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Abstract - Ginsengs (1, 2 3 years) from the Keumsan are analysed for the inorganic compounds and compared with the
their soils from the granite, phyllite and shale areas. In the soils, the granite areas show high Alz203 and Na:O contents
while the phyllite areas have high Fe20s, MnO and MgO contents. Positive correlations are shown in the A203-K20 and
Fe203-MgO pairs while negative correlations are shown in the Si02-CaO pair. In the ginsengs, the shale areas are high in
the most of the elements, but low in the granite areas. Compared with same soils of different ages, Al, Na and Ti contents
of the ginsengs are high in the all areas. The shale areas are mainly high in the upper parts while the granite areas are
mainly high in the root parts. Regardless of the localities, Fe, Mn and Ca contents are high in the upper parts while Ti
contents are high in the root parts with differences of several times. Relative ratios between field soils and ginsengs (field
soil/ginseng) suggest that the ginsengs show high Ca contents with differences of several ten times whereas the soils have
high Na, Fe, Ti and Al contents with differences of several times. Regardless of the localities, the ratios of the Al, Mn and
Na are high in the 2 year relative to the 3 year. Overall ratios between field soils and ginsengs are mainly big in the 2 year
area relative to the 3 year area. It suggests that contents of the 3 year ginsengs are more similar to those of their soils
relative to the 2 year and the ginsengs may absorpt eligible element contents with increasing ages.

Key words - Ginsengs, Inorganic compound, Soil, Keumsan
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2 avt @thTable 1), 242 4oEd sPtet 9
Al203(20.60 wt %), Na20(1.42 wt %), Aoid 22
Fe203(6.21 wt %), MnO(0.12 wt %), MgO(5.06 wt %), ¢
A 9] Si02(63.6 wt %), Ca0(1.38 wt BNA E& G+ YE
wict,

317t 299l Si02(59.83 wt %), Fe20s(3.98 wt %),
MnO(0.06 wt %), MgO(0.83 wt %), CaO(0.52 wt %),
Ti02(0.64 wt %), Ao 292 K20(2.17 wt %), 8L X H9)
Al203(12.97 wt %), Naz0(0.45 wt B4 RS Ladtage 1}
Epyict,

9] A A ¥ Q) &L Fea0s3, MnO FFL 0] & fAE 2
2 Z3sh= Hujdd EFS] 28R =84 gold, 37t
EFHY =2 AlOs, Na2O 2 o] § B9 v &)
Sl AP, w|ARga el &4 sto g AZEtHDeer et al,
1966).

Zr A& vjaoA 73 gL 2WAL) Si02, FexOs,
MnO, MgO, TiOz, P20s, 384 2] Al20s, CaO, Na20, K209
A =g, Aok ¥ 1WA Si0s, AlOs, Na2O, TiOz,
P20s, 218489} FeeOs, MgO, CaO, K20, 3349} MnO, MgO
oA EJTH E3F Y AYL 1WA MnO, NaO, TiOz,

Pe0s, 26149] Si0Oe, 3WUAYQ] Al2Os, FeaOs, MgO, Ca0, MgO
oA =kt

Aol FAQIe] XY vlaofA 1WA 7 2
Al20s, Na20, K20, Mt A2 SiOz, MnO, P20s, 8 Al
9] Fex0s, MgO, Ca0, TiOzollA &Skch 29482 34t A
o] AlaOs, Na20, K20, TiO2, P20s, Huljet A H<] FeoOs,
MnO, MgO, Ca0, 8 A &9] SiOeofA &3kt 2w 3¢
e 373eF X199 AlOs, Naz0, K20, At X¥2] SiOs,
FeoOs, MnO, TiOz, P20s, & X2 MgO, CaOlA &3k

71&2 24 NG AFHFE 7, 200394 AW, L E
ool 37pet Eokoll vl3| 154 o] w2 Holda e
o]

Co, V, As BE £ 59 £& FABE FF RS X
Ayt 5 o A= &
LY

B R RE T AudA

Aoz 7 9 2o TA7L 33t R FoA SAISHIL
U Zo] BAle 8 A o] 2o A= Y A Ho] 2A8t
Sk,

7} A9S AT EE 37keE A Hol| A o] ARTA7L Si0-
Fez0s, MnO, MgO, TiOz, Al203—CaO, Naz0, Ko0, FeeOs—
MgO, TiOz, MgO-TiOz, CaO—Na20, K20, Na20-Kz20 4]
A, 2ol AA7E Si02-Al0s, CaO, Na20, KeO, AlOs—
FesOs, TiO2, FerOs—Ca0, Naz0O, K20, MnO—-CaO, NazO,
P205, MgO-CaO, Na20, K20, CaO-TiO2, Na20-TiOz,

Table 1. Contents of inorganic compounds in soil growing ginsengs (wt. %)

Soil type Ginsengage Si02  AbO3  FexO3 MnO MgO  CaO NaO K20 TiO2 P20s LO1 Total
GR 1 5639  21.66 382 0.037 0.76 0.63 1.76 354 0.607 028 9.28 98.76
GR 2 6463 1691 4.65 0.075 1.09 027 061 2.84 0.828 0.15 837 10042
GR 3 5846 2324 346 0.062 0.65 0.67 19 3.69 0472 0.09 742 100.11

Av.(GRS) 5983 2060 3.98 0.06 0.83 052 142 3.36 0.64 0.17 836 99.76
PH 1 6502 1366 55 0.116 267 0.88 055 243 0.787 033 7.65 99.58
PH 2 5971 13.88 6.6 0.088 6.36 1.77 042 225 0.654 0.14 836 10023
PH 3 5966 1287 6.54 0.158 6.16 131 06 1.84 0.672 028 1008  100.18

Av(PHS) 6146 1347 6.21 0.12 506 132 052 217 0.70 025 8.70 100.00
SL 1 6118 1303 5.66 0.091 5.32 1.57 057 217 0.82 0.26 936 10003
SL 2 7164 1139 422 0.059 235 059 043 1.72 0.803 0.1 6.69 99.99
SL 3 5799 1448 572 0.064 724 197 036 278 0.65 022 875 100.22

Av(SLS) 6360 1297 5.20 0.07 497 1.38 045 222 0.76 0.19 - -

GRS/PHS 0.96 151 0.63 047 0:.16 0.39 2.68 152 0.89 0.68 - -

SLS/PHS 1.03 0.96 0.83 0.59 098

1.04 0.86 1.02 107 0.77 - -

#Abbreviation: GR for granitea area, PH for phyllite area, SL for shale area and S for soil.
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Table 2. Correlation coefficients of inorganic compounds for the granite and phyllite areas in Keumsan

Granite
Si02 AkOs Fe203 MnO MgO Ca0O Na20 K20 TiO: P20s

SiOz -.8842 8560 8960 8840 -9445 -9418 -9171 8087 -A4381
AlLOs 3175 -9984 -5849 -9999 9886 9898 9971 -9898 -0326
Fe203 -9984 -2633 5375 9984 -9783 -9799 -9911 9963 0897
MnO -1228 -9800 0664 5845 -.7004 -.6946 -.0448 4634 -7917
Phyllite MgO -9984 -2636 9999 0667 - 9885 -9897 -9971 9899 0329
CaO -8519 2261 8802 -4151 8800 9999 9972 -9571 1184
Na:O 2407 -.8439 -2952 9337 -2949 -7133 9978 -9594 1103
K20 7406 8723 -7014 -7578 -7016 -2790 -4739 -9761 0435
TiO2 9911 1889 -9971 01 -9970 -9139 3674 6448 1745

P20s 6977 -4578 -7371 6254 -7369 -9695 8633 0353 7866

K2O-TiOz ol A LrelstthTable 2).

Aot Aol o] A7t SiOe-Ke0, TiOz, P20s,
Al203-K20, Fea03-MgO, Ca0O, MnO—Na0, MgO—-CaO,
NazO~P20s, TiO2-P20s Aol F2] AATHAA 7 SiOs-
Fe20s3, MgO, Ca0O, Al203— MnO, Na20, Fex03—Kz0, TiOz,
P20s, MnO-K20, MgO—-Kz0, TiOz, P20s5, CaO—Na20, TiOz,
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Ao A Fol A A7 SiQe-AlQs, FexOs, MgO, CaO,
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WeHTable 3),

S, Hule, 893X BAgkolA Aol Azt
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Table 3. Correlation coefficients of inorganic compounds for the shale areas in Keumsan

Shale

Si02 ALlLOs Fe20s3 MnO MgO CaO NaxO K20 TiO2 P20s
Si0:2 -9657 -9820 - 4296 -9847 -9982 0351 - 9267 6115 -.8925
AbLOs -.8569 8992 1802 9961 9796 -2936 9925 -.7961 7447
Fe20s3 4803 -.8636 5924 9342 9689 1542 8391 -4511 9616
MnO 1262 -6194 9307 2658 3744 8874 0588 4518 7907
Average MgO 8140 -9969 9004 6789 9934 -.2086 9779 -7399 8004
CaO 8572 -9999 8634 6190 9969 -0953 9477 -.6581 8638
NaO -.8599 9999 -.8607 -.6149 -.9964 -9999 - 4081 8122 4193
K0 -8034 9954 -9081 -.6920 -9998 -9953 9948 -.8640 6577
TiO: 9889 -9241 6053 2723 8914 9242 -9263 -.8830 -.1889

P20s 1765 -.6385 9481 9987 7153 6582 -.6541 -7278 3208

#Average means correlation coefficients calculated with average values of granite, phyllite and shale areas.
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Table 4. Average contents of inorganic compounds for the ginsengs from the Keumsan area (wt % except Al, Mn and Ti (ppm))

Soiltype  Ginseng age Si Al Fe Mn Mg Ca Na K Ti
GR 2 - 2750 0.265 38700 2235 19.1 0315 > 1850
GR 3 - 1395 0315 28825 > 217 0235 > 1660
PH 2 - 3165 0.830 16150 2415 23.1 0.150 > 2040
PH 3 - 2320 0.670 21455 > 230 0.145 0.875 164.5
SS 2 - 4570 0.590 60850 > 182 0390 > 2560
SS 3 - 3600 0.725 28330 > 16.2 0.195 > 2675

# - means below detection fimit and > means above working range of instrument.
#Abbreviation: GR for granitea area, PH for phyllite area and SL for shale area.
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Table 5. Correlation coefficients of average inorganic compounds for the ginsengs from the Keumsan area

Ginseng age 2 year -
Al Fe Mn Ca Na Ti
Al 3012 7330 -4581 5767 9991
Fe 8812 -4279 7097 -6053 3411
3 Year Mn 0326 -4438 -9404 9784 7037
Ca -8185 -4497 -.6008 -9904 -4202
Na -3587 -7574 9213 -2427 5418
Ti 9032 5930 4584 -9859 0767
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Table 6. Contents of inorganic compounds for the upper parts of the ginsengs from the Keumsan area (wt % except Al, Mn and Ti (ppm))

Soil type  Ginseng age Si Al Fe Mn Mg Ca Na K Ti
GR 1 0.30 3880 055 10000 1.88 300 041 > 92
GR 2 - 3070 035 5560 1.76 327 0.11 0.72 114
GR 3 - 1190 049 5220 > 350 0.20 > 86
PH 1 - 7470 122 4680 > 228 026 > 324
PH 2 - 4790 1.30 2880 1.60 364 0.14 0.96 166
PH 3 0.20 3210 1.02 3820 242 376 0.15 145 119
SL 2 040 6760 0.87 10300 > 314 0.36 > 208
SL 3 030 5170 1.11 4870 > 272 020 > 243

# - means below detection limit and > means above working range of instrument.
# Abbreviation: GR for granitea area, PH for phyllite area and SL for shale area.
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Table 7. Correlation coefficients of inorganic compounds for the upper parts of the ginsengs from Keumsan area

Ginseng age 2 year
£ 48 Al Fe Mn Ca Na Ti
5134 6606 -2882 9307 9949
Fe 9286 -.3051 6738 1640 5968
3 Year Mn -2486 -.5903 -9093 8893 5820
Ca -7145 -4039 -.5000 -6184 -.1907
Na -0087 -3791 9707 -6934 8894
Ti 9455 7572 0803 -9034 3173
R R E ¥ K(0.27 wt %) oA #& gh& Bk,
289} A9 e Aol F7|4E T w2 davt @ 71Z9] FA4F XY Aol Y, st EdlA AREE
o, Aejer Ao ve avt wgton] 3uAY A Bek A Qe Holdd WA 5, 2009)E el ARl Helol
oA £ Pavt B, Hujdk NFgo] W& v otk M B A o] &2 ¥4 FqFE Bt § WY A 57

(Table 8).

2d/49] vl a4 3o X9 Al(2,430 ppm), Mn(2,180
ppm), Na(0.52 wt %) A A1) Fe(0.36 wt %), Ca©.8
wt %), Y 2199 Ti(304 ppm)oll Al =k, 3dAJ e} v|me]|
A 3 2199 Ca®8.4 wt %), Na0.27 wt %), 8 X199]
Al(2,030 ppm), Fe(0.34 wt %), Mn(796 ppm), Ti(292 ppm)
ol A =T

A 29 AL St R199] Fe(0.18 wt %), Hujgt 2| 9]
Al(1,540 ppm), Mn(350 ppm), Na(0.16 wt %), Ti(242 ppm),
A AHE Cald.9 wt BOlA Rk, 3dAL 3 X1 ¥ 9]
Fe(0.14 wt %), Hujt 2199¢] Al(1,430 ppm), Mn(471 ppm),
Na(0.14 wt %), Ti(210 ppm), Y A He] Ca(5.2 wt %),

oF xjed o] 7n, Aot 219 ) As, Cu, Sb, @Y A <] Ni, Co,
Sc, V, Pb, Th, U, BedllA], 3dA49] F$ &2 3P}et (99
Zn, Ao 219Q] As, Cu, U, Sh, % A¥€] Ni, Cr, Co,
Sc, V, Pb, Th, U, Be, CdollA ¥4 dgo| yetydtt, ol &
AtollA B 2dAe] set 219, 3dA8Y] B A
A1) 2 Y g} 2fo) 7} Qi

g o] AmTAoA 2, 3AA F3] AFe TAZ Al-Mn 4
oA, Bo] A7} Al-Ca, Na—Fe, Mn—Ca, Ca—Ti Al
(Table 9). 1 9] 213489] ¢ A<} #A 7} Al-Na, Mn-Na,
X0l 47} Fe—Mn, Ca—Na #ollA Yelsdth 3949 3F¢-
A o] #A 7} Ti—Al, Mn 4ol A Lelstcl,

71&] 4 A A, B, Y EYelA AsE=

Table 8. Contents of inorganic compounds for the root parts of the ginsengs from the Keumsan area (wt % except Al, Mn and Ti (ppm))

Soil type  Ginseng age Si Al Fe Mn Mg Ca Na K Ti
GR 2 - 2430 0.18 2180 271 54 052 > 256
GR 3 - 1600 0.14 545 > 84 027 0.31 246
PH 2 - 1540 036 350 323 9.8 0.16 > 242
PH 3 - 1430 032 471 > 84 0.14 0.3 210
SL 2 - 2380 031 1870 > 49 042 0.26 304
SL 3 - 2030 034 796 > 52 0.19 027 292

# - means below detection limit and > means above working range of nstrument,
# Abbreviation: GR for granitea area, PH for phyllite area and SL for shale area.

Table 9. Correlation coefficients of inorganic compounds for the root parts of the ginsengs from Keumsan area

Ginseng age 2 year -
Al Fe Mn Ca Na Ti
Al -.7487 9941 -.9898 9754 6369
Fe 3298 -8163 6466 -8764 0342
3 Year Mn 9982 3853 - 9685 9936 5494
Ca -9614 -5766 -9761 -9340 -.7402
Na 1455 -.8860 0864 1321 4512
Ti 9848 1605 9727 -.8990 3154
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Table 10. Relative ratios between inorganic compounds of upper and root parts for the ginsengs in Keumsan
Sample  Ginseng age Al Fe Mn Mg Ca Na K Ti

GRU/GRR 2 1.2634 1.9444 2.5505 0.6495 6.0556 02115 - 04453
GRU/GRR 3 0.7438 3.5000 9.5779 - 4.1667 0.7407 - 0.3496
PHU/PHR 2 3.1104 36111 8.2286 04954 3.7143 0.8750 - 0.6859
PHU/PHR 3 22448 3.1875 8.1104 - 44762 10714 48333 0.5667
SLU/SLR 2 2.8403 2.8065 5.5080 - 64082 0.8571 - 0.6842
SLU/SLR 3 2.5468 32647 6.1181 - 5.2308 1.0527 - 0.8322

#Abbreviation: GR for granite area, PH for phyllite area, SL for shale area, U for upper parts and R for root parts.
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Table 11. Relative ratios among inorganic compounds of the ginsengs and of their host soils or rocks

Sample Ginseng age Al Fe Mn Ca Na Ti
GRI/GRS 2 0.0154 0.0407 6.6627 98.7214 0.3480 00373
GRI/GRS 3 0.0057 0.0651 6.0032 453174 0.0834 0.0587
PHI/PHR 2 0.0215 0.0899 23697 18.2608 0.2407 0.0520
PHI/PHR 3 0.0170 0.0732 1.7534 24.5661 0.1629 0.0408
SLI/SLS 2 0.0379 0.0999 13.3171 430432 0.6113 00532
PHI/PHR 3 0.0235 0.0906 57157 11.5061 0.3651 0.0687

# Abbreviation: GR for granitea area, PH for phyllite area, SL for shale area, I for ginseng, S for soil and R for rock.
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