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ABSTRACT

DETECTION AND MINIMIZATION OF HIGH
RISK PERSISTENT CHEMICAL POLLUTANTS
IN RATIONS, MILK AND THEIR PRODUCTS

In the present study, (59) animal feed and (35) cow milk samples had
been collected and analyzed to detect the levels of contamination by
persistent organic pollutants (dioxins and dI-PCBs); firstly at certain
Egyptian farms which represent the eastern, western and middle Egypt
including the following governorates: Qaliubiya, Sharkia, Monoufia,
Damietta, Kafr EI-Sheikh, Gharbiya, Ismailia, Port Said, Noubaria
(Beheira), Fayoum and Beni Sweaf; secondly as continuous, (92) animal
feed and (106) different varieties of processed cow liquid milk samples;
including full cream milk (69), half cream milk (22) and skimmed milk
(15) had been collected and analyzed for these pollutants from the big
markets in terms of geographical distribution in which represents the
same location farms. The obtained results indicated that the highest
(TEQ) concentration of £(PCDD/Fs + dI-PCBs) was founded in Kafr EI-
Zayat farm (Gharbiya governorate) which represent rural areas and
nearby industrial zones; hence the cow milk, animal feed (vegetable oils)
and clover (green fodder) samples were up to 14.60 pgTEQ.g™ fat weight
(fw), 1.81 and 1.48 pgTEQ.g™ dry weight (dw), respectively in which
exceed the EU maximum limits in food of 6 pg WHO-TEQ g™ fat weight
and the animal feed samples were exceed the EU Maximum limits of
1.25 pgWHO-TEQg™' dry weight. However, the lowest (TEQ)
concentration of X(PCDD/Fs + dI-PCBs) was founded in EI-Noubaria
farm (Beheira governorate), sited in the modern reclaimed lands near
urban areas; hence the cow milk was 1.48 pg TEQ g™ fw and the animal



feed sample as [soybean-cereals] was 0.09 pg TEQ g™ dw, there were
below the EU limits, respectively. Other samples collected from markets,
was observed that, the dioxins contaminated samples which exceeded the
European maximum permissible levels (EC, 2006) were up to (37.7 and
9%) in processed milk and animal feed, respectively. While for dI-PCBs,
there were exceeded the EU limits with ratio (1 and 0%) in processed
milk and animal feed, respectively. Regarding to ADI, our results proved
that the mean current dietary intake from consumption of milk for
PCDDs/PCDFs, dI-PCBs and total TEQ which represent 0.35 pg WHO-
TEQ kg’ body weight day® with ratio (8.6%) was below the
international acceptable daily intake (ADI) which is 1 — 4 pg WHO-TEQ
kg™ bw day™. To mitigate the PCDD/Fs and dI-PCBs in the contaminated
full cream and skim milk samples, Laccase enzyme was added in
different concentrations (3.6, 7.2, and 10.8 unit) under contact time of
2hr at 30°C. In general, the degradation of PCDD/Fs and dI-PCBs were
markedly observed in full cream milk samples, where the highest
degradation were obtained using 10.8U laccase in which a total of 21 and
23% reduction for PCDD/Fs and dI-PCBs, respectively. On the other
hand, very limited reduction was occurred in skim milk samples, even
when using higher laccase conc. of 10.8U, whereas reduced as a total of
6 and 14% for PCDD/Fs and dI-PCBs, respectively. After measurements
of fat contents, protein and pH; it was observed that, there were no
effects obtained on the fat, total protein contents and pH of milk samples.
The highest degradation efficiency of dioxin and dI-PCBs congeners, was
observed for 1,2,3,7,8,9-HxCDD of 28 and 8%, and PCB118 of 49 and
19% in full cream milk and skim milk, respectively. Whereas, the lowest
degradation efficiency of dioxin and dI-PCBs congeners, was obtained
for 2,3,7,8-TCDF of 16 and 6%, and PCB81 of 12 and 8% in full cream



milk and skim milk, respectively. Thus, it can recommend to use laccase
enzyme to mitigate the persistent organic pollutants (dioxins and dl-
PCBs) from contaminated feed and milk products to produce safe food

products.

Key Words: Persistent Organic Pollutants — dioxin — dI-PCBs — animal
feed- cow milk — governorates — EU limits - acceptable

dietary intake — laccase enzyme.
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