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ABSTRACT 

Levels of polychlorinated dibenzo-p-dioxins, dibenzofurans (PCDD/Fs) 

and dioxin like-PCBs (dl-PCBs) were determined in thirty five pooled raw 

cow milk and fifty nine animal feedstuffs samples including silage, hay, 

cereals and other farinaceous feed, premixes and mixed feeds were 

consequently collected from different regions of Egypt farms [Qaliubiya, 

Banha, Sharkia, Monoufia, Damietta, Kafr El-Sheikh, Gharbiya, Ismailia, 

Port Said, Noubaria (Beheira), Fayoum and Beni Suef]. The method 

performance used was assessed through successfully participation in specific 

interlaboratory studies (food and feed) organized by European Union 

Reference Laboratory for Dioxins and PCBs in Food and Feed. The obtained 

results showed that PCDD/Fs concentrations in cow milk ranged between 

1.19 and 12.48 pg WHO TEQ g
-1

 fat weight (FW) and in animal feed ranged 

between 0.08 and 1.43 pg WHO TEQ g
-1

 dry matter (DM), however dl-PCBs 

concentrations in cow milk ranged between 0.14 and 3.7 pg WHO TEQ g
-1

 

(FW) and animal feed ranged between 0.01 and 0.38 pg WHO-TEQ g
-1

 (DM). 

The mean concentration of PCDDs/PCDFs was 0.32 pg TEQ g
-1

 dry matter 

(DM) for animal feed, this level proved to be below the maximum (EU) limits 

(0.75 pg WHO TEQ g
-1

 DM). While the level of 3.9 pg TEQ g
-1

 (FW) for 

cow milk proved to be higher than the acceptable European (EU) standards 

limits for milk (3 pg WHO TEQ g
-1

 FW). However the mean concentration of 

dl-PCBs was 0.05 pg TEQ g
-1 

(DM) for animal feed which was below the 

maximum (EU) limits for feed (0.5 pg WHO TEQ g
-1

 DM). The obtained dl-

PCBs level of 0.98 pg TEQ g
-1

 (FW) for cow milk was below the acceptable 

EU standards limits for milk (3 pg WHO TEQ g
-1

 FW). These finding showed 

that animal feed have often been reported as the major source to the PCDD/Fs 
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and dl-PCBs intake into the cow milk chain, which characterized in parallel 

by the total TEQ (dioxin and dl-PCBs). Data revealed that the sum of furan 

(TEQ) was the predominant group with contribution by 49.96 and 42.51%; 

followed by the sum of dioxin (TEQ) with contribution by 29.66 and 44.46%; 

followed by the sum of non-ortho PCBs (TEQ) with contribution by 18.1 and 

11.48% and then the sum of mono-ortho PCBs (TEQ) with contribution by 

2.27 and 1.54% in cow milk and animal feed, respectively. Finally, the 

present results indicated that the general exposure of the population in Egypt 

to the main highest persistent organic pollutants was carried through cow 

milk and animal feedstuffs intake. 

Key words: Dioxins, dioxin like-PCBs, Egypt, raw cow milk, animal 

feedstuffs and World Health Organization (WHO). 
 

INTRODUCTION 

Dioxins, which include polychlorinated dibenzo-p-dioxins (PCDDs), 

polychlorinated dibenzofurans (PCDFs), and dioxin-like polychlorinated 

biphenyls (dioxin-like PCBs) are highly toxic environmental pollutants that 

are distributed worldwide and are found in foods (Schmid et al., 2002). 

Dioxins, furans and PCBs mediate their toxic effects via their affinity for the 

aryl hydrocarbon receptor (Denison et al., 1991), these molecules have been 

attributed toxic equivalency factors (TEFs) that translate their toxicity in 

terms of 2,3,7,8-TCDD equivalents, the most toxic congener (Van den Berg 

et al., 1998). Due to their persistence and lipophilic character, they tend to 

concentrate in the food chain. Humans are at the top of food chain, so human 

tissues contain high levels of dioxins (Marin et al., 2011 and Kim et al., 

2013). Ingestion of contaminated food is the major route of human exposure 

to these compounds, accounting for >90% of the exposure, with inhalation 

and dermal contact accounting for the rest (Esposito et al., 2009); particularly  
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dairy products, meat, fish and seafood (Marin et al., 2011). Moreover, dairy 

products represent at least 40% of daily intake of these compounds 

(O’Donovan et al., 2011). 

Milk is a rich and convenient source of nutrients (CODEX, 2004). As an 

excretion of the mammary gland, it may carry several xenobiotic substances, 

which constitute a risk factor to consumers’ health (Licata et al., 2004). Milk 

fat is likely to be among the highest dietary sources of exposure to persistent, 

bioaccumulative and toxic (PBT) contaminants, thus it is important to 

understand PBT levels generally in milk and especially in fatty dairy 

products. Feedstuffs are the main input source of PCDD/Fs and PCBs into 

food of animal origin. Due to the so called “carry-over effects” these 

substances turn over from feedstuffs into foods of animal origin and 

accumulate (Fattore et al., 2006).  

In Egypt there is lack of information to the dioxins evaluation in food 

(Loutfy et al., 2006; 2007) and the estimation of PCDD/Fs and PCBs 

exposure. The aim of this study was to determine, investigate the 

contamination levels and congener profiles of dioxins and PCBs in cow milk 

and animal feedstuffs from different Egyptian dairy farms and the 

relationship between them by using high resolution gas chromatography/high 

resolution mass spectrometry (HRGC/HRMS).  

 

MATERIALS AND METHODS 

Experiments were carried out according to USEPA-1613B (1994) and 

1668B (2008) methods.                               



J. Environ. Sci. 

Institute of Environmental Studies and Research – Ain Shams University 

 

Vol. 35, No.2, Sept. 2016 160 

Samples collection and processing: A total number of thirty five pooled raw 

cow milk and fifty nine animal feedstuffs samples including silage, hay, 

cereals and other farinaceous feed, premixes and mixed feeds were 

consequently collected from different Egyptian farms [Qaliubiya, Banha, 

Sharkia, Monoufia, Damietta, Kafr El-Sheikh, Gharbiya, Ismailia, Port Said, 

Noubaria (Beheira), Fayoum and Beni Suef] during 2011-2013. The farms 

were sited in rural areas, near urban and industrial zones, to determine the 

levels of PCDDs/PCDFs and dl-PCBs. The collected samples were transfered 

frozen to the laboratory in refrigerator car lab. Milk samples were pooled 

collected from the dairy production of individual farms in amber clean glass 

recipients. All samples were stored upon receipt at the laboratory and 

maintained at -20°C until preparation to analysis, while animal feed samples 

which containing a high water amount were left to dry at room temperature in 

the fume hood lab before the analysis. Their moisture content was determined 

in drying oven at 103°C allowing the calculation of PCDD/Fs and dl-PCBs 

concentrations considering 12% moisture content, as requested by the EU 

legislation (EC, 2006a), then kept at -20°C until preparation to analysis.  

Chemicals and Reagents: All chemicals and reagents used were analytical 

grade for dioxins analysis.  

Standard solutions: Labeled-compound (Spiking solution): This solution 

was purchased as readymade (EPA 1613 and EPA1668 LCS) for dioxins and 

dl-PCBs, respectively from Wellington Laboratories Inc.  
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Internal Standard: It was purchased as readymade solution (EPA 1613 

and EPA1668 ISS) for dioxins and dl-PCBs, respectively from Wellington 

Laboratories Inc.  

Method of analysis: 

Extraction of milk samples 

An aliquot of (100g fresh weight) liquid milk sample was spiked with 

known amounts of a standard mixture of isotopically labeled analogs of 
13

C12 

PCDDs/PCDFs and dl-PCBs. The milk sample was processed firstly by 

sodium oxalate assisted liquid/liquid extraction (LLE), then secondly ethyl 

alcohol was added in order to precipitate proteins and then fat was extracted 

by a mixture of diethyl ether: Hexane 1:2 (v/v). Thereafter, the extract was 

rotary evaporated, and the milk fat content was gravimetrically calculated. 

Extraction of animal feed samples  

After grinding feed-stuffs, an aliquot of (10g dry weight) sample was 

spiked with known amounts of a standard mixture of isotopically labeled 

analogs of 
13

C12 PCDDs/PCDFs and dl-PCBs, and Soxhlet-extracted (SE) 

over to 24h with a mixture of n-hexane/dichloromethane 50:50 (v/v) in order 

to evaporate it prior to cleanup.  

Clean up of the extract: 

The clean-up and fractionation were carried out on the milk fat and 

animal feed extracted samples by adsorption chromatography as four 

successive clean-up steps, with acidified silica gel, multi-layer silica gel, 

alumina and carbopack/celite mixture columns. 
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DETERMINATION OF PCDD/Fs and DL-PCBs BY HRGC/HRMS: 

The standards and samples were injected in the splitless mode. The 

injection volumes were 1 and 2 μl of each sample for dl-PCBs and PCDD/Fs 

respectively. Pollutants were identified and quantified using an HRGC-

HRMS, using an Agilent 6890N (Agilent Technologies, USA) with an DB-

5MS capillary column (60m length, 0.25mm ID, 0.25μm, Agilent 

Technologies JW Scientific, USA) coupled to an AutoSpec Ultima NT mass 

spectrometer (Waters Corporation, USA), using a positive electron ionization 

(EI+) mode at 35 eV and with a resolution of 10.000 (5% valley). Oven GC 

program was set 90°C (1 min), 15°C min
-1

 to 220°C (15 min)  followed by 

8°C min
-1

 to 290°C (18 min) and (7 min), for PCDD/Fs and dl-PCBs, 

respectively. Helium at a constant flow rate of 1ml min
-1

 was used as carrier 

gas. Quantification of selected compounds was done following the isotope 

dilution method for each target compound using QuanLynx software (Waters 

Corporation, USA). Results were expressed both in pg.g
-1

 dry and fat weight 

for animal feed and cow milk, respectively and in WHO-TEQ using TEF 

values described by Van den Berg et al., (1998). 

TEQ values were calculated as upper bounds assuming the limit of 

determination (LOD) S/N=3 for those below the LOD were equal to their 

limit of determination as recommended by the European Commission 

Regulation (Council Regulation EC No. 2375/2001) in which mean that the 

values were below their LOD, would taken their LOD. Detection and 

quantification limits, as well as recoveries, for all PCDD/F and dl-PCBs 

congeners were in good agreement with the requirements established in the 
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Commission Directive 2002/69/CE and 2004/44/EC laying down the methods 

of sampling and analysis for the official control of PCDD/Fs and dl-PCBs in 

food and feedstuffs. The mean PCDD/Fs labeled recoveries (%) of 94.2 

ranged between (80.1 – 126.75) with standard deviation (SD) 1.31 and 

relative standard deviation (RSD) ± 1.39%, while the mean dl-PCBs labeled 

recoveries (%) of 97.01 ranged between (80 – 148.54) with (SD) 2.24 and 

(RSD) ± 2.31%.  

 

RESULTS AND DISCUSSION 

The current sum concentrations of 17 PCDD/F and 12 dl-PCB congeners 

in collected cow milk and animal feed samples and their milk fat ratio in 

various locations from Egypt farms are shown in table (1). 

Data in table (1) indicate that the PCDD/Fs and dl-PCBs as TEQ values 

based on dry matter  weight (DW) were calculated for animal feed while on 

fat basis weight (FW) were calculated for milk samples due to compare the 

contamination levels with the EU Maximum Levels (EC, 2006a,b). The mean 

of fat content per 100g cow milk fresh weight was 3.54% (±0.59) ranged 

between 2.28 and 5.05%.  

The highest concentration of PCDD/Fs and dl-PCBs as a total-TEQ was 

founded in Kafr El-Zayat farm; hence the cow milk, animal feed (protected 

fat used as vegetable oils) and clover (green fodder) samples were 14.60 

pgTEQ/g fat weight (FW), 1.81 and 1.48 pgTEQ.g
-1

 dry weight (DW), 

respectively. Therefore the contamination of feed plants is possible with 

particles of dust or soil at the surface of the feed plants which might be as a 

source of carried over to the lactating animal milk samples. Moreover, the 
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highest level of total TEQ of animal feed and cow milk samples were taken 

from the same farm sited in rural areas and nearby industrial zones Kafr El-

Zayat (Gharbiya governorate) which exceed the EU maximum limits in food 

of 6 pg WHO-TEQ g
-1

 fat weight and the animal feed samples were exceed 

the EU Maximum limits of 1.25 pgWHO-TEQg
-1

 dry weight (EC, 2006a). 

Rychen et al., 2008 estimated from field data the carry-over percentage for a 

number of dioxins from grass to milk. However, the lowest concentration of 

PCDD/Fs and dl-PCBs as a total-TEQ was founded in El-Noubaria farm; 

hence the cow milk was 1.48 pg TEQ g
-1

 fat weight and the animal feed 

sample [as soybean-cereals] was 0.09 pg TEQ g
-1

 dry weight which were 

taken from the same farm sited in the modern reclaimed lands near urban 

areas El-Noubaria (Beheira governorate) in which the lowest concentration of 

total-TEQ values of milk and feed sample were below the EU standard 

maximum limits, respectively.  

In agreement, the PCDD/Fs and PCBs can carry over from feed plants to 

the tissues of farmed animals where both undesirable compounds can 

accumulate in the fat to a greater or lesser extent (Rychen et al., 2008). Due to 

the high lipophilicity of PCDD/Fs, dl-PCBs and their highly persistence in the 

environment; they accumulate in the terrestrial food webs, therefore possibly 

entrance the food chain and can reach concentrations in animal tissues and 

fat. (Hoogenboom et al., 2010). 
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Table (1): Mean, minimum and maximum of fat ratio (%), ∑PCDD/Fs, 

∑dlPCBs and total TEQ concentrations in cow milk (pg TEQ g
-1

 

fat weight) and animal feed (pg TEQ g
-1

 dry matter) collected 

from different locations Egyptian dairy farms. 

Matrices N Fat (%) 
Mean (pg TEQ g

-1
 fat or dry weight) ± SD 

∑PCDD/Fs ∑dl-PCBs Total TEQ 

Cow Milk 

35 
3.54±0.59 

(2.28-5.05) 

3.9±2.58 

(1.19–12.48) 

0.98±0.77 

(0.14–3.7) 

4.88±3.18 

(1.48–14.6) 

L
o

ca
ti

o
n
 

Noubaria 

(Lowest 

Concentration) 

1.19 0.29 1.48 

Kafr El-Zayat 

(Highest 

Concentration) 

12.48 2.11 14.6 

Animal Feed 

59 – 
0.32±0.33 

(0.08–1.43) 

0.05±0.08 

(0.01–0.38) 

0.37±0.39 

(0.09–1.81) 

L
o
ca

ti
o
n
 

Noubaria 

(Lowest 

Concentration) 

Soybean 0.08 0.01 0.09 

Kafr El-Zayat 

(Highest 

Concentration) 

Clover 1.37 0.11 1.48 

Protect 

fat 
1.43 0.38 1.81 

N: Number of collected samples, SD: Standard deviation, Values in parentheses 

indicates the range (minimum – maximum). 

 

In general, the results in table (1) indicate that the mean and 

concentrations range of PCDD, PCDF and dl-PCB congeners in cow milk and 

animal feed samples appeared a strong relationship between them, also the 

results indicated that the animal feed might be one of a potential 

contamination sources. 
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Comparing the milk result of total TEQ (4.88 pgTEQ.g
-1 

fat weight) with 

the values published for Italian country (3.06 and 5.36 pgTEQ.g
-1 

fat weight) 

(Esposito et al., 2009 and 2010), our obtained data revealed that cow milk of 

investigated locations from Egypt farms were more contaminated than Italian 

country according to the previous references. 

As for western region samples, the data on cow milk samples collected 

from Kafr El-Zayat (Gharbiya), a high industrialized rural area, recorded 

higher values than those detected in samples from Ismailia, Port Said and 

Noubaria (less industrialized region urban area), especially for the high 

chlorinated PCDD/Fs and PCBs, in which is similar to the levels of 

organohalogen compounds in the non-industrialized regions of the world are 

lower for a given environmental compartment than in the high industrialized 

regions (Storelli, et al., 2012). 

Table (2) shows that the maximum contribution level of dioxin to furans 

by (TEQ) in cow milk was 42.28%; which the dioxin was more toxic than the 

furan congeners. The contribution of dioxin and furan to the summation of 

(Dioxin + Furan) TEQ were 29.72% and 70.28%, respectively; these 

percentages were generally observed when foodstuffs were contaminated 

with dl-PCBs (Covaci et al., 2002). While the maximum contribution level of 

non-ortho-PCBs to mono-ortho-PCBs (TEQ) in cow milk was 418.3%; which 

the non-ortho was more toxic than mono-ortho. The contribution of non-ortho 

and mono-ortho to the summation of (non-ortho + mono-ortho) TEQ were 

80.71% and 19.29%, respectively. 
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The most abundant PCDD/F congeners in cow milk was OCDF which 

ranged from 0.22 to 84.53 pg.g
-1

 fat weight, with an average of 9.94 pg.g
-1

 fat, 

followed by OCDD which ranged from 0.174 to 30.825 pg.g
-1

 fat weight, 

with an average of 4.45 pgg
-1

 fat, followed by 1,2,3,4,6,7,8-HpCDF and 

1,2,3,4,7,8,9-HpCDF with mean value of 4.05 and 2.81 pg.g
-1

 fat; 

respectively. While in animal feed the OCDD recorded the highest level of 

PCDD/F congeners, ranged from 0.05 to 274.24 pg.g
-1

 dry weight, with a 

mean of 9.35 pg.g
-1

 dry, followed by HpCDD ranged from 0.025 to 7.24 pg.g
-

1
 dry weight, with a mean of 0.54 pg.g

-1
 dry, followed by 1,2,3,4,6,7,8-

HpCDF and OCDF with mean value of 0.43 and 0.41 pg.g
-1

 dry; respectively. 

Regarding to the dl-PCB congeners profile in cow milk and animal feed, 

data showed that the concentrations of non-ortho-PCB congeners were the 

highest values than mono-ortho-PCB congeners. Also the predominant 

compound in cow milk was PCB 118 that it’s level of concentrations varied 

between 25.18 and 3385.45 pg.g
-1

 fat, with an average of 429.93 pg.g
-1

 fat 

weight, followed by PCB 156 varied between 4.18 and 747.44 pg.g
-1

 fat, with 

an average of 85.6 pg.g
-1

 fat weight, followed by PCB 105 and PCB 167 with 

mean value of 70.5 and 55.9 pg.g
-1

 fat; respectively. While in animal feed the 

PCB 118 proved to be the predominant congener that it’s concentration 

ranged from 4.09 to 122.11 pg.g
-1

 dry weight, with a mean of 22.77 pg.g
-1

 

dry, followed by PCB 105 ranged from 1.77 to 48.05 pgg
-1

 dry weight, with a 

mean of 8.87 pg.g
-1

 dry, followed by PCB 77 and PCB156 with mean value 

of 4.66 and 2.78 pg.g
-1

 dry; respectively. 



J. Environ. Sci. 

Institute of Environmental Studies and Research – Ain Shams University 

 

Vol. 35, No.2, Sept. 2016 168 

In cow milk, the total concentrations of PCDDs ranged from 0.2 to 4.39 

pgTEQg
-1

fat weight with an average of 1.45 pgTEQg
-1 

fat. While the PCDFs 

concentrations ranged from 0.21 to 10.38 pgTEQg
-1

 fat weight with an 

average of 2.44 pgTEQg
-1 

fat. In animal feed, the PCDDs total concentration 

level varied between 0.01 and 1.33 pgTEQg
-1

 dry weight with a mean of 

0.162 pgTEQg
-1

 dry basis, also for PCDFs ranged from 0.02 to 1.09 pgTEQg
-

1
 dry basis with an average of 0.155 pgTEQg

-1
 dry weight. Regarding to the 

dl-PCBs in cow milk, the total concentrations for non-ortho PCBs ranged 

from 0.13 to 3.6 pgTEQg
-1

fat weight with an average of 0.88 pgTEQg
-1 

fat 

and for mono-ortho PCBs, it ranged from 0.01 to 0.86 pgTEQg
-1

 fat weight 

with an average of 0.11 pgTEQg
-1 

fat. While in animal feed for non-ortho 

PCBs the total level varied between 0.01 and 0.35 pgTEQg
-1

 dry weight with 

a mean of 0.04 pgTEQg
-1

 dry and for mono-ortho PCBs it ranged from 0.001 

to 0.032 pgTEQg
-1

 dry basis with an average of 0.01 pgTEQg
-1

 dry weight. 

Our study concluded that the animal feed was the primary source of dioxins 

and dl-PCBs in dairy cows this finding agreed with the statement of Sapkota 

et al., 2007. 

Several investigators concluded that the concentrations of dioxins and dl-

PCBs which contaminated of cow milk were comparable to the concentration 

of dioxins and dl-PCBs in animal feed as a “carry-over modeling rate”; these 

substances turn over from feedstuffs consumed by lactating animals and 

accumulate in the adipose tissue (Shunthirasingham et al., 2013 and Pizarro-

Aranguiz et al., 2015).  
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Table (2): Mean, minimum and maximum concentrations of PCDD, PCDF 

and dl-PCB congeners in cow milk (pg.g
-1 

fat weight) and animal 

feed samples (pg.g
-1

 dry matter) collected from different locations 

Egyptian dairy farms. 

 
N: Number of collected samples, SD: Standard deviation, Values in parentheses 

indicates the range (minimum – maximum). 
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Regarding to fig.1 and 2 in the context of total TEQ (dioxin and dl-

PCBs), showed that the sum of furan (TEQ) was the predominant group with 

contribution of 49.96 and 42.51%; followed by the sum of dioxin (TEQ) with 

contribution of 29.66 and 44.46%; followed by the sum of non-ortho PCBs 

(TEQ) with contribution of 18.1 and 11.48% and then the sum of mono-ortho 

PCBs (TEQ) with contribution of 2.27 and 1.54% in cow milk and animal 

feed, respectively. 

The variability between the different milk samples in terms of their 

PCDDs/Fs and dl-PCBs contents could be attributed to ambient nature of feed 

chain, type of feed (green fodder, cereals and feed additives), age of animal, 

feeding technique, sex, diet of animal and biological cycle. The concentration 

of these compounds in cow milk was depended on their concentration in 

pasture or other feed consumed by lactating animals. (Fattore et al., 2006 and 

Shunthirasingham et al., 2013).    

 

Fig. 1: Contribution percentages as TEQ for dioxin, furan, mono-ortho PCB 

and non-ortho PCB in cow milk farms 
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Fig. 2: Contribution percentages as TEQ for dioxin, furan, mono-ortho PCB 

and non-ortho PCB in animal feed 

 

CONCLUSION 

There are very rare studies on measuring the levels of dioxins and it’s 

related compounds as a pollutant to cow milk in Egypt. In the present study, 

cow milk and their animal feed samples have been collected and analyzed for 

measuring the levels of dioxins (from some different Egyptian dairy farms). It 

shows that the mean of PCDD/Fs TEQ concentration levels in cow milk 

samples was 3.9, ranged between 1.19 and 12.48 pg WHO-TEQg
-1

 fat weight. 

This value exceeded the EU maximum limits [EC, 2006b] (3 pgWHO-TEQg
-1

 

fat weight). While the mean of dl-PCBs concentration levels in cow milk 

samples was 0.98, ranged between 0.14 to 3.7 pgWHO-TEQg
-1

 fat weight, 

which was far below the EU maximum limits [EC, 2006b] (3 pgWHO-TEQg
-
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1
 fat weight). The mean levels of PCDD/Fs TEQ in animal feed samples was 

0.32 ranged from 0.08 to 1.44 pgWHO-TEQg
-1

 dry weight, which was far 

below the EU maximum limits [EC, 2006a] (0.75 pgWHO-TEQg
-1

 dry 

weight). On the other hand, the mean of dl-PCBs concentration levels in 

animal feed samples was 0.05 ranged between 0.01 to 0.38 pgWHO-TEQg
-1

 

dry weight which was far below the EU maximum limits [EC, 2006a] (0.75 

pgWHO-TEQg
-1

 dry weight). It could be concluded that the concentrations of 

dioxins and dl-PCBs contaminated cow milk were comparable to it’s 

concentration in animal feed as a “carry-over modeling rate”. 

The objective of this study was to focus on the levels of dioxins, furans 

and dioxin like PCBs in cow milk and animal feed samples as a potential 

contamination sources for the population in Egypt.   
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الدايوكسينات والفيورانات  بين مركبات  مستويات وأنماط التواجد  
مزارع  بعض  ت الدايوكسين ثنائية الفينيل متعددة الكلور في  ومشابها

 األبق ار الحالبة المصرية
                 ]9[ 

 (2)محمد تامر رفعت عبد المتعال -(2)محمد السيد عبد الفتاح عامر -(1)محمد النواوي
 مركز البحوث الزراعية( 2 جامعة عين شمس معهد الدراسات والبحوث البيئية،( 1
 

 خلصالمست
تم تقدير مستويات التلوث بالدايوكسينات ومشابهاتها مثل ثنائية الفينيل متعددة الكلور في خمسة 
وثالثين عينة لبن بقري خام وتسعة وخمسين عينة علف حيواني منها  التبن والحبوب وغيرها من 

من مزارع األعالف النشوية وكذلك المركزات واألعالف المختلطة، والتي جمعت من مناطق مختلفة 
القليوبية، بنها، الشرقية، المنوفية، دمياط، كفر ]األبقار الحالبة في جمهورية مصر العربية من مناطق 

تم اإلشتراك في . [، الفيوم وبني سويف(البحيرة)الشيخ، الغربية، اإلسماعيلية، بورسعيد، النوبارية 
( األغذية واألعالف)لإلتحاد األوروبي في مجال إختبارات الكفاءة التى ينظمها المعمل المرجعي 

في عينات الحليب ( تيك)تراوحت تركيزات الدايوكسين والفيوران . لمركبات الدايوكسينات ومشابهاتها
وفي عينات األعالف الحيوانية ( وزن دهن)جرام /بيكوجرام تيك 12.21و  1.19البقري ما بين 
؛ بينما تراوحت تركيزات مشابهات (وزن جاف)ام جر /بيكوجرام تيك 1.21و  1...تراوحت بين 

بيكوجرام  1.3و 12..في عينات الحليب البقري بين ( تيك)الدايوكسين ثنائية الفينيل متعددة الكلور 
وزن )جرام /بيكوجرام تيك 11..و  1...وفي عينات األعالف الحيوانية بين ( وزن دهن)جرام /تيك

بيكوجرام  12..لمجموع الدايوكسين والفيوران هو ( تيك)ي وقد وجد أن متوسط التركيز الكل(. جاف
في عينات األعالف الحيوانية والتي كانت أقل من الحدود القصوى المسموح ( وزن جاف)جرام /تيك

 1.3كما سجلت (. جرام ، وزن جاف/بيكوجرام تيك EU( )..30)بها من قبل االتحاد األوروبي 
 EU( )1)البقري والتي بذلك تجاوزت حدود االتحاد األوروبي للحليب ( وزن دهن)جرام /بيكوجرام تيك
لمجموعة مشابهات الدايوكسين ( تيك)بينما كان متوسط التركيز الكلي (. جرام، وزن دهن/بيكوجرام تيك

في عينات األعالف الحيوانية ( وزن جاف)جرام /بيكوجرام تيك 0...ثنائية الفينيل متعددة الكلور هو 
كما سجلت (.جرام، وزن جاف/بيكوجرام تيك EU( )..0)حدود االتحاد األوروبي  وبذلك كانت أقل من

للحليب البقري وبذلك كانت أقل من حدود االتحاد ( وزن دهن)جرام /بيكوجرام تيك 31.. النتائج
كما يمكن أن نستخلص من النتائج المتحصل (. جرام، وزن دهن/بيكوجرام تيك EU( )1)األوروبي 

لحيواني يعتبر المصدر الرئيسي األول في تلوث اللبن البقري بهذه الملوثات عليها أن العلف ا
عن طريق السلسلة الغذائية للحيوان و حيث وجدت عالقة متوازية ما بين ( الدايوكسينات ومشابهاتها)
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الحليب البقري و األعالف الحيوانية من قبل مجموعات متجانسة والتي كانت أكثر شيوعًا في مجموعة 
٪، تليها مجموعة 22.31و  23.34بنسب تتراوح ما بين ( تيك -معامالت السمية المكافئة )ران الفيو 

٪ ، تليها مجموعة مشابهات الدايوكسين ثنائية 22.14و  23.44بنسب تتراوح ما بين  لدايوكسينا
٪ ثم مجموعة مشابهات 11.03و  11.1بنسب تتراوح ما بين ( غير أورثو)الفينيل متعددة الكلور 

٪ في الحليب 1.01و  2.23بنسب تتراوح ما بين ( أورثو)لدايوكسين ثنائية الفينيل متعددة الكلور ا
وأخيرًا يمكن أن نستنتج من النتائج الحالية إلي مدى . البقري و األعالف الحيوانية، على التوالي

ناتجة عن الخطورة على صحة المواطن المصرى لتعرضه للملوثات العضوية الثابتة من األلبان ال
 . تغذية األبقار بأعالف ملوثة بتلك الملوثات


