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A Study on the Contents of Trace Metals in the Crops
cultivated in Han-riverside
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ABSTRACT - This study was conducted to determine the content of trace metals in crops culti-
vated in Han-riverside, Anyang stream, Tan stream, and Jungryang stream. Trace metals (Pb, Cr,
Cd, Fe, Zn, Cu, Hg) were detected in 36 crops, 285 samples by Atomic Absorption Spectrophotometer and
Mercury Analyzer. The average concentration of trace metals in crop samples was in the order of Fe (34.592
ppm)>Mn (11.071 ppm)>Zn(8.853 ppm)>Cu(1.795 ppm)>Cr(0.237 ppm)>Pb(0.100 ppm)>Cd(0.011 ppm)>Hg
(0.003 ppm). In crop samples, the contents of Fe, Cu, Mn, and Zn, which ranges were 0.004~203.083 ppm,
0.017~22.727 ppm, 0.000~74.373 ppm, 0.080~37.166 ppm, respectively, were relatively higher than those of Pb,
Cd, Cr, and Hg, which ranges were 0.000~0.654 ppm, 0.000~0.270 ppm, 0.000~1.229 ppm, 0.000~0.037 ppm,
respectively. The concentration of trace metals in crop samples was in the order of leafy vegetables > stem veg-
etables > root vegetables > fruity vegetables. In the root vegetables, such as radish, the content of Pb was
leaf(0.055 ppm)>root(0.035 ppm), that of Cr, leaf (0.118 ppm)>root(0.031 ppm), that of Cd, leaf(0.004
ppm)>root(0.001 ppm), that of Hg, leaf(0.004 ppm)>root(0.001 ppm). As the results, it could be thought that
root is the organ which doesn't accumulate the heavy metal ions, but absorb them.
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Table 1. Sample size of the experiment

Sampling sites (No. of samples)

e Y uky Areas Early July  Late September
Han-riverside 6(43) 6(55)
Anyang stream 727) 6(60)
o= Tan stream 3(15) 5(16)
19993 ArpAS AFg 793 odF 2%l AA It Chungrang stream 1(12) 11(57)
TR 2 AQ1 kel v, EHHS ) Ay £X Total 17(97) 28(188)

Jungryang stream

Nowon Br.

Pz

Han river

Iwha Br.

Changan Br.

Seongdong Br.

Ch’eongdam Br. y

Koch’eok Br.
W) Ch/olsan Br.

Y Taegek Br.

Anyang stream Tan stream

Fig. 1. Locations of sampling sites along the Han river @ indicates the sites.
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Table 2. Analytical conditions of A.A.S.”>

I Conditions of A.A.S.

tem Analysismode Flame type Carrier/fuel gas flow rate Oxidant gas pressure(kPa) Slit(nm) Lamp current(mA) Wavelength(nm)
Pb 2833

Cr  graphite furnace Ar 30(/min) - 1.3 9 228.8

Cd 359.3

Fe 2.0(L/min) 160 0.2 15 2483

Zn . 2.2(L/min) 160 0.4 9 279.6

Mn flarme AlrGH, 2.0(L/min) 160 13 6.5 213.9

Cu 2.2(L/min) 160 1.3 9 324.8

Hg A48 ZA7IAIM)E sodium carbonate®t calcium
hydroxide anhydrousE 1:1(w/w)E E%3$ Z(Nippon
Instrument Co., Japan)S AME-3193, A7 (B)= Alu-
minium oxide anhydrous (Nippon Instrument Co.,
Japan)E 800°Col|lA] 24|17} 7FEdE & Wzhsjo] ARS3ISIT).
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=44 EFA%(Junsei chemical Co., Ltd., Japany& A&
st
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Hg®l #4242 Mercury Analyzer(Model Sp-3A, Nippon
Instrument Co., Lid., Japan)& AMg-3le] 7185713} -gol
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Fig. 2. Average concentrations of heavy metals in crops by
areas.
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Table 3. Concentration of trace metals in crops

Youn Cheon Kim et al.

Growp  Ttem No. of Concentration (MaxiumMinimum) of Trace metals (mg/kg, wet base)

sample Hg Cu Mn Zn Fe cd Cr Pb

Leavesof 15 0.004 2512 16.355 12.580 25.691 0.010 0.349 0.185
pumpkin (0.009~0.001) (8.860~1.485) (35.770~2.640) (26.791~1.443) (48.7601~1.394) (0.027-0.002) (1.229~0.000) (0.4500.055)

Chinese 28 0.002 0.878 10.164 9460 51,099 0.011 0223 0.100
cabbage (0.004~0.000) (2.090~0.025) (57.814~0.893) (37.166~1.688) (111.900~1.605) (0.024~0.001) (0.896~0.020) (0.292~0.015)

Perilla 29 0.005 4.105 18.604 14.777 43316 0.005 0341 0.196
leaf (0.0200.000) (21.492~1.640) (62.867~3.813) (28.917~3.813) (203.083~17.269) (0.010~0.001) (1.218~0.000) (0.654~0.039)

Lettuce 19 0.003 1.966 11.857 8.983 52.831 0.020 0407 0.093
(0.011~0.001) (12.236~0.467) (34.032-2.147) (17.144~1.267) (132.800~5.983) (0.055~0.008) (1.2130.039) (0.228~0.035)

Mallow 5 0.006 2.653 17.081 22279 41845 0.047 0453 0.156
(0.013~0.002) (4.846~1.737) (60.479~3.820) (27.437~16.028) (69.087~27.090) (0.063~0.030) (0.965~0.081) (0.214~0.073)

Leavesof 2 0.005 2.685 8.609 5.102 34.821 0.006 0.151 0.143
;Z“;f(: (0.005~0.004) (2.820~2.550) (11.678~5.540) (5.277~4.927) (36.167~33.475) (0.006~0.005) (0.222-0.080) (0.161~0.125)

Melon 1 0.004 1917 5707 8.295 45270 0.020 0.253 0.170
leaves (0.004~0.004) (1.917-1917) (5.707~5.707)  (8.295~8295) (45.270~45270) (0.020~0.020) (0.025~0.025) (0.170~0.0170)

Rape 6 0.003 1.086 5.146 6.724 20.232 0.011 0.189 0.097
leaves (0.005~0.002) (1.665-0.625) (9.927~2.820) (11.128~3.367) (97.257~13.925) (0.024~0.003) (0.594~0.039) (0.210~0.050)

Crown 8 0.004 2.840 18719 14926 41926 0.026 0373 0.090
daisy (0.007-0.002) (5.047~1.669) (45.345~4.503) (32.167~4.973) (70.083~10.613) (0.072~0.007) (1.112~0.061) (0.154~0.054)

A Lek 7 0.002 3718 9400 6516 17.199 0017 0.081 0.044
(0.006~0.001) (18.496~0.970) (32.676~2.773) (11.402~0.851) (23.937~13.103) (0.077~0.002) (0.138~0.037) (0.186~0.014)

Radish 30 0.003 0.801 6.458 6.903 45.061 0.007 0294 0.079
leaves (0.0060.001)  (2.9440.398) (23.650~D.000) (18.130~0.401) (129.003~4.685) (0.024~0.002) (1.117~0.000) (0.263~0.002)

Chard 4 0.003 1.233 20017 12.470 36.301 0.036 0212 0.124
(0.006~0.002) (1.625~0.660) (47.909~5.473) (18.904~7.030) (62.543~16.340) (0.067~0.007) (0.447~0.054) (0.275~0.016)

Chicory 3 0.002 1.679 11.614 11.054 78.725 0.047 0.456 0.180
(0.004~0.001) (2.035~1.355) (23.036~5.073) (18.907~5.129) (102.545~55.695) (0.058~0.026) (0.636~0.308) (0.443~0.044)

Buck 3 0.003 1283 17.685 11567 22.839 0.013 0.117 0.118
wheat (0.005~0.002) (1.418~1.087) (25730~10655) (13.471~9.765) (27.250~19.926) (0.189~0.066) (0.189~0.066) (0.199~0.034)

Leavesof - 4 0.011 1515 19.285 4.268 16.165 0.006 0.395 0.105
taro (0.037-0.002) (2.299~0.977) (36.873~10820) (7.486~2.875) (28.410~9.115) (0.012~0.001) (1.221~0.042) (0.302~0.018)

Gywa- 1 0.002 2253 28.960 15.137 128810 0019 0.697 0427
chae (0.002~0.002) (2.253~2.253) (28960~28960) (15.137~15.137) (128.810~128810) (0.019~0.019) (0.697~0.697) (0.427~0.427)

Leavesof 4 0.007 8.020 18455 13.959 50.926 0016 0.177 0.199
soybean (0.013~0.001) (22.727-2.980) (43.363~5.260) (22.739~3.217) (60.236~38.373) (0.029~0.006) (0.260~0.000) (0.465~0.080)

Spinach 1 0.001 1.130 6.460 8342 36381 0.037 0.111 0234
(0.001~0.001) (1.130~1.130)  (6.460~6.460) (3.342~8342)  (36.381~36381) (0.037~0.037) (0.111~0.111) (0.234~0.234)

Castor- 3 0.008 1.992 31494 10.997 26.891 0.004 0.123 0.083
oil plant 0.010-0.001) (2.173~1.130) (74373-5.260) (14.637~3217) (31.973~19.013) (0.009~0.001) (0.141~0.000) (0.091-0.072)

Mustard 8 0.004 1.199 8.000 6.220 §7.066 0.008 0312 0.152
leaves (0.008-0.002) (1.993~0.810) (13453~3.117) (10.000~4.112) (168.920~43.013 (0.013-0.004) (0.921~0.000) (0.270~0.0051)

Green 33 0.001 0.780 7126 6272 16385 0.007 0.143 0.034
onion (0.003-0.000) (3.500~0.017) (28.863-0.249) (20.740~0.485)  (59.824~0.536) (0.045~0.000) (1.130~0.000) (0.215~0.005)

Sweet 13 0.003 1.970 11.083 3797 30.383 0.005 0218 0.095
ps‘:;‘i;" 0.006~0.001) (4.813~0.643 (30.073~1.540) (7.513~0.793)  (73.187~4.670) (0.011~0.000) (1.207-0.011) (0.352~0.009)

Celery 1 0.003 0.876 15.557 11172 37.943 0.024 0301 0.114
B (0.003~0.003) (0.876~0.876) (15557~15557) (11.172~11.172) (37.943~637.943) (0.024~0.024) (0.301~0.301) (0.114~0.114)

Rapestak 2 0.001 0358 1507 3617 6.442 0.003 0.039 0.015
(0.001~0.000) (0418~0.298) (1.641~1374)  (4.007~3228)  (8622~4262) (0.004~0.002) (0.056~0.002) (0.023~0.007)

Tarosalk 11 0.003 0.793 16.584 6.207 143-12 0.010 0.116 0.030
(0.006~0.001) (1.378~0373) (41.243-3385) (16.230~0.815)  (24.9272.895)  (0.025-0.000) (0.236~0.027) (0.075~0.007)

Water 3 0.003 1.993 18.694 11.159 51252 0.008 0.235 0.172
dropwort (0.004~0.002) (2.112~1.853) (35.010-9.028) (16.044~8.385) (62.962~31.584) (0.010~0.005) (0.310~0.152) (0.329~0.080)

Radish 8 0.002 0.444 2718 6479 23.780 0.007 0.145 0118
o _rot (0.006-0.000) (0.903~0.063) (6.960~0.197) (19.230~2.013)  (85467~2.600) (0.042~0.000) (0.660~0.013) (0.614~0.001)

Camrot 3 0.002 0.734 7.001 5739 9.289 0.020 0.049 0016
(0.003~0.001) (1.020~0.500) (8.966~3313)  (6.997~5084)  (15.376~4.537) (0.024~0.013) (0.067~0.014) (0.025~0.008)
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Table 3. (continued)
Grou Item No. of Concentration (MaxiumMinimumy) of Trace metals (mg/kg, wet base)
i sample Hg Cu Mn Zn Fe Cd Cr Pb
Peanuts 2 0.002 3990 6.325 16.626 13.155 0.028 0.072 0.036
(0.002~0.001) (6.367~1.613) (7.063~5.587) (17.373~15.878) (17.593~8.717) (0.046~0.011) (0.118~0.027) (0.038~0.034)
Potato 2 0.001 1.325 2.027 1.635 8.493 0.000 0.010 0.002
(0.001~0.001) (1.560~1.090) (2.487~1.567) (1.9631307) (11.453~5.533) (0.000~0.000) (0.012~0.009) (0.003~0.001)
Egg plant 9 0.000 1.005 2.735 4.533 3.663 0.011 0.046 0.015
(0.001~0.000) (2.036~0.017) (7.730~0.097) (25.802~0.080) (7.097~0.108) (0.035~0.002) (0.126~0.010)  (0.049~0.004)
Tomato 5 0.000 0.740 2.320 2233 4407 0.002 0.026 0.043
D (0.001~0.000) (1.437~0.031) (6.774~0.040) (4.800~0.093) (8.112~0.174)  (0.004~0.001) (0.043~0.011)  (0.092~0.005)
Green 7 0.000 1.593 2112 3.085 5.663 0.008 0.204 0.017
pepper (0.001~0.000) (4.115~1.047) (5253~1.047) (6.585~1.700) (10.641~3.780) (0.028~0.002) (1.212~0.000) (0.054~0.004)
Green 2 0.001 4071 13.403 19.963 33.072 0.011 0.079 0.262
peas (0.002~0.000) (5.717~2.426) (19.773~7.033) (20.898~19.028) (36.827~29.317) (0.012~0.011) (0.130~0.028) (0.516~0.008)
Castor 2 0.002 2.157 9.650 12.260 10.743 0.001 0.020 0.007
bean (0.003~0.002) (3.563~0.751) (16.607~2.693) (18.850~5.670) (15.397~6.090) (0.002~0.000) (0.022~0.018) (0.012~0.003)
Kyul 1 0.001 1.810 6.193 10.650 9.260 0.002 0.033 0.022
myungja (0.001~0.001) (1.810~1.810) (6.193~6.193) (10.650~10.650) (9.260~9.260)  (0.002~0.002) (0.033~0.033) (0.022~0.022)
Mean 285 0.003 1.795 11.071 8.853 34.592 0.011 0.237 0.100
Total Max 0.037 22727 74.373 37.166 203.083 0.077 1.229 0.654
Min 0.000 0.017 0.000 0.080 0.108 0.000 0.000 0.001
* Group criteria, A, B, C, and D symbolizes leafy, stem, root,. and fruity crops, respectively.
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Table 4. Concentration of heavy metals in crops by season and sampling area (mg/kg, wet base)
Classi- Early July Late Septemper
fication Han- Anyang Tan Jungryang Han- Anyang Tan Jungryang
riverside stream strearm strearm riverside stream stream stream
AVG 0.075 0.125 0.110 0.129 0.045 0.146 0.040 0.119
Pb MAX 0.256 0.340 0.228 0.427 0.465 0.654 0.104 0.614
MIN 0.007 0.002 0.013 0.049 0.003 0.004 0.000 0.001
AVG 0.176° 0.205 1.179° 0.122° 0.229° 0.174° 0.062° 0.212°
Cr MAX 0.883 0.965 1.229 0.697 1.117 0.508 0.141 0.948
MIN 0.010 0.028 0.998 0.035 0.018 0.015 0.011 0.000
AVG 0.016b 0.016° 0.006° 0.008° 0.007° 0.044° 0.003° 0.007°
Cd MAX 0.063 0.072 0.013 0.019 0.046 0.270 0.011 0.042
MIN 0.002 0.001 0.001 0.001 0.001 0.002 0.000 0.000
AVG 30.953 31.017 29.778 26.316 29.832 35.789 19.530 49.776
Fe MAX 203.083 76.266 0.133 128.810 129.003 102.545 50.970 168.920
MIN 0.108 3.335 0.005 0.004 2.887 3.566 1.722 2.600
AVG 11.642° 13.272° 5.765° 7.518° 8.033* 8.891° 6.443° 7.175°
Zn MAX 37.166 32.167 10.713 15.137 22.739 24814 17.373 26.250
MIN 0.080 4277 1.700 2.047 1.500 0.401 0.793 1.307
AVG 17.855° 8.838° 12.300° 11.066° 15.584° 8.713° 6.197 6.187°
Mn MAX 62.867 34.180 28.723 28.960 74.373 35.010 19.710 26.813
MIN 0.040 1.851 1.233 1.107 0.000 1.597 0.893 0.197
AVG 1.403 2.269 1.936 1.333 1.116 3.071 1.559 1.304
Cu MAX 5.400 5.047 3.354 3.340 3.563 22727 6.367 9.617
MIN 0.017 0.550 0.833 0.650 0.373 0.465 0.267 0.063
AVG 0.002° 0.005* 0.002° 0.001° 0.002° 0.003° 0.003° 0.003
Hg MAX 0.005 0.013 0.004 0.005 0.013 0.037 0.008 0.020
MIN 0.000 0.001 0.001 0.000 0.000 0.000 0.001 0.000
*a, b, ¢ : Values in a row with different superscript letters are significantly different (p<0.05).
Table 5. Concentration of heavy metals in korean cabbage by seasons and sampling areas. (mg/kg, wet base)
Early July Late Septemper
_ Haq— Anyang Tan Jungryang . Han_— Anyang stream  Tan stream Jungryang
riverside stream streammn stream riverside stream
Pb  0.071+0.032 0.0621£0.046 - 0.114+0.099 0.044 £0.026 0.1451+0.090 0.0481:0.034 0.1631£0.074
Cr 0.192+0.078 0.190£0.159 - 0.073x£0.012 0.363+0.282 0.19410.120 0.103£0.026 0.264+0.139
Cd 0.012£0.008 0.008 =0.00L - 0.016+0.001 0.008 £0.005 0.016£0.008 0.006 £0.002 0.010£0.007
Fe 54.358%+50.811 44.112+32.804 - 16.757£4.702 | 51.057+25.961 52.495+28.592 21.350+27.757 61.364£27.533
Zn 20.837112592 10.311£0.735 - 9.820%+3.342 9.986+5.0512 6.674+1.716 2.683 +1.406 6.322+1.821
Mn 23.881+£24.089" 3.857+0.721b - 14058+£1.718" | 14.769+7.487° 4.083+1.039° 2978+2949° 5.582+11.903"
Cu 0988%0.874 1.151£0.190 - 0.952+0.173 0.759+0.222 1.012+0.349 0.432+£0.233 0.802+0.189
Hg 0.002+0.001 0.002£0.000 - 0.002£0.001 0.002 £0.001 0.002 £0.001 0.001£0.000 0.003+0.001

*a, b : Values in a row with different superscript letters are significantly different (p<0.05).

B34 s Jehd ZA0E Fed 0.004~203.083 ppm,
ue 0.017~22.727 ppm, Mn< 0.000~74.373 ppm, Zn
2 0.080~37.166 ppmeZE B|wA FeZ SASIAL Y=
ud Sl Z2FEFe Pbe 0.000-0.654 ppm, Cde
0.000~0.270 ppm, Cr& 0.000~1.229ppm, Hg 0.000~
0.037 ppmo & w3 nFo g EAFS ¢ & UATH

O

g 3).

Fe, Zn, Mn, Cus AAE FAsH:s 49424 HE
Aol vz ok EASARE A7kl AURA A% A
g AL AWe FEA7 7= gt M ZEIQlE~ A
234, ARAA Az, 845%, B AzAANA wiEE
H 387 2 A3PIE Sl A S HE, 21
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Table 6. Concentration of heavy metals in perilla leaf by season, sampling area.

(mg/kg, wet base)

Early July Late Septemper
. Han.- Anyang stream  Tan stream Jungryang . Han_— Anyang stream  Tan stream Jungryang
riverside stream riverside stream
Pb  0.140£0.081" 024710065 0.135£0027° 021110.044®| 0.10020.067° 0316+£0.249a 0.098+£0.034° 0.217+0.079®
Cr 032840295 0384+0296° 1.144%0.126° 0.1431£0.030° | 0230£0.070°  0.2740.106b 0.094+0.015a 0.178+0.106b
Cd  0007£0.004 0.006£0.003 0.003£0.001 0.002£0.001 | 0.005%0.001 0.0050.003  0.002%£0.002  0.0040.002

Fe 73.019+87.544 47.152+£22.635 20.691£3.301 36.802+0.557
Zn  21434+7279 15.881%£7.720 8.582x1.313 12.157+0474
Mn 38.040224.264° 13.6121+7.222° 13.958+6.854° 15.423 +0.506°
Cu 3202+1.783  3.64610.649 290410415 3.340+0.167
Hg 0.003£0.002 0.007+0.001 0.002+0.002 0.001=%0.000

23.647+£5.992 38.588+10.735 30.027+9.413 50.068 £26.729
13203 £4.2162 12.791+6.651 13.8801+4.134 15.375£6.010

28273+£19.199° 12.927+6.766° 19.710£6.550° 11.072+8.193"
296410510 7.937+9.058 4.265+1.380 3.961£2.568

0.006+0.003  0.005£0.004 0.006+0.003 0.003+0.001

*a, b : Values in a row with different superscript letters are significantly different (p<0.05).

Table 7. Concentration of heavy metals in lettuce by season, sampling area.

(mg/kg, wet base)

Early July Late Septemper
Han Anyang Tan stream Jungryang . Han.- Anyang stream Tan Jungryang
riverside stream stream
Pb 00870024 0088+0033 0.114+0.099 0211£0.044 | 0.035+£0.010 0.074+0.007 - 0.117+0.055
Cr 024520108 0.136£0.075° 1.205+0.012° 0.143+0.030" | 0.705+0.146  0.341+0.155 - 0.243+0.118
Cd 002510011 0.024£0.016 0.010+0.002 0.002+0.001 | 0.009£0.001 0.025+0.026 - 0.020+£0.016
Fe 43.8341+39.436 26.896+15.101 63.595+60.589 36.802+0.557 |51.900+5.993 54.653+17.820 - 82.792+21.782
Zn 13283£2.057° 11.724+3.326" 4313+1.569" 12.157+0474™ [ 4.837+£0.186° 7.144+5.154° - 8.251 +4.422*
Mn 31.069%£4.241° 5.000+2.5894" 10.47316.170° 15.423+0.506" | 8.625+0.290° 11.066+11.711° 8.459+2.863°
Cu 171310916  1496+£0.372 1477£0402  3.340+£0.167 | 0.46710.049 4.899+6.357 - 1.287+0.210
Hg 0.003£0.001 0.006+£0.003 0.003+£0.002 0.00110.000 | 0.001£0.000 0.003+0.001 - 0.003 £0.001

*a,b: Values in a row with different superscript letters are significantly different (p<0.05).

%, 7%, #HE, 1% 5
g F U Cue FY FH=HW
|84 W, 1A 7 <5
= EF vFAAEAN APA] g gAe] fhe] uE
SR 2, A 72E 5L L 54 v 3
2 Zog dEA Yo B

W f3 FE4502 4#A Pb, Cr, Cd, HgS 249
A5G4 vjg] dFos Asrz A8l Jes
& F Aok o] F L AZA LEA s eHE F
&0 SR I BHL heme TN, Azt 7ha
o} ool mME YT AYE7|I GF Fojn o =
ALA%A] Prophobilinogen®. 2 H3ksl=s Ha3dt ALA-
dehydrase 4285 JAI2Z FF9] -ALA FEE &
7HA heme ¥4 7 BAQl CPG39A PPG3L g9
& Fa3k Coprophyrinogen decaxbokylase a49 7
48 JANZDCEN heme FHo| FAasT AFELS] Z
7¥elA "ok ek g o ¢ wxrt Sk Ko
T SHE 7Y RG] SV HETE 935y
I a0 mE AP AR gaz ¥y Y2

olf
ok
5
offl
o
Jo
T
Ny
hacs
K
N
=

o] oA FFel 2H 50 PR WAt AP 7o} w
9718 A8yt S7rE aglsle] s el 717k
Z29 749 T2 ZZ segmental demylination®] A3
7]3L Schwann's cells} mitostreamdria 434S 3ltke B

I7F Jeh >
TIEES FE oS AHske FAAAM WSy F,
<, BARA 53 FFT of AMEaL Jh=E S37], A
I obazt, Y =A) s, A AzTH
A M EiAR ARSShs 5 ORSS ARjlol) $-85H o
oz 7] 9 £ wEEe Al fdHn) 3
T Tl MEE FtEES T EYS 2FGA7IH o]
A Al FAE E ojdi o] wEEe HEHog Q)
Aol Hojem 2gg Fa Ykl RaET ek
Aef 9 252 B 2 vjd 59 dizied E2
o] 73, A Agslr 2 ARIESR 49, BA 2487
2 AAH7IEY Y 5 o2l 3EA 2a9lo] ks W
o ofs)) FEEEZ 7Gx o) Bt ZA | FAo)
2= e Fdel - AR AP 9E 2S¢
H

2 AT AR SolM Mz s A, i) 3

Journal of Food Hygiene and Safety, Vol 15, No. 3



216 Youn Cheon Kim et al.

Table 8. Concentration of heavy metals by section
(mg/kg, wet base)

leaf stemn root fruit

Pb 0.130 0.056 0.068 0.039
(0.002~0.654) (0.005~0.352) (0.001~0.614) (0.003~0.516)

Cr 0.317 0.154 0.106 0.088
(0.000~1.229) (0.011~1207) (0.009~0.660) (0.010~1.212)

Cd 0.013 0.009 0.011 0.007
(0.001~0.072) (0.000~0.077) (0.000~0.046) (0.000~0.035)

Fe 46.107 20.253 17.789 7.367
(1.605~203.083) (0.536~73.187) (2.600~85.467) (0.108~36.827)

Zn 10.689 6.002 6.932 5.718
(0.401~37.166) (0.485~20.740) (1.307~19.230) (0.080~25.802)

Mn 13.086 10.464 4.140 3973
(0.000~74.373) (0.249~41.243) (0.197~8.966) (0.040~19.773)

Cu 2.095 1.343 1.049 1.468
(0.025~22.727) (0.017~18.496) (0.063~6.367) (0.017~5.717)

Hg 0.003" 0.002° 0.001° 0.001°

(0.000~0.020) (0.000~0.037) (0.000~0.006) (0.000~0.003)

* a, b, ¢ : Values in a row with different superscript letters are
significantly different (p<0.05).
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