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Abstract

Lipid contents, fatty acid compositions and free sugar contents of dried ginsengs grown
for different years were studied. The lipid and free sugar were separated and quantitied by
silicic acid column chromatography, thin layer chromatography, gas liquid chromatography
and high performance liquid chromatography. Ginseng contained 1.07~1.67% crude lipid
and the hightest lipid content was shown in 3 year old root. The lipid fractions obtained
by silicic acid column chromatography were mainly composed of neutral lipid(51.35~72.30
%). The contents of phospholipid and glycolipid in total lipids were 15.03~34.59% and
"11.83~20.72%, respectively. As the ginseng grew, neutral lipid content increased gradually
but glycolipid decreased to the half of the one year old root. Seven components of neutral
lipid separted by thin layer chromatography were identified but the other two components
were not able to be identified. Triglyceride content was 14.42~23.91%, sterol ester and
unidentified material(l) were 13.58~21.26% and 7.13~15.83% respectively. The major
fatty acids were linoleic acid, palmitic acid, oleic acid and linolenic acid. Linoleic acid
content of fotal and neutrol lipid was 61~65% palmitic acid content in phospholipid was
26~39% and one year old root showed the hightest contents. The fatty acid composition of
neutral lipid was similar to the pattern of total lipid. Linolenic acid content of glycolipid
decreased gradually. Free sugars were composed of rhamnose, fructose, glucose, sucrose,
maltose and an unidentified material. The content of sucrose was 92~94% of tofal free

sugars. Two year old root showed the highest sugar content and it decrased since then.

QF7h o Fo R .
Mo B Qae AdA A FE ATFAZA E
Chung?, Manki%?®, Takahashi%?® .Ahn$g2®

Garrigues®7} 195414 n] 24k qlato = 2E o 5} 459e sterolq ¥o) Fste] R 3tg sz Cook
%] saponing 2]3he] panaquillono]a} weddk £, HE, FEW3 gL it AW
ol e g dFAEe o6 d4be o @3 }o% A7 vk ek 0L A o
saponin®™®, essential 0il»!® ¥-7]4™ 9 e = 2 2233 FAEE L A0 AT

198813 29 59 %) thz nmstglon BEWE dae Ad HE

Corresponding Author: C. Choi o] A A} P2 Hxu cholesterol



— 170 —

W53t A A 314 (1988)

3} triglycerided % & FaAAHE A44¢ ¥R
o}, &5, Takiura5®s @oE0] 642 9l
Ao few 24¢ BIE o Yo 2Tl
oo Awd 4% 2 fdwe 42y AA
Aoz ¥e, %% 2 A%E BusE sl

EERC I

]

= 9ge A%9 QAL 19869 104 3¢
AdA F4T BLAIZ~6d2)E FAABE
#3ieh.

Mgy

1. d24 = N4 ¢ 4 3F
243 A 59 ethyl etherg 7}3le Soxhletd

i

Yoz 2 NA$ %, AFHA+

2. AR F& 2 AA

Folch®l3"o) wie} Fig, 13 7o) Ea & Az
204 2} chloroform : methanol 12:1, v/v)&=Z%
74erd #AS3E A& F9494% o S8 2
AFE ¥ st chloroform& & # 3l 40°C o] 5t
o] A} rotary evaporator® F&3% AL = AA=R
#3 o) A< Sephadex G-25¢] 9 ehe) AW 4

< AAT F AdAY FHA52 ALY
3. F4 % v SAAAY 2o R AF
AAF A& Rouserg-»9] ul o] wta} Fig.
17} zre] silicic acid column chromatography
SACOe 98 F4 A4, & A4 ¥ A A=
27 Eelstgl et

4. F4 AR = 4 AF

Thin layer chromatography(TLC)el] 9J3le] %

k=)
A

Sample
l Chloroform : methanol(2 : 1, v/v)
Homj)'genize
Filteration
Supernatant Residue
l Chloroform : methanol(2: 1, v/v)

Homogenize )
Filteration

l
—> Supernatant + H:0

Residue

Chloroform layer

Concentration

1
Crudtle lipid

Silicic acid column

13
Gas lignid chromatography

chromatography for fatty acids
: | 7
d i
Methanol Acetone Chlorlof orm
| |
Phosp?olipid Glyc,olipid Neutrzllllipid l

1)
Thi1|1 layer chromatography

{ )
Monogly(:eride'l Diglyceride

Sterol ester

i
Triglyceride
l
Unidentified (I, II)

{
‘ Free fatty acid

Sterol

Quantitative analysis

Fig. 1. Extraction, separation and fractionation of lipids in Ginseng (1~6 year old roots)
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Table 2. Contents of neutral and polar lipid in ginseng at each age(%)

Table 1. Contents of total lipids in ginseng of
each age (%)

Age 1 2 3 4 5 6

Contents 1.56 1.61 1.67 1.28 1.13 1.07

Each value is the mean of pentaplicate experiments.
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Age 1 2 3 4 5 6
Neutrallipid 51.35 51.60 57.52 72.19 72.31 72.30
Glycolipid 34.59 30.00 21.79 15.98 15.33 15.03 )
Phospholipid 14.05 19.00 20.72 11.83 14.36 12.67

Each lipid fraction was separated by silicic acid column chromatography and quantitated by gravimetric measu-

rement. Each value is the mean of pentaplicate experiments.
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Table 3. Percent composition of neutral lipid components in ginseng at eah cage
Age 1 2 3 4 5 6

Sterol ester 14.09 18.04 21.26 16.35 13.58 14.34
Triglyceride 14.42 20. 64 23.91 19.72 18.75 19.08
Unidentified(1) 10.55 9.36 11.85 8.66 7.70 7.00
Free fatty acid 11.67 11.08 8.03 9.14 11.43 13.17
Unidentified([[) 14.06 12.46 7.13 12.03 15.02 15.83
1. 3-Diglyceride 11.75 9.12 8.39 11.63 12.19 8.95
1. 2-Diglyceride 8.62 7.26 6.96 10. 24 9.05 7.78
Sterol 6.69 6.21 6.81 6.41 6.34 6.63
Monoglyceride 8.15 5.83 5.66 5.82 6.93 7.22

Each value is the mean of pentaplicate experiments.
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Table 4. Fatty acid composition of total lipid in ginseng at each age
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Age
Fatty acids
1 2 3 4 5 6
12:0 0.09 0.07 0.10 0.06 0.05 0.06
14:0 0.17 0.20 0.20 0.13 0.14 0.25
15:0 1.30 0.91 0.95 1.01 1.05 0.92
16:0 20.17 22.76 23.39 22.92 22.81 22.68
16:1 0.45 0.42 0.38 0.56 0.48 0.44
17:0 0.04 0.03 0.04 0.02 0.04 0.04
18:0 0.03 0.03 0.04 0.02 0.04 0.03
18:1 3.31 3.00 3.56 3.21 3.02 2.93
18:2 65.63 64.01 62.78 65. 61 62.96 64.87
18:3 2.69 2.01 2.59 1.69 2.80 2.32
20:0 1.47 1.36 1.12 1.28 1.97 0.97
20:1 0.08 0.06 0.07 0.02 0.04 0.04
21:0 1.80 1.71 2. 09 1.38 1.24 1.79
22:0 1.43 1.97 1.54 1.81 1.75 1.13
22:1 0.04 0.03 0.05 0.02 0.04 0.03
23:0 0.05 0.04 0.04 0.02 0.04 0.03
24:0 1.21 1.36 1.02 1.22 1.58 1.47
241 0.04 0.03 0.04 0.02 0.04 0.04

Expressed as percent and calculated from peak area of gas liquid chromatograms.

number of carbon number of double bonds.

Fatty acids are expressed as
Each value is the mean of pentaplicate experiments.
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Table 5. Fatty acid composition of neutral lipid in ginseng of each age

Age
Fatty acide
1 2 3 4 5 6
12:0 0.04 0.05 0.04 0.05 0.04 0.05
14:0 0. 06 0.08 0.07 0.55 0.07 0.11
15:0 0.94 1.14 1.09 1.18 1.45 1.17
16:0 17.71 15.97 18.20 19.85 22.03 20.13
16:1 0.25 0.25 0.21 0.26 0.29 0.21
17:0 0.04 0.03 0.02 0.03 0.03 0.05
18:0 0.02 0.02 0.02 0.02 0.02 0.04
18:1 4.28 3.98 4.27 4.47 3.74 4.69
18:2 63.50 65. 89 64.95 61.95 62.41 65.14
18:3 4.65 4.22 3.09 3.94 2.64 2.49
20:0 2.55 2.95 1.78 1.89 2.35 1.43
20:1 0.02 0.02 0.02 0.01 0.02 0.03
21:0 1.72 2.20 1.97 2.07 1.52 1.72
22:0 2.65 2.35 2.26 2.92 1.58 1.60
22:1 0.01 0.02 0.02 0.01 0.02 0.03
23:0 0.01 0.02 0.02 0.01 0.03 0.05
24:0 1.54 1.70 1.84 1.18 1.71 1.00
24:1 0.01 0.03 0.03 0.02 0.04 0.04

Expressed as percent and calculated from

peak area of gas liquid chromatograms. Fatty acids are expressed
number of carbon number of double bonds.

Each value is the mean of pentaplicate experiments.

Table 6. Fatty acid composition of glycolipid in ginseng at each age

Age
Fatty acids
1 2 3 4 5 6
12: 0 0.02 0.07 0.04 0.04 0.05 0.05
14:0 0.31 0.34 0.26 0.27 0.41 0.29
15:0 8.87 1.14 3.88 1.29 1.52 1.38
16:0 27.57 30.78 27.42 30.44 30.65 28.23
16:1 0.24 0.34 0.36 0.30 0.40 0.40
17:0 0.02 0.05 0.04 0.02 0.05 0. 03
18:0 0.02 0.04 0.03 0.02 0.04 0.02
18:1 5.04 4.20 4.30 4.36 3.91 3.36
18:2 46. 66 48.72 55.12 54. 00 54. 09 57.76
18:3 9.02 7.16 4.78 3.02 2.43 2.37
20:0 4.27 2.85 2.06 2.58 3.17 2.15
20:1 0.02 0.07 0.03 0.02 0.05 0.02
21:0 1.45 2.02 2.19 1.69 1.40 1.62
22:0 0.63 0.42 0.65 1.17 0.52 0.60
22:1 0.09 0.09 0.04 0.02 0.03 0.02
23:0 0.02 0.02 0.03 0.03 0.03 0.02
24:0 3.67 1.64 1.70 1.61 1.21 1.36
24:1 0.08 0.05 0.04 0.02 0.04 0.02

Expressed as percent and calculated from peak area of gas liquid chromatograms. Fatty acids are expressed as
number of carbon number of double bonds.

Each value is the mean of pentaplicate experiments.
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Table 7. Fatty acid composition of phospholipid in ginseng at each age

. Age
Fatty acids
1 2 3 4 5 6
12:0 0.05 0.02 0. 06- 0.04 0.08 0.05
14:0 0.15 0.13 0.12 0.12 0:19 0.17
15: 0 1.09 0.90 0.84 0.36 0.92- 1.21
16:0 39.28 32.65 29.11 29. 46 31.64 26.32
16:1 0.50 0.45 0.74 0.60 0.69 0.40
17:0 0.03 0.02 0.02 0.02 0.07 0.03
1 18:0 0.03 0.01 0.01 0.02 0.03 0.02
18:1 3.53 2.72 2.30 3.17 3.71 4.00
18:2 50. 08 54.67 57.82 55.27 51.88 57.33
18:3 1.46 2.74 1.98 1.96 1.24 2.20
20:0 1.50 1.42 1.57 1.54 - 2.73 1.82
20:1 0.03 0.01 0.01 0.03 0.03 0.02
21:0 1.30 1.39 2.00 1.37 1.25 1.46
22:0 1.45 1.16 1.84 2.96 3.47 3.10
2211 0.03 0.01 0.01 0.03 0.04 0.02
23:0 0.03 0.01 0.03 0.02 0.04 0.02
24:0 1.43 1.67 1.51 1.71 1.96 1.81
24:1 0.03 0.02 0.01 0.02 0.03 0.02

Expressed as percent and calculated from peak area of gas liquid chromatograms. Fatty acids are expressed as
number of carbon number of double bonds. Each value is the mean of pentaplicateexperiments.

Table 8. Fatty acid compoition of triglyceride of neutral lipid in ginseng at each age

Age
Fatty acids
1 2 3 4 5 6
12:0 0.06 0.02 0.06 0.03 0.02 0.06
Unidentified 7.55 6.18 3.90 4.76 6.54 6.47
14:0 0.10 1.12 0.11 0.13 0.12 0.10
15:0 1.07 1.12 1.30 1.21 1.46 1.09
'16:0 19.48 18.48 20. 64 19.76 18.43 17.44
16:1 0.06 0.05 0.07 0.06 0.02 0.05
17: 0 0.03 0.03 0.06 0.03 0.03 0.06
18: 0 0.02 0.02 0.05 0.03 0.02 0.04
18:1 7.43 6.15 ° 6.13 5.76 6.70 7.14
1 18:2 55.63 60.49 . 61.61 61.62 58.16 60.76
'18:3 1.78 2.30 1.78 1.90 2.66 1.56
20:0 1.50 1.82 1.12 1.46 1.39 1.70
o 20:1 0.02 0.02 0.06 0.04 0.02 0.06
21:0 1.85 1.26 0.96 1.04 1.94 1.45
22:0 0.57 0.78 0.61 0. 64 0.54 0.64
221 0.02 0.03 0.06 0.04 0.03 0.06
S 23:0 0.04 0.04 0.06 0.03 0.03 0.05
24:0 1.76 1.05 1.36 1.43 1.87 1.21
24:1 0.03 0. 04 0. 06 0.03 0.02 0.06

Expressed as percént and, calculated from peak area of gas liquid chromatograms. Fatty acids are expressed as
number of carbon number of double bonds. Each value is the mean of pentaplicate experiments.
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4 1.69 2. 56 2.19 105.00 1.07 112.51
5 1.94 1.63 3.00 103.75 1.18 111.50
6 2.13 1.56 2.75 101.88 1.50 109. 82

Each value is the mean of pentiaplcate experiments.
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