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SUMMARY

[. Title

Investigation of Optimum Condition and Technique
Development for Producing fresh ginseng of excellent root

shape and large size

II. Objective and Importance of Research

Korean ginseng is cultivating in Korea, the northeastern provinces (Jilin,
Liaoning, and Heilungjang) of China, Japan, Germany and Russia. Korean
ginseng has the longest cultivation history and its medicinal effect is definitely
superior to the other Panax species.

For ginseng which is cultivated under artificial shade, plant growth is directly
influenced by the microclimate under the artificial shade. It is one of the most
important factors for ginseng cultivation to construct an artificial shade in which
the microclimate under the shade is suitable for plant growth.

Its growing state as well as morphological characteristics are far different
from the cultivated ginseng. These differences are caused by intended and/or
unintended selections by ginseng growers since initiation of ginseng cultivation
in Korea.

It is very important for full root growth of ginseng that the soil of a ginseng
garden should have a high water holding capacity and be well drained. A good
plant growth and root yield can be attained in the soils from weathering of
gneiss, basalt, or mica schist. For ginseng cultivation, granite soil is not as
good because of its low capacity to retain water. But, if an increase of
capacity to retain water is possible, a good result might be expected also in

granite soil. Lime stone soil is extremely unsuitable for ginseng cultivation.

-7 -



Korean ginseng is a shade plant whose photosynthetic response is saturated
at much lower light intensity than are those of other species, and its light
compensation point is only about 0.5 klux. But plant growth is depressed for
lack of photosynthesis at low light intensity, while photosynthetic ability is
lowered and chlorophylls are reduced at high light intensity. The higher light
intensity beyond saturation point causes leaf burn followed by early defoliation.

Growth rate of wild Korean ginseng is very slow in comparison with those
under cultivation. And it is affected very much by environmental conditions. The
wild ginseng plant has thin and small leaflets, and a slender stem. The number
of digitate compound leaf increases with their age but the rate of increase is
very slow and is not constant as it is with the cultivated ginseng.

Prevailing 4 layer shade net can not escape from wet damage due to the
heavy precipitation through net during rainy season. Shade structure for 4 layer
shade net is higher temperature than traditional thatch structure, and higher
temperature on photosynthesis and early leaf fall occurs frequent.

New, shade materials cutting off rain must be selected and tested in relation
to the height of shade net depending on plant height with age. For the
selection of new shade material the investigation of microclimate in the shade
structure in relation to growth of ginseng is needed. Recently, new shade plate
reflecting light is developed and many farm are using it. Optimization of shade
structure for the new light-reflecting shade plate is the main objection of this
research.

This study was conducted to investigate the optimum condition for ginseng
cultivation. photosynthetic characteristics, growth, yield, quality and root-shape
of 2-5 years old ginseng grown under different shading material(shade plate,
polyethylene net), functional organic materials, soil water and planting densities

were evaluated and analyzed.



[I. Content and Range of Research

Research range in this study can be largely divided by 4 fields as the following
below.
- Investigation of plant growth, yield, quality and root-shape under different
shading materials of shade plate and shade net.
Planting density was 3 levels of 5x9, 7x9 and 9x9
Soil water supply methods(Top supply, row supply)

Functional organic materials and organic nutrient solution.

IV. Results and Application Prospect

1. Result

1) Change of growth and quality by shade structure change

Growth of stem, leaf part and root weight were also better for the shade
plate and thatch than the shade net. Stem length was increasing with age,
resulting significant at 3years o0ld(25%), 4 years old(12%), 5 years old(9%).
Especially, the leaf areas show more large difference that is more shade plate
and thatch than the shade net. Fresh top weight at 3, 4 and 5 years old was
highest for shade plate. Photosynthetic rate was increasing with light intensity
and showed the maximum at 200-300umol/m’ - s. Photosynthetic rate was
greater with the shade plate than the shade net during July, August and
September, and light saturation point seemed a higher tendency. The thickness
of mesophyll tissue of ginseng leaf was greater with the shade plate than the
shade net. Chlorophyll content decrease in the shade net from September and
rapidly in October while in the shade plate it started and rapid in October. The
root fresh weight and root diameter per plants of 3-5 years field in relation to

shade materials being highest in shade plate. Root exudation showed greater



tendency with the shade plate than the shade net through the while crop
season suggesting greater root activity with the shade plate. Root quality was

higher in the shade plate.

2) Change of growth and quality by functional organic materials

Top growth of 2-4 year old ginseng by functional organic materials in June
is higher than of the control.. Fresh weight of root under functional organic
materials is remarkable increase than the control group. It is expected that the
treated root rather than the control would have a larger increase in total
ginsenosides content. By the content of each treatment in plant, functional
organic materials is the highest in this experiment. Expecially, the content of
Rbl, Rd and Rgl+Re in ginsenosides higher than others. The ratio of PD and
PT was increased with kinds of organic material. In addition, PD shows more
considerable increase than PT. The significant result is obtained that GPI
ratio of treated groups are higher than that of the control.

It is considered that the best compost in the condition investigated is
functional organic materials. Ratio of growth, total saponin, PD and GPI is

the highest in the condition of functional organic materials.

3) Change of growth and quality soil water supply
Growth of top and underground part by water supply treatment show an
increasing tendency in comparison with non-water supply treatment, same
tendency is indicated in root yield. Also, Root quality by the water supply
treatment was higher. Especially, row supply treatment show an increasing

tendency in contrast to top water supply.

4) Growth status and yield by planting density
Planting density show an increasing tendency as planting number grows
larger. Leaf area is 384, 379, and 380cn’ for 3 years old, and 923, 897, 870ci’ for
4-years old, and it grew into 1287, 1027, 100lcx’ for 5-years old, individually.

_10_



Distinctive difference of leaf area in 3 years old is not confirmed as the
mentioned above, but its meaning difference is observed for 4 and 5 years old
(63 weeks, and 81 weeks, respectively). Top and root weight was greater in 45
plants than 72 plants per 3.3m’ but its yield was greater in the plot of 72
plants in 3-5 years old.

Root diameter and weight was greater for 45 plant plot but yield was grater
for 72 plant plot(3.0kg) and least for 45 plat plot.Root quality was higher in the
63 planting density

2. Application prospect

Precipitation preventive light-reflecting shade plate can replace for
polyethylene 4 layer shade net with higher yield, better quality and lower cost.
Optimum density depending on yield and quality appeared to be 63plants/3.3m’.

Water supply in Soil by row water supply is more effectively encouraged in
comparison with top water supply.

Fresh weight of root, quality and content of total ginsenosides is remarkably
recommended because its effectiveness 1is increased by functional organic

materials.
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&b dEFIo wE R YA A, A o], A2 o] W)
ARl <) 23 v
A - 5 35 A5 3
AA TF el g4 & Aol A4 F Aol 44 & Ao A4
(cm) (mm) (cm) (mm) (cm) (mm) (cm) (mm)
0~2 1.0 31 27 1.0 - 10 23 52 1.7 15 33 14
2~4 10 126 1.0 - 3.0 - 30 85 23 15 51 0.6
4~6 - - - - - - 20 172 15 65 159 37
6~8 20 53 20 - 85 - 50 101 26 45 153 20
8~10 50 100 1.8 4.0 - 43 15 135 18 50 140 1.7
10~12 2.0 - 1.3 - 10.0 - 40 155 63 35 167 29
12~14 - - - - - - - - - 40 20 70
I
A AEE
A - a5 -7 A5 A
A TF el AR & Aol A4 F Aol A4 F 2ol A4
(cm) (mm) (cm) (mm) (cm) (mm) (cm) (mm)
0~2 20 70 415 10 51 09 20 40 14 20 56 2.2
2~4 30 135 31 10 43 1.5 - - - 20 142 39
4~6 80 93 23 20 89 20 30 70 41 30 78 09
6~8 150 180 26 30 100 30 40 138 79 40 82 21
8~10 - - - 30 119 42 20 29 12 50 164 90
10~12 - - - 20 114 74 30 119 65 20 70 30
12~14 - - - - - - 50 110 30 40 80 47
ol - - - - - - 50 60 17 - - -
ARl <) 2 3
A 75 T A5 T
AA TF el g4 TF Aol A4 F Aol 44 & Ao A4
(cm) (mm) (cm) (mm) (cm) (mm) (cm) (mm)
0~2 30 76 20 20 68 21 25 64 23 35 93 2.9
2~4 35 79 61 70 106 52 38 124 28 47 127 34
4~6 15 110 44 37 73 21 37 124 36 22 92 2.3
6~8 20 113 24 65 80 43 41 102 33 39 112 47
8~10 20 122 56 20 84 38 62 146 44 35 121 6.3
10~12 30 84 22 - - - 6.0 108 45 20 94 8.1
12~14 - - - - - - - - - - - -
I
¥ AF 2004 39, 5 2005 43, Sb: 2006 5
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¥ 8 dEFZF u}E Ginsenoside? W3}

Content of Saponin (%)
Rbl Rb2 Re Rd Re Rf Total
o 0.03 0.07 0.19 0.44 0.88 0.01 1.62 (100)
g =7 0.006 0.004 0.008 0017 015 0005 0.19 (100)
it 0.73 0.45 0.52 0.22 1.05 0.17  3.16 (100)

= 0.01 0.09 0.18 0.33 0.87  0.003  1.49 (91.8)
g =7 0.003  0.007 0004 0.013 0.12 0.003  0.15 (75.8)
it 1.19 0.31 0.90 0.26 1.60 0.22 4.48 (142)

o]9} & AFE Ginsenoside?] PDAS} PTA R EElsle] AES B 3% 99
A HE ket o] BE A Fol A= PDAVE PTAXRY =& S HJa, o

= , =
Byze] me Waks Aol Aol vistel PTAV F7hshs 4TS nar
FAZO FF S DA A& uket ol AyRel F/k ARsgEd, ol

2 A mYPEAR 343 GPIZ AES RYA 1 Z7MEL 2%E A% =
7S Bk ol ate]l Aol ate] F a3k HIFAFES AFEU Y] ko] JE
kex

3FS FEAAA UEY Bols A2 Au7hAe AuriEe MR AR

¥ 9. dEF x| w2 ginsenoside?] PDAI2} PTA ¢ H3}

A 2] - PD PT PD/PT EFALEY GPI
- 102 1.2 161 316 265
(100) (100) (100) (100) (100)

s 2.66 1.82 1.46 448 775
° (139) (149) (91) (142) (292)

*GPI(Ginsenosides Prodction index) = Total saponin x Root dry weight.
PD : Panaxadiol ginsenosides ( Rbl + Rb2 + Rc + Rd )

PT : Panaxatriol ginsenosides ( Re + Rf )
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0.6590%x  0.5493#%x  0.9264%x* 0.3010 0.7211%x  0.7982%x
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0.1043 0.1960
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%12, f7lEnRY EFAY7E EGEY sl v g3 Qd 22, 2004)

Soil Porosity Hard- pH| EC |OM | P05 Ex.cation

Ireatment ‘i‘zfg o) | 15 | 1:5) |(aS/m)| (%) |(me/ke) K(Cm‘g/ kgﬁﬁg
0~10 2.7 81 | 651 ] 1.71 9 94 0211 93 | 27

Control [10~20| 705 87 |6.07] 1.15 9 112 0171 95 | 29
20~30| 79.7 83 690 | 1.28 8 104 0141 93 | 25

0~10 69.4 8.0 6.5 2.40 10 91 042 95 | 34

o | 4kg/Z+ |10~20| 70.7 8.4 6.5 1.74 9 92 0281 94 | 29
‘7”]_ 20~30| 70.8 7.8 6.6 1.42 8 98 016 93 | 2.7
. 0~10 70.2 9.6 6.1 2.70 6 80 0551 94 | 3.1
HE] 8kg/7F [10~20| 72.1 104 | 64 2.15 9 85 068 93 | 27
- 20~30| 72.8 9.3 6.5 1.74 6 32 0361 93 | 26
0~10 72.4 105 | 5.9 2.88 9 81 0791 91 | 39

1 12kg/7+|10~20| 76.6 112 | 65 2.10 8 81 0611 92 | 28
20~30| 76.6 9.7 6.6 1.32 8 80 0771 92 | 27

0~10 64.6 8.2 6.9 2.80 9 96 0221 95 | 34

o | 10g/7F |10~20| 68.1 79 6.5 0.96 8 101 021 94 | 27
‘7r|]‘ 20~30| 66.2 7.3 6.6 0.96 8 104 0171 93 | 26
. 0~10 67.4 85 6.1 2.33 6 93 0251 92 | 31
:] 20e¢/7F 110~20| 66.8 8.1 6.5 1.15 8 95 0231 91 | 27
= 20~30| 62.9 79 6.6 0.95 8 99 0191 93 | 27
0~10 68.1 8.4 6.0 1.42 9 85 0251 91 | 26

2 30g/7F [10~20| 64.6 8.1 6.6 0.85 8 89 0211 92 | 27
20~30| 65.2 7.8 6.7 0.76 8 85 0191 94 | 27

0~10 65.0 89 59 2.15 9 93 0711 95 | 24

o 1200g/7F10~20| 67.2 79 6.5 1.36 8 91 0691 99 | 28
‘7r|]‘ 20~30| 64.8 8.1 6.6 1.32 8 89 0581 96 | 28
o 0~10 63.5 8.3 59 2.22 10 98 078 | 98 | 36
; 400g/7F|10~20| 67.9 7.2 6.5 0.98 8 93 0591 99 | 31
= 20~30] 67.3 75 6.6 1.04 8 95 0511 96 | 34
0~10 69.2 8.6 59 2.41 9 97 0841 99 | 38

3 600g/7F|10~20| 69.6 79 6.5 1.17 8 91 074 97 | 3.1
20~30| 65.3 75 6.6 1.04 8 87 069 | 97 | 27
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% 13 f7lEn Ry EFAY7E EGEY sl v 23Ed 22, 20051)

Soil Porosity Hard- pH| EC |OM | P05 Ex.cation
Ireatment ‘i‘zfg o) | 15 | 1:5) |(aS/m)| (%) |(me/ke) K(Cm‘g/ kgﬁﬁg
0~10 74.2 81 | 651 ] 1.71 9 94 0211 93 | 27
Control [10~20| 72.3 87 | 607 1.15 9 112 0171 95 | 29
20~301 70.3 83 | 690 1.28 8 104 014 | 93 | 25
0~10 72.1 8.0 6.5 2.40 10 91 042 | 95 | 34
4kg/ZF |10~20| 745 8.4 6.5 1.74 9 92 0281 94 | 29
r 20~30| 75.2 7.8 6.6 1.42 8 98 016 93 | 2.7
7] 0~10 75.8 9.6 6.1 2.70 6 30 0551 94 | 3.1
£ 8kg/7F |10~20| 72.1 104 | 64 2.15 9 85 0681 93 | 27
1] 20~301 73.1 9.3 6.5 1.74 6 82 0361 93 | 26
= 0~10 75.6 105 | 5.9 2.88 9 81 0791 91 | 39
1 12kg/ZF|10~20| 779 112 | 65 2.10 8 81 061 92 | 28
20~301 77.3 9.7 6.6 1.32 8 30 0771 92 | 27
0~10 65.1 8.2 6.9 2.80 9 96 0221 95 | 34
o | 10g/7+ 110~20| 69.0 79 6.5 0.96 8 101 0211 94 | 27
; 20~30| 68.2 7.3 6.6 0.96 8 104 0171 93 | 26
. 0~10 68.5 85 6.1 2.33 6 93 0251 92 | 31
; 20g/7F 110~20| 69.1 8.1 6.5 1.15 8 95 0231 91 | 27
- 20~30| 66.2 79 6.6 0.95 8 99 0191 93 | 2.7
0~10 70.1 8.4 6.0 1.42 9 85 0251 91 | 26
2 30g/%F |10~20| 65.1 8.1 6.6 0.85 8 89 0211 92 | 27
20~30| 674 7.8 6.7 0.76 8 85 0191 94 | 27
0~10 70.7 89 59 2.15 9 93 071 95 | 24
» 1200g/7F|10~20| 682 79 6.5 1.36 8 91 0691 99 | 28
; 20~30| 66.3 8.1 6.6 1.32 8 89 0581 96 | 28
. 0~10 71.5 8.3 59 2.22 10 98 0781 98 | 36
; 400g/7+10~20| 69.3 7.2 6.5 0.98 8 93 0591 99 | 31
= 20~30| 68.9 75 6.6 1.04 8 95 0511 96 | 34
0~10 73.2 8.6 59 2.41 9 97 0841 99 | 38
3 600g/7+10~20| 71.8 79 6.5 1.17 8 91 074 9.7 | 3.1
20~30| 69.5 75 6.6 1.04 8 87 069 | 97 | 27
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# 14 FrlEv R EFAYV ESwdsteded v a34d T EA, 20061d)

Treatment dig}tlh Por(()) ity Hni?s pH EC JOM| P05 (frigli?lzg)
(cm) (%) () (1:5) [(dS/m) | (%) | (mg/kg) K | Ca | Mg
0~10| 713 85 | 6.0 | 154 8 39 014 | 87 | 2.2
Control  [10~20| 79.7 89 | b4 | 098 9 101 (011 91 | 24
20~30] 76.9 87 | 6.1 | 113 7 92 029 9.0 | 21
0~10| 69.0 72 | 59 | 235 8 80 031] 88 | 3.0
o | 4kg/ZF [10~20] 714 77 | 57 | 1.68 8 79 019 | 89 | 2.2
; 20~30] 725 69 | 6.0 | 1.26 7 89 008| 86 | 2.1
. 0~10| 716 86 | 57 | 255 5 75 045| 9.1 | 2.8
; 8kg/Zt [10~20| 719 95 | 6.1 | 201 8 79 051 86 | 2.1
20~30] 722 79 | 59 | 1.62 6 73 029| 84 | 19
= 0~10| 731 89 | bb | 276 3 71 071 | 85 | 3.1
1 12kg/ZF|10~20| 759 100 | 64 | 193 6 76 052 89 | 2.2
20~30] 76.5 88 | b8 | 1.28 8 74 068 | 83 | 2.3
0~10| 647 74 | 6.1 | 263 8 87 016 | 89 | 29
o | 10g/7F [10~20| 68.8 6.8 | 6.0 | 0.85 7 9 013 ] 88 | 2.0
; 20~30] 65.2 6.2 | 57 | 0.79 7 96 014 | 87 | 2.1
. 0~10| 674 71 | 53 | 2.22 5 32 016 | 86 | 25
; 20g/%+ |10~20| 67.8 69 | 58 | 1.02 6 87 018 | 84 | 2.2
20~30] 61.9 70 | 57 | 0.89 6 92 012 | 87 | 20
= 0~10| 673 75 | 52 | 131 9 76 020 | 81 | 23
2 30g/ZF |10~20| 64.0 73 | 6.1 | 0.69 8 81 017 | 83 | 24
20~30| 64.6 72 | 59 | 058 6 74 009 | 84 | 2.3
0~10| 66.2 80 | 51 | 2.00 8 83 066 9.0 | 1.9
o |200g/%F(10~20| 67.1 6.7 | 57 | 117 8 88 062 94 | 21
; 20~30] 639 77 |59 | 115 7 76 051 91 | 20
. 0~10| 69.7 6.6 | 54 | 2.13 9 90 069 93 | 3.1
; 400g/7+110~20| 68.3 65 | 53 | 0.74 7 85 056 | 9.1 | 2.7
- 20~30] 66.5 69 | 59 | 0.89 7 87 041 89 | 2.8
0~10| 699 78 | 52 | 228 8 92 015| 96 | 3.0
3 600g/7F|10~20| 68.7 69 | 54 | 1.06 7 33 012 92 | 24
20~30] 65.0 64 | 6.1 | 0.87 8 79 013] 9.1 | 2.2
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CERNET CRE e FEE
T8 (SPAD values) (cm/ 7N A) (cm) (mm)
39 4di gde 4de 39 49 3dE 4
o] 2.2 5.9 2644 5904 239 378 16 53
(1000 (100) (100) (100) (100) (1000 (100)  (100)
gPay 407 3503 8187 %5 460 50 78
(109) (1135 (325 (1438 (1067 (1217 (1080)  (135.4)
ShgPlany 330 392 3387 794.3 2%.4 418 49 71
74 (1025 (1093)  (1281) (1345 (1105  (1106) (1065  (1232)
L U - 389 3710 7767 2%.1 454 49 71
(131) (1085  (1403)  (1316) (1092 (1202 (1065  (1240)
- 339 396 3533 806.6 2%.0 444 49 73
B (162)  (1104)  (1336)  (1366)  (1088) (1175  (107.0) (1275)
ogpay S 363 3213 7805 248 389 54 59
1078 (10120 (1215 (1337 (1038 (129  (1183)  (1024)
oy B9 366 3416 75 241 382 53 66
714 (1115 (1019 (12920 (12660  (100.8)  (10L0)  (1141)  (1150)
HE2 ey B8 371 3017 7565 %.1 8.1 48 63
(1060) (1035 (141 (12800  (1176)  (1008)  (1043)  (110.3)
e 3438 363 215 764.2 957 384 52 63
ot (181)  (1013)  (121.6)  (1204)  (1074)  (1016)  (1122)  (109.2)
357 0.1 3462 766.9 %6 418 50 68
00@/Plant) — 1100) 18 (1309 (129 Q07D (107 (1087  (179)
328 47 396.1 876.2 2%.1 472 51 81
s 0EPEDgoe G163 498 484 (10500 (12500 (1100)  (1415)
LEE SO 394 385.2 8257 9.0 452 53 73
(1064) (1099 (1457 (1399  (1046) (1195  (1161)  (1274)
o 341 404 3758 8229 952 48 51 74
o (1060) (1127 (1421 (1394 (1056) (1184 (1116  (129.0)
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B 4TS BQa 20069 4dTolME 140% bk A4S B ob&d,
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¥ 16. f71dv] 5 w2 4 A FHE 5420049, 20054, 20061 A1)

&+ %em) & Al(cm) <+ 2 7% (mm)
2 3 4 2 3 4 2 3 4
= 22.8b 25.1a 28.9b 6.6b 6.5b 7.7 11.6b 12.4b 21.8b
42

(100) (100) (100) (100) (100) (100) (100) (100) (100)

4(kg/Plant) 229b  191b  29.1b 6.5b 6.2b 9.5a 11.7b 13.3b 23.5a
£ (1004) (76.1)  (100.7) (985)  (954) (1236) (100.8) (107.3) (107.7)
8(ke/Plant) 249a  202b  31.6b 5.9b 6.2b 1282 139a  14.3a 22.3b
€ (109.2) (80.3) (109.6) (89.4)  (954) (166.1) (119.8) (115.1) (102.0)
12(kg/Plant) 235ab  19.3b  29.1b  74ab 6.7b 10.1a  139a  139b 23.1a
£ (103.0) (76.9) (100.8) (121.2) (103.1) (131.0) (119.8) (112.1) (105.6)
e 23.8 19.5 29.9 6.6 6.4 10.8 13.2 13.8 23.0
°v (104.2) (77.8) (103.6) (100.0) (97.9) (140.3) (1135) (111.6) (1054)
10(g/Plant) 205b  21.3a  355a 9.2a 6.4b 1232 11.0b  15.0a 24.3a
g (89.9) (849 (1229) (1394) (985 (1605 (948) (121.2) (111.3)

183b  190b  361a  83a  9la 1052 106b 137b  245a
20(g/Plant)  (g53)  (758) (125.1) (1258) (1406) (137.1) 914) (1103) (112.2)

ZHo
N
—

5714
ME 2 0 o 20db 175b 3L2ab 72ab 7db  102a 113 129 234a
giant(@32)  (69.7) (1082) (109.1) (1088) (132.6) (97.4) (1036) (107.1)

. 196 193 343 82 75 110 110 139 241

d+t ®61) (768 (1186) (1247 (1159) (1429 45 (118) (110.4)

206b  230a  3L6ab  67b  85a  95a  1l4b  127b  230a

200(g/Plant)  (g03)  (916) (1096) (101.5) (130.8) (1236) (982) (1024) (105.1)

2492 191b  36a  8la  7Ib  119a 121b 139  240a

o 400@Plant) q059) (761 (1197 (127 1092 (1550 (1043) (1121) (109.8)
0E 3 %0a 236a 350a  66b 72 112 1352 153a %la

600(g/Plant) (403)  (940) (1213) (1000 (1108) (1460) (1163) (1234) (114.7)

23.8 219 33.7 7.1 7.6 10.9 12.3 14.0 24.0
(1045 (87.3) (116.7) (108.1) (116.9) (141.1) (106.3) (112.6) (110.2)

o,
T

« QEAE AAGFAA I 5% F oA

718 v 830 A= 20049 2932 7F & 0-22.7%9 WstES ®Hela 20051 3
Ao A= 10-30% =2 &Ade] F7hete 43S vebion, 20066d % 43 el A
7ve Ho] fr1dENA 7HE £ Jo® YE

LA AL 2004 2o F71A 81 FAH] wEl 0.8%, 19.8%, 19.8%
2 F7beta fr71E M B2E 52%, 86%, 26% % A, fr71d M 83S 200(kg/
el A 1.8%= A, 400(kg/ZH = 600(kg/7H - 4.3%, 16.3% 717 F7Fetsl il
20056 3o A= f714E v=19 A9 7%, 16%, 12%,2 F7Fetda 714
HE2E  21%, 10%, 3%= F7tete AFgE dEWlen f71" HE3S
2%,12%,23%°] o2 FUbete AES B =3 20061 439 A9 34
3 S B F712 vE 29 394 =L SIS B
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A A
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A2 do], A2 7 (20044, 2

AT

71 EH R

4kg/Zt

8kg/Tt

12kg/7t

2ol

(cm)

47 A %

(g)

(mm)

do] 47 A

(cm) (mm) (g)

PN
B

del A% A

(cm) (mm) (g)

Aol 474

(cm) (mm)

2.5
9.0
9.1
25

02 004 20
0.7 017 20
06 018 23

08 026 50

100 02 003 20
87 03 003 50
72 08 016 53
115 10 160 55

90 1.2 023
79 1.0 047
84 1.3 0.77
100 1.0 197

70 08
104 09
104 11
105 09

A

FARE2

10g/7t

20g/7t

30g/7t

ol

(cm) (mm)

47 %A

(g)

1ol A7

(cm) (mm)

o] A7

A
(cm) (mm) (g)

o~
I

o] A7

(cm) (mm)

10~12
12~14
1401

25
9.0
9.1
5.5

0.2
0.7
0.6
0.8

004 -
0.17
0.18
0.26

93 14
77 08
83 11

90 04 0.04
58 1.1 087
10.3 0.9 0.77

EELEE

1.0
2.0
3.0
4.0

20 06
25 05
58 1.3
70 12

200g/7t

400g/7t

600g/7t

4ol
(cm) (mm)

47

o~
I

Zol A7A FA
(cm) (mm) (g)

4o
(cm)

47

(mm)

10~12
12~14
14017

80 04
77 06
93 09
101 11

20
2.7
45
2.5

89 05 008
87 05 0.10
103 09 0.69
103 11 118

70
9.6
9.0
105

0.8
09
11
11
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E 18 f/lAvEd e Fomel gAw Aoe A2del, ATA7 (20054, 3
e
- 71 dn =1
S A Akg/7F 8kg/7h 12kg/3t
AN TZThe Am #A & @e) 43 ¥A & @0 43 ¥A 4 Ao 47 WA
(em) (mm) (g) (em) (mm) (g) (em) (mm) (g) (cm) (mm) (g)
0~2 19 73 23 036 29 81 17 038 27 69 14 0.5 29 60 20 040
9~4 33 130 29 09525 97 31 062 30 70 23 055 30 89 22 035
4~6 33 104 30 08235 94 28 064 41 80 25 066 33 83 34 164
6~8 55 134 36 27537 80 33 148 44 101 49 282 80102 59 230
8~10 54 133 28 162 45 115 31 174 20 92 50 160 50 81 60 31
10~12 - - - - - - - Lo
12~14 - - - - - - - oo
Mol - - - - - oo
"y LD
A2 A 10g/7F 20g/7 30g/7
A T ae) Aam WA . Ao A7 A L. Ao A4 A L. Ao A7 W
T o(em) (mm) (g " (em) (mm) (g ' (m) (mm) (g) ' (m) (mm) (g)
0~2 19 73 23 036 27 55 13 023 26 61 13 028 21 69 20 040
9~4 33 130 29 09 35 87 19 045 38 67 15 041 22 75 19 035
A~6 33 104 30 082 30 98 47 261 47 63 27 081 41 73 32 164
6~8 55 134 36 275 56 97 41 300 38 91 44 276 47 83 42 230
8~10 54 133 28 162 20 94 43 140 30 98 49 264 50 82 50 310
10~12 - - - - - - - oo
12~14 - - - - - - - - oo
Mold - - - - o oo
. CEELER
A A 2000/ 400g/2+ 600g/3F
A " e A4n A & dol A4 A+ 4o 44 A 4+ 4o 44
(cm) (mm) (g) (m) (mm) (g) (m) (mm) (g) (tm) (mm) (g)
0~2 19 73 23 036 20 65 15 132 24 56 17 028 18 74 25 047
9~4 33 130 29 095 26 94 24 235 31 86 23 081 29 90 20 068
A~6 33 104 30 082 43 94 23 236 37 140 31 174 32 127 36 153
6~8 55 134 36 275 47 104 26 344 34 93 33 150 33 101 36 148
8~10 54 133 28 162 40 118 27 280 45 110 29 135 33 85 35 129
10~12 - - - - - - - - o - - - 20122 83 2%
e
Mol - - . o oLl
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319 AR s wE Fute] A A2, Aol A 2A A (20061, 4
u
B3] 71 AH R
2|+ 4kg/7t 8kg/ 7t 12kg/ 7+
uk T Aol A4 FA o Aol AR FA o+ Hol AW FA F Ao AW FA
(cm) (mm) (g) (cm) (mm) (g) (cm) (mm) (g) (cm) (mm) (g)
0~2 15 59 42 052 31 78 95 409 27 33 06 003 23 73 22 080
2~4 42 148 39 252 47 123 61 23 36 94 16 053 38 93 23 133
4~6 43 132 25 210 74 162 110 336 58 126 33 348 51 114 55 358
6~8 46 175 85 625 60 150 54 544 53 141 43 467 59 133 60 325
8~10 20 66 09 014 35 186 54 382 51 167 55 663 43 141 56 250
10~12 - - - - 31 181 59 390 49 146 61 630 30 30 09 017
12~14 - - - - - - - - - - - - 30 60 100 350
e
- EELED
A A 10g/3F 20g/7 30g/ 7t
ukl F o Aol AR FA & Aol AR FA F Aol AR FA o ZHol HA FA
(cm) (mm) (g) (cm) (mm) (g) (cm) (mm) (g) (cm) (mm) (g)
0~2 15 59 42 052 33 61 14 041 29 39 12 027 34 43 14 036
2~4 42 148 39 252 56 104 48 487 58 104 33 321 43 92 21 155
4~6 43 132 25 210 59 95 40 433 56 117 52 362 52 98 44 438
6~8 46 175 85 625 64 127 82 826 52 128 45 445 58 104 80 748
8~10 20 66 09 014 40 101 44 260 45 136 64 643 52 140 42 510
10~12 - - - - 49 75 38 244 54 111 50 521 50 99 40 487
12~14 - - - - - - - - - - - - - - - -
14014 - - - - - - - - - - === ===
e RO
2] 200g/7r 400g/ 7+ 600g/ 7t
k! T Ao AR FA & Aol AR FA F Zo AR FA F# Zo AR FA
(cm) (mm) (g) (cm) (mm) (g (cm) (mm) (g (cm) (mm) (g)
0~2 15 59 42 052 30 74 17 040 39 67 14 038 37 73 22 044
2~4 42 148 39 252 32 103 19 043 56 135 35 302 58 138 42 499
4~6 43 132 25 210 59 157 60 747 44 173 53 557 52 172 83 780
6~8 46 175 85 625 66 129 48 594 53 160 43 671 50 203 120 820
8~10 20 66 09 014 42 120 48 378 46 146 70 607 32 142 46 590
10~12 - - - - 40 90 53 260 35 163 70 462 54 151 62 641
12~14 - - - - - - - - 31 112 61 398 44 111 54 479
Mol - - - - - - oo oo -
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= BAY 3de A= F7IEHR 19 30M FEHAE 2dE YE

, 2zl F71ANF3 M 600kg AlETolM THE SbekE AEE

&, 4dol = FA Y vste] [F71ER R AlETOAM SeE A

g, 53 f7188F 3xe 77 7Hd =2 FEFE B weA, 25dde ¥
AL A 7ol wep 4ol WAt Akl AA dolst=

_ﬁ_
ador ALRHM olge WMeEs THAHLE HES ORI

¥

=]

2. F/1AMEA o QIAe] s

YA (g/7NA) &5 (g/7NA]) 7+ S (kg/7)
2d 3d 4d& 2d 3 4dS 2de 3dS 4dE
o 69 154 32.3 2.1 44 90 09 11 2.1
A (1000 (100) (1000 (100) (1000 (100) (1000  (100)  (100)
86 170 421 26 48 10.0 10 13 2.4
dkg/Plant)  (1246)  (1104) (1307 (1238 (109.)  (110.9) (111 (114) (113)
94 20.1 422 28 53 11.3 11 14 24
a7 Ske/Plant)  (1362)  (1306) (131.0) (133.3)  (1206) (1256) (11D (128) (113)
=1 9.7 20.0 435 2.9 5.8 11.8 1.1 14 24
20e/Plant) — 106) (12090 (1348 (381 (318 (314 (2 (120 (112)
4 = 92 19.0 426 28 53 11.0 11 14 24
(1338)  (1236) (12320  (3L7) (1205  (1226)  (117) (123  (113)
10(gPlany 59 177 416 20 49 127 1.0 13 23
@7 (1151 (1291 (952 (1103) (1408 (1D (11D (110
20/Plany 12 140 440 22 38 12.7 1.0 13 25
a4 1043) (912  (1363) (1048 (865 (1415 (1) (118 (120
Me2o @Pany 8 191 434 23 53 117 1.0 13 2.4
1130)  (1239)  (1345) (1095 (1199 (1295  (11)  (121) (114
T 72 169 43.0 2.2 46 124 10 13 24
e (1043)  (1100) (1333) (1032 (1055 (13720 (A1) (119  (115)
‘ 66 19.1 456 2.0 5.1 123 09 14 25
00@Plant) oo (1940) (14140 (952 (1159 (1362 (100) (130) (119)
80 185 480 2.4 53 13.1 11 15 27
g 0@PAND - se 901 (14900 (1143) 4205 57 (22 (136) (126)
HE 3 95 25.1 474 29 7.1 10.7 1.1 15 26
600(e/Plant) 070y (1630)  (1469) (381) (I6L4)  (194) (1220 (36) (125
g = 80 20.9 47.0 24 58 12.0 1.0 15 26
1159 (357 (1457 (1143)  (131.8) (337 (15 (134  (124)
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nh F 7t

F1AN R 4ke] F- mAE TS AT At FHS FHEA
719k A9), AHAE

A, FAEEY] FEOZ FUAA L] wE QA B AVEE AES B
W, % 214 ®E upeb o)

Foll Al Hi= wpel o] 3o A tlET= 10g-20g9] XA EE JNAVE
stejo] o, frlEA A= 20g0]/de] wE7F FU1AA 1S 26%-50%,
A A2 12%-28%, F714 A3 22-78%°] EXZ wWo Aol Hla}
of t4te]l W Aok Eeh HEyFue] MERxrt b AT K71
A vE3o s dAse] Arbr)se Vvt 25 Aow Atmdrh o9k 22 A

F& 4d2ol ) 2D v F5E 20E 19

T
i)
ot
o
fru
ot
NS
et
&
32,
aui
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¥ 21, 718 R A 7F A £ A v A= 9GS, 49

Al A§F  B0geld  Bg~40g 40g~30g 30g~20g  20g°l 3k

39 j _ - - ol
13 37
. A(kg/3H) - - - (26.0) (74.0)
712 8(kg/7b) - - - (50) (56.0)
=
T - - ! o 5
g/% (13.7) (29.4) (56.9)
2 8 40
e 10(g/%}) - - (4.0) (16.0) (80.0)
%}71 A 20(g/7h) - - - 195) (&15)
D ' '
14 35
30(g/7}) - - - (23.6) (71.4)
12 12
. 200(g/7}) - - - (22.2) (778)
879 a0 - - - G @0
=
o 600(g/7}) - - P > b
g/% (11.5) (67.3) (22.0)
Id ) 12 17 11 4
=R (273) (33.6) (25.0) 9.1)
12 11 12 7 5
e Alkg/TH) (55 (23.4) (255) (14.9) (10.6)
4a 33 8 6
“;']1 zlg 8(kg/7}) - (70.2) (17.0) (12.8) -
= 15 10 12 8
2ke/) (333) (22 @D A78) B}
14 9 10 10 3
e 10(g/%h) (30.4) (19.6) (21.7) (21.7) (6.5)
4d+< 15 12 11 10 .
;r]ll;%‘ 20(g/3h) (31.3) (25.0) (22.9) (20.8)
16 11 7 12
30(g/7H)  (348) (23.9) (15.2) (26.1) -
14 16 7 9 )
. 200(g/2H)  (30.4) (34.8) (15.2) (19.6)
oS 17 11 8 11 )
T_gf,l_%l 00/ (362) @34 170 (234)
U e0gn L9 J 5 - o
g (39.6) (18.8) (29.2) (10.4)

AF7HA 718 el wE ite] ajudy FFFt @ FH wAE 9

Foll Bate] MzaArh Ao A4S A Welrl a3 A 2dge] Faat A
Po] TLFE B AL Wol Frhe] 252 sojHnt wekA f71dn
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7F kel Aol wAl= G 2AEIAE AE F 2204 H= owkel 2 2
At A, Aol Ao HA & AHelr] W A xAtel= &gl
Slo] tiite] gl FEjrh woken, 3dsrel A Aol AeolE 7hA 9} Al

Gust7t AztE = AR adEm Ay Ms w1 AAE AT A gl
7 1

F 22, F71ANE AT A Al vA= d@F@d, 39, 49+)

2

o
w
'L
i
N
i
it

Ae T R P e R R B

3 Y oy @ & @ Y oy 3 AF 3 Y od W A+

A - 100% - - 057 - 78% 8% 14% 0.52 0% 61% 16% 23% 0.35
Akg/Plant) - 100% - - 056 - 82% - 18% 0.47 2% 62% 6% 30% 0.40
T4 ska/Plant) - 100% - - 042 - 84% 120 4% 043 0% 70% 4% 26% 0.57
12(kg/Plant) - 100% - - 053 - 86% 4% 10% 0.48 2% 62% 13% 22% 0.44
10(g/Plant) - 100% - - 084 - 82% - 18% 043 2% 61% 11% 24% 0.51

F1% 20@Pany - 100% - - 078 - 81% 10% 8% 0.66 2% 67% 13% 19% 0.43
30(g/Plant) - 100% - - 0.64 - 86% - 14% 0.55 2% 72% 4% 22% 0.44
200(g/Plant) - 100% - - 059 - 78% - 22% 0.67 0% 78% 2% 20% 0.41
2% a00(g/Plany) - 100% - - 067 - 84% - 16% 051 2% 64% 6% 26% 0.50
600(g/Plant) - 100% - - 049 - 83% - 17% 047 0% T4% 4% 21% 0.45

AT7EA 71 Au sl o gk Qlabel #ejwrdat A7) g AG ()l sl
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323 EYY Eegistd 54 Re5Ad e A
Chemical 247 ) 3 A
properties
TSE 0.6121 0.5044 0.6044 0.4013
= 0.3421 0.4653 0.2987 0.3121
pH 0.4218 0.3512 0.3214 0.4134
EC -0.5839x= -0.6134= -0.6425* 0.2573
NH, -N 0.4352 0.5211x 0.5355% 0.4312
NO; -N 0.3218 0.2543 0.3256 0.2317
P2Os -0.6012x -0.6821* -0.6218+ -0.4326
K -0.5436x* -0.6012: -0.5964 -0.3985
Ca 0.4256 0.4012 0.3975 0.4264
Mg 0.0234 0.7132% 0.6936: 0.4013
AREAS] ARYE FUIAA o ATUFF vAE JFES 2AHAL

uh, F 240014 X vbsh 2o
FolA B ukek o] FAjgol Hste] fr]ERlE A relA HA AFE IR
ol F7tshE AedS BT ginsenoside TolAl Re9l Red] S7H7F @A

1A s A FgAA F71d A3 M =2 dEE 2o

_75_



¥ 24, 1A A Lo 2 49l ginsenosidestH ¥ &}
Ag ¥YRs Rl Rb2  Rc Rd Re Rf FAhzd

Fol9 0075 0053 0087 0014 0190 0026 0444
Fouls 0007 0003 0003 0001 0021 0004  0.038
A A+t 0144 0125 0147 0043 0283 0047  0.789
Al 0262 0219 0272 0125 0345 0035 1257
Rl 0487 0400 0508 0184 0839 0112 2529
Fol9 0102 0048 0091 0012 0226 0040 0519
oo _ oeuWd 0020 0004 0007 0001 0046 0009  0.087
W2l A+t 0146 0094 0150 0.032 0228 0039 0689
Al 0343 0280 0423 0091 0457 0064 1658
g 0611 0426 0670 0136 0956 0154 2952
Fol9 0091 0065 0095 0015 0246 0035 0548
ey)n _ oWy 0018 0005 0009 0003 0065 0012  0.111
ol 529 A+t 0117 009 0123 0.040 0254 0047 0675
Al 0313 0243 0337 0151 0460 0.055 1559
g 0539 0408 0564 0208 1.026 0148  2.894
F9l9 0095 0035 0100 0014 0210 0032 0486
em _ oWd 0022 0006 0012 0002 0066 0012  0.120
. A+t 0191 0130 0229 0080 0334 0058 1023
= Al 0444 0213 0448 0192 0514 0068  1.879
il 0753 0383 0.789 0283 1125 0170 3509

°l5 AtZWS PDAISH PTAR Fwste] AEs) w3 2504 R wpeh 2
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¥ 25 f71&@v g g o wWE ginsenoside?] PDA 9} PTA 9 <3k

22 PD PT PD/PT A GPI
e 1.58 0.95 1.66 253 22.3
714

ne 1.85 1.11 1.67 2.95 27.0
ggﬁg % 1.72 1.18 1.46 2.89 32.3
?:T]g % 2.21 1.3 1.70 351 405

*GPI(Ginsenosides Prodction Index)= Total saponin x Root dry weight.
PD : Panaxadiol ginsenosides ( Rbl+ Rb2 +Rc + Rd )
PT : Panaxatriol ginsenosides ( Re + Rf )

F71 A Go] AbEde] gl defsts 89S dotry] S A

I B olghshA gEe] FIAE FIhHd uh i 2604 BE ube}

2t Panaxadiol®] Zd-¢-ol= 4kt whadls, 7hel, #e 5ol §-of dHdA=

vrebska, B d gEe] Ao AR dEhd o5 ARe AlEdS FE

A7) fFad Ao ddEth B3 Panaxatriol mF Ul QlAke] Ko A
[e=]

BRAE wgm Y, ofle Ao AnAR Uehdth F ALY FaelA
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¥ 26, E%3lstA A E 3 ginsenosides}] A

Chermc.al Panaxadiol Panaxatriol Tota@
properties Saponin
pH -0.3213 -0.3044 -0.4013
O.M. 0.6123x 0.4221 0.5548x
NH, -N -0.3721 -0.2067 -0.2988
NO; -N -0.2648 -0.2671 -0.2105
P2Os =0.701 2 -0.3218 -0.6836x*
K -0.4454 -0.0556 -0.3985
Ca -0.3797 -0.4730 -0.4980
Mg -0.4998 -0.6551 -0.4460
Fe 0.5618 0.0135 0.5156%
Mn 0.2883: -0.1950 0.2978
Cu 0.0215 0.5599x* -0.0190
Zn 0.1675 0.6903 0.2109
B 0.2543 0.4373 0.2791
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Gk AAAANE A elA] St e Kol A
}.

o
e
o,
Ho
>
2
il
_E
it

e
32

23]

27, JAM R A)7h Aabe] A A5l A= FRH2004d, 20051, 20061 FAH)

e
< » (SPAD vahes) o alZiAD B fem) 247 (mm)

29 3d 4d+ 29 3d 4d 2d 3d 4d 2d+ 3d 4d

2 &) 331c  327a 28.3b 532c 2694b 4286b 237c  237b  393b  22a 438 5Zb
(1000 (1000 (100) (1000 (1000 (1000 (1000 (1000 ~ (100) (1000  (100)  (100)

392a 3439 384a T64a 2779a 6039a 270a 343a 454a 23a 586a 69

AE 1 8 162 (37 (486 (B2 (409 (1139 (447 (156 (1045 (B8 (1308

A% o 0D BT N0b 64 20 476 Bdb  2A6b  4lsa 22 43D 6
T4 (1094) (1031 (1061 (1305 (1006) (1161 1072) (1222) (1063) (100) (998) (119.2)
 ( s A gigk Index.

* %%‘6‘} JEAE= 5% FFEoA Fola e

F 28 AARIE AETE el AT Aol miAE GRF20051, 2006 w4

HHA SER: R = 8% 3A 73
T B (cm”/3) (A=) (SPAD values) (cm) (mm)

3dT 4d 39 4d 39S 4dT 39S 49 39S 49T
2824b 4496b 33b  41b  327b 40.1b 248b 46.1b 45b  5.1b

o =
A (100)  (100)  (100)  (100)  (100)  (100)  (100)  (100)  (100)  (100)
AE 1 299.0a 490.9a 3.7a 48a 338b 419a 280a 49.7a 48a 5.9a

(106) (1260 (112) a7 103 104 (113 (107 (107 (178)
AE 9 310.3a 511.2a 3.7a 45a 388a 43la 272a 5l4a 50a 5.5a

(110) (115 (112) (100 (19 (107 (1100  (d11) (d11)  (163)

x

( s FA g o3k Index.
* T 7‘5} JEA= 5% FFEAA Foa e

pud

)
=

w5k, oA o] AT ek Qi) AR K] WA= JFS T 29

FA el wskel AF 29 364 FUtekE
Aol vate] 2d el A& 14%-21%7HA F7hake
S

AS Bym, A ¥ 7
2 mel ool AgHon, TANE FHe el vl AT g

Ho| Frhste AL wgon, 4dTANE YR 52%-85% F7F e 3
Fol Ysith ol GRS FHol AW P50 23Y AoE AzHM, ¢



He S AHAos #osis Qlow ike] weEdtded JFgS
nd Ao w g B A vlatel A 2dA s 7%-14%, 3

%-45%, Aol 12%-25% 744 F7teke AEdS Bl BAES
2dToll s B2 ASS Hoy, 3dddME 5%-11%, 4dolA s
35%-50%%= F7tet= Aol ATh

329, AANE AETF A4k AR Aol mA= 32004, 20051, 2006 A}

A=4 T .
T+ B (SPAD values) A (ar/7HA) 4% (cm) 4217 (mm)

29+t 39+t 49 29+t 3d 4d 29+t 3dt 4d 24 3

L

5 ) 309d  327c  283b  472d 2694b 4286b 21.7b 237c  393b 2152 438  5.3b
(100)  (100)  (100) ~ (100) ~ (100) ~ (100) ~(100) (100) ~ (100) ~ (100) ~ (100)  (100)

346a 325c  329a 602a 271.1b 7o89a 230a 265b 441ab 217a 483 79a
(11200 (994) (1161) (127.5) (1006) (177.1) (106.0) (111.8) (112.3) (100.9) (111.4) (148.9)

335b  361a  360a 564b 2982a 7944a 229a 281la 485a 2152 479 72a
(1084) (1104) (127) (1195) (110.7) (185.3) (106.0) (1186) (1235) (100) (1094) (1355)

323c  331b 359 S42c 2721b 65l3a 225ab 251b  494a  216a 461b  80a

= 4d

LRI

rL

AE 3 G015 (012 (%68 (148 (0L0) (5200 1037 (159 (1259 (1005 (1063 (1507
* ( s A g gk Index.
* %%‘f‘f& JEAE= 5% FFolA Folat fle.

&30, YA E AHErt e AR Al m A= (20054, 20061 =4

oEE L Py AT A7
T 7 (sz/zﬁ) e (SPAD values) (cm) (mm)

)
3 4d 3dT 49T 3de 4de 3de 4de 3de 4dd
3039b 4496c 34b 39 336b 396b 253b 453b 46a  49b

A 2
(100)  (100)  (100) (100)  (100) (100)  (100)  (100)  (100)  (100)
AE 1 3639a 5753a 37a 42a 360a 420a 288a 50la 48a DHT7a
(1200 (128) (108) (107 (107) (106) (114) (111) (105 (116)
AE 2 36932 5689a 37a 43a 388a 458 304a 535a bHla  5.0b
(12 (126) (107) (108) (116) (116) (120) (118) (113) (102)
AE 3 309.6b 5154b 36a 4ba 35la 4lla 258b 5S64a 43a  59a
(102) (115) (104) (115 (105) (104) (102) (125) (93)  (120)
* ( DAl gk Index.
L aw G ) e 94
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o

174l X HERE npol o] ALl FuAmlel Fulz qlste] lqte] AHo]
Z

= 1= O O [e] vJZ—
Az A3 B Wl 9¥EAE 2 28-S Y3 ook 22 Ter Akl
Fodel 71918 Aoz AlRHEY. &4, o5 #olst= AES =kl M

FHEARZE 14te] el ol A= Y]ofst= Ve sl $16t]

4ol AetiE ZAFSAE vh #3104 K= upel 2o
FollA B wpkel Eo] iAI9F AAle] FHAEAA Q4] e AT
A 2322 196em, 392 235cmel ¥HH AT e 2@ o] 20.6cm, 39S
244cm=z FAHEFRY 62%, 3.8%7F TG o, AFE 2 HEFA= 2do]
20.0cm, 3d<re] 233cm= A 2l gtoll Hlste] ofRt FrbeleE A S B

23]

3L QAR A7t Qlabe] S EEed wA = 320049, 20051, 20061 A

7 (cm) % 7% (mm) A (/A =T (g/7hA)

2ds 3d 49 2de 3de 4de 249 dd 4de 2de 3de 4de
ogg) 94 25 05 91b lde I8 376 917 27000 078 33 010b

h (100) (100)  (100) (100)  (100)  (100) (100)  (100)  (100) (100)  (100) (100)
Xﬂ ST 1 206a 244a 295a 10.4a 154a 23.7a 576a 15.88a 37.43a 1.0la 566a 11.82a
- (106.2) (103.8) (96.7) (114.2) (132.4) (125.4) (153.2) (173.1) (1385) (129.5) (166.9) (129.7)
T 20.0ab 23.3b 27.3a 9.2b 146b 235a 468b 1251b 35.31a 087b 4.92b 10.02a
A% 2

(103.1)  (99.2) (89.4)  (101.0) (124.9) (124.3) (1245) (136.4) (130.7) (1115 (145.1) (120.9)

) - FA g o3 Index.

(
* FAT FEAE 5% FEAA FIAF JlE

H dol A= 6.2%, 3.1%, 39

= Rom, AF1Le FAS Feojdo] dBEHAoH,
AF2e FAE St Fodol JAAEA &kt Q4] SAA S AR A= Fx
gl e 244e 2d2 9lmmeold ot AEl AT 104mmE FA 2t E
th 14.2% F7kstl o, AE2 HEFE 92mm=E FA TR 1.0% F7HsEA A,
A M= FAE el vt AF1S 324%, AEF2E 26%, 4d oAM= AF1S

o
2
=
f
Lo
N

Tom
rlr
rd
o3
ftlo
)
N
[\]

O
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olgh e A dAlel JYHEel 2HL Fusrlntks 244 F7HA]

e
Fodlol BaAb= HS FFodM HES Holo & A
L

o] AT BIE HW X 32004 HE npel 7o

[N}
2N
r
2
X
rr
1
©

o] A% 376gold ot Al 7Hzt 576g, 4.68go.2 FA g
TR 53.2%, 245% F7FstE A%E BRYa, 3ds 9A] A e Frkeke
AEe wol 747y 73%, 36%2 F7ME Blow, 4do R 38%, 30%%7F S
Aol AATh 1 o]F AXRAZ & AEFORE v HES HH FA T
= AEFo] 2d¢e 0.78g, 3d2 339g, 49 9.10gel W A tE 2dd
1.01g, 0.87g, 3 566g, 4.92g, 4d+ 11.82g, 10.02ge. & FA 2Rt} 2L
29.5%, 11.5% =, 3 A2 67%}F 45%, 4d2 29.7% 209%<) S7lste 43S B
of s Aol FEd 71eHd &t S Ao® AtmEw 5dE, 6] 1L
Ao A A% AES Fdart gt Ed SHdEdviEd FARIFEAE Y A
FEo M= AlgstAdd vh, & 330 A 2] A9 FA et A el e 3d
M= H=eklar, 4ad o A= kb F7bE Bou, o)Al ztelE sl
FAe ATl 3dTE 6%, 3% 4dTAAME 8%, 5% F7HekE Aol AN
th 2AA S At FAF HEke 293 34%, 26% 4922 15%, 13%
74zt b sk AES Hol FAE TS oAl AolE Ho] A ] W
g Agxet 2 AFgoz ojzlor AAFY AEFT Wdo] 3=
51%, 46% 438 20%, 22% Z7bete Aol At
AT 3 33004 B vpel o] FAEFRT JEAA Y TN AR
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I 32, YAME ALt ke gl m A= FEH2005d, 20060 =4

=7 A =A% TAZ 5%
2o (cm) (cm) (mm) (g/7WA) (g/7WA)
39 49 39 4dS 39S 49 3dS 49 39S 49
258a 272b 7.2a 80b 12.1b 19.7b 115b 296b 37b 96b
A48
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
26.2a 287a 76a 86a 162a 227a 174a 356a 6.0a 10.1a
A1
(101) (105 (106) (108) (134) (115 (151) (120) (162) (105)
25.6a 276b 74a 84ab 153a 223a 168a 36.0a 59a 109a
A &2

(99) (101 (103) (105 (126) (113) (146) (122) (159) (114)

) o SR el e Index.

(
« AT JRAE 5% FEAA KA 98

F 33 AR At ake] AEurdel m = dEH20054d, 20061 &A1)
A 1A 2 A 2A =
- 2ol 47 ol 47
- (cm) (mm) (cm) (mm)
39 4ds 39 49 3ds 4de 3de 4ds
. 171 175 41 42 131 134 301 39
N (100) (1000  (100)  (100)  (100)  (100)  (100)  (100)
A 153 16.0 6.2 36 157 162 39 48
- ) 1) (51 (86 (1200 (121) (1290  (123)
_ 181 203 5.2 65 171 173 34 6.2
XﬂEZ

(106) (116) (127) (155)  (131)  (129) (114) (159)

x ( ) o FA g o3 Index.
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W, AANBET Aest QA el WAL GFS 2AF A
ok e 2dolA AL vakel AL TN 27 2-8%% Fbak: A
2 BE, 3dTAAE TAR TR B Fast 4 wgou, A% Az
FolA FADTFRG 79%7h FbaAlTh ad 2ol s AEL AE2 oA 4-8%%7)

sh Aol Rty SAF L 292 A4 AR 2474L 85mmell o

=]
3
%)
S

O

(
O

A2l 7= 9.0mm, 86mm, 8.8mm= 77 FA T HT 59%, 1.2%, 3.5%7F 573t
A 3dFA A= AP vt ZF A el A 35%, 37%, 20.9%, 4ol A=

TR 1o A el A 21%, 25%, 19%9] T7Fs Kol 21 d o] Hlste] 3dty
Ado A oS Ao UERyth o] o] dAEFAEs A4S 29
S 12-59% S7HAA L 3de 209%-37%2 S7HAA oM, 4928 19%-25%
7t st om® A frolde] A AT

TAAE Qe FEn APHoR AdAE 209N AAN BT o] WA
= A4S HAFoR HES BY oA HiE uel o] 2de] A9 ¥
g7 354gel ey AFEL A FE 429go w2 FAYFRY 212%7F F71eH
a, AE2 AT 380gl w2 FAYTRYG 7.3%7F Frkeelen, AE3 AE e
405g0. 2 FA TR 144%7F T7hetel %S 73-212% F/HAZH o B
ool AU 3de] A, FAYTE 917gel W M e 15.24g,
155g, 11.95g 2% 7247} 66%, 68%, 30%° Z71E5<S B, 4doAes FA8 T
7} 27.0gel o, A e Tl = 394g, 35.6g, 345g O® ZHZE 46%, 32%, 28% %
S7F shdlen, foAdel AdAE AT T FAEFNAME 2dTdME FAET
of kel ATl 197%, 7.9%, 17.1%= ZS7Fstiar, 3d<e] 49 A8
v gkl Aol AFE 1-8 e 544go 2 60%, AFE2 AgtE 53lglw
56.79%, AlF 3A = 424go® 251% F7bstlar, 4dZelAs FAE T
9.1g9l Wwrd, A el M= 121g, 11.9g, 115g0. % 247} 33%, 31%, 26% 7} ot
AaFo] Ak webA, 2de] AEF Frhe 79-197%°lR 3 3do Fhe
25.2%-60%, 4919 F7HE 26%- 33%< TUHE KO 2, 3, 49 RFolA T
Z29E 7Sk
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30 AN REEALTL A4ke) widge] mA: g

+7(cm) <A 7 (mm) AAZ(g/hA) AEFT(g/RAD)

2 39 4dd 29 3de 4d 2d 3d 4dd 24 3dd 4d

AL

Ei{ﬂ 17.6b  23.5b  30.5a 85b  11.7c 18.8b 3.54c  9.17c  27.0c 0.76d  3.39c  9.lc
(100)  (100)  (100) (100) ~ (100)  (100) (100)  (100)  (100) (100)  (100)  (100)

Zﬂﬁ 1 19.0a  232b 33.0a 90a  158a 22.8a 429a 15.24a 39.4a 09la 544a 12.1b
(108.0) (989) (108.2) (105.9) (1354) (121.3) (121.2) (166.1) (1459) (119.7) (160.3) (133.0)

Z‘]]“T’: 2 181ab 21.1c  31.9a 86ab  16.0a 23.5a 3.80bc  15.45a 35.6ab 082c 53la 119a
e (102.8) (89.9) (104.4) (101.2) (137.0) (125.0) (107.3) (168.4) (131.8) (107.9) (156.7) (130.8)

X‘]]E 3 188a 252a 29.3a 88ab 14.1b 22.3a 4.05ab 11.95b  34.5b 089 4.24b 11.5b
(106.8) (107.1) (96.1)  (103.5) (120.9) (118.6) (114.4) (130.3) (127.8) (117.1) (125.1) (126.4)

) - FA g 3k Index.

AujH| R o] EFAE THEUEY
g\l & 35004
At B8k
14%, 26%, 11% 4d<tol A= 5%, 12%, 7% 244 <7
o] s AATAA Hst

7

15%, 8% 242t S7F sk Aol AL, A=FodM= Fxe ol Hlste] 3d
< 7

J R

2 14%, 18%, 3% 4 4%, 7%, 4% Z+7}
of YelME & 36l RE vhsh gol FAYT mrke A TN Aol Wy
s Aol Ak
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E 3. A EREFAE 4k ST mx= g 20059, 20061 =4

< & A +2 7 YA F NEs

T8 (cm) (cm) (mm) (g/7NA)) (g/7NA))
AT 4dT 3dT qdT S 4dE 3dE 4dE 3dE 49
2344 248a 268b 7.8a 82a 123b 153b 136b 196b 42b 6.9b
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
AE 1 250.2a 306a 79a 84a 14.1a 16.0a 15.0a 21.3a 48a 7.2a
(102) (114) (101) (102) (114) (105) (110) (109) (114) (104)
PED) 262a 324a 80a 8ba 15ba 17.1a 15.0a 225a 50a 7.4a
(106) (121) (102) (104) (126) (112) (110) (115 (118) (107)
PEX 248a 277ab 82a 83a 136ab 163a 139b 2l.1a 43b 7.2a

(100) (103) (105 (101 (111) (107) (102) (108) (103) (104)

336 AAMIE AEE Aabe] Al wA= g 20051, 2006 A

A 1A A 2A &
T B o] A7 o] Kz
= (cm) (mm) (cm) (mm)
3ds 4ds 39S 4ds 3de 49 3d2 4ds
=37 16.3 184 3.9 41 16.0 18.0 3.0 35
(100) (100) (100) (100) (100) (100) (100) (100)
AE 1 16.6 19.0 5.6 6.2 13.9 18.4 3.6 47
(101) (103) (144) (151) (87) (102) (118) (134)
AE 2 13.2 18.1 4.2 5.8 13.2 19.3 3.0 4.3
(81) (98) (108) (141) (83) (107)  (100)  (123)
AE 3 14.2 17.2 35 4.0 114 15.1 2.9 3.8
(87) (93) (90) (98) (71) (84) (94) (109)

GLFA L ALgol Aiske] FH| WA= el tiste] ZAleAW wh Al A
7F Q14kel FAol m A= dEE AR A= R 373 AR 1004 B ket
2o FAYTe 2F52 2ddolA 50-10go] 7%l Eslg o, AEL AT
76%, AF2 AT 35%= AA F7FsEATh 4.0-5.0gAkele] LFE FAE T
319%, AFL AT 18%, AF2 A+ 38%2 v &2 RE3rh 18y 4.0g "
ghol % & FAYT 62%, AEL AT 6%, AF2 AT 27%] v&R EES)
gtk 3dol AR FAETE 10-20g0] 32%, 5-10golatell Al 68%S LERA Wb,
A2 = 20golde] A$ 119%9F 22%, 10g-20gS 89%St 56% = ¥ 3tgloH, 4
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oA FAg s 50geldes w328k % 50g-40gel 29%, 40g-30g-
33%, 30g-20gel A= 31%= eyt ow, At A= 50geldel 13%, 18%7F &
E3FA AL, 50g-40gell &= 30%, 24%, 40g-30gell= 22%, 29%, 30g-20g-> 24%, 20%
= dAs] =2 HEE2 Yetwth

& 37 AR A7t 1Ak F4o v dF

) 50go]At  50g-40g  40g-30g  30g-20g  10-20g 5-10g  bHgm| gt
MAL(%)  MAGF(%)  MAF %) AAFG) A% WA WA (%)
A - - - - - 3(7)  42(93)
a2 AEL - - - - - 34(76)  11(24)
A E2 - - - - - 16(35)  29(65)
22 - - - - 16(32)  34(68) -
g AE - - - 6(11)  48(89) - -
A E2 - - - 11(22)  29(56) 11(22) -
A2 - 13(29)  15(33) 14(31)  2(4) 1(2) -
492 AEL S 6(13)  14(30)  10(22)  11(24)  2(4) 3(7) -
AE2 8(18)  11(24)  13(29)  9(20) 2(4) 2(4)

2| 3= 1 )] 352

2 Aw 1 Al

21 +1(2004) 31 1(2005) A4d(2006)

el
D

Tk AA| Aot elate] A FAo nAE 9IS FAE Aite ® 38
I AEE 1164 B wbel 2o 2d o] A A Ele] 252 SgolAkel sRAvY
290 Bastgl ot AFEL A FE 22%, AE2 AYTE 11%, AE3 A F=
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20%<] Hl &S YERGTE 4.0-50gAF0]¢] EL Rt 23%, AE] A7 FE
40%, AE2 AT 21%, AE3 AT+ 18%9] w&= Byt 28y
40g wwko| A= FEA g7t 76%, AFEL AT 38%, AE2, 3 AYTE EF

k
o
wW
T
r
2

| 4= FAEF7E 20gel 3Rl AT 0%l w33k ou, ATl
M ZANAT AFLS 202 78%, AE2w= 41/N= 78%, A3 18712 33%
of Bl &S W FAEF] vste] ATl AMMAFTZ] Fkete Ao b
Ebstth. 10g-20gAtel el 5 FAE7E 32%, A2t Zh7 22%, 22%, 67%<)
&S Btk 18y, 5g-10gel A= FAHE7F 68%% W, ATl E 0%
UEb T B3 4ad 2ol = At 50gol el AAlE 0% 50g-40g A
olo &= 1370 & 29%, 40g-30gAitolell= 15702 33%, 30g-20gAitelol = 14702 31%
of Hl&& welon, Aol 50gel el ZH7 18%, 17%, 15%, 50g-40g Aol
229, 19%, 22%, 40g-30g Ateli= 13%, 21%, 17%, 30g-20g< 18%, 14%, 20%
= el SRovE Srkske Aol ofeh e A 2dte] Hlste] u
A A5 o dA4¢d 43S mAr

ol 2ol AAH AR st FFMNA ] BEIE FA e vlste F7ts)
A= AL Qlatel gt Adbel] AA 7 dke Vel AlEEW QA )
ol Al FFAe] M 7EAQl AAE Dasirha A7

rr

338 A4 A EEFA I At FAol A= I
2w 5090|4  50g-40g  40g-30g  30g-20g 10-20g 5-10g 4-5g 4go|t
HAR%)  AAFOC)  AHR%)  AAFC)  AAFC)  AAF) AAFC)  AAF%)
g - - - - 1(2) 10(23)  34(76)
fi A1 - - - - - 1022)  1840)  17(38)
o OAE2 - - - - - 5(11) 1227 28(62)
I E - - - - 9(20) 8(18)  28(62)
=izl - - - 16(32)  34(68) - -
i AE1 - - 42(78)  12(22) - - -
o AE2 - - A1(78)  11(22) - - -
A= - - 1833)  36(67) - - -
232 - 13(29)  15(33)  14(31) 2(4) 1(2) - -
ji A E1 8(18) 10(22) 6(13) 8(18) 10(22) 3(7) - -
o A2 7(17) 8(19) 9(21) 6(14) 8(19) 4(10) - -
T AE3 e(15)  9(22)  7(17)  8(20)  8(20) 3(7) - -
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548 A1 AE 2 A%E 3

21 <5(2004)

3 (2005) 4 (2006d)

AR L HARFAE QAabe] Weluek] AL g

£, A - AA MBS Qe AFel MAE JF
oA wi wbsh 2 2dae g, Ael A2wde] HA o} AeF mF F
Surgel Aolst glo} Ael el Aol FA e

Hlate] £ APor washe 548 uth

Yol xR o, 3ol A

_93_



=5
W
O
jins
2
12
2
E
Jal
=2
=)
i
r o
22
1o
__)‘J_r‘l
o
e
oty

o 3 e
AT e w3 ex ww Ag AR RS 9 W A A% RS 04 uw A3
3 0% o % A+ 3 3 A% A A% F A % F A%
EAE - 100% - - 049 - 75% 11% 14% 042 - 59% 13% 28% 0.48
g VEL 6 0T - T TG L4% 05 20 64% 4% 0% 039
AE 2 - 1% - - 060 - 84% 5% 11% 061 3% 66% 8% 23% 057
AE 1 - 100% - - 081 - 1% 9% 14% 057 - 61% 17% 22% 0.48
oA AE 2 - 100% - - 075 - 81% 10% 8% 064 2% 67% 16% 15% 0.3
AE 3 - 1% - - 060 - 80% 7% 13% 0.68 2% 69% 10% 19% 0.53
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A 42, BEGTE B E XY Xk, dol, A we(i2dt, F3d
shi4d )
Ao i R AW A
93] T Aol AAR FA F Aol AHA FA  F Aol AA H
(cm) (mm) (g) (cm) (mm) (g) (cm) (mm) (g)
0~2 10 64 12 022 17 92 16 088 14 66 09 067
2~4 15 72 13 033 43 103 15 124 30 65 08 034
4~6 43 87 16 080 33 106 15 140 43 79 14 120
6~8 90 74 16 077 10 115 13 108 75 106 11 131
8~10 - - - - - - - - 10 100 14 124
10~12 - - - - === — o
12~14 - - - - - - - -
140124 - - - - - - - - - - - -
e T S AT
BE T Aol AR FA o Hol AR FA F Aol AHA FA
(cm) (mm) (g) (cm) (mm) (g) (cm) (mm) (g)
0~2 2.2 5.0 25 148 3.0 6.8 25 201 4 7.2 25 222
2~4 11.8 11.0 21 139 64 7.2 1.9 238 3 9.0 20 187
4~6 6.7 9.7 41 277 86 2.6 1.8 136 2 127 36 230
6~8 7.8 8.2 21 150 52 4.1 22 164 4 105 27 2.09
8~10 2.9 4.6 19 132 24 5.2 24 270 6 85 35 249
10~12 4.2 7.2 21 161 14 7.1 19 140 5 126 1.7 153
12~14 2.1 14 21 153 41 5.6 25 277 9 8.7 28 237
140]7 - - - - - - - - 1 89 21 216
- T T AW
%;] Aol AR FA o Aol AAH FA & Aol AR FA
(cm) (mm) (g) (cm) (mm) (g) (cm) (mm) (g)
0~2 32 100 20 137 34 9.6 24 144 33 8.4 3.3 228
2~4 40 115 20 142 38 118 20 146 38 89 34 240
4~6 46 119 26 160 44 146 33 262 45 115 57 285
6~8 b8 135 3.0 277 49 135 3.0 247 47 112 52 279
8~10 56 115 32 264 47 146 32 278 53 100 44 261
10~12 6.6 8.8 1.7 130 39 128 21 166 72 141 41 250
12~14 2.9 4.6 1.9 132 38 6.1 1.2 08 42 124 39 198
140] 7% - - - - 2.6 6.8 07 043 30 119 24 177
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A ool AA 2ol AR ARAA e Lely o4 29 o] #@~64 Aol
Wy 57k 3~5707F Hla o) i avgh AA Qe AR FPHE A4l
Uehh o4 ¥ 3ol AN E AdRelA e AFe ARAL & Ax AR e
Fush Baste] AN A=} ARHofol @k dnirt o] =/ dEm,
Mz gelt Qe 47 g2yl dEe QA 4dd AL
23} Aol7h Ak W A4 FRRE 49 QoA g A 9ol

AR FE Selol FaTe) FHE A5 Aol dnHA 4
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2 Ao Fale 2004-2005W ol FAbd gl F&m (U GA] FEH) A A
Alatgith Al WL 20043 % 9L RE A wel S Agste] 20054 29 <l
AE oS HAA, AEEo] 25cm, F 90cm, °]HE OcmE THEO] 7] FH]
2o AgE AAg F, 4 19 BARS A4t o] A7 E o] &dte] BAFES o454
ot BAlo] A& 2004 3€ 269(ATF1IAAE)T 20056 49 5U(AF2A A E)

AAA ) F 7 ol Al g W BHANS F7F 15em (HH SR o] Etd =, AA R



o Aolg F7] 913 7 T 45F(5x9), 63F(7x9), BIF(9x0)% o] 459
AL 2004978 20009704 o1d AAstgon AEAY FHA SHRAE

ARl AR, AFATY, 9, 447 52 2Addn ARre 24, 2
4%, B, AAF, ABFS 2SR, AT 2EoR B 2L
HF goAA B A £ Lolg FRAGAT, TAFL BANN Y #ES ¥
99 #71% Mol delnsn S4sArh 4o was e FHe A9
FEEAZ 2Re AAR FPolH, ATFE FAE 50TIA 7847 Az
o ZAsgth QAR A EE BReke] ANEAE FAET Qo] AY
e Pz JuE TR
e AR ALY AR L PEst 598 PHos Sgsgn

AADETE ikl A&el nAE JFgFS 2AE] HEke] 2 G F4E 45576
), 63F(7TFx94) B 81F(9Fx98) =2 oA slo] FALS A}, 3% 4504 H&
Fol 2ok A U= wE FAL 3dTolA 455 oA 26em, 63F A 29cm,
817l Al 30cm& AAEF7F B&EFE Aol Tree AFE Bow o 4

= 7}

Agkch, =, e 3d2elA 3.8-40mm, 4

Ao M= 6.8mm-7.3mm, 59 oA 85-88mme XS HYa, gL 3d
oAl Z}zb 384, 379, 380cr®, 4ditoll A= 923, 897, 870cr=, 5yitol A= 1287,
1027, 100ler = Y, 3d 2ol A= 2polrt QA A ekgront 4l 5y 2ol A

T 637, 815 FoHQl AolE HAAt
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45 ARl WE A AR Y5

s A AL % 7JEl A 35 A S (g/5) ?3@751
(37 (cm) (mm) %7 o Al (em’/3)
45 26a 3.9a 2.5a 6.2a 87a Ra
(5x9) (100) (100) (100) (100 (100) (100)
EEE 63 29a 4.0a 2.9b 59a 88a 379
bl (7%9) 112) (103) (116) %) (101) (109)
81 30a 3.8a 2.8b 6.1a 89a 30a
(9x9) (115) 1) (112) 98 (102) (109)
45 32.4a 6.9a 18.1a 19.8a 37.9a 923a
(5x9) (100) (100) (100) (100) (100) (100)
e 63 34.8a 7.3a 16.5b 17.2b 33.7b 897b
il (7x9) (107) (106) (91) (87) (89) 97)
3l 36.3a 6.8a 17.4ab 16.1b 33.5b 870b
(9x9) (112) (99) (96) (81) (88) (94)
45 45.4a 3.8a 23.7a 20.4a 44.1a 1287a
(5x9) (100) (100) (100) (100) (100) (100)
SEE! 63 47.2a 8.5a 21.1b 18.8b 39.9b 1027b
il (7%9) (104) 97 (89) (92) (90) (80)
3l 49.7a 8.6a 20.4b 17.9b 38.3b 1001b
(9x9) (109) (98) (86) (8R) (87) (78)

£ QEAE AAGFAA 9@ 5% fo)F

AR AAFL 3dTd A= 87g-89g, 4dtol A= 33.7g-37.9g, 51 tol A
T 383g-44.1go 2 3de FoAde] AAHA o}, 4dTy) s dTANAME
o] o] A4 ALE.

AAME ohE ASR AFEHL ® 4614 wi wheh o] 3, 4,
e wReA 24 Aol dgWA AA Tk @AY Aed B zfol s}
NG A G, DAFE AT KA Aol AT, 49T, 5o
A 457 63%, 81Fske] RO Aol Eon, 4uFt AoFe 39

FOAA Aol7k YAW, 4dT BATANE FH Hol7k At ol s)
e Age 3daAE A9 e AAze] AAel A7 vehd + glou, 3
dool @5% Ay Aol Bobd £RuUAME Bels A Ao 3
HAge AE AA0s] WEQ Qo AruT uebd, BTS2 9

% 7 dow "9 AHGUAL Fusti Aol & slEold ARV o F

V
ry

=
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el B odEe AR RQvte] selste] ANWEE zddor Bty Azw

E 46 ANNES] B Q4o W54

XH/;]!DE]L:— ELZO]— ELZJ%I }‘gLT iy X}’EL‘/IZ
T (7D (em) (mmm) (/%) (/%) D)
45 19.4a 21.3a 18.9a 5.3a 1.9a
(5x9) (100) (100) (100) (100) (100)
o 63 18.9a 20.4a 19.2a 5.2a 1.7a
e (7x9) (95) (95) (106) (98) (89)
81 20.3a 20.6a 18.8a 5.3a 1.8a
(9x9) (105) (95) (100) (100) (95)
45 21.4a 23.1a 34.2h 9.2a 3.2a
(5x9) (100) (100) (100) (100) (100)
P 63 21.9a 21.b 36.8a 9.9a 3.8a
i (7x9) (102) (91) (108) (108) (119)
81 20.1a 20.5b 33.2b 9.0a 2.9b
(9x9) (94) (89) (97) (98) (91)
45 28.1a 26.9a 59.4a 159a 3.9a
(5x9) (100) (100) (100) (100) (100)
- 63 27 4a 24.2b 54.3b 14.6b 3.6a
e (7x9) (98) (90) (91) (92) (92)
81 26.8a 23.6b 51.1b 13.7b 3.5a
(9x9) (95) (88) (86) (86) (90)

« QEAE AAGFAA 9% 5% o7

NA R HA AYabel] m X e TS 2AEIY vl F 47004 Rinieh 2
ok 3de] ASE AAEFTE 4559 A9 20geldel JNAE b B Aol
Rom 6359 AAEFo M= 10-15gAtelol 7MY Be BEES B 81
10-15g, 10gelate]l ®SlolA 7} =& BEXE Hon 4dE 3dd Hshdg
AAH oz dHsty B2 7FX 1 9 632 A4 2

AZarol Wlsko] tidqt Aakeo]l w2 Aol 30gold Hel=
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N
g
2
1>
s}
ki
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k=)
gl

el FA s

A4 10g mwk 10-15g  15g-20g  20g-25g 25g-30g  30g-40g 40g-50g 50go] At

AR wE AR we A W A Ee A W A we A uE A e
(F/ZH = o = ) & % F % F (% F (% F (% F (%)

4 5 16 9 209 13 02 16 372 - - - - - - - -

d<+ 63 09 214 16 BT 9 214 8 19 - - - - - - - -
g1 11 224 19 388 10 204 9 184 - - - - - - - -
H - - 5 149 9 234 10 277 10 191 6 79 - - - -
Mds 63 - -9 167 12 22 140259 11 204 8 148 - - - -
81 7 104 29 432 9 134 9 29 8 19 o5 1S5 - - - -
H - - 3 79 o5 132 9 287 6 18 9 237 3 79 3 19
o< 63 1 21 5 104 6 125 13 271 12 250 8 167 3 63 - -
81 3 44 16 25 17 20 16 235 7 103 7 103 2 29 - -

634 27k 14.8%<2 WHA, 81 A F& 75%= 7H wrkth g 814 A
g 10gmRke] M ® 10% A&, 10-15g2] el 7k 71 2okl 5d o
M= 40golidel 458 At 15.8%, 632 AT 6.3%, 81 ATt 2.9%9]
Aol AL, 15gH T 458 APt 7.9%, 638 AT e 125%, 81% AT
T 219%°o2 JEUgE Ags mgon mddow #AfE e AvE =
H A A dEbE Aol

T3 3 480 A ek o] AA™EIE QI AFWste] m = TS 4559 A4

AALETL Ho] Augd 28 548 Hwolw, 63F, s1FANE ANUEs)

ES4E £ Ao B BEs= 5o AT

E 48 AAd Eof| mE A4 AP}

3d 1A 5d
AN
(/7)) A 5 e g Ay A S oA Wi A" AR F9 oA dw AY
g g oy 8 A% ¥ 8 oy ¥ A& ¥ g oy ¥ Ax

45 - T1% 15% 8% 068 2% 69% 12% 17% 065 6% 53% 14% 27% 0.43
63 - T1% 17% 12% 063 2% 56% 15% 27% 0.60 4% 49% 17% 30% 0.49
81 - 65% 20% 15% 0.63 2% 53% 19% 26% 0.63 4% 44% 20% 32% 0.44
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7 A 54

2004-20061 ¥ A F7HE FAMSE A3E R ¥ 49904 B vpel o] A
Hyto] FAe 285ecm, £ I o] 314cm, LH IO 7 305ecm, alld I ©] 34.7cm, %

07} 34.0cm, M7t 38.3cm, £7]= 32.1cm%E <32 dgdAgel ¢ =2 4

oft

o] gy, TA HFE F2ako] 7lem, L 6.3cm, 7.1cm, 3MEFS 84cm, 7.9cm,

8lcm, F717F 72cmz= Ve oW A Hie FAbe] 266mm, EFS

27.8mm, 29.2mm, dNF< 28.7mm, 27.6mm, 27.7mm, Z7]7} 289mmeo|™, AT

H3t2 FAko] 52.7g, X2 656.3g, 63.0g, 3l'd o] 74.8g, 64.2g, 689g, & 717t 67.2g
o2 YEhb= Aol AT
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N
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L
N
>
R
1o,
)
rV‘
rH
N
ol
2L
4
o
Ho
A
o,

. ~ e & & A < 7 A HEF
T AR (cm) (cm) (mm) (g) (g)
04 24.9 5.6 22.7 35.6 9.3

—a 05 28.7 7.7 28.4 49.7 13.5
e " 06 31.8 8.1 28.6 72.7 20.4
o+t 28.5 7.1 26.6 52.7 14.4

04 29.1 6.3 27.3 62.0 19.7

T 05 32.8 6.2 28.5 56.8 18.9
b " 06 32.2 6.5 27.5 77.1 21.2
A+t 31.4 6.3 27.8 65.3 19.9

" 04 28.6 8.1 29.4 47 .4 12.8

AT 05 30.2 6.9 29.7 65.5 20.7
b " 06 32.8 6.4 28.6 76.2 20.0
H 30.5 7.1 29.2 63.0 17.8

04 33.5 6.5 26.3 69.1 17.3

A1 05 36.3 7.9 31.4 72.8 25.0
" 06 34.5 10.8 28.5 82.5 21.0

i+t 34.7 8.4 28.7 74.8 21.1

" 04 34.2 7.6 25 55.3 13.4

AT 05 32.4 6.9 29.7 65.5 20.7
" 06 35.4 9.4 28.2 71.8 17.1

H 34.0 7.9 27.6 64.2 17.1

04 34.4 5.4 25.2 62.2 14.9

ST 05 40.4 8.1 28.8 61.1 20.3
s 06 40.2 10.8 29.1 83.4 22.2
H 38.3 8.1 27.7 68.9 19.1

04 29.9 6.7 28.3 61.9 15.9

2] 05 31.2 6.9 29.1 67.6 16.8
" 06 35.1 7.9 29.4 72.2 19.4

3t 32.1 7.2 28.9 67.2 17.4

p
u

N
>
D
e
4
o
0
N

15 ¥, £ 500149k o] 54k A9 60gelde]l 2004
T 139%, 20069 %= 12.1%, 2006 %+= 25.1%WER= A&l A, X 1A
92 60gel’dol 20049 =+ 53.3%, 2005 =+ 39.7%, 2006 =+ 66.7%= Yk
3, TR T A FA = 60geldel 20049 =+ 24.1%, 20058 =+ 41.3%, 2006\ =+
525%% Wew= Aol AT sid I A2 60geldol 2004d =+ 50.0%, 2005
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WEE 585%, 2006 %+ 57.8%9 #xE HIow FIA Aol e 20049 %
o &= 60gel’dol 39.6%, 2006 %=+ 51.1%, 20061 =+ 61.0%= Yo+ 3ol
AR BHIIA Ao A= 60golde]l 2004 =+ 38.3%, 20051 =+ 50.0%, 2006
WXo A s 61.9%2 BX 3oy, F7|XFAAE 60golde] 20048 =% 29.6%,
20059 == 42.9%, 20061 =+ 60.0%= Yo = 3ol AT

rlr

ot

T+ & AR 15gu¥E 15~30g  30~4bg  45~60g 60~T7hg  Thgold

‘04 9.2% 36.9% 21.5% 18.5% 13.9% -
= At 05 3.0% 45.5% 25.8% 13.6% 9.1% 3.0%
‘06 4.0% 25.1% 25.1% 20.7% 11.4% 13.7%
‘04 4.8% 14.5% 16.1% 11.3% 16.2% 37.1%
Al ‘05 10.3% 19.1% 11.8% 19.1% 11.8% 27.9%
‘06 71% 11.9% 4.8% 9.5% 23.8% 42.9%
‘04 11.4% 17.7% 24.1% 22.8% 8.9% 15.2%
Rl ‘05 8.7% 17.4% 16.3% 16.3% 18.5% 22.8%
‘06 7.5% 20.0% 7.5% 12.5% 15.0% 37.5%
‘04 12.5% 10.4% 10.4% 16.7% 10.4% 39.6%
91 05 3.8% 9.4% 17.0% 11.3% 17.0% 41.5%
‘06 2.2% 11.1% 11.1% 17.8% 6.7% 51.1%
‘04 10.4% 20.7% 20.7% 8.6% 10.3% 29.3%
T 05 8.9% 11.1% 15.6% 13.3% 13.3% 37.8%
‘06 - 12.2% 14.6% 12.2% 9.8% 51.2%
‘04 10.6% 23.4% 12.8% 14.9% 8.5% 29.8%
3 I 05 6.8% 13.6% 13.6% 16.0% 20.5% 29.5%
‘06 3.0% 3.8% 14.4% 16.9% 32.5% 29.4%
‘04 10.5% 23.0% 21.7% 15.2% 10.0% 19.6%
= 7] 05 1.7% 14.0% 24.6% 10.9% 18.5% 24.4%
‘06 6.7% - 26.7% 6.6% 26.7% 33.3%
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3 51 FAHAE AP EA BE 9w
iﬂ ao o = Al
L ST e vea e www PO g ge 4 e
(%) (%) (%) (%) A

04 19 46 12 24 35.6 27 10 7x9 W
o 05 6 57 24 13 49.7 29 9 7x9 //
T 06 15 53 15 17 72.7 29 9  7x9 //
B 13,3 52.0  17.0  18.0 52.7 283 93 7x9 //
" 04 0 37 15 48 62.0 30 6 6x9 3=
xH 705 5 32 24 39 56.8 32 8 6x9 //
I 06 8 49 21 22 7.1 32 7 6x9  //
HdE 4.3 39.3 20,0 36.3 65.3 313 7 6x9 //
" 04 6 31 16 47 47.4 28 5 6x9 b
¥H 705 10 29 21 40 65.5 30 6 6x9 //
o ' 06 12 39 18 31 76.2 30 8 6x9 //
He 9.3 33.0 183 39.3 63.0 293 63 6x9 //
04 27 38 21 15 69.1 26 7 6x9 Wt
a7 05 6 23 21 50 72.8 27 8 6x9 //
I " 06 14 40 25 21 82.5 27 8 6x9 //
By 157 33.7 22,3 287 748 266 76 6x9 //
04 14 50 14 22 55.3 23 6 6x9
g T 05 16 23 18 43 65.5 26 7 6x9 //
o 'o06 15 32 19 34 71.8 27 7  6x9 //
By 15,0 35.0 17.0 33.0 64.2 253 67 6x9 //
04 15 43 23 19 62.2 27 8 6x9
g T 05 14 30 7 49 61.1 28 9 6x9 //
m 06 17 55 12 16 83.4 28 9 6x9 //
By 153 42,7 14.0  28.0 68.9 277 87 6x9 //
04 8 61 21 20 61.9 27 8 6x9 wt
. T 05 13 55 17 15 67.6 27 7 6x9 //
EELRP 41 17 33 722 29 7 6x9 //
B4 100 52,3 183 22.7  67.2 277 77 6x9 //
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. a.- Ex-Cations
g EN gy BC TN TC PO e a3 CEC
- dS/m % mg/kg cmol/kg
04 578 049 021 2.2 35 1.25 443 0.37 772
=4k 05 690 170 031 2.9 86 1.70 590 0.13 6.28
‘06 7.1 2.00 0.28 2 132 1.80 221 017 6.85

04 449 199 025 276 151 160 141 077 506
311 05 540 240 021 18 161 202 191 093 6.24
06 61 190 023 23 121 190 254 075 621

‘04 530 222 027 28 177 110 212 049 6.22
0o 05 770 170 021 21 195 1.80 278 057 5.91
‘06 64 200 029 24 123 197 267 0.78 5.97

‘04 500 140 017 1.3 191 174 348 1.05 6.96
gl 05 492 161 020 19 187 165 190 0.79 6.01
‘06 61 180 027 20 111 281 275 047 5.91

04 477 128 018 1.0 169 1.15 195 0.72 5.68
o 05 524 110 025 26 151 1.87 221 130 6.21
‘06 64 145 025 23 142 219 211 121 5.79

04 467 171 020 14 199 102 180 084 611
ddm ‘05 589 289 021 27 182 207 214 071 5.86
06 61 139 029 21 135 298 285 1.03 5.92

04 61 21 021 26 198 178 210 1.32 591
7] 06 68 187 024 22 116 217 199 1.01 6.06
06 64 192 021 21 107 248 2.35 0.96 6.33

SHAATE AR

32

.

- 113 -



% 53 =g =elatets 543 e 5] deadA
k! =% A =47 BAF A ZA 5
A= 0.0652 0.1969 —0.6689% -0.3189 0.4213
i -0.4474 0.8399: 0.0360 -0.2424 -0.8504
pH -0.6578: -0.3440 0.0617 -0.6446% -0.3575
EC 0.1398 -0.4187 0.4996 0.3294 -0.6327*
T-N 0.6131% 0.4090 0.3993 0.8664: -0.2589
P20s 0.7417%x* 0.4974 0.6621 5 0.8049s: 0.2028
Mg 0.1574 0.2265 0.0681 0.3592 0.1929
Ca -0.5219: -0.0046 -0.5231 —0.65673: 0.1788
K 0.5725% 0.2371 0.4351 0.6528+: 0.0981
* 2004-200611 Z=AF
w3, AG Hele] S dEAs etstur el FAEE el ¥
A 545 vttt FAE FAe AAlTer TR 7 AR F
Fe A AV 24 AR doAe FFS B, d4P8E w9 A
s 7P Ao AL FAeE & Aol glla Al A2 AT 4
5 Aol Srtete Aol
X 54 AAFA e A4 Fee] Wt
AT <% A z AE A2 Aadoe] A=AA
90g°] 40.96 8.49 35.81 2.78 4.59 20.34 9.89
75g-90g 34.35 7.93 37.08 2.70 4.55 19.28 7.72
60g-75g 32.33 7.44 28.75 2.80 4.45 17.95 6.68
45g-60g 31.61 7.25 27.09 2.45 4.14 16.38 6.33
45g-30g 29.82 6.94 23.19 2.38 3.40 16.16 5.10
30go] 3t 25.70 6.95 17.63 2.23 3.35 13.47 4.33

we AnelA AEUe FFS FANT =
Y84 H9E 5 drke LS WA AT
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Awe dRANA ngd Bast Ao

. 912} FAA Y Gisenoside &4

Content of Gisenosides

5|

5 9 -
Rbl  Rb2 Re Rd Re Rf Rgl  Rhl 37
F29y 028 008 012 002 010 009 026 003 0.99
FU T 009 004 002 001 001 003 011 001 0.31
B A & 030 012 019 005 017 009 020 010 1.22
- Al 077 030 047 020 041 010 012 026 252
3t A 144 054 079 028 070 031 069 039 5.04
F9 Y 019 008 010 002 006 006 020  0.02 0.73
FU T 005 001 001 001 001 002 008 000 0.19
= A & 028 012 017 005 011 010 018 004 1.05
A 059 027 035 014 023 018 012 014 1.99
sk A 111 048 063 022 040 036 059 018 3.96
F9 Y 019 006 013 001 011 007 017  0.02 0.76
FU Y 005 001 0.01 0.00 001 0.01 0.06  0.00 0.15
W A & 020 007 016 002 014 008 013  0.06 0.36
A = 072 023 05 011 036 023 011 009 2.31
g A 116 037 08 014 061 040 046 017 4.08

o] Ak

A4k F=4k4E PD, PD AlE 54

o PD PT PD/PT

A 3.05 2.09 1.46
3= 7] 2.43 153 1.59

k=3 2.52 1.63 155
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