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Studies on Trace Metaj Levels of Korean Scalp Hair
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Abstract

An atomic absorption spectrophotometry analysis study of zinc, cadimium, lead, copper and mercury in
human scalp hair samples of 699 subjects in 3 urban and 4 rural communities gave mean values of 170.33/
187.00 ppm, 0.18/0.22 ppm, 8.43/8.62 ppm, 9.81/10.24 ppm and 2.13/1.20 pprﬁ for male and female,
respectively.

The concentration did not differ significantly regardless ages. However, female was higher than male
in overall concentration except that of mercury.

The percentile methods was partially applied for a reference values of metals in Korean scalp hair to

provide more appropriate data for further comparisons.
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Table 1, Standard solutions of metals

Metal Compound Solvent Concentration

Cu CuCl, IN-HCL 1ml=Img Cu
Zn ZIn{Noj), IN-HNO; 1ml=lmg Zn
Cd cdcl, IN-HC1 Iml=]mg Cd
Pb Pb(Nog), IN-HNO; 1ml=lmg Pb
Hg HgCl, 0.02N-HC1 Iml=1mg Hg
2) TR

B A 30450 27 A MAHsln
aceton 3} alcohol 2 ity & F24s] A
A-AS g AZRAA & HIHHFE  RE
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Table 2. Analytical conditions of atamic
absorption spectrophotometer

Wave Lamp S1lit Flame
Metal Length Current Sett- Descri-

(nm) (mA) ing  ption
Cu 324.8 6 0.7 iégzylene
Zn 213.9 4 0.7 4
Pb 283.3 5 0.7 ”
cd 228.8 5 0.7 ”
Hg 253.7 5 0.7
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Fig 2. Localities where-the hair samples 2T 7l 3749 gIFolaly FAAVNE T
were collected, s
Table 3. Concentrations of 5 metals in Korean hair (ppm dry)
Place of Sampling Sex Cu Zn Pb cd Hg
1. Nong-So, Ul-Ju County M 11.50 170.24 6.51 0.20 2.21
F 10.70 177.91 7.97 0.26 1.52
5. Eun-San Pu-yo County M 9.24 172.59 11.35 0.20 1.56
F 10.49 202.11 10.55 0.22 1.34
3. Dol-San, Yeo-chon County M 10.29 149.99 10.18 0.38 1.89
F 11.95 173.02 8.86 0.53 1.5
4. Sachon Myung-Ju County M 10.28 160.28 9.26 0.20 4.35
F 11.18 181.1 9.00 0.19 1.36
M 10.33 163.28 9.33 0.25 2.51
Average
F 11.08 183.54 9.10 0.29 1.41
5. Seoul City M 8.99 188.62 7.37 0.12 1.88
F 8.88 185.55 7.65 0.11 0.79
6. Dae-Gu City M 8.75 171.48 6.78 0.05 1.91
F 9.86 208.89 7.30 0.06 0.99
. M 9.84 170.26 7.38 0.04 1.29
. Dae-Jeon Cit
7 ° o F 8.80 186.54 9.19 0.12  1.12
M 9.12 179.76 7.22 0.08 1.75
Average
F 9.12 192,00 7.92 0.10 0.92
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Table 4, Comparison of reference values of trace metals in hair. (ppm)
Reference values from a Korean population \l}gieléznce Reference
(5349 2350 ) established [Values
from a Popu-|established
Metals |Sex Range by Range lation of from
; percentile healthy indijJapanese
Median| Mean £ 8.D.\ porhog viduals in |by Mitsu-
(95%) min, max |US.A (95%) |hiro(95%)
M 9.32 9.81 3.25 5.91 - 16,97 | 3.18 - 35.81 6.0 - 33.8
Cu 12-3%
F 10.06 10.24 | 3.54 2.27 - 19.1 ND - 24.97 6.6 -69.1
M }163.5 170,33 | 77.43 | 9.2 - 2711 |54.6 - 343.0 72 - 20
Zn 160 — 240
F | 182.1 87,0 (16,53 | 81.8 - 33.2 ([38.%4 -614.71 & - 327
M 6.43 8,43 | 7.02 1.52 ~ 32,92 | 0.29 - 43.41 1.4 -13.0
Pb 20— 30
F 7.8 8.62 | 5.21 1.46 - 21.0 ND - 4.7 1.8 -18.0
M 0.13 0,18 | 0.15 0,02 - 0.8 | 0.02- 0.7 0.05- 0.54
cd : 1.0-2.0
F 0.15 0.22 | 0.19 0.02 - 0.66 ND - 8.9 0.08~ 0.57
M 1.67 2,13 | 1.49 0.59 - 625 | 0,33 - 10.19 1.0 - 11.0
Hg 2,5—5.0
F 1.03 1.20 | 0.78 017 - 277 ND - 8,11 1.0 - 7.7
Table 5. Concentration ranges and maxi- o stach
mum/ml.mmu-m ratios of 5 & % ZARCNAM UBY e EEma
metals in hair from tabie3
. O WxE Fig, 39 Jetdded H%4H
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— o2 Zn g gAtelel A E7
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+ 77 43ppm, A7t 1870 % 66,53 ppm ©]
Qo min 3 max,6 o] range &= A7} 54.6
— 343.3ppm A7} 38,24 —614.71 ppm <l
d o] ¥elel 95% HWHE EA 92,2 -
271.1ppm ojzbE 81,8 —338,2ppmojith,
(Table 4) 23 X9} HuXle} B
HE g/497 2.85/4.1302 # &B) ¥
8 7}¢ Al o). (Table 5)

Cu:Cus #A$ % EPAIY:= 10.6l7ppm
A#Y A 8 gAt 12.4ppm oA} 17,6
ppmog X 2 5 da 17ppm, dzl3l
ppmo g B aHT LU F& UL
3 /e7k 10,33/11,08, ©AE 9.12/9.12
ppme g A& FA 9.81+3.25ppm A
ZF 10.24 + 3.54ppm o} o™ H AX 9 F
N2 WHE FAst 3.18~ 35,81ppm o
A7k N D — 24 97ppmele] o]o] 95 % *H ¥
= A7 5,91 — 16.97ppm A A7} 2,27-
19.1ppm o]t 2Elm HAA 9 H a9
e EA7F 2.87 oA 8412 FHe B
o &3ty 27t ARG 3 R

a9 BABEE Y-S gae A7 14,5
ppm & Z}7F 16, 4ppmoe 2 Byt vl U=
ol 2 2ARE ol:=Aoly o] ghrTh e

Pb: A oz Hol i gfdle o] &
HAW wurol, o]oix] PbolA  FH ZeEe
Cd, se, Hg5olAME R o853 Q=
ol well ws] 2w Pbrl 2~ 5ujoly
Aok 10 — 15490, = RS 100 — 500
wiv oo g3 Aok B Pbel EE
X Flesche] g osw 2 - 284
pg/gelEta o7 K AP E &S
e A9 ' /97 9.33/9.10ppm, #de

7.22/7.92ppmoln] 288 IRt 8,43
7.02ppm A7} 8,62 + 5,21 ppm ©]A T},
a2 Hogxel HE FAI 0,29~
43.41ppm A7} N D ~ 64,71 ppm ©] ] o
o oje} 95 %< W= TR 1.52-32,92
ppm & zZ}7L 1,46 — 21,0 ppm o] =H] & A&
A HU A9 HE FA7E 21.66 SA7F14.38
2§ & "Holyth

a9 & HA BEES BR WH
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1M ARAH] 9 82ppm FER A o]
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10.340ppm $kfr 30 3 4,16 ppm =44 4]
ppmo 2 Hf@ 2= @A 7.8, 9 13 ppm
ol2t 3t

Cd : 1960 Foll 41Uk m@E )l Hikol 2
A dAE H@stey ERAHY BEtmolat
A olmo] ojmolggel] 83t /ol
£Ee] CcdE ERAM BRI EEZEH
mEE AT LA ded P F@m e
HAe 5/%7 0.41/1.5ppm, 882
0.49/0.24ppmolg}l ¥ 1 B AES WE
B#e & /7 0.36/0.68ppmol &t 3h5i ok,
FeEluet & /o9& 0.25/0.29ppm, &
Al 0.08/0.1ppmol B 27} GFale] A9
0.18+0.15ppm A= 0,22+0,19ppm o]
Ak FHAa e Ho e HAH= G} 0,02
~0.78ppm <jZ}7} N,D,-8,99ppmolgl o o]
9 95% ¥ EA7 0.02-0.58ppm =}
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Table 6, Metal concentrations in hair of Korean by age and sex

cd Cu Pb Zn Hg

M| 0.24+0.15 | 10.1%2.8 | 12.2+6.6 | 139.8+35.0 | 1.80 + L. 12

~10 0 E | g40+0.23 | 131 +4.5 10.7 £5.5 | 151.3 £48.8 | 1.29 + 0.54
M| 017 +0.12 | 8.8+%1.8 6.7 £3.2 | 155.7 £ 46.3 | 1.67 * L.21

~20 El 0.16+0.15 | 9.8+2.6 6.5+4.3 | 174.0 +50.0 | 1.29 % 1.07
M| 0.16+0.14 | 9.6*2.3 T8E7.6 | 185.2 +44.9 | L79+ 111

~30 e | 09+0.17 | 9.7+3.0 9.4 +4.5 | 206.0£71.4 | 1.05+0.74
M| 0.1720.14 | 9.9%3.8 6.9%5.8 | 183.5 £41.7 | 2.32 + 1.33

~40 0 E | 022+0.16 | 10.2+3.5 9.0+4.9 | 206.8+81.8 | 1.17 +0.8
M| 0.17£0.18| 9.9%2.6 7.5+6.4 | 169.0 £42.1 | 2.73 + L.92

~50 Y E| 08+0.17 | 9.7+3.8 8.0£4.3 | 185.1 £64.7 | 1.18 = 0.55
M| 0.17%+0.16 | 10.0 2.5 | 10.5%£8.9 | 162.052.3 | 2.37 = 1.55

~60 B 020+0.22 | 11.1+3.1 10.3+8.0 | 181.5+54.0 | 1.41 +0.65
7o | M| OBEOCILZ | 126%7.6 | 13.2+9.8 | 178.4 542 | 2.27 % L.51
F| 0.16£0.13 | 8.7+4.6 7.945.6 | 170.1+51.1 | 1.09 + 0.37

Table 7. Reference values of trace metals
of clinical significance, (ppm)

Normal limits by
Element |Sex| the percentile
method (95 %)
7 M 95.2 — 271.1
Essen F 81.8 — 338.2
tial M 5.91 - 16.97
Cu
F 2.27 — 19.1
M . - 32.
Pb 1.52 2.92
F 1.46 — 21.0
) M 0.02 -— 0.58
Toxic cd
F 0.02 -— 0.66
- M 0.59 — 6.25
9 TF 0.17 —  2.77
T oz wu 0FI&el Soly mi
A el ¥EE B o 712 $£x7 g

2n A2y,

4. MIE 4 &R

&Y ZAINA Gt 35078 o=} 349
2 YE AHIT £8L HH75d

FHE BT #HR, FA /A2 B9 Zn
£ 170,33 +77,43/187.0 £ 66.53ppm  Cu
9.8] +3.25/10.24 + 3.54ppm, Pb8 43 +
7.02/8.62 +5.21ppm, Cd 0.18 & 0.15/0.22
+0.19ppm Hg 2,13%1,49/1.20+0.78 ppm
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