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The Effects of the Essential Oil Fraction and the Fatty Acid

Fraction of Panax Ginseng on the Lipid Metabelism
Taik Kyu Chei, M. D. and Sa Ack Hong M.D.,Ph.D.

Department of Pharmacology, College of Medicine, Seoul National University

The effects of the essential oil fraction and the fatty acid-fraction of the panax Ginseng on the
various lipids (total cholesterol, phospholipid, triglyceride) in serum and liver tissues of the white rats
were examined and observed after the administration of the fractions for eight weeks with the following
results:

1. Serum total cholesterol level was slightly decreased in the group after giving the essential oil
fraction four weeks, whereas the effects in the group after giving itfor eight weeks were increased.
Phospholipid level was slightly elevated both in four weeks and in eight weeks, while triglyceride level
was elevated after four weeks, whereas it showed nochange at all after eight weeks.

In the liver tissues, the cholesterol content was slightly decreased after four weeks and remarkably
decreased after the administration for eight week. Phospholipid increased after four week administration
and then rather decreased after the eight week administration, while the triglyceride content decreased
both in four weeks and in eight weeks.

2. In the group giving the fatty acid-fraction, serum total cholesterol level decreased after the four
week administration and then returned to the pre-experiment mean after the eight-week administration,
while phospholipid level increased after the four-week administration and then returned to the pre-
experiment mean. Triglyceride level increased after four week administration ¢f the fraction and rather
then decreased after eight weeks.

In the liver tissues, total cholesterol content decreased both after four weeks and after eight weeks,

while phospholipid level also decreased from four weeks through eight weeks, whereas triglyceride

level increased after four weeks, and showed rather decreasing tendency after the eight-week adminis-
tration.
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O WAY o] AZS ELHEREQ panaquilon ol #3led #i
Hgea el 9l BRS¢ AZ saponin & HhHieh
Sl RS A% MR, BT Mbistg e B
FH19& ©] &% panax acid, panacen o] 2h= a&E ek
ek olzAE AZ ARGl BRI AE A o4
58 jggeete fEigel EHESHA S gl
B3 A el A e gEdelsleld
Rz Ye K, RERE FEEY g3 w5l KT
BRES 20 T, £, @9EE ABEK =2
ANZS KERMBYS REAA RED fIFA total
cholesterol & Eoll = #{b3 F¢.o= 4%3] cholesterol
gEe A5 mp 2R FFEERAA A cholesterol &
S \inE % mEishd KERES il cholesterol
&L Misty BIREE LGRS diR et Sl ek
HaE] dRESL WMEHERHE ok KARAN £E BY
e #ms et stga aAew e
3 HEL BOMRes pEe 5+ dddx sk M
1HMA total cholesterol &8 2 Al IREFR G- B8 b ol
oA JH A BT ole% walek g2, Krsl total
cholesterol 4 &4 K TA 71 = BT Hl hypocholesterole-
mic factor o] ¥§sle] e &It gl

Pavel'™ Hffh o8] WREZESLD BREAA &

& TEERIRRER e v RS sl i total
cholesterol 84 ETFA 71 & 2R E BEgEada o
. o] Kl Bloomfield 45,30 Peifer £530-2- safflower oil
S FpEaskel %23 hypercholesterolemic activity 7} 3l
o nz B cholesterol 8] &xo] who}l Helxw R
stz vk ol® IERS ERIA K Bl BB
ThEsel B8PA12] cholesterol fi3Hfell &S & + & A
L EHE I ol & HES BRHl ddAY e 43
DIRERESRA FET G dele Bk RE7H
Qlel @ FEg= AFEhd T HEEY BYHEESl &
Belo] glod miltdtet AZREunt 8RRl 88 cho-
lesterol el w2 & FESE REAAT] ABERGTH
4Bl vlA = BEL Pl E =80l d A

s AZAA MM AZRh BBl mH,
LIRS 48] total cholesterol, phospholipid ¥ trigly-
ceride o] &89 #LE BRI 953 2L HERX

4 AP o el WES= whol et

ERmE % BRAE

(1) ERE : BE 100~120g 2] B H(Splague dow-
ey S [FHsLY 2 HERel i total cholesterol £ 8-%
AT HBREMES M2 BEE sl 14
A HE EEaLE fFEY oHd ERd ERsds

Standard Diet

Wheat germ «e-eecereneeriearniiiinin. 40 kg’
Dried skin mille «reereeiieniiiin 10kg
Fish meal -reeeeereeeeeeeeverrmnmnuiimnnns 17 ke
Bone meal crceececeereiiantneriiiioniiiiinn 1kg
Rice Bran «-eeereeteemsreeeenseanemimiinn 40 kg

© Soybeen meal-ssereeireriinnnienins 30 kg
Wheat grits «i-ereereserersssensesonenaenn: 60 kg
Todiged Salt +eeeeerserrsrnnreesmerininnrennens 1kg
Nopcosol*

* Vitamin mixture

F4 EHRES v 3o R Bt £Rebehile
el EEs gk

AZE  BHRRE

BEf : AZERSTHIRETF O A ABRMME 1H BE
100g % 2.5mg ¥ A= gIEM Ko HERsgE.

CEf : ATy = ASEYES 18 B
E 100mg % 2,5mg ke 8B RoiH shalch

b AR EEEG, etk 4R, 88H 3Kk &
= 10 =tel 8 gimEstel imst L FERE Ao EHi
A o
HmE M- Eilel A 48EM HER TR WK
BEA 712 3,000rpm 0.2 OS] mFE A
ok
(2) ABREE N JeBEgmHE  EolA 2x vksk T
ol sted K% 90kg & 95% ethanol & JK¥r Eol A 24 By
B omiEmhHee A A BE E(EE 3HE RE
3te] & ethanol MRS 755X A A ethanolfh
Hike 2 o]AE w4 Fifell 4]  absolute alcohol ¢
VRRRA 7| I AREWES WRGRET o ol Bl 1/3
7989 ether & skl 4&REE WKE SEstz

32 o

Material
|
Ethanol solu. Residue
* Ethanol extr.
Absolute alcohol |
Filtrate
! 1/3 Volume ether
Solution Precipitate
)
Extract
Supanatlant

- wash with water
oil part
| Steam dist.

Water layer

léssentialoil Fatty alcid
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on the Lipid Metabolism—

ol RS BiEsld Al A4k

o] S ZK/KE saponin &) Wigke] A4 &-&
w 7R PRt ohe KEAREE Sl o] BT &
o2 #FNAAA SHEEE v AZREIME FHEEL ether
2 Faflste] Fhih 20g & MUsha RERFRERE 80¢g
% ik

(3) MmiFA total cholesterol PTEHE : Zack 55 {5724
watgd =k

M 2

(1) Iron Stock Solution : FeCly 6H,Q (Merek)

(2) Glocial acetic acid (Merck)

(3) Chloroform (Merck)

Bll methanol:actone=50:50 %] B&% # 10mlE 25
mlﬂ% volumetric flask off %7 2 & 71¢) M 1.0ml 2

mske) BRENA] iEEEe] hot water bath dl A [gE4e]
PhBL o1 2 o 71A fnEksteh. old] REME Td £

Eo] o ge.,

g EEAR HHAALT R BAERES et 25
ml 7= 2 -$t}-2 Whatman No. 41-H B4 2. {B@sr}.
olel YRSl FWEE Bhikyl kel funpel $1F watch
glass & @ Evh o] JEF 1.0ml & 30ml == FEE
%71 3 hot water bath boll A &t} 5545 GhEE o
7= EFEA A vk, o] FRiEe] 3.0ml 9 glacial acetic acid
% fEka # 30 %, hot water bath o] 4] fpifislet. ol
# standard tube 24} = working stadard %8 (cholesterol
0. 1 mg/ml glacial acetic acid) 1.0 ml &} glacial acetic acid
2.0ml & ##3)l 3 blank tube o &= glacial acetic acid =}
3. 0ml Hegtcl, o] & FREpE] color reagent(FeCl; in
glacial acetic acid)2.0ml & jpstz & BEAF & =
el A 20 3 HkEEE % 560mu oA e JIESE.

(4) % phospholipid H|%EE : Cornerty HiE™e] (K
ste] WES ek

1) Digestion mixture: sulfuric acid (Baker) perchloric

2) 2.5% Ammonium molybdate (Merck)

3) Elon 8% (B-methyl-aminophenol sulfate, Merck)

4) 5% Trichlor acetic acid (TCA) (Merck)

5) 50% Sod. acetate (Merck)

6) Phosphorus standard (4 pg/ Itnl)

Bl M3 0.2ml 3 BR{bE &7 3 o7l RiRsl &
FEo 749 5% TCA K 0.5ml& 73[&%]—1 2,000 r.p.m.
AlA 204 wbdkd EERE szl | BEE A
SIAA K& FHERHR AT o ﬁﬁf [&(COHC- H,
SO, 50 ml, 75% perchloric acid 25 ml, dist. water 25 ml
BAWD L.omlel #he freiek 2% fnshe] sand bath

Lol A FeH
FEEAR HEIA 7T o]ol] 50% sod. acetate EHE 1.0 mb

2 ppstal dist. water 2 10 ml mark 74 A0 2.5
%%} ammonium molybdate 1.0ml 2} elon reagent 1.0

fnshed
Sifoll A R 700 mp A f

ml (elon 2.4¢g in 2% sod. bisulfite solution)Z
Z BET %155
e HE =

o]w] blank tube
0.5mt ¢ 10% TCA E&

= dist. water o] $1¢] I} 2ol
%S fnshed BEfEst standard

tube o} = working standard % (0. 5mg P/ml) 1.0mb
s} Hm 919 Jimdt el S

(5) Mm% Triglyceride BT : Van Handel Z353 4]
et WIREstd =t

-

1) Silicic acid (MerCk)

2) KOH acid (MerCk)

3) Sulfuric acid (Baker)

4) Sodium metaperoxide (0. 05 M) (Merck)

5) Sodium arsenate (0.5 M) (Merck)

6) Chromotropic acid (Merck)

7> Standard triglyceride (olive oil Merck)

Bl m¥%s total cholesterol JHZEAY] ¥ 1. 0ml &
silicic acid @ Hyprosuffercell column & SBRA A EE
S LS s24s] FEREA ¥ o8 blank tube &} stan-
dard tube(0.5 mg olive oil in chloroform) 1,0 miZ X
FA & & tube T 65°C water bath o] 4 0, 4N KOH in
ethanoli saponification 3rt}, ©}-& Hl7LR A 7]
T 376 0.2NH,SO, 1.0ml5 jnshel Fafox] 2ich-g-
boiling water bath o] 4 alcohol 73-& FE&5] ZE#EA] 71 ),
& (.25Msod. metaperoxide % 0. 04ml B fnsted
10 43 BR(EAT 71 vk 0.25M Sod, arsenate 0,04 mi'
2 15t sod. metaperoxide 9| {EH& kA ek, g
ol &R Chromotropic acid reagent(chromotropic:

acid 2,4 g in 60% H,SO, 1,000 ml) 5.0mlZ jfnsled
105°Coll Al 45 73fH nifatet. ole] AZMpe] 7KEE=

REE ZOsA oF ek, IR &
540 myu ol A o RER

(6) FHiafm |RPRAREE  WRBR BHKs-
-2 Bragdon &5 fkaled MR el

H RS 0.9% NacdliZiRen & kst 5%
o Aol A kg FAe BRET vhE LOg
Torsion balance & FE&:

ERANA BHAA L

o}ai Ervelem homogenizer 2

methanol:chloroform=1:2 &% 10ml s o] # 30
555 homogenize 5}¢3 hot water bath ol 4 #5 1 2758 b
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Bhisle 28¢ L BAWKOE 40mlz v
AL WhaT B 2.0mlZ 2{E9] 30ml { HRE
1.0ml & phospholipid M/EM [BRILEA &7 S
5625 hot water batholl 4 ZEFA AL, = oh-gd] %
feligtmel WEERE nEA WEEE 28 fkow o
et (B MiFd eI E mg%ol g ot Frfel A =
mg/gw-w 2 =90

g o

ER K&

1) Mm% Total cholesterol 8 : 3% 1,2 2 [& 1,244
B vhel o] AZEEEmMEYEERFl = MIF total choles-
terol & ol RIS 126.545.2mg%ol & Aol Eig
% 4380 115.8+12.3mg%, 83B% 155.516.5mg% =
A B 48 BEEYE ROE stg o 8iH6 A
Ae 288 FEENE Bing 2g9ck B 88 H A
A EBAEc 9 20% #instgd e o JEEEEe)
Pl AE ERETS 126.515.2mg%e]| S Ao EEE
554 e 115.943.9mg% 2 A Kk 2o has
2 AEAYE WS so F8 B sAE 123.4
+8.2mg% = A EHRS 22 GBS Fola Yt

"Table 1. Lipid content in serum and liver tissue of
control group of rats.

Lipid ‘ Serum (mg%) Liver (mg/gw. w)
| 125.0 1320 | 1L.09  9.64
135.4 1320 9.12  9.25
Cholesterol 1245  120.0 | 10.00 11.45
| 120.5 122.5 | 11.25 11.05
I 129.0  123.0 | 11.10  11.09
‘Mean=S.D. ‘ 126.5-+5. 2 10.594-0. 8
103.0  99.5 69.5  68.6
126.0  98.0 73.5 747
Phospholipid | 123.6  112.5 7.0 72.6
114.0  125.0 72.5  73.5
115.0  117.0 60.5  69.0
Mean—+S.D. 113.4+9.8 71.5+2.0
108.8  123.0 400 4.05
115.6  115.0 | 4.85  3.63
Triglyceride 116.5 117.5 3.70 4.83
118.4  119.8 398 3.3
120.0  119.5 .77  3.25
Mean=+S.D. 117.4+43.7 3.94+0.5

for each group 10 rats were used.

(2) Mm% phospholipid £8 : % 1,39 & 1,244 =

Table 2. Cholesterol content in serum and liver tissue
of rats administered essential oil and fatty acid
fraction of ginseng

4 weeks 8 weeks
Serum Liver Serum Liver
(mg%) \(mg/gw.w)| (ng%) |(mg/gw.w)
112.0 | 11.80 | 164.5 8.68
109.0 | 11.80 | 161.6 8. 49
128.0 9.45 | 162.3 8.68
. 128.0 | 10.10 | 165.3 9.90
essential | 1155 9.68 | 135.0 9,00
oily 120.0 9.75 152.0 8.75
fraction | 1015 | 1050 | 149.5 8.65
110.0 | 1120 | 1620 8. 67
1050 | 11.20 | 1525 8.70
109.0 | 10.50 | 150.0 8.95

Mean. S.D.‘IIS. 8x2. 3\10.58:t0.761155. 516. 518. 65+0. 28

Control )96, 5-+5. 210, 59--0. 8126, 555. 210, 59:0.8

group

TP | p<0.001 | 5>0.05 | p<0.001 | p<0. 001

86.2 8.65 | 1442 | 10.00
125.2 8.20 | 127.3 9.55
1225 | 8.8 | 1205 | 1165
125.0 8.80 | 125.0 9. 00
fatty 1045 | 8.8 | 1220 | 9.65
acid 115.0 | 875 | 1150 | 9.00
fraction | 19 5 8.85 | 125.0 9.25
125. 0 8.95 | 112.5 9.50
120.0 8.25 | 1215 | 10.05
115.0 8.95 | 120.5 9.85
Mean. S.D.115. 9-+3. 98, 80--0. 27]123. 4:£8. 29. 75:0.75
gr";ﬁ;d \126. 5:£5. 2/10. 590 8126, 51:5. 210. 59-0. 8
P | p<0.001 | p<0.001| p>0.5 | p<0.037

for each group 10 rats were used

E oakel ol FEubBriBd gl A= HBETEST18 4
9.8mg%eol & Aol HHE 4B HEE 120.423.9meg%
24 HF ERSE A %o 58 M A vhA 119
518.2mg% 2 WA ok HRNIE 2ebe gmshe
A dgkel. 3 R B A= BRI
113.419.8mg% o] & Z o] EEatE 54 ol 140.713.7
mg%2A 18 15%2 FEEN = wmEE 2g3 8
el 7FA £ A 116.819.5mg% 2 A HRE E 8
b7t dsieh

3) M triglyceride £ : 3% 1,4 2 & 1,214 B:
vk} ol AZERSHEEEAREC] = HERRIMEST 117.44237 mg
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mg%
1807 o——o Total cholesterol
&——— Phospholipid
e———e Triglyceride
160+
140
1201 N
b 2
1004

Il £

Gw. 8w

Fig. 1. Lipid content in serum of rats administered
essential oil fraction of ginseng.

1. Total cholesterol -2 4 jfell WA= cbrl 8 Ml 744 Bhpsha
2. Phospholipid = 43« &7 Einskelrl 8 ol H s
3 Triglyceride & 4 el #Ehnslchrt 8 Mol wA skl o}

c—C Total cholesterol
mg % &4 Phospholipid

e~ Triglyceride
160+ g

1 1

4 w. 8w.

Fig. 2. Lipid content in serum of rats administered fatty
acid fraction of ginseng.

1. Total cholesterol -2 4 8ol JWidlels 8] BERIER
Fmora

2. Phospholipid &= 4 i8¢ ¥ 15%@inslelrt 8 fal &
<} = @b dgm

3. Triglyceride & 4 el #hnst 8 #e) = WAstd el

B

ﬁ‘+

FERIfE

% ol =7l HEkk ’rif’?4§Féﬂ0ﬂ-‘a 29. 7110, 4 mg% 2. A
ERNiEL 85 10%9 BEEIE 1‘;%2‘}[12*’—"‘-L 2o
% 8 3o = 117. 9411 8 mg% =

Table 3. Phospholipid content in serum and liver of
rats administered essential oil and fatty acid
fraction of ginseng

[

| 4 weeks 8 weeks
Serum | Liver | Serum Liver
(mg%) ‘(mg/gw. w) (mg%) (mg/gw. w)
126.0 | 845 | 1072 | 537
1270 | 86.0 | 150.0 | 56,0
1165 | 80.0 | 1285 | 585
Beential | 170 | 945 | 1150 | 550
oily 1205 | 90.0 | 1075 | 565
fraction | 1210 | 90.0 | 110.0 | 57.8
1220 | 855 | 1150 | 525
1150 | 86,0 | 1250 | 53.0
1225 | 800 | 1160 | 525
116.0 | 865 | 12L0 | 530
Mean=- 1120, 4-+3, 9[86.30--4.65(119. 518, 254.85£2.05
Control 113,409, 8| 71, 5:-2. 0113 42:9.8| 71 52,0
P | 0>0.05|p<0.001| p>0.05 | p<0.001
1465 | 627 | 1260 | 660
1315 | 69.2 | 1284 | 615
140.0 | 63.8 | 1250 | 69.2
142.5 | 6L5 | 95.6 | 67.0
Fatty 145.0 63.8 | 1057 | 655
acid 1425 | 65.0 | 1165 |  66.0
fraction | 1400 | 66,0 | 120.0 | 675
140.0 | 67.5 | 1150 | 68.0
142.5 | 68.0 | 12L0 | 69.5
| M25 | 65 | 1150 | 6.0
Mean-E [140, 743, 7/65.50:02.54116. 8:9. 5,67.32:01.21
Control 1113, 4:9.§ 71,512, 01113, 429, 8 71.542.0

P | p<0.001 | p<0.001 | p<0.341 | p<0.001

for each group 10rats were used.

Bt Bleh e BERTREERRR] slel A e RERET
i 117.43-3. 7mg% o1& ze] HBE F4#Hd AL

186.31-7. 7mg% A 9 16%°] HEMEIN L HiEE o
gl o #8iHe] shA 9L 67-+3. 08mg%EA 3 20%
o BB EARE mex gtk

4 FHE#MA total cholesterol 8 : 3 1,2 ! B 3.4
ol A Bz whel ol AZRMBIEBA A FHESRR
total cholesterol % &o] BEEWIME 10. 59-+0. 85 mg/gw. w
o] = Aoj EFERE #4384 10.5840.76 mg/gw. w =
A ET st 58 Ml 8 65-:0. 28 mg/gw. w
EA CESBAMES Hebd #E8EA A 5 20%Y FE
P e WAYRE 2yvl. BFmEEEA dids &
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Table. 4. Triglyceride content in serum and liver tissue
of rats administered essential oil and fatty acid
fraction of ginseng

1

4 weeks 8 weeks
Serum Liver Serum Liver

| (mg%) (mg/gw.w) (mg%) (mg/gw.w)

| 140 4.73 145.0 11.05

120 | 416 | 1120 | 1205

12L0 | 440 | 175 | 882

‘ 148.0 | 500 | 1245 | 9.25

Essential 125.5 4.80 132.0 | 10.15

oily 1125 | 470 | 1120 | 8.9

facion | yp50 | 475 | 1075 | 9.0

128.0 | 4.8 | 1125 | 10.00

1320 | 44 | 1005 | 1.2

140.0 | 49 | 1085 | 12.00
BT 2971040, 670, 25\117 9-£11.809. 741, 28
gr"oﬁf;"l |117. 43,7 3940, 5117. 4+3.7) 3.94£0.5

P | p<0.005 | p<0.002 | p<0.341 | p<0.001

| 1360 8.80 97.8 3.10

126.0 | 1L70 | 927 |  3.90

1425 | 1L70 | 9.0 | 4.5

Fatty 136.5 | 820 | 96.7 | 4.00

i 140.5 | 9.75 | 880 | 3.9

fraction | 1500 | 9.80 | 89.0 | 3.8

182.0 | 1L00 | 925 | 3.20

1440 | 990 | 9.0 | 3.35

1250 | 1025 | 7.0 | 3.50

130.0 | 10.15 | 925 | 3.56

Mean—+ ! |

S | 136:27.7 [11.25:51.72091.62:-3.083. 73:£0. 33
Comtrol 1117.4:3.7] 3.94:50. 5117, 4:£3.7) 3.94:£0.5

P | p<0.001 | p<0.001 | p<0.001 | p<0.25

for each group 10 rats were used.

EREifE 10.5910. 85 mg/gw. w o] & ol HEtk 4 H
o 8.80+0.27 mg/gw. w2 A #3920 %% BHEHIE W
HEES g m FE QAN 9.75+0.72 mg/gw. wRA E

BN
IS as 8
5) FF#8#EA phospholipid 58 : 3 1,3 9 [# 3,441 4
EE ouke) ol AEMEH HERC ol ERHiEs
71, 5+2. 0 mg/gw. wo| & A o} @%ﬁ{& 5 4 384 = 86. 30
T4.65mg/gw. wiE A FELYE RABEE ROV E
'8 i8el] = 54, 8512.05 mg/gw. wiﬁ ESNER T #5530
%9 FREEAE BoEE 2dn o 4EEN i
#5 40%8 WARE Belz glgvh. FRITEREEE ¢

Latd ¥ 15% 9 HEMAE B Z%% 2

£,

{~J

o0—-—0 Total cholesterol

mw.w a——= Phospholipid

e——e Triglyceride
100+
901
804
70
60
501
40
301
201
1O

7 4lw. 8 iw.
Fig. 3. Lipid content in liver tissue of rats andministered

essential oil fraction of ginseng.

1. Total cholesterol -& 4 ifdll T H/4sta 8 el o W sl

2. Phospholipid ¥ 4 e = #mslcist 838 = HBAiE2 =}
1 30% WA= sk

3. Trighyceride &= 4 Hd] & &by 8
# 100% ¥ inskg ot

ol = EHNER

™/gw.w o—>0 Total cholestero!
90 +—a Phospholipid
——= Triglyceride
80
T’OA\A—_’_‘____A
60
50
40+
304
204
° // ‘\ﬁj
’ 4w 8 w.

Fig. 4. Lipid content in liver tissue of rats adminis-
tered fatty acid fraction of ginseng.

1. Total cholesterol -2 48] 4 sl 8 Hell = A3+ ot
2. Phospholipid = 4 &, 8380
3. Triglyceride & 4 3¢ #iust 838e] =14 A3t

A& EENME 71.512 0mg/gw. wol B o] HEE
#4585 7F4 65.5012. 54 mg/gw. w A 25%9 &
EWE BRE Ry 88 FAE 67,321
2lmg/gw. w 24 54 358E} = B dgdh
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6) FHE#A Triglyceride 58 : % 1,4 2 [B 3,4 414
A wbebzkel AZEfEM HEARC ddAAE HHE
3.9410. 51 mg/gw. w o] =7l o] EEath 4380 = 4.67
0. 25 mg/gw. w 24 FEMULE BN n4m g8
ol = 9.7441. 28 mg/gw. w =4 EEERI{E) Lbo]—o:‘i
#7 100% L0 19 #mzsg wola gle] BAER #LE #
gt RIS AT ddAs BRIE 3941
0.51mg/gw. w ol B o] Fia# 5 4 el & 11.251+1.72
mg/gw. w 24 ERA itd 5 200%S  EnEg
B2ola ot &8s & 3.73+0.33 mg/gw w2 A
A sk BB BT BAsigl ol 54080
st 250%¢ WhARE FhA gt

£ £

MER 2 AEEA AEIEHE Fsl cholesterol 5
triglyceride 8] & ko] BRME(LE HAM oJ=i/Bx O
IREREES HEY BT dobe Wi B B
PS4 kel fEstm b B Tejstd HE &
B8] WaREES & AR total cholesterol 4 Eol v}k
triglyceride & KTAAAE HL 2 = HE,®
cholesterol o] Uit MElstE Hikdl HY BH, K
fin S8 7k Bgest T 2 vk el vell AR, P
& KRl ABHEKE #HELskul hypocholesterolemic ac-
tivity 7 Sleb SlEm &, VR 2o mEHL sl
TR AZ29] hypocholesterolemic action o] ¥sle] 4%
gl glvb, ZRul ohvel AZES e u4 AR
TR SR Sl b 6 B0 B Hi B
HY BEA A g End 5 9t AEBHEY B
mE WEA LT slg e S aElm TS AZS
ko 24 FEEhYol cholesterol & SHEE I A 2F
A 4+ v BERE LN FEE IIHE 4 deba
sk,

EHLE HiRdlA kT ¥ ABY Bger BE
27k B ATANA A EEE) B E EER
Al A BYRE #ES £ 4 e WHER B &
Rl & Hihi(essential oil)o} JENFEE (fatty acid
fraction) 7} JRE {1 1w 2ES Q1S Wl
gleh? £,7 @Y Lo WRU ABBRS B
skl T AZel BRENR BEs £ 5
Sl ot R AZY o' R 2E
A7t BiEhe BRERA w gome gL o) g
Al A Aeleh

m#F = FHEEMA total cholesterol B0 #5104 1 A2
BWE - = g4EBAd 2 Bdehd ot
#H8EAN 1A kA &gs kFsIY ¥ total chol-

1
gt A
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o W o

esterol off = % 2} ¢] hypercholesterolemic action o] 1}E}

via gleh el BRERRAE) gleld e 4, 48
e 7b @iRE WA 2 dgieh. IREER

ol Sl A= #4380 = Bkl 558 Hel & BB
B Eiwstgieh,  Zelv AZEMIREE  gloA
ML cholesterol Be} Mg WHT F71 dglvh
T ol FRAUBAG A & EEE Bode gt o
= ABMWEA a5 v SBG #sle o g
PR 2 RERES obd fMsiat gleme HE
#EER oh2 soEsh R el ol = HgEs) 2 s
e THfAERf o 2 B —Bage R g
PERERS B MR AL EERE el ol Hypocholes-
terolemic action o] ¢l vhx §he}, B Pavel £, 19 Keys 45,
¥ Tidwell &, ™ Peifer %2 THRET 22 BHS
Bl #2E88ke] hypocholesterolemic action & #i#gal o
24 EhEmE Bt . ey o] KiE Hill 4,2
Gerson %, % Nestel 2 Bloomfield, 3 %o 7o fgHyn:
fiell 9l A = hypocholesterolemic action o] =A%
Aot
Aol Aot 4&%%"“‘4 DAL e EFEHA o
= IENARS] MR RERSx el Bl ofd R
gle] Al = o A?ﬁo}_x A& BEViEEd  linaleate 2}
palmitate ¢} [hz8e] =A fERZebx ek & AH
o Y THfEE REERA 2AE o9 g4
oA E B A bR BRG] AT
AohE ERENSRS 26ET v &
Ir/} &R total cholesterol 4 8- BHIEE
pashel Zele] Ml ke A egten 2 fF
PR Hete o Zillsted okdivha mom glvh
mi# % FFE#A  phospholipid £E2| ##{Lol %5t
Of : AZEREI IBIERNE BT ool AZEiEuh R
B muiEel gled 854 e = 120. 443, 9mg %ol 5 8
e 119.5:48.2mg% 24 HHRAME thste @inshe
el o MREREE BB ddAE H4EAE
140.74£3.7mg % =4 BRI 838 H4 1168
T9.5mg% 24 Al EHRRa e [HE Holx 9o
phospholipid of] §leiA & & #LE & F7 9k JF
RREA el A= AR BRI 474 e & 86.30
4. 65 mg/gw-w 24 EREIE #5 10%9] winasg
B9 ot # 8l = 54.8542.05mg/gw. w 24 ¥ 30
%9 ETZ-E nelx o] FFAERAC ol e 2
ﬂ:%_'— R ek gh BRRTERER BREAY] SlelA = 554
, B84 23 WAyt —i#fe = phospholipid
E TRl A triglyceride & BhZEsled £ 25& 5
¢ ex} phospholipid & REAFIfEFERS] F4osl ¢l

%] e] hypocholesterolemic action o)
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°F I 4ol tipe] R eba 519} ®  phospholipid ¢
IiER 2 FERNEES B EEiHEs HrdiR
sle] cholesterol o] Y- triglyceride 7Fo] wk.o. ##{LE 7}#]
2R & X2 JR2 phospholipid o) glelAE B
of el frgEtke = BLE A& ) Yo sy
Peifer &30e)] k3l FMEEAC cholesterol 5] L5
3} phospholipid £ #-¢ EFxlcba stgich B0 A
ol A= FFRLAY A triglyceride &&o) Z#sl LA
NEREI BB 4 8 386l 714 phospholipid &igol
#Hige g akst HHE L £ 47 A9k H phospho-
lipid & &0 A= mFRNAE 2 8ot ddx
AR A AZR M SRR A 8l & Ae »
St EMTERERERE A 4, B8 M 2H W
Hakg o

miE H FHEMA triglyceride 2B 2| ML #5104 :
i triglyceride ol glol Al AZEMSM BEELRYl A &
HERAT ES v £ #hot Q9o ERE B
el SledAE 438 7L 1 16% 9] Bnzke]
Ebvberl 5580 AAE HERTEA kit e
A3kl ek, Caster 200 {kabal Bypvkignie] s
HEA triglyceride -8 WimA 2 4 glot H #\Es
FRprmes) fEiEe) whet TegfIlgRsEse] vhowd triglyceride
GRS KFAD I sty ek

FEE FB A AT BB Qo) miERel
A triglyceride 7+ 47 4 38ell Mool £ 83Ma] ETFI &
ANBREHY T BT MET 9= Aoz 4
A vk, s SR A 2d 85384 HY ) k&
shedl I RAER) 24 BEsidel. o] B2 Keys
e il Atke 2 2 Aolztm ¥ 44l glon
s HFE 3le1 41 & phospholipid 241 o] =7
9¢3L phospholipid 4 &0] KTl triglyceride 1
= Zleleba v 9vk. RIS B Q4% m
HANAE H48EA0E 5 16%9] 1z gglout
8 A HAl #5 20%7F WS ek g s
Bl el AE H43EN = mERSE 2o RS
2@ Eom Hglon} HEHE AN Akl B
Tt EERRT ot # 10% e o) e WA
< ANBEFREST 9 fBlimge 2 B vl vl
tt2 4l o1} cholesterol &8-S FFAMAY A ETFEgl:
ul triglyceride & &« Yol A& WAHE fHE] 9o}
ool %3l Tidwell 4820 polyunsaturated fatty acid
£ sl cholesterol F&-& KT A 7] i Rl trigly-
ceride & 8% {K£ T4 21 v} 319 v}. Portman 4,17 Glenn
%,% Fillias 49 = A#19] unsaturated fatty acid =
triglyceride & 8% A £ABNA B 549
th. 22 o}w cholesterol £ EE FE BAEE Ao

2 5ol gl

ZEEee] ‘FERo| A total cholesterol & &l 3Jlel A=
PP A = AR IR E A B
#s] {ET=glom= phospholipid el glelA MM
ol A= AZENE, FREIEEERRF 4 5T bFAse &
el kot AR A £ B sl et.  triglyceride &
B NERMBEA AL el v JTARAA A B
sl fEEel Y RIREREANA A= BdE e |
Eel 4 et

w W

AEY el IEHEEE BBl 838 SiBetd M
7 o FFERRA SIS (total  cholesterol, phospho-
lipid, triglyceride)] K@% BEste 23 2 fh
& dgich

1) AR BEER glel A MR total cholesterol
Be 4 WAsigd e #E8EA AL sk
9} 3 phospholipid = #5438, #£8#H 24 ET #
netE el gutb,  triglyceride &= 45 4 el & N
E ®elx 8 el = FIEMbst Slgieh, FRMERAET ¢
o] A = total cholesterol 482 438l = HT WAk
71 thfEstel 8ol = sl i Eka phospholipid
= 4N Eimskeloh B 8Me st E =R e
WP e triglyceride &8 5438, 55838 A4 i
hrakel ek
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B = 53k phospholipid &2 548 ¥Ehnstyd
o) #RHEd = ol EBRMER EEESIaL triglyceride
A 548 Emekg o H8HdE ey WY
= v

Ao 9le] A &= total cholesterol &8-S & 43,
8o AA syl phospholipid &= 4,
H 8 AR WAslg o triglyceride B 4
ol &= Ehnstg ot 8 e e WAEE A
25k

3
o
=

REFERENCES

D MESE: AZE 4 fraction o] Histamine 5o ©)
AE WE AL A, A 44 A 15 9,1963.
2) KMEE: NBFm 2 JEIIY serotonin JEHEIEF,
R LB, A 14 A 235 1964,
3) ©HEE : AZF)t Niacim 58S JEE R
HE Hte, BRELE, 521, 1962,
O TEE: AZ, A ME) 9 INH %% g
i@ vlA e B8, KEEBEegE A4

HE =



—~T.K. Choi and S.A. Hong: The Effect of the Essential Oil Fraction and the Fatty Acid Fraction of Panax Ginseng 25
on the Lipid Metabolism—

5

6

(p)

8

D

10)

1D

12)

13

140

15)
16)

1D
18)

19

20)

2D

A 13, 1964.

BURES - A Bkl BsE HE FR (R 230,
ALBRAA, Al 154 1964

RS« KRB E B2 2P BRER, 5724, 4
2135, 1965,

Garrigues: S AZEY W BgE B3, Annal, d,
Chem. W. Pharme, Bd, 90,281, (1854)(;RiE=E
DR (LEEEEE, Al 1, Al 25, 196444
1D

Davydow: Pharmacent, Ztschr, f. Russland Jahrg.
29, No. 7,97. 1889. BRI : Eiifseast
19,68 (1927)

BEDE  Sift A B R BMABPIRE, 288
Baik, 2,48, 1905,

SRR E, IRREk © ABORGCH T, BREREE,
No. 292, 549, 1906,

TR ZEE, WO RRORED - RS A DR EE,
e AZE & B AR IORE, BT No. 440,
747, 1918,

BRI - AUREHERE 52 18, 25 8 5%, BArS
it B BReNEE 19,69, 1927,

FHE  BEBEAZY) BRI LT v = 2B

T BB U, KERHBEHEE 4 No 3,
1961,

RS ¢ ERELGAO DO BE, A 2RA A, 3,
29, 1962,

1. Pavel et al.: Nutr. et Dieta 6,106,1964.
G.A. Leveille and H.E. Sauberlich: Relative Dis-
tribution of Cholesterol in Plasma and Liver
Compartments of Chicks Fed Different Fatty Acids.
Proc. Soc. Exp. Biol. Med., 117:6583,1964.
O.W. Portman: Arch. Biochem., 105,532, 1964.
Phillp G. Rand and Forrest W. Quackenbush: Eff-
ects of purified cis-and trans-fatty acid deriva-
tives on the hypercholesterolemic. Rat. J. Nutri-
tion, 87:489,1165.

Fredrick A. Bieberdorf and Jean D. Wilson: Studies
on the Mechanism of Action of unsaturated Fats
on Cholesterol Metabolism in the Rabbit. J. Clin.
Invest., 44:1884,1965.

Jens G. Norby: Effect of fasting on the Concentr-
ations of Cholesterol, total fatty Acids and Poly-
enoic acids in Plasma and Heart of the Rat. Brit.
J. Nutrition, 19:85, 1965.

P.J. Nestel: Metabolism of Linoleate and Palmi-

22)

23)

24

26)

27

N

28)

29)

30

3D

32

33

tate in patients with Hypertriglyceridemia and
Heart Disease. J. Nuirition., 14:1, 1965.

T. Gerson and F.B. Sherland: The Effect of B-
Sitosterol on the Metabolism of Cholesterol and
Lipids in Rats on a Diet containing Coconut Oil.
Biochem. J., 96:899, 1965.

Ancel Keys, Joseph T. Anderson and Francisco
Grande: Serum Cholesterol Response to Changes in
the Diet. J. Nutrition, 14:747, 1965.

Eldon G. Hill, C. L. Silbernick and W. O. Lund-
berg: Hypercholesterolemic Effect of Menhaden
Oil in the Presence of Dietary Cholesterol in Swi-
ne. Proc. Soc. Exp. Biol. Med., 119:368, 1965.

Eldon G. Hill: Effects of Methionine, Menhaden
Oil and Ethoxyquin on Serum Cholesterol of Chi-
cks. J. Nutrition, 89:148, 1966.

W. O. Caster, Hans Mohrhauer and Ralph T.
Holman: Effects of Twelve Common Fatty Acids
in the Dist upon the Composition of Liver Lipid
in the Rat. J. Nutrition, 89:217, 1966.
Herbert C. Tidwell, J. Lon Pope and Patricia Giff-
ord: Metabolismsof Polyunsaturated Fatty Acid
and Serum Cholesterol Levels in the Rat. J. Nut-
rition, 88:111, 1966.

Joseph J. Vitable, Alberto Restreps, Herman Velez,
Jeffery B. Riker and Earl E. Hellerstein: Secondary
Folate Deficiency Induced in the Rat by Dietary
Iron Deficiency. J. Nutrition, 88:315, 1966.
J. A. Sisson and E. J. Plotz: Plasma Lipids in
Maternal and Fetal Rabbits Fed Stock and Peanut
Qil-Cholesterol Diets. J. 52:485,
1967.

Daniel K. Bloomfield: Ckolesterol Metabolism. i
Enhancement of Cholesterol absorption and accum-
wlation in safflower oil-fed rats. J. Lab. Clin.
Med., 64:618, 1964.

James J. Peifer, W. O. Lundberg, S. Ishio, and E.
Warmaxen: Studies of the Distributions of Lipids
in Hypercholesteremic Rats. A. B. B., 110:270,
19686.

Nutrition,

B. Zak, R. C. Dickenman, E. G. White, I. Bur-
nett and P. J. Cherney: Rapid Estimation of Free
and Total Cholesterol. Am. J. Clin. Path., 24:
1307, 1954.

Harold V. Connerty, Anglis R. Briggs, and Edward



26 —HEE - JBE L IEEA AZIREE 2 ke B Wi

H. Eaton, Jr.: Simplified Determination of the tion o] BEZY W%E, KHRSEEEBMEE, 1,1,1965.

Lipid Components of Blood Serum. Clin. Chem., 38) Harold J. Fallon, Leroy A. Pesch and Gerold

7:87, 1961. Klatstin: Alterations in Phospholipid Metabolism
34) E. Van Handel and D. B. Zilversmit: Micromethod Induced by Ethanol Administration. B. B. A.,

for the Direct Determination of Serum Triglyce- 89:470, 1965.

rides. J. Lab. Clin. Med., 50:152, 1957. 39) J. L. Glenn et al. J. Nutrition, 86:143, 1965.
35) Joseph H. Bragdon: Colorimetric Determination of 40) Shiro Saito and Louid Charles Fillios: Effects of

Blood Lipides. J. Biol. Chem., 190:518, 1951. dietary Lipids on Hepatic Protein Synthesis and
36) FRHAHE 1 Unpublished Lipid Metabolism in the Rat. Am. J. Physiol.,
37) & Bk : Glycyr rhizin ] Hypocholesterolemic Ac- 208,882,1965.



