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Monitoring Results of PCDDs, PCDFs and Co-PCBs in Feeds (in the fiscal 2011~2015)
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(! Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department,
(Now Ministry of Agriculture, Forestry and Fisheries of Japan),
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(Now Food Labeling Monitoring Department),

“Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department)

The contamination of dioxins (polychlorinated dibenzo-para-dioxins (PCDDs), polychlorinated
dibenzofurans (PCDFs) and coplanar polychlorinated biphenyls (Co-PCBs)) in feeds of animal
by-product was investigated. From fiscal year 2011 to 2015, 50 fish meal samples, 25 fish oil
samples, and 50 animal fats and oils samples were collected from the Japanese feed production
industry. These samples were digested with 2 mol/L potassium hydroxide ethanol solution, and
dioxins were extracted with hexane. These extracts were purified with Multi-Layered Dioxin
Tube (Sigma-Aldrich Co. LLC.; St. Louis, MO, USA). The effluents were purified and separated
into mono-ortho Co-PCBs fraction and PCDDs + PCDFs + non-ortho Co-PCBs fraction with
active carbon-dispersed silica gel reversible column (Kanto Chemical, Tokyo, JAPAN). Dioxins
in each fraction were analyzed by a high resolution GC-MS, and then toxic equivalent quantities
(TEQ) of PCDDs + PCDFs, Co-PCBs and the total value were calculated. The TEQ levels of
dioxins in feed samples were in the range of 0.009~2.7 ng-TEQ/kg for fish meal, 0.74~23
ng-TEQ/kg for fish oil, 0.004~0.47 ng-TEQ/kg for animal fats and oils, respectively. The
congener profile in samples of fish meal, fish oil, animal fats and oils suggested that the total TEQ
was derived mainly from non-ortho Co-PCBs, which accounted for 75~100 % of the total TEQ.

Key words: dioxin; polychlorinated dibenzo-para-dioxin (PCDD); polychlorinated dibenzofuran
(PCDF); coplanar polychlorinated biphenyl (Co-PCB); feed; fish meal; fish oil; animal fats
and oils; TEQ (2,3,7,8-TeCDD Toxicity Equivalent Quantity)
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Table 1 Target lower limit of quantification of dioxins in feeds
PCDDs and PCDFs Co-PCBs

Tetra- and Hexa- and

} ) Octachlorides Non-ortho Mono-ortho
pentachlorides  heptachlorides

0.05 ng/kg 0.1 ng/kg 0.2 ng/kg 0.5 ng/kg 1 ng/kg
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Sample

}—Addition of cleanup spike

Alkaline digestion
|

Extraction with hexane

Purification with multi-layered silica gel column
|

Purification and fraction separation with
active carbon-dispersed silica gel reversible column

}—Addition of syringe spike
Measurement by GC-MS

Scheme 1 Analytical procedure for dioxins in feed
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Table 2  Contaminations of dioxins in feeds

TEQ value of PCDDs+PCDFs TEQ value of Co-PCBs Total TEQ value
Feed types Year n? (ng-TEQ/kg) (ng-TEQ/kg) (ng-TEQ/kg)
Max.” Min” Mean" Max.” Min.” Mean” Max.” Min” Mean”
Fish meal 2011 10 0.33 0 0.15 1.2 0.009 0.37 1.4 0.009  0.51
2012 10 0.69 0.007  0.20 2.0 0.12 0.87 2.7 0.13 1.1
2013 10 0.68 0 0.21 1.8 0.07 0.69 2.5 0.07 0.89
2014 10 0.72 0.03 0.27 2.0 0.10 0.92 2.6 0.16 1.2
2015 10 0.44 0.01 0.20 1.5 0.14 0.66 1.9 0.15 0.86
Fish oil 2011 5 5.7 0.13 3.2 9.0 0.62 6.5 14 0.74 9.7
2012 5 4.9 0.81 1.9 12 5.1 8.3 17 6.6 10
2013 5 4.7 1.1 2.8 12 4.5 8.1 17 5.6 11
2014 5 4.1 1.0 2.3 19 4.2 9.0 23 5.2 12
2015 5 4.2 0.32 1.4 9.3 2.8 5.7 14 3.1 7.2
Animal fats and oils 2011 10 0.34 0.005  0.10 0.10 0.0004 0.04 0.43 0.005 0.14
2012 10 0.17 0.005  0.06 0.11 0.0004 0.03 0.21 0.006  0.09
2013 10 0.14 0.004  0.06 0.003 0.00008  0.0008 0.14 0.004  0.06
2014 10 0.37 0.005  0.07 0.16 0 0.03 0.47 0.005  0.10
2015 10 0.16 0.007  0.07 0.07 0.0002 0.01 0.16 0.007  0.08

a) Number of samples
b) Max.; Maximum TEQ value, Min.; Minimum TEQ value, Mean; Mean TEQ value

Animal oil (50)

Fish oil (25)

Fish meal (50)

0% 20% 40% 60% 80% 100%

Non-ortho Co-PCBs

PCDDs
S8 PCDFs 15553 Mono-ortho Co-PCBs

Fig. 1 Contributions of PCDDs, PCDFs and Co-PCBs
to the total TEQ in feeds of animal by-product

Contribution percentages are calculated with averaged TEQ values for each feedstuff type.

Numbers of each feed sample are shown in the parenthesis.
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