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Abstract[JThis study was conducted to elucidate the effects of light intensity using polyethylene
(P.E) net shading on the specific gravity, red ginseng quality, sugar and saponin contents of ginseng
root. The specific gravity significantly increased in the ginseng roots grown under the P.E net shading
as compared with that of common straw shading. The red ginseng quality under the P.E net shading
was improved in order of 10, 5, 15, 20, 30% of light intensity and the inside cavity and inside white
part decreased remarkably as compared with those of common straw shading. The ginseng roots grown
under the P.E net shading at 10% and 15% light intensity showed a significant increase in the total
sugar content but a significant decrease in the reducing sugar content at 15% light intensity as compared
with those of common straw shading. The amount of total saponin of ginseng roots was increased
under the P.E net shading at high light intensity as compared with that of common staw shading
and the ginseng roots grown under the P.E net shading at 10% light intensity showed an increase
in the diol group saponin but the ratio of PT/PD was decreased. Extract contents of ginseng root
under the P.E net shading was higher than those of common straw shading and the roots grown under
the P.E net shading at 15% and 20% light intensity resulted in a remarkable increase in extract contents.
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Table 1. Comparison of the specific gravity and the
water content of 6-year-old ginseng roots at
different light intensity under the shading

Root gravity (g/cm® Water content of root (%)
Total Tap Lateral Total Tap

T.LTRY —
Lateral
CS.$s? 0.940° 0.902® 0.934° 70.1a 69.5 70.3¢
PEY 5% 0.939° 0.920" 0939 699 69.1* 69.8°
PE 10% 0.969 0.960° 0.966" 68.9 68.2¢ 69.0*
PE 15% 0982 0.976* 0.986* 69.0° 683" 69.2¢
PE 20% 0.984* 0977 0.985* 69.5° 68.5° 69.0%
PE 30% 0.985* 0975* 0.987° 69.2¢ 68.4" 69.4°

U T.L.T.R: Theoretical light transmittance rate
» CS8.S : Common straw shading
% PE : Polyethylene net shading

In a column, treatment means having a common let-
ters are not significantly different at 5% level by
DMRT.

Table 2. Comparison of red ginseng quality at diffe-
rent light intensity under the shading of 6-
year-old ginseng plant (Unit: %)

5 Red ginseng quality
TLTR

Healthy Icrz;%llcti}? ngrtlgldlfart ep%gi‘tr%is
CS.s? 41 49* 20* 8
P.E?Y 5% 64* 31 6 12
PE 10% 68* 32 3 5
PE 15% 61* 36 6 3
PE 20% 52 38 8 6
PE 30% 48 40 4 12

U T.L.T.R: Theoretical light transmittance rate
» CS.S : Common straw shading
# PE : Polyethylene net shading
* Significant at 5% level of probability, compared
to common straw shading.
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Table 3. Quality of red ginseng on the different root
weights grown under the shadings in 6-year-

old plant (Unit: %)
Root Inside Inside  White
Shadings weight Healthy cavity white epidermis
(g/plant) part
60> 76.9 77 15.4 23.1

60~90 68.8 15.6 18.8 250

CS.SY 91~120 733 20.0 6.7 30.0
121~150 368 421 15.8 579

151< 23.1 69.2 77 50.0

Mean 55.8 30.9 129 37.2

60> 82.9 7.3 9.8 171

61~90 837 2.0 14.3 14.3

PE? 91~120 84.3 13.7 2.0 176
121~-150 75.9* 207 34 31.0

151< 414 51.7 13.8 51.7

Mean 736* 19.1** 87 26.3

P CS.S: Common staw shading
» PE : Polyethylene net shading(T.L.T.R: 10%)

* ** Significant at 5% and 1% level of probability,
compared to common straw shading.
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Table 4. Comparison of the total and reducing sugar
contents of 6-year-old ginseng roots at diffe-
rent light intensity under the shading

(Unit: %, d.w)

Tap root Lateral root

CsSY PE? PE?» CSS" PE? PE?

0%  15% 10% 15%
Total
ol osgr 3024 3106 245 244 244
sugar
Reducing ) ) ;
971" 838 529" 385 397 398
sugar

b C.S.S: Common staw shading
? PE : Polyethylene net shading

In a row, treatment means having a common letters
are not significantly different at 5% level by DMRT.
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Table 5. Change of sugar contents of 4-year-old leaf
grown at light intensity under the shading
(Unit: mg/g. d.w)

Sugar C.S.sP PE? 10% PE? 15%
Fructose 19.2° 20.4° 25.0°
Glucose 17.6° 22.0° 24.4"
Sucrose 47.8" 44.2¢ 41.0°

b C.S.S: Common: staw shading
2 P.E : Polyethylene net shading

In a row, treatment means having a common letters
are not significantly different at 5% level by DMRT.

Table 6. Correlation coefficient between total saponin
content and free sugar content in 4-year-old
ginseng leaf

Fructose Glucose Sucrose

Total Saponin  0.7972 0.9795* —0.6481

* Significantly at p=0.05
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Table 8. Contents of ginsenosides in 6-year-old ginseng root at different light intensity under the shading
(Unit: %, d.w)

Ginsenoside
T.L.T.R" Total
Rby Rb;, Re Rd Re Rg PT/PD? ginsenoside

C.S.8¥ 0.56 0.20 0.25 0.21 041 0.49 0.74 212
P.EY 10% .0.67 0.26 0.26 0.24 0.53 0.43 0.67 2.39
PE 15% 0.49 0.25 0.25 0.20 0.39 0.38 0.65 1.96

U T.L.T.R: Theoretical light transmittance rate

2 PD : Panaxadiol ginsenosides(Rb,+Rb;+Rc+Rd)
PT : Panaxatriol ginsenoside(Re+Rg))

» CSS : Common straw shading
Y PE : Polyethylene net shading
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Table 9. Contents of ginsenosides in the tap ad fine root of 6-year-old ginseng grown at different planting density

of shadings (Unit: %, d.w)
. Ginsenoside
Part of Planting Total Crude
root Shading density Rb, Rb; Re Rd Re Rg; PT/PDY ginsenoside saponin
{Line X Row)
5X 8(40) 016 004 006 005 011 0.23 1.10 0.65 3.68
6 10(60) 0.16 007 008 007 014 022 0.94 0.74 3.73
CcSs.s¥ 8 X 10(80) 0.17 008 007 006 012 0.26 1.00 0.76 3.08
8X12(96) 015 006 006 006 011 020 0.94 0.64 2.95
Mean 016 006 007 006 012 023 1.00 0.70 3.36
Tap root 5X 8(40) 020 005 006 005 015 023 1.05 0.74 3.83
6 X 10(60) 033 012 011 006 015 036 0.82 1.13 3.78
P.E?Y 8 X 10(80) 018 006 006 006 010 024 0.74 0.70 3.53
8X12(96) 014 005 006 008 012 021 1.00 0.66 3.45
Mean 021 007 007 006 013 026 0.95 0.81 3.70
5X 8(40) 040 016 019 016 030 026 0.61 147 7.80
6% 10(60) 068 031 035 027 056 029 0.52 246 8.18
C.S.8? 8 X 10(80) 056 028 026 019 036 025 0.47 1.90 7.95
8X12(96) 053 023 025 019 032 030 0.52 1.82 7.20
Mean 054 025 026 020 039 028 0.53 1.91 7.78
Fine root 5X 8(40) 0.52 0.22 0.21 0.14 032 0.21 0.48 1.62 9.53
62X 10(60) 070 036 037 027 051 034 0.50 2.55 9.03
PEY 8 X 10(80) 0.62 0.30 0.30 0.20 0.45 0.21 0.46 2.02 8.63
8 12(96) 091 043 041 026 048 036 042 2.85 8.33
Mean 069 033 032 022 044 028 0.47 2.26 8.88

D PD: Panaxadiol ginsenoside(Rb;+Rb;+Rc+Rd)
PT: Panaxatriol ginsenoside (Re+Rg))

# C.S.S: Common straw shading

¥ P.E: Polyethylene net shading (T.L.T.R. 10%)

Csﬁ;ré?:](;n straw %P.E net shading Comrl?on straw shading PE net shading
Tap root ine root .

= Tap root F Fine root
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7 ) ) - 7 E > <
] ] 5 o~ 2 pEaZ o %
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Retention time (min)
Fig. 1. Comparison of HPLC chromatograms of ginsenosides in ginseng tap and fine root grown under shadi-
ngs (A: Rb,, B: Rb,, C:R¢c, D: Rd, E: Re, F: Rg)).
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Table 10. Amounts of the extract of 6-year-old gin-
seng roots at different light intensty

T.L.TR" Tap root Lateral root
CS.s? 424" 442"
P.E¥ 5% 43.2° 44.5
PE 10% 45.1 45,8
PE 15% 50.8 47.1°
PE 20% 50.6 48.0
PE 30% 44.1° 45.2"

" T.L.T.R: Theoretical light transmittance rate
¥ CSS : Common straw shading
" PE  Polyethylene net shading

In a column, treatment means having common let-
ters are not significantly different at 5% level by
DMRT.
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