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Abstract

Six commercial ginseng products, red ginseng, white ginseng I and I, red ginseng extract,
white ginseng extract I and II were extracted with ethyl cther. Total fatty acid composition of
the extracted free lipids was analyzed by gas liquid chromatography and digital integrator was
used to measure the area of each peak.

Crude lipid contents of red and white ginsengs were similiar. Those of red ginseng extract, wh-
ite ginseng extract 1 and II were 1.10, 1.13 and 0.40 %, respectively.

It was found that 22 kinds of fatty acids existed in red and white ginsengs. Among them, 16
kinds of even numbered fatty acids were identified. Linoleic acid in red and white ginsengs was the
most abundant. The contents of that in red ginseng, white ginseng I and 1I were 63.33, 45.55
and 41.06 %, respectively. The next most abundant acid was palmitic acid, the contents of which
were 11.30, 14.4 and 18.10 % for red ginseng, white ginseng I and II, respectively. Major fatty
acids for red ginseng extract and white ginseng extract 1 were linoleic and palmitic acids in the
same order of magnitude. Linoleic and palmitic acids for red ginseng extract were 15.93 and
15.71 %, respectively, while linoleic and palmitic acids for white ginseng extract I were 21.94
and 19.15 %, respectively.

However, white ginseng extract 1I contained only 9.21 % of linoleic acid and 16. 13 % of palmitic
acid which was the major fatty acid.
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Detector: flame ionization detector

Column: 2m X 3mm(ID) glass column

Packing material: 15 % DEGS on 80/100 mesh

Uniport B
Column temp.: 120°C for 1 min then 7.5°C/min to
200°C and held

Injection temp.: 240°C

N, flow rate: 45 ml/min

H, flow rate: 35 ml/min

Air flow rate: 600 ml/min

Sensitivity: 103X 16

Chart speed: 10 mm/min
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Table 1. Contents of crude llplds in various ginseng products

Sample Mmsture (/) 1 Crude llpldS (/) Purified llpxds (/)

Red ginseng 9.20+0. 05% [ 0.860. 07 0.8440.06
White ginseng | 8.70+0.23 0.54+0.02 0.50£0.02
White ginseng I 7.58-+0. 11 0. 82-+0. 04 0.81+0.05
Red ginseng ext. 37 65+0. 01 ‘ 1.1040.22 0.3140.19
White ginseng ext. [ 40.15+0. 11 1.134:0.08 0.34+0.20
White ginseng ext. [ 38.7740. 19 ‘ 0.4030. 13 0. 1520. 05
* Mean + standard deviation
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Fig. 2. Gas chromatogram of methyl esters of
fatty acids in red ginseng
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Fig. 3. Gas chromatograms of methyl esters of
fatty acids in white ginseng I and II
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Table 2. Fatty acid compositions of the ether

extracted lipids from red and white
ginsengs*

Fatty acid | Red ginseng gvi‘rl\lsliet:g I gixgxixtge I
6:0 0.3040.00%% 0.094-0.01] 0.18+1.03
8:0 trace trace 0.1120.01

10:0 - -~ -
12:0 trace 0.07+0.01, 0.0740.01
14:0 0.33%0.00{ 0.3440.02; 0.3240.01
16:0 11.30+0. 04| 14.4310.04| 18.104-0.04
16:1 0.43+0.00] 1.0130.03] 1.094-0.01
18:0 0.7240.00] 2.6010.13 2.2310.02
18:1 5.76+0.04] 5.19140.00/ 6.41710.11
18:2 63.3310. 09} 45.55+0.11; 41.0640.21
18:3 } 5. 95-£0. 02 4.88+0.07] 3.36%0.03
20:0 1.3310.04{ 1.4940.02
20:1 0.4140.00{ 1.030.05 1.38+0.28
22:0 0.7410.02; 3.65+0.16; 3.53710.10
22:1 1.324+0.01] 3.41+0.15] 3.21+0.09
24:0 0.49+0.03] 1.19+0.25{ 0.980.00
24:1 0.49+0.01] 0.10+0.00| trace
Unknown 9.1340. 08| 15.1710. 14! 16.48::0. 15

* Values shown in table are peak area percentage of
methyl esters of fatty acids calculated by integrator.
**Mean + standard deviation
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Fig. 4. Gas chromatogram of methyl esters of
fatty acids in red ginseng extract
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Fig. 5. Gas chromatograms of methyl esters of
fatty acids in white ginseng extract I and
I
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Table 3. Fatty acid compositions of the ether
extracted lipids from red ginseng and
white ginseng extracts*

Fatty acid

6:0

8:0
10:0
12:0
14:0
16:0
16:1
18:0
18:1
18:2
18:3
20:0
20:1
22:0
22:1
24:0
24:1

Red
ginseng ext.

White
ginsenlg ext.

White
ginseitg ext.

!

15.

| 15.

0. 68-+0. 09**,

0.29+4:0.02
0.2840.01
0.5140.03
1.7240. 03
714:0. 47
3.3340.10
6. 561:0. 20
4.784+0.05
9310. 36
-91+0.26
.15630.21

-48:+0.50
-49+0. 14

0.3540.04

0.1620. 00
0.36+0.03
1.08%0.11
19.15%1.79
3.1240.25
5.2210.44
5.8310.18
21.944-0.12
2.58140.73
2.7940.01
1.76+1.38
5.7410.06
0.9740.45

2
2
2.8240.48
5
2
1

.354.0.27 |

trace [

Unknown | 33.024:0.99

1.08%0.02

trace
27. 53+0 68

0.294:0. 03,

0.080.01
0.11£0.00
0.280.00
0.4710.01
1.7240.03
16.1310.42
3.04:£0.10
7.25+0. 22
4.57%0.12
9.2140. 36
2.5240.06
3.0340.25
3.09+0.29
7.8611.30
{ 3.402+0.62
1.96-+0. 04
trace

35.28+0.02

*Values shown in table are peak area percentage
of methyl esters of fatty acids calculated by integ-

rator.

**Mean -+ standard deviation
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