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Abstract

Lipid and fatty acid compositions of the free lipids in Panax ginseng (Korea, Japan
and China), Panax quinquefolium (America, Canada) and Panax notoginseng (China) were
studied by means of silicic acid column chromatography, thin-layer chromatography
and gas-liquid chromatography. Free lipid contents were 1.13 to 1.24% in panax ginseng
and 0.87 to 1.18% in panax quinquefolium and 0.39% in panax notoginseng. Neutral
lipid fractions were 81.2 to 84.4%, while glycolipid fractions 8.01% to 14.47% and
phospholipid fractions 3.49 to 5.74% in free lipid contents. The major components were
triglycerides, free sterols, diglycerides, free fatty acids and sterol esters in neutral lipid
fractions, sterol glucoside, monogalactosyl diglyceride, digalactosyl diglyceride.
esterified steryl glucoside in glycolipid fractions and phosphatidy! glycerol, phosphatidy!
ethanolamine, phosphatidyl choline in phospholipid fractions. The contents and com-
positions of neutral lipids and glyclipids were some different among various ginsengs,
whereas phospholipids showed relatively similar compositions in the contents. Seven-
teen fatty acids were analyzied in the four free lipid fractions from the various ginsengs
ginsengs and the main fatty acids were linoleic acid, palmitic acid, oleic acid and linolenic
acid. It was found that the amounts of some fatty acids were different among the various
ginsengs, but the fatty acid patterns of these ginsengs were on the whole similar.
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AZel o WwiFIRmsrS YdRFE B el sdow HHPE oW FE2E
Na,CO,¢H oz xejste] oedZe] ojh = YRo Hiled 22 IS 4547
o o3l "ehs ATl B ESAE 24 Panaxduresti W stdrh 13
BV labe] AupAL Y RS AN FAC FS HEA SHAHER Bl
A 2le g3 FaAdE AAS Bz H 9 RKVES Ak ol efiEEel Fd
A¥el AZES] Kkt fsRikke] s zelul W MlEZ e S oA EFHEAFAST Qg
Bwstgoh, QA A ubAbA Fell # A WY, ¥ R RAVFe st BRusgle
o, ®5YS QA HiMRRIGRS! EEME Awabe R 24 datdte Aoldt
o mdlAbe AZEE(Panax genus) &9 AutAzAd-g ztiecoy Bausigdoh

gl Al A ANA FEEHT Q= QA EE= Panax ginseng C. A. Meyer (/3B %)
3} Panax quinquefolinm L. (Y2, {thtsx) 3} Panax notoginseng (H L%, Z-LHR) 5ol
o ol9d  Panax Japonicus C. A. Meyer (TTEI A% )97} Bz etz Panax
trifolius (dwarf ginseng)'®7} v} 29 FH e AAEdn BrEHa glov | gAA
A A FHEET U e AAelrh, oF FEEHH A¥vlie FE A FR

AEo 2 w3 saponini H*10-& FAog =g en <lAbE (ginseng species) o
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PR 2ozt A& ¥ ohvet <date &% W mHAREN MESE Z—HEP‘*°E
Fol gl AFAF o AWAHG R B¢ A7 FobE St ok oA 2

aAt ool EFAAANA FAY AF ATl hted AZHER 2] lu]fé/&?’@
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24 i3 £ HF AFHE Hudke wpolth
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23 FAAANA FE53FHT de HF A4F 6F (A2 S Tt KRR AHE
BT FFAAL 109 5o AFE SIlAE 6 T AEE T8t Hikdl ot A
HEF REER ¥ HREZEY KHHEe Axsd AR2 A4sidd, 2749 A=
= RAe)Yg Al 45t 80meshZ HA3le] AJgag sy},

vl RN

(1) BB worel 58 2 FER KEH

2k AJHel R RBale e 2AHAZE silicic acid(SIL—R, 100~ 300mesh,
sigma chemical Co. #A}), TLCH7| #-& silicagel 60 TLC plate(layer thickness 0.
25mm, E. Merck Co. #) & A8-3ldch, 248A9A 9 qxwade] Exg oz gyt
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H3E e ¥% Sigma Chemical Co.Al & g3l oen, @xwd EFFS ZF Supelco
Zo ApLalodcl, W xjeke g A£% sulfuric acid, anthrone 3 ninhydring2&

Al MGHigEeate]l FridgEs & AH&3stalch.

(2) BeBisE orArH] A

Gas liquid chromatography (GLC) & = %3} 9 833 Aubi FFS &2 7t
A5 29343 ALe] saturated & unsaturated fatty acid methyl ester kit& AF-£3} 1
3, EFAA XEFL w2 Aplied Science Laboratories Inc. #] methylester kit &
xpg3ledcl, = ukAb methyl ester®l] 2o AR2% Zv]3 v]=e] Sigma Chemical Co. A
Z o] boron trifluoride-methanol-% A} 83} o},

2. MBAE

7b. EEEE MRBAELS mhHY R OME

Ml O FemE BeRSEe Busld A8 E SoxhletFEFWsVer o4& F&3to ethyl ether
of F&5E AR o §l¢ WA F 24407 Ae FESIA, Z AREFEH FEX
H OB IRNT-S Folchel why'@dl doiel A F-elsle] ERILSRE 1 &5& AAst
Ak,

v BRI BRMEASAL LS Elor ik

A gk 2] AdAS silicic acid column chromatography (SCC)&'®'% whujel] 2] }e]
FAA WA G g oA R Ry F o A HEF S E
byt Fawleg o gRE 44 Adsdc

b pMERREGE I BRMERREAT S 2 B LR

SCOw oz Rz FA4ud, gxwd 9 dzwd
silicagel 60 TLC plates] ojsted zt2} ¥ #Qdadch, & FAAWAYIL HF oH
2 "o b2 ol EAN80 120 l, V/Vye) ANgei2 "ssia 30% 84S
B StAE ol &ate] FAsHA EFAIA 110CAH A 1582 MR RAIA EE A
uh 2l (Sigma Chemical Co. #| 3¥) 2 sz}»:a} waale) A a}gaulr o} 2 kA 605 o) =}
AeNe Zea B ol E el oM EA I E(5 211 1:0.5 V/Vyel A
Ageiz AAAYD obE 30% FHAHEAE FBFAlA iR eié{tfﬂ'-? REFAA ] RIiG
2 F&yo) Rfg*¥ g3 wlaste salsdch, ¥ =AW AL anthroner|ep¥E, ol
21 uhA & ninhydrinA] 2F'9-¢ 2l & AJefe s ARg-shglh,
143 zto] TLCe 9lste X2 #alxl 7t xwbale Shimadzu dual wave length
TLC scanner®?Vol 2]3}o] 7zt z|wpal AjR-o] gakg Aupsiedod, ol Apgx 717

-3 = [) [=] -
2o RAMEAL o #Foh

Byl A Aupale

4

Instrument : Shimadzu dual-wave length TLC scanner(C5-910)
Wave length : 540nm

Slit : Height 1.25mm, width 1.25mm

Sensitivity : x2, x1

Scan speed : 10mm/min.

Scanning method : Reflection zig-zag by single-wave length
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2. Z1A—dH IzateaNAd o7 BRI S

FolchEe] whyel] ojste] A %2 2 A2¢AwA} silicic acid & z2vte1d
¥ el olsled Rel® FAAwA, BFAWA Y AdAAE MetcalPPE] Hyow
BF,—methanole Al&3tad ve o ~d 23847 3s GLCE #Xsgcl, GLCAA
2% 7zt AubAte] methyl esters] HA3 & wWAe] i@ 2 peakdH (%) wlEE
digital integrator2 A Atsjeloem, 7t AwAEe 24w (%) R ®AIFAG, o o A}
49 GLCY A 9 BHz2AL &3 o),

Instrument : Varian Aerograph Model 3700

Integrator : Varian Model CDS-111

Detector : Flame ionization detertor

Column . 3mx2. 5mm(ID) stainless steel with 10% DEGS on Chromosorb W(A. W)

Column temp. : 190°C
N; flow rate : 25ml/min
Injection temp. 240°C

Detector temp : 250°C

. W BeRrECl S B BB Al B

7+ AAbe] fel AurAlel st FA A,
A& Table 13 7t} ‘

HA AN FFo) A B Panax ginsengL 1.13~1.24% R 32, Panax quin-
quefolium-& 0.87~0.94% 2 1 o] sk}, o)9f EFql oA 1.18% 2 i

FAWA g QxASe AW =

Table 1. Percent content and composition of the free lipids from various ginsengs

Item Content Lipid fraction composition*

Cultivated . Purified Neutral . .
Species area Crude lipids lipids lipids Glycolipids Phospholipids
Panax Korea 1.40 1.24 82.39 11.87 5.74
ginseng Japan 1.23 1.13 84.94 10.25 4.81

China 1.33 1.15 85.94 8.67 5.39
Panax America 1.02 0.94 87.41 8.99 3.60
quingue-  (Canada 0.94 0.87 88.37 8.01 3.62
Sfolium Ameri

merica 1.26 1.18 86.43 10.08 3.49

(wild)
Panax Southern 0.44 0.39 81.16 14.47 4.37
noto- China
ginseng

* Each lipid fracton was separated by silicic acid column chromatography and quantitated by a

gravimetric method.
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Eotth. Panax notoginsengdl AAAMHUE)S 0.39% 2 ofE £9 ditFol vi3to
ogEke] dAEA @i,

zZta it % AAT freAwd HES SCCH ™o g 2413 AijoAjr
OB ekatel = et FAAWAL 81.2~88.4%, FAWAL 8.0~14.4%,
AAAL 3.4~5.7% 2N FAAGA] gaFo] AAsA ¥z, AW gheko]
7 dhokeh, dFE AAAL wGRwAe] 14.47% 2 & AbFel wlsled 1 §ao] gt
c},

2. it fERFESl MBI A% RERFE

b QAR frel AuEFe FAAEAE A CEHZ g el ol Al
(80:20: 1 V/V)eol AHMEu*® 2 HAAA TLCAZRIEZRFE 9L vE TLC
scanner”'“’OH ojale] A gy g HBPZHogdy FAAUAS FAAsE 7 oz
wale] e APy e Table 29 7o),

FAAYA L8 F8 AYd AL eg—FddeE, d-2YAds, f9 AY
Ab, fE 2HE P 2HE dadHE Foln BHIMS glelrt dAMstdcl, Panax
ginseng® E—Felel=o &L 23.3~34.98 & Fo ARl wiste 1 §
o] xstow wigal AR (I)o] x4l HEHUASL 1 Fo] L Zo] Eolslg
v}, Panax quinquefolium-2 c}EEF9 AtHFel w)stod o —FeMel= 2 unidentified
lipid(11) 9] #z3& Fdoy fe 2eE9 #F3d G,

felaupate) drpe e B HORHIT L% A$ 24.93% ¥ 31.31% % 1 §3e)
FA depgon, o]AL Wate] HAr|Zte] LHETF F A ol FokEH
4 A Ba® £ Ao ARR AMEE A AR FEVAAR FHe] 3l
£ Aeog YL,

N

Table 2. Percent composition of the neutral lipid components of the bound lipids from various ginsengs

Species Panax ginseng Panax quinguefolium ;ammf’cz gm)to-
Cultivated Korea  Japan China  America Canada Ame'zn'ca
area ' (wild) Southern

Lipid composition China
S;‘;’glr eters & 17.07 1360 1554  7.01  11.28 7.78 2.78
Triglycerides 23.25 27.08 34.88 15.01 15.63 10.95 13.89
Unidentified (I) 2.77 - 0.55 0.46 0.44 0.61 -

Unidentified (II) 9.50 4.05 7.54 13.51 17.06 34.86 4.04
Free fatty acids 10.68 24.93 12.60 13.89 3.64 7.03 31.31
Diglycerides 12.21 4.90 8.25 22.59 39.55 17.86 15.15
Free sterols 12.56 13.54 13.37 3.39 6.16 8.93 12.63
Unidentified (III) 5.30 6.01 3.58 11.88 2.91 5.76 7.58
Polar fractions & 666 588  3.60  12.26 3.32 6.22 12.63

monoglycerides




198 WREE - AL - KA EERRLEE

Table 3. Persent composition of the glycolipid components of the bound fipids from various ginsengs

Species Panax ginseng Panax quinguefolium P anax mnoto-
- - ginseng
Culth:;l Korea Japan China America Canada A(Tv ?S;a
southern
Lipid composition China
Esterifed steryl 7.87 1.59 12.32 3.91 12.98 0.62 0.51
glycoside
Monogalactosyl 19.36 28.32 22.93 29.11 17.86 16.59 33.16
diglyceride
Sterol glucoside 29.84 42.58 37.13 27.72 46.71 51.97 10.72
Unknown (I) 0.54 0.03 0.43 0.77 0.38 0.19 0.47
Cerebroside 2.78 1.58 3.10 1.60 1.52 1.60 0.83
Unknown (II) 0.74 0.68 0.63 1.35 1.48 0.24 +
Digalactosyl 9.95 12.39 17.14 27.34 7.36 14.95 39.63
diglyceride
Unknown (III) 1.67 1.22 1.82 1.89 5.06 0.61 4.76
Unknown (IV) 1.61 2.05 1.91 0.13 0.41 1.61 1.32
Origin
(ploar fraction) 25.63 9.55 2.59 6.16 6.23 11.80 8.57

22 abe] A e TLCR72 ¥ejAzl¥ TLC scanner*™Vell ojste] 33
& zAg A= Table 33 o] Z2AF A zbel #Fatolzt dAPo F8 2
2 upA A ¥-8 sterol glucoside, monogalactosyl diglyceride, digalactosyl diglyceridee]
Q3 QA A$E FO Bael gel: Aoy o4 3Fo] A FH ¢

Aqupx XL a5 9ldch, o] 9l esterified steryl glycoside ¥ cerebreoside’}

QAW Byge] 7zt AR PP Table 49 Fow, Fa AU

Table 4. Percent composition of the phospholipid components of the fipids from various ginsengs

. . Panax noto-
Species Panax ginseng Panax quinquefolium ginseng
: America
Cultivated : : -
area Korea Japan China America Canada (wild) Southern
Lipid composition China
Phosphatidic | 542 595 621 654 5.73 5.54 6.82
acid ;
Phosphatidyl 2738 2474 2529  23.65 2408 2297 25.58
ethanolamine
Phosphatidyl | 2888 3265 3058 3154 3475 3543 33.62
glycerol
Phosphatidyl 2270 2023 2114 2089 1828  19.84 21.30
C?l(ﬁlne
Phosphatidyl 1562 1643 1678  17.38 1716 1685 12.68
inositol
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phosphatidyl glycerol, phosphatidyl ethanolamine, phosphatidyl choline, phosphatidy]
inositolel glet, o) welglate) 4atw At QA ubd AR iyl ¥V A At
9} At o B Alge} = phosphatidic acidg F71 A s,

Table 2 ~ 494 ¢4 A%l Fu Autalze FAA AN FAGAGFS AHF
off xbelz} uwl-§ @A g2}, el wbA el gtakol M AR geFstolst AR Mg
I frAFERsd o

3. k8t PERYEAR DS HHF) BeRAEE MR

zba alAte] & fo] Al P sk xupake] 24e Table 59 3, £3 %
WA 6 F3 BEst Aubal 7Fe A5 apgiba 4 %9 4 oAb e Ak

o AWrEel F8 Aubake 2 AH(45.74~52.51%), %“]-_\}(17 89~22.31%),
&l 4H(6.49~11.90%) % = xal (4 2o gadoleic acid®™*® £ & :5.23~8.26%) ]2l
o},

A7l A g 9l Kol e QAR F A g4 AWAHEE QA F el e
zZkol b sl ot FH7F g ¥k obvel 1 2AMKE dAR fabstlen, oepy

Table 5. Percent fatty acid composition of the total free lipids from various ginsengs

Y Species Panax ginseng Panax quinquefolium Par.mx
C ultm notoginseng
Fatty aci dz;rea Korea  Japan China  America  Canada A(I:, ?;(;d S%ﬁﬂgn

14:0 0.26 0.23 0.21 0.28 0.36 0.26 0.14

15:0 0.61 0.64 0.68 0.44 0.48 0.34 0.32

16:0 ’ 19.52 19.06 17.89 22.31 18.89 20.26 19.21

16:1 1.68 1.39 2.22 1.97 1.87 1.25 0.83

17:0 1.58 1.32 1.21 1.45 1.62 1.32 1.58

18:0 1.87 2.17 1.72 2.86 2.54 2.17 2.65

18:1 9.15 11.90 8.08 7.65 6.49 8.13 9.45

18:2 47.48 47.70 52.51 48.65 50.42 45.74 51.41

20:0 0.74 0.39 0.47 0.38 0.41 0.64 0.48

16:3 & 20:1 6.53 6.92 6.03 6.21 7.52 8.26 5.23

21:0 2.25 2.29 2.40 1.95 245 1.84 1.92

22:0 1.80 1.62 1.44 2.12 2.52 2.58 2.18

22:1 1.42 0.87 1.12 0.46 0.95 1.34 0.84

23:0 1.67 1.56 2.21 1.62 1.41 2.04 1.42

24:0 1.61 1.16 0.98 0.71 1.20 1.35 1.37

24:1 1.84 0.78 0.81 0.95 0.87 2.47 0.98

TS.FA* 31.91 30.44 29.21 34.12 32.30 32.80 31.27

TUSF.A** 68.10 69.56 70.77 65.89 68.12 67.19 68.74

*TS.F.A. : Total saturated fatty acids.
**T.U.S.F.A.: Total unsaturated fatty acids.
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ql A4 (Panax genus) %2 ZAHLHS ety ¥ 5 Qo)

fre AR FAANWA HEo Auat 24E B Table 63 o] ¥ {2 2w
Aol A Ak ALH AL fasidow, oL AFAbel frEl AwASY
81.2~88.4%7 FAAWA FEAHE zes] 2o F fre] A 74 AR o
A A% Aoz Yz,

$2 AR BaAwA gRe zwbat 248 Table 73 zto] FAAAwAL] | uial
o] FFo Rgeov 1 24 Adx HAR FAstded, AL Adstne s
Abel jheko) 36.14~45.16% 2 FAA WAL Ao wlaaA FFe] Wgtm, Fr|E
2 21.09~24.36% = ¥k},

upeba FAWA PR FAHANLPA HFo vt F EXFH AP tph F2
Holl & X3 Aupate] 2o thh FEE 4T U, olHL m A Aite 7
¥ ¥y Adetw 2 Aot

f8] AubAel QxwA R Al 24 & ¥ Table 83 o] T4 A kA Y

FAWA R TS FH/F By 2AALEE A fAsd o o)

Table 6. Percent fatty acid composition of the neutral lipid fractions of the free lipids from various ginsengs

Species . . . Panax
Panax ginseng Panax quinquefolium .
Cultivated notoginseng
Fatty aci dasrea Korea Japan China  America  Canada A(Tv ?ﬁ;a Sg&im
14:0 0.26 0.17 0.07 0.18 0.18 0.14 0.37
15:0 0.61 0.52 0.54 0.24 0.42 0.29 0.22
16:0 18.93 18.82 17.28 20.90 18.51 18.77 18.00
16:1 3.22 2.17 2.22 1.97 1.84 2.72 1.72
17:0 1.58 1.45 1.21 1.50 1.54 1.68 0.88
18:0 1.87 2.17 1.58 3.05 2.79 3.47 2.55
18:1 9.15 11.90 8.86 8.20 6.53 8.01 9.28
18:2 49.27 47.32 52.63 50.19 44.17 44.23 50.92
20:0 0.76 0.41 0.43 0.36 0.38 0.64 0.45
18:3 & 20:1 5.60 6.92 6.32 7.10 8.90 8.58 5.78
21:0 2.25 2.29 2.49 1.86 2.67 2.64 1.95
22:0 1.61 1.51 1.65 1.86 2.49 2.72 2.30
22:1 145 0.87 1.18 0.54 142 1.00 0.72
23:0 1.71 1.65 1.78 1.02 1.36 1.72 1.67
24:0 1.16 1.16 1.21 0.49 1.01 1.07 1.32
24:1 0.58 0.68 0.54 0.54 0.53 2.34 1.88
TSFA* 30.74 30.15 28.24 31.46 36.61 33.14 29.71
T.U.S.F.A.** 69.27 69.86 71.75 68.54 63.39 66.88 70.30

*T.S.F.A. : Total saturated fatty acids.
**T.U.S.F.A.: Total unsaturated fatty acids.
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Table 7. Percent fatty acid composition of the glycolipid fractions of the free lipids from various ginsengs

v\Szeaes Panax ginseng Panax quinquefolium Paftax
@ivated\ notoginseng

Fatty aci dz;rea Korea Japan China America Canada A(a?lg;:a S%u}:il:;m
14:0 0.16 0.26 0.18 0.64 0.62 0.43 0.52

15:0 0.69 0.74 0.77 0.80 0.82 0.40 0.82

15:0 23.43 24.36 22.92 22.64 23.16 21.09 19.82

16:1 1.64 1.29 1.17 1.48 1.61 1.95 0.62

17:0 2.76 2.81 2.14 247 2.95 2.28 1.53

13:0 2.85 3.12 2.13 3.22 3.81 3.59 3.70

18:1 9.73 11.60 6.34 8.82 7.75 7.96 8.23

18:2 38.55 36.14 45.16 43.30 40.65 37.32 52.14

20:0 0.68 0.24 0.45 0.31 0.44 0.64 0.48

18:3 & 20:1 6.18 5.58 5.02 6.15 6.53 8.65 3.26
21:0 3.06 3.28 3.36 2.48 2.52 3.69 2.14

22:0 1.59 2.34 1.72 1.68 2.43 2.66 1.32

22:1 1.43 2.03 1.54 0.48 0.63 2.18 1.45

23:0 2.27 2.03 2.36 2.66 3.21 2.99 241

24:0 2.27 2.54 2.57 1.06 1.23 1.45 1.05

24:1 2.70 1.65 2.17 1.82 1.63 2.72 0.52
T.S.F.A* 39.76 41.72 38.60 37.96 41.19 39.22 33.79
TUSF.A** 60.23 58.29 61.40 62.05 58.0 60.78 66.22

*T.S.F.A. : Total saturated fatty acids .
**T.U.S.F.A.: Total unsaturated fatty acids

Table 8. Percent fatty acid composition of the phospholipid fractions of the free lipids from various ginsengs

Species Panax ginseng Panax quinquefolium P”?“”‘
Cultim notoginseng
Fatty aci dz;rea Korea Japan China America Canada A(rz?:ga g?}fr:n

14:0 0.32 1.84 1.06 0.43 0.47 0.32 0.26
15:0 1.83 1.64 1.68 0.51 0.59 0.46 0.33
16:0 33.55 32.13 25.87 32.52 30.85 31.05 28.95
16:1 1.91 1.27 1.30 1.09 0.96 112 0.81
17:0 2.72 2.09 2.05 3.25 2.99 2.48 2.45
18:0 2.96 3.89 2.71 4.63 4.95 5.07 5.53
18:1 10.02 12.97 8.00 9.98 10.45 11.33 12.95
18:2 31.34 28.95 46.12 31.20 34.26 31.85 35.04
20:0 0.95 0.75 0.45 0.48 0.51 0.74 0.48
18:3 & 20:1 3.61 3.82 2.64 3.88 2.92 3.48 3.85
21:0 2.19 2.45 2.01 2.42 2.03 2.55 1.73
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Table 8. (Continued).
AN

Species . . . Panax
Panax ginseng Panax quinquefolium notoginseng
ultivated
area , . America Southern

Fatty acids Korea Japan China  America Canada (wild) China
22:0 2.07 1.95 1.67 1.76 2.75 2.61 2.99

22:1 1.46 1.09 0.70 1.42 1.34 1.26 1.23

23:0 2.17 2.45 1.66 2.67 217 2.27 1.07

24:0 1.56 1.25 0.92 2.01 1.34 1.59 0.39

24:1 1.34 1.45 1.17 1.75 1.44 1.83 1.93
TSF.A* 50.32 50.44 40.08 50.68 48.60 49.14 44.19
T.USF.A** 49.68 49.55 59.93 49.32 51.37 50.87 55.81

*T.S.F.A. : Total saturated fatty acids.
**T.U.S.F.A.: Total unsaturated fatty acids.

Yi vas Bd F8 AHAF Falabel gafe]l ZH7h 28.95~46.12%
o} 2.64~3.88% =M vl e bede) ‘%UIE”QI 3FeF2 25.87~33.55% 24 T
o, &4 FFE o ¥ Al

AdAMEA HEo AW g 2AE FA AFLe ki Aelrt o WA=
FAE 24 R el e, FAAAS ARl HEel wiste] F B3} A
upabel AW gol 49.3~59.9% % #ekw, F Esh AARS 40.1~50.4% 2 ¥ Aol
Aol sk,

L
&
2
hcY
j‘i

J[m o.,.

BB

Panax ginseng C. A. Meyer (B, HARE, vhitik), Panax quinquefolium L.(EH
7, 7hdchE) 2 Panax notoginseng (HhiipE) o] EHE ARIFES Awd R Awad 24
< @ 9 g ARctEadoe) J AN ABeE QAR BMET, HE BUIE
GBS Panax ginseng e 1.13~1.24% 2 Panax quinquefolium-2 (.87~1.18% Panax
nologinseng 0.39% ok, Z=4te] 2 Awbde] 3 AL Ed FAAYAL
81.2~88.4%, ZA AL 8.01~14.47%, AAWAL 3.49~5.74% Ak, 247 A9 F
Axutd B F3 AREE Eej—FHAEE, f8 2dE, g—FHAgs, {7 A
kAl 3 AHE o AdE Sy, F+8& @A AL sterol g]ucoside, monogalactosyl
diglyceride, digalactosyl diglyceride ¥ esterified steryl glycosidee] gl 2.n] F 2 9l 7]
u} 212 phosphatidyl glycerol, phosphatidyl ethanolamine, phosphatidyl choline %
phosphatidyl inositole} gl c},

3 474 A ARES vzs 2o FAAGAY FARAELS AFTY ¥
apo} 7l & wiedol AR WAL g 24 o] AR FAEAG, AFAY F] A
ubalel 47} HEJAA 1759 Awabe: FAsgow 49 ae HdEd4al, grE
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