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Effect of High Temperature and Growth Light Intensity
on Fatty Acid Composition of Panax ginseng leaf.
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Abstract

Fatty acid compositions of Panax ginseng leaves (6 year) grown under different light
intensity in field and of the detached leaves exposed to high temperature(20 hours) were
investigated by gas chromatography. Linoleic, linolenic, palmitic and palmitoleic acid
were the major components(80%) of leaf lipid. The higher the growth light intensity,
the lower the percentage of unsaturated acids or bonds, indicating metabolic adaptation
to high temperature. Pattern similarity of fatty acid composition was little changed until
20% light but significantly different at 30%, suggesting 20% as limitation light intensity.
The close similarity of fatty acid composition between the leaves grown under 30%
light and the one at harvest rises uncertainty between adaptation to high temperature
and senescence. Total fatty acid content decreased with the increase of light intensity.
Short term high temperature(25°C or 35°C) increased total fatty acid content, unsaturated

acid percentage and insignificant difference in pattern similarity of composition.
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Table 1. Effect of growth light intensity on
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gas chromatography Varian model 3711,
Detector; FID, Column; 3mx1/8" stainless steel,
10% DEGS on chromosorb W. (60~80 mesh), In-
jector temperature; 230°C, Column Temp; 190°C,
Detector temp.; 250°C, Carrier gas; N.g] v}, Peak
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the fatty acid composition of Panax ginseng leaf

(Unit: %)
RL1 (%)
5 10 20 30 5*

Lauric (12:0) 0. 34 0.79 0.29 4.93 4.76
Myristic 14:0 0.88 1.76 1.52 5. 94 5.59
Pentadecanoic (15: 0 5.97 1.57 0.15 0. 67 7.45
Palmitic (16 : 0) 20. 48 23.92 24.09 32.80 26.70
Palmitoleic 16: 1) 12.10 12.65 13.44 2.35 7.54
Heptadecanoic a7:0 3.90 3.78 4.22 2.80 2.65
Stearic (18 : 0) 2.38 2.66 3.19 2.69 4. 64
Oleic (18: D 4.91 5.92 7.07 5.94 8.33
Linoleic (18:2) 26. 09 26. 39 25.86 25. 08 17. 49
Linolenic (18 : 3) 22.94 20. 55 20. 17 16.8 14.85

*Sampling in the early october(Recalculated from Kim and Choi®)

Other samples were on 4th August, 6th year.

RLI : Relative light intensity to total solar radiation at noon.
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Table 2. Pattern similarity of fatty acid com-
positions of Panax ginseng leaf grown
under different light intensity

10% 20% 0% (6%

5% 0.9783° 0.9655° 0.8214° - 0.8361°
10%  —  0.9972* 0.8803* 0.8814°
20% — — 0.8771*  0.8716°
30% — — —  0.9563°

* : October sample(Kim and Choi®)
a, b: Significant at p=0. 001 and 0. 01
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Table 3. Change of the fatty acid content in
Panax ginseng leaf grown under di-
fferent light intensity(% to control
5% light)

RL I(%)

10 20 30
Lauric (12:0) 162 46 338
Myristic (14:0) 138 91 159
Pentadecanoic (15 : 0) 19 1 3
Palmitic (16 : 0) 81 6 37
Palmitoleic (16 : 1) 72 59 4
Heptadecanoic (17 : Q) 67 57 17
Stearic (18:0) 77 71 26
Oleic (18: 1) 83 76 28
Linoleic (18:2) 70 52 22
Linolenic (18:3) 62 46 17
Total 69 53 23

RLI :'Relative light intensity, % to total solar
radiation at noon. Sampling on 4th. Aug., 6 years
old, plant
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Fig. 1. Effect of growth light intensity(% to total solar radiation) on the percentages of unsa-
turated bond on fatty acids of Panax ginseng leaf lipid.
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Fig. 2. Gas chromatogram of methyl esters of fatty acids from Panax ginseng leaf grown under
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Table 4. Effect of 20 hour temperature treate-
ment on the fatty acid content of
detached leaf of Panax ginseng

25°C 35°C
Lauric (12:0) 638* 540
Myristic (14:0) 197 220
Pentadecanoic (15 : 0) 113 148
Palmitic (16 : 0) 181 184
Palmitoleic (16: 223 204
Heptadecanoic (17 : 0) 104 144
Stearic (18:0) 132 118
Oleic (18: 1) 143 129
Linoleic (18:2) 158 187
Linolenic  (18:3) 158 229
) ,Total » 166 185

%: 9% to that of 15°C plot.

Table 5. Effect of temperature treatment on the
fatty acid composition of Panex ginseng

leaf(%).
15°C 25°C 35°C
Lauric (12:0) 0.23 0.82 0.62
Myristic (14:0) 1.20 1.41 1.39
Pentadecanioc (15:0) 4.62 3.14 3.70
Palmitic (16:0) 24.43 26.53 24.31
Palmitoleic  (16:1) 12.79 17.11 14.10

Heptadecanoic (17:0) 5.48 3.39 4.23

Stearic (18:0) "4.00 3.17 2.58
Oleic (18:1) 8.85 7.60 6. 16
Linoleic (18:2) 22.26 21.19 22.53
Linolenic (18:3) 16.15 15.64 20.37
20 hours treatement, Gyears old.
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Fig. 8. Effect of 20 hours temperature treatment
on the percentages of unsaturated bond
on fatty acids of the lipid of detached
Panax ginseng leaf.
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