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Abstract: Human hair is an excretory system for trace metals and thus metal content in human hair can reflect
the body status. The investigation of trace elements in human hair has been correlated with the diagnosis of various
diseases as well as the monitoring of deficiency statues in nutrition. Many chronic diseases may be related to mineral
status, some may be related to toxic mineral. Hair samples were collected from 120 inhabitants of the city of Seoul,
Korea. In this study the concentrations of 10 elements (Hg, Pb, Cd, Al As, U, Bi, Sh, Ba, Be) in hair were de-
termined by inductively coupled plasma mass spectroscopy (ICP-MS). The conclusions showed that people in Seoul,
Korea were affected by some kinds of toxic minerals. The Hg concentrations of male are higher than those of female
and reference range. The mean concentration of Sb was higher in the female than male and reference range. In age
distribution, the mean concentration of Hg was in 40’s are higher than 20’s and 30’s and reference range. The concen-
trations of Al were the highest in the 20's. After analyzing, we concluded that a compounded treatment should be
conducted, which considers the variety of factors related to detoxification.
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Table 1. The Operating Parameters of ICP-MS

Classification Value
Nebulizer flow 0.92 L/min
Auxiliary flow 0.66 L/min
Radio frequency power 1400 Watt
Cool flow 13.2 L/min

Nebulizer type Concentric nebulizer

Uptake time 60 s
Wash time 30 s
Number of replicate 3 times
Sweep time 60 s
Pump rate 33 rpm
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3. &= o nH

TR XPEPJ EAA = SPSS v.12.0 E4 #1714
g A Fe5le] ey e BAS g 94
04%%11“%}4 AW EAS dotry] flste] dn A
F RIEel MRS A Egtow 7} wjdjgke] Fhek
gt Fx e} 25 AAE AR

7} 507, 41 %= 7 Bokal 20thy
o7 BIXEtH(Figures 1, 2).

32. B2 DY B X2 EE SA

321, g =dojdg g2 24 4

2 AFNA f3l FaEe A9l 7E 88 olst W4

= FUelA ICP-MSE o] &3t ik B4 53] &¢
(10-2002-0056212) 3+ #cjdlx ot sh=2l {3
a5 EE TR Gl 7F 94 38 o3t Ml
Heg (1.1 ppm), Pb (2.0 ppm), Cd (0.1 ppm), Al (16

ppm), As (0.5 ppm), U (0.5 ppm), Bi (0.5 ppm), Sb
(0.05 ppm), Ba (2.0 ppm), Be (0.02 ppm) & 7]53}]
ekt 2 AU fall 235 24 s &

| el =5 & 24 29

Male Female
Sex

Figure 1. Sex distribution.

100

80

60

R
40
i J . .
0

30's 40's
Age

Figure 2. Age distribution.

= ARgS W 7IEA Y =AY 23 8 S
Sofl theh £4 8 vk v} 2tk Table 2914 B35 20
el el TESE M= 7154 o] s Hol

3 S5 FF 24
= Y7k o &FlE(AD  QFERE(Sh) 9] <
27} = A vebgth 30the] A= 7R o] da
= Eo]z] o]-oLoL]. A.Q_(Hg)jl}, ol—E H_:j 4 =T
7F 327 WEbsk . 40th 9] A 7123 o)) 2(He)

¥} QHE(Sb)o] AZE Ak
T (Hg) > Al 522 A9 A4S sl
2l fﬁﬂe T Tu5Y o}Urolﬁ‘r @50
& A FEE 80 % R
S Eo] Azhet Aol I E Js]A HaL
Fup A7 A S
J }

sl X*Olﬂoi

£ dlo

Nojo fg N & pE &gl off Ix N

ol
PR > R 2o o9 O o> 2 mE of

f
2
X o
¥
- r‘—wrl
W T o
)

=
E',
9,
b
=
FUE :(O

kel
!.:
A
[
2
2
[l
ol
_ﬁ
o X
22y
ol b
S
o S
L .
AL o oot >>%
ot 0=
ﬂllo =
4 N
do A <= [0 o Ho

30,
N oo
o
o
EY
v
&
o
1o
of
St
ojN
0%
rlo
ol

J. Soc. Cosmet. Scientists Korea, Vol. 35, No. 1, 2009



30 R L R
Table 2. Hair Mineral Concentration by Age (unit: ppm)
Toxic minerals Suggested reference value 20's 30’'s 40’s
Hg (11 0.650 + 0.500 0.990 + 0.750 1.580 + 1.020
Pb 20 0.470 + 0.360 0.410 + 0.340 0.330 + 0.280
Cd <01 0.012 + 0.010 0.033 + 0.115 0.013 + 0.014
Al {16 11.200 = 8.700 9.390 + 6.950 7640 + 7.110
As <05 0.060 + 0.120 0.058 + 0.075 0.130 + 0.235
8] <05 0.060 + 0.130 0.052 + 0.168 0.096 + 0.269
Bi <05 0.150 + 0.310 0.135 + 0.260 0.221 + 0.363
Sb < 0.05 0.042 + 0.144 0.015 = 0.031 0.099 + 0.332
Ba 20 1.180 = 1.050 1.180 + 1.390 1.037 + 0.988
Be < 0.02 0.002 + 0.004 0.001 + 0.002 0.003 + 0.006
Data were expressed in mean + S.D.
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Figure 3. Age distribution of Hg. Figure 4. Age distribution of Al
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Table 3. Hair Mineral Concentration of Male and Female (unit: ppm)
Toxic minerals Suggested reference value Male Female
Hg (11 1.340 £0.960 0.710 + 0.590
Pb <20 0.390 + 0.330 0.430 + 0.344
Cd <01 0.030 + 0.104 0.012 + 0.011
Al (16 9.780 + 8.560 9.250 + 6.570
As <05 0.093 + 1.173 0.066 + 0.116
U <05 0.063 = 0.203 0.072 + 0.175
Bi <05 0.165 + 0.346 0.160 + 0.261
Sh < 0.05 0.036 + 0.189 0.055 + 0.191
Ba {20 0.758 + 0.684 1.550 + 1.430
Be < 0.02 0.002 = 0.005 0.001 = 0.004
Data were expressed in mean + S.D.
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Figure 5. Hg distribution. Figure 7. Ba distribution.
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Figure 6. Sb distribution.
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