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Abstract The residues of the congeners of dioxin and

furan have been identified in the egg samples collected

from the western zone of the India. The samples were

collected from the chicken grown in sites where Municipal

Corporation incinerates the municipal and hazardous

wastes. All the samples showed the presence of the resi-

dues of PCDDs/Fs. The mean TEQ of dioxin and furan

were 7.10 pg/g and 0.39 pg/g respectively.
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Polychlorinated dibenzo-p-dioxins (PCDDs) represent a

class of organic environmental pollutants and their exposure

results potential risks to human health (Patnaik 1999). Owing

to their long half-lives, these compounds tend to accumulate

in biota including all environmental media like air, water,

soil and food samples for many years (Wu et al. 2001;

Bakoglu et al. 2005; Krauthacker et al. 2006). These

chemicals possess high lipophilicity and resist their degra-

dation, and therefore, accumulate in animal and human

adipose tissues (De Voogt et al. 1990). Dioxins are very

toxic in nature hence the World Health Organization (WHO)

has recommended a total daily intake of 1–4 pg I-TEQ/kg

body weight (Van Leeuwen et al. 2000). Consumption of

food is considered as the major source of non-occupational

human exposure to PCDDs (Travis and Hattermer-Frey

1987, 1991; Fries et al. 1995). Foodstuffs from animal origin

and dairy products account for more than 90% of the human

body burden (Furst et al. 1990; Beck et al. 1989; Liem

1999). In spite of the great concern of evaluating the presence

of these chemicals in food, there is paucity of comparable

data on levels of dioxins and furans in various foodstuffs in

India. In this study we have selected a city of the western

zone of the country and analyzed the concentration of

PCDD/Fs in the egg samples collected from the highly

polluted areas.

Materials and Methods

All the chemicals and solvents (Analytical grade) were

purchased from Qualigens (India) and Sigma Aldrich,

Gmbh. The Standard Reference Material of various con-

gener of dioxin and furan were procured from M/s

AccuStandard Inc., USA and Wellington, Canada. Highly

polluted slum areas near the incineration of waste disposal

areas of Municipal Corporation of the city have been

selected for the collection of the samples. The egg samples

(n = 50) have been collected from the chicken bred at the

selected sites. These were homogenized and for complete

digestion of the sample, 40 mL aqueous 2 M KOH solution

was added and kept overnight at room temperature. The

alkaline solution was extracted with hexane. The extracted

hexane portion was washed with 2% (w/v) aqueous NaCl

and then the organic phase was extracted with conc.
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H2SO4. Acid layer was discarded and the organic layer was

dried on anhydrous Na2SO4 and concentrated for the

cleanup procedure. Cleanup of all the samples was

achieved by passing through a series of multi layer column

chromatography. The cleaned elute thus obtained was

evaporated to dryness under gentle nitrogen gas purging.

The identification and quantification of the congeners of

dioxin and furan was performed on Gas Chromatograph (HP

6890) equipped with ECD. The HP-5 capillary column has

dimension (30 m 9 0.25 mm 9 0.25 lm). The instrument

conditions were: Injection mode—Split/Split less, Injector

temp: 220�C; Detector temp: 275�C; Oven programming:

Initial temp: 150�C for 2 min then increase up to 270�C at the

rate of 5�C per min, total run time: 46 min; Carrier gas—

ultra pure N2, Purge flow: 60 mL/min. For the confirmation

of the residues, the Perkin Elmer GC Auto XL attached with

Turbo Mass Spectrophotometer was used. MS was operated

in an Electron Impact (EI -280�C) and selected Ion moni-

toring mode. The capillary column PE-5 was used having

dimensions of 30 m 9 0.25 mm 9 0.5 lm. Oven pro-

gramming: 90�C for 2 min, Rate 20�C/min to 200�C, hold

for 2 min, Rate 3�C/min to 300�C, hold for 1 min. The

injector temp was 250�C, Transfer line: 280�C. The electron

energy was 70eV and mass scan 50 m/z to 500 m/z and

carrier gas used was helium at the flow rate of 1 mL/min.

Results and Discussion

The analysis of the samples has been done for the cong-

eners of dioxin and furan namely 2,3,7,8 tetra chloro,

1,2,3,7,8 penta chloro, 1,2,3,4,7,8 hexa chloro, 1,2,3,4,6,7,8

hepta chloro and octa chloro. All the samples reflected the

presence of residues in varying concentrations. The mean

TEF and percentage contribution of various congeners of

PCDDs/Fs have been presented in Table 1. The most

prominent congener of dioxin was hepta congener

accounting for 38% of the total residues, followed by tetra

congener (31%). The octa, penta and hexa congeners

contributed 13%, 11% and 7% respectively. The most

prominent congener of furan was hexa congener account-

ing for 46% of the total residues followed by hepta 30%,

tetra 13%, penta 6% and octa congener contributing only

5% towards the total residues. The mean TEQs for dioxin

and furan in the egg samples were 7.10 pg/g and 0.39 pg/g

respectively. The total TEQ was 7.49 pg/g. Findings indi-

cated that dioxin contents were comparatively higher than

furan levels. The forms of dioxin detected in various food

groups generally represent the least toxic forms (Hepta

CDD and Octa CDD) of dioxin (Furst et al. 1990). The egg

samples analyzed, as observed for non-contaminated food

samples from European countries, OCDD is the most

prominent congener, but in our study, the hepta congener

of dioxin was appeared as the most predominant congener.

It may be due to change in climatic conditions, which may

effect the interconversion and persistency of various

congeners. In addition, the European Union (EU) estab-

lished a regulation creating a threshold limit value for

dioxins in eggs and egg products sold on the market of

3.0 pg WHOTEQ/g of fat (EC 2001). The regulation

covered free-range eggs effective from January 2004. The

foodstuffs in different countries will vary in the congener

concentrations of dioxin depending on the environmental

contamination. A study of free-range chicken eggs col-

lected from 20 locations in 17 countries found high levels

of contamination with dioxins and PCBs. The highest

dioxin concentration measured in chicken eggs is appar-

ently 713.1 pg WHOTEQ, which occurred at one of the

Belgian farms affected by contaminated feed stuffs (Lare-

beke et al. 2001). In addition to the information on the

levels of these contaminants on fatty food commodities, the

amount of food consumed and period of intake is warranted

for community exposure assessment rationally.

Acknowledgment Authors are thankful to the Ministry of Envi-

ronment and Forest, Government of India for the financial assistance.

References

Bakoglu M, Karademir A, Durmusoglu E (2005) Evaluation of

PCDD/F level in ambient air and soils and estimation of

deposition rates in Kocaeli, Turkey. Chemosphere 59:1373–1385

Beck H, Eckart K, Mathar W, Wittkowski R (1989) PCDD and PCDF

body burden from food intake in the federal republic of

Germany. Chemosphere 18:417–424

De Voogt P, Wells DE, Reutergardh L, Brinkman UATh (1990)

Biological activity, determination and occurrence of planar,

mono- and di-ortho PCBs. Int J Environ Anal Chem 40:1–46

EC (2001) Council Regulation No 2375/2001 of 29 November 2001

amending Commission Regulation (EC) No 466/2001 setting

Table 1 Mean TEF values for dioxin and furan in Egg samples

(pg/g)

S. No. Congeners in Egg samples

(n = 50)

Mean

TEF

%

Contribution

1 2,3,7,8, Tetra Chloro dioxin 5.12 31

2 1,2,3,7,8 Penta Chloro dioxin 1.80 11

3 1,2,3,4,7,8 Hexa Chloro dioxin 1.20 7

4 1,2,3,4,6,7,8 Hepta Chloro

dioxin

6.12 38

5 Octa Chloro dioxin 2.10 13

6 2,3,7,8, Tetra Chloro furan 0.77 13

7 1,2,3,7,8 Penta Chloro furan 0.36 06

8 1,2,3,4,7,8 Hexa Chloro furan 2.78 46

9 1,2,3,4,6,7,8 Hepta Chloro furan 1.80 30

10 Octa Chloro furan 0.32 05

Bull Environ Contam Toxicol (2008) 80:428–430 429

123



maximum levels for certain contaminants in foodstuffs, Official

Journal of the European Communities 12 June 2001

Fries GF (1995) A review of the significance of animal food products

as potential pathways of human exposures to dioxins. J Anim Sci

73:1639–1650

Furst P, Furst C, Groebel W (1990) Levels of PCDDs and PCDFs in

foodstuffs from the federal republic of Germany. Chemosphere

20:787–792

Krauthacker B, Herceg Romanic S, Wilken M, Milanovic Z (2006)

PCDD/Fs in ambient air collected in Zagreb, Croatia. Chemo-

sphere 62:1829–1837

Larebeke N van, Hens L, Schepens P, Covaci A, Baeyens J, Everaert

K, Bernheim JL, Vlietinck R, Poorter G De (2001) The Belgian

PCB and Dioxin Incident of January–June 1999: Exposure Data

and Potential Impact on Health. Environ Health Persp

109(3):265–273

Liem AKD (1999) Dioxins and dioxin like PCBs in foodstuffs. Levels

and trends. Organohalo Compd 44:1–4

Patnaik P (1999) A comprehensive guide to the hazardous properties

of chemical substances, 2nd edn. Wiley, New York, p 304

Travis CC, Hattermer-Frey HA (1987) Human exposure to 2,3,7,8-

TCDD. Chemosphere 16:2331–2342

Travis CC, Hattermer-Frey HA (1991) Human exposure to dioxin. Sci

Total Environ 104:97–127

Van Leeuwen FXR, Feeley M, Schrenk D, Larsen JC, Farland W,

Younes M (2000) Dioxins: WHO’s tolerable daily intake (TDI)

revisited. Chemosphere 40:1095–1101

Wu WZ, Schramm KW, Kettrup A (2001) Bioaccumulation of

polychlorinated dibenzo-p-dioxins and dibenzofurans in the

foodweb of Ya-Er Lake area, China. Water Res 35:1141–1148

430 Bull Environ Contam Toxicol (2008) 80:428–430

123


	Residues of Dioxin in Egg Samples Collected from West Zone �of India
	Abstract
	Materials and Methods
	Results and Discussion
	Acknowledgment
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


