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Table 1. Chemical properties of the soils of 4,6,6 year old ginseng fields.
Ginseng pH OM. Avail. NH,-N NO;-N Exch.-Cations (me/100 g) Fe Mn Cu Zn
fields (1:5) %)  —POs
(ppm) (mg/100 @) K Na Ca Mg (ppm)
4 YGF 1 49 1.03 213 223 1331 123 0.09 264 070 1260 1201 135 142
2 60 115 434 434 1089 096 0.09 299 083 1561 1390 240 265
3 50 0.99 492 109 2560 154 0.16 504 150 1383 1142 211 2.10
4 61 140 646 138 39.30 121 013 6.52 2.63 849 1481 0.64 113
Mean 55* 1l4a 4462 226a 2228b 124a 0122 430a 14la 1263c 1304b 163a 183
SD. 06 0.18 180 147 1305 024 0.03 182 0.88 303 159 079 0.68
5YGF1 46 218 293 215 2321 077 0.07 257 065 2001 2143 158 2.30
2 51 157 266 109 2273 059 0.05 324 0.87 1860 17.14 166 196
3 47 205 289 263 3070 070 0.06 320 0.75 1962 2243 178 240
4 54 123 220 151 1428 032 0.07 314 142 2941 2751 156 154
Mean 50a 176a  267b  185a 22732 060c 006b 304da 0922 2191a 2213a 1652  205a
SD. 04 044 335 068 671 020 0.01 0.31 0.34 504 426 010 0.39
6 YGF 1 47 167 258 174 763 119 0.05 219 053 2091 2173 141 2.79
2 51 198 195 183 664 118 0.05 290 047 1802 1390 211 209
3 b3 2.15 198 220 6.79 122 0.05 2.69 045 1143 929 178 241
4- 55 0.98 202 2.30 569 081 0.05 286 047 1205 708 118 113
Mean 52a '170a  213c 2022  669c 110b  005c 266a 048 1560b 1300c 162a  21la
03 0.52 300 027 080 019 0.00 0.33 0.03 462 648 041 071

456 YGF: 456 year old ginseng field.

*Values followed by the same letters are not significantly different at 5% level by Duncan’s multiple range test.
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Table 2. The contents of general constituents in the ginseng
roots of the different cultivated years.

53 - A¥E-F A

N

914t = ginsenoside ¥ saponin®] FHE TAMG
A7 Table 459 Z9kch

d28 7t ginsenosides g ZAR A, Foj4e
AR H A AR Aite] W7t FrtEsE 182
Z7}ebe Aol o, ginsenoside Rgr 2 Q49
A4t E71EeE 038 #ase APl |

Table 3. The contents of free sugars in the ginseng roots of

(Unit: % in dry weight basis)

the different cultivated years.

{Unit: % in dry weight basis)

Ginseng Crude Crude Total Reducing g4 Crude Ginseng Free sugars Total
Ages  protein  .fat sugar  sugar ash ages Fructose Glucose Sucrose Maltose free sugar

4WGS1 1619 142 61.15 360 48.09 401 4WGS1 0.59 111 3.62 2.39 7.71
2 1601 101 60.37 3.56 46.01 394 2 042 115 5.57 210 9.24
3 1493 1.26 61.08 359 47.36 395 3 0.82 0.98 478 187 845
4 1578 137 56.59 286 43.95 4.02 4 0.60 1.18 394 203 7.75

Mean 1547 127 59.79 340 46.35 398 Mean 0.60a" 1.10c 447c 2.09b 8.28¢
SD. 050 0.18 217 0.36 1.82 004 SD. 0.16 0.09 0.88 022 0.72
5WGS1 1467 120 58.14 343 3247 365 5WGS1 0.61 328 13.08 3.60 20.57
2 1429 093 61.13 3.36 354 369 2 0.59 1.93 1158 5.09 19.19
3 1458 124 57.08 2.68 39.20 373 3 043 231 12.08 2.75 17.57
4 1331 110 5809 341 35.66 381 4 0.32 237 1273 304 1846

Mean 1421 112 5861 322 3569 372 Mean  048a 247a 12.36b 362a 18.95a
SD. 062 0.14 175 0.36 2.75 0.07 SD. 014 057 0.67 1.04 127
6WGS1 1386 111 63.19 374 42.95 4.02 6WGS1 041 193 11.96 1.50 15.80
2 1321 0.98 62.96 380 4532 399 2 0.59 1.83 12.83 146 16.71
3 1302 093 62.78 3.9 4519 375 3 0.67 1.76 14.04 2.10 1857
4 1385 097 6353 372 45.25 363 4 0.59 194 1397 139 17.89

Mean 1349 1.00 63.11 3.80 4467 385 Mean 0.56a 1.86b 13.20a 161c 17.24b
SD. 043 0.08 032 0.10 115 0.19 SD. 011 0.09 1.00 033 123

456 WGS: White ginseng with skin of 4,56 years root.

*Values followed by the same letters are not significantly different

at 5% level by Duncan’s multiple range test.

Table 4. The contents of ginsenosides in the ginseng roots of the different cultivated years.

4,56 WGS: White ginseng with skin of 4,56 years root.
*Values followed by the same letters are not significantly different
at 5% level by Duncan’s multiple range test.

(Unit: % in dry weight basis)

Ginseng Ginsenosides

ages Ro Ra Rbl Rb2 Rc Rd Re Rf Rgl Rg2
4WGS1 0.16 0.06 0.60 0.30 0.25 0.16 - 047 0.04 0.50 0.05
2 0.14 0.06 0.57 0.33 027 0.17 0.38 0.06 0.50 0.03
3 0.19 0.07 0.64 032 0.33 0.15 049 0.03 053 0.07
4 0.15 007 0.58 023 034 0.20 0.53 0.07 046 0.06

Mean 0.16a* 0.07a 0.60a 0.30a 0.30a 0.17a 047a 0.05a 0.50¢ 0.05a
SD. 0.02 001 0.03 0.05 0.04 0.02 0.06 0.02 0.03 0.02
5WGS1 0.19 0.10 098 045 046 024 0.73 0.05 0.74 0.10
2 021 008 097 047 048 021 0.69 007 0.73 0.06
3 0.19 0.07 0.88 049 043 0.29 063 0.12 0.70 0.07
4 0.16 0.08 0.96 045 042 026 0.73 0.14 0.76 0.11

Mean 0.19a 0.08a 0.95a 047a 0.45a 0.25a 0.70a 0.10a 0.73b 0.09a
SD. 0.02 0.01 0.05 0.02 0.03 0.03 0.05 004 0.03 002
6WGS1 0.23 0.13 097 0.51 045 0.24 0.74 0.08 0.75 0.05
2 0.22 0.11 0.96 049 048 0.22 0.71 0.07 0.74 0.06
3 0.27 0.12 094 0.50 047 023 0.71 0.08 0.76 0.08
4 0.26 0.14 095 047 043 023 0.75 003 0.78 0.07

Mean 0.25a 0.13a 0.96a 0.49a 0.46a 0.23a 0.73a 0.07a 0.76a 0.07a
SD. 0.02 001 001 0.02 0.02 001 0.02 0.02 0.02 001

456 WGS: White ginseng with skin of years root. ;
*Values followed by the same letters are not significantly different at 5% level by Duncan’s multiple range test.
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Table 5. The contents of saponins, panaxadiol and panaxatriol
in the ginseng roots of the different cultivated years.
(Unit: % in dry weight basis)

Ginseng Crude Total PD PT Ratio
ages Saponin  saponin (PD/PT)

4WGS1 404 259 137 1.06 1.29
2 362 251 140 097 144
3 461 2.82 151 112 135
4 424 2.69 142 112 1.27

Mean 4.13a* 2.65a 143a 1.07a 1.34a
SD. 041 0.13 0.06 0.07 0.08
5WGS1 6.88 404 223 1.62 138
2 595 397 221 1.55 143
3 6.01 387 2.16 152 142
4 532 407 217 174 1.25

Mean 6.04a 3.99a 2.19a 161a 1.37a
SD. 0.64 0.09 0.03 0.10 0.08
6WGS1 7.04 415 2.30 162 142
2 6.60 4.06 2.26 1.58 143
3 7.07 4.16 2.22 163 139
4 7.34 411 2.22 1.63 1.36

Mean 7.01a 412a 2.26a 1.62a 1.40a
SD. 0.31 0.05 0.03 0.02 0.03

456 WGS: White ginseng with skin of 4,56 year root.

PD, panaxadiol (Ra+Rbl+Rb2+Rc+Rd); PT, panaxatriol (Re+
Rf-+Rgl+Rg2). *Values followed by the same letters are not signi-
ficantly different at 5% level by Duncan’s multiple range test.

Table 6. Linear correlation coefficients between the chemical properties of the field soils and the contents of total sugar, reducing

sugar and free sugars in the ginseng roots.
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Table 7014} 7o), $Hsaponin¥®} 4saponin®] THFL
23 B 2 MBA Nagas mwe 2o o],
FEAMI = Fo FHo| AAHALH, {IIE TFHF
= Ao} Aol 1A H Q) ginsenoside Ra, Rbs, R,

Rd, Re, Rf, RgiE9] &2 7
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%ol4qo] ¢
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Egsietd s {9
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Chemical Total Reducing Free sugars

properties sugars sugars Fructose Glucose Sucrose Maitose
pH —0.1367 —0.0838 —0.0838 —0.5044 —0.3673 —0.2261
oM. -0.1114 —0.0844 —0.0357 0.6221 0.5910* 0.2162
P,0; —0.5159 —0.4979 0.2414 —0.4698 —0.7093** - 00975
NH-N 0.0035 0.0494 —0.3801 - —0.06563 —0.0827 —0.2283
NOsN —0.8187** —0.8663** 0.1759 —0.0218 —04259 0.3706
K 0.3706 0.3289 0.6454** —0.6556* —0.5168 —0.6117*
Na —0.3704 —0.2613 04567 —(.5852* —0.8270** —0.1761
Ca —0.4889 —0.5150 0.3797- —04730 —(0.5966* —0.0839
Mg —0.6415* —0.5692 0.0998 —0.3551 —0.5875* 0.0340
Fe —-0.2020 . —0.0651 —0.6618* 0.6135* 04722 0.3705
Mn —0.5683 —0.4498 —0.6883* 0.5950* 0.2567 04272
Cu 0.2532 03317 0.0215 —0.0599 0.0756 00124
Zn 0.1717 0.1944 —0.1675 0.1903 0.2305 0.0214

*Significant at P=005 ** Significant at P=0.01
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Table 7. Linear correlation coefficients between the chemical properties

4sd-39E-A A

panaxatriol and saponin in the ginseng roots.

of the field soils and the contents of ginsenoside, panaxadiol,

Chemical Crude Ginsenosides

properties saponin Ro Ra Rbl Rb2 Rc Rd
pH —04743 -0.3073 —0.1995 —0.2023 —0.5265 —0.3901 —0.3160
OM. 0.5873* 0.3663 0.3061 0.5495 0.5895* 0.6931* 0.6112*
P05 —0.6244* —0.5608 —0.5163 —-0.3313 —0.7764** —0.5010 —0.4333
NH,-N —02172 —0.2094 —0.1359 —0.2130 -0,0480 —0.3755 —-0.0417
NOs+N —0.3992 —05132 —0.5980* -0.1703 —04977 —0.1783 0.0005
K -0.1967 0.1147 0.0228 —0.4490 —04140 —0.3698 —0.6318*
Na —0.7218** —0.5686 —0.6029* —0.5688 —0.8521** —0.6844* —0.6588*
Ca —05123 —04047 ~0.439 —0.2660 —0.7134** —0.33%4 —0.3409
Mg —0.5883* —0.5874* —0.5156 —-02771 —0.7228** —0.3743 —0.2405
Fe 0.2032 —0.1455 0.0057 0.4755 0.5160 0:3850 0.5514
Mn 0.0448 -0.3724 —0.1926 0.3366 0.2748 10.2699 0.5964*
Cu —0.0862 —0.0078 —0.1711 0.1114 0.2336 —0.0127 —-0.1709
Zn 0.2046 0.1505 0.0886 0.3060 04275 0.2240 0.1532

Chemical Ginsenosides Total Panaxadiol Panaxatriol

properties Re Rf Rgl Rg2 saponin
pH —04071 -0.0336 —04454 —0.2745 —04518 —~04722 —0.2776
OM. 05107 0.3626 0.5128 0.2908 0.5890* 0.6237 04764
PO —0.6223* —0.1904 —0.7588** —0.2642 —0.6927* —0.6883* —0.2347
NH,-N —0.3021 0.1135 —-04612 0.1187 -~0.3659 —0.3624 —0.2863
NOsN —04141 —0.0383 —0.1893 —0.4185 —0.2662 —0.2263 —0.3752
K —04294 —0.5885* —0.5052 —04738 —0.4699 —04652 0.0516
Na —0.7102** —0.3435 —0.8163** ~0.1166 —0.7922** —0.8110** —04588
Ca —0.4240 —0.1069 —0.6248* —0.0452 —05417 —0.5646 0.4565
Mg —0.3821 0.1103 —0.5992* 0.0777 —0.5198 -0.5532 —0.6378*
Fe 04365 06771* 0.5248 04802 0.5001 0.5053 0.0313
Mn 0.2956 0.7562** 0.2801 04298 0.3165 0.3252 —0.0979
Cu —0.0127 0.0139 0.0529 —0.1673 —-0.0219 00288 0.6057*
Zn 0.0092 0.1706 0.2011 —0.2020 0.1975 0.2617 0.7552*

*Significant at P=0.05
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**Significant at P=001
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Effects of the Chemical Properties of Field Soils on the Contents of Sugars and Saponin in Gin-

seng Roots.

Dong-Cheol Kim', Sang-Moon Chang? Jyung Choi*(‘Food Research Institute (Korea, Foods Industry Association), Seoul,
Korea 137-060, Kovea. *Department of Agricultural Chemistry, Kyung-pook National University, Taegu, 702-070, Korea)

Abstract : The relationships between the soil chemical properties of ginseng fields and the contents of effective consti-
tuents in ginseng roots was investigated. The NOs-N contents in soils showed highly negative correlations with the
contents of total sugar and reducing sugar in ginseng roots. The organic matter contents in soils showed positive
correlations with the contents of sugar and ginoside in ginseng roots, while the contents of available phosphorus
and exchangeable cations in soils showed highly negative correlations with the those in ginseng roots. For the Produc-
tion of ginseng root of higher saponin contents, increase of the organic matter contents, and decrease of the contents
of available phosphorus and exchangeable cations in soils were recommended.
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