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ABSTRACT

While environmental pollution being developed, there have been some cases that residents on

certain parts of Seoul area have cuitivated vegetables in a small scale, and consumed the

roduce

of theirs thinking them not polluted. Therefore the need for study about whether those vegetables
and soil were polluted was growing. In this study, Seoul area (Tobong-dong, Chang-dong, Wolgye-
dong, P'il-dong, Oksu-dong, and Karibong-dong) and Kyonggi area (Changhung, P'och’on, Kap'yong,
Yangp'yong) where pollution was thought to be less severe than that of the former were selected
for the sampling area. Cabbage, pumpkin and young pumpkin were sampled and dried to be analy-
zed the contents of Cd, Cr, Cu, Ni, Pb, Zn, and moisture content was also analyzed. And at the
same time 0.1 N-HCI soluble heavy metal content of soil was measured, and the results obtained
were descrived as follows. Heavy metal contents of soil in Seoul and Kyonggi were Cd 0.184 pprn,
0.118 ppm, Cr 2.355 ppm, 0.441 ppm, Cu 29.16 ppm, 3.331 ppm, Ni 1.650 ppm, 0.829 ppm, Pb 26.77
ppm, 4.696 ppm, Zn 57.47 ppm, 14.94 ppm respectively. Heavy metal contents of cabbage in Seoul
and Kyonggi were Cd 0407 ppm, 0.241 ppm, Cr 0.388 ppm, 0.402 ppm, Cu 6.853 ppm, 4.486 ppm,
Ni 1479 ppm, 0.878 ppm, Pb 0.812 ppm, 0.258 ppm, Zn 112.2 ppm, 54.86 ppm respectively. Heavy
metal contents of pumpkin in Seoul and Kyonggi were Cd 0.011 ppm, 0.011 ppm, Cr 0.262 ppm,
0.197 ppm, Cu 3.302 ppm, 2.539 ppm, Ni 0.717 ppm, 0.369 ppm, Pb 0.257 ppm, 0.083 ppm, Zn 28.75
ppm, 14.01 ppm respectively. Correlation between heavy metal contents of soil and those of vegeta-
bles was represented high as a whole. In all heavy metals cabbage had higher values of concentra-
tions than those of pumpkin (p<0.001). Concentrations of young pumpkin were higher than those

of big pumpkin. [t was probably

due to the fact that young pumpkin containing not only inner

part of pumpkin but also seeds was used as a sample. When classified by region, relatively high
concenirations were observed in the samples of Karibong-dong, and in the sample of Junglang
riverside Cd was higher, and in the sample of Namsan Pb was higher than any other district.

Keywords : Heavy metal contents, soil, cabbage, pumpkin.
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Fig. 1. Sampling site of Seoul and Kyonggi-do.
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Table 1. Heavy metal content of each item in Seoul-Kyonggi district (Unit : ppm)
]
Metal Area Statistics Soil* Cabbage Pumpkin Young
pumpkin
Seoul Mean 0.184 0.407 0011 0.016
u SD 0.181 0.446 0.012 0.025
cd Kvbnosi Mean 0.118 0.241 0.011 0.003
yonga SD 0.031 0.105 0.013 0.006
(p-value)** (0.0175) (0.2191) (0.9879) (0.2374)
Seoul Mean 2.355 0.388 0.262 0.244
ou SD 1.829 0.164 0.075 0.089
or N Mean 0.441 0.402 0.197 0.245
yongg sD 0.184 0.050 0.064 0.018
(p-value) (0.0001) (0.7751) (0.0184) (0.9788)
Seoul Mean 29.16 6.853 3.302 4873
cou SD 22.08 4.468 1.944 1.553
- I Mean 3331 4486 2,539 3619
] yongs! SD 1461 0.851 0.742 0.736
(p-value) (0.0001) (0.0822) (0.2063) (0.0823)
Seoul Mean 1.650 1.479 0.717 1433
eou SD 0.717 1.455 0.503 0.886
Ni Keoned Mean 0.829 0.787 0.369 0.310
YOngE SD 0.285 0.363 0.224 0.250
(pvalue) | (00001 (0.1200) 0.0328) (0.0085)
Seoul Mean 26.77 0812 0.257 0.292
cou sD 15.13 0.555 0.252 0.689
- K Mean 4696 0258 | 0.083 0.237
yongel SD 3312 0.206 0.103 0.337
(p-value) 000D | ©0020) 0.0324) (0.8588)
Mean 57.47 1122 98.75 38.46
Seoul . vy qr - . )
SD 31.12 BT93 | 1435 15.78
- N Mean 14.94 54.86 14.01 16.40
yongg SD 9.794 1427 4998 1434
| (value) | ©000D (0.0342) (0.0020) (0.0039)
*The mean of each three vegetable soil
**p-value of Seoul vs Kyonggi for each item.
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Table 2. Comparison of heavy metal contents of soil and vegetables from other studies in Korea

(Unit : ppm)
1
Author [tem Heavl meta
Cd Cr Cu Ni Pb Zn
Cabbage 0.49 1.56 422 2.21 3.16 72.67
C-soil 0.10 0.36 2.83 1.23 1.87 12.24
Kim?
Pumpkin 0.21 0.06 4.79 0.37 1.77 39.13
P-soil 0.12 0.59 3.02 1.05 1.62 18.14
Rhu Soil 0.14 0.49 3.99 0.82 5.38 4.36
Rice 0.06 - 2.31 - 0.44 16.56
Kim¢ Soil 0.16 — 10.75 — 8.21 22.80
Soil 3.84 1.3 8.03 3.30 2.77 59.13
-

Lim¢ Cabbage 113 2.85-_‘ 823 6.36 7.66 52.94
Pumpkin 0.31 152 J 7.76 3.20 0.87 30.98

*Bok-Young Kim ef al, Agricultural sciences Institute, 1992.

"Hong-1l Rhu et al :
‘Hong-Je Kim et al
“Joo-Hyun Lim : Hanyang University, 1989.

National Institute of Environmental Research, 1988,
. Seoul Metropolitan Government Institute of Health and Environment, 1988.
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Table 3. Heavy metal content of each item in each district (Unit : ppm)
District Item* Heavy metal
Cd Cr Cu Ni Pb Zn

Soil 0.129 3.742 29.24 1.562 25.97 52.79

Junglang  Cabbage 0.200 0.420 6.48 1.106 0.780 86.15

(n=9)  Pumpkin 0.008 0.262 3.26 0.372 0.25 17.85

Young pumpkin 0.015 0.223 3.74 0.628 0.100 26.87

Soil 0.213 0.449 12.83 1.385 28.14 43.80

Namsan Cabbage 0.241 0.377 3.13 0.617 0.900 61.55

(n=6) Pumpkin 0.019 0.221 1.67 0.870 0.200 37N

Young pumpkin 0.033 0.286 6.99 2.158 0.06 51.73

Soil 0.266 2.153 58.99 2.673 2543 99.04

Guro Cabbage 1.362 0.311 1542 4.321 0.73 201.67

(n=3) Pumpkin 0.007 0.346 6.70 1.447 0.39 4349

Young pumpkin 0.002 0.247 5.01 2.316 091 48.38

Soil 0.114 0.417 3.20 0.797 4.68 13.62

Kyonggi | Cabbage 0.241 0402 449 0.787 0.26 54.86

n=12) Pumpkin 0.011 0197 2.54 0.369 0.08 14.01

Young pumpkin 0.003 0.245 3.62 0.310 0.24 16.40

*Soil value is the mean value of three vegetables.

2. MR ME

2 Agol| 43z Table 3ell4 M4z whe} 3ho] A
g B 12““]%1(‘ ik ek
B3 wEae] W WA S, S LB
FebAel e ZJX]Q?(?MH'E)-_:’ sk
AedHg B w Bk FHAY TR
Tl UL A7 WA ik FRA
Aodell A Crol w7t chi A visked ol
A Fedamel WA I8 B G [80] wasld
7hete 2 abasv, dabA el A Pbel Fx7t vk
A vgted ole AEfE HReE QI3 Ao
giggch FRIGAGe AR ZE FuEe

Fxvh EA vebd

3. Xikhe E2l AE EX

el K GEs FAAT AU 571 3 95.38
%, Zrto] 94.90%, of ZMto] 92.62%°]%ict. Table
B Mgl HER AaE HROR wtkdicl
Aol & e Sl aH Y EeEel BE hehd

7o)k Aol o3k o4 FRE WAFHC] A

Table 4. Heavy metal contents of fresh vegetables

cultivated in Seoul (Unit : ppb)

Heavy Cabbage Pumpkin Young-
metal pumpkin

Cd 18.8 0.561 1.18

Cr 17.9 134 18.0

Cu 317 168 360

Ni 68.3 36.6 106

Pb 375 13.1 215

Zn 5184 1466 2838

9

Holn] AEFe FEEYY HEFS A
Slafl Al WA SHHBEEGE A E(Acceptable daily in-
take, ADDel Ha|=ofgic) & Bz Fdle
Al A48 s gle) upe} zhzhe] A %“’ﬂ FiE Fase

BRHRIBE Beselol gk zelut Abgwlct
A3k fElo] clEy AEFE *H*}Xl A A Sl ufet
tteng ghzo g AED FEEEES FE=
A=7F ek Akl fefol A vl Fe} Fute] 3}
FagF Ykl ek xahg Vo] FEgel g
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off & ut FikhE BRHY, < HbERY wotyasdi o Cd, Cr,
Cu, Ni, Pb, Zn®| & Ko SRS 51 HeeshaL
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