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30.9 million tonnes
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Reasons for consolidation of the egg sector 1. j7|< —

¢ ‘]%tl:@%}i (2020) Farm Waste Management regulations
— \. ¢ L&}T{l“*{jg\/j Stricter on farm government verifications

* &)\%ﬂ*ﬁéﬁj}?% - Economies of scale for input (feeds,...)
i & o }—D?\f %&t:q:%ﬁé - Improved quality & biosecurity programs
¢ le:l :: E[(J E&jﬁ - Development of the egg processing sector

@ ® %’%ﬂ{ﬁ*ﬁEgﬁ - Cost pressure from retailers
W« 6555 S0 WA SR ] A B A - e

and Food safety measures

- _ [ fi%ﬁ ‘fl%, %’%‘ E]/‘J |—_:f iﬁ}ﬁzi - Cost of Marketing to younger customers
"o ?_i;')jé_é |:l]:|£] HEH - Development of national brands
) o }—D?\f %‘;ﬁ] i‘é E](J %g‘j% - Higher expectations for safety and quality
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Many types of Eggs to satisfy consumers
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Cage Systems
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Main housing system used globally
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Offer good conditions for health & higiene
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Low mortality when well managed

. 47—
EIRYYIIeeesis

i 4

-

PR BIR 1-

Present some restrictions to the natural behaviour of the
birds for conventional cages — improved with new enriched

cages



ﬁ&%ﬂzﬂ ﬁj:)_[x/_'j % Cage-free, Free-range & Organic systems

© Sipa Press/Rex

o BB ML I A] BEE

Different options with or without access to pastures
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More natural behaviours
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More health risks (fractures, mites, parasites and dust)
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j’lﬁ*— Conventional Housing Enriched Colony Housing Cage-free Aviary
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?&Eﬂﬁ Mortality

ﬁ[ﬁﬁ_ Disease
%E%?E}E* Bone strength
1'% % Injuries

=) Behaviour
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ﬁ%fp’? Bird cleanness
?ﬁ?fﬂdk Husbandry
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Housing systems in selected countries
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Source of proteins, vitamins and minerals

= = = w4
 mHEH, ZTHMK
High quality protein — quantity (6-7 g per egg) and quality (amino acids composition and
digestibility)
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Source of several fat soluble (yolk) and water soluble (egg white) vitamins;
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Some xanthophylls and carotenoids,

s BR WEL RSER V) HIRIR

Source of minerals like iron (Fe), phosphorus (P) and selenium (Se);

¢ ‘&ﬁVC No vitamin C;
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Egg formation & possible defects
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HH L og *@ = Structure of the egg shell

PORE CUTICLE

VERTICAL
CRYSTAL LAYER PALISADES
MAMMILLARY
CONE
Shell membrapes
) S 50w
INTERNAL AT
SHELL MEMBRANE EXTERNAL
SHELL MEMBRANE

K& Hincke et al., 2012 — Frontiers in Bioscience 17: 1266-1280
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\ F_:l Egg shell defects
@Eﬂ%éﬂ - Hairline cracks
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Small lumps of calcified material
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elled eggs and shell-less eggs
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Iﬂlé% Presence of blood

Sk USDA Egg-grading manual



.EE EI/J L'l; \ IKF_:I Egg — Quality Defects
°&m@ﬁmﬁt —Hek B
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Presence of a piece of tissue from the oviduct in the Ij\j }‘E
egg white or egg yolk AN X Meat spots

o RIFFNEAE ISR A e )
IS o s ) 58 T i 45

Incidence increases with the age of the hens and with
certain breeds of birds
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Can be identified by candling of the eggs

EIE@ lﬁl ﬁ‘é IEJ iElQﬁ Not a food safety

>KiE: DSM Optimum Egg quality — A practical approach
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Detection of external and internal defects
Removal of dirty eggs



X—‘% /—ﬁgiﬂ @ - ﬁ‘ . Eggs and Food Safety
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Food safety starts at the farm - “From farm to fork”
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o TRIBLAIF BN

Feeds and other supplements (B and C)

Risk assessments
of Salmonella

in eggs and broiler ° 7k$|] f‘é%}ﬁ%
chickens . .
Water and air quality (B and C)

o HATHEIH

Veterinary medicines and other residues (P and C)

o LW PR TP

Biosecurity and disease prevention (B)
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o M 5K 5 Rodents and pest (B)
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= Salmonella spp. and the Eggs
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Penetration of Salmonella 7

HORIZONTAL
TRANSMISSION

through egg shell and membranes
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Salmonella
oral intake - - B e e
Salmonella in faeces or vagina = \
\ " S. enteritidis
S. typhi@urium
Eggs post lay

» Systemic spread
» Ascending infec!
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S. gallinarum
S. pullorum
S. enteritidis,.

Survival and growth
in albumen and on the
viteline membrane

Dlonization

Internal contamination of the eggs
through infection of reproductive organs
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: EI,(J \]//I\ I‘j EE —;EP = Salmonella spp. and the Eggs
m Kﬁ j< % MAIN FACTORS

o XA AR IR i TH

Insufficient cleaning & disinfection between flocks

o L E

Rodents (rats, mice) in layer house

o ANUFHIE IR DARMN

Poor Farm management & hygiene

AN B R E 2

Poor Feed management

HEE/E—\%’ Eﬁ{j—\%’ il“J /E?%

Dirty eggs with fecal materials, cracked and leaky eggs
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& safety

over time




=51 E Egg white
tl%:‘)":i — Characteristics:

 Egg white — 60% weight of the egg:
— TELLDNE > 11% proteins £ [ i

SHELL MEMBRANE MEMBRANE

> 89% water 7K
e Chalaze, thick egg white (60%) & liquid egg

-

White (40%) Z i
™ /j wx +  pHB5.6-7.5(CO,) BRHHE

/4
/" Evolution with length of storage: fi# sk i} []

° /—:L’fziiﬁgiitﬁ% Gas exchanges
. 7J<§3\5FDC02§359§ Losses of H,0 & CO, -> pH 9.5

- UPIREEH (FEEH) 4RI
Change in structure of Ovomucin (glycoprotein)
->§{%*'ﬁ§j’ﬁ§'§ Loss in viscosity of egg white

INTERNAL
SHELL MEMBRANE

THICK & THIN
EGG WHITE
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Egg white — Determination of quality
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Time (weeks)

Q Loss of quality over time
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Losses in the height of the
albumen and Haugh Units over
time and storage temperature

i

K5 Feddern et al. (2017). Ciéncia Agrotecnologia 41: 322-333



JjJ ﬁ% tl%:'réf E,(J j:le'[\ 5% Loss of functional properties

—&— 37°C
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Faster losses at warmer temperatures

Haugh units

0 10 20 30 20 [

Storage time (in days)

Storage time (in days)

KIE: Nys (2017). WVEAPH Postgraduate program - Dakar, Senegal
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Vitelline membrane
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Egg yolk
R characteristics

* Yolk —30% weight of the egg:
> 50% water 7K
> 30% lipids A5
» 17% proteins = =
> Vitamins & pigments 4t 4E X {0 R
. o= T3
*  Yolk and vitelline membrane £ 25 A1 I

fit 5 P[] 7 R (K] AR 4

Evolution with length of storage:

* /—?ﬁ:ﬁfﬂ% Vitelline membrane fragilized
* 7}(%{?{,@] Flow of water from egg white

* ﬁﬁﬂﬁﬂfn ﬁ@lﬁ’gﬁﬂﬁwmmeincreased

and shaped modified after opening the egg
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Yolk colour depends of hen diet formulation

Figure 2. Wavelengths of various carotenoids used for yolk pigmentation
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Red carotenoids

K5 DSM egg yolk pigmentation guidelines 2016



Loss in food safety

40 » 37°C Bactericidal effect

~~
30

>' Bacterial growth

N
o

I
—
W

—

—
0
<8°C

ULRLT LR
v

0l
.
LW o]

No growth

Influence of temperature on
bacterial growth (Salmonella
enteritidis)

KIE: Nys (2017). WVEAPH Postgraduate program — Dakar, Senegal
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In the 1980s,

Dr. Humphrey (Swansea University, UK) defined the

shelf-life of shell eggs for safe raw consumption, with regards to
the risk caused by Salmonella enteritidis

Safe Shelf-life = 86.939 — 4.109T + 0.048T?

T =30°C
T =250C
T =20°C
T =10°C

Data used in Japan to justify the
safe consumption of raw eggs in
many dishes

7 days

14 days
23 days
50 days

KIE: Humphrey (1994). International Journal of Food Microbiology 21: 31-40
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Loss in food safety
o MEEIRE 2y \NEE 705 5%
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Bacteria can easily penetrate through
cracked egg shells

« RGN Z AT I LT
(BB RKED

Cracked eggs should be diverted towards
egg processing (Pasteurization)

b & Wi — 2019467 3
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Gen Z, new consumers = new expectations
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Evolving buying factors for foods

(EESZS BRI R
Traditional factors New factors

® 1{?*% Price ¢ ﬂ%lri = Authenticity

o %ié_ ete v @nn Ff@ Food composition

[/ v E‘Z/\ﬁJﬁé List of ingredients
) /f%%J r Convenience v ﬁ_/E%r Healthiness of foods

T j::[: Q:IZ IIZ:E = Sustainability

Zziilpk‘ﬁf Farming practices
Zjﬂ@ﬂlﬁﬂ%” Animal welfare
E’;/Iiﬂéj:j*il’ Packaging materials
@ IIIIIIIII ‘]E% Food waste
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Eggs addressing new consumer needs

o XTRFIR T B I A U
Commitments to specific production standards

(Animal welfare, Food Safety & Quality
standards, Diet formulation)

« TP, ToHREE-ESeE
Antibiotic-free production and absence of
residues = Authenticity

o /DT IABE B RS- AT FF ALK
Use of feed ingredients improving productivity

and reducing the impact of egg production on
the environment = Sustainability
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—if“zﬁ%é’ﬂ @C, The consolidation of egg production will allow farms to

o |

implement better food quality systems while also improve production efficiencies

o JIEGRRE A IR AN EIE RIS RET, HIE R %N
Defects can occur during the formation of the eggs but none cause health issues

o MBS G4 LUIE IS HACCPEA il

Bacterial contamination of eggs is controlled through a series of programs based on

HACCP principles

o T 5T EE 24 T N TRD AL RS e
The quality of eggs is affected by both the length of storage and the age of the birds
» M —RHIFEZ

Considering food safety as a given, Gen Z consumers expect more from the food
system (healthiness and sustainable production & value chain)
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