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Studies on the Lipid Components of Fresh Ginseng, Red
Ginseng and White Ginseng

Kang-Ju Cnor and Dong-Hoon Km*
Korea Ginseng & Tobacco Research Institute, Daejun 300
and Korea University,* Seoul 132, Korea

Abstract—Lipid and fatty acid compositions of free lipids and bound lipids from
fresh ginseng, red ginseng and white ginseng were studied by means of silicic acid
column chromatography, thin-layer chromatography and gas-liquid chromatography. Free
lipid and bound lipid contents in those three samples were 1.21 to 1.45% and 0.32 to
0.45%. Neutral lipid fractions in free lipids from the samples were 76.6 to 79.7%,
while glycolipid and phospholipid fractions were 11.6 to 14.7% and 8.5 to 8.7%,
respectively. The major lipids were triglycerides, sterol esters and hydrocarbons, digly-

cerides and free sterols in neutral lipids, sterol glucoside, monogalactosyl diglyceride,

esterified steryl glycoside, digalactosyl diglyceride in glycolipids and phosphatidyl etha-

nolamine, phosphatidyl glycerol, phosphatidy! choline and phosphatidyl inositol in phos

pholipids. Fourteen kinds of even numbered and four kinds of odd numbered fatty acids

were identified in the four lipid fractions (TL, NL, GL and PL) by GLC, and the main

fatty acids were linoleic acid, palmitic acid, oleic acid and linolenic acid.
Keywords—Panax ginseng root - lipids and fatty acids - analysis
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Instrument: Shimadzu dual-wave length TLC
scanner (CS-910)
Wave length : 540nm
Slit ; Height 1.25mm, width 1.25mm
Sensitivity : x2; x1
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Scan speed : 10mm/min.

Scanning method : Reflection - zig-zag by sin
gle-wave length
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Instrument : Varian Aerograph Model 3700

Integrator : Varian Model CDS~111

Detector : Flame ionization detector

Column : 3m X 2. 5mm(ID)stainless steel with
10%DEGS on Chromosorb WAW

1 190°C

N, flow rate:25ml/min.

:240°C

Detector temp. : 250°C
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Table I. Percent contents of the free and bound and total lipids in the fresh, red and white ginsengs

(Dry weight:%)

Free lipids*

Bound lipids** Total lipids

Ginsengs Crude Purified Crude Purified ~  Crude Purified
~ lipids lipids lipids ~ lipids lipids lipids
Fresh ginseng 1.56 1.45 0.38 0.32 1.94 1.77
Red ginseng 1.23 1.21 0.57 0. 45 1.80 1.66
White ginseng 1.34 1.23 0.45 0.37 1.79 1.60

* Extracted by Soxhlet method with ethyl ether

** Extracted by Schoch method with 85% hot methanol
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Table II. Percent composition of the neutral lipid, glycolipid, and phospholipid fractions of the purified

free and bound lipids in ginsengs

Free lipids

Bound lipids

Ginsengs Neutral  Glycolipid  Phospho Neutral  Glycolipid  Phospho
lipid fr. fr. lipid fr. lipid fr. fr. lipid fr.
Fresh ginseng 76. 60 14. 67 8.73 63. 33 23.25 13.41
Red ginseng 78.19  13.31 8.49 62.96  24.89 12.15
White ginseng 79.71 ©  11.60 8.69 66. 91 22.44  10.65

*Each lipid fraction was separated. by silicic acid column chromatography and quantified by a gravimetric method
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Fig. 1. Thin layer chromatogram of neutral lipids in
the free and bound lipids from red and white
ginseng.

* Silica gel G plate developed in solvent
system (petroleum ether:ethyl ether:acetic
acid=80:20:1), and detected with 30%-
sulfuric acid

** The samples were as follows: free lipids;
F-r: red ginseng, F-w: white ginseng,
B-f: fresh ginseng. Bound lipids; B-r:
Red ginseng, B-w: white ginseng, B-f:
fresh ginseng

*¥* The neutral lipid spots were as follows:
1. Sterol esters & hydrocarbons; 2. Tri-
glycerides; 3. Unidentified(I); 4. Unid-
entified (I[) ; 5. Unidentified (IIT); 6. Free
fatty acids; 7. Diglycerides; 8. Free
sterols; 9. Unidentified(IV); 10. Polar
-fractions & monoglycerides .
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Table III. Percent composition of the neutral lipid fractions in the fresh, red and white ginsengs
o - Free lipids Bound lipids
Lipid composition Fresh Red White Fresh Red White
ginseng ginseng  ginseng ginseng ginseng ginseng
Sterol esters & hydrocarbons 18.22 20. 26 15.21 6.52 3.26 3.01
Triglycerides 32.27 32.84 30. 38 10. 25 5.83 8.90
Unidentified (I) 0.42 1.03 0.47 0.46 0.72 0.86
Unidentified (I1) 0. 68 1.07 0. 86 3.45 1.28 2.35
Unidentified (IID) 12.43 10. 59 8.76 12.86 19.56 4. 45
Free fatty acids 1.67 2.77 13.81 11.04 4.46 29. 33
Diglycerides 15.26 14. 85 13.98 17.94 33.80 12.96
Free sterols 9.21 9.45 9.49 19. 65 14.75 16.23
Unidentified (IV) 2.22 4.33 2.65 10. 37 12.16 15.97
Polar fraction & monoglycerides 6.62 2.81 4.39 7.46 3.98 5.94
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Table IV. Percent composition of the glycolipid fractions in the fresh, red and white ginsengs

Free lipids

Bound lipids

Lipid composition

_Fresh _Red White Fresh Red White
ginseng ginseng ginseng ginseng ginseng ginseng

Esterified steryl glycosides 9.48 8.52 8.25 12.52 13.27 13.08
Monogalactosyl diglyceride 17. 41 17.84 18.25 20.42 16.49 19.10
Sterol glucoside 26. 48 27.72 26. 54 18.31 17.33 16.45
Unknown (I) 3.53 1.85 2.46 8.35 11.27 . 12.35
Cerebroside 4.64 3.54 3.08 5.21 6.28 6.03
Unknown (II) 0.83 1.53 1.43 i 3.65 3.08 4.52
Digalactosyl diglyceride 7.41 10.84 8.75 4.62 4.54 3.69
Unknown (III) 1.62 2.10 2.34 3.76 2.65 1.14
Unknown (IV) 1.53 2.50 2.47 2.74 2.80 1.21
Origin (Polar fraction) 27.07 23.56 26.43 20. 36 22.29 22.42
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Table V. Percent composition of the phospholipid fractions in the fresh, red and white ginsengs

Free lipids

Bound lipids

Lipid composition Fresh Red

I I White Fresh Red White
ginseng ginseng ginseng ginseng ginseng ginseng
Phosphatidic acid 4.05 3.62 5.42 13.72 13. 39 14.71
Phosphatidy! ethanolamine 29.28 28.95 26. 45 31.35 30.35 28.62
Phosphatidyl glycerol 25.47 26.52 27.88 36.67 38.88 42.08
Phosphatidyl choline 27.56 26.53 24.63 k 11.41 9.85 7.85
Phbsphatidyl inositol 13.64 14. 38

15.62 6.85 7,53 6.74
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Tablve VI. Percent fatty acid composition of the total free and bound lipids from the fresh, red and white ginsengs

Free lipids
Fatty -acids —

Bound lipids

E?egﬁ Red White Fresh Red White
ginseng ginseng ginseng ginseng ginseng - ginseng
12:0 0.41 0. 68 0.98 0.16 0. 30 1.05
1420 0.87 0.68 0.98 0.82 1. 30 2.02
15:0 1.17 0. 98 1.36 0.82 0. 68 1.67
16:0 15.53 11.54 18. 69 17.82 16.53 16.19
16:1 2.32 2.43 2.27 1.52 1.83 2.55
17:0 1.28 0.39 0.73 0.84 0. 37 0.38
18:0 1.22 0. 89 1.34 1.07 0.79 0.78
18:1 8.86 8.76 6.42 6.78 5.64 5.54
18:2 49. 48 54.18 51.55 56.79 60. 54 58.33
18:3 6.87 6. 39 3.96 3.44 4.76 4.95
20:0 0.92 0.75 0.77 1.04 0.65 0.45
20:1 1.54 0.70 0.54 0.18 0.13 0.20
21:0 2.15 3.01 2.42 2.74 1.75 1.56
22:0 1.64 2.41 1.63 1.69 1.71 1.85
22:1 1.20 1.31 0.29 0.32 0.28 0.37
23:0 0.68 1.61 2.01 2.17 1.72 0.59
240 2.10 1.80 2.21 1.40 0.62 0.72
241 1.76 1.51 1.84 0.38 0.40 Q.80
T.S.F.A* 27,97 24,72 33.12 30.57 26.42 27.26
T.U.S.F.A** 72.03 75. 28 66. 87 69. 41 73.58 72.74

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

*#% T U,S.F.A:Total unsaturated fatty acids
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Table VII. Percent, fatty acid composition of the neutral lipid, glycolipid, and phospholipid fractions of

the free lipids from ginsengs

Fresh ginseng
Fatty acids

Red ginseng White ginseng

NL#***  GL¥** PL¥#* NL GL PL NL GL PL
12:0 0.59 0.73 0.41 1.17 0.92  0.56 0.84 0.35 0.39
14:0 1.06 1,09 1.08 0.87 1.66 1.02 0.90 1.53 . 0.74
15:0 1.01 0.69 2.35 1.01 0.94 1.91 1.17 0.96  2.00
16:0 13.28 15.06 22.58 11.07 8.15 26.18 17.16  20.60 23.65
16:1 2.10 1.50 1.83 1.65 1.39 1.23 1.32 1.4 2.30
17:0 0.83 0.54 1.52 0.29 0.8 - 1.26 - 0.60  0.64 1.48
18:0 2.28 1.81 2.04 0.76 0.76 1.33 1.17 1.98  2.00
18:1 7.88° 6.76  7.53 9.84 6. 14 6. 89 7.65 6.01 7.68
18:2 48.08 51.28 48.63 54.36 60.85 51.86 48.31 51.93 48.57
18:3 9.08 10.67 2.52 6.51 10.06  0.97 6.58  5.00 2.73
20:0 2.07 0.92  0.51 .00 0.41 0.35 1.02  0.74  0.49
20:1 .23  0.35 1.81 0.76 0.22 0.48 0.66 0.40 0.57
21:0 1.77 0.45 1.56 2.46 0.75 1.29 3.47 1. 00 1.97
22:0 2.72 1.80 0.9 2.29 1.31 0.88 2.66 1.18 1.07
22:1 1.86 1.29 1. 47 1.46 1.05 1.52 .26  0.92 1.35
23:0 0.82 1.73 1.35 0.86 1.42  0.42 1.35 1.98 1.28
2420 1.80 1.51 0.51 1.51 1.48  0.68 2.10 1.62  0.48
24:1 1.54 1.81 1.35 2.12  1.64 1.19 1.78 1.76 1.26
T.S.F.A* 28.23 26.33 34.86 23.29 18.66 35.88 32.44 32.58 35.55
T.U.S.F.A** 71.77 73.66 65.14 76.70 81.35 64.14 67.56 67.43 64.46

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

*%% NL:neutral lipid fraction, GL: glycolipid fraction, PL:phospholipid fraction
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Table VIII. Percent fatty acid composition of the neutral lipid, glycolipid, and phospholipid fractions of

the bound lipids from ginsengs

Fresh ginseng
Fatty acids —

Red ginseng

White ginseng

NL##%  GL¥*¥*  PpL¥#* NL GL PL NL GL PL
12:0 0. 30 0.03 0.15 0.51 0. 46 0.83 0.71 0.33 0.13
14:0 0.20 1.39 0.49 0.85 1.54 0.43 3.27 1.73 0.26
15:0 0. 66 1.15 1.12 1.23 0.81 1.19 2.57 1.74 1. 42
16:0 26. 05 22. 46 26. 33 18.83 8.31 22.97 21. 44 20. 66 26. 10
16:1 1.51 1. 35 1.31 2.37 1.29 1.06 1.09 1.62 0.78
17:0 0.63 1.11 1.43 0.75 0.62 1. 36 .38 1.51 1.53
18:0 1.89 2.26 2.53 1.36 1.21 1. 69 .16 2.13 2.28
18:1 9.71 6. 44 6. 98 7.93 8.27 6. 53 8. 62 8.03 7.88
18:2 42.07 47.21 45.10 51.11 58. 08 53.15 39.27 48.29 45. 84
18:3 5. 53 7.11 2.21 6. 69 8.60 1.15 6. 37 3.84 2.42
20:0 2.03 0.89 0. 86 1.68 1.66 0.37 2.12 1.16 0. 60
20:1 0.73 1.02 0.98 0.82 0.47 0. 45 1.26 0.61 0.50
21:0 1.05 1.73 2.04 1. 80 1.75 1.89 1. 06 1.68 2.01
22:0 2.62 1.21 1.80 1.76 1.69 1.04 2.52 1. 80 0. 62
22:1 0.15 0.72 1.68 0.11 0. 56 1.91 0.38 0.56 1. 80
23.0 1.70 0.89 1.31 0.65 1.67 1.00 1.84 1.31 1.93
24:0 1.35 1.45 1.48 0.81 1. 38 1.52 0.73 1.95 1.79
2411 2.08 1.33 2.20 0.75 1.62 1.47 3.21 1.15 2.10
T.S.F.A* 38.21 34. 84 39. 54 30. 22 21.10 34.29 39. 80 36. 00 38.67
T.U.S.F.A** 61.78 65.18 60. 46 69.78 78.89 65.72 60. 19 64. 00 61.32

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

**%* NL: neutral lipid fraction, GL: glycolipid fraction, PL: phospholipid fraction
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