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o 2 wHSe) FAX A= 100 299, ma Spectrometer (ICP, JY24, France)Z AF£3}4

200} 33, 300) 28% % 400) 31 L AL, AW, o hAE agon® AHESR T, BATES S
A F9 FYEA oA 100 237, 200 267, 2 193.031 nm9] carbon .2 A4 8t 2.1, stan-
30T 279 o 40m) 257 o] 2SS AT dard solution & SPEXjit (France)?] EF&§o12
A o] 5ol ZA ST
A @)= deionized waterE AM-&31] 1, 3 A o}
e WAKOA} (Japan)s] Alohe Al&atgich. 2
A2 9% 22F+= HNOs(1):H0(1) 8ol 244] BAA S Z2AX D ARG AFEE o
2F 9715 &, deionized water2 A & 3}a] Al-&-3} AHAEe A 2 A|gE2XE Zn, Ni, Fe, Mn, Cu
9\1‘;]' /\]i-o’] ”E‘ﬁl% '?’]3“"1 teflon 1“7}—,_19] _'ﬂ_—?:’ %.9] %Zr_%_}l\_g} CI', Pb, cd %_9] %/\g%_}l\_7]_ =]
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Table 1. The digestion conditions of microwave o At Ao W 2 zpo]= Holx| &

P Tempe-  Digestion time pemp  pressure ket

(wary 72wt D limit limi W AN o4 2o AE, A BE
() Ramp® Dwer+ (C) (s Q2] w=s} 1002 2000 o &) 300h o} 40tf

900 160 10 20 200 200 A AR T Re A BAT)

Table 2. Comparision of content of heavy metals in women's scalp hair between locations and ages (ug/g)

Loca- Met-
Age . als Zn Ni Fe Mn Cu Ct Pb Cd
tion  No

R 29 329.0 5.9 51.1 8.3 10.3 0.4 2.0 0.04
120 es. 257.3~365.7 3.6~7.7 362~69.1 54~101 87~126 01~14 08~43 0.01~0.09
19 g 23 146.5 31.5 2452 11.5 37.8 18.8 185.1 0.61
ac. 108.5~177.1 23.2~36.8 167.0~282.4 7.6~13.4 23.4~41.2 6.9~259 36.2~271.4 0.24~1.03
Res 33 128.6 3.4 25.6 7.0 12.1 0.1 ~ 43 0.06
220 s 98.6~151.4 1.6~64 13.5~296 52~96 95~153 0.03~08 1.6~8.8 0.01~0.12
29 Fac 26 158.0 36.8 76.2 14.0 30.3 11.0 79.8 1.37
’ 132.6~176.3 18.8~51.2 58.8~81.2 11.3~16.218.6~414 2.3~17.1 25.2~127.6 0.74~1.69
Res 28 251.7 10.3 40.1 17.8 13.4 1.0 5.2 0.12
320 : 226.4~267.8 6.4~13.8 29.6~51.1 14.6~19.111.2~15.6 0.1~28 1.8~9.7 0.06~0.25
39 Ege 27 148.1 17.9 71.3 6.6 19.0 32 17.3 0.02
’ 1252~163.711.7~214 53.7~874 3.3~7.8 11.6~253 1.6~7.2 6.4~253 0.01~0.05
Res 31 201.7 5.4 38.8 14.1 30.5 0.9 9.4 0.28
420 ’ 165.4~2329 3.8~94 185~563 11.9~16.817.5~434 02~3.5 35~15.6 0.11~0.46
49 g 25 63.9 5.0 57.0 10.9 15.2 1.5 37.7 0.29

476~740 35~82 39.6~67.1 82~13.6 9.6~27.1 03~42 124~513 0.15~0.52

Aol

Res. : Residental area ; Fac. : Factory area.
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Fig. 1. Comparison of concentrations of essential
heavy metals in women's scalp hair between the resi-

dential (Res.) and the factory (Fac.) areas.
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Fig. 2. Comparison of concentrations of toxic
heavy metals in women's scalp hair between the
residential (Res.) and the factory (Fac.) areas.
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=Abstract=

Comparison of Heavy Metal Contents in Women's Hair Collected from
Residental and Factory Areas in Pusan

Byung-Yoon Min', Hee-Jung An"" and Myung-Hee Yoon*

Department of Environmental Protection, Kyungnam University, Masan, Kyungnam, 631-701,
Korea; *Department of Biology, Kyungsung University, Pusan, 608-736, Korea; **Dongsung
Middle School, Pusan, Korea

The concentrations in women's hair of essential and toxic elements such as Zn, Ni, Fe, Mn,
Cu, Cr, Pb and Cd in residential and factory areas in Pusan were determined, and all the
clements were detected from all the samples. It was apparent that employees working in factory
areas in Pusan were exposed directly to the essential and toxic heavy matals. This is based on
the fact that average concentrations of Ni, Fe, Mn, Cu, Cr, Pb, and Cd in hair samples from
women aged 10 to 29 in factory area, who were considered to be main members among women
employees, were much higher than those of residential areas. That is, the highest concentrations
found in the hair samples taken from women 10 to 29 years old living in factory areas were 110
times higher in Cr (in the women in their 20's), 92 times higher in Pb (in the women in their
teens) and 23 times higher in Cd (in the women in their 20's) than those living in residential
areas. Furthermore, it was suggested that the heavy metals may be accumulated gradually in
human bodies as humans get older, based on the fact that the concentrations of Cr, Pb, and Cd
in women living in residential areas were higher in older age groups, although the average
contents of these elements in residents from residential areas were similar with those of several

foreign countries.
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[Korean J. Biomed. Lab. Sci., 3(1): 37-42, June, 1997]

' Corresponding author

-42-



