180 fREHRFZEHE Vol. 36 (2011)
& EH

2 AP IAAXTIOVEDE=ZF) OTHRIZCDOWNT (FER 18~22 &
)

WA BRE, W% R, B T

%L(\

Monitoring Results of PCDDs, PCDFs and Co-PCBs in Feeds (in the fiscal 2006~2010)

Kengo YAMAMOTO"', Toshiaki YAMATA ™ and Yuzo ONO™
(*1 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department,
"2 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department
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(Now Fukuoka Regional Center))

The contamination of dioxins (polychlorinated dibenzo-para-dioxins (PCDDs),
polychlorinated dibenzofurans (PCDFs) and coplanar polychlorinated biphenyls (Co-PCBs)) in
feedstuffs of animal by-product was investigated. = From fiscal year 2006 to 2010, 54 fish meal
samples, 41 fish oil samples, 54 animal fats and oils samples, and 9 meat-and-bone meal
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 silica gel column. 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.  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
feedstuff samples were in the range of 0.0006 ~ 2.4 ng-TEQ/kg for fish meal, 0.82 ~ 22 ng-TEQ/kg
for fish oil, 0.004 ~ 5.2 ng-TEQ/kg for animal fats and oils, 0.0006 ~ 0.06 ng-TEQ/kg for
meat-and-bone meal, respectively.  The congener profile in samples of fish meal, fish oil, animal
fats and oils, meat-and-bone meal suggested that the total TEQ was derived mainly from Co-PCBs,
which accounted for 80 ~ 93 % of the total TEQ value.  Especially, the sum of non-ortho
Co-PCBs represented 75 ~ 83% of the total TEQ.

Key words: dioxin ; polychlorinated dibenzo-para-dioxin (PCDD) ; polychlorinated dibenzofuran
(PCDF) ; coplanar polychlorinated biphenyl (Co-PCB) ; feedstuff ; fish meal ; fish oil ;
animal fats and oils ; meat-and-bone meal ; 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
pentachlorides  heptachlorides
0.05 ng/kg 0.1 ng/kg 0.2 ng/kg 0.5 ng/kg 1 ng/kg

Octachlorides Non-ortho Mono-ortho
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Sample

|7Addition of cleanup spike

Alkaline digestion
I

Extraction with hexane
I

Purification with multi-layered silica gel column
I

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

I*Addition of syringe spike

Measurement by GC-MS
Scheme 1 Analytical procedure for dioxins in feeds
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2.4ng-TEQ/kg) ThH-o7c.
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Table 3 Maximum levels for dioxins and coplanar PCBs
in feedstuffs applied in the European Union

Maximum limits *

PCDDs+PCDFs PCDDs+PCDFs+Co-PCBs
Animal fats and oils 2.0 ng-TEQ/kg 3.0 ng-TEQ/kg
Meat-and-bone meal 0.75 ng-TEQ/kg 1.25 ng-TEQ/kg
Fish oil 6.0 ng-TEQ/kg 24.0 ng-TEQ/kg
Fish meal 1.25 ng-TEQ/kg 4.5 ng-TEQ/kg

* To be exact, these values stand for maximum content relative to a feedstuff with a moisture
content of 12 %, and are expressed in World Health Organisation (WHO) toxic equivalents, using
the WHO-TEFs (toxic equivalency factors), 1997 (*)

(*) WHO-TEFs for human risk assessment based on the conclusions of the World Health
Organisation meeting in Stockholm, Sweden, 15-18 June 1997 (Van den Berg et al., (1998) Toxic
Equivalency Factors (TEFs) for PCBs, PCDDs, and PCDFs for Humans and for Wildlife.
Environmental Health Perspectives, 106(12), 775).

Fish meal (54)

Fish oil (41)

Animal fats and oils (54)

Meat-and-bone meal (9)

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

Fig. 1 Contributions of PCDDs, PCDFs and Co-PCBs
to the total TEQ in feedstuffs of animal by-product
Bl PCDDs B  Non-ortho Co-PCBs
@  PCDFs 1 Mono-ortho Co-PCBs

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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