH) £ 1 Ao APz e 9l
Fd 2 g g e 2 YIS ALy AR
o8 AFe] H2 FHAE A Hol & FH2HE
FAE YEpHTE

1% cholesterol®} 0.2% sodium cholateZ AF&-& o=
5% olive oil& 37 109 B &= FolstaL' 49 A4+
1% cholesterol®} 0.1% cholic acid2A 797 Fojdt 3
we|gHo g dolg AHT §F Yo G Fd

2HE #2FE 15% o4 F/HNIE AT FIkEel 7
2t AbE A 7Hasty £3 HALE dod)r) 4.

Mitsuma 52" cholesterol(0.5%, 1.0%,

81

1.5%)# cholic

acid(0.25%, 0.5%, 0.75% )2 Ztzt H7I8 3E79 A}

sioll el A 69T A5

Fol A%

s7HE, Ahs A,

ol F 24559 435 Table 29 Lol YephATh

QAR S

Foq3ds HET FYLEHE FH B

4 Al=.(low fat-cholesterol free semisynthetic diet) &

Folg 97t & 2YHE

FE7t 2~3u EA e

wq%ﬂi%%ﬂ4gﬂ4£ﬂ%ﬂﬂﬂeT;ﬂ%@
chal Aol Wi wEA] Al oA

RO

AFE-3F o F-o] v AL2-& choline] 5‘“5

(Table 3).

Table 2. Body weight, food intake and serum lipids of rats fed on diets containing various cholesterol levels

Cholesterol level Change in body Food intake HDL-C LDL-C TC
(%) weight(9/6days)  (9/day) (mg/dé) (mg/de) (mg/dé)
540+ 1.4 15809 659%3.2 26.5+ 2.7 1104t 34
0
( 100) ( 100) ( 100) ( 100) ( 100)
49.6% 1.5 140+ 1.1 3951t 26*** 143.5+ 0.9*** 216.9% 11.5%**
0.5
( 92) ( 89 ( 60) ( 542) ( 196)
48.01 1.1 148+ 15 3391 1.6*** 28751 14.1*** 37511 17.4***
1.0
( 89 ( 94) ( 51) (1,085) (340
38.6% 1.7*** 12.2+ 1.6 27.6% 1.1%** 397.0+ 26.6%** 484.3+ 32.8***
1.5
( 7D ¢ 77 ( 42) (1,498) ( 439)
HDL=high density lipoprotein, TC=total cholesterol, LDL=low density lipoprotein ***p<0.001

Table 3. Effect of feed materials from different sources on plasma cholesterol and growth performance in rab-

bit
Initial Wt Weight gain Feed intake T. cholesterol(mg/d?)
Controls
(9) (9/day) (9/day) 14days 28days
Commercial 917+ 33 271 100+ 5 65 5 70t 5
Semisynthetic 994+ 46 13%1 62t 4 140t 21 200+ 22

Commercial feed composition : Crude protein 15%, crude fat 3%, crude fiber 15%, salt mix 0.5%, calcium
1.5%, phosphorous 0.68%, vit. A 5,000 [U/kg
Semisynthetic diet composition : Casein 27 %, dextrose 60%, salt mix 4%, celluflour 5%, vit. q. s.

2. EtOH*

ol L ¥F ZHAHE TolE FL vIAA L

rlo

AAA F=7F 2o Hl8 50~100% A%

4
254 AAY8% (hypertriglyceridemia) HE] 4¥%5E &
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of M K3 71 (250~2809) !l tisj
Ao HEF = glod, A@do] $1 Al e
A 48% A EH Y phenformin, clofibrate #7to] ofu]e}
HEFAEA sulfonyluread] S e &7} ok d2
F4A A e F w7t Z7bshs 7148 7hel| A VLDLS A Ao
Fhe WEelth AEEE Rdg wo we gey
2,
A% 194 1 A4AE obAo) Fof(gastric intubation) s}

Fdol i Fostn U5 & 10%

A3 o) HAE o
BtOH &5 2ol AHstes ot

A8 3U7 ol o) 26% EOH £ 1S %
Al HAe olyd] Fodla Ao AgE ¥

#3781 whde] 10% EtOH 498 ZHZo
AFHIEE gt

494 Dbl HAE Tt Fof 30% ¥ 26%
EtOH &9 1mlE Az} Td3it) 227 & g S
N3 ske] FHEh

i)
o

3. Fructose®®

REASY #7F(1409 3) 9 3 FY2HE 2
FRAR =7 FUb At Wrbete S |
THULEN 68% L7t HEE @) FY 2 HE
20~30% A% Z7FskAI T A AN 100~250% o] 4
7. sDAl 837 84 £ £ E Jehdd, ShA
AF(220~2309)9 A 10% fructose +&AS 297+ 2}
frEel A& A7e WHE 3th? Fructose A% 2 7hol| A
Agiba FAdAN o2 Wy Aasy dAog fEHE
ol F7tab7) golth. AgzA oA lipoprotein lipase
BT Zhas 7] ol oAz,

4. Sucrose®

Sucroset= glycerokinase, a-glycerophosphate dehydro-

CEEL

HdstAl A Trdel
glucose®} fructose triglyceride} fatty acid2 &% é }E%
ghet, AbE ol H7h8he sucrose TS 70% o)do] HEE

Eiazs

enase 59 lipogenic enzymesS&
8

5. Triton WR-1339

Wistar Al $151(2009) *1 4] triton WR-1339& 400mg/kg
L8O T jvEasta galzte] At & AL A FH3r} 2
T #afoliA 2447 fasting®|2] ¥ triton WR-1339

Oqu/kq &%F& 0.15N-NaClel =9 60mg/me7} 5 A
3 % ip FEL 43A7F0] At 3 dAg A3

6. CoCl;*"

Wistardl 8#(180~2209) 1A CoCLE 15my/kg(=
CoCl; 0.375% & 4méo] 33F) £ 10
Fo i},

a/\_} iv

7.7 E

WistarZl  E#(1009)A 2%
lardE #7811

% methionines

cholesterol®} 15%
ZH2HE 4olol4 0.3% caffeine? 0.8

Horeke A FbaE AR AR
tha agtAnt e 2608 e 28 AR S
Tyrosines JH3HH Fe2dE Fvt S7tdey oe
SEAA stress7t 7HA R EA FHAHE FHE =2
Al71% catecholamine®} corticosteroid® 28 52 ¢
EH7F £R57] g o] th>® PCB(=polychlorinated bi-
phenyl) 0.1%, DDT( =dichlorodiphenyl trichloroethane)
0.05%, pentobarbital 0.05% & A}&ol #7}ale] 15U
AAANE dF Ade] $mrt F7H3tEsed o) 2t
HMG CoA reductase 24 #7112 <8 Zy~HE 4%
Ho] }.Z]El 740; A]-E’LEH:}%) ﬂ}./\].g},i] 9_%*7 E__Q
Fhate LA Holg 17U AypHoR 315 23
10mg/kg How BEdsy F FZoAEE3 2AAT
FXIt Sk e

Aoz BAE 2Rt AR(TE AAE AR



# =2 oe 497 g oJdle 5% acacia gum, 2%
arabic gum, 0.2% ~1% sodium CMC &< 5% EtOH/sa-
lineoll oA #EAA Fojstd drh 4. gAof
oHHE AEA #3EY FF= d-NaOHY 59 & &
202 pH 858 2 F4E £k S

HI

3 AM M
= © ©

1. AlZd

AFEYS triterpene Wi steroid WIGA2AM ZAA
ZAE F, BH £ Holo ARo] H7|w Fh A
Ze 223 B84 complex® A8t 23
T AfAY ke FFte] WAdE FoHAA
% 2o 2HE v% & AT Alfalfa sa-
ponin LA+ 1F# 2 H E{coconut oil 11% +corn oil
1% +cholesterol 008%) +F&ol 06% A7kEe o ¥%F
ZY2~HE Foot FaHAGT A Ao s

A AFE U F oA ginsenoside Rb,= LZ#|~HE #
AN 43 F e E, 8] Fo2dE, A9 A
Ak ZH 26 E% FAAEY 28 #FaAIE 1Y
= A 2y AHEL F7RAN o 7 F4
28 g g W37 910 83 lipoprotein lipase
4ol 7t o Kol I AE7HL otk I~

e £ FHoze WdE F7A EF
‘iiﬂi 12 turnover’t 57t%7] HEOE ARG

2. AlE sterol

2% sterol & A& 29 FAF O F THH gon
B-sitosterol & AP EED A 5 SHLHE T
& A3}AF| B stigmasterol, ergosterol, campesterol®]
Hlsj A 1 a7} Y53}, B-sitosterol > F ifﬂl"Eﬂi
FTEE A3iAlY Buko] ol Trelx] FHAHEY F
AL AAE7Im gk gebA sterole FH2EHES] T
AY4E TN Fe 2 g0 SJAE FAe 3

83

TollMel 48 AAAIIE AR AL
A=A} Commiphora mukul(=guggulu, Burseraceae) 2
Bl 9& guggulipide Z- %+ E-guggulsterones T
e o2 nA Hols HAT A4, BV, dgol
oA @A nALES HAaHE JEfA B
7oAl 50mg/kg o2 81t FASUL W F Fe
2HE FET 40%, €42 Fxe 30% FEIF AL
stdom Yol 5o+ LDL-cholesterol % VLDL-cho-
lesterol®] %7} 2b7h 50% 9+ 30% = FAdtsth

Olﬂ o L

—0

Z-guggulsterone

3. Flavonoid

ZetH ot SHEe thd AstehA - o sHA 4
& vehlle Aoz deiA glom 1 FolA EF A

FEE A3AIE SFEEL UFE isoflavoned]
§H& o[t} Formononetin, biochanin A, pratensein® #&
isoflavones- FHA gl +2 Wol E¥3e= sFERA
triton-WR 13392 f =& 1428 Z 4FFE4 300
my/kg &FOZ T3 AL uf FF Fe|2HE, THAY
TRE AR AANALO ZH2HES 1% T
Ata 2 A AHA B3 Qo Xk 1 &7t vhebsoh
Yol daidzein E#7F GIAth ¢l ring Bell -OCH,
718 7HAL e SES B9t ATl Bt A
g e e ks 840] A7) wio] 84
Ap7b A Ao AadneTe

g ol 211

OR3
Biochanin A : R,=O0OH, R.=H, R;=-CH,
Formononetin : R,=H, R,=H, R;=-CH;
Pratensein - R, =OH, R,=O0H, R;=-CH;
Daidzein : R;=H, R,=H, R;=-0OH
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Querceting 1% cholesterol 413 B A 6F%~12
Foi(10mg/rat/day) 319 S W PF FH e S

o] FErh @A Aatekdeh & Alole] 0.5%
Foz FAeAs o F FH2HE sEe it g
U A dA3 Aslatdd o 05% ¢
©.2 AF oA flavanone, flavone, querceting 15U 7t
AHAXNZHE o flavanone® flavonee F THAHE %
A7t e querceting® FAAWY FHAsA e
Rutin, hesperldln O-ethylrutoside, hesperidin methylchal-
cone 5% CoCLE %3 nAAEZ F2q 100mg/kg
Foz TS i ¥F AAdsmrt A3 AHgs
ﬁq 31

S5 5ol U9 Z7]0A] #2]3t (+)-catechin, prunin,
hesperetin 5-O-glucoside 5% ZAW 4o]2 $53 8
Aol BF AdFEE A3 A4aAFH o8 nEw7)
A2 cynaroside LEZH 28 EEE B39 43, &7
A 83 ARFEE A )2

2} o SHfrE o] e ¥ ((-)-epicatechin, (-)-epi-
gallocatechin, (-)-epicatechin gallate, (-)-epigallocatechin
gallateZ 74)EX 1% cholesterol®} 15% lard2 #7}%
IAAEE Fo BHNA 1~2% FFEoE ANsES
W @A nADEF NAERE JERNA TS Epicate-
chin, hesperidin, querceting 500mg/kg &9 2 2% cho-
lesterol 2¢loll H7bato] 1257 HANA F434E o
A 8% 9 oA AFFEE AA3 giAzen 1
Zoll A epicatechin®] 7} &7} E9hr} s

&F-(Brassica campestris L.) 2%E £2]3 anthocyanin
Aag nFY2HZ(lard 15% +cholesterol 1% ) &3 o]
3FL FAsde o & FH2HE, FHAY FRAE
H37h gIslovt HDL-cholesterol 558 #4UA 2
THAR o TR AE A AT Anthocy-
anin A 4% ol A rubrobrassicin(cyanidin 3-diglucoside-5-
monoglucoside) & 0.03% T34 & o 1 &3p7} 7H%
& A3 o

3
4
=
A
o

A fo 4 o

4. Garlic oil
by QRS oile DAAHE NHEHE 7}212\‘
Aoz 4 A gok56~o% Exlol A garlic juice 10mE 1

F=7t @48 A ‘3}

N
()
=
2

te o 8% Fe2H2

}%l 792 sucrose® TR AAZYF E7A R HN
79 AYFEE FRAAGSD oodge aAE v
£ 7% & diallyl disulphide$} allicin® & 4] thiol”1 &
Hrste A4d 7148 8848811 lipased] 848 F
7}*]?4 triacylglycerol®] 7bpi-alE ZFRA7|= Aoz

R RN

SO S

9
CSHSWS_S_CaHs C3H5_S\S_C3H5
diallyl disulphide allicin

5. Dietary fiber

NER = AEo|a] A

HENTT 175 2864 de 2424

pectin, hemicellulose, cellulose, mucilages, gums 1] 1L
lignin §& X3} S L1
x]-xlg} DAHEE Zo gt 9= A

on g ofej7ba BHES Fxes] ure T

]C NDH

lo
i
a
vl
2L
¥ ox

OlD| A

AEYAHE AFA ofe]7hA] FH o=t E 5
FEOLR *}E"ﬂ A7tk HAAZAS W glycine, alanine,
leucine, threonine, methionine, lysine, cysteine 52 8%
2Y2HE T8 FAA Ao arginine, histidine, tryp-
tophane 5& 238 ZVIAATL™ 1% $£202 Algd
H7te 7§ methinonineS Wi ol AHE ety

Liliaceae$} Cruciferaesy 2120 %o] S0l 433
313HE 9] % S-allyleysteine sulfoxide® 0.5% 43
273 B 2HE A7) AL o 48 &
eI St cysteine®ltt methionine?] A& A
AT

1 o)
ar
2
=
=

o
el

7. Phenold 3igt=

a3t A%E 7HAE pyrogallol, propyl gallate 5o
Az lA 1547 HA0.5%) AHE 9 quercetin® v}
A71A 9 a3E YehH AT p-coumaric acidE flavo-
noid 3159 biochanin A%} formononetin# 1} 3712 2
FASAE W RAAIF AN ERE Yhisig o5
phenold BAFEEL I Bhol J3lo] methyl FEH =



A AFH D2 1 gAo] ZUlE e Ao g oA g™
Resveratrol @ L Bl 4| piceid =3+ A AthAbol] &S
o] o7

R
H=CH / \ H
H resveratrol - R=H
piceid : R=D-glucose
8. Mg

4% % 1Z428E E7A magnesium aspartate
hydrochloride(0.233%) & 457 A+ Fofshd N &
el Al 25~35%, THEEY E7AAE 20~40%
4e 8% AEFLE 2247007 12280885
AEl7F B9 soft tissuedl A Mg 7F fElElo] 85 Mg B
=7b FrhekAl d(dAlZe Mg Agddoldh). ol
8% lipoprotein®] $=X S7FetA =W webr Ca of
thgt Fipdo] FoiEth Mg Tt soft tissuedlAl Mg
frel& Ay B Ca FrodzE & 4FE AA

€},

9. Curcumin
AN A 0.1~0.5% FFL.2 A7t 733 Fodsid
gl @ ke FYAHE FEE A3 Curcu-
mine BH54H FHAHEY WHFS FHA17,
?H
,,C—CH=CH—R
HC\
C—CH=CH—R

CH3
R= H

curcumin

10. Capsaisin(N-(4-hydroxy-3-methoxy-benzyl)-8-
methylnon-frans-6-enamide)

L3 ufg m JE70 2 30% lard $H Aol
0014% FE2.2 Atgd Fostf S of 5 AZF=
A &S viA o] A2 7t glucose 6-phosphate deh-

ydrogenase$} adipose lipoprotein lipase 48 Z74A171

35

Asholch ™

11. Solasodine

Solasodine steroidal sapogenin®. 2 1FHAHE E
7oAl 50mg/kg &&FO2 12097 FAEAE W ¥F
% 242882 73.3%, LDL-cholesterol & 73.5% 74
Al# o™ HDL-cholesterol> 44.4% S7HAZch #dx
HEF QA o] BHoR w25 o] Z7iEE Aoz

2o 2HEY F58 2Peh: o2 47dy

solasodine

12. Bergenin(C-glucoside of 4-O-methyl gallic acid in

lactone)

Bergenin-®: isocoumarinZl| $18H& 541 €3 ol Al 100mg/kg
8gor 3¢ Fodd ¥F FH2dE, T,
LDL-cholesterol®] #3}3}# HDL-cholesterol& tha %7}
gt} 2" Bergenin d-NaOHol %< ¥ 8240 2 pH 8.5
2 2Asto Tt

bergenin

13. Kheliin

Ammi visnage 2B ZFE Ee|3 khellin® furochro-
mone”| 313524 VLDL-# LDL-cholesterol ¥=& A

32711 HDL-cholesterol F%=& Z7}A]710}.82
e

khellin
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14. Tocopherol

AFYAHE ET A dl-a-tocopherol 11,0001U/kg
$%og Zdstd 8% cholesterol, A AW, VLDL ¥
TE 843 FAANY N (Hordium vulgare L. var.
nudum Hook) ] ¥154 E&8& HPLCES ¥ee 10
29| 39E FolA d-a-tocotrienolS HMG-CoA reduc-
taseS A5t WotElo] R G S | FF FH e E
FEE AspAI e

d-a-tocotrienol

15. X|gHAH

Linoleic acid(18 : 2n-6)7} o] Eo1A= safflower
oil# o-linolenic acid(18 : 3n-3)7} %ol £ perilla
oil(Table 4)°l thgt #F9 F A=l i &
A B perilla oild] Z97F G4 EHF Y

Table 4. Fatty acid compositions of dietary oils

High linoleate oil High a-linolenate oil

Fatty acid (Safflower oil) (perilla oil)
(Wt % of total fatty acid)
16:0 8.5 9.2
18:0 2.6 2.2
18:1 13.6 18.3
18 : 2n-6 71.3 19.7
18 : 3n-3 1.2 499
others 2.9 0.9

n-3 AHae FY 26 E A4S 9A '}1 Er B
SEAT 24 sterolC.E HFAAFE o & F
A7E Aoz oAAY, AxHog FYAHNE A
triglyceride &4 thAFE 0.2 acetyl CoAS}t #7171 Qith
graEd Il §2) 9 acetyl CoAE fatty acid @} trigl-
yeerideZ A TR 1 acetyl CoAd FH o] ¥
ey gl d ojog) UE 38 & BE3 APl

Aol ZHAHE G493 AR YA doh u
ghA ZE 282y Tt bt B2 AW fatty
acid synthetase® A 3tA)¢ a-linolenic acid® Z-$&
linoleic acidi.tt 2 A E37} Hovng dF Za~HE
Few #ashA dok Avke) A&} Paramacrolobium cae-
ruleum(Fabaceae) 2. 25 ] F-2]3t A 2.2 acetylenic fatty
acid (E)-7-octadecen-9-ynoic acid®} (E)-5-octadecen-7,
9-diynoic acid&-& %2 8t HMG coenzyme A reductase®
adelA k.o

16. Lentysine

XN Lentinus edodes) O ZHE £2)3 lentysineS

N 2HE HF A 27 lmq/k Zgo 2 R39S
Y 45 U 2HES FANT 28 471 60.5%, 35.3%
TAA Z e
NH2
>
S
H&lH
HO%H
OCH
tooH
lentysine
17. Spirulina

W2H<Q Spiruling platensis® DZH A E 3
16% FL2A 657 AR A B3 s o 4~

B, VLDL, LDL, 99414 W57 A3 7haskyg)ee

18. Hexacosyl alcohol

Yo} (Hordium vulgare L. var. nudum Hook) O.ZH-E]
#2) 8 B-sitosterolZ hexacosyl alcoholS oilol HEMAA
67 LEH 2 E Ao FARAE W BF FAHUE
YA Ak g Ve e

19. F 244(L-659, 699, 1233A)
Ao ZA)aE B-lactone 3EEZ A HMG-CoA
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synthetaseS AR EA HF FY2HE & = M AFE gL B ol v Ay
3] = H

A3l B-lactone moiety’} Ao F83 A3 zZt AAES
7
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w1
3
fr
e
ot
rir
>
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i
s
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e
ox
Ty
Fﬂ -
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=
fu
4y oo o

HO™ . ‘ X COOH FHA Ao AE AR FHBAE A HeHA

ol
=™ o o

2

\T
o
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A
49
=
ro
o
A
i,
O‘ﬁ‘
borir
ﬁ):‘
L
1o
o
e
e
P
mlm

Aatede *34 o

‘gﬁ}ﬁ}@" Z“‘"ﬂ’ﬂ R

St gb ab x| acid, palmitic acid®] H# v 8% FH2HE F=(53]
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