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Abstract

Panax ginseng (6 year old) was grown 17°C/15°C and 27°C day/23°C night in the
light room of phytotron for 84 days. The composition of neutral lipid(NL),
glycolipid(GL), phospholipid(PL) and fatty acids were investigated in leaves. The con-
tents of NL and GL were higher in 25°C while PL was lower. Similarity (simple cor-
relation) of lipid composition between 16°C and 25°C was not significant for PL and
GL but significant for NL(p=0.001), indicating that PL and GL were important fac-
tors in ther mostability. Similarity of fatty acid composition between growth
temperatures was highly significant (p =0.001) for all three lipids, while similarity bet-
ween lipids was significant between NL and PL (p=0.01) and NL and GL (p=0.05),
but nonsignificant between GL and PL at 16°C. In NL digalactosyldiacylglycerol
(3->7°) increased but monogalactosyldiacylglycerol (10%) did not change at 25°C. In
PL phosphatidic acid (22 - 4%) and phosphatidylinositol (18 - 5%) decreased but
phosphatidyl ethanolamine (12->16%) increased at 25°C. Percent unsaturated acid
slightly decreased in NL and PL but greatly increased in GL at 25°C. Percent un-
saturated bond slightly decreased in NL but did not change in PL and GL.
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EBHAZE 6922 1/2000 a potell 1€ 304 °]Asted 16°C (17C 2/15C #hHdAHd &
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2 ether® 16412t %32 A s&sled AWAEE stelet.  Silicic acid column
chromatography?® chloroform & 7}Ax 3 4 4 2} neutral lipid%, acetone 2 2
glycolipidE, methanol® phospholipid& #2 st ®=ld 2z lipide TLCE =4 &
% A}8}3. dual wave length TLC scanner(Shimadzu)® 2zt =A-¥-& A =ksidcl,

Scanning &7 540 nmell 4 1,25mm height, 1.25mm widthe] slitell 10 mm/min
2] scan speed® scanning methodv #Hikfzol 23 reflection zig—zag3sh ot

219 A2 A -2 Mecalf 52 vl uiet AAR AukAS 0,5 N NaOH —methanol &
v 2120 £ BF,—methanol® # "ol A~=3}sl3n gas liquid chromatography
(GLO) = ®Alsledcl, GLC =72 FIDE injector temperature 230°C, &l 190°C,
WwEless 250°C e, 52 3mx1/8” stainless steele]lil chromosorb W (60~80
mesh) ol 10% DEGS® 71& $A395 N, F carrier gas® 329 Varian model
37118 AH&-3t o,
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Table 1. Contents of lipids in P. ginseng leaves grown at different temperature (% dw)

16°C 25°C
Pigment and neutral lipid 5.43( 54.3) 4.86( 50.0)
Glycolipid 3.57( 35.7) 3.43( 35.3)
Phospholipid 1.00( 10.0) 1.43( 14.7)
Total lipid 10.00(100 ) 9.71(100 )

( ): % of total
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Fig. 1. TLC chromatogram of leaf neutral lipid of P. ginseng grown at different temperature.
MG : monoacyl glycerol, I, IT, III, IV : unknown, DG: diacyl glycerol, TG tracyi ¢ ~ arol,
FA: fatty acid, SH: sterol esters and hydrocarbon

3 ¥ 82 monoacylglycorol(MG), sterol esters and hydrocasrbon 2] 3 unkrown
1o} F2 B3 free fatty acid®= 11%+ =l MGHE} diacylglycerol(DG) 2 6%l
E#slct, 16C, Al ARl 25°C el MG2 DG ¥ unknown 12 %718 71 <
1} sterol esters®} free fatty acids+ 343},

Glycolipid + esterified sterylglycoside(ES)<®} unknown IV7} 61% v+ = =
monogalactosyl diacylglycerol(MGDG) 7} 10% el t}, sterolglycoside?} 9% 2 <4 ul
M7t 80%~7F "k, digalactosyl diacylglycerol(DGDG)& 3% #3alvh, ai&oAe
sterolglycoside?t 7FAF %ol Fr7Fslar <oFe] 714 2w ESw 1/48 s,

g FA 2 I4& FAHEE DGDGE weld F7hsta MGDGe: W3bA] ofvlssdct, A}
wt A 8-l Atriplex lentiformise] A galactolipids®] Arel dh2ke W82 %o 2sle] A
HElslA] ol R APAFHA=9 o E A ste] ),

2l 2] A& phosphatidic acid(PA), unknown II phosphatidyl inositol(PI)e] tf %%
22 62%+ =7 phosphatidyl glycerol(PG)-& 9%7F ¥}, 8ol A= ofe] w2
PC, Pl ®dA3tA 24383 unknown 1% wre g 4%k, 28y chlorophyll&
T4d 8l+= phosphatidyl glycerol& 9%l A 21% & % 7}3l™ mitochondria®t& 4 s}
+ phosphatidyl choline(PC) 3 phosphatidyl ethanolamine(PE)+ 7%l A 9% 2,
129%-°l A 16% & Z7}+8tt}. Glycolipids®} phospholipidst X% 16°C Kt} 25 of 4
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i, 2. TLC chromatogram of leaf glycolipid of P. ginseng grown at different temperatures.
DCDG: digalactosyl diglyceride, CE: cerebroside, I, II, III, IV: unknown, MGDG:
monogalactosyl diglyceride, ES: esterified steryl glycoside
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i"iz. 3. TLC chromatogram of leaf phospholipid of P. ginseng grown at different temperatures.
ori: origin, PS: Phosphatidyl serine, I, II, III: unknown, PG: Phosphatidyl glycerol, PI:

Phosphatidyl inositol, PE: Phosphatidyl ethanolamine, PC: Phosphatidy! choline, PA:
Phosphatidyl acid
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Table 2. Percent composition of leaf lipids of P. ginseng grown at different temperatures

Neutral lipid (+ pigment) Glycolipid Phospholipid
Composition 16°C  25°C  Composition 16°C  25°C  Composition 16°C  25°C
M l- Digalactosyl
onoacy 25 g o BAACIOSY 3 7 Oringin 7 10
glycerol diacylglycerol
Unknown | 15 13 Cerebroside 2 6 Unknown [ 7 4
Phosphatidyl
Diacylglycerol 6 3 Unknown | 5 4 . Oép ahdy 18 5
inositol
Phosphatidyl
Free fatty acids 11 8 Sterolglycoside 9 23 Oép ahdy 7 9
choline
Phosphatidyl
Unknown 1 3 3 Unknown II 5 11 osphahcy 2 6
serine
Phosphatidyl
Unknown II 5 3 Unknown II 4 7 ospRatcy 9 21
glycerol
Triacylglycerol 6 5 Unknown [V 23 22 Unknown 11 22 12
M lactosyl Phosphatidyl
Unknown IV 7 g noBaRANT 10 OSPREIYL e 16
diacylglycerol ethanolamine
Sterol esters 21 18 Esterified ‘ 39 10 Ph'()sphatidic 29 4
and hydrocarbon sterylglycoside acid

Unknown III 14 12

Table 3. Composition similarity of leaf lipids between growth temperatures 16°C and 25°C in P. ginseng

Neutral lipid Glycolipid Phospholipid
n 9 9 10
r 0.9589 0.3412 0.2872
p 0.001 NS NS

r: Simple correlation coefficient, p: significance
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Table 4. Fatty acid composition of leaf lipids in P. ginseng grown at different temperatures (%)

Neutral lipids Glycolipids Phospholipids
15°C 25°C 16°C 25°C 16°C 25°C
Myristic 14:0 3.25 7.32 0.13 0.19 0.24 0.17
Pentadecanoic 15:0 2.55 6.06 0.01 0.03 0.05 0.00
Palmitic 16:0 21.7 20.5 10.5 747 24.4 27.1
Palmitoleic 16:. 3.46 3.62 1.92 3.54 8.31 5.40
Heptadecanoic 17:0 1.38 2.88 14.3 11.2 2.80 2.01
Stearic 18:0 4.54 0.00 0.56 0.71 0.89 0.88
Oleic 18:1 3.54 7.07 2.03 0.74 5.50 8.18
Linoleic 18:2 25.1 26.4 14.5 23.0 34.2 29.4
Linolenic 18:3 325 26.1 56.6 53.2 23.6 26.9
Unsaturated acid 66.6 63.2 62.0 80.5 71.6 69.9
Unsaturated bond 8.78 7.93 11.23 11.46 8.57 8.57

0

|

Zt A AFHe] Aukl 2A4E& ¥BW Table 49 %2}, FAH A=A = myristic,
Abo] puifitkaol A Z718lsd 2w linolenic acid”} 7HA %
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Table 5. Similarity of fatty acid composition of leaf lipids in P. ginseng grown at different temperatures

between temperature between lipids
NL GL PL NL-GL NL-PL GL-PL
r 0.9559 0.9794 0.9781 16°C 0.7889 0.9115 0.5593
25°C 0.7558 0.9540 0.6962
P 0.001 0.001 0.001 16°C 0.05 0.001 NS
25°C 0.05 0.001 0.05

R: correlation coefficient, p: significance
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