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Abstract

This study aims to analyze 19 kinds of mineral contents in hair targeting 311 people in Seoul who suffer
from hair loss. The results are as follows: 1. The average contents of all kinds of minerals were within the
standards. 2. Sodium, potassium, and selenium were more detected in men than in women; calcium,
magnesium, copper, and manganese were more detected in women than in men; toxic elements, mercury,
antimony, and arsenic were more detected in men than in women, which was statistically significant. 3. As
the age increased, potassium (p<.05), iron (p<.01), manganese (p<.05), chromium (p<.01), and mercury
(P<0.01) increased gradually, which was statistically significant. In particular, the content of mercury exceeded
its standard in those over fifty. 4. Selenium (p<.01), lead (p <.05), aluminum (p <.05), and arsenic (p<.01)
were more detected in natural hair than in permanent or colored hair. Calcium (p<.001), magnesium (p<.001),
and manganese (p<.01) were more detected in permanent or colored hair than in natural hair. They were all
statistically significant.
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Characteristics Frequence(N) Percent(%)
sex Female 200 64.3
Male 111 35.7
21-30 95 30.5
31-40 115 37.0
age 41-50 62 19.9
50< 39 12.5
hair natural hair 128 41.2
permanent & colored hair 183 58.8
Total 311 100
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(Table 2> Mineral contents of hair
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Nutritional elements Reference range Mean+S.D Min Max
Ca 200-1200 868.84+454.57 171.86 2860.52
Mg 25-120 75.88+56.29 10.20 392.40
P 128-192 147.76+16.40 107.80 213.08
Na 48-402 150.59+117.15 25.24 751.20
K 25-240 82.224+60.43 11.44 296.30
Zn 150 - 250 156.64+17.52 104.73 225.32
Cu 10-35 22.36+13.75 8.00 93.14
Fe 5.4-14 7.80+1.66 5.33 13.59
Se 0.5-1.7 .68+0.11 .16 1.07
Mn 0.15-0.65 .2340.08 12 .57
Cr 0.2-0.4 .24+0.05 .16 42
Toxic elements
Hg < 1.1 .98+0.70 13 3.52
Pb <2 .56+0.46 11 4.02
Al < 10 5.76+3.66 .98 23.03
Cd < 0.15 .014+0.01 .00 .16
As <03 .11£0.02 .06 .15
U < 0.5 0.04+0.06 .00 44
Be < 0.02 0.00+0.00 .00 0.01
Sb < 0.05 .012+0.00 .00 .04
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{Table 3> Comparison of mineral contents of hair between men and women
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(n=311, ppm)
Nutritional elements MeantS.D t p-value
male female
Ca 671.305+312.902 978.468+483.665 -1.741 0.000""
Mg 53.498+28.067 88.303+63.761 -6.646 0.000"
p 148.468+17.605 147.362+15.728 0.569 0.570
Na 175.952+130.891 136.516+106.548 2.714 0.007"
K 94.545+63.456 75.378+57.709 2.707 0.007"
Zn 156.253+16.918 156.851+17.89 0.288 0.774
Cu 20.245+12.567 23.529+14.267 2.102 0.037"
Fe 7.726+1.725 7.835+1.623 -0.558 0.577
Se 0.711+0.106 0.664+0.116 3.652 0.000""
Mn 0.21120.066 0.236+0.087 2.757 0.006"
Cr 0.239+0.045 0.240+0.049 -0.096 0.924
Toxic elements
Hg 1.228+0.862 0.840 +0.541 4297 0.000""
Pb 0.592+0.420 0.5350.475 1.065 0.288
Al 6.200+3.345 5.51243.804 1.594 0.112
cd 0.015+0.020 0.012+0.013 1.334 0.184
As 0.115+0.016 0.109+0.017 3.014 0.003"
U 0.430.057 0.44+0.059 -0.083 0.934
Be 0.002+ 0.001 0.002+0.001 1.012 0.312
Sb 0.0140.007 0.01120.007 3.747 0.000""

*p <.05, **p <01, ***p< .001
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{Table 4> Conmelation between age and mineral contents of hair (ppm)
Nutritional elements Age Mean+S.D Min Max p-value
21-30 73.397+54.063 62.384 84.410
K 31-40 79.460+61.958 68.033 90.886 0.0393"
41-50 86.234+66.920 69.240 103.228
50< 105.458+55.600 87.435 123.481
21-30 7.5982+1.784 7.235 7.962
31-40 7.6506+1.444 7.384 7917 o
Fe 41-50 7.7638+1.530 7.375 8.152 0.0013
50< 8.7604+1.854 8.159 9.362
21-30 0.2167+0.078 0.201 0.233
31-40 0.2169+0.081 0.202 0.232 x
Mn 41-50 0.2448+0.083 0.224 0.266 0.0161
50< 0.252540.078 0.227 0.278
21-30 0.2332+0.043 0.225 0.2419
31-40 0.2335+0.045 0.225 0.242 o
0.0012
cr 41-50 0.2432+0.047 0.231 0.255
50< 0.2656+0.058 0.247 0.284
Toxic elements
21-30 0.783+0.494 0.682 0.883
31-40 1.008+0.689 0.881 1.136 e
He 41-50 1.026+0.776 0.829 1.223 0.0011
50< 1.290+0.879 1.005 1.575
*p <05, *¥p <01, ¥¥p< 001
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{Table 5> Comparison of mineral contents between natural hair and chemically treated hair (ppm)
Nutritional el ¢ Mean+S.D
uinitional efements natural hair perm & dye hair t p-value
Ca 577.555+181.152 607.013195.409 -1.121 000"
Mg 51.850+27.027 92.689+64.678 -7.630 000"
P 149.258+17.152 146.707+15.821 1.351 178
Na 164.742+122.463 140.693+112.575 1.788 075
K 85.151+60.966 80.168+60.128 715 A75
Zn 156.002+17.431 157.083+17.623 -535 593
Cu 22.128+14.370 22.517+13.344 -245 806
Fe 7.717+1.719 7.852+1.617 -707 480
Se 0.705+0.117 0.663+0.109 3273 001"
Mn 0.212+0.077 0.237+0.082 -2.760 006
Cr 0.237+0.045 0.241+0.049 -.844 399
Toxic elements
Hg 0.9960.781 0.96620.635 371 711
Pb 0.622+0.467 0.508+0.444 2.179 0307
Al 6.317+3.859 5.365+3.465 2274 024
cd 0.014+0.019 0.013£0.014 620 535
U 0.050+0.062 0.039+0.055 1.667 .096
As 0.115+0.015 0.108+0.017 3.460 001"
Be 0.002+0.001 0.002+0.001 364 716
Sb 0.013+0.007 0.012+0.007 1.329 185
*p <05, **p <01, #*¥p< 001
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