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ABSTRACT

Heavy metal accumulation in living organisms through food-wed can give serious damage on physiological
responses for vital activities. The initiation of heavy metal supposed to begin from the bio—accumulation of
plants. To establish basic data for heavy metal contents in plants at the area without artificial contamination,
both woody and herb plants at Mt. Kwang-Duk were studied. The contents of heavy metals in various organs
of plants were analyzed by ICP.

The range of heavy metals in plants for Al, As, Cd, Co, Cr, Cu, Fe, Mn, Pb, Se and Zn were 1.019~257.200
ppm, 0~2.929 ppm, 0~0.079 ppm, 0~ 0.054 ppm, 0.023 ~3.007 ppm, 0~ 1.997 ppm, 2.031~ 148.500 ppm,
1.069~51.320 ppm, 0~ 126.900 ppm, 0.708 ~4.927 ppm and 0.846 ~4.949 ppm, respectively. The amount of
heavy metals in plants are much less than that of soil except some species.

In woody plants, it was detected that the metal contents of leaves were higher than that of stems especially in
case of Al and Fe with statistical significance. There were significant differences between shoots and roots of
herb plants in metal content of Al, Co and Fe. Those metals have more accumulated in roots comparing with
shoots. Some species of plants had shown the difference tendency of heavy metal accumulation. Generally,
most species had not exceeded over twice of mean value each other, and had various difference according to

the kinds of heavy metals.
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Fig. 1. Heavy metal contents in stem and leaf of woody plants of Mt. Kwang—Duck (The mean and S.D. were represented).
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Table 1. Heavy metal concentrations (ppm) of Kwang Duck Mt. Plants (Woody plants)

Scientific name parts Al As Cd

Co Cr Cu Fe Mn Pb Se Zn

A Pinus desiflora leaf 43.890 0.000 0.021
stem 44.940 1.974 0.010

AR} Morus bombycis Koidz. leaf 20.980 2.929 0.002
stem 7.038 0.000 0.018

7R Lindera obtusiloba leaf 91.860 2.083 0.034
Blume stem 14.610 2.832 0.039

ZE Stephanandra incisa leaf 35.070 2.505 0.038
7.373 2.129 0.039

£} Rhus verniciflua Stookesl  leaf 15.200 0.000 0.006
stem 9.305 0.889 0.006

(Thub.) Zabel stem

k£ Acer palmatum Thunb. leaf 7.281 2.382 0.000
stem 3.299 0.000 0.017

A} Euonymus alatus leaf 29.980 1.064 0.057
(Thunb.) Sieb. stem 7.718 2.264 0.004

v} 7 Tilia amurensis Rupr. leaf 15.230 2.607 0.003
stem 1.019 1.769 0.012

A1 Rhododendron leaf 19.680 2.030 0.007
9.356 0.000 0.010

W27 Weigela subsessilis LH. leaf 31.130 2.357 0.035
stem 2.376 0.831 0.008

mucronulatum Turcz. stem

0.038 0.129 0.075 20.730 9.008 1.528 3.096 2.586
0.044 0.064 0.000 14.710 2.631 1.716 2.254 2524

0.054 0.025 0.000 5.309 7.930 0.172 0.908 1.056
0.012 0.959 1.997 5.434 19.120 3.091 2.018 1.768

0.042 0.075 0.000 21.170 29.690 0.015 1.989 2.252
0.010 0.062 0.000 5290 9.401 0375 1.136 1.105

0.049 0.175 0.000 6.403 3.850 1.547 1.946 1.106
0.050 0.042 0.000 2.599 1.693 0.299 1.744 1919

0.000 0.094 0.475 15.420 3.853 0.217 0.730 0.895
0.000 0.085 0.376 6.753 2.058 0.832 2.864 3.093

0.051 0.023 0.000 2.401 9.185 0.127 0.708 0.846
0.008 0.096 0.169 2.031 16.260 0.676 1.568 1.415

0.021 0.073 0.000 14.800 16.960 0.196 2.169 2.318
0.047 0.025 0.000 2.725 1.069 0.191 1.503 1.726

0.054 0.031 0.000 4.167 4.108 0.240 0.899 1.041
0.000 0.080 0.346 3.576 9.166 1.759 3.311 3.316

0.000 0.095 0.000 19.080 31.590 0.415 1.877 1.877
0.011 0.117 0.249 10.71 S51.320 1.572 1.622 1.541

0.044 0.086 0.000 6.766 3.240 0.125 1.433 1.519
0.003 0.089 0.381 3.016 7.710 0.668 2.543 2.701
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4§ 132,127 ppmo) gith.

Ale AR wope Ashiel of 2= 2
Aol v $- A} (t=-3.053, P=0.013), o] A7}
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2) As

AR 247, LRl TN HE:
o] HxA] ke o= (Veratrum maackii var. ja-
ponicum T. Shimizu)ell Al 0.073 ppmez I I
gL vt H A= (Ambrosia artemisiaefolia var.
elatior (L.) Desc.)o| A+ 2.394ppmoz 717} &2
FFES BAS AR As FF FFS 1129
ppm°j 3.

23R AR E, 2747, £XA ], U3
2 SolM FEHA gskom Atz (Carex side-
rosticta Hance)ol]A] 0.037 ppme.2 & 3lefg
B9}, A7 o] (Plantago asiatica Linne)ol| A} 1.480
ppmo 2 7HA ¥ L nyd. AR As
BT FF2 0469 ppmol .

= el vjgFoz &3, ABAWE FA
H FrEA o Ase] A8 AR AR
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Fig. 2. Heavy metal contents in shoot and root of herbs of Mt. Kwang—Duck (The mean and S.D. were represented).
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Table 2. Heavy metal concentrations (ppm) of Kwang Duck Mt. Plants (Herbs)

Scientific name parts Al As Cd

Co Cr Cu Fe Mn Pb Se Zn

A-Bnel Boehmeria tricuspis
(Hance) Makir root

F-8Y Angelica dahurica
Bentham et Hook root

A7 o] Plantago asiatica Linne

var. elatior (L.) Desc. root

7t FA %= Chrysanthemum

233 o] Kalimeris incisa
(Fischer) DC.

28] Hemerocallis fulva L.

o] 2 Veratrum maackii var.
Japonicum T. Shimizu root

) A} Carex siderosticta Hance

shoot 72.238 1.376 0.020
82.813 1.111 0.069

shoot 106.690 1.149 0.012
97.430 0.047 0.072

shoot 46.908 1.843 0.020
root 239.254 1.480 0.042

) A& Ambrosia artemisiaefolia shoot 65.620 2.394 0.058
77.880 0.000 0.045

shoot 19.710 1.645 0.040
zawadski var. teuisectum Kitaga root 136.300 0.672 0.024

20)737) Cirsium pendulum Fischer shoot 44.570 0.000 0.026
root 60.100 0.000 0.051

shoot 30.240 0.000 0.057
root 257.200 0.000 0.035

shoot 17.160 1.978 0.008
root 104.000 0.000 0.028

shoot 62.860 0.073 0.016
84.590 1.345 0.004

shoot 35.690 0.836 0.027
root 181.700 0.037 0.079

0.011 0.114 0.331 21.86316.025 0.104 2.197 2.622
0.015 0.149 0.209 57.91015.941 0.138 2.308 2.315

0.034 0.139 0.145 55.380 6.162 0.036 1.763 1.822
0.017 0.152 0.463 50.510 5233 0.247 1.922 1.749

0.019 0.134 0.130 51.280 8.746 0.015 2.697 2.894
0.045 0.216 0.362102.444 9918 0.000 3.144 2.946

0.037 0.192 0.452 78.39011.870 0.000 3.468 3.820
0.031 0.164 0.738 35.900 5.679 0.291 1.261 1.159

0.016 0.101 0.162 23.315 9.872 0.421 4.927 4.949
0.032 0.183 0.267 55390 3.971126.900 1.545 1.436

0.013 0.125 0.484 34207 5.563 0.578 3.461 2.931
0.017 0.134 0.803 31.890 2.917 1.107 3.681 3.347

0.039 0.092 0.323 18.00026.670 1.347 3.001 2.731
0.052 3.007 0.405148.50011.750 0.000 1.818 1.650

0.041 0.039 0.000 4.231 2.995 0.597 1.784 2.009
0.052 0.138 0.170 40.740 2.625 0.124 3.727 3.205

0.000 0.139 0.297 39.430 3.442 0.712 1.539 1.669
0.026 0.166 0.000 71.520 3.047 0.000 2.132 2.308

0.000 0.106 0.076 33.37013.830 0.600 2.731 2.892
0.029 0.257 0.463 95.59022.890 0.000 4.605 4.328

3) Cd

A AR M= Q3= edA 0.008 ppmoz 7}
o ggeks mel whd, sjAEelA 0.058 ppme
2 7P o e mgdh AR Cd 3
ke 0.028 ppme] et

s o 2o A 0.004ppmo s 7R e FF
Ze RPT YAz A 0.079ppmes M ¥
2 kg ot A8k Cd B FF2 0.045
ppmo] T

Cde] 7 A3l HF FFe] A
gtovt EAHezs W AolE RelA] gr(t=
~1.676, P=0.128).

4) Co

AR o2, dalx o] HEHA &St
om ABzz] (Boehmeria tricuspis (Hance) Ma-
kino)o| 4] 0.011ppme2 w|=F HEH ek A 3H
oA 71 o ek B AEL dFeEA
0.041 ppme] ok AAFR-2] Co HFgaFe 0.021
ppme] it

s e Awmelzt 0.015ppmes 7HA
weton ¢2g)r} 0.052ppme s 713 &

ge wgrh AsRe] Co JFFS 0.032ppm
o]t

g AEdA ERE = vF HEd
Cos AAR Rohs A 3kRe] %7 v $4 AE
A Hed xo|7l EAX 2 ¥ el
o} (t= —2.262, P=0.050).

5) Cr

AARE Y224 0.039ppmez 74 e
Fare 1wl ¥ HAEA 0.192ppmeg 7}
A 2o ke nodch AARY Cr YFESFe
0.118 ppme] ¢i=t.

AR 277 A 0.134ppmez 7
2 kg Bl ubd &RAeloA 3.007 ppm e
2 71A 2 Eks wald A spR-e) Cr P73
-2 0.457 ppme] gt

Cre Asprel o FAHE A%E BN
3 spolx §)8A 9o} (t=—1.181, P=0.268).

6) Cu

ARe dFd AEHA @skem A
ZoA 0076ppmee P2 ¥FE BTt 2
7#x 0484ppmez AR A w2 #
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ZFe nge} AR Cu S 0.240 ppm
ol %Aek. |
AR dzea HA2HA dgten Y2

o|A] 0.170ppm o=z F& ke B} 297
= 0803ppmez 71 & & Btk A
&5-2] Cu 7332 0.388ppmo] ¢t
Cux Ajshiel xAHRe] &k A=r} zpels}t
+ Aoz vehdo} (t= —2.168, P=0.05898).

7) Fe

AAR A= 927} 4231 ppmo . FFAF o
< FFs vl HJD# A= F A 78.390ppmeo 2
W e e Rk AARY Fe BFYY

£ 35.947 pmeI%‘\:]-.

A)spLol M= ZJ7FANA 31.890ppmoz 7}
A W2 S Mol ubh 23 ololA] 148.500
ppmez 7MY} ¥ FHE vy xsRe Fe
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