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Animal and animal product traceability

Property identification and register

Animal identification: Individual and tamperproof

Record of movements and documentation _.---s22720700---
Data storage & real time data usage 4 e- | D /
Data verification process e

1 " DNA
Disease surveillance - Control and eradicate disease
Safeguard public and animal health
Ensure market access

Implement quality assurance systems
Public demand (food born diseases) { )
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Identification systems for swine

Traditional systems:

« Ear notches

« Tattoos

* Fire marks

« External devices (ear tags, collars...)

!

High and very variable losses

Low data capacity

Mistakes in data recording & transmission
Easy replacement and fraud
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Electronic Identification used in pigs

Collars: Automatic feeding systems

Electronic ear tags (Teixidor et al., 1995; Huiskes et al.,
2000; Caja et al., 2005; Babot et al., 2006; Schembri et al.,
2007)

Subcutaneous injectable transponders (Lambooij 1992;
Stark et al., 1998; Caja et al., 2005, Babot et al., 2006)
Intraperitoneal injectable transponders (Caja et al., 2005;
Babot et al., 2006; Santamarina et al., 2007)
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EID Performances in pigs

Ear-tags Injectables

Plastic Electronic Ear auricle Ear base Intraperitoneal
Piglets:

Losses 1.7-15 1.6-8.8 0-35.5 0-9.1
Failures - 0-5.6

0-1.5
- . 0
Readability 85-98.3 85.6-98.4 64.5-100 91.1-100  |98.5-100

Recovery 96.4 76.6-95.0 76-100 64-100 81.4

Sows:

Losses 3.7 1.6-3.2 .
Failures - 0.4-1.6 ICAR:

O SQR0
Readability 96.3  94.2-96.3 Retention >98%

Recovery >99%
Recovery - -
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Intraperitoneal transponder injection

Comparison of conventional and electronic ID systems -
Caja et al., 2005

On-farm performance of electronic devices - Babot et al.,
2006

Slaughterhouse performance of electronic devices -
Santamarina et al., 2007

Comparison of |IP transponders and ear tags - Marchi et al.,
2007

Welfare implications of ear notching, ear tagging & IP

injection - Leslie et al., 2009 | QD |
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Objetives

Implementation and validation of a traceability system and
quality monitoring using Electronic Identification (EID) and
DNA analysis for pig production under commercial farm

conditions:
- Implementation of the intraperitoneal injection

— Validation using molecular markers
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Implementation schema for pig tracing:
1) Coupling EID & biopsying devices

_________________________________

Sampling Eartags  Biopsy tubes

Transponders (n) Cartridge of 10 File of EID
transponders codes

Rumitag e 8 Biopsytec and TypiFix
SB#9983
SB#9984 | (4) 1
SB#9985
SB#9986
SB#9987
SB#9990 Group of 10 EID recorded biopsy-tags
Transponder >EEB O
EID code labels ==
Biopsy-tag : > S
set (10) I OEE
File of EID 3 > TSBAR
codes 22 S )
2, ¢ +RACIUG

SB#9993
SB#9992
SB#9991
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Implementation schema for pig tracing:
2) Identifying & biopsying piglets

Biopsy-tag Transponder

set (10) PTTTTTTTTTTTTT pToTTT T cartridge (10)
Ear tag with
EID code

SB#99999
~—

Injectable
transponder

S

OOO®

SB#9998
SB#9997

@ SB#9996

Biopsy taps ® | Shkesed

@ LF Reader @ | SB#9993

| o |Sh

e ommuN R w

@ EID code

Biopsy pliers 2 labels

Open biopsy tube | 8 .
without sample i Closed biopsy
& EID code | Z tube with sample
: & EID code

(

Biopsies rack (192)

Transport
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Implementation schema for pig tracing:
3) Biopsying pig carcasses

Biopsy tubes with serial  r-------------- |
number & bar code

HF Reader &

Carcass identified with Carcass HF label recorder

: ! transferred EID code on a HF

i ' _;_, label

i 9 —
i Reading

012345

Biopsy taps ! Open biopsy tube
PP \with serial number, !
,  &barcode ! .

' ! ! ' _without sample_ Closed biopsy - Recording
2 tube with » b carcita%s EID_8i
. . N samp_le lopsy tube seria
Biopsy pliers 5| & serial number

) number

Database of EID +

Biopsies rack (192) biopsy codes
§§>§§§§ eiD + DUd +RACIUG
Transport + -
< ~
pud

Biopsies storage bank (-20 °C)
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Material and methods

Animals:
— 2,108 male Duroc
— Seleccién Batalle (Girona) W
— |dentification at 9.5 + 3 d old N
— Slaughter at 7 month old (120 kg BW)

Animal Identification:
— HDX Injectable transponders (32 mm, Rumitag)
— Intraperitoneal injection
— Single use needles (23 x 4.6 mm)
— Reading controls (d 0, 1; weaning; end of growing & |
fattening, abattoir)
— Handheld reader (Ges2S, Rumitag)
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Material and methods

Biopsying ear tags:

— Biopsytec ear tags (E1; Biopsytec Analytik und
Logisttik, Germany)
— TypiFix ear tags (E2; Agrobiogen, Germany)

Biopsytec, n = 979 TypiFix, n = 1129




Biopsying ear tags and pliers

Biopsytec (E1) TypiFix (E2)
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Material and methods

Intraperioneal injection Ear biopsy

i
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Material and methods

e-ID transfer to the carcass:
— HF 13.56 MHz labels: (Tiris, Almelo, The Netherlands)

Slaughter line equipment:

— Low frequency reader (F110, Rumitag) —
iIntraperitoneal transponder reading

— Host equipment (Processor; Host 1, Rumitag)

— High frequency reader (S6350, Tiris) — Recording of
the high frequency labels with the intraperitoneal
transponder code.
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Intraperitoneal transponders
reading

‘Norfrisa’ Slaughterhouse (550 pigs/h; Riudellots de la Selva, Girona)



e-ID transfer from the animal to the carcass

HF Reader [E S
(13.56 MHz) &
E

HE Label
(13.56 MHZ)

- P LF Reader | !%l"ﬁ d |
2 (134.2 kHz) & | AW 4 B
\ Y | ._

‘Norfrisa’ Slaughterhouse (550 pigs/h; Riudellots de la Selva, Girona)




Material and methods

Sampling of carcasses:

l

l

Samples from 1,207 carcasses (Biopsytec)

HF reader connected to a pocket PC (i-Paq, Hewlett
Packard): — reading of HF label and linking of
carcass |ID with biopsy code

Biopsy tubes stored at -18°C

AN nf R0/ Af tha ecarmnl 'F tha
I_\l |a|y°|° Ul < /0 VUl LULIIC oAl ||P 1V LIS O~

verification
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Sampling of carcasses

HF Reader

€iD + DUd tRACIUG

Storage at Laboratory
-182C Ty
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Results: On-farm performance

Ear tags Intraperitoneal

Item, n (%) El E2 IP Pigs, n (%)
On-farm
Applied 979 1129 2108 2108 (100)
Mortality 122 130 252 252 (12.0)
Animals to trace 857 999 1856 1856 (88.0)

Losses 6 (0.7) 4(04) 12 (0.6
Traceability, % 99.3 99.6 99.4 -

€D + Dud t+RACiUG

Productive cycle: 217 + 7 d
Mortality: Pre-weaning 1.1%, ‘Wean to finish’ 10.9%
Biopsy process was easier with TypiFix than with Biopsytec
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Results: Abattoir performance

Ear tags Intraperitoneal
Item, n (%) =X E2 IP
Abattoir
|dentified 269" 117* 1844
Lost 95 (35.3) 44 (37.6) 472 (25.3)
Recovered 174 (64.7) 73 (62.4) 1376 (74.7)
Adhered - - 1159 (84.2)
lllegible 65 (37.4) 1(1.4) 0
Traceable 109 (40.5) 72 (61.5)

* Only a sample of ear tags was evaluated
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Results — Intraperitoneal transponders recovery

l I‘F Omentus /8

Injectable
Transponder

‘Norfrisa’ Slaughterhouse (550 pigs/h; Riudellots de la Selva, Girona)
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Results: e-ID transfer and DNA verification

Ear tags Intraperitoneal
ltem, n (%) E1l E2 P Pigs, n (%)
Abattoir
Slaughtered, n 856 999 1856 1856
Injectable retained, n - - 1844 1844
Labeled, n (%) - - 15707 (95.1) 1570 (95.1)
Non-recorded labels - - 81 (4.9 81(4.9)
Traceability, % - - 95.1 95.1
DNA audit
Samples 1207 1207
Analyzed 100 (8.3) 100(8.3)
Incoherence 4 (4.0) 4 (4.0)
Compliance 96.0 96.0

1 e-ID transfer results from the 15t day not included



Resistance test of the HF labels during the ham curing process (in
salt for 12 d)

n %
HF Labels 79
Losses 3 3.8
Recovered 76 96.2
Non-readable 1 1.3
Readabillity 75 94.9
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Conclusions

Intraperitoneal transponders provide traceability > 99% from
suckling period to slaughter

Low ear tag visual readability and retention at the abattoir

e-ID transfer from the animal to the carcass > 95% under
high speed slaughter line

Biopsying systems need to be better adapted for on-farm
and abattoir conditions

DNA analysis showed to be an efficient verification system

Validation of the e-ID system using DNA analysis showed

4% matching incoherence
eiD
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Further needs

« Improve recovery of IP transponders
— Promote adherence of IP transponders
— Develop an automatic recovery system
* Improve e-ID transfer from the animal to the carcass:
— Automatic labeling of the carcass
— Enhanced HF label design

« Conduct a cost-benefit analysis to evaluate the
implementation of the system for the pig industry
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Thanks for your attention



