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Abstract

Lipid and fatty acid compositions of the bound lipids in Panax giseng (Korea, Japan
and China), Panax quinguefolium (America, Canada) and Panax nofoginseng (China) were
studied by means of silicic acid column chromatography, thin-layer chromatography
and gas-liquid chromatography. The bould lipid contents in various ginsengs were 0.29
to 0.48%, in which neutral lipid fractions were 63.6 to 67.3%, glycolipid fractions 21.9
to 25.7% and phospholipid fractions 7.7 to 12.4%. The content compositions of neutral
lipid fractions were lower and those of glycolipid and phospholipid fractions were higher
in the bound lipids than in the free lipids from the various ginseng. The major com-
ponents were fatty acids, diglycerides and free sterols in neutral lipid fractions,
monogalactosy! diglyceride, sterol glucoside and esterified steryl glycoside in glycolipid
fractions and phosphatidyl glycerol, phosphatidyl ethanolamine and phosphatidic acid
in phosphoipid fractions. Seventeen fatty acids were analyzed in the four bound lipid
fractions from the various ginsengs and main fatty acids were linoleic acid, palmitic
acid and oleic acid. Total saturated fatty acid and palmitic acid contents were higher
and total unsaturated fatty acid and linoleic acid contents lower in the total bound lipids
than in the total free lipids from the various ginsengs.
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Table 1. Percent content and composition of the bound lipids from various ginsengs

Content of Lipid fraction composition*
Species Cultivated
Purified Neutral
area Crude lipids urhe U Glycolipids  Phospholipids
lipids lipids
Panax Korea 0.43 0.37 63.55 24.54 11.91
gnseng Japan 0.34 0.30 65.36 22.25 12.39
China 0.33 0.29 67.34 21.91 10.75
Panax America 0.39 0.33 66.93 24.65 8.42
quingue-  Canada 0.33 0.29 66.32 23.39 10.29
folium Ameri
menca 0.44 0.38 65.62 25.62 8.76
(wild)
Panax Southern 0.49 0.48 66.61 25.71 7.68
noto- China
ginseng

« Each lipid fraction was separated by silicic acid column chromatography and quantitated hy a gravimetric
method

Aj A2 f2] AWl wjdte 1 FFo]l Ax T oAM= FFFel A
2 %*Pff}‘fll’—’—lr, AAAF(HALE)E GV A3 vish 2ol f2 AA AL
0.39% 2 & utdle] A AHA APAL 0.48%2 & A Fo) wistod 1 gFsko] ¥
Aol #ﬂﬂ?&ﬁk ZAsab Qdatell M & A A3 AwAe SCOHel ostd x4t
g ZAxnz 2 FAAYELS 63.6~67.3%, ZALAL 21.9~25.7%, AAWAL
7.7~12.4%%. olE ﬁ?%’z”ﬂ 2] AdbAe] wiste) FAARAL] FaFo] w2 wiw

u} 2l

l

AFA QAR AY AWAFT FYAUAE 2ARE AW gge Table2 st
B F4AGALEE AYL G-Feds, FUAAE Solgen, =y-F
2 H

Jshel 1 gre] W wreb §l AwA

A A HRe 24 AYA gL Table3hL ZFow TLCH= A 8F9 spotd
A2 A, A=A AAFRe FEHAH HelE Hodoew FR AHARES ¥HgoR
2@ monogalactosyl diglyceride”} 36.2~46.4%, sterol glucoside’t 13.5~25.5%,
esterified steryl glycoside 7}  9.7~17.9%¢9] = 9 ¢ 2 19 o] cerebroside 7}
1.46~9.03%, —18}3 digalactosyl diglyceride:= 1.30~3.05% %]},
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Table 2. Percent composition of the neutral lipid components of the free lipids from various ginsengs

Y\ Species Panax ginseng Panax guinguefolium Panax noto-
T y - ginseng
Korea  Japan China  America  Canada (mglxgca
wild) Southern

Lipid composition China
Sterol esters & 361 329 1396  3.38 3.05 2.88 6.01
hydrocarbons
Triglycerides I 6.25 2.95 4.55 4.36 3.16 4.29 3.52
Unidentified (1) I 143 1.34 3.23 1.18 2.44 1.42 +
Unidentified (II) I 4.26 28.75 8.08 4.64 6.47 18.61 5.91
Fatty acids 28.45* 13.48 19.02 22.35 22.54 16.03 24.91
Unidentified(III) 6.54 13.63 9.74 8.18 12.49 12.07 6.60
Diglycerides 14.52 13.73 18.73 16.04 21.70 15.96 17.03
Free sterols 15.68 10.03 8.92 2142 10.71 15.35 14.71
Unidentified (IV) 9.64 5.93 5.36 6.39 7.94 6.07 10.84
Polar fraction & 962 689 841 1205 1949 7.33 10.94

monoglycerides

* Contained some unidentified (II) components.

Table 3. Percent composition of the glycolipid componts of the free fipids from various ginsengs

\Species Panax ginseng Panax quinquefolium P gnax noto-
. - ginseng
ultivated Korea  Japan China  America  Canada Amgrl‘ca
area (wild) Southern
Lipid composition China
Esterifed steryl 16.47 16.87 11.49 12.80 9.76 17.86 13.16
glycoside
Monogalactosyl 40.11 43.03 45.83 38.67 46.41 37.31 36.17
diglyceride
Unknown (I) 22.58 15.96 15.14 22.00 17.13 18.95 23.66
Sterol glucoside 25.53 13.47 19.26 17.60 18.19 15.13 17.07
Unknown (II) 6.95 4.64 3.32 5.33 3.96 3.61 3.45
Cerebroside 9.03 2.71 2.76 1.46 2.25 5.08 4.46
Digalactosyl 3.05 1.75 1.18 1.37 1.54 1.30 1.48
diglyceride
Unknown (III) 1.14 1.53 1.01 0.75 0.82 0.73 1.31

QA wbx B ¥l FAzwy gtake Tabled o 7w TLCs el 622 spotZ 7
Za5 ggony Al o] 7l AFR RS FEkate]l: gl et 2A HAwES W
A2 faEtded, F8 H¥59 &2 phosphatidyle glycerole] 37.5~49.29%,
phosphatidyl ethanolaminee] 25.8—~41.99%, phosphatidic acid7} 8.06~14.20%%.29,
12)el phosphatidyl cholinee] 3.64~6.93%, phosphatidy! inositol® 2.61~6.67%°] <
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Table 4. Percent composition of the phospholipid components of the free lipids from various ginsengs

Species Panax ginseng Panax quinquefolium Panax noto-
Cultivated America S8
ultivate Korea Japan China America Canada merica
area (wild) Southern
Lipid composition China
Phosphatidic acid 14.20 13.01 10.54 8.19 11.55 8.06 8.37
Phosphatidyl 29.83 30.47 34.32 41.88 28.06 33.87 25.83
ethanolamine
Phosphatidy] 38.88 37.46 42.70 39.56 49.24 43.95 46.89
glycerol
Phosphatidv] 5.56 6.35 3.64 4.37 4.40 4.83 6.93
choline
Unknown 6.58 6.13 2.97 3.27 4.12 4.83 6.94
Phosphatidyl 4.93 6.67 5.81 2.73 2.61 4.43 5.27
inositol
o},
3. #4 EhEel REERS B3 EiHE B
% A AWAE FAE A 24 Table5 9 2o, ®:3b Aukak 10%(6
Zo HFAA % 459 FRAWD) N X3 A 7522 FANAL. 2o A

Aubite 2= eEHAtel 33.02~44.30%, EulEAlo]l 27.96~34.21%, &l Abol
6.44~11.15% % 2o, o] ¢ o] FEalie] g #(X =9 gadoleic acid X §)9o)
3.07~5.88%c°l A}, Rk zHatab QAd4ate] R AWAL FAsE A g )
o A AL sEda o 31%211*& T B x3} Aukale] o] e wine] dn
EAL 5 E3} A are] ko] FolM F EIAWANS 38.6~49.1%, & B ¥ 3 a4l
€ 51.6~61.4% 2 AF AuwAd = £i} Alebabe]l 24 wjgol w2 Zog Jelyrc
a2y AR Qlabe] A WA S FAEE AWA 9] 2 2R o2
2 =4 A= A2 {4 QA4 (Panax genus) 569 AHb4ab =
Wl

F4 AwAel A4 24L& Table6st 7o & AY xupade FAsE A ubar
Al JAZ Fastd o), FAAWAL 2l my e Fako] tha Eolx : By
Aake] 24 W& 52.5~59.6%2 vha Esirh MaAlAte] & B ¥l A ubAre] A
&2 58.28% % & A AubAe A$Bo FXAWA glojs EEs AUty 2
Aulgol oih WF&ge] o E AbFol: Atolstddnh, wRubAle) TA AW zAe
Table 7 2 zokw, F8 Awrate] @& & dlAbe 28.74~53.71% 2 Z 7ol &k
A7 Wk "elEAbe] 16.57~25.08%, Sdl4Ate] 7.16~12.31% 2w almal4Abe] 7
T 4.19~5.93% A%k, £3 FuA HPel Bujesle] P QdAwA HRo} =
ARG gl Ago] wistd 1 gkl mi S doton wxulm R A
HoAARA HE wiste] FEML FAYALY T it mAo)a WA o]
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Table 5. Percent fatty acid composition of the total bound fipids from various ginsengs

Species . . . Panax
Panax ginseng Panax quinquefolium .
ultivated nologinseng
Fatty aci d;;rea Korea  Japan China America  Canada A(Tv ?S;:a S(z:u}:il:;rn
14:0 0.19 0.27 0.12 0.19 1.16 0.09 0.15
15:0 1.26 0.72 0.80 0.55 1.50 0.37 0.28
16:0 34.21 31.67  27.96 30.14 31.78 29.58 28.09
16:1 1.12 1.28 1.22 1.01 1.01 1.02 1.05
17:0 1.44 1.63 1.49 2.01 2.33 3.69 1.29
18:0 2.23 3.11 2.04 3.25 3.01 4.59 1.89
18:1 9.84 10.95 6.44 10.38 9.08 10.43 11.15
18:2 34.52 3719 4430 36.82 37.25 33.02 43.93
20:0 0.06 + + 0.02 0.03 0.12 +
18:3 & 20:1 3.25 3.07 3.64 5.29 5.34 5.88 4.28
21:0 1.66 1.59 1.61 1.89 1.72 2.51 1.98
22:0 2.16 1.25 1.71 2.36 1.39 3.03 1.87
22:1 1.20 1.48 0.91 0.88 1.00 1.26 0.66
23:0 3.22 3.03 3.86 1.82 1.53 2.77 1.28
24:0 2.08 2.12 1.98 2.65 1.45 1.32 1.76
24:1 1.62 0.64 1.93 0.92 0.88 0.31 0.33
TS.FA* 49.05 4539 4157 44.88 45.45 48.07 38.59
T.U.SF.A.** 51.55 54.61 58.44 55.30 54.56 51.92 61.40

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

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

pecies Panax ginseng Panax quinguefolium notI:Zr:';astng
Cultivated
Fatty aci d::rea Korea  Japan China  America Canada A(r: ?S;a S‘g;eam

14:0 0.38 0.39 0.28 0.78 1.01 0.56 0.24
15:0 0.99 0.89 1.96 1.38 2.09 1.37 1.37
16:0 34.12 29.71 28.98 30.28 32.71 29.53 30.67
16:1 1.78 1.72 2.29 + + + 1.27
17:0 1.57 2.02 2.07 1.99 2.05 2.72 1.65
18:0 2.53 1.89 241 2.54 3.06 '3.00 1.89
18:1 9.28 10.65 6.30 10.24 7.45 9.65 10.65
18:2 41.15 40.88 46.28 40.11 39.10 40.33 41.22
20:0 + + + + + 0.05 -

18:3 & 20:1 2.07 5.20 4.23 5.73 4.89 5.04 4.15
21:0 1.06 1.12 1.52 1.38 1.73 1.44 1.70
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Table 6. (Continued).

Species . . . Panax
Panax ginseng Panax quinquefolium .
Cultivated notoginseng
area . . America Southern
Fatty acids Korea  Japan China America  Canada (wild) China
22:0 1.30 1.46 0.72 2.03 2.00 2.14 1.83
22:1 0.18 0.19 0.28 0.49 0.44 0.63 0.43
23:0 0.94 1.07 1.04 0.99 0.87 1.65 0.76
24:0 1.62 1.77 1.59 1.48 1.21 1.16 1.60
24:1 1.06 0.99 0.06 0.56 0.62 0.74 0.56
TS.FA* 4451 40.32 40.57 42.85 46.73 43.71 41.71
T.US.FA** 55.52 59.63 59.44 57.13 52.50 56.39 58.28

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

Table 7. Percent fatty acid composition of the glycolipid fractions of the bound lipids from various ginsengs

Species Panax ginseng Panax quinquefolium P“?“”‘
Cultivated nologinseng

Fatty aci dz;rea Korea  Japan China America Canada A(Tv fi:l?i;:a Socutfi}:;m

14:0 0.46 1.08 0.57 3.85 0.60 0.30 0.08

15:0 1.43 4.40 3.89 7.93 3.05 0.53 0.16

16:0 25.08 19.61 18.58 22.21 23.82 21.01 16.57

16:1 1.73 1.04 1.32 1.05 0.76 0.78 0.62

17:0 4.72 5.71 4.68 5.53 4.13 4.64 0.75

18:0 2.53 2.93 2.65 2.51 2.62 2.85 2.42

18:1 8.77 8.96 7.16 8.36 9.27 9.57 12.31

18:2 36.33 30.31 46.56 28.74 38.82 43.11 53.71

20:0 0.07 + - 0.57 0.57 - -

18:3 & 20:1 4.19 4.25 4.40 4.92 5.08 5.93 5.56

21:0 4.83 0.69 2.56 5.12 291 3.09 2.04

22:0 1.54 7.57 1.67 2.91 2.65 1.95 1.00

22:1 3.37 2.78 2.37 1.00 1.03 1.53 1.55

23:0 2.16 6.25 1.19 3.75 2.20 3.13 2.37

24:0 1.69 3.01 0.95 1.17 2.22 1.38 0.75

24:1 0.99 1.39 0.75 0.40 0.29 0.19 0.11

TSFA* 44 .51 51.25 36.74 55.55 44.77 38.88 26.14

T.USF.A.** 55.49  48.73 62.56 44 .47 55.25 61.11 73.86

*T.S.F.A. : Total saturated fatty acids.
**T.U.S.F.A.: Total unsaturated fatty acids.
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Table 8. Percent fatty acid composition of the phospholipid fractions of the bound lipids from various

ginsengs )
Species . . . . Panax
ultiv\ Panax ginseng Panax quinguefolium notoginseng
Fatty aci dz;rea Korea  Japan China  America  Canada A('; ?Eia Socu}:i}:;m

14:0 0.47 0.45 0.33 0.14 0.29 0.23 0.99
15:0 1.32 1.34 1.31 0.35 0.51 0.52 1.99
16:0 30.84  30.65 30.39 28.29 42.30 29.07 30.08
16:1 0.93 0.93 0.86 0.27 0.08 0.51 0.25
17:0 2.79 2.86 2.13 3.29 3.24 4.96 2.08
18:0 2.98 3.60 2.39 4.21 4.78 5.69 3.61
18:1 9.28 13.06 6.08 9.23 10.88 10.13 11.64
18:2 3497 3359  36.60 36.77 30.63 35.12 42.24

20:0 - - - - - - -
18:3 & 20:1 2.55 2.37 2.69 3.31 1.91 2.84 2.98
21:0 2.98 1.96 2.16 2.83 0.48 2.59 1.26
22:0 2.62 2.10 2.10 3.38 1.47 2.81 0.63
22:1 1.81 0.51 1.70 1.12 0.11 0.77 0.09
23:0 3.49 2.37 3.79 3.46 1.73 2.31 0.72
24:0 1.79 2.64 3.79 1.95 147 1.85 1.17

24:1 1.70 1.54 3.66 1.18 0.11 0.64 -
T.S.FA* 49.28 4797  48.39 48.10 56.27 50.03 42.53
T.US.F.A** 51.24 52.00 51.39 51.88 43.72 50.01 57.20

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

**T.U.S.F.A.: Total unsaturated fatty acids.
Bk, 53 AL FejEate] gaFo] 16.57%2 & AFol wisted 1 §heko]
& o) Ed At 53.71% 2 1 kol AAFA ol F BE} Aate] yFo2
Eo 73.86%c1 & Aok divis 2o FAEd YFeM BE3} Ao 24
u)go] wiwka] gokct,

QA YRg FAsE Ay 2A4E 23 Tableg 3 oo Fo it ey
4 4H(30.63~42.24%), ©7| EAH(28.29~42.40%) R "Lﬂ]"}(ﬁ 08~13.06%) o1dct. &
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A REIES S8 0.29~0.48%9 Wl A JEH xHdez B FAA
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