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Element Concentrations in Private NailD 0”0

Kiyohide EBATO"" and Koichi ITO""

In this paper,the concentration of calcium,copper,iron,magnesium,manganese,nickel, phosphorus,strontium

and zinc in fingernails and toenails were determined through out each month for 2 years by using Inductively

Coupled Plasma Atomic Emission Spectrometry(ICP-AES). Nail samples were rinsed and left in a HNO3 in a teflon

test tube at room temperature overnight.

The results were as follows.

Then, the sample was digested with HNOs and H2SOa.

10 The elements are arranged in order of decreasing concentration; fingernail (Cal PO ZnO MgO Fed Cul
NiO MnO Sr) and toenail(Ca0 PO Fel Mg ZnO CuO Nill Mn0O Sr).

20 The correlation coefficient of the fingernails was one set of Ca-P(r=0.934). There was correlation
coefficient of the toenails of eight sets of Ca-Mg(r=0.895)0 Ca-P(r=0.836)0 Ca-Sr(r=0.843),Cu-
Mn(r=0.809), Fe-Mn(r=0.929), Mg-Sr(r=0.907), Mn-Sr(r=0.896), P-Zn(r=0.877) in this study.

30 The tendency of the nail element content to change with the season was examined. The elements in

which the fingernail always has a value lower than the toenail are Fe, Mg. When the fingernail has a

higher value than the toenail, the elements whose content rise with temperature are Ca, Mn, P during the

year,. and the elements that are generally higher in the fingernail than the toenail are Cu, Ni, Zn.

Keywords[O 0O naild O 0 metald O 0O element0 O O phosphorus 0 0 0O 0O 0O calciumO O iron0 O copperd O O

zincO 0 0 0 0 mangan
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Table 1. Operating Conditions of ICP-AES

ICP
Reflect Power (W) 11150
Torch Gas Flow ‘High Flow
Auxiliiary Gas Flow (I/min) 1.0
Observation height (mm) 15
Nebulizer Pressure (psi) :30
Frash Pump Rate (RPM) 1200
Analysis Pump Rate (RPM) 1100
Wavelength (nm)
Ca(317.9) Cu (324.7) Fe (259.9) Mg (279.0)
Mn (257.6) Ni (231.6) P(214.9) Sr (407.7)
Zn (213.8)

Table 2. Content of Elements of Fingernail

Sample Ca Cu Fe Mg Mn
Mean 697 5.99 93.0 99.4 1.10
+ SD 110 0.78 20.0 11.2 0.36
Max 839 745 126 116.7 1.89
Min 398 4.85 49.7 82.9 0.76
Max/Min 2.11 1.54 2.54 141 2.50
Sample Ni P Sr 7n

Mean 236 263 042 108

+ SD 0.64 42.3 0.07 14.5

Max 3.9 321 0.58 131

Min 156 167 0.34 66.8

Max/Min  2.55 1.93 1.69 1.95

units,u g/g

Table 3. Content of Elements of Toenail

Sample Ca Cu Fe Mg Mn
Mean 852 529 156 122 1.33
+ SD 97.1 0.73 42.2 11.1 0.31
Max 1053 649 257 138 1.85
Min 706 3.80 97.4 105 0.80
Max/Min  1.49 1.71 2.64 1.31 2.31
Sample Ni P Sr Zn

Mean 1.96 316 0.78 95.1

+ SD 1.17 28.1 0.19 6.90

Max 5.25 371 1.07 113

Min 0.67 267 0.47 82.5

Max /Min ~ 7.87 1.39 2.30 1.37

units,u g/g

Table 4. Content of Elements in Nail

Finger Toe Reported Values
Nail Nail
Ca 697 852
Cu 59 529
Fe 93.0 156
Mg 994 122
Mn 110 133
Ni 236 1.96
P 263 316
Sr 042 078 0.82"
Zn 108 951 14010 93.6°0 1010 73.9°0 131

Reported Values and Elements Measured Values(u g/g)

686'"0 587° 581° 0 537"
7.36'"0 5.2%11 15.6°10 55.6™
1130 40.4*0 41.0°0 13.1*10 49%°
158'"0 97,50 112°0 113
1.13"0 0.78*01 3.40™

419" 1.32'°

272" 316*
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Table 5. Correlation Coefficient of Elements in Fingernail

Ca Cu Fe Mg Mn Ni P Sr 7n
Ca 1.000
Cu 0.049 1.000
Fe 0.541 00.359 1.000
Mg 0.179 00.517 0.169 1.000
Mn 0.321 0.405 0.627 10.291 1.000
Ni 00.545 0.316 00.367 00.065 0.057 1.000
P 0.934 0.116 0.323 0.048 0.111 00.488 1.000
Sr 0.361 0.281 0.002 0.318 0.240 00.148 0.160 1.000
Zn 0.762 -0.369 0.660 0.512 0.273 00.493 0.540 0.452 1.000

Table 6. Correlation Coefficient of Elements in Toenail

Ca Cu Fe Mg Mn Ni P Sr Zn
Ca 1.000
Cu 0.631 1.000
Fe 0.594 0.650 1.000
Mg 0.895 0.777 0.707 1.000
Mn 0.672 0.809 0.929 0.781 1.000
Ni 0.506 0.481 0.783 0.636 0.656 1.000
P 0.836 0.619 0.414 0.727 0.512 0.358 1.000
Sr 0.843 0.785 0.758 0.907 0.896 0.548 0.615 1.000
Zn 0.551 0.421 0.084 0.382 0.187 0.015 0.877 0.249 1.000
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