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Abstract: (The problem of occupational exposure of toxic met-

als exists from the ancient time when no proper management 

at workplace regarding metal exposure was done by indu-

strialists. Biomonitoring is the branch of science with multi-

disciplinary aspects of applications which will help industrial-

ist in assessment of toxic metal exposure to workers at 

workplace and further associated health risks. In present 

study total 40 workers were included as subjects out of which, 

20 were exposed to metals at work place and 20 were relative 

controls. Head hair samples were collected from all subjects 

pretreated including washing with Triton X-100, acetone, and 

deionoised water successessively. All hair samples were di-

gested using wet acid digestion method with Nitric Acid and 

Perchloric Acid mixture as per recommended protocol to ob-

tain colourless solution. Subsequently analysis for cadmium 

with an Atomic Absorption Spectrophotometer (AAS), ECIL 

Model-AAS414 was done. The cadmium level in hair of ex-

posed workers was significantly higher than the workers 

which were not exposed to metals. Measures for better occupa-

tional environment for the benefit of workers have been sug-

gested to the industrialists. 
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Introduction : 

Global awareness of toxic metals pollutants released 
into the environment is increasing. Most sources of these re-
leases have been substantially identified: burning of fossil fu-
els, industrial processes and an increasing array of chemical 
discharges. Eventually, toxic trace elements, particularly heavy 
metals and their effect on humans require attention major 
attention1. Not much attention is given to the status of work-
ers of industries was made in India. The ever increasing pro-
duction and denial by society for metal indicate the mounting 
probability of their dispersal and contact with the environ-
ment. Mostly heavy metals play an important role in human 
body but their excess may cause various adverse health effects 
in human body 2-5. The excess of metal either essential or toxic 
can be safely deposited in the hair. Hence, metal analysis in 
hair is the most common application of biological monitoring 
for screening diagnosis and assessment of exposures of metals 
in occupational and environmental health. Due to this reason,  

the Global Environmental Monitoring System (GEMS) has 
chosen human hair as a biopsy material to estimate metal 
body burden6. The present investigation will certainly recol-
lect the health problems of workers professionally exposed to 
two toxic metals lead and cadmium in their work place so as 
the necessary precautions may be adopted and applied for the 
safety measures. The present study was conducted in metal 
finishing and recycling units of Rajasthan. Total 40 workers 
were included as subjects out of which, 20 were exposed to 
metals at work place and 20 were relative controls. About one 
gram of head hair samples were collected personally from the 
nape region of scalp of all subjects included in study. All sam-
ples were pretreated, digested and analysed for cadmium con-
centration in hair using Atomic Absorption Spectrophotome-
ter (AAS), ECIL Model-AAS4141 using air acetylene. 

Materials And Methods: 
In the present study 40 workers were included as sub-

jects out of which, 20 were exposed to metals at work place 
and 20 were relative controls. About one gram of head hair 
samples were collected personally from the nape region of 
scalp of all subjects with one centimeter distance using steri-
lized stainless steel scissor, subsequently a questionnaire rec-
ommended by World Health Organization was used to obtain 
the personal and medical details of all subjects included in 
study. All samples decontaminated using nonionic detergent 
Triton X-100, deionised water and acetone. Subsequently hair 
samples were dried in oven at 110o C for one hour and kept in 
desiccators. All washed and dried hair samples were then di-
gested using nitric acid and perchloric acid in 6:1 ratio to get 
white residue which was dissolved in 0.1 N nitric acid to get a 
clear colourless solution 7-9.  The concentration cadmium in 
hair was determined by using Atomic Absorption Spectropho-
tometer (AAS), ECIL Model-AAS4141 using air acetylene flame.  
 
The value of cadmium concentrations in hair was expressed as 

mean value in g/g with standard deviation. The data thus 
obtained were then analysed to get mean, standard deviation 
and test of significance using Student ‘t’ test. 

Results And Discussion 

Mean cadmium concentration in hair of subjects oc-

cupationally exposed to toxic metals was 2.0321 g/g 

(±04219g/g) that was higher than 1.1365 g/g (±0.4756 g/g) 
of subjects not occupationally exposed to toxic metals. Cad-
mium concentration in hair of subjects occupational exposed 
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to toxic metals ranges from 1.0153 g/g to 2.6741 g/g and 
those not occupational exposed to toxic metals ranges from 

0.3561 g/g to 1.8726. This difference was significant on apply-
ing ‘t’ test as presented in table 1 which shows that the differ-
ence in the lead concentration in hair of subjects occupation-
ally exposed to toxic metal and controls is not by chance, this 
difference is actually due to exposure to cadmium.Cadmium 
can damage the environment even at low concentrations and 
can pose serious risk to human health 10.11.12. These risks 
could be short term or long term. For instance short term and 
acute toxicity can be caused in human beings by ingestion, 
inhalation, skin contact or the risk of fire or explosion. Long 
term hazards constitute chronic toxicity due to repeated expo-
sure, the causing of cancer, the causing of genetic damage, 
neurological disorder, respiratory disorder and other 13-16. 

CONCLUSIONS 

After the detailed study it can be briefly stated in general 
terms by reporting that the there is serious lack of knowledge 
among workers regarding the metals pollution and their ad-
verse effect on their health. Following generalization can be 
made be:- 

 Awareness towards metal pollution at work place is 
lacking in workers of industrial units. 

 Awareness of occupational exposure to metals and 
consequent adoption of suitable safeguards in self-protection 
(from it) to the extent possible is one of the determinants of 
quality of life 

 Industries and their administration is very much 
aware of mass-scale production, but are not worried about the 
health and safety of their workers. 

 The state agencies meant to measures and control 
occupational exposure of toxic substance to workers has by 
and large failed to achieve any remarkable success. 
As the trained workers and employees are the wealth of the 
industrialists, they should take care for the health and safety 
of the employees. Monitoring, measurement, evaluation and 
prevention of metal exposure to workers must be subject of 
priorities of the industry. The risk and incidence of occupa-
tional health hazards and accident statistics of the organiza-
tion should be examined carefully and an on-site audit must 
be carried out. Workers must be provided with all good quali-
ty safety equipments like apron, mask, helmet, safety glasses, 
gloves etc. Proper management of raw materials, processed 
materials, materials in process and indoor wastes or scrap can 
decrease the toxic metal pollution in workplace. Time to time 
training and guidance to workers and their health checkup 
must be a part of routine for management. State agency must 
be strict against all such industries which do not follow the 
basic requirements for the safety of workers. These all meas-
ures if followed will collectively help in decreasing the metal 
pollution in workplace leading to a healthy and safe environ-
ment for workers. 

REFERENCES  

1. Zakrzewski, S. Ed. Professional Safety. Park Ridge, 1993, 

38, 26-30. 

2. Mehra, R.; and Juneja, M. Atomic absorption spectropho-

tometric determination of Pb, Cd, Cu, Mn, Cr, Ni and Fe levels in 

human hair. influence of age, hair colour and smoking habit. J. In-

dian Chem. Soc., 2004, 81, 349-350. 

3. Mehra, R.; and Juneja, M. Elements in scalp hair and nails 

indicating metal body burden in polluted environment. J. Sci. Indus. 

Res. 2005, 64, 119-124.  

4. Quandt, S. A.; Jones, B. T.; Talton J. W.; Whalley, L. E.; 

Galvan, L.; Vallejos, Q. M.; Grzywacz, J. G.; Chen, H.; Pharr, K. E.; 

Isom, S.; and Arcury, T. A. Heavy metals exposures among Mexican 

farm workers in estern North Carolina. Environ. Res. 2010, 110, 83-

88. 

5. Yorifuji, T.; Tsuda, T.; Kashima, S.; Takao, S.; and Harada, 

M. Long term exposure to methylmercury and its effects on hyper-

tension in Minamata. Environ. Res. 2010, 110, 40-46. 

6. Vahter, M. Assessment of human exposure to lead 

and cadmium through biological monitoring. GEMS UNEP 

/WHO Report -7. 1982. 

7. Mehra, R.; Thakur, A. S.; and Bhalla, S. Trace level analy-

sis of chromium, manganese, cobalt and iron in human hair of 

people residing near heavy traffic area by biomonitoring. Intrnl. J. 

Pharma Bio Sci. 2010, 1, 523. 

8. Mehra, R.; Thakur, A. S.; and Punia, S., Accumulation of 

lead, cadmium, nickel and copper in hair of people living near heavy 

traffic area. J. India Chem. Soc. 2010, 87, 751-755. 

9. Mehra, R.; Thakur, A. S. Assessment of Metal Hazard 

Taking Hair as An Indicator of Trace Element Exposure To Work-

ers In Occupational Environment. J. Elementol. 2010, 15, 671-678. 

10. Durand, M.; and Wilson, J. G. Spatial analysis of respira-

tory disease on an urbanized geothermal field. Environ. Res. 2006, 

101, 238-245. 

11. Telisman, S.; Colak, B.; Pizent, A.; Jurasovic, J.; and 

Cvitkovic, P. Reproductive toxicity of low-level lead exposure in 

men. Environ. Res. 2007, 105, 256-266. 

12. Chien, L. C.; Gao, C. S.; and Lin, H. H. Hair mercury con-

centration and fish consumption: Risk and perceptions of risk 

among women of childbearing age. Environ. Res. 2010, 110, 123-129. 

13. Freire, C.; Ramos, R.; Lopez-Espinosa, M. J.; Diez, S.; Vi-

oque, J.; Ballester, F.; and Fernandez, M. F.  Hair mercury levels, 

fish consumption, and cognitive development in preschool children 

from Granada. Spain. Environ. Res. 2010, 110, 96-104. 

14. Gallagher, C. M.; Moonga, B. S.; and Kovach J. S. Cad-

mium, follicle-stimulating hormone, and effects on bone in women 

age 42-60 years. NHANES III. Environ. Res. 2010, 110, 105-111.  

15. Anderson, R. A. Trace elements and cardiovascular dis-

eases. Acta Pharmacol. Toxicol. 1986, 59, 317-324. 

16. Gustafson, T.; Dahlman-Hoglund, A.; Nilsson, K.; Strom, 

K.; and Tornling T. K. Occupational exposure and severe pulmo-

nary fibrosis. Respir. Med. 2007, 101, 2207-2212. 



            International Journal of Engineering Research                                                ISSN:2319-6890 (online),2347-5013(print) 

            Volume No.7, Issue Special 4, pp : 432-434                                                                                             9,10 March 2018 

 

DOI : 10.5958/2319-6890.2018.00135.6                                 EPIC@2018 Page 434 

 

 

 

Table-1. Cadmium level in hair of exposed workers and controls. 

  Control Subjects Exposed Subjects 

Range (µg/g) Mean (S.D.) Range (µg/g) Mean (S.D.) 

Cd 0.3561-1.8726 1.1365 (0.4756) 1.0153-2.6741 2.0321* (0.4219) 
*Significant difference between people living near heavy traffic area and less traffic area by P<0.05 

 


