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Introduction: use of animal proteins in feed

Proteins

2001:
1986 Total Feed
First BSE ban: farmed
case in UK animals
1994 Feed ban 2013 2021
Partial Feed |
ba n . ru m i na nt Tottnumher of classical BSE cases in the EU by year
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Introduction: current feed ban provisions

Animal by-products of Category 3

Destination

Feed intended for farmed

Ruminant I

By-product nature:

- Species of origin

- By-product type

PAP

Blood meal

Blood products

Gelatine and collagen

Hydrolysed proteins other than those derived from hides/skins

Hydrolysed proteins derived from hides/skins

Rum.

Pigs

Poultry | Others

Fish

Pets and

fur animals

Milk, milk products, colostrum

Fishmeal

[~ WY
L

| |
Blood meal |

Rloaduacaducic)

Gelatine and collagen

Hydrolysed proteins other than those derived from hides/skins

Hydrolysed proteins derived from hides and skins

Poultry

PAP

Blood meal

Blood products

Egg, egg products

Hydrolysed proteins other than those derived from hides/skins

Hydrolysed proteins derived from hides/skins

Other non-
ruminant

PAP

Blood meal

Blood products

Gelatine and collagen

Hydrolysed proteins other than those derived from hides/skins

Hydrolysed proteins derived from hides/skins

Insect

PAP

Di and tricalcium phosphate of animal protein

Animal proteins other than those mentioned

*except in milk replacer
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Methods of PAPs detection : back in time E

Proteins

Commission Directive No 88/1998 establishing guidelines for the microscopic identification and estimation
of constituents of animal origin for the official control of feedingstuffs

Commission Directive No 126/2003 on the analytical method for the determination of
constituents of animal origin for the official control of feedingstuffs

Commission Regulation No 152/2009 laying down the methods of sampling and analysis for the official
control of feed

Commission Regulation No 51/2013 amending Requlation (EC) No 152/2009 as regards EU Ul—go D
the methods of analysis for the determination of constituents of animal origin for the official —

control of feed
é % v %Wallonie
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Methods of PAPs detection CEWRIE

Proteins

Commission Implementating Regulation No 2020/1560 .
amending Annex VI to Regulation (EC) No 152/2009 laying down the methods of ﬁ%
analysis for the determination of constituents of animal origin for the official

control of feed

Commission implementing Regulation No 2022/893 amending Annex VI to
Regulation (EC) No 152/2009 as regards the methods of analysis for the
detection of constituents of terrestrial invertebrates for the official control of feed

For a readable text :
look for the consolidated version of Commission Regulation
No 152/20009.

EX A
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Light microscopy

Principle

Observation of identifiable structures on # fractions obtained by sedimentation(s)

v

TCE - VERTEBRATES

=P |otate

T Sediment

AR,

PE/TCE - INVERTEBRATES

Final flotate
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Light microscopy E

Principle
« Observation of identifiable structures on # fractions obtained by sedimentation(s)
@;_-ﬂ Staining can be used :
Te « Alizarin Red > bones, scales
=

* Fehling - Muscle fibres
« Cystine reagent - hairs, feathers

Distinction of PAPs from terrestrial vertebrates, fish and terrestrial invertebrates
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Light microscopy

Al Proteins

|dentification : terrestrial vertebrates <4sp fish

100 ym
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Light microscopy

10

Identification : terrestrial invertebrates

A n/mal'P/ oteins

46 recherche
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Light microscopy

11

Expertise... (plant or animal ?)

VL
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http://intranet.crl.cra.wallonie.be/Document%20libraries/Micrographs/Microscopic%20particles/P01333.Vegetal.jpg
http://intranet.crl.cra.wallonie.be/Document%20libraries/Micrographs/Microscopic%20particles/P01532.Bovine.jpg
http://intranet.crl.cra.wallonie.be/Document%20libraries/Micrographs/Microscopic%20particles/P01762.Fish%20tooth.jpg

Light microscopy: advantages and limitations

—_—

7 ~
"
Ve

Ease of use « Skilled people, real microscopists

Cheap « Continuous training to keep skills at
the top

Very sensitive (<0.01%)
* new feed compounds and by products

References

* No species identification

« Based on particle detection only, some
ingredients are not always visible

* Only qualitative...!

% Wallon'clel
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Real time Polymerase Chain Reaction Am

Principle
« Monitoring of the amplification of a targeted DNA molecule

« The greater the quantity of targeted DNA in the material, the earlier the
fluorescent signal is above the fluorescence threshold

wanted gene <— . RT-PCR Amplification Plot
=<3lh cyele Exponenhal mp. o
=<—_ 0.90 P s = = == ==
= { ndcyel 80
——1 - f: —— a6
=< g e
Isteyele waeeees-oo- P 35l eyele 8 =
template DNA = g I
<_ < — [ —e—u
3 _ < — e
1 ;- <= ;
4 copics Beopies  Ifcopies 32 copies 1 =68 hillion copies . — = X X P N
Copies of the target in the reaction & - earlier amplification signal
tAndy Vierstraete 1999)
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Real time Polymerase Chain Reaction é&%v E’[Ujl}@m

YAnimallProteins;

« Targeted DNA is specific to

O a species (e.g. pig), ﬂ \
LN

1 a group of species (e.g. poultry), b‘

1 a taxon (e.g. ruminant)

14 CRAW
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PCR: advantages and limitations

15

Species or taxa identification
(e.g. ruminant, pig,...)

Very sensitive (~ 0.1%)
Common technique

Able to detect DNA degraded by
heating processes

~
L

Ve

Not able to determine the
source of the DNA

(e.g. milk vs bovine PAP)
Trained people

Specific and costly equipment

Only gualitative...!
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SOP on combination of methods

Feed or feed material

Is the feed or feed material
known to be intended for fish AND
known to contain terrestrial vertebrates PAR
or blood products ?

Light microscopy

TCE sedimentation

A4
Presence of particle from Is the feed of feed material @ PCR tests
terrestrial vertebrates PAP ot known to be intended conditions

blood products 2 for ruminant

End of the testing protocol - PCR test for ruminant
expression of the results

according to Annex VI
Regulation (EC)
No 152 /2009

Is the feed of feed material
known to be intended
for ruminant

Presence of
ruminant DNA ?

®

End of the testing protocol -
expression of the results
according to Annex VI

Light microscopy
PE/TCE sedimentation
for insect PAP

End of the testing protocol -

expression of the results
according to Annex VI
Regulation (EC)
No 152 /2009

Regulation (EC)
No 152 / 2009

Feed or feed material
Intended for poultry?

Feed or feed material

16

EWRLE

Version 5.1 — February 2022

End of the testing protocol -
expression of the results
PCR test for poultry according to Annex VI
Regulation (EC)
No 152 / 2009

End of the testing protocol -
expression of the results

PCR test for pig according to Annex VI
Regulation (EC)
No 152 /2009

«% Wallonie
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SOP on combination of methods

First LM

« Exception : if feed or feed material known to be intended for fish AND known to contain
terrestrial vert. PAP or blood products
* No LM - directly PCR

Then PCR

e Conditions :
» Terrestrial vert. PAP and/or blood product detected by LM
» |If feed material intended to non-ruminant

No PCR if dairy product is present !
PAPs without information on use = LM and PCR

17
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SOP on combination of methods : example ﬁ

Feed or feed material

Is the feed or feed material
known to be intended for fish AND
known to contain terrestrial vertebrates PAR
or blood products ?

Light microscopy

TCE sedimentation

PCR tests
conditions

Is the feed of feed material
known to be intended
for ruminant

Presence of particle from
terrestrial vertebrates PAP ot
blood products ?

PCR test for ruminant

End of the testing protocol -
expression of the results

Feed or feed material
Intended for poultry?

® ©

End of the testing protocol -
expression of the results
according to Annex VI

Presence of

ruminant DNA ? PCR test for poultry according to Annex VI

Regulation (EC)
No 152 / 2009

End of the testing protocol -

i i f r
Feed or feed material expression of the results

Intended for pig?

PCR test for pig according to Annex VI
Regulation (EC)

Regulation (EC
Apdpon 4 No 152 /2009

No 152 /2009

Wallonie
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Principle:
« Targets = Proteins, peptide (Amino Acid sequences) (>< genomics for DNA sequences)
 MS: identification of ionised peptides according to their mass-to-charge ratio (m/z)

« Provides information about the tissue and species of origin

Average residue mass (Da):
* Alanine (A) =71.08

« Threonine (T) = 101.11
Amino acid alignment for Collagen alpha-2(l) chain /

A0A452G3Vé:Signal

h [ tr|ADA452G3VEIADA4S2GIVECAPHI = = = = = = = = = = = = = = = = = = = = = = = QN SLAS WP looccocccooooooooc |_ QHKKT
O » trnoaswarmoriaoaswarmrPic NNGAQGPPGPQGVQGGKGEQGP PGEQGLP AGTAGEVGKPGERGIPGEFGL GPAGPR
RD?& p|P02465/C01A2 BOVIN AGPPGEQGLP
AOA45253V65@nm

NNGAQGPPGLQGVQGGKGE AGTAGEAGKPGERGIPGEFGLPGPAGAR
“ [[]© tr|ADA452G3V6|ADA452G3VE CAPHI V 470
[ tr|A0ABWAFM91|ACASWAFMIL PIG G 660
[7] % sp|P02465|CO1A2_BOVIN G456
l! ” AO0A452G3Vé: Slgnal
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E

Targeted by-products

Proteins: Targeted species

Milk

Casein

Beta-lactoglobulin

Blood, PAP Hemoglobin ‘m
Plasma Serotransferrin
Apolipoprotein
PAP, Gelatine Collagen .y
: -
™ ey
x |:> Bovine collagen &
Bovine hemoglobin
V4
|$ Bovine casein &
Beta-lactoglobuline
«%Wallonie
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Take-home messages

1. Each method has its pros and cons.

Combination of methods © BUT Higher complexity for fraud detection ®
e.g. technical skills, LOD, ...

2. Today : Is everything under control ? Can all fraud be detected?

..No ®

Ex : porcine blood products vs blood meal

Animal by-products of Category 3

Ruminai nt PAP

Blood meal

Blood products

Gelatine and collagen

Hydrolysed proteins other than those derived from hides/skins

Hydrolysed proteins derived from hides/skins
Milk, milk products, colostrum
Fish Fishmeal

Pig I PAP
1 Blood meal
Blood products
Gelatine and collagen

3. Tomorrow? New relaxation of the feed ban???
EX : bovine blood products vs blood meal

, => Need of techniques to anticipate policy regulation in the matter? £ Nale
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