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ABSTRACT

This study was conducted to define the effects of light intensity on the amount of saponin and free sugar

and the ratio of triol group saponin and diol group saponin (PT/PD) in the leaf of Panax ginseng C.A. Meyer.
4-Year-old ginseng plants were grown under the shadings of different light transmittance rate(LTR) of 5%, 10%,
20% and 30% for 5 months and the leafiets were sampled from 2nd low at late August to determine the amount
of saponin and free sugar.
— Rd was main ginseuoside in the diol group saponin but in triol group saponin, ginsenoside — Re showed
highest value and next was ginsenoside — Rg; and Rg, respectively. Up to 20% of light transmittance rate
(LTR), the ginseng leaves grown under high light intensity showed an increase in the amount of total saponin
and the ratio of PT/PD but the amount of total saponin and the r'atio of PT/PD but the amount of total saponin
and the ratio of PT/PD was decreased at the ginseng leaves grown under the shading of 30% LTR. The ginseng
leaves grown under the shading of 20% LTR showed a significant increase in the amount of glucose and fructose
but a significant decrease of sucrose content.

A significant positive correlation (r=0.992**) was recognized between the of amount of total saponin and
glucose.
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axadiol 3 20(S)- protopanaxatriol & Zi 9l.o+,
ojmj C-34r ¥ C-20ff, E+ G641 ¥ C-204l #
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[ AQUEOUS SOLUTION]

extd. w/Et,0

o o9} e AFES AREHBSU AE sa
poninol AZES e #= ohzt AFEe dolx 4
E 8 #fstn ged, olE ¢ saponinfisrel #
22 BiY Aoz 4480 o=ty AZE saponin
o) gl #EBEd el 2A EES ¢S HE
tro] Uctz s g olol #Her HARMA HER
&&= A9 gt

meld EFEEL THEL RO EFEHIA R
B Ao HEEAER Y saponind BE#LE RE
Sed v Aol ERE gL A g

I. REME ¥ K&

SHAZSRE XREY HEER 4454 ABT W
Y E ¥ (Light Transmittance Rate:L. T. R.
of BN 5%, 10%, 20% ¥ 30F Tl A #Hig
" AZESZ 8K WSl SEKzE £/A34

extd. wMeOH at 60°C

evapd. in vacuum

dissolved in H,O

I
|ETHER LAYER |

|
|AQUEOUS LAYER]

extd. w/H,0
satrd.

w,n - BuOH

I
[BUTANOL LAYER]

1
[AQUEQUS LAYER]
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Fig. 1. Flow chart of extraction and analysis of ginseng leaf
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Fig. 2. Visible spectra of carotenoids extracted with

hexane from ginseng leaf grown at different
light transmilttance rate (L TR)
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Fig. 3. Visible spectra of chlorophylis extracted
with ethy] ether from ginseng leaf grown
at different light transmittance rate(LTR)
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BB ®HslaA Analytical HPLC /ALC-2445
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(86 :14:10)% MY 10ml4 injection-& W<
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4 6
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side-Rg, 9| calibration curve & I8 & 3tded
1 $5E Table 13 2ok F3tFol ozl ginseno-
sides S BEL7 42 £RE YR U v
total saponin&&E 29 20% LTRe b3 23
3 ET=E+ Hnd Jeti o 2ok (Fig.5).
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AZE#e] 9 saponin ©l YA wHEolA He2 BT
He e A48t wetA saponin GO HE
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A ~Rd(214-4.12mg/g.d.u.)7t A% ©@ol
B
3
1
2
4

f T T T T T T
0 2 4 6 8 10 12

(min)
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Fig. 4. HPLC chromatogram of ginsenosides(A) and

sugars(B) in ginseng leaf grow at 10% LTR

Table 1. 'Change of ginsenoside contants(mg /g, d. w.) of ginseng leaf grown at different light trans-

mittance rate(L. TR)

LTR Panaxadiol (PD) Panaxatriol (PT)

(%) Rb, Rb, Rc Rd Re Rf Rg, Rg, Rg, Rh,
5 T T 0.07 2.14 1.28 0.50 1.06 0.62 0.24 0.52
10 T 0.19 0.10 2.74 4.00 0.58 2.60 1.92 0.78 0.64
20 T 0.22 0.13 3.40 4.42 0.80 3.70 3.30 1.64 1.10
30 T 0.19 0.13 412 3.76 0.84 3.60 2.36 1.06 0.74
T : Trace LTR: Light Transmittance Rate

aF=e dd2s triol Rl A+ —Re(1.28~4.42)
> ~Rg,;(1.06-3.70) > ~Rg, 0.62-3.30) ez
%ol &FE o] U tH(Table 1).

JtEBI =+ diol % saponin(~Rb,+ ~Rb,+R +
—Rqa) BEL ZkEge BE +F BmE A= Fig
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Table 2. Change of photosynthesis of ginseng
leaf grown at different light transmittance?

L. T. R.
5 10 20 30
Photosynthesis
(mgCO, /dm? /hr 128 172 196 1.27
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Fig. 6. Change of panaxadiol content of ginseng
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Fig. 7. Change of panaxatriol content of ginseng
leaf grown at different light transmittance
rate(LTR)

6) ol ol g & —Rd 4Rl
b BEREe Atk
%H, triol & saponin(—Re + —Rf +~Rg; +—RG,

#ins

+-Rg;+-Rh)) 8L 20% LTRZHA Zkgol
g % BmEot 30% LTRAAE 239 20
% LTRel i3] ¢424(2.60mg g d w) ®EALSA
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Fig. 8. Change of PT PD Value of ginseng leaf
grown at different light transmittance rate
(LTR)(PT : Panaxatriol, PD:PanaxadioD

o 5%y 10% LTDel Kild+ 814WA 1.84

mg/g.d. w.of @sto(Fig. 7). '

diol % saponin & 8ol # triol % saponin S&

o e 24 20% LTREZAA L ENE] BE

5 #2597 30% LTREC A 238 REH

93, 10% LTREUE HoH=6(Fig. 8) . ol:

30% LTROI A+ diol % saponin® #&mMA 42 tri-

ol % saponin€ 238 WA Bitoes & 4

Ut

2% Sanada %'9-& AZ# saponind PT/PD

it 0358Esa @Esld=d AZEE saponin 9

PT/PD9 H7 19~39E%Y ¥& 22 ek

AL Folds AHAEAH AFEAN A &% saponin

of Melg BITHE M triol & saponin® —&7} diol

% saponin 0 & ¥l Aoz A zmTh

3. BERMSRY it
TxBe 2R mE ERESBS BLE BHE
5}71 #1351 analytical HPLC /ALC-244 & FiA 3}
o REY HHEsEe HPLC chromat gram< Figd
-Be} e = standard sugar & calibration curve ©ll
oiste EEY EREEY S8%8/Lx Table 33 Aok
Table 3. Change of sugar contents(mg_,g) of

ginseng leaf grown at different light tr-
ansmittance rate (L TR)

L. T. R. (%)
Sugars®
5 10 20 30
Fructose 194 20,0 260 240
Glucose 17.0 226 250 242
Sucrose 484 434 400 448

a) Sugar content(mg,/g) indicates dry base of
ginseng leaf
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Table 4. Correlation coefficient between total
saponin content and free sugar content

Fructose Glucose Sucrose

Total

. ~0.879
saponin

0.878 0.992**

HEES B B saponin B B} AY
vy WHS Bed 20% LTR7ZHR+= ZxBy 8

fmel w2l Fructose, Glucose &E-& #&mstv 30% -

LTRAAE ®B4d 84S vehiz vk 224 s
crose+ 20% LTRZAX & SXES #ind =tet &
sl HAE 7 30% LTRAA+E o4l #Bins K=t
ABEol Ao EEEES RS total saponin & B9
B Table 49 2l Glucose &8I total sapo-
nin £ &Ml & r=0092*%* Fructose S &3} total
saponin & @ffoll & r=0.878, Sucrose & &3 total
saponin & Bl r=—-0.879 g=9 Sucrose &&
3} total saponin & BRJol & (-)9 HBRFEE 2
Q] - sucrose+ saponin &8kl EiE HEESHA
¥+ Aoz 44 = Glucose S B3  total
saponin & Bl ¥-& IFE(+)2 EBEol ER A
& A#E saponin& triterpenoid® glycoside2A a-
glycone Q1 sapogenin & C-3ff2t C-20fz, C-—6
fr9} C—20 firel ¥Ee) glycoside bond ol k3 &4
H+x zloe2 A glucse:s 2E€ saponin &kl B
Sta ok HEH —HKSIEHH® = triol group
saponin®] Yol o & glycoside # 4kl C-3
fr Bt C—6fr% B »"UA Glucose 7t e4s+ A
2 448

LlEe] #BRoAA By vie} ol AFS FHRS
{1 saponin® Bl FHR wel T 2RE »
°lZ 9o} saponing ol & AZES &&sls o
sl EliFel BENBY EEY ez AR

V. B

FEe £RM AZBEAS saponin HHES
£ 9 Panaxatriol (P T)./Panaxadiol(PD) K.l =] %]
= E%S TWRIX FHE HRXY 5 10, 20,
30%9 FHFE(WLTR) FollA Azt 454 AFEIE
A olEE FAESIYY v 2 #HEE 2T o

1. Ginsenoside?) §8& PD% A¥EWdM=-Rd
7t A% @3, PTH AEdel M+ —Re, Rg,,
~Rg, lBe= wtth

2. Total A4 PTH AXd4 83 PT PD
o v 20% LTR7ZHA Stako]l @& ¢85 B/
#Hhsh 30% LTRAAE <2 B=ldx, PDHR
AT S B ZokEe] By £& otz

3. Glucose, Flucwose & 8- 20% LTRAA 713
#eto vt sucrose £ B 23818 20% LTRAA 7
F Ak

4. Total AX W &8 GlucoseS Bl = E(H)
9| FEBA(r=0.992**)o] g drh
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