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Bioaccumulation and Correlation of Heavy Metals in Human Hairs From Urban

and Rural Areas of Chongqing

HE Ming-jing' >, LI Qi', WANG Deng-xiang' , ZHAO Jiao-yuan', YANG Ting'

(1. College of Resources and Environment, Southwest University, Chongging 400715, China; 2. Chongging Key Laboratory of
Agricultural Resources and Environment, Chongqing 400716, China)

Abstract: In the present study, human hair samples were collected in Chongging to detect the concentrations of heavy metals including
Cd, Cu, Ni, Pb and Zn by flame atomic absorption spectrophotometry. Meanwhile, the relationship between the content of heavy
metals and age, gender and smoking habits was also analyzed, and the potential sources of the heavy metals in human hair were
understood through correlation analysis and principal component analysis. The results showed that the mean concentrations of Cd, Cu,
Ni, Pb and Zn were 3.1, 24.3, 9.7, 42. 8 and 209. 6 pg-g~ ", respectively in urban areas, while the mean contents were 0.9, 15. 8,
5.6, 15.2 and 173.4 ug-g', respectively in rural area. The residents living in urban areas exhibited significantly higher
concentrations than those in rural area, revealing the same heavy metal pattern with that in soils (z-test, P <0.01). No obvious trend
was observed between the contents of heavy metals and age, except that the contents of Cu and Zn were increasing with the growth of
age. Significantly higher concentrations of Cd and Pb were both observed in male hair and smokers than those in female and non-
smokers, respectively in urban and rural areas (P <0.01). Similar correlation patterns among Cd, Cu, Ni and Pb were found both in
urban and rural areas. According to principal component analysis, Cu, Ni and Pb contaminations had similar sources in urban areas,
whereas Cd, Ni and Pb had similar sources in rural area.

Key words: hair; heavy metals; age; gender; correlation; Chongqing
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Fig. 1 Location of the sampling sites
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Table 1  Information of the samples
W FIR ZRIX
0~15% 15 ~40 % 40 ~60 % % 0~15% 15 ~40 % 40 ~60 % >60 %
5 7 26 5 4 14 42 19
& 9 18 6 27 33 10
Eiiip] 0 17 4 0 12 35 12
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Table 2 Contents of heavy metals in human hair and soil samples/pg-g~

1
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' ICoNI:L fie/IMA P ¥E oI /M W ¥iE
Cd 11.9 0.9 3.1 4.3 2.7 0.2 0.9 2.9
Cu 41.7 13. 4 24.3 49.3 77.8 8.7 15.8 24.0
Ni 25.0 1.4 9.7 36.5 12.3 2.3 5.6 28.2
Ph 95.1 9.4 42.8 58.5 30.5 3.9 15.2 38.1
Zn 390. 6 80.9 209. 6 95.5 563.9 93.0 173. 4 64.5
» N CC S I LR Ny o T
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Fig. 2 Composition pattern of heavy metals in urban and rural areas
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Fig. 3 Heavy metals contents in hairs of human with different ages
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Fig. 4 Heavy metals contents in male and female hairs
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Table 3 Correlations of heavy metals contents in human hair samples

frE TTE cd Ni Pb Zn
Cd 1 0.30" 0.18 0.39* -0.11
Cu 1 0.47 ** 0.60* 0.24"
F ik Ni 1 0.57* -0.11
Pb 1 -0.10
7n 1
Cd 1 0.167* 0.307 ** 0.397 ** -0.06
Cu 1 0.437* 0.235* 0.421*
RBIX Ni 1 0.413 0.067
Pb 1 0. 066
7Zn 1
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Hrfr Cu, Ni #il Pb BRI A IE R AT, AFR 3 EIRA
K E LB IR AT, Cu, Ni Al Pb A&
Hem, I Cu, Ni F1 Ph ELAT AHRLAY SRR, 46
TR EITTERER N 20. 7% ,Zn I A E A IE 2]
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N 26.5% ,Zn F Cu 5 B H 4 B 1E 2T, 156
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Table 4  Total variance of heavy metals in human hair by PCA

KT X YN 2 LN 2

B—ERS BERG B-FRS o ERS
cd 0.570 -0.210 0. 749 -0.201
Cu 0.826 0.205 0.471 0.727
Ni 0.750 -0.164 0. 769 0.208
Ph 0. 862 -0.166 0. 664 -0.377
Zn 0.228 0.946  -0.134 0.756
FEAEAA 2.364 1. 035 1.834 1.325
TR/ % 47.28 20.71 36. 68 26. 50
ZREERE /% 47.28 67.99 36. 68 63. 18
3 &g

BB ERLK Cu, Ni Ml Zn SEMTECA HIE
IEFAEYE RN, 1 Cd A1 Ph & B 440 F 11 535 N
KT OF H 2 s TR E R RSk & Pb A Cd
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