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Abstract : Geochemical relationships between ginsengs and soils from three representative soil types, shae, phyllite
and granite regions, from Keumsan were examined. High elements were shown at the granite and shale areas of the
weathered soils, the phyllite areas of the cultivated soils and the shale areas of the host rocks. Tl was enriched in gin-
sengs grown in the shale areas, Cs and B in the phyllite areas, and Be and Cd in the granite areas. Positive correlations
were dominated by the shale areas. These relationships can be explained for mineral characteristics within the soils, and
their behaviors related to the physio-chemical conditions. High elements were shown in the 2 year ginsengs of the shale
areas, and 4 year ginsengs of the phyllite and granite areas in comparisons with ginsengs of the different ages from the
same areas. These differences can be explained with ages of the ginsengs, solubilities of the minerals and physio-chem-
ical differences within soils. The content differences of high elements such as Cs, Tl and Be were found between soils
and ginsengs. Overall, these results suggest that components of ginsengs grown in the granite areas are chemically sm-

ilar to the soils.
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Table 1. Analyses of three weathered soils(W) from the Keumsan area(ppm)).

A)Shde area

\% Ba S Cs Y Zr Tl Ge Be
SLW2 151.0 537.0 63.0 7.31 270 161.0 158 184 30
SLW3 153.0 534.0 62.0 7.31 28.0 161.0 147 1.90 30
SLw4 154.0 539.0 63.0 7.06 29.0 161.0 104 104 30
SLW(Avg) 152.67 536.67 62.67 7.23 28.00 161.00 1.36 1.36 3.00

B)Phyllite area
PHW2 101.0 494.0 134.0 6.68 310 165.0 131 232 3.0
PHW3 102.0 500.0 137.0 6.70 30.0 168.0 1.09 221 30
PHWA4 102.0 489.0 135.0 6.46 30.0 166.0 103 1.98 3.0
PHW(Avg.)  101.67 494.33 135.33 6.61 30.33 166.33 114 217 3.00

C)Granite area
GRW2 65.0 1160.0 394.0 101 1.0 219.0 0.46 0.89 30
GRW3 71.0 1186.0 402.0 1.05 12.0 2220 0.80 1.28 30
GRWA4 65.0 1194.0 405.0 1.00 12.0 236.0 0.73 107 3.0
GRW(Avg.) 67.00 1180.00 400.33 1.02 11.67 225.67 0.66 1.08 3.00
PHW/SLW 0.67 0.92 2.16 0.91 1.08 1.03 0.84 122 1.00
GRW/SLW 0.44 220 6.39 0.14 042 1.40 0.49 0.60 1.00

#Abbreviation: SL for shale area, PH for phyllite area, GR for granite area and aphabets(2,3,4) for the ages of ginsengs.
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Table 2. Analyses of three cultivated soils(F) from the Keumsan area(ppm).
A)Shde area
\% Ba S Cs Y Zr TI Ge Be
SL-2-1 167.0 581.0 63.0 6.43 310 160.0 127 162 30
SL-2-2 169.0 583.0 64.0 6.54 320 159.0 1.36 1.79 30
SL-2-3 168.0 567.0 62.0 6.24 30.0 152.0 1.36 175 30
SLF2(Avg.) 168.00 577.00 63.00 6.40 31.00 157.00 133 172 3.00
SL-3-1 146.0 579.0 60.0 6.62 270 156.0 125 162 30
SL-3-2 133.0 585.0 60.0 6.06 26.0 149.0 0.68 143 30
SL-3-3 138.0 568.0 59.0 6.05 26.0 160.0 0.96 153 30
SLF3(Av) 139.00 577.33 59.67 6.24 26.33 155.00 0.96 153 3.00
SL-4-1 117.0 644.0 86.0 7.06 220 131.0 118 156 30
SL-4-2 116.0 655.0 87.0 6.89 24.0 132.0 101 175 30
SL-4-3 121.0 654.0 88.0 7.05 240 138.0 1.36 1.80 30
SLF4(Av) 118.00 651.00 87.00 7.00 23.33 133.67 119 171 3.00
SLF(Avg) 141.67 601.78 69.89 6.55 26.89 148.56 116 1.65 3.00
B)Phyllite area

\% Ba S Cs Y Zr T Ge Be
PH-2-1 108.0 411.0 126.0 7.67 38.0 127.0 143 2.65 40
PH-2-2 109.0 405.0 126.0 7.61 38.0 126.0 1.46 248 40
PH-2-3 114.0 420.0 129.0 7.55 39.0 138.0 132 233 40
PHF2(AV) 110.33 412.00 127.00 7.61 38.33 130.33 1.40 249 4,00
PH-3-1 117.0 552.0 143.0 7.06 30.0 183.0 116 215 30
PH-3-2 114.0 539.0 140.0 6.93 30.0 174.0 0.82 207 30
PH-3-3 111.0 525.0 137.0 6.82 29.0 176.0 0.87 1.83 30
PHF3(AV) 114.00 538.67 140.00 6.94 29.67 177.67 0.95 2.02 3.00
PH-4-1 109.0 836.0 84.0 6.07 26.0 130.0 0.76 157 30
PH-4-2 111.0 870.0 87.0 6.21 270 126.0 0.97 184 30
PH-4-3 109.0 861.0 87.0 6.14 280 129.0 0.94 182 30
PHF4(AV) 109.67 855.67 86.00 6.14 27.00 128.33 0.89 174 3.00
PHF(avg) 111.33 602.11 117.67 6.90 3167 145.44 1.08 2.08 3.33
PHF/SLF 0.79 1.00 1.68 1.05 118 0.98 0.93 1.26 111
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Table 2. Continued.
C) Granite area
\% Ba S Cs Y Zr T Ge Be
GR-2-1 23.0 584.0 168.0 3.70 9.0 139.0 144 1.32 40
GR-2-2 28.0 615.0 171.0 3.66 9.0 173.0 157 1.38 40
GR-2-3 22.0 624.0 172.0 373 9.0 148.0 171 1.36 40
GRF2(AV) 24.33 607.67 170.33 3.70 9.00 153.33 157 1.36 4.00
GR-3-1 55.0 1107.0 503.0 2.05 13.0 233.0 0.85 1.15 3.0
GR-3-2 63.0 1063.0 503.0 2.08 15.0 302.0 0.77 112 3.0
GR-3-3 58.0 1074.0 497.0 2.05 15.0 288.0 0.90 1.16 20
GRF3(AV) 58.67 1081.33 501.00 2.06 14.33 274.33 0.84 114 2.67
GR-4-1 56.0 1030.0 287.0 2.33 14.0 377.0 0.96 1.23 3.0
GR-4-2 48.0 1058.0 294.0 2.34 13.0 373.0 1.04 1.10 3.0
GR-4-3 48.0 1058.0 291.0 243 12.0 334.0 0.89 1.26 3.0
GRF4(AV) 50.67 1048.67 290.67 2.37 13.00 361.33 0.96 1.19 3.00
GRF(avg) 44.56 912.56 320.67 271 12.11 263.00 113 1.23 3.22
GRF/SLF 0.21 0.99 2.40 0.55 0.37 1.01 143 0.82 133

#Abbreviation: SL for shale area, PH for phyllite area, GR for granite area and aphabets(2,3,4) for the ages of ginsengs.
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Table 3. Analyses of three host rocks from the Keumsan area(ppm).

\Y Ba S Cs Y Zr Tl Ge Be

SLR-2 112.0 206.0 6.0 172 40 46.0 0.77 154 20
SLR-3 117.0 337.0 20.0 1.29 50 58.0 0.73 1.38 20
SLR-4 688.0 2160.0 57.0 403 34.0 80.0 247 192 20
SLR(AV) 305.67 901.00 27.67 2.35 14.33 61.33 1.32 162 2.00
PHR-2 93.0 486.0 164.0 6.94 230 117.0 124 155 40
PHR-3 71.0 402.0 135.0 3.98 21.0 153.0 142 153 30
PHR-4 410 368.0 344.0 5.74 14.0 57.0 0.63 0.74 20
PHR(AV) 68.33 418.67 214.33 555 19.33 109.00 1.09 127 3.00
GRR-2 <5 213.0 366.0 0.37 9.0 225.0 0.24 0.95 20
GRR-3 <5 637.0 139.0 235 3.0 66.0 091 1.09 1.0
GRR-4 65.00 943.0 660.0 2.33 10.0 199.0 0.65 0.81 30
GRR(AV) - 597.67 388.33 1.68 7.33 163.33 0.60 0.95 2.00
PHR/SLR 0.22 0.46 7.75 2.37 135 178 0.83 0.79 150
GRR/SLR - 0.66 14.04 0.72 051 2.66 0.45 0.59 1.00

#Abbreviation: SL for shale area, PH for phyllite area, GR for granite area and alphabets(2,3,4) for the ages of ginsengs.
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Table 4. Analytical results of the ginsengs from the Keumsan area(ppm).

A)Shde Cs TI Ge Be B Cd Li Se
SL2 0.023 0.005 <0.1 0.005 21.596 0.032 0.557 <10
SL2 0.206 0.016 <0.1 0.036 14.294 0.093 <05 <10
SL2 0.021 0.002 <0.1 0.006 19.245 0.021 <05 <10

SLG2(AVG) 0.083 0.008 - 0.016 18.378 0.049 - -
SL3 0.020 0.008 <0.1 0.010 12.635 0.047 <0.5 <10
SL3 0.036 0.004 <0.1 0.007 18.100 0.042 <05 <10
SL3 0.024 0.009 <0.1 0.005 16.956 0.037 <05 <10

SLG3(AVG) 0.027 0.007 - 0.007 15.897 0.042 - -
SL4 0.046 0.014 <0.1 0.019 28.679 0.050 0.712 <10
SL4 0.007 0.004 <0.1 0.005 11.320 0.011 <0.5 <10
SL4 0.011 0.008 <0.1 0.006 11.316 0.054 <05 <10

SLG24(AVG) 0.021 0.009 - 0.010 17.105 0.038 - -

SLG(AV) 0.04 0.01 - 0.01 17.13 0.04 - -

SLG3/SLG2 0.32 091 - 0.48 0.86 0.87 - -

SLG4/SLG2 0.25 1.16 - 0.64 0.93 0.79 - -

B)Phyllite Cs TI Ge Be B Cd Li Se
PH2 0.036 0.004 <0.1 0.017 36.272 0.024 0.824 <10
PH2 0.025 0.003 <0.1 0.012 29171 0.022 <0.5 <10
PH2 0.030 0.002 <0.1 0.016 34.862 0.017 0.782 <10

PHG2(AVG) 0.030 0.003 - 0.015 33435 0.021 - -
PH3 0.021 0.002 <0.1 0.009 31.367 0.040 <0.5 <10
PH3 0.029 0.003 <0.1 0.011 27.076 0.020 <0.5 <10
PH3 0.036 0.003 <0.1 0.007 5.000 0.023 <0.5 <10

PHG3(AVG) 0.029 0.003 - 0.009 21.148 0.028 - -
PH4 0.114 0.012 <0.1 0.011 5.100 0.041 <0.5 <10
PH4 0.061 0.005 <0.1 0.011 4.800 0.083 <0.5 <10
PH4 0.062 0.005 <0.1 0.012 5.100 0.042 <0.5 <10

PHG4(AVG) 0.079 0.008 - 0.011 5.000 0.055 - -

PHG(AVG) 0.05 0.00 - 0.01 19.86 0.03 - -

PHG3/PHG2 0.96 0.85 - 0.61 0.63 132 - -

PHGA4/PHG2 2.63 2.56 - 0.75 0.15 2.65 - -

C)Granite Cs TI Ge Be B Cd Li Se
GR2 0.017 0.002 <0.1 0.023 5.000 0.063 <05 <10
GR2 0.011 0.001 <0.1 0.017 15.193 0.034 <0.5 <10
GR2 0.009 0.002 <0.1 0.015 16.936 0.044 <0.5 <10

GRG2(AV) 0.012 0.002 - 0.018 12.376 0.047 - -
GR3 0.021 0.003 <0.1 0.013 21.979 0.065 <05 <10
GR3 0.041 0.006 <0.1 0.011 5.000 0.102 <0.5 <10
GR3 0.040 0.007 <0.1 0.018 22.003 0.059 <05 <10

GRG3(AV) 0.034 0.005 - 0.014 16.327 0.075 - -
GR4 0.051 0.010 <0.1 0.033 30.547 0.069 <05 <10
GR4 0.007 0.002 <0.1 0.010 23.763 0.076 <0.5 <10
GR4 0.031 0.007 <0.1 0.025 9.436 0.107 <0.5 <10

GRG4(AV) 0.030 0.006 - 0.023 21.249 0.084 - -

GRG(AV) 0.03 0.00 - 0.02 16.65 0.07 - -

GRG3/GRG2 281 3.39 - 0.76 132 1.60 - -

GRG4/GRG2 2.46 3.86 - 124 172 1.78 - -

GRG2/SLG2 0.15 0.21 - 118 0.67 0.96 - -

GRG3/SLG3 1.26 0.80 - 1.88 103 179 - -

GRG4/SLG4 141 0.71 - 229 124 218 - -

GRG2/PHG2 0.40 0.55 - 1.23 0.37 225 - -

GRG3/PHG3 118 217 - 154 0.77 272 - -

GRG4/PHG4 0.38 0.82 - 202 4.25 151 - -

# < means below working range of instrument.
#Abbreviation: SL for shale areg, PH for phyllite area, GR for granite area and alphabets(2,3,4) for the ages of ginsengs.
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2] J. Ginseng Res.
O}, QA Zpol7} FEistAl= FUTHTable 5, 6, 7).
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Table 5. Correlation coefficients of inorganic elements for the ginsengs from the shae area, Keumsan.

A) 2 Year
Cs Tl Be B Cd
Cs .9880 .9999 -.9458 .9926
T -.9420 .9853 -.8843 .9994
3 Year Be -.4286 .1005 -.9511 .9905
B .8270 -.5904 -.8623 -.8996
Cd -.2804 -.0581 .9874 -7715
B) 4 Year
Cs Tl Be B Cd
Cs .9631 .9991 .9949 .5063
T -.2298 .9506 9312 7197
Average Be 9234 1614 .9984 4686
B .8289 .3540 .9801 4171
Cd .9613 -.4892 .7818 .6425

#Average means correlation coefficients calculated with average values of the 2, 3 and 4 ginseng arees.
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Table 6. Correlation coefficients of inorganic elements for the ginsengs from the phyllite area, Keumsan.

A) 2 Year
Cs Tl Be B Cd
Cs 5135 .9549 9374 .2350
Tl 9715 .2356 .1824 .9547
3 Year Be -.2441 -.0072 .9985 -.0642
B -.9102 -.7861 .6238 -.1183
Cd -.8411 -.9453 -.3193 5415
B) 4 Year
Cs Tl Be B Cd
Cs .9998 -.6367 5153 -.5297
Tl .9983 -.6204 5332 -5474
Average Be -.1325 -.0744 3327 -.3168
B -.8934 -.8656 5637 -.9999
Cd 9789 .9653 -.3322 -.9663

#Average means correlation coefficients caculated with average values of 2, 3 and 4 ginseng aress.

Table 7. Correlation coefficients of inorganic elements for the ginsengs from the granite area, Keumsan.

A) 2 Year
Cs Ti Be B Cd
Cs 8669 9966 -9873 8156
Tl 9468 9049 -.9352 9955
3 Year Be 1415 4525 -.9970 8603
B - 5597 -.2633 7412 -.8973
cd 4358 1230 -.8293 -.9898
B) 7 Year
Cs Ti Be B Cd
Cs 9980 9914 2579 -1364
Tl 9427 9977 1963 -0735
Average Be -1799 1585 1204 -.0058
B 7168 9083 5569 -.9923
cd 9181 9977 2247 9345

#Average means correlation coefficients calculated with average values of the 2, 3 and 4 ginseng aress.
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Table 8. Relative ratios among weathered(W) and cultivated(F) soils and host rock(R) from the Keumsan area

J. Ginseng Res.

1) WIF V Ba S Cs Y Zr T Ge Be
SLW2(Av)/SLF2 0.90 0.93 1.00 114 0.87 1.03 119 1.07 1.00
SLW3(Av)/SLF3 110 0.92 104 117 1.06 104 153 124 1.00
SLWA4(Av)/SLF4 131 0.83 0.72 101 124 120 0.87 0.61 1.00

SLW(AV)/SLF 110 0.89 0.92 111 1.06 1.09 120 0.97 1.00
PHW2(Av)/PHF2 0.92 1.20 1.06 0.88 0.81 127 0.94 0.93 0.75
PHW3(Av)/PHF3 0.89 0.93 0.98 0.97 101 0.95 115 1.09 1.00
PHWA4(Av)/PHF4 0.93 0.57 157 1.05 11 129 116 114 1.00

PHW(AV)/PHF 0.91 0.90 120 0.97 0.98 117 1.08 1.05 0.92
GRW2(Av)/GRF2 2,67 191 231 0.27 122 143 0.29 0.65 0.75
GRW3(Av)/GRF3 121 110 0.80 0.51 0.84 0.81 0.95 112 112
GRW4(Av)/GRF4 128 114 139 042 0.92 0.65 0.76 0.90 1.00

GRW(AV)/GRF 172 138 1.50 0.40 0.99 0.96 0.67 0.89 0.96

2)FIR Vv Ba S Cs Y Zr Tl Ge Be
SLF2(Av)/SLR2 150 2.80 10.50 3.72 7.75 341 173 112 150
SLF3(Av)/SLR3 119 171 2.98 4.84 5.27 267 132 11 150
SLF4(Av)/SLR4 0.17 0.30 153 174 0.69 1.67 0.48 0.89 150

SLF(AV)/SLR 0.95 161 5.00 343 457 259 117 104 150
PHF2(AV)/PHR2 119 0.85 0.77 110 167 111 113 161 1.00
PHF3(AV)/PHR3 161 134 104 174 141 116 0.67 132 1.00
PHFA(AV)/PHR4 2.67 233 0.25 107 193 225 141 2.35 150

PHF(AV)/PHR 182 150 0.69 1.30 167 151 1.07 1.76 117
GRF2(AV)/GRR2 - 2.85 0.47 10.00 1.00 0.68 6.54 143 2.00
GRF3(AV)/GRR3 - 170 3.60 0.88 4.78 4.16 0.92 1.05 2.67
GRF4(AV)/GRR4 0.78 111 0.44 1.02 1.30 182 148 147 1.00

GRF(AV)/GRR - 1.89 150 3.96 2.36 222 2.98 132 1.89

#Abbreviation: SL for shale area, PH for phyllite area and GR for granite area and alphabets(2,3,4) for the ages of ginsengs.
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Table 9. Redtive ratios between cultivated soils(F) and ginsengy(G)
from the Keumsan area

A)Shale area
SAMPLE Cs Tl Be
SLF2-1/SLG2-1 281.15 276.40 560.67
SLF2-2/SL.G2-2 3171 86.58 84.01
SLF2-3/SLG2-3 300.25 606.22 537.01
SLF2(A)/SLG2(A) 76.90 177.02 192.93
SLF3-1/SLG3-1 326.77 15511 299.76
SLF3-2/SLG3-2 167.45 175.73 432.39
SLF3-3/SLG3-3 248.25 112.17 553.71
SLF3(A)/SLG3(A) 231.74 141.13 402.43
SLF4-1/SLG4-1 154.36 83.83 157.72
SLF4-2/SL.G4-2 1038.00 240.27 600.00
SLF4-3/SLG4-3 644.75 17372 508.65
SLFA(A)/SLGA(A) 331.58 135.99 42212
SLF(A)/SLG(A) 149.62 150.90 339.16
B)Phyllite area
SAMPLE Cs T Be
PHF2-1/PHG2-1 215.38 367.01 234.67
PHF2-2/PHG2-2 309.13 494.83 328.47
PHF2-3/PHG2-3 252.37 656.13 252.74
PHF2(A)/PHG2(A) 253.25 475.13 266.37
PHF3-1/PHG3-1 339.21 619.82 34951
PHF3-2/PHG3-2 23594 301.91 260.94
PHF3-3/PHG3-3 187.09 295.03 410.69
PHF3(A)/PHG3(A) 240.18 378.00 328.65
PHF4-1/PHG4-1 53.03 63.05 281.42
PHF4-2/PHG4-2 102.16 187.50 273.60
PHF4-3/PHG4-3 99.32 172.00 245.37
PHF4(A)/PHG4(A) 77.69 117.59 265.87
PHF(A)/PHG(A) 149.95 248.90 282.26
C)Granite area
SAMPLE Cs Tl Be
GRF2-1/GRG2-1 22351 760.98 170.45

GRF2-2/GRG2-2 331.19
GRF2-3/GRG2-3 428.02

1114.40 237.83
1117.87 268.13

GRF2(A)/IGRG2(A)  305.27 976.94 217.37
GRF3-1U/GRG3-1 95.67 310.20 228.98
GRF3-2/GRG3-2 50.72 123.59 277.56
GRF3-3/GRG3-3 51.77 121.42 110.16

GRF3(A)/IGRG3(A) 6056 153.84 190.18
GRF4-1/GRG4-1 26.07 98.29 90.55
GRF4-2/GRG4-2 314.25 477.97 300.70
GRF4-3/GRG4-3 77.71 131.79 118.02

GRFA(A)/GRG4(A) 7955 154.66 131.34
GRF(A)/GRG(A) 107.07 253.93 174.91

#S0il type(SL)-ages of ginsengs(2)-locality(1)

#Abbreviation: GR for granite area, PH for phyllite area, SL for
shale area and aphabets(2,3,4) for the ages of ginsengs.
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