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Abstracts : This study is for geochemical relationships between ginsengs and soils from three representative soil types
from Keumsan, shale, phyllite and granite areas. For this study, ginsengs (2, 3 and 4 years), with the soils and their host
rock, are collected and are analysed for the transitional elements. In the weathered soils, the shale area is high in the most
of elements, but low in the granite area. High correlation relationships are shown in the shale area. In the field soils, the
shale area is mainly high, but low in the granite area. Comparing with ages, most of elements are high in the 2 year soils,
but low in the 4 year soils. Regardless of the localities, positive and negative correlations are dominant in the shale area.
In the host rocks, high element contents are shown in the phyllite and shale areas. Positive and negative correlations are
found in the shale and phyllite areas for large numbers of the element pairs. In the ginsengs, differences of the element
contents with ages are not clear, but show high element contents in the 2 year ginsengs of the shale and phyllite areas, and
low contents in the 4 year ginsengs of the granite area. Positive correlations are shown in the Cu-Zn pair in the shale and
phyllite areas, and Co-Cu pair in the granite area. In the relative ratios(weathered soil/field soil), most of elements from
the shale area are high, above 1, suggesting high element contents in the weathered soils of the shale area relative to the
granite and phyllite areas. In the relative ratios(weathered soil/host rock), most of elements are above 1, suggesting the
high element contents in the weathered soils relative to the host rocks. Relative ratios (soil/ginseng) of the element con-
tents are several to ten times. Regardless of the areas, big differences of the relative ratios are found in the Co and small
differences are in the Cu and Zn, which suggest that differences between soils and ginsengs are big in the Co contents and
small in the Cu and Zn contents. Regardless of the ages, differences among relative ratios are small in granite area relative

to the shale area, which suggest more similar contents between ginsengs and soils in the granite areas.
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Table 1. Analytical results of the weathered soils(W) from the Keumsan area. (unit: ppm)
Ni Cr Co Cu Zn v Sc Ga As Mo
SLW2 4431 59.96 15.98 44.84 32940 150.56 13.10 17.02 1491 4.56
SLW3 63.44 59.73 15.76 43.89 347.12 154.37 13.20 17.05 13.45 4.28
SLW4 48.08 61.31 15.37 42.05 218.61 154.57 12.70 16.66 16.85 4.75
SLW(Av) 51.94 60.33 15.70 43.59 298.38 153.17 13.00 16.91 15.07 4.53
PHW?2 54.77 67.01 15.46 41.11 69.28 103.37 14.00 18.98 12.56 <2
PHW3 37.47 61.32 15.51 39.23 54.88 103.37 13.00 19.22 10.44 <2
PHW4 35.88 62.41 15.02 49.82 56.80 101.14 14.00 18.58 10.96 <2
PHW(Av) 42.70 63.58 15.33 43.39 60.32 102.63 13.67 18.93 11.32 -
GRW2 <20 <20 10.80 28.84 213.68 65.70 5.10 22.15 <5 <2
GRW3 <20 <20 10.90 28.70 350.08 67.46 4.70 22.61 <5 <2
GRW4 <20 <20 10.36 27.79 390.81 64.20 5.20 22.16 <5 <2
GRW(AV) - - 10.69 28.44 318.19 65.79 5.00 2231 - -
PHW/SLW 0.82 1.05 0.98 1.00 0.20 0.67 1.05 1.12 0.75 -
GRW/SLW - - 0.68 0.65 1.07 0.43 0.38 1.32 - -

#Alphabet(2,3,4) means age of ginséhg.
#Abbreviations: SL for shale, PH for phyllite and GR for granite areas.

Table 2. Correlation coefficients of transitional elements for the weathered phyllite and shale soils, Keumsan.

Phyllite area

Ni Cr Co Cu Zn A% Sc As Mo

Ni 99290 36023 -.28999 99815 44865 .56013 .98287 -.37667
Cr -45433 24672 -.17411 .99830 33917 65468 99781 -.26382
Co .00909 -.89493 -.99724 30282 99532 -.57102 18212 -.99984
Cu -.00635 -.88793 99988 -.23125 -.98541 .63038 -.10864 99577

Sal;::f Zn 44757 -.99997 .89828 .89139 39347 .60947 .99226 -31963
\' 61819 41935 -.78037 -.78994 -42622 -.48905 27625 -.99688
S¢ 75790 -.92549 65924 .64755 .92260 -.04425 70321 .55641
As -.70240 .95320 -71814 -.70731 -.95089 12527 -.99669 -.19949
Mo -.82500 .87827 -.57262 -.55989 -.87462 -.06579 -.99394 98173

Table 3. Correlation coefficients of transitional elements for the weathered granite and average soils, Keumsan.

Average value

Co Cu n A Sc
Co 99850 250239 85380 99079
, Cu 99995 -54900 82400 99672
G;;“g:e Zn -53962 -54761 02120 -61484
% 92312 91942 -17441 77545
Sc -93983 -93654 21952 -.99894

#Average value means correlation coefficients calculated with average values of phyllite, shale and granite soils.
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Table 4. Analytical results of the field soils(F) from the shale areas(SL), Keumsan. (unit: ppm)
Ni Cr Co Cu Zn v Sc Ga As Mo
SLF2-1 55.68 61.03 17.70 54.30 332.66 168.03 12.00 17.19 11.68 4.66
SLF2-2 50.38 63.02 18.64 56.51 346.87 169.54 13.20 17.25 17.84 539
SLF2-3 47.15 57.41 17.08 53.10 348.31 161.02 12.80 16,44 16.70 5.08
SLF2(Av) 51.07 60.49 17.81 54.64 342.61 166.20 12.67 16,96 15.40 5.04
SLF3-1 40.79 62.19 14.71 41.14 216.52 144.89 12,20 16,74 13.37 3.57
SLF3-2 43.49 60.44 14.12 38.51 131.35 140.08 11.70 15.68 13.21 2.89
SLF3-3 42.73 61.64 13.51 38.43 172.31 135.97 12.10 15.60 12.56 3.64
SLF3(Av) 42.33 61.42 14.12 39.36 173.39 140.31 12.00 16.01 13.05 337
SLF4-1 47.06 67.94 12.68 31.72 116.54 118.89 12.10 17.45 11.74 <2
SLF4-2 36.84 64.95 12.57 31.64 83.17 118.93 11.70 17.16 13.26 <2
SLF4-3 34.36 64.46 15.47 41.51 122.15 116.53 12.20 17.36 12.93 <2
SLF4(Av) 39.42 65.79 13.57 34.95 107.29 118.12 12.00 17.32 12.64 -
SLF(Av) 4427 62.56 15.17 42.98 207.76 141.54 12.22 16.76 13.70 -

#Alphabet : 2(age)-1(locality).
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Table 5. Correlation coefficients of transitional elements for the field soils of the shale areas in the 2 and 3 years old.

3 year
Ni Cr Co Cu Zn v Sc As Mo

Ni -.89676 -.68975 -.95463 -97476 -72844 -.65768 -42118 -.65596
Cr .52320 29813 72429 97292 .35006 92313 -.02366 92225
Co -.12768 77843 .87407 51070 .99849 -.09179 94720 -.09407
Cu 21338 94422 94173 .86406 .89941 40352 67216 40143
2year Zn -.95502 -.24696 41604 .08592 5571 .80925 20808 .80790
\% 67514 98190 .64545 .86476 -.42602 -.03701 92818 -.03930
Sc -.93338 -.18249 47512 15146 99782 -36541 -.40622 .99999
As -.84768 .00861 .63440 33742 96687 -.18094 98160 -.40831

Mo -.68133 26733 .81298 .56974 86774 07998 .89864 .96587

Table 6. Correlation coefficients of transitional elements for the field soils of the shale areas in the 4 years old.
Average value
Ni Cr Co Cu Zn v Sc As

Ni -.80222 .99247 .99457 99171 97208 96757 .99457
Cr 99850 -72306 - 73572 -.71885 -.91991 -.62540 -73573
Co -.62520 -.58149 ' .99983 99998 93602 99122 .99983
Cu -.64560 -.60278 .99965 .99970 94238 98861 .99999
4 year Zn 20340 25676 63698 61639 93387 .99201 .99970
\Y% .63985 59677 -.99982 -.99997 -.62228 .88129 94238
Sc -.94331 -.92370 .84881 .86248 13311 -.85866 .98860

As -.92371 -.94332 27853 .30380 -.56296 -.29664 74420
Mo -.98904 -97946 73360 775130 -.05659 -74632 98198 .85702

#Average value means correlation coefficients calculated with average values of 2, 3 and 4 year soils.

z} AR AFEAIE B (Table 5, 6) 2948 EQRe A
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Sc, As, Mo A Vet 338 B Ao #AA}
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A A R IAE et Hiae ¥ 3 A9 &
55 yHPe o Ao #A7F Co-Cu, Sc-Mo oA velst
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Table 7. Analytical results of the field soils(F) from the phyllite areas(PH), Keumsan. (unit: ppm)
Ni Cr Co Cu Zn v Sc Ga As Mo
PHF2-1 47.07 63.25 15.62 61.89 71.76 106.86 15.10 19.97 7.34 <2
PHF2-2 40.93 61.13 15.73 63.29 67.62 108.31 15.00 19.67 6.81 <2
PHF2-3 38.72 62.23 15.87 71.47 69.89 111.35 15.90 19.34 <5 <2
PHF2(Av) 42.24 62.21 15.74 65.55 69.75 108.84 15.33 19.66 - -
PHF3-1 36.25 65.72 15.89 4473 127.24 116.13 14.10 19.13 9.60 <2
PHF3-2 80.62 81.34 14.55 40.33 53.00 117.06 13.90 18.86 12.56 <2
PHF3-3 38.59 68.68 15.88 43.72 71.57 115.01 14.20 19.17 6.33 <2
PHF3(Av) 51.82 71.91 15.44 4293 83.94 116.07 14.00 19.05 9.50 -
PHF4-1 30.12 59.43 12.58 36.39 86.77 109.77 11.00 15.73 5797 <2
PHF4-2 32.02 61.98 13.11 38.86 99.64 111.37 12.10 15.78 77.91 <2
PHF4-3 31.96 59.95 12.44 36.88 111.98 107.12 11.90 15.58 71.65 <2
PHF4(Av) 31.37 60.45 12.71 37.38 99.47 109.42 11.67 15.70 69.17 -
PHF(Av) 41.81 64.86 14.63 48.62 84.39 111.44 13.67 18.14 - -
PHF/SLF 0.94 1.04 0.96 1.13 0.41 0.79 1.12 1.08 - -

#Alphabet : 2(age)-1(locality).

Table 8. Correlation coefficients of transitional elements for the field soils of the phyllite areas in the 2 and 3 years old.

3 year
Ni Cr Co Cu Zn A\ Sc As
Ni 74529 -.99918 -.98490 -.72648 81159 -45887 .82579
Cr .69408 -71776 -.84948 -.99961 21533 25041 23942
Co -.94457 -41927 97710 .69814 -.83451 49437 -.84789
2 year Cu -.79412 - 11367 .94963 .83449 -.69817 29810 -.71566
Zn 166925 .99942 -.38822 -.07989 -.18812 -27721 -21236
A\ -.89292 -.29566 99123 98271 -.26307 -.89151 .99969
Sc - 71076 .01308 .90230 99195 .04700 95135 -.88003
As .86495 23906 -.98177 -.99188 20597 -.99827 -.96780

Table 9. Correlation coefficients of transitional elements for the field soils of the phyllite areas in the 4 years old.

Average value

Ni Cr Co Cu Zn v o Sc As
91434 .83801 22160 -.55306 .80670 65672 -.86229
Cr 67838 .54527 -.19226 -.16830 97691 29508 -.58336
Co 34477 92355 71779 —.918()7 35357 96183 -.99894
4 year Cu 67417 .99998 92573 -.93499 -.39750 .88092 -.68491
Zn .85810 20485 -.18616 19925 04621 -99151 .89881
v 39763 .94388 .99838 94575 -.12994 .08411 -39634
Sc .99982 66424 32680 .65996 86774 .38005 -.94819
As 95989 85717 59413 .85421 67971 63895 95436

#Average value means correlation coefficients calculated with average values of 2, 3 and 4 year soils.

7n, V-As oA, 19 #A7} Ni-Co, Cu, Zn, Cr-Co, Cu, CrV, Co-Cu, Sc, Cu-Sc, Zn-As 23olA, F2] F7Al= Ni-As,

Zn, CoV As, CuV As, V-Sc, Sc-As 2ol x] YElTh. Co-Zn, Cu-Zn, As, Zn-Sc, Sc-As oA VRt
434 EFS Ao #A7} Ni-Cr, Cu, Zn, Sc, As, Cr-Co, Qe BAge] 319 2% Ni-Cr, Cu, Zn, As, Co-Cu,

Cu, V Sc, As, Co-Cu, V CuV, Sc, As, Zn-Sc, As, Sc-As V, CuV, As, Sc-As oA A & 5o AA7L velsith, &

P

2ol ebdTt. kel Ao BA7F Ni-Cr, Co, V, Sc, 3] Ni-Cr, As, Co-Cu #olX F3] Al dA7} Yehuitt
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Table 10. Analytical results of the field soils(F) from the granite areas(GR), Keumsan. (unit: ppm)
Ni Cr Co Cu Zn v Sc Ga As - Mo
GRF2-1 <20 <20 5.03 <10 115.47 32.29 2.90 - 25.66 <5 <2
GRF2-2 <20 <20 4.72 <10 117.98 30.71 4.00 24.62 <5 <2
GRF2-3 <20 <20 4.60 <10 125.42 30.26 3.10 24.62 <5 <2
GRF2(Av) - - 4.78 - 119.62 31.09 3.33 24.97 - -
GRF3-1 <20 <20 6.99 18.75 95.71 52.26 4.90 21.99 <5 <2
GRF3-2 <20 <20 7.28 1522 115.31 56.62 5.20 21.40 <5 <2
GRF3-3 <20 <20 7.18 15.87 98.80 52.78 5.10 20.45 <5 <2
GRF3(Av) - - 7.15 16.61 103.27 53.88 5.00 21.28 - -
GRF4-1 <20 <20 7.20 11.73 100.59 44.81 7.00 21.86 <5 <2
GRF4-2 <20 <20 7.47 12.19 110.79 43.67 6.00 21.72 <5 <2
GRF4-3 39.38 <20 7.62 11.93 100.26 45.80 5.00 22.74 <5 <2
GRF4(Av) - - 7.43 11.95 103.88 44.76 6.00 22.11 - -
GRF2-3 Dup <20 <20 4.65 <1.00 11045 34.88 4.00 23.25 <5 <2
GRF(avg) - - 645 - 108.92 4324 478 22.78 - -
GRF/SLF - - 0.31 -0.02 0.53 0.25 0.33 1.39 - -

#Alphabet : 2(age)-1(locality).

B THe 349 wEE THNL | B9 WA Ni
Cr 4lM Uepdt, o) Bl Aol BAglo] Byl
NiCr 4o A2 AUgd S/l 49 BA7 923
A,

= AT

3 A BEY F AN B o)} 71 BESEA] gkl
U 234 ERe 22 dirt BtTh(Table 10).

Pzl AY =& A4 ko] 234 ES] Zn(119.62
ppm), Ga(24.97 ppm), 334 EFS] Cu(16.61 ppm), V(53.88
ppm), 4948 EFe] Co(7.43 ppm), Sc(6.00 ppmyoliA vekyk
th AlY e 94 ko]l 24 Bk Co(4.78 ppm),
Cu(<10 ppm), V(31.09 ppm), Sc(3.33 ppm), 3dA EFY
Zn(103.27 ppm), 434 EFe} Ga22.11 ppmyelA EVET

7} QAE7F A3 A (Table 11, 12)0) ths] Zolrd 2948
g2oke Aol AL CoV, Ga, V-Ga #olA, ¥ #A7}
Co-Zn ZnN, Ga ol VeERdr). 338 B A #A
7} CoZn, V, ZnV oA, <9 A7} Co-Cu, Cu-Zn, V,
Zn-Sc, V-Sc &elA uEbsth 4948 B¢ e #ATt
Co-Ga, Cu-Zn, Zn-Sc, V-Ga oA, 22 FA7} ZnV, V-
Sc, Sc-Ga oA vERtth Hagelx Be #A47E CoV,
Sc, Zn-Ga, V-S5c o4, F<] #A7t Co-Zn, Ga, ZnV,
Sc, V-Ga, Sc-Ga oA JeRdtt.

Zote| ME W AREA
Aoz Ui FgelA A 2 Ao A o] el

5 7&-01—
A9 Hr) E=h dEAleA AY B e Aol 5

Table 11. Correlation coefficients of heavy metal elements for the
field soils of the granite areas in 2 years old.

Average value

Co Zn v Sc
Co -99166 87510 96011
2 year Zn  -.86361 -93017 -91607
A" .99813 -.83117 70487
Sc  -24719 -27503 -.30597

#Average value means correlation coefficients calculated with
average values of 2, 3 and 4 year soils.

Table 12. Correlation coefficients of heavy metal elements for the
field soils of the granite areas in 3 and 4 years old.

4 year
Co Cu Zn \'% Sc
Co 57444 13550 31407 -52289
Cu -98517 .88884 -59671 39736
3year Zn  .87672 -.78118 -.89809 77369
VvV 82728 -71862 .99551 -97349
Sc  -33942 17299 -75003 -.80924

oF x|do] H3) Tl W U AoA Feiel e 4
2 o] AAE Btk Ad 2 Hulgd x99 HlseM e
A = go] 9-A8Hdtt.

A4 ol sl ZzH(Table 13)8 A9 2H AL AF
©] 7n(89.89 ppm), V(272.42 ppm), Mo(10.20 ppm), v ¢
x99l Cr(67.08 ppm), Co(9.10 ppm), Cu(38.93 ppm), Sc
(11.67 ppm), 373 A99 Ga(15.44 ppm)eiA] AU =2
e Btk AY A9e Ga10.72 ppm), P A
Cu(8.54 ppm)ellA AL w& kS Bt



A ek

g

g

Vol. 29, No. 4 (2005) 229 Nz ke 3 Eohjle] AlSEl= Qlate] A

fiig = vl

o]l

oot

4 199

d

LA

AAaA ] thall ZHH(Table 14)S A E AlY 204 Zn-Mo, V-Sc, Ga, Sc-Ga #olA, ¥-¢] #A7} Cr-Mo, V-
Ao #A7F CrV, Sc, Ga, Co-Cu, Zn, Mo, Cu-Zn, Mo, Mo, Ga-Mo oA vebsdct, Aot Ade el #AA7}

Table 13. Analytical results of the host rocks(R) from the Keumsan area. (unit: ppm)
Ni Cr Co Cu Zn \% Sc Ga As Mo
SLR2 <20 34.63 1.22 20.03 38.94 107.75 5.00 8.62 <5 9.17
SLR3 31.96 33.88 2.88 30.51 154.10 113.56 7.00 8.69 5.31 17.42
SLR4 <20 61.48 1.50 24.60 76.63 595.94 12.00 14.84 <5 4.01
SLR(Av) - 43.33 1.87 25.05 89.89 272.42 8.00 10.72 - 10.20
PHR2 48.87 74.66 9.81 71.56 33.48 79.70 13.00 15.80 <5 2.53
PHR3 45.56 78.99 13.12 17.29 -30.00 62.43 16.00 15.15 <5 <2
PHR4 79.86 47.57 437 27.96 38.17 39.82 6.00 8.35 <5 <2
PHR(Av) 58.10 67.08 9.10 38.93 13.88 60.65 11.67 13.10 - -
GRR2 <20 <20 4.16 <1.00 75.52 12.68 2.00 14.47 <5 <2
GRR3 <20 <20 <1 15.27 <30 <5 <1 10.14 <5 2.32
GRR4 <20 <20 8.43 11.37 101.28 62.31 5.00 21.72 <5 <2
GRR(AvV) - - - - - - - 15.44 - -
PHR/SLR : 1.55 4.38 155 0.15 022 1.46 122 - .
GRR/SLR - - - 0.34 - - - 1.44 - -
#Alphabet(2,3,4) means age of ginseng.
#Abbreviations: SL for shale, PH for phyllite and GR for granite areas.
Table 14. Correlation coefficients of heavy metal elements from the shale and phyllite areas among the host rocks.
Shale area
Ni Cr Co Cu Zn v Sc
Cr -.99920 7 -.38527 -.10360 -22501 99918 95199
Co -95640 96729 95775 98583 -34762 -.08427
Phyllite Cu -24680 20795 -.04699 .99242 -.06328 20586
arca Zn 93913 -.95208 -.99852 10116 -.18541 08408
v -85911 .83801 67217 .70800 -.63097 96359
Sc -97823 98573 99619 .04032 -.98998 73419
Table 15. Analytical results of the ginsengs(G) in the shale area (SL) from the Keumsan area. (unit: ppm)
Ni Cr Co Cu Zn A% Sc Ga As Mo
SLG2-1 <5 <10 011 5.10 10.76 <10 <0.5 <0.1 <3 0.24
SLG2-2 <5 14.79 043 14.66 39.25 10.45 <0.5 0.26 <3 043
SLG2-3 <5 <10 0.10 5.24 9.25 <10 <0.5 <0.1 <3 0.23
SLG2(Av) - - 0.22 8.34 19.76 - - - - 0.30
SLG3-1 <5 <10 0.10 945 13.59 <10 <0.5 <0.1 <3 0.20
SLG3-2 <5 <10 0.14 9.23 13.47 <10 <0.5 <0.1 <3 0.12
SLG3-3 <5 <10 0.09 6.48 9.46 <10 <0.5 <0.1 <3 0.12
SLG3(Av) - - 0.11 8.39 12.17 - - - - 0.14
SLG4-1 <5 <10 0.19 4.80 15.75 <10 <0.5 0.10 <3 0.19
SLG4-2 <5 <10 0.09 2.11 6.46 <10 <0.5 <0.1 <3 <0.1
SLG4-3 <5 <10 0.11 2.90 8.26 <10 <0.5 <0.1 <3 <0.1
SLG4(Av) - - 0.13 3.27 10.16 - - - - -
SLG(AV) - - 0.15 6.66 14.03 - - - - -
SLG3(AV)/SLG2(AV) - - 0.52 1.01 062 - - - - .
SLG4(AV)/SLG2(AV) - - 0.61 0.39 0.51 - - - - -

#Alphabet : 2(age)-1(locality).
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Ni-Zn, Cr-Co, V, Sc, Ga, Co-V, Sc, Ga, Cu-V, V-Sc, Ga,
Sc-Ga oA, Fel #AA7F Ni-Cr, Co, V, Sc, Ga, Cr-Zn,
Co-Zn, Zn-Sc, Ga 2llA Ve,

i 4 gefolla 23948 &3 4942 Siti(Table
15). dA9 HwAA 23S Cr(~11.59 ppm), Co(0.22

Table 16. Correlation coefficients of heavy metal elements for the
ginsengs from the shale area in 2 and 3 years old.

3 year
Co Cu 7n Mo
Co 60296 63514 -32733
Cu 99922 99916 55646
Zyear 99984 99835 52194
Mo 99984 99837 99999

Table 17. Correlation coefficients of heavy metal elements for the
ginsengs from the shale area in 4 years old.

Average value

NS R ) Q14 EA

ppm), Zn(19.76 ppm), V(10.15ppm), Mo(0.3 ppm)ollA] =
o =93, 434& Cr(<10ppm), Cu(3.27 ppm), Zn(10.18
ppm), V(<10 ppm), Mo(~0.13 ppm)eilx] AL L3t 3d
Ao AY =2 ko] Cu@39ppmolA, AY & ol
Co(0.11 ppm), V(<10 ppm)oiir] YT

A AS(Table 16, 17)914 23488 Co, Cu, Zn, Mo %
RZoA, 334 E9ke Cu-Zn AOlA A<l ZHAI7} ettt
234 B Co, Cu, Zn 94 B BTN, Fa5e Co-
Zn, Cu-Zn Aolx Ao #AE nATh AGd #Ale] 3
A9 B, Cu-Zn AolA A9 A Jyepgch 3 A9
B 38 2%, CuzZn 3ol Aol IA7E Vel
o] FAIE Aol #AGle] aelA oI5 CuZn E0]
Avjae S71o) wet A AATE S AT

1 Aeiet A :

EE A4 ShakolA 2dAL =3 3dANL Sokt(Table
18). AA¢] Bl 2942 Co(0.18 ppm), Cu(16.83 ppm),
Zn(19.21 ppm), 49488 Mo(0.13 ppm)llr] AL =Skt A
g ke glol 3WAL Co(0.14 ppm), Zn(10.82 ppm), Mo
(<0.1 ppm), 4348 Cu(6.88 ppm)°lA] ERLTH

Table 19. Correlation coefficients of heavy metal elements for the
ginsengs from the phyllite area in 2 and 3 years old.

Co Cu 7n
Co 33688 93185 3 year .
4year Cu 99504 65556 Co Cu Zn

Zn .99998 99439 Co .98993 92531

#Average value means correlation coefficients calculated with 2 year Cu 97557 96968

average values of 2,3 and 4 year ginsengs. Zn 96049 99817
Table 18. Analytical results of the ginsengs(G) in the phyllite area (PH) from the Keumsan area. (unit: ppm)

' Ni Cr Co Cu Zn v Sc Ga As Mo
PHG2-1 <5 <10 0.19 18.12 20.10 <10 <0.5 <0.1 <3 0.14
PHG2-2 <5 <10 0.19 19.77 21.90 <10 <0.5 <0.1 <3 <0.1
PHG2-3 <5 <10 0.15 12.60 15.62 <10 <0.5 <0.1 <3 <0.1

PHG2(Av) - - 0.18 16.83 19.21 - - - - -
PHG3-1 <5 <10 0.16 13.39 13.57 <10 <0.5 <0.1 <3 <0.1
PHG3-2 <5 <10 0.15 11.06 10.50 <10 <0.5 <0.1 <3 <0.1
PHG3-3 <5 <10 0.12 7.24 8.40 <10 <0.5 <0.1 <3 <0.1

PHG3(Av) - - 0.14 10.56 10.82 - - - - -
PHG4-1 <5 <10 0.15 7.12 17.06 <10 <0.5 0.11 <3 0.14
PHG4-2 <5 <10 0.16 5.34 11.00 <10 <0.5 <0.1 <3 0.15
PHG4-3 <5 <10 0.17 8.17 14.68 <10 <0.5 0.11 <3 <0.1

PHG4(Av) - - 0.16 6.88 14.24 - - - - -

SLG(Av) - - 0.16 11.42 14.76 - - - - -

PHG3(Av)/PHG2(Av) - - 081 0.63 0.56 . R - . -

PHG4(Av)Y/PHG2(Av) - - 0.91 041 0.74 - - - - -
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Table 20. Correlation coefficients of heavy metal elements for the
ginsengs from the phyllite area in 4 years old.

Average value

Co Cu Zn
Co 62315 .99436
4year Cu 36698 .70259
Zn -.38976 71363

#Average value means correlation coefficients calculated with
average values of 2, 3 and 4 year ginsengs.

FBASG(Table 19, 200904 28487 3382 Co, Cu, Zn
A BolA, 434 ES CuZn Aol e #A7) vet
Wtk HagollA Aol #A7E Co-Zn. Cu-Zn 2olA ekt
th 3 Y HFe ¥ 2o Cu-Zn Bo] A9
HAE v o] IAlE Aol BAIgLe] skl Cu-
In B0l Aok Sl Ao BAV) UL GA BT

ok s A4

O ar Fakof|a] 4dae] =31 2 o) WhTH(Table
21). AA 9 vHlRoA] 3L Mo0.16 ppm), 49L&
Co(0.16 ppm), Cu(15.83 ppm), Zn(31.16 ppm)oll A A
2 e Bk 3 2342 Co(0.08 ppm), Cu(®.34
ppm), Zn(18.97 ppm), Mo(<0.1 ppm)elA] AU wkekr),

ABAG(Table 22, 23)914 2348& Co, Cu, Zn Ao,

T AR TE 3 Efe) ASEE cate] Holdh B B4

201

33482 Co-Cu, Cu-Zn oA G| AAE BT 4442
Co-Cu, Zn A, HHEFE Co, Cu, Zn ZE A AollA]
Aol A7} VRt AHe] BAIgle] 3 AY BF, Co-Cu
AolA Ao AARBAE Bk 3 AY BF H FdFpke
FHE o Co-Cu oA Ao #AE BRI, o] WA=
21990l AAGLe] A o]F Co-Cu B=c] Ag=
St Ao AL Ue-g AR

Table 22. Correlation coefficients of heavy metal elements for the
ginsengs from the granite areas in 2 and 3 years old.

3 year
Co Cu Zn
Co 96433 .54495
2year Cu 99528 74747
7n 99307 97699

Table 23. Correlation coefficients of heavy metal elements for the
ginsengs from the granite areas in 4 years old.

Average value

Co Cu Zn
Co .99924 71891
4year Cu .85428 69135
Zn .68995 21313

#Average value means correlation coefficients calculated with
average values of 2, 3 and 4 year ginsengs.

Table 21. Analytical results of the ginsengs(G) in the granite areas (GR) from the Keumsan area. (unit: ppm)
Ni Cr Co Cu Zn v Sc Ga As Mo
GRG2-1 <5 <10 0.10 11.74 27.11 <10 <0.5 <0.1 <3 <0.1
GRG2-2 <5 <10 0.07 6.84 13.85 <10 <0.5 <0.1 <3 <0.1
GRG2-3 <5 <10 0.07 6.44 15.94 <10 <0.5 <0.1 <3 <0.1
GRG2(Av) - - 0.08 8.34 18.97 - - - - -
GRG3-1 <5 <10 0.10 10.03 15.52 <10 <0.5 <0.1 <3 0.14
GRG3-2 <5 <10 0.18 21.85 23.80 <10 <0.5 0.12 <3 0.11
GRG3-3 <5 <10 0.15 13.30 23.34 <10 <0.5 0.11 <3 0.22
GRG3(Av) - - 0.14 15.06 20.88 - - - - 0.16
GRG4-1 <5 <10 0.19 24.60 31.36 <10 <0.5 0.14 <3 0.25
GRG4-2 <5 <10 0.09 9.88 15.11 <10 <0.5 <0.1 <3 <0.1
GRG4-3 <5 <10 0.16 13.02 47.01 <10 <0.5 0.16 <3 <0.1
GRG4(Av) - - 0.15 15.83 31.16 - - - - -
GRG(Av) - - 0.12 13.08 23.67 - - - - -
GRG3(Av)Y/GRG2(Av) - - 1.77 1.81 1.10 - - - - -
GRG4(Av)/GRG2(Av) - - 1.84 1.90 1.64 - - - - -
GRG2/SLG2 - - 0.37 1.00 0.96 - - - - -
GRG3/SLG3 - - 1.26 1.80 1.72 - - - - 1.08
GRG4/SLG4 - - 1.12 4.84 3.07 - - - - -
GRG2/PHG2 - - 0.46 0.50 0.99 - - - - -
GRG3/PHG3 - - 0.99 1.43 1.93 - - - - -
GRG4/PHG4 - - 0.92 230 2.19 - - - - -
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AxHoz Y AXNM Co, Cu, Zn& 37U R
o] Al B Huigt AH vl =3, MY @ Hufet x|
o HaroflA] Hufgh 2o & Y4 TS WA
2zkg A ER Al X g st X Aa g
o] BEPAIY0lA o] Tl wEt 1 ol g ke
zh= AAg7F S7HIch 28489 Cu(l.00ye 1 ooz 3}
729 Aol T, Co(0.37), Zn(0.96)9014 1 olstz AY
Aol =gkth 3d48L Co(1.26), Cu(1.80), Zn(1.72), Mo
(LO8)IA 1 o4, 43488 Co(1.12), Cud.84), Zn(3.07)9l
A1 ol 3hg Bl s Mool #3he-S g
Aujek Zdol gt shdet A W4 Fge] v @A
mjehellA Co, Cu, Zne 2340} 2% 1 ol313l%, Cox
Aol #AIRIe] 1 o)3} ke YERTh Z47hs ATEE 2
WALS Co(0.46), Cu(0.50), Zn(0.99)¢4 1 o8tz Hujgt
Aol Etrh 33ML Cu(l43), Zn(1.93)7} 1 o)iFo = 3}
A Aol =%, Co(0.99= 1 o1&tz Hufjd x]do] =
Sk}, 438412 Cu(2.30), Zn(2.19)2 1 oo 37kt xo
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Mo 0x

B> HI
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7} FolES MEF AR(FIEMMESDFS] )
Z3}E9} WEYe] A<l B](Table 24)14 AY A Ho]
Aol 2 et o] v|E)] 1 o) e 2t div %

ket ol Bk %UH‘” A Gl vl A A o] FAskA
A AQe] 7 g daolA F3Ert REG vl
=34t

Zz+e AEE 4D AGLe Cr0.96)2 AS)F Ni(L17),
Co(1.04), Cu(1.01), Zn(1.44), V(1.08), Sc(1.06), Ga(LOL),
As(1.100014 1 ol #& Ho] FTIEVF B8-S ASTh
At AHGE Cr(0.98), Zn(0.71), V(0.92)e+ 7o 1 o]at
e Hol= AxE A9l Ni(1.02), Co(l05), Sc(1.00),
Ga(1.04)°14 1 o1 72 B, st A2 1 o)3f 3
2 Hol= Ga0.98)2 ALFHE Co(1.66), Zn(0.92), V(152),

Table 24. Relative ratios between weathered and field soils(A), or host rocks(B) from the Keumsan area.

A) Ni Cr Co Cu Zn A\ Sc Ga As Mo
SLW/SLF 1.173 0.964 1.035 1.014 1.436 1.082 1.064 "1.009 1.100 -
PHW/PHF 1.021 0.980 1.048 0.892 0.715 0.921 1.000 1.044 - -
GRW/GRF - - 1.656 - 2.921 1.521 1.047 0.979 - -

B) =
SLW/SLR 2.165 1.392 8417 1.740 3.319 0.562 1.625 1.578 - 0444
PHW/PHR 0.735 0.948 1.686 1.114 4.344 1.692 1171 1.445 - -
GRW/GRR - - - 3.329 - - - 1.444 - -

#Abbreviations are same as the Tables 1, 4, and 13.
Table 25. Relative ratios between field soils(F) and ginsengs(G) from the shale(SL) areas, Keumsan.

' Cr Co Cu 7n v Ga Mo
SLF2-1/SLG2-1 - 156.51 10.65 3091 - - 19.48
SLF2-2/SLG2-2 4.26 42.93 3.85 8.84 16.23 66.15 12.40
SLF2-3/SLG2-3 - 173.63 10.13 37.64 - - 22.02
SLF2(A)/SLG2(A) - 12436 8.21 25.79 - - 17.97
SLF3-1/SLG3-1 - 141.30 435 15.94 - - 17.93
SLF3-2/SLG3-2 - 102.60 4.17 9.75 - - 25.03
SLF3-3/SLG3-3 - 142.75 5.93 18.21 - - 30.62
SLF3(A)/SLG3(A) - 128.88 4.82 14.63 - - 24.53
SLF4-1/SLG4-1 - 6741 6.61 7.40 - 167.85 -
SLF4-2/SLG4-2 - 133.04 14.97 12.88 - - -
SLF4-3/SLG4-3 - - 140.88 1434 14.79 - - -
SLF4(A)/SLG4(A) - 113.78 11.97 11.66 - - -
SLF(A)/SLG(A) - 122.34 8.33 17.36 - - -

#Alphabet : 2(age)-1(locality). A for average value.
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Z3le 9l mete] AuhA ¢l u)(Table 24)14 xeel] AAR]
o] thRE Y47t 2okl Hls] FIErt T 2HE A
B Y A9 V(0.56), Mo(0.44)8F Zo] 1 olst #h&
Hol= AAE A Ni@2.17), Cr(1.39), CoB42), Cu(1.74),
Zn(3.32), Sc(1.63), Ga(L.58)c1A 1 o) 7S Bt Hu)
oF AL Ni(0.74), Cr(0.95)9} 7o) 1 ol & Hole
ALE A Y3 Col69), Cu(lll), Zn4d.34), V(169), Sc
(L17), Ga(145)9 A 1 ol e Bch sk A
Cu(3.32), Ga(L44)7} 1 o) 7+ ¥

ok B <lat AR REYRIMHF A

QWi B Alolel ¢l g #AI7L Table 25, 26, 2791
At

A, A, 32t Aol BARle] 4 A9 HarA] 9
v ol Co(56.6-122.3)= & A WA & ®
(5.40-17.4) 2 Rl &= 4wl AolE HIATH AvtAo=w
Qlatzt wrEeke] Fk zlol mizh Al Aode] FlaL skt
Aol Rk

Aol BARE Y x| Haghe] AJhE Hlaollx] el
oA 4= A H] 2ol HYT Cu, Zn ¥R pufolla] = 4]
u) xpol= ugith, Aol BAIglol AlY Ao g H]
(Table 25)°1 4 Zn(11.7-25.8 wH& = A wi, Co(113.8-
1289y 2= W u) xpo)7} Wk 2 2ol Cu(.82-11.9%=
gloll A 4= 4] B} xo|7} wal, Mo 2, 3ddlA & 4 i,
Vi 23004 4= A uje] Xfo) 7t LR

Aujer A oje] ek w(Table 26)0 A Cu(4.10-4.691),
7n(3.71-7.65 vy 4= ¥, Co(79.8-1095 ¥ &= A wjol
A Gl ol =olzh witk, el sdet x19je) ghkel v
(Table 27)914 Co(53.1-61.2)= <= Al Hl, Zn(4.22- 6.88)
22wl Zpol7} with 9 Cus 3, 4904 = vl ofske] A}
o7} veRyiTt,

9] AL Ao BAGle] Co= & A&
7Zn 94 Ekalolo| = zfolzE A ¢of 149 Cu, Zn
glako] Eoke] 2Ao) 7SS ATt EE Al &
Aglo) 7o et siigks BU il Ha T Aol
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Table 26. Relative ratios between field soils(F) and ginsengs(G) from
the phyllite(PH) areas, Keumsant.

Co Cu 7n
PHF2-1/PHG2-1 83.80 342 357
PHF2-2/PHG2-2 82.14 3.20 3.09
PHF2-3/PHG2-3 107.85 5.67 448
PHF2(A)PHG2(A) 91.26 4.10 371
T PHE3-1/PHG3-1 102.20 334 937
PHF3-2/PHG3-2 98.51 3.65 5.05
PHF3-3/PHG3-3 127.78 6.04 8.52
PHF3(A)YPHG3(A) 109.50 434 7.65
PHF4-1/PHGA-1 85.69 511 5.09
PHF4-2/PHGA4-2 81.20 7.27 9.06
PHF4-3/PHG4-3 73.07 4.52 7.63
PHF4(AYPHG4(A) 79.79 5.63 7.26
PHF(A)PHG(A) 93.52 4.69 6.21

#Alphabet : 2(age)-1(locality). A for average value.

Table 27. Relative ratios between field soils(F) and ginsengs(G)
from the granite(GR) areas, Keumsan.

Co Cu 7n Ga
GRF2-1/GRG2-1 50.77 - 426 -
GRF2-2/GRG2-2 69.01 - 8.52 -
GRF2-3/GRG2-3 63.89 - 7.87 -
GRE2(A)GRG2(A)  61.22 - 6.88 -
GRF3-1/GRG3-1 69.21 1.87 6.17 -
GRF3-2/GRG3-2 4137 0.70 485  174.62
GRF3-3/GRG3-3 48.77 1.19 423 18943
GRF3(A)YGRG3(A)  53.12 125 508 .

" GRF4-1/GRG4-1 3877 048 321 15846
GRF4-2/GRG4-2 79.71 123 733 -
GRF4-3/GRG4-3 4759 092 213 14332

TGRF4(AYGRG4(A) 5536 088 422 -
GRF(A)YGRG(A) 56.57 - 5.40 :

#Alphabet : 2(age)-1(locality). A for average value.

et

A AL A nleia] Aol ;e e Afelrt T
A2 AeH(Table 25). BHAITE ZZHe A
A9 3 AW BE Mo(12.4-195 #eiA 5= 4w &olzt
ettt 1 9ol Co(42.9-173.6 wiy= &= A wiellM 5= o
), Cu(3.9-10.7 u}), Zn(8.8-37.6 w2 & wj X <+ 4
) =pol7h vieRdrh 3dge] ¢ 3 A 25 Co(102.6-
142.8 wy7b &4 9 i, Mo(17.9-306 ¥h)7F & A,
Cu(42-59 M7k 4 ¥} Ztol7h epget. 2 ol Zn(9.7-
1820 5wl 4] u) Zpel7k Vst 4948 (Table
95)9) 74 Co62.4-140.98)= <= A wielA o W wj,
Cu(6.6-14.94), Zn(74-1288) 5 wfelx 5 4w,
Ga(167.880y= & 1ol &= 2w Xpol7h Hehkitt.
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ook z|93.e Akl HlolA 2348 (Table 26)8] 73 3 A
A BE Cu@B.2-5.7), Zn@.1-4580) <= v z}ol7}t Lie}
wot 2 9ol Co(82.1-107.8 ¥y = 4 HiollA 9 wjel
zpol 7t vrebytth 3dAle 3 AH EF, Cu(3.3-6.1H)),
ZIn(5.0-9.480) = v Zpol7}F Yehyitt, 48482 3 A B
%, Co(73.1-85.790)= <+ 4] i, Cu(4.5-7.3#), Zn(5.1-9.1
vy S H) xolzt vkl L 9ol Ga(137.881)= § A
Aolla 4= 9w xfo]7t VFEATE

3ot A1g-e A BlolA 234 (Table 27)9] 735 373
2E, Co(50.7-69.0 ¥iy= <= 4 8, Zn(4.3-85 )& < i
zto) 7t vERgTh 39S 3 A BF, Co(41.4-69.200 )=
G A W, Cu(0.7-1.98)= 4= v ©)3}, Zn(4.2-6.280) <
v} o)Ak xpolzb vebdth 44488 3 AF 25, Co(38.8-
797 Wiy S A Wi, Cu(0.5-1.280)e 4 W) ©]3l, Zn(2.1-
7300y < vl o] Zpol7t ekttt

9 A B TY A9 e A4 A E Al EY
7 Q1] Alelo A Cox & }ol7}, Cu, Zne 22 A|o)
7} YA, Cu, Zn 949 7% i) 240l BN A4S
Ho) kgl Ao AZEn).

2 %

23 B4 B Ald Aol w2 s Ao ¥
stk AAFR o2 AY A Ho] 7t B Auljt Aol vla)
08 28 diod A 2 Fo] AHBAE B "G
AAGo) 3XHe] BF, Co-Cu, CoV, CuV ol B 2
o} #A7F e

W Eoke] 914 oA Al A o] EaL s A Hol
vglom A Bk vlaolA 2348 BEgde] diF-E diol
A B 443480 k), o)Fl AR 3 X F AY A
o] 2AFon B3t RGo] AU EHEFT. FHAA
A AY Kdo] Hud & s Xdel| v3) TS B
QoA FrolAe] e FAAAE BT

Tkl A4 FEelr Ad H AnigAHe) Y A
"o} g0t AEaAeA Ad 2 AHujgt Aol st A)

Aol Higl oS B2 A BollA froldol e BAE 2
Aok, ol A AU B At A2 HlamalM A A
o] ATt

Aire] FARE AQE zlo|7} FuAE ¢kt Al
2 A AR A 2340, AL AFe 43480] &
& 94 Fapo] Bkt AT Ad 2 Aok Ag e
Cu-Zn A, 3P4 A9 Co-Cu AolM R4} AAZF v
ERsttt

CukEe . SN S IAErElA|

Fshusl PG AREIENEDFHS] BAN Ad A
o] Ayt % Y Xol] Hs) ol di HeA 1
ol 2+ BT ol Ak Hujek A Hjs| AL A
o] $Alsl] A AGe] AL Fshert LEF va] o
By dadr RS GAEth FHES B JEES
B2 @AM el BAgle] iR it 2
o vlel FslEoNA =3k

EYst Q3 ARREGRIDY vl 4 wjelA 4
A v zelE B ot Ae] BARle] Coe & ARlE B
olt} Cu, Zn Y4 FAlololAlE Rpel7t IA] ot e
Cu, Zn o] Y] A 7/HlsE A%t 5L A
q 2 A ANE AJNE Coe & A0)7} Cu, ZnE
2re zpo|7F VpA Qlahl Cu, Zn 94 &A40] EYe] 24
& Bol wigshs Aow Aztdch. I FARel 2L 2
g sk Al velA sdel A9 Aol A A
Arct gk ol 3 A itel ol Al o
Hr} B 244 /RS GAIRT
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