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Danish Pig Industry 2020
200 T X —Y DEREE

Pig Producers: 2.890
WEREEH2,890

Live e
15.2 million
Ll DR ]

AR plapghber e
=166 million paga
EEMEL G

tican

W a i T AR
Lnza=ri izl
Diowrinii - 1O O A I 20

Souroe: Daniah Agricultune & Food Council

Slaughterhouses in Denmark
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Structural development & consolidation

i oy
BEOZLERE
Pig farms o BT 69,000 2,890 F
No. of pigs produced B4 13.2 million 31.8 million BHHEE
Average production per farm
L 27 ) e Y 192 11,003 @
Mo, of major slaughterhouses 20 2
EELEEY
Slaughtering’s bt i1 13.2 million 16.6 milion BAHIE
Export of live piglets 0 % H#H 0 14.9 million  FHFHE
Export of other pigs fii 0k 0 0.3 million =Va}i]

Sowece: Danith Agricultune & Food Council

Slaughterhouse companies in Denmark 2019
019FDT I —7 D LERH

Danish Crown (74%)
5 slaughterhouses in DK - size from 1.5 - 4.8 million kill. Yearly
Tow>1959> (EBRS17 7 4 %)
EAICSODEER, FHEEHT 150D/ 17/
8 05 48075 8R/ P/ R

Tican + Tonnies (20%)

2 slaughterhouses with 3.4 million kill. Yearly
T2 (BRZ172 0%)
EMIC2O0LER. FRIEEH34078

6 small slaughterhouses (6%)
Killings between 60.000 to 300.000 yearly

6HFRONEIRIRREEE (ENI76%)
FRIEEHEHNS30HER/ HFR

Spurce: Danish Agriculture & Food Council
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Climate SURZE)

Distribution of carbon
footprint from birth to
slaughter

HENSER|ETO
“EMeR AR

11%

Continued improvement in productivity will reduce greenhouse gas emissions

BREOTEEMORLERZENRTAORIRIZOEHND

Year 2005 2018 2030
No pigs per sow (yearly) 234 31,4 35,6
R T DA T
CO;e per kg carcass 3,00 2,74 2,55
EE kg &EED CO2HRHE _ _ _
COe 2005=100 #522005% = 100 91 B5
100

100

a0 \
Bl

&0

50
2006 2011 2018 2025 2030 2035 2040 20435 2050

Souproe: Danih Agricultune & Food Council
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2. BREXDT Y XIL

The current status in the Danish pork industry
Traceability and product data

Tre—0OBFHERORE FL—-YEUTALA—LBRT—2
« Traceability of each carcass lo supplier:
AEEDEEED P L—PEUF A —
= Ham tattoo ar groupwise transport and procedures,
EEOARSE UYL~ FTOREE R

« Blood managed in batches (i.e., which supplier's pi
contribute to each baichﬁ. 83

BTORESER (TAhs, FORBOBSFRFAORIERL TUES)
« Gambrel (transport medium) identifier: RFID, number.

Ve (MAAR) 589, RFIDES

+ Supplier d_al? (supplier |0, production form (conventional,
welfare, bio)).
ERENT—5 (SR, SENE ([RB. T=072T, #W)
= Additional data: Gender, welght, LMP, slaughter weight,
veterinary status,
aHEOF 8 (MR, LR, &E-oNEE., B
« - After cutting: Traceability to supplier through:
P PG E =R A =
. Iﬂentiyiers on transport media {e.g., RFID on "Christmas trees”™ and
boxesl.

I (M, Telzvar =] CHORFIDEE)
= Production time
waEm
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The current status in the Danish beef industry

Traceability and product data
TR — OFRESE ho—HEUTA —LEET—%

« Ear tag and registration in CKR-
register

AR :ECERERRN~RE
= Data on rearing locations an
conditions for each '|ru:1iw.ridaueﬁ| animal,
ERRORBNR BT ET =5
* Look-up in CKR-register for each
animal prior to slaughter to ensure
animal appropriate for slaughter.
EfFoRcEapmitE 2l BL TSRS NS
sz, CKE!HHI?T;-.«&]’& ?
Traceability on individual animal through
slaughterhouse by means of
EORECLEZZEROEEDETOF =Y EYF A=
» RFID and printed barcodes on transport
media and printed tickets on carcass,
quarters, and primals.
RFID%, REEO == F, EMeRA s ESRC
MELEFre b

Product digitalization
Current status: Online grading

WROT Rk
i=E p il b O B

FRONTMATEC BCC-3
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3. BROEG EBEEXZDBEL

— A | &fEIC Kk 50Ky M
M-I EBHE -

DA MHIEH
TECHHROLOGICAL
NEFITOTE

State of the art automation Pig slaughter and deboning
BFOBOLERURBOBEIL

Byt
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DA MHIEH
TE

Traditional cattle slaughter line

EROFDEET A~

BAMIEH
TECHHOLOGICAL

Automation options limited

BIEDAT SV ERENTVS

Automation
becoming available

R i B AR

Automatic hock
cutting

Improved hide pulling
HEOAR

31

T DR
i

Automatic vision |
grading

Automatic
scribing

DRI PRy RCLSAED

.1 Automatic splitting saws and robot

splitters
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4. BANEZEDF-SEHASEMN

New equipment targeted for the pork and beef industry

BRRUAREREE ORI RE

» Detection of foreign objects — That object should not be present in here
Kokt - BUWERALTEEZSEW

« Automated product recognition - What products are we looking at
BB MROME - LomnlMaTHRLTVSS

+ Automated box inspection — Is the box fit for the job
BEfRRyIANDRE - CORYIAAERGELTLSH

» Automated veterinary inspection - Is the carcass OK
BEIEEZNRE - CORAEROKH

+ Detection of boar taint from pigs - Will the meat smell when cooked
BOEROEY - FRUERICRICRVTT SN

* Reduced equalization time using electrical stimulation - Earlier cutting
without loss (up to 5 hours)

BERMEERATHLCLNTF(EIM equalization OHIREL — D2RUICE % EHE( R A SE M)
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Detection of foreign objects
Tt B 1

* Vision cameras are the only way to find thin plastic - xray can't “see” it
WL IR R T —OARRE AT - KT TEDN
. wsf‘l% can detect objects visible in the surface, ansd with high speed and two-sided

A Ta
ce |s inspected - improving the performanc :

EZahdSiEEmCRAIRMIELTSES, IEH-’:WH FTHRETICLICED, BmEaslcBElTED. ~Bhe L
+ DMRI have available high-performance equipment able to meet the requirements
DMRIE. coERICHIE TESMIEEOEEBEEI TS

« Fast - Able to monitor products passing with more than 1m/sec belt speed

1m/A oL b A - TR MRS TEC -T2

* Single or two-sided solutions
FEsEdfTowvii-2az

« Multispectral camera and lighting able to detect small objects even down to 1x1 mm
1x1mmEERMEEHTEITNF AT LN ASL SN

* Removal, either automatically, or by halting the belt, for subsequent operator interaction
BERsE. R @ EOSFERTRE

wa  Single sided detection with and without automatic rejection
TR M—pAEToRYRE (BDHRERME - EDRREELL)

EDMRI

=% Plastic detection
B Coarsc oround oroducts
FHAF Iyl !
(FH2XEZ) (RERG AT g3 A S
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omusn Double sided detection, in a Waterfall setup
YA RPSORBER (S7REH)

L i il

| e || - 15 EBHAT
A ) il |

S il Upper camera

Lower camera

i

Automated Product recognition for routing boxes

WOXFE(M-M" 992 ) POR GO S BHEE5H,

Software (Al models) are trained to recognize the possible products and will determine the
product in gquestion, along with the probability score.
VIRIIF(AD THREEMEBETERLICREIE. —EOMETETOESMETEIMERETS
+ Recognition can be made in boxes as well as on belt.
A ARSI DAT ETIE T LNl HE
« The equipment will also be able to find foreign objects in the surface.
COFEM TEREORMOBHEITITENETHE
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SHB3EE BN RAWEOFR v TS AERERE

To~Y—JRABERS
(7 =<)Ly L7 = 7ERIEER)

(7> ~— 2 BEARTRATFX]

SH3E3A

NEMEEABRRRNEERMRHARE L 2 —

« EU and Danish regulations EUtF>I—U0#RE|

* Council Re%uia:iméEuc‘j na. 1099/2009 on the protection of animals at the time of killing
& EDHmOBRO : :M?’_ﬁiﬂﬂ‘iﬂﬂ!lﬂﬁﬂﬁﬂilﬂ'

* BEK nr 1751 af 30/11/2020 Ministeriet for Fadevarer, Landbrug og Fiskeri {about stunning and killing)
FoN-TRE-RE-RMEESN17518 (2020/11/30)  (AFZLRY EEILINT)

. Cnuncil-hegulation (EC) No 1/2005 _r.:;f 22 December 2004 on the protection of animals
durinlggtranspnrt and related operations and amending Directives 64/432/EEC and
93/119/EC and Regulation (EC) No 1255/97

ORI ORMICAIT SEUMBERME 1/20058 (2004/12/22) RUSITIESW64/4328/EEC. BRU
WO3/1198/ECRIATMAE 1255/978

« BEK nr 26 af 13/01/2020 Milj@- og Fedevareministeriet (about transportation of live animals)
F:z?_—{?m!l-ﬁﬂ-ﬁ%ilﬂﬁﬁ tZUZU_H.-"l:]} (ERTIRIMOWGEL AT

=l % 5. A/
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Aim of regulations - Animal welfare of slaughter

animals
HAOBN - £ED2ENABPOTFT=—IILDTILI T

- Killing animals may induce pain, distress, fear or other forms of suffering to the
animals even under the best available technical conditions
EhoeEDE, FIARELEECE#TITRELTE. BiCHA, FEVEWN. 2othoBLAESA
Se]REtEted

+ “Business operators involved in the killing of animals should take the necessary
measures to avoid pain and minimize the distress and suffering of animals during the
slaughtering or killing process, taking into account the best practices in the field and
the methods permitted under this Regulation.”

“BMOLEOEITIERER, 20N TFOREFEPES TSN EEBEL, LEOROMMER,
FEPELAERNEICT RIS EHMEEEROSTE, "

Training and Certification of
Operators ARL—H-DR—=>4
X

o]

Pigs and cattle (B&4d)
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Certificate of competence
fZHESERRE

= It is the responsibility of the owner of the slaughterhouse to ensure that employees have a

certificate of competence
« EREENMEEEIPERESTVAIEEHETIOE, LEROMEEOHETES

= The certificate of competence contains information on
FRAEGERARICIE. LI TR EmENTVS
+ Animal species Enaiian

¥ The operations MEEAE

¥ Stunning method(s) A9

¥ The holder of the certificate having passed the final examination BEHBOSIEETHEICE

Transport from farm to slaughterhouse
BIZEhsEERFETOHEE

- Mandatory courses for lorry drivers (EC Regulation 1/2005)

HMBWEREFOrSOeAI-Z (ECHANNEL/2005

The load is divided into smaller compartments “._____ The day of slaughter ~ ¢E4E

B R O S TR

= Rubber or aluminium checker plate flooring
ThskRFAZBOFIvh—JL—HREHET

* Longitudinal ventilation openings
HAmEoimEOE

« Only animals fit for transport
WRICEL R DA E MR

+ Feed every 24 hour and water every 12 hour
240 RCE. RZ12MIECSAS
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Unloading and lairage
B\ FALE (FULEEFR

Pigs (B%)

Lairage and driveways
(+UVEERT & BB
- Pigs should not be housed in groups larger than 15 animals
B SEALL OB TIHAERL TIABATL
+ Pens should be large enough to ensure that all animals in a pen can lie

down
AL, PVSTATORMIRCENSL 30k EETRAIE

- Access to fresh water
i 2w QN o

+ Uniform flooring, walls and good lighting, no disturbing noise
B8 -BREANS—T. EENTICE

+ If possible, avoid sharp 90° bends in the driveway
AHETHNIIRNIEE 9 0 HORAERITSIL

+ Sick or injured animals should be taken well care of and, if necessary, killed
to avoid suffering

MELTHELEBN U TEL. RETHNEIEMES ALWLICRASTIIL
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Stunning
AR

Pigs (&)

Moving pigs in a semi-automatic driveway

and stunning system
BEIS B2 U3 LA BOBBIERI IS AT A

= Pigs are driven automatically through the automatic raceway
and up to the dividing station in front of the stunner
MEERREEETED. 25 r—mod s Ta TN S
« Groups of 7-8 pigs are let into the dividing station at a time
Ba7-sMmEET. —EICHTIMC A NSNS
* The pigs should have time to respond to the gate opening in
front of them, before the operator starts driving them into the
next section of the system
AR — SRR ERDZ AT AD T2 IR ETIRIC. ¥~ R
B THBICHE TE3RBMERLAS
= If it is necessary to encourage the pigs to go forward, use bat
or pig paddle
Franiz 2B R 0SS, SUEA R ERTS
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CO, stunning in the Backloader
/\w)0—-5—TDCO,RF=>Y

Time from stunning | Time in
st
[

120 sec. T_I_ .

130 sec.

140 sec.

150 sec.

160 sec.

Progress of stunning
A DT

« Level |: Reduced pain sense and coordination, insensibility. Still conscious, but dizzy

LA : IRPIEEHHMETL, MBECRS, BilEHN555593

+ Level Il: Unconsciousness, loss of muscle control, most reflexes intact. Hyperventilation
and cramps can occur

LAUVIL: B0 K, FAOHIEFEE. Mo THEEAERRREL. BIFREENIEC S0 55

« Level lll: Surgical stunning, gradual stop of reflexes, no muscular tension
LAJVIIL: SRR, 2 (ICRSTHYELE. APAmshes

« Level IV: Overdose, respiration disappears, cardiac function reduced, complete loss of

cerebral activity
LAILIV: BESS. IFREE. DHEEEET . EihTSiE%
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Meat quality
parameters related
to pig handling and

procedures
%‘EG}HRD}&LW‘J#HEEJ:E}:]%G)J (5%~

Blood splashes and bruising
BRI TS

« Blood splashes are mainly a result of poor handling, inventory or the
stunning method
BT, FRDGEDRME RS EDELS

- CO; stunning results in less blood splashes than elactrical stunning,
captive bolt gun and shooting
BB RICEDAF LA MBS v Tre TR
IRRICLSEOE0mBERENUAEL

= Rough handling can cause blood splashes in the muscle tissue
ELELERIRLT. RPN MR R EL 08D

« Blood splashes can occur as a result of poor treatment and stress
MR LA TRET LSS

- Gates lowered on the back of pigs, or pigs hit by push gates

BROM RIS — RSk, Tesad - MRS HS
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pH development pHOZ1E

If pigs experience acute stress before slaughter, there is an increased risk of el

developing Pale, Soft and Execudative (PSE} meat which is meat with too low pH

pH Lo
EEDHICERF 2R A N A2 RS S, POpHINE T LAES ra

(PSE: Pale, Soft and Exudative) FREETIVAINEAS
+  Poor handling procedures related to lairage and driving animals can
cause acute stress in pigs Hours after slaughter
B VR R OEDIBL IS EFELE, BRI
ARLAESZEIENS®S

If pigs experience long-term stress on the day of slaughter and therefore
become exhasuted, there is an increased risk of developing Dark, Firm and
Dry (DFD) meat which is meat with too high pH
E2DHBICERFERMOA N 2RI THELEES. pHIEVDFD
(Dark, Firm and Dry) FIFRETIVATNEGES
* Long transport duration and fighting among animals can cause long-

term stress in pigs

ERMoEECmELos0E. RCRENEAF 28533

AliEtEN D

Stunning and sticking

RBZUGEBRBIL(RTa vX2T)

Cattle (&)
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Captive bolt stunning
FrTF4 TR NAA =Y

+ Penetrating captive bolt stunner: Serious and irreversible damage to the brain
caused by the shock and penetration of the bolt

BB vIT IR RS-« R OEREIGRICLD, BICEAIOFEI@ENRIA-S2533

- Non-penetrating captive bolt stunner (only religious slaughter): Serious impact
on the brain due to the impact of the knocker, without penetrating the skull

IEMERFr I IR RS- (RROE200H) - HESEEECY. vh—olRTRICERR
BEWESAS

+ Drive animals into the stunning box with your hand, alternatively with an electrical
prodder but they are not recommended
FTMMERIL TR IACAND, BREOMHER FHERLEL

Stunning — fixation and shooting
Ao — RIEETE

« The EU regulation states that animals must be fixated both
horizontally and vertically when stunned

EUDIRANTIL, 2922095 Bk T BEOHAICRELRITNE
HogUEENTLD

. WEti;out fixation, errors occur in up to 30% of shootings (UK
test

FEELDAES. BIG0%OITRTIS-FEEYS (BETOMER)

« Fixation of the head in one direction reduces errors by up to
5%

e —HRICEETSCLT. BASWHITIS-HERTICLNTED

« Fixation both horizontally and vertically reduces errors to
almost 0%

K- SRS EORECLD. RERFFECLICNASILNTES
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Recovery signs from stunning
AA= AT B OEIHEDIE(R

+ Trying to getup 5 LENE3ETS
- Conscious movements Eilif9LE=
- Spontaneous blink with the eye BREROBRODEELE

+ Nystagmus ERERIR S
Signs of recovery in £ PR ;
increasing severity Excitation (contraction of muscles) HEIE (BHEIOINE)
from green to red . R
RIS BT Regular respiration AR RIFIR
DR * Eyelash reflex FOERN
+ Corneal reflex AERE

» Superficial gasping respiration %R

Stunning and sticking
AT EMERIL

Indicative guidelines for time from stunning to sticking (stun to stick

interval): ZASTHSRFELETORMOBE (29U HEMRBILE TORE)
Stunning method Stun to stick interval
AF= TRk A5 rSBELET O
Penetrating bolt pistol Max. 60 seconds
HEAILREZ R X6 0
MNon-penetrating bolt pistol Max. 20 seconds
FERERAI FEZ R ®A208

An animal welfare officer or other certified staff are responsible for regular
assessment of the stunning quality, e.g., check cornea reflex
PRI FEREERIMOETFIALI IR, fARITANEROFIeIRE,
A9 ot ERNICTHET I MEEERS.

94



JAMTIFERIEER
o

Religious slaughter — EU and Danish rules
TR 5 - EUET >N —-IM#RAI
+ EU: Religious slaughter must only take place in a slaughterhouse
EU : RE0VE E2DREBBTOMTORINERSEL

+ EU: Bleeding must be performed immediately after the animal is stunned by cutting the
two carotid arteries with an incision across the neck from ear to ear
EU : OIS JEEC, BEMSEETEE ML T2R0BBIRERL, Bzt 36ENH5

- DK: Meat and other parts of the animal are to be sold or resold to populations
demanding animals slaughtered after religious rites
DK: FavEnOfboBMizis, EHOHEINO&EIC LN e e T 3EEICREERIBRT AL

« DK: If stunning is not sufficient the first time, the animal must be shot immediately with
a penetrating bolt device or stunned by electrical current
DK : 1BIBOR9> I+ 08 s, B5CEBE L MNEM TR . BETAYL VY
LA nERsiu

DANISEH

TECHNOLOGICAL
INSTITUTE i

Handling and
procedures affect

meat quality in beef

ERDRWEFIRNHDNE(C
EE523
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Registration of bruising and blood splash
FIEEP MO

It is a good idea to continuously register bruising and blood splash
R mOFE SR IEML TSI

*  The location can give an indication of what has caused it
TOEMILICEST, ANRETHEMEHETENTED

Damage to the back can be caused by hoisting gates o
BOEFRS - FTE PRI A-SFRETEIENES

Damage to the hip bone can be caused by equipment
EEOREID. BBICITSIEEI2N30EENSS =

Damage to the tail root can be caused by transport trucks e

FRARSIOMERD. M EE EEOS RN HS

e e Too high pH
pHHEIED

* Poor handling and procedures as well as fighting among animals can lead to
animals being exhausted at the time of slaughter
TRV ZIOMOPFENR. BMELOFAME, LEORCBMOMERBBNLSES

* When animals are exhausted at the time of slaughter, there is an increased risk of

high pH in the meat
EEDRFICEYMHEELTVSE, IOpHY LA TIVAIN @GS

* Too high pH in the meat is a meat quality defect associated with low shelf life
BOpHIBESL, BEFFE(EL. RFEIEFELS
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D EBHOMEZK L 2L LE L7ze RMEFEIIHM IO F 7 AV ZADDHREFHDIREDT
7. R ICHIBOEMFRMERBEZE LT, Frv—2r 2+ —2Z b7 ) 7TOHRELITV
F L7
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oo F oA VAOFEIZ X B MR LORELOTFEOWA L, HEZL 5 ¥
TRPEHILIE X5 2B WIRIIZH D, Ly ¥ v 7 RBE L %2 47 ) BRI 5 &2 33 5
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WD B 7280, TR DOFMTEE % BT MAE L7,
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