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Table 1 Analytical results of biological standard reference materials

P 1L % 1IAEAH-8 Horse Kidney HZ A % NIES-5 Human hair # 4% NBS~1573 Tomato leaves

Element Thi%ﬁrk Certifi:cd %nlues Tl?i;sﬁﬁrk Cemried'%alues Thisﬁw{%rk (‘enigﬁ?@;lues
Br ‘ 105+2 104+11.4 ‘ 97.9+1.0 (90)* | ‘

Cu ) 30.640.2 31.3+1.8 } 16.242.7 16.3+1.2 ’ }

CL | 10040+210 | 12600+1800 ] %61 A+5.2 (250) | ]

Mn ' 5.6840.52 | 5.73-40.28 5194055 | 52403 { '

Mg j 161466 818491 | 23345 208410 |

Na | 9225+ 387 9600+ 298 27.840.7 2%+1

s \ 10120+3800 | (3000) 41300+ 2300 (41600)

ca | 890+123 \ 9244203 \

Zn } 191.045 4 } 193+6.0 59.343.9 | 6246

Fe | 295.4%3.2 265+15.1 65276 ! 690+ 95

Co (0.1154;0040’ (0.13) ‘ 0.5840.05 0&
Rb | 203405 | 222t0s8 16.440.8 16.540. 1
Cr ] l 4.1140. 46 45405
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Table 2 Detection limits of elements in our method

F2 AFHENTERUR (8

T FRR ST AR | TE FRE
Eiement Lp Flement Lp | Element Lp
Br 3.9%x10-7 Cu 1.2%x10-° Rb 1.1x10-*
Ca 1.4x10-3 Fe 1.7%x10-° S 2.5%x10-*
Cl 1.5x10-° Mg 1.0x10-° Zn 1.9%10-7
Co 2.0x10-° Mn 1.1x16-7
Cr 3.6x10~7 Na 1.4%10-°
£3 1 AP FEMNSITER(ppm)
Table 3 Analytical results for 11 autopsy subjects (dry weight)
E 9% Hai & Kid | :
Element 3% Hair % Kidney I FF Liver B Lung
|
n=11 n=11 n=11 n=10
B1 2.93+1.28 16.0+-4.5 4.3341.10 22.8+4.9
(0.85—5.07) (5.18—20.6) (2.43—5.91) (15.4—390.2)
n=10 n=5 n=5 n=10
Ca 846+ 498 2924177 2174103 689688
(237—1980) (132—582) {120—3175) (202—2546)
n=11 n=11 =10 n=11
Cl 1426+ 632 8054+ 3050 ; 354141066 10734+13F
(437—2440) (4300—116C0) T (2163—5623) (8600—13500)
n=9 n=11 n=11 n=11
Co 0.037+0.010 0.06140.015 0.155+0.056 0.107+0.067
(0.026—0.053) (0.034—0.083) (0.080—0.234) (0.039—0.246)
n=11 n==6 n="7 n=11
Cr 1.83140.86 0.504+0.30 0.65440.369 3.74+2.24
(0.54—3.24) (0.27—0.99) (0.323—1.37) (1.73—8.48)
Cu* 10.44+2.4 14.1+2.6 26.8+8.4 8.0212.43
(7.88—15.8) (8.65—18.5) (20.8—40.8) (5.20—12.4)
n=10 n=11 n=11 n=I11
Fe 54.1425.6 3454141 116141207 1245+ 284
(24.5—114.5) (162—538) (194—4605) (631—1726)
n=9 n=11 n=10 n=1]1
Mg 131432 681+116 616498 4804-85
(79.9—179) (454-—826) (458—T740) (288—580)
n=11 n=11 n=11 n=10
Mn 4.37T+2.22 5.07+1.03 5.8341.52 1.97+1.07
(1.85—8.22) (3.67—6.99) (4.25—8.82) (0.75—4.74)
Na* 1114120 0.82+0.1%( %) 0.284+0.10(%) 0.9240.20(%)
(5.40—332) (0.43%—1.09%) (0.19%—0.54%) (0.70%—1.36%)
Rb* 37.5+17.6 44.3+15.2 30.44-4.60
(26.3—52.5) (19.8—67.3) (24.5—38.4)
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(%)
n=11 n=8 n=10 n=6
S 4.1841.12(%) 0.754+0.27(%) 0.584+0.15(%) 0.8640.25(%)
(2.83%—6.96%) €0.46%—1.30%) (0.42%—0.92%) (0.42%—1.06%)
Zn* 216+23.4 215+55.9 216+172.0 60.5+11.3
(191—269) (129—316) (134—3177) (45.4—81.0)

W n AR NIMESNE: ESHATESREE, IE/NEHRKE. * n=1
Note. n is the number of sample available. The figures in parentheses give the content range of the
element.
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Table 4 The summary of analytical results and the comparisom with the work in other literatures

ik % Hair FF Liver T % Kidney Bt Lung
TTE
*Ifiﬁ E;k[ﬁ] ﬁﬁﬁ#ﬁ) KI(E @jﬂi%”[?] Hztiﬂl *If)ﬁ B*'_U *If}g l E*[e]
Element| This South This '
work Japan Kerea work |Hungary | Japan (This work| Japan |This work’ Japan
Br 2.93 5.38 3.45 4.33 16.1 4.50 16.0 15.1 22.8 12.4
+1.28 |+6.43 | +2.49 [ +1.10 | +28.1 | 4+6.53 +4.5 +14.6 +4.9 +14.4
Ca 846 946 1630 217 288 65.9 292 581 689 : 375
+498 | +511 4650 | +103 | +358 | +73.2 | 4177 1699 +688 + 211
cl 1426 1174 1800 3541 ., 5075 4080 8054 9740 10734 9550
" +632 | +831 4780 | +1066 | +1487 | 41990 +3050 +4520 +1347 43860
Co 0.037 | 0.048 0.481 0.155 0.310 0.061 0.139 0.101 0.139
40.010 |+0.22 | +0.522 | +0.056 +0.205 { +0.015 | -+0.145 | =+0.067 +0.167
Cr 1.83 1.4 2.33 0.645 1.62 0.50 0.801 3.14 1.64
+0.86 | +3.0 | +2.48 | +0.369 +2.21 +0.30 +0.571 | +2.24 +1.50
Cu 10.4 18.0 31.2 26.8 15.7 56.5 14.1 22.4 8.02 18.0
+2.4 (+25.4 +9.8 +38.4 +9.5 | +77.3 +2.6 +42.8 +2.13 +5%.3
Fe 54.1 183 152 1161 942 691 345 272 1245 910
+25.6 | +59 | +162 +1207 | +782 1459 +141 +139 4284 + 18
Mg 131 83 314 616 453 681 141 480 295
+32 164 | +147 +98 +233 +116 +320 +85 +215
Mn 4.37 1.27 3.54 5.83 10.2 3.85 5.07 2.66 1.97 2.69
+2.22 | +2.46 | +2.04 | £1.52 | £11.0 | +2.62 | +1.03 | +1.11 +1.07 +1.25
Na 111 18.7 64.5 0.28% 0.368%| 0.82% | 0.859% 0.92% 0.856%
+120 | +60.7 | +44.6 | 1+0.10% +0.149%| +0.19% |+0.326% | +0.20% | +£0.214%
Rb 44.3 10.9 45.5 31.5 12.17 30.4 9.53
+15.2 | +4.8 +43.9 +7.6 +17.8 +4.60 +7.54
S 4.18%| 6.0%| 13.0%| 0.58%| 0.69~% 0.75% 0.86%
+1.12%|+10.9%| +3.08%| +0.15%(+0.110% +0.2T% +0.25%
Zn 216 183 215 216 239 523 215 459 60.5 58
+23.4 | 59 +160 +72.0 | +119 +429 +55.9 +430 +11.3 117
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Analysis of trace elements in human hair and tissues by INAA
Zhi Min Zhuang Guisun Wang Yinsong Tan Mingguang
Zhou Weij Cheng Yuandi
(Shanghai Institute of Nuclear Research, Academia Sinica)
Abstract

Autopsy samples of hair, liver, lung and kidney-cortex from 11 narmal Chinese sub-
jects were collected and analysed for Cu, Br, Cl, Mn,Mg,Na, S, Ca, Cr, Fe,Co,Rb and Zn
by instrumental neutron activation analysis. The analytical results obtained in this waork
were compared with those listed in the literaturesg of other countries. The technique had
been checked, for all the above—mentioned elements by the standard reference materials of
horse kidney7 human hair and tomato leaves. The results were in good agreement with the
certified values. The detection Iimits in this work were calculated according to the criieria
of Currie. , -/
Keywords: Trace element NAA;\Normal human organ (199042 3 R1645E))
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