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Dear friends and colleagues,

It is a pleasure to welcome you in Nantes for th@XEuropean Symposium on the Quality
of Poultry Meat and the XVI European Symposium gg&and Egg Products. We wish
you a very successful symposium, taking advantdgéh® numerous opportunities to
establish new friendly relationship, to discussllelnges in your area and to reinforce your
collaboration for emerging new projects. This babdlabstracts includes the summaries of
about 190 accepted contributions originating fradrd8ferent countries. A printed copy of
the Book of Abstracts and a USB memory stick caritg the Symposia Proceedings with
the full texts of the presentation are distribuieall registered participants.

The French Branch of the World's Poultry Sciencesdksation (WPSA-France) and
Institut National de la Recherche Agronomique (INR#orked together, in close
coordination with Working Groups 4 and 5 of the &pean Federation of WPSA to
organize these joint Symposia under the Egg Meab 2anner. We hope that this fourth
French edition of Egg-Meat symposia will be as sgstul as the previous ones organized
in Ploufragan (1983), Tours (1993) and Saint-Bri¢2@03).

The scientific program is organised in 4 commorsiees and 7 dedicated parallel sessions
for each symposium and will highlight current resbaabout product quality in the poultry
meat and egg producing chains. In the plenary @essquality will be considered in a very
broad sense. Outstanding speakers will cover asgecicerning innovation in response to
consumer’s perception, evaluation of waste andelss the production chains, and
benefits provided by the livestock sector in Eurdpemmon sessions will also cover food
safety issues and the influence of poultry nutnition product quality. The specialised
sessions will cover the most productive fieldsedeaarch in meat and egg quality, with the
participation of invited keynotes speaker and detbcshort communications from the
participants. Posters will also be displayed thimug the conference to allow discussion
with their authors during coffee breaks.

We address our special thanks to all members of sttientific committee for their
contribution to the program and the evaluation b$teacts, and to all members of the
organising committees for their involvement intce threparation of the meeting. The
French Branch of WPSA expresses its gratitudedaponsors for their valuable support to
the meeting’s budget.

We wish all participants a pleasant and fruitfuletireg in Nantes.

Christophe Bostvironnois Chairman of Organizing Committee, president of SKP
France

Michel Duclos, Chairman of Scientific Committee "XXII Europearyr§osium on the
Quality of Poultry Meat", secretary of WPSA-France

Yves Nys,Chairman of Scientific Committee "XVI European Syosium on the Quality of
Eggs and Egg Products™
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[A1-01]: Common plenary session  (ID: 100177)
[Netherlands]

Consumer perception of poultry products and consegences for innovative
production schemes
Tacken, G.

LEI Wageningen UR, Department Consumer and Chains
Corresponding author: gemma.tacken@wur.nl

In market oriented product development, identifmatof consumer needs and demands is
essential. The Theory of Planned Behaviour (Ajz2006) provides a framework for
analysis of buying motives, buying intentions, mgyibehaviour and product satisfaction
afterwards. A consumer survey of 13477 consunmetisd 27 EU Member States identified
the most important motives consumers take into @wticavhen purchasing poultry meat:
sensory cues (‘the meat looks fresh’, ‘the meatkdotasty’, ‘the meat is displayed
hygienically’), price (‘the price is reasonablethé price is affordable’) and origin (‘the
meat is produced in my country’). Animal welfareda@nvironmental motives were less
important (‘the meat is organic’, ‘the meat is aalnwelfare certified’, ‘the meat is
produced according to environmental standardshnsiimers all over the EU had positive
intentions towards animal friendly and environméffitendly meat types. But there was a
gap between intentions and behaviour: only a spraportion actually purchased these
meat types. Higher prices and lack of awareneskiexthis difference. Less than half of
the consumers were aware that these meat types avaikable (organic (49%), animal
welfare certified (44%), nutrition claims (35%)asbhtered according to religious rites
(25%), environment/climate certified (15%)). Howeveawareness differed between
countries, with EU15 consumers being generally naware. Finally, taste, freshness and
availability of meat produced in the home countrpv@ product satisfaction levels for
consumers. This study shows that for marketingesf mnovative production schemes in
the poultry meat market, consumers have to become rmware of the choice options,
since a large group of consumers isn't aware ofcti@ice options. Next to that not all
consumers are aware of the consequences of theirbmhavioural choices on poultry
production. And the gap between intention and biglmvshows that consumers don’t
recognize choice options in the stores.

Keywords: consumer behaviour intentions motivesipotion schemes
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[A2-01]: Food safety issues in poultry products (Meat)ID: 100182)
[United Kingdom]
Campylobacter in the poultry meat production chain
Vidal, A. (1), Rodgers, J.D. (2) and Davies, R.H3}

(1, 2, 3) Department of Bacteriology, APHA, Unitikthgdom
Corresponding author: Ana.Vidal @apha.gsi.gov.uk

Campylobacter is the most commonly reported foodvbdacterial gastrointestinal disease
in people worldwide. It is estimated that there ari@e million cases of human
campylobacteriosis per year in the EU. Moleculat apidemiological studies indicate that
broiler chickens are an important source for huniafections. Campylobacter are
ubiquitous bacteria, frequently associated with twntamination of broiler flocks.
Campylobacter-colonised broiler chickens can harlveuy high numbers of these bacteria
in their intestines and are the primary source dontamination of the carcases during
slaughter. Handling, preparation and consumptioibrofler meat may account for 20%-
30% of the human cases while 50%-80% may be at&ibto the chicken reservoir. A
harmonised EU baseline survey carried out in 2@0éd an overall EU prevalence of
Campylobacter-colonised broiler batches of 71%, 26 of broiler carcases were found
contaminated with Campylobacter. This study shovgedat variation in prevalence
between Member States and the level of carcaseamdamdation varied widely between
countries and between slaughterhouses within cegntrA large number of factors related
to poultry farm and poultry abattoir environmenigldo poultry production and processing
management practices have been associated with y@&wapter contamination of broiler
flocks at various levels of the production chaime3e factors are likely to be intimately
inter-linked, resulting in a complex epidemiology@ampylobacter in broiler flocks which
remains poorly understood. Despite the large bafdsesearch on the epidemiology and
control of this organism, there is little clarity iterms of validated practical control
measures. It will be necessary to better understia@dnultiple interactions between this
organism, the poultry environment and the chickest lduring transmission along the food
chain in order to develop effective preventive aodtrol strategies. A review of current
knowledge of the epidemiology and control of Campycter in the poultry production
chain will be presented.

Keywords: Campylobacter, poultry, epidemiology, ttoh production
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[A2-02]: Food safety issues in poultry products (Egg) D:(1L00183)
[Belgium]
Risks of spoilage and Salmonella contamination of tableygs
De Reu, K. (1), Herman, L. (2), Heyndrickx, M. (3)Leleu, S. (4) and Dewaele, I. (5)
(1, 2, 3) ILVO - Institute for Agricultural and Fisries Research, Brusselsesteenweg 370, 9090 NMeligium;
(4) ILVO - Institute for Agricultural and Fisherié®search, Scheldeweg 68, 9090 Melle, BelgiumF¢merly

ILVO, now Poulpharm, Prins Albertlaan 111, 8870ges, Belgium
Corresponding author: koen.dereu@ilvo.viaanderen.be

Consumers and food business operators are morenanel aware of food safety issues.
Food safety can broadly be divided into microbiaday and chemical food safety.
Microbiological contamination of eggs has importanplications. For table eggs, internal
contamination may occur, leading to spoilage andhin case of a pathogen to human
disease and food safety risks. Eggs are one ofntia sources of contamination cited in
relation to human salmonellosis, with Salmonellaeftidis (SE) being the most frequently
isolated Salmonella serovar. There are two possiilées of bacterial infection of table
eggs: either vertically or horizontally. In the tieal transmission the egg content is directly
contaminated as a result of bacterial infectiorthaf reproductive organs, i.e. ovaries or
oviduct tissue (transovarian route). In the hortabriransmission the micro-organisms
penetrate through the eggshell. SE seems to haatatgapabilities to colonize the hen'’s
reproductive tract and to survive in the egg albmm@mpared to other Salmonella serovars
and bacteria. Several studies support also thetiddahe vertical contamination route may
be more important for SE. The causative agentrofigtevidence human outbreaks caused
by eggs and egg products in the EU in 2012 is Si 66.7% of the cases. Different
factors play a role in the risks for spoilage amadh®nella contamination of eggs. Some of
those factors will be discussed, starting with atigiht physical and chemical defence
mechanisms that protect egg contents from microipizgdsion and multiplication. Egg
freshness, egg cooling, eggshell condensation, amofi bacterial load on the shell,
bacterial species, housing system, extending tlidivae of eggs, ... are important factors.
Finally risk factors for SE contamination of layirgen farms and the impact of the
Salmonella control programs in the EU, with or with compulsory vaccination against
SE, will be discussed.

Keywords: Table eggs, Salmonella, spoilage, miaiolgical contamination, risks
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[A3-01]: Sustainability of poultry production systems(ID: 100172)
[France]

Food losses and waste in the poultry production chairirom farm to retail

Malher, X. (1), Coudurier, B. (2) and Redlingshofer B. (3)

(1) LUNAM Université, Oniris, INRA, UMR1300 BioEpARCS 40706, F-44307 Nantes, France; (2) INRA,
CODIR, 147 rue de I'Université, F-75338 Paris Gedd, France; (3) INRA, Mission d’anticipation
Recherche/Société, 147 rue de I'Université, F-75388s cedex 07

Corresponding author: xavier.malher @oniris-nantes.fr

In the context of “2014 - European Year against d-dbaste” and the EU project
FUSIONS, a study has been conducted in a firstrte¢o define, describe and quantify
food losses and waste from harvest to retail inowar food supply chains in France. The
overall aim was to close knowledge gaps, launclesearch dynamic and, concretely,
identify ways of food loss and waste reduction. finesent communication focuses on
meat of Gallus species, i.e. meat of chicken anteddaying hens. Differently from
currently acknowledged definitions from the FACtloe EU-project FUSIONS, food losses
were defined as product discard from human consommiue to sanitary reasons: birds
died between harvest and stunning and carcassafy tot partially condemned on the
slaughter line. Food waste was defined as anygfatte animal which is edible or could,
after processing, be eaten by humans yet whiclsas for other purposes, such as for pet
food. Based on scientific or technical informatemd on expert interviews, the study drew
in diagrams the different technical tracks from kike animal to the end product, with the
various associated by-products coming out alongsthaghter and processing lines, and
their valorization. Determinants for food lossed araste were found to be either technical,
such as technical characteristics of processinds,tagconomical, such as the market
demand side, regulatory or organizational, suchha$f management at retail with respect
to products’ expiry dates. Quantification of foa$ses and waste is difficult to perform due
to the confidential character of business datauings from the representation of the
different slaughter and process steps with quaatifin of each sub-part of the carcass, a
calculation sheet has been implemented in ordestimate the share of food losses and
waste according to various hypotheses. Hypothesasufated for that purpose are, for
example, the percentage of carcasses devoted tiogsuand the percentage of giblets
valued for human consumption. The stages of marffedind retailing remained however
poorly documented. This preliminary study needsdaliscussed with a larger professional
audience and challenged by further research oridpis of increasing public attention.

Keywords: Food losses and waste, chicken meanddyen meat
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[A3-02]: Sustainability of poultry production systems(ID: 100189)
[France]

Envisioning the portfolio of benefits provided by the lvestock sector in
Europe: navigating from trade-offs to synergies?
Tichit, M.

INRA, UMR 1048 SADAPT, AgroParisTech, F-75005 Parfgance
Corresponding author: muriel.tichit@agroparistech.fr

Livestock farming systems provide multiple benefiteeh as the provision of protein-rich
food for humans from inedible resources resultmfarm income and contributing to food
security and employment. They also help maintaighHilature Value farmlands which are
critical for the provision of ecosystem servicesit Bvestock farming systems also exert
negative impacts such as environmental pollutimmpmetition between food and feed,
emergence of zoonosis, animal welfare, and ethi&sles related to changes in socio-
cultural values. Improving livestock sustainabilitherefore requires more than just
controlling its environmental footprint. There ipeessing need to fill the knowledge gap
with regards to the multiple benefits provided byestock to society, notably the often
neglected social benefits. Solutions must be kailta comprehensive consideration of
environmental, social, and economic benefits anstscalong with their synergies and
trade-offs. We propose a framework for the assessared the recognition of the social,
economic and ecological benefits provided by livekt It combines expert knowledge and
literature review for the identification of portios of benefits. A set of evidence-based
indicators is used to quantify each benefit andrtalyze how different benefits co-occur or
not in time and space. A first exploration is cocté#d on a nation-wide gradient in
different European countries. Four major types oftfplios are discussed, suggesting
strong contrasts across European regions in tefnteeonature of benefits that jointly
appear together and their level of provision. Tipatisl distribution of portfolios is
nonrandom; some benefits are regularly matchedtiere or not. By deepening our
understanding of the socio-economic, ecologicaloldical determinants of the portfolios
of benefits we can improve livestock sustainahiliffools are needed to inform
stakeholders and society on livestock benefitshaaid livestock actors to better understand
and manage diversified portfolios of benefits.

Keywords: livestock, sustainability, footprint, ledits
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[E1-01]: Shell quality (ID: 100166)
[Spain]
Factors determining eggshell structure organizationand its influence on
eggshell properties
Rodriguez-Navarro, A. B. (1), Nys, Y. (2), Gautron,). (3) and Gonzalez-Segura, A. (4)
(1, 4) Departmento de Mineralogia y Petrologia,wgnsidad de Granada, 18071 Granada, Spain; (R

URB83 Recherches avicoles, F-37380 Nouzilly, France
Corresponding author: anava@ugr.es

The eggshell is a thin mineral layer constitutgd delumnar calcite (CaCO3)
crystals and a pervading organic matrix. The maicfion of the eggshell is to protect the
egg content against mechanical impacts and midraoiatamination while allowing the
exchange of water and gases needed for the devefdpofi the chick embryo. Eggshell
integrity is fundamental for the food safety of e@® eggs with a poor eggshell quality can
be more easily contaminated with bacteria and posenportant risk to consumers. On the
other hand, damaged and cracked eggs, which neelle tiscarded, cause significant
economic losses to producers. Thus, there is d opteaest in studying factors determining
eggshell quality. It is well established that thieks of the shell is the main factor
contributing to its mechanical properties (i.e.,edking strength). However, the
organization of the eggshell at different lengthales contribute significantly to its
mechanical properties as well. Eggshell microstngctdefined by the size, shape and
crystallographic orientation of the calcite crystaletermine in many cases the eggshell
breaking strength. For instance, the guinea fo\gkhgll, formed by the intricate interlacing
of calcite crystals, is much tougher than eggshaflsimilar thickness from other birds
(chickens) formed by straight columnar calcite swnitWe will revise our current
understanding of the factors defining eggshell astucture development and organization
and discuss how eggshell microstructure can besafulitrait in genetic assisted selection
programs aimed to improve the safety and qualitygafs.

Keywords: eggshell quality, calcite, food safety,

World's Poultry Science Journal, Volume 71, Supplement 1 8



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[E1-02]: Shell quality (ID: 100148)
[France]

Avian eggshell formation: Presence of amorphous adlm carbonate
associated with changes in some organic matrix preins during initiation of

mineralisation

Marie, P. (1), Labas, V. (2), Brionne, A. (3), herequet-Antier, C. (4), Rodriguez-Navarro, A.B. (5)Nys, VY.
(6) and Gautron, J. (7)

(1) INRA, UR83 Recherches Avicoles, F-37380 Noyziffrance; (2) INRA, UMR INRA85, F-37380 Nouzilly,
France; (3, 4, 6, 7) INRA, UR83 Recherches Avicole87380 Nouzilly, Franc; (5) Departamento de maimgia
y petrologia, Uiversidad de Granada, 18002 Gran@gain

Corresponding author: joel.gautron@tours.inra.fr

We have studied eggshell formation mechanismsderato identify functional candidates

involved in the process of mineralization and whidntribute to the reinforcement of

eggshell quality. Eggshell is a biomineral maded6%o calcium carbonate (calcite) and
3.5% organic matrix (proteins and proteoglycand)isTstructure is the consequence of
controlled interactions between both mineral arghoic matrix constituents resulting in a
highly ordered structure with unique mechanicalperties. Using in situ physical technics,
we observed that calcium carbonate was primary sigggb on transient Amorphous

Calcium carbonate (ACC or disorganized calcite)aasiore soluble and reactive form,
leading to the hypothesis that some eggshell matateins might play a pivotal role to

stabilize the ACC, to influence the crystal polymioand therefore the shell ultrastructure.
In this study we have used a quantitative proteaspiproach at 4 pivotal stage of shell
mineralization and identified 175 proteins with iation of abundance during the

calcification process. Functional analysis hasvedid the characterization of 77 putative
functional proteins of the shell calcification.

Keywords: Eggshell, formation, amorphous calciumboaate, matrix proteins,
mineralization
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[E1-03]: Shell quality (ID: 100043)
[Australia]

Effect of body weight uniformity on eggshell ultrasructure of hens in a cage
production system

Suawa, E. (1) and Roberts, J.R. (2)

(1, 2) Animal Science, School of Environmental &wal Science, University of New England, ArmidadSW

2351, Australia.
Corresponding author: jrobert2@une.edu.au

Understanding the ultrastructure of eggshells leasfarced the view that the mechanical
properties of the eggshell cannot be defined tatiked shell weight or shell thickness. The
current study was conducted to investigate theioglship between body weight uniformity
and ultrastructural properties of the mammillaryelaof the eggshell. Birds came from
flocks of the same age sourced from the same hattha raised in two different rearing
sheds which were in different locations and hadediint stocking densities. Birds
(approximately 100 per rearing shed) were weighethe ages of 6 and 15 weeks while
still in the deep litter rearing sheds and thed&t26, 37, 50 and 60 weeks of age while
housed in conventional cages. A total of 200 edisheere processed for observation of
the ultrastructure of the mammillary layer from te rearing flocks at 26, 35, 50 and 60
weeks of age. Body weight increased with increabigig age for both groups. Body weight
was not significantly different between the twocks, for all ages combined although body
weight was lower for shed A until 26 weeks of aBedy weight uniformity was similar
between the two flocks ranging from 70 to 87% focck A, and from 71% to 89% for
flock B. Egg production was recorded on-farm foittbflocks combined so it was not
possible to compare the two. There were no sigmifidifferences between the two rearing
groups for the incidence of ultrastructural feasuoé the mammillary layer. As hen age
increased, the incidence of ultrastructural featlmgown to be associated with poorer shell
quality increased: mammillary cap size, cap siaeg fusion, alignment of mammillae, type
A bodies, type B bodies, aragonite. The inciderfcglteastructural features that have been
shown to be associated with good shell quality,hsas early fusion and confluence
decreased as the flock age increased. Interestimgdyfound a new feature in the shell
ultrastructure. Further analysis needs to be carduo determine the composition of these
new features.

Keywords: body weight uniformity, shell ultrastucsu

World's Poultry Science Journal, Volume 71, Supplement 1 10



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[E1-04]: Shell quality (ID: 100051)
[Belgium]

The effect of different ratios of fine and coarseiinestone particles on eggshell
guality of aged laying hens in a split feeding system

Molnéar, A. (2) (1), Kempen, I. (2), Maertens, L. (3 Zoons, J. (4) and Delezie, E. (5)

(1, 3, 5) Institute for Agricultural and FisheriBesearch (ILVO), Melle, Belgium; (2, 4) Experimdn®aultry

Center (EPC), Geel, Belgium
Corresponding author: aniko.molnar @ilvo.viaanderen.be

Recently, there has been an increasing interesktiend the production period of laying
hens in order to improve egg production sustaiitgbiHowever, one of the major
obstacles the sector has to face is the deteorafiegg quality in aged flocks. The aim of
our study was to investigate whether eggshell gualf aged hens (73-83 wks) can be
improved by providing different ratios of fine- (JFland coarse limestone (CL) when it is
required for eggshell formation. Two feed distribntsystems were used: conventional (C)
and split (S; calcium only provided in the afternp@and diets contained three different
limestone ratios: 50FL:50CL, 30FL:70CL and OFL:1@0®roduction and egg quality
traits were monitored throughout the experimentihg rate was affected by limestone
particle size and feed distribution system: wheddivere fed OFL:100CL in the S system,
laying rate was lower (P=0.035) than that in theOEL:100CL group. Egg mass, feed
conversion ratio and feed intake were not affedigdhe treatments. Limestone particle
size and feed distribution affected broken egg$%0(045): when fed 30FL:70CL in the C
system, birds produced more broken eggs than fimo#®e S system, receiving the same
limestone particle ratios. Feeding OFL:100CL in @system resulted in less broken eggs
than the same ratio in the S system. When 50FL:50@s% fed in the C system, broken
eggs % was half than that in the S system. Theseaittions highlight that both limestone
particle size and time of calcium supplementati@nimportant in layer nutrition. Aging of
hens and feed distribution had an interacting effeceggshell quality as expressed by shell
index and shell thickness. Both traits decline@tighout the experiment, but at 83 wks of
age hens in the S system produced eggs with lesshamer shell (P=0.039) than hens in
the C system. Supplying different ratios of FL &bt to aged laying hens resulted in
different performance depending on the feed digtitm systems. The split distribution
system did not result in improved eggshell qualitaged laying hens.

Keywords: laying hen, egg quality, limestone, sfgéding
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[E1-05]: Shell quality (ID: 100077)
[China]
Effects of dietary degossypoled-cottonseed proteinlevel on laying
performance, egg quality and free gossypol residue of leng hens
He, T. (1), Qi, G.H. (2), Wu, S.G. (3), Zhang, H.J4), Yue, H.Y. (5) and Wang, J. (6)

(1, 2, 3, 4, 5, 6) Feed Research Institute, Chideselemy of Agricultural Sciences, China
Corresponding author: wangjing@caas.cn

An experiment was conducted to evaluate the efféalietary degossypoled-cottonseed
protein (DCP) on the laying performance and egdityuaf laying hens while maintaining
the same ratio of digestible amino acids and digtantein level. A total of 432 40-wk-old
Hy-Line W36 hens were allocated to six dietary timgnts with six replicates of 12 birds
each. The control was fed a corn-soybean meal lhsgland the other four additional
diets include 50g, 98.3g, 144.2g, 189 g DCP/kgpeesvely (25%, 50%, 75%,100%
dietary protein content which soybean meal providede replaced by DCP). The sixth
group was fed corn-soybean meal basal diet witk fyjessypol (FG) supplementation
(inclusion rate equivalent to FG content of tot801g DCP/kg group). The experiment
lasted for 12 weeks. The results showed that: Er& was no significant difference in egg
production or FCR between the dietary treatmenisfded intake was decreased by DCP
in the 189 g/kg DCP group. Egg weight was signifthadecreased in the second half of
the trial in the 144.2 or 189 g/kg DCP treatme)sShell quality parameters (breaking
strength and shell thickness) were not affectecelggshell weight and internal quality was
significantly poorer in the 189g DCP/kg group i tecond half of the trial (46-51wks). 3)
No significant differences were found in productjperformance and egg quality between
the control and FG group. 4) FG residue in bloivdr] eggs was not detected in all groups.
In conclusion, the decrease in laying performanwt egg quality in 189 g/kg DCP group
might not be induced by the presence of FG. Dief@P supplementation up to 98.3 g/kg
had no negative effect on laying performance and qgality. The optimum protein
substitution of DCP for soybean meal is 50%.

Keywords: Laying hens, degossypoled-cottonseedaprotgg production performance,
egg quality

World's Poultry Science Journal, Volume 71, Supplement 1 12



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[E1-06]: Shell quality (ID: 100078)
[China]
Effect of Dietary Protein Sources on the productionPerformance and Egg
Quiality of Laying Hens from 33-45 Weeks of Age
Wang, X.C. (1), Wu, S.G. (2), Zhang, H.J. (3), Yudi.Y. (4), Wang, J. (5) and Qi, G.H. (6)

(1, 2, 3, 4, 5, 6) Feed Research Institute, Chideselemy of Agricultural Sciences, China
Corresponding author: wangjing@caas.cn

The shortage of feed resources, especially highitguyarotein feed ingredients such as
soybean meal (SBM), has been a limiting factor ¢alpy production, and is becoming
increasingly challenging. Exploitation and evaloatiof non-traditional ingredients is of
great importance for sustainability of the layingnhindustry. The objective of this study
was to examine the effect of alternative feed pnageurces on the production performance
and egg quality of laying hens. A total of 216 3B-@ld Hy-Line laying hens were
randomly divided into three dietary groups. Thréetslbased on either corn-SBM, corn-
degossypolized cottonseed protein (DCP) or cormleameal (CM), were formulated at a
fixed dietary energy concentration (2,655 kcal dfi&kg) and CP content (16.5%). The
profile of different essential amino acids (stamiized ileal digestible) in relation to Lys
remained similar in all the diets. Each group cstesi of 6 replicates of 12 hens each. The
feeding trial lasted for 12 weeks. No differencerevebserved in egg production, average
daily feed intake, average egg weight, egg/feetb ramd the percentage of broken and
shell-less egg among all groups during the feedira (P > 0.05). Birds fed a diet
containing DCP showed lower average daily egg reasgpared with those fed the SBM
diet at 7-12 wk and 1-12 wk (P < 0.05). Comparedhto SBM diet, DCP diet decreased
albumen height and Haugh unit but improved yolkocdP < 0.05) at 12 wk. DCP diet
reduced albumen weight (P < 0.05) and albumen ptiopo(P = 0.056) at 12 wk, and a
lower yolk weight and yolk proportion (P < 0.05) n@eobserved in the CM group. In
conclusion, replacement of SBM with CM or DCP irtdi supplied to laying hens might
have an adverse effect on production performandesgg quality.

Keywords: Laying hens, dietary protein sources, gggluction performance, egg quality
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[E2-01]: Feeding, production systems and egg quality :(1D0179)
[Germany]

Nutrition of hens in extended production cycles

Pottgtter, R.
Lohmann Tierzucht GmbH. Germany
Corresponding author: pottgueter @Itz.de

Due to ongoing genetic improvement in layer typeelers, farmers and nutritionists are
facing an increasing persistency and lifetime pobdidm period of the hens. It is shown in
practise that layers nowadays can produce eggeaaf guality at a duration of longer than
ninety weeks of lifetime. Optimal egg shell quaktjll be the one and only reason to sign
off a layer flock with highly extended lifetime pioction period. Well working calcium
metabolism and health status are of highest pyiddtensure saleable egg shell quality
under the pre-mentioned circumstances. Basic pditomns will be optimal pullet rearing,
management during transfer from rearing to layarskoand well-adopted nutrition at the
start of the production period which means profasai utilisation of nutritional tools
during pre-lay period and at the start of productibhe most important nutritional tool
supporting calcium metabolism and egg shell quadityigh quality limestone with fine and
coarse structure; well balanced when the flocksagirg. As the liver functions as a very
important organ in general and for egg productisnvall, liver health is an additional tool
to boost even the egg shell quality, which is ragul proven in practise. Feeding and
nutrition targeting gut health proof as further lfowhen it comes to supporting the egg
shell quality based on an optimal nutrient and miihabsorption from the gut. Following
the varying demand for calcium over the day is heotidea to support the egg shell
quality, which has mainly been developed in practiad under hot climate circumstances
and might end up in the modern strategy of spéitifieg. Split feeding describes the supply
of two diets, which are differing to a great extezgpecially with regard to the content of
calcium in the first and second half of the day avil be recommendable under high
sophisticated management only. Control of egg wetghoughout extended production
cycles of layer flocks is an overall nutritionalpgpach as oversized eggs will always cause
downgraded egg shell quality. Last but not lease#ds to be mentioned that avoiding heat
stress as well as possible will be a basic reqogsbsitively influence the egg shell quality
in extended lifetime production cycles of layercis.

Keywords: Extended production, genetic, layer beegdegg weight
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[E2-02]: Feeding, production systems and egg quality :(1D0009)
[France]

Effect of Different Dietary Sources of n-3 Fatty Aals on the Laying
Performance and Technological, Nutritional and SensoriaQuality of Eggs
Baeza, E. (1), Chartrin, P. (2), Lessire, M. (3), Mteau, K. (4), Chesneau, G. (5), Guillevic, M. (68@nd
Mourot, J. (7)

(1, 2, 3) INRA, UR 83 Recherches Avicoles, F-37381uzilly, France; (4) INRA, UE 1206 Elevage Altetifiat
Santé des Monogastriques, Domaine du Magnerau,7881%aint-Pierre d’Amilly, France; (5, 6) Valorexa

Messayais, F-35210 Combourtillé, France; (7) INRMR 1348 PEGASE, F-35590 Saint-Gilles, France
Corresponding author: baeza@tours.inra.fr

The aim of this study was to increase the contém-® fatty acids (FA) of eggs without
affecting their sensorial and/or technological gnties or the laying performance of hens.
Laying hens 477 were distributed into 5 groups ()=dorresponding to 5 different diets
for the laying period: control (T), containing extied linseeds exhibiting high level of
fibres (GLE), extruded linseeds exhibiting low |ewé fibres (GLDP), microalgae, or an
association of 75% GLDP and 25% MA (GLDP+MA). Thetdry enrichment with n-3 FA
had no effect on the laying performance, the bodight of hens and the viscosity of egg
white. The yellow part of eggs produced by hensviiti diet containing microalgae was
more red and darker than that of eggs from ther@teups suggesting the presence of red
pigments in the microalgae preparation. Howeveg, dblour difference was low and not
perceptible by the human eye. Actually, the colmeasurement with DSM scale of yellow
egg by panellists of sensorial analysis did not pputevidence a diet effect on this
parameter. The lipid content of eggs was not affibdty the diets. The eggs of hens fed
diets containing linseeds and/or microalgae haatgren-3 FA content (X 2.5 to 2.9 in
comparison with group T). The linseeds mainly iased the content in linolenic acid (X
3.0 to 3.4 in comparison with group T) and the wadgae increased the content in LC n-3
FA (X 4.1 in comparison with group T). The dietanyrichment with n-3 FA had no effect
on the sensorial quality of eggs cooked in the Istetept for the criterion “abnormal
flavour” which score was higher for MA group comgdrto the other groups and
corresponding to a fish flavour.

Keywords: hen, laying performance, egg, lipid,yattids
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[E2-03]: Feeding, production systems and egg quality :(1D0080)
[China]
Effect of dietary Schizochytrium (Schizochytrium limacinum) powder and oil
on n-3 polyunsaturated fatty acid composition of egg vkl
Yue, H.Y. (1), Chen, X.L. (2), Wu, S.G. (3), Zhang;.J. (4), Qi, G.H. (5) and Wang, J. (6)
(1, 3, 4, 5, 6) Feed Research Institute, Chinesd@ay of Agricultural Sciences, China; (2) CollejeAnimal

Science and Technology, Northwest A&F Universitijria
Corresponding author: wangjing@caas.cn

The study was conducted to investigate the diffegenf schizochytrium powder (SP) and
the oil extracted from SP (SO) on n-3 polyunsaaddatty acid (n-3 PUFA) composition
of hen eggs. The original schizochytrium strain w#ained from the ocean, and was then
artificially bred for better quality suitable fouman health care product production, and SP
is the intermediate product in this process. Altof®216 25-wk-old Hy-Line Brown layers
were randomly allotted to 3 treatments with 6 regtles per treatment and 12 birds per
replicate. The control group (Con) was fed a dighwo schizochytrium products, the diet
of the SP group contained 2.0% SP, and the SChd@®0.91% SO. The 3 diets were than
adjusted using soybean oil to balance the enerdyeéinyl ether extract. The feeding trial
lasted 6 wks. The dietary docosahexaenoic acid (Dettent was 0.06%, 7.39%, and
7.46% of total FAs in Con, SP and SO groups, rdspdy; the dietary linolenic acid
(ALA) content was 5.13%, 4.22% and 4.87%; and thietent of dietary eicosapentaenoic
acid (EPA) in all diets was negligible. The resufisowed no differences on laying
performance among all groups (P >0.05). The DHAteatin the yolks was 12.23% and
12.72% in SP and SO groups, respectively, whichndiddiffer from each other (P>0.05),
but were both higher than the Con group (5.89%,®X0whereas the content of ALA and
EPA did not differ among all groups (P>0.05). Thakycontent of total n-3 PUFA was
16.93% and 16.69% for SP and SO groups (P>0.05ghwiiere both higher than Con
(9.69%, P<0.05). The cell wall in SP was not digedp thus, it was assumed that feeding
SO could improve the utilization of the PUFAs i ttell. However, the current results did
not support this hypothesis, and one possible reasthat the hens can thoroughly digest
the schizochytrium cell at the level of 2.0% ani@ase the oil in it.

Keywords: Laying hen, egg, schizochytrium, polyuasated fatty acid
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[E2-04]: Feeding, production systems and egg quality :(1D0005)
[ltaly]

Effect of a tannin from chestnut wood (Castanea sata Miller) on cholesterol
and fatty acids of eggs.

Antongiovanni, M. (1), Minieri, S. (2), Buccioni, A (3) and Rapaccini, R. (4)

(1, 2, 3, 4) Department of Agrifood Production &miiromental Sciences, Animal Science Section, Ehsity of

Florence
Corresponding author: manto_1939@libero.it

The addition of a chestnut hydrolysable tannin (cwrcial name: SaviotaN®), into the
diet of broiler chickens induced a significantlyttee balance of absorbed dietary nitrogen
(Antongiovanni et al., 2012) and exerted an effitieontrol on gut pathogenic agents, such
as Coccidia and Clostridia (Tosi et al., 2013). dtmer, since tannins are known to
interfere with lipid metabolism, the present worlasnvcarried out to verify whether the
product could influence the lipid profile of egglioThe trial, to be considered as a pilot
one, was performed with 40 laying hens, 20 belapginthe dwarf breed Mugellese (Mu)
and 20 to the Leghorn (Le) breed, just becausdadnlai at the moment by our research
premises. The birds, aged 50 weeks, were randoliolyea to 4 groups of 10 hens each: 2
groups were fed a common mixed feed and worketiesdntrol groups (groups MuC and
MaC); the other 2 groups received the same feedtad with 2 g tannin per kg feed
(groups LeT and LeT). The trial lasted 8 weekseraét 4 weeks preliminary adaptation
period. During the 8 weeks of the experiment, 7§sefjom each group were randomly
collected and analysed for cholesterol and fattgt peofile. Weights of eggs, thickness of
shells and colour of yolks were measured as wedights, thickness and colour were not
affected by the treatment, but cholesterol resudtgdificantly depressed: -9% in MuT and
-17% in LeT. Among the saturated fatty acids (SF%¢aric acid (C18:0) was depressed in
LeT only (-13%), whereas palmitic acid (C16:0) wadspressed in MuT (-1 %) and
enhanced in LeT (+ 8%). Among the monounsaturatédsa(MUFA), both palmitoleic
(C16:1) and oleic (C18:1) resulted increased witatinent: +36% palmitoleic in LeT only;
+7% oleic in MuT and +9% oleic in LeT. The polyungated acids (PUFA) which
resulted positively affected by the treatment wérmlenic (C18:3 n3): +50% and
eicosatrienoic (C20:3 n3): +17%, both in LeT only.

Keywords: chestnut tannin, yolk egg, fatty acidylelsterol
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[E3-02]: Egg nutrients for consumer’s health  (ID:00181)
[France]

Egg ovalbumins revisited: investigating the specifities of ovalbumin,

ovalbumin-related protein X and ovalbumin-related proten Y

Da Silva, M. (1), Beauclercq, S. (2), Harichaux, G3), Mouton, G (4), Labas, V. (5), Guyot, N. (6 zautron,
J. (7), Nys, Y. (8) and Réhault-Godbert, S. (9)

(1, 2, 6, 7, 8, 9) INRA, UR83 Recherches AvicoleB;37380 Nouzilly, France; (3, 4, 5) INRA, Platefwr
d'Analyse Intégrative des Biomolécules, UMR85 Poiggjie de la Reproduction et des ComportementsziNpu
F-37380, France;

Corresponding author: rehault@tours.inra.fr

The ovalbumin gene family in Gallus gallus is cosgad of a cluster of three genes,
ovalbumin, ovalbumin-related protein Y (OVAY) andvatbumin-related protein X
(OVAX) genes located on chromosome 2 (1,2). Comsigeheir high similarity in coding
sequences, these genes are likely to have arisetufdication from a common ancestor
gene (1, 2). The expression of these genes in Yidnai is under estrogen control but their
relative hormonal responsiveness is slightly detiand their resulting expression in
chicken oviduct differs in the order of ovalbum@VAY: OVAX = 100: 10: 1 (3). All
three proteins are glycosylated: ovalbumin, pogsessie glycosylation site on Asn-293,
OVAY is predicted to be glycosylated on Asn-293, (dhereas OVAX contains three
glycosylation sites (5). Ovalbumin, OVAX and OVANelong to the serine protease
inhibitor (serpin) family which members share a coom tertiary structure as well as a
consensus sequence of 11 residues near the C-terwiithe protein. Ovalbumin is one of
the few members of this family that does not expaa®y protease inhibition activity. As for
OVAX, recent data have shown that this protein dagt inhibit trypsin, chymotrypsin nor
cathepsin G proteases (5). OVAY has been preditbednhibit serine proteases by
comparison of its protein sequence with inhibitsgypins (6) but this hypothesis remains
to be validated. In contrast to ovalbumin and OVAX/AX has a high affinity for heparin,

a negatively charged glycosaminoglycan. This prigpean be explained by the presence of
a cluster of positive residues exposed at the seiréd the molecule, as suggested by the
tridimensional structure model of OVAX. This cluste thought to be involved in the
antimicrobial activity of OVAX (5). Ovalbumin ihé major egg white protein (about 50
mg/mL of egg white) with still undefined functiohe physiological function of OVAY is
not known but data from the proteome comparisowéen fertilized and unfertilized eggs
have revealed a possible role of this protein ibm@nic development (7). Considering the
antibacterial activities of OVAX, this protein migplay a role in egg defense.

This review gives an update of the specificitiesl #ime predicted diverging functions of
these three homologs, which might explain why thibsee genes have been conserved in
the Gallus gallus genome during evolution (8).

Keywords: egg, ovalbumin-related proteins, strugtfunction
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[E3-03]: Egg nutrients for consumer’s health  (ID:00018)
[France]

Claims, value and internal egg quality in table eggffom supermarkets in the
area of Saint-Brieuc, France.
Hamelin, C. (1) and Thoby, JM. (2)

(1, 2) DSM 19 21 avenue Dubonnet 92400 Courbev@ade
Corresponding author: catherine.hamelin@dsm.com

The objective of this study was to evaluate taligsebought in six supermarkets in the area
of Saint-Brieuc (France). The eggs were acquiredhensame day. Eggs were originated
from furnished cages 35%, organic 25%, free-rangféo & label rouge 16% systems.
Thirty eggs of each brand, registering labels aridep were evaluated for Haugh units,
yolk colour (DSM YolkFan and colourimeter L*a*b*¢gg faults like mottled eggs, meat &
blood spots, colour spots. Analyzing a total thistye different brands only medium eggs,
the best date use was selected to be compriseteim @ays period. The statistics were run
with Minitab 16. Significant differences were releshwhen P<0.05. The average egg was
priced at 0.24€ +/-0.09, with average yolk cololir6l/-1.4 (YolkFan), Haugh unit 77.1+/-
8.9, meat and blood spots 1.5+/-0.7 (1 No spot allstnbig). Mottled eggs represented
3.3% of all eggs and yolk colour spots 5.8%. 80%rands were making claims, mainly
about housing and mode of production, a few abaititional claims, GMO-free or
environment friendly. 35% of brands were brandeddtsilers. Egg price was significantly
depending on the supermarket and production sydtegeneral freshness was good with
Haugh unit higher than 70 and significantly highet.abel Rouge eggs. It was found more
meat and blood spots in organic eggs. Yolk coloas significantly depending on the shop,
the brand and the housing system. The colour wglsehiand more homogeneous in cage
eggs compared to alternative systems eggs. Cagdabetrouge presented the highest
YolkFan™ value when compared to organic and fregieaeggs. The homogeneity of the
yolk colour inside the box improved significantlyhen the colour intensity increased.
There was a good correlation between colour measnts: YolkFan™ = 11.5 + 0.0169
L* + 0.376 a* - 0.0687 b* with R2=85% (P<0.01).

Keywords: Egg, yolk colour, price, label, supernegrk
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[E3-04]: Egg nutrients for consumer’s health  (ID:00126)
[Denmark]

Organic egg quality — from the scientific and the ensumer point of views — a
Danish study

Hammershgj, M. (1), Jespersen, C.M. (2), Kodahl, R. (3) and Steenfeldt, S. (4)

(1) Dept. of Food Science, Aarhus University, Béch Allé 20, DK-8830 Tjele, Denmark; (2) Wilke, Adary
and Analysis Bureau, Overgaden Neden Vandet 9C,1BK4 Kgbenhavn K, Denmark; (3) Danaeg A/S,
Danaegvej 1, DK-6070 Christiansfeld, Denmark; (4pDef Animal Science, Aarhus University, Blichekié

20, DK-8830 Tjele, Denmark
Corresponding author: marianne.hammer shoj @food.au.dk

In a recent experimental study, the effect of pding egg-laying hens with forage material
in the organic egg production on various egg qu@itrameters was evaluated. A follow up
study was performed on the consumer behavior iringugggs and expectations to egg
qualities from different production systems withesific focus on organic eggs. The
experimental study showed that providing forage emalt (maize silage, alfalfa silage,
grass-herb silage, hemp silage, or vegetablesysers forage material to the egg laying
hens had an overall effect on the egg yolk coloarameters (L, a, b), the content of
xanthophylls (lutein and zeaxanthin) in the egdkyelgg albumen dry matter and albumen
gel textural properties. Furthermore, a sensorjuetian of boiled eggs resulted in an
overall significantly higher score for positive \faur descriptors of eggs from hens
provided forage material compared with eggs fromshaot provided forage material
regardless of the type of forage material. Theifigd from the experimental study were
related to a consumer (n=1060) study with represiemt of consumers buying cage eggs
(n=200), barn eggs (n=317), free-range eggs (n=aA&)organic eggs (n=401). The overall
most important parameters when buying eggs werdustmn system and freshness of the
eggs. For organic egg consumers, the parametelsggcaanimal welfare and local
production had high importance (37-73%), while &g yolk colour was only important
for 6% of these consumers. Only few consumers (2h&6) heard of or had knowledge
about lutein, however, among these there were awwaseof that lutein is a pigment, that it
is good for the eyes/the vision, and that it isaatioxidant. Eggs are regarded healthy by
most consumers (79%), which were related to thh pigtein content. A group of 32% of
the total amount of consumers expect organic eg@svte a different taste in the direction
of ‘more taste, more filling and more fresh’. Thewthside to the buying of organic eggs is
that 68% of the consumers find them expensive.

Keywords: Organic egg quality, forage material, 7eadilage, alfalfa silage, vegetables,
consumer
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[E3-11]: Egg Il Extra session  (ID: 100069)
[Indonesia]

Identification of supply chain performance factors for layer chicken
agribusiness in Rajawali poultry shop with partnershipsystem.
Yuzaria, D. (1), Rias, I. (2) and Fernando, A. (3)

(1, 2, 3) Faculty of Animal Science, Andalas Unéigr, Indonesia
Corresponding author: dwiyuzaria@gmail.com

One of the many strategies developed to increasecdimpetitive advantage of a layer
chicken agribusiness is integrated supply chainagement. This research was conducted
on March 1st - June 30th, 2014. A case study imRalj Poultry Shop doing a system of
partnership. The aims of this study were to anafgzéors affecting company performance
and the increase of competitiveness of RajawaliltBo$hop, to analyze supply chain
application, and to create strategic implication performance improvement in order to
increase the competitiveness. This research waslucted through three stages: (1)
gathering data and information related to supplgirttactivities (2) analyze data resulted
from the key driver in supply chain management; dB8alyze data related to supply and
transportation performance; using primary and seéapndata. Research variables include
supply chain system, supply activities, productamivities, transportation activities, and
marketing activities. This research used primaryadavhich were obtained by doing
observation on supply chain activities, and secondata, which were obtained from the
company's historical data and other publicatioatesl to this research. Fishbone diagram
(Ishikawa) was used to identify the factors affdctdieanwhile, the supply chain
performance was analyzed by using supply-demandoapp, inventory management
approach, and transportation activity approachuRé@wdicated that Rajawali’s key success
factors in running agribusiness with partnershipdelowere capital ownership and
continous input supply. Company performance anslgbiows that the company should
consider being focus in production strategy intretawith supply allocation, concentric
diversification strategy with the use of allianead intensive strategy as a form of market
diversification effort and product differentiation.

Keywords: competitiveness, factors affected, capitanership, input supply
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[E3-12]: Egg Il Extra session  (ID: 100085)
[Indonesia]

Analyzing of Comparative Value Added “Rendang Telurand Rendang Suir
Itik” From Small Firm's as Result From Advanced Processing Poultry
Product

Yurniwati,Y. (1), Erinos,N. (2), Husmaini,H. (3), Heryandi,Y. (4) and Mediati,M. (5)

(1) Accounting Departement Andalas University; f&)counting Departement Universitas Negri Padang4§3

Faculty of Animal Science Andalas University; (59odunting Departement Hasanuddin University
Corresponding author: yurniwati.fekon.unand@gmail.com

Rendang is traditional minang food, West Sumatrajohesia. The raw materials of
rendang are beef and spices. Nowadays, rendangdsiqed from other raw materials,
such as chicken/duck eggs (which is called ‘Rendeelgr’) or meat from duck (‘which is
called Rendang Itik Suir’). The objective of thesearch was to analyse and compare the
Value Added through processing of poultry produnts “Rendang Telur” “or “Rendang
Suir Itik”. The performance of Small Firms produgithose products can be measured from
the achieved value added. Most of the performasicegasured by financial ratio analysis,
ratio of profitability (such as ROA, ROI, ROE, égtdn the present study, the performance
of the firm is measured by value added resultingmfrproduct processing. The
measurement of Value Added (VA) was the differenebveen output and input (OUT —
IN). Output (OUT) is revenue from operational airfiand Input (IN) is All of cost that
can be earn revenue, example cost of manufactusiigexclude direct labour. This
research method uses descriptive and comparatisdysas, which will be conducted on
small firms producing rendang telur and rendang #iki. The research data, obtained
from the small firm's financial statements anddietsearch which will be analysed using
comparative analysis. The results of this researehvalue added rendang suir (63,49% )
given higher percentage than rendang telur ( 36)3@fa break even point (BEP) rendang
itik is 180 pack (each pack is 0.25kg) that's déowhan rendang telur 320 pack.

Keywords: Small Firm Performance, Value Added,dr&ven Point

World's Poultry Science Journal, Volume 71, Supplement 1 22



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[E4-01]: Impact of genetics and breeding on egg quality :(I0184)
[Spain]
Effects of housing systems for laying hens on egg qualigyd safety
Cepero, R. (1) and Hernandiz, A. (2)
(1) Department of Animal Production and Food Soaégn¥eterinary Faculty, c/Miguel Servet 177, 50013

Zaragoza, Spain.; (2) Department of Productionu@iduevos Guillén, 46930 Quart de Poblet, Valerf8gin
Corresponding author: eggmeat@unizar.es

Many production factors can affect the differermiexts of commercial egg quality (i.e. age
of hens, genetics, feeding, temperature, and egfpiiess) and thus care is needed when the
effects of housing systems are compared. If theagament and feeding conditions are
adequate, no relevant consequences are found majuweity of scientific studies, although
in non-cage systems a greater variability in sdvegg quality parameters is often
observed. Also, despite widespread popular beligisitional value or egg flavour does
not show significant differences in practice. Aegent, there is much more and better
scientific information on the impact of housing tgyas on the hygienic quality and safety
of the egg. In furnished cages, the proportiondid§ and broken eggs have improved, but
they vary according to many details of their desagnal especially with the rate of use of
nests and design and operation of egg collectiostesys. The eggshell microbial
contamination has been found as slightly greatentin eggs produced in the old
conventional cages. In non-cage systems, theadrisnd to obtain a greater proportion of
dirty eggs, but very related with the incidenceflobr-lay. Levels of cracked & broken
eggs seem to be lower than those recorded in chgethis can be related to differences in
design and speed of egg collection systems initiasilwhich are quite smaller than those
using laying cages. The bacterial load of the eg§shay be 10 times greater, but still
within acceptable levels, and it is influenced bg tust level in the atmosphere, which is
generally greater in aviaries. However, it may beagdifferences between farms within the
same housing system. Salmonella prevalence isesept lower in these systems than in
cage facilities, due, among other factors, to thHfernt dimension and structure of the
alternative sector and the earlier and usuallytgraesse of vaccination against Salmonella.
The presence of dioxin/PCB’s and other chemicaldues may constitute a real risk for
free-range and organic farms, if they are located contaminated lands or near to
contaminant industries.

Keywords: egg quality, egg safety, hen housingesyst
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[E4-02]:  Impact of genetics and breeding on egg quality :(IM0057)
[China]
Genome-wide association study for eggshell qualityraits in an F2 chicken
resource population.
Sun, C.J. (1), Shen, M.M. (2), Qu, L. (3), Qu, L.J4), Xu, G.Y. (5), Wang, K.H. (6) and Yang, N. (7)
(1, 4, 5, 7) Dept. of Animal Genetic and breedi@fina Agricultural University, China; (2, 3, 6) dgsu Institute

of Poultry Science, China
Corresponding author: suncongjiao@163.com

Damaged eggshells result in losses of eggs. How#wvergenetic architecture underlying
variation in eggshell quality remains elusive. Re#cedvances in next-generation
sequencing technologies enable the availability@® K Chicken SNP array that could
contribute to identify causal variants. Here, weamged eggshell quality traits, including
eggshell weight(ESW), eggshell thickness(EST) agdskell strength(ESS), at 11 time
points from onset of laying to 72 wks of age anddiected comprehensive genome-wide
association studies (GWAS) in 1,534 F2 hens deriveth reciprocal crosses between
White Leghorn (WL) and Dongxiang chickens (DX). ESVt all ages exhibited moderate
SNP-based heritability estimates (0.30~0.46), wttike estimates for EST (0.21~0.31) and
ESS (0.20~0.27) were relatively low. Eleven indefgemt univariate genome-wide screens
for each trait totally identified 1059, 1026 and563significant associations with ESW,
EST and ESS respectively. All the significant lagére in a region of chromosome
1(GGAL1) spanning from 57.3 to 71.4Mb, which togett@n account for 8.4~16.5% of the
phenotypic variance for ESW from 32 to 72 wks 0,08.9~6.3% and 3.1~6.1% for EST
and ESS from 40 to 72 wks of age. After linkageedislibrium (LD) and conditional
analysis, we found the identified SNPs in this oegivere in extremely strong LD status.
Identification of this promising region will gregthdvance our understanding of the genetic
basis underlying eggshell quality and provide a&ptal breeding tool for the improvement
of eggshell quality.

Keywords: GWAS, eggshell quality traits, GCTA hability, chicken
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[E4-03]: Impact of genetics and breeding on egg quality :(IM0165)
[Pakistan]

Egg quality parameters in four closebred flocks ofJapanese quail at three
ages selected for higher body weight in 4th generatiausing different selection
strategies

Ahmad, S. (1), Akram, M. (2), Mahmud, A. (3), Hussi, J. (4) and Rehman, A. (5)

(1, 2, 3, 4, 5) Department of Poultry Productionjuérsity of Veterinary and Animal Sciences, LahBakistan
Corresponding author: sohail.ahmad@uvas.edu.pk

Present study was conducted at Avian Research aaidifig Centre, UVAS, Lahore to
evaluate effect of different selection strategie$oiur closebred flocks (CBF) at three ages
on egg quality parameters during 4th generatiom. this, 540 Japanese quails already
selected for higher body weight from four CBF (Majdaleem, Saadat and Zahid) at three
ages (10, 12 and 14 weeks) were subjected to 8tieglestrategies (i.e., pedigree, mass
selection and random bred control). A total of b@@s of higher body weight were picked
up with full pedigree record whereas 324 birds wiher body weight were selected to be
the parents of next generation and consider it assrselected. However, in random bred
control group, 108 birds were selected withoutdwihg any selection. The effect of
selection strategies in parents of Japanese qta@lsaiges from 4 CBF were measured on its
egg quality traits. Data were analyzed accordin@aonpletely Randomized Design under
Factorial arrangements using GLM procedures. Coisparof means were separated out
through Duncan’s Multiple Range test with the helfpSAS 9.1. Significant effect of
selection and closebred flocks was observed on iyalé&x and haugh unit score. Age had
significant effect on egg weight, yolk index, haugtit and shell thickness. It is concluded
that pedigree based selection with different ageigs and closebred flocks improved egg
quality traits.

Keywords: Selection, CBF, Age, Egg quality traltapanese quail
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[E4-04]:  Impact of genetics and breeding on egg quality :(IM0017)
[France]

Performance of laying hens in early lay and relatino with antioxidant and

carotenoid status of the eggs

Panhéleux, M. (1) and Hamelin, C. (2)

(1) CCPA, Parc d'activité du bois de Teillay 35 1BMhzé FRANCE; (2) DSM 19 21 avenue Dubonnet 92400
Courbevoie France

Corresponding author: catherine.hamelin@dsm.com

Early lay period is considered as a key period &ximize performance of hens over the
whole production cycle. Carotenoids have intergséintioxidants properties. The objective
of this study was to monitor the performance ofrigyhens in early lay in various housing
systems while measuring the carotenoid and an@mtidtatus of the eggs during the same
period. Nineteen farms were selected in the wegteoduction area of France in 2012.
Nine farms were equipped with furnished cages, fatms were organic and eight farms
were free-range production. The performance catédaily feed intake, eggs laid per hen,
average egg weight and viability) were recordecach farm from 18 to 30 weeks of age.
Ten eggs were sample from each farm at 22, 26 @nde®ks of age. Pooled eggs were
assessed for beta-carotene equivalent content neglasith the iCheck® Egg Photometer
and antioxidative status according to the Tharssuregment. The performance of laying
hens depended on the housing system. In free-rsyglems, hens had a higher and more
variable feed intake. The cumulative viability afjanic and free-range farms were lower
and more variable than those of furnished cage daiffrhere was a decrease in oxidative
status of eggs when hens aged, regardless of tisingosystem. The carotenoid content
also decreased when the hen aged and was diffaceotrding to the housing system.
Correlations between performance and egg markeutd doe detected. When the egg
weight increased, the carotenoid content and thiexadant status of eggs were higher. The
carotenoid content in yolk was positively correthte performance criteria.

Keywords: Early lay, hens, carotenoids, housingjpaidant status
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[E4-05]:  Impact of genetics and breeding on egg quality :(IM0087)
[France]

Transfer to eggs of alpha-HBCD ingested by laying hens

Dominguez-Romero, E. (1), Cariou, R. (2), Baéza, B), Venisseau, A.(4), Marchand, P.(5), Engel, E)6
Ratel, J. (7), Dervilly-Pinel, G.(8), Le Bizec, BY), Travel, A.(10) and Jondreville, C.(11)

(1,11) Université de Lorraine, INRA, URAFPA, USC34@500 Vandoeuvre-les-Nancy, France

(2, 4,5, 8, 9) LUNAM Université, Oniris, LABERCAJSC INRA 1329, 44307 Nantes Cedex, France;

(1, 3) INRA, UR 83 Recherches Avicoles, 37380 NtyziFrance;

(6, 7) INRA, UR370 QuaPA, équipe MASS, 63122 Sa@rhes Champanelle, France;

(10) ITAVI, Centre INRA de Tours, 37380 Nouzillyrdhce;

Corresponding author: Elena.Dominguez-Romero@tours.inra.fr

Hexabromocyclododecane (HBCD) is a brominated flaetardant composed of three
isomers (alpha, beta and gamma) used as an addititebly in some insulation materials.
This persistent organic pollutant may be recovdare@dnimal products, including eggs.
Concentrations are usually below 1 ng/g lipids, btypical samples display very high
concentrations reaching several hundred ng/g lipisinly as alpha-HBCD. Such
concentrations may originate from the accidentgéstion of insulated materials by hens.
The aim of the current study was to describe the é& ingested alpha-HBCD in hens, in
order to better characterize the risk of egg comation. Forty-two laying hens (Novo
Brown) weighing 1544+98 g were placed in individuabes. They were exposed to alpha-
HBCD for 18 weeks by means of a feed containingtdlalpha-HBCD/kg, or for 11 weeks
followed by 7 weeks of decontamination. Six hensptkas control, were given a feed
devoid of alpha-HBCD throughout the experiment. Thieetics of contamination and
decontamination of eggs were followed. The isoradpha, beta and gamma were analyzed
in feed and in eggs by LC-MS/MS, after fat extraatiand purification. Throughout the
experiment, hens ingested daily 71.3+4.7 g feethdy weight and laid 0.97+0.03 eggs
weighing 57.8+4.0 g each. These values were nttanted by the exposure to alpha-
HBCD. The isomers beta and gamma were not detéctady egg sample, indicating the
absence of isomerization of the alpha form. In eggkected from the control hens, alpha-
HBCD was quantified at the background level of @&W82 ng/g lipids. During the
exposure period, the concentration of alpha-HBCI2dgs increased rapidly to reach 220
ng/g lipids at the end of the experiment. At thisge, it was estimated that 21% of alpha-
HBCD ingested daily was eliminated through eggse Thncentration of alpha-HBCD in
eggs was divided by 2 within the first two weeks ddcontamination. Thereafter, it
decreased more slowly and was divided by 1.3 witthie five remaining weeks of
decontamination. It was estimated that the dailgegtion of 160 pg of polystyrene
containing 3% alpha-HBCD for 18 weeks would res$aleggs containing 220 ng alpha-
HBCD/g lipids.

Keywords: Alpha-HBCD, Hen, Transfer, Egg, Healttalipy
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[E4-06]: Impact of genetics and breeding on egg quality :(IM0046)
[France]

Brominated Flame Retardants in French eggs

Huneau-Salain, A. (1), Travel, A.(2), Cariou, R.(3)Le Bizec, B.(4), Jondreville, C.(5) and Le Bouqui S.(6)
(1, 6) Anses, France; (2) ITAVI, France; (3, 4) LAM, France; (5) INRA, Université de Lorraine, Franc
Corresponding author: adeline.huneau@anses.fr

Brominated Flame Retardants (RFB) are primarilyduas additive flame retardants in
insulating materials. These lipophilic compound® daoaccumulate in animal tissues
leading to human exposition via food ingestionhaligh their concentration in food is not
regulated yet, these persistent organic pollutares suspected to act as endocrine
disruptors. The present study aimed to quantify twamilies of RFB
(hexabromocyclododecane, HBCDD and polybrominatipteshyl ethers, PBDE) in eggs
and to identify potential sources of RFB in layihgns' environment. In 2014, an
epidemiological study was carried out in 60 eggna(30 in cages, 16 free-range farms, 7
in organic farms and 7 aviaries) in France. Whenthbans were older than 50 weeks, 12
eggs were sampled and pooled in omelet. Eight PB@igeners and 3 HBCDD-
stereoisomers were quantified in egg fat usingeetbgely Gas Chromatography — High
Resolution Mass Spectometry (GC-HRMS) and High-#teréince Liquid Chromatography
— tandem Mass Spectometry (HPLC-MS/MS). At leagt BBDE-congener was detected in
33 samples out of 56 (59%) but the total conceiotnafor the 8 congeners was lower than
1.2 ng/g fat. At least of one stereoisomer of HBCB&s detected in 14 samples (25%) but
the concentration remained lower than 0.5 ng/g Taéie results were similar to those
obtained in the French monitoring studies in 20d4@ 2013. Eggs from one farm, equipped
with an old poultry house built by the farmer, désgd a concentration efHBCDD equal

to 3.4 ng/g fat, comparable to the highest leveévipusly observed in France. Analyses
from feed and dust sampled in the farm may conteibto identify the source of
contamination.

Keywords: egg, laying hen, brominated flame retardaersistent organic pollutant
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[E5-01]: Microbiology and safety of eggs and egg products ~ (1D0187)
[France]

Source and control of bacterial contamination in tle French egg processing
industry

Jan, S. (1), Baron, F. (2) and Gautier, M. (3)

(1, 2, 3) UMR1253 Science et Technologie du Ladet'Oeuf-Agrocampus Ouest-Inra-Equipe Microbidode

I'oeuf et des ovoproduits, Rennes, France
Corresponding author: Sophie.Jan@agrocampus-ouest.fr

With 215 eggs consumed per person in 2013, Fraeroains one of the largest consumers
of eggs in the European Union. Over a third of #asmsumption is in the form of egg
products. Egg products from ‘first processing’ dedined as resulting from the breaking of
table eggs, giving rise to the recovery of wholg eg separated egg yolk and egg white,
with the possible addition of salt, sugar and hgdhoids. They are mainly delivered in the
form of refrigerated liquid egg, but also as frozendried powder products. They are
widely used for various food applications, suitabk ingredients for the food industry,
artisans, and catering. Unlike shell eggs whichpmogected by the physical barriers of the
eggshell and the shell membranes and by the effigietimicrobial activities of egg white,
egg products are very sensitive from a microbiaagpoint of view. That is the reason
why a particular attention is paid on the microlmiahtrol of bacterial contamination along
the different steps of egg processing. Liquid egodpcts are systematically pasteurized
and stored at chilled temperatures. These procedless controlling pathogenic bacteria,
including Salmonella Enteritidis, which remains thain bacterium involved in foodborne
diseases associated with egg and egg product cetismn However, the mild heat
processes carried out for respecting the confoomatif egg proteins are too low for
eradicating heat-resistant bacteria, and partilyulahen these bacteria present the specific
ability to settle in the industrial equipment inetiform of biofilms. In addition,
psychrotrophy may represent an advantage for thim fto grow in the egg products,
leading to spoilage events during storage, andcpéatly in the case of compromised cold
chain integrity. A focus will be made on this emargflora which control would help
reducing food wastes in the future.

Keywords: egg product stabilization, heat-resistauteria, biofilms, psychrotrophy,
spoilage
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[E5-02]: Microbiology and safety of eggs and egg products ~ (1D0192)
[Belgium]

Salmonella Enteritidis persists in the laying hen waduct by suppressing

flagellin-induced inflammation

Kilroy, S. (1), Raspoet, R. (2), Martel, A.(3), Hasebrouck, F.(4), Ducatelle, R. (5) and Van Immersgd-. (6)

(1, 2, 3, 4, 5) Department of Pathology, Bacteggland Avian Diseases, Faculty of Veterinary Meatk¢iGhent
University, Salisburylaan 133, B-9820 MerelbekelgBam; (6) Department of Pathology, Bacteriologylavian
Diseases, Faculty of Veterinary Medicine, Ghentvdrsity, Salisburylaan 133, B-9820 MereDepartmeint o
Pathology, Bacteriology and Avian Diseases, Facaftyeterinary Medicine, Ghent University, Salispaan
133, B-9820 MerelbekDepartment of Pathol

Corresponding author: sofie.kilroy@ugent.be

Egg borne Salmonella Enteritidis has been the caiisa pandemic of human food
poisoning. Eggs become internally contaminatedofalhg colonization of the hen'’s
oviduct. Using a Salmonella microarray we showed tfenes encoding flagellar structures
were downregulated in the oviduct. In a transpdiéwary screen for identification of genes
that contribute to oviduct colonization, it was fouthat mutations in genes related to
flagellar motility result in increased oviduct colpation. Flagellin is a pathogen associated
molecular pattern (PAMP) known to bind to Toll-likeceptor 5 (TLR-5), activating a pro-
inflammatory cascade. It was hypothesized that 8aéifa Enteritidis downregulates its
flagellin-expression in the oviduct to avoid anlamimatory response, thereby increasing
its persistence in this tissue. Transcription oe&ed cytokines and chemokines was
determined in primary chicken oviduct epitheliall€dollowing in vitro inoculations with
purified Salmonella Enteritidis flagellin. Flagellistimulation of oviduct epithelial cells
resulted in upregulation of the chemokine CXCLi2l dhe pro-inflammatory cytokine IL-
1B, confirming the inflammatory potential of flagelli When Salmonella Enteritidis
flagellin was injected in the oviduct of anaesthedi laying hens, it caused a severe
inflammatory reaction. In conclusion, Salmonella tdtitidis flagellin induces the
epithelium to orchestrate a mucosal inflammatogpoase in the oviduct of laying hens.
Salmonella Enteritidis thus benefits from downreginlg flagellin expression in the oviduct
to avoid inflammation and thus increase persistence

Keywords: chick, Salmonella, oviduct, flagellinflammation
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[E5-03]:  Microbiology and safety of eggs and egg products ~ (1DO075)

[Australia]
Dynamics of Salmonella typhimurium shedding from edy to peak lay in
laying hens
Sharma, P. (1), Pande, V. (2), Devon, R. (3), Gol, (4), McWhorter, A. (5), Forder, R. (6) and Chowsalkar,
K. (7)

(1, 2,3,4,5, 6, 7) School of Animal and Vetenn&cience, University of Adelaide.
Corresponding author: pardeep.shar ma@adelaide.edu.au

Globally, Salmonella is a common cause of food-Bonmman gastroenteritis. It can be
transmitted through consumption of contaminatedseaigd chicken meat. In Australia,
Salmonella Typhimurium (S. Typhimurium) is the méstquently reported serovar in egg
related food poisoning. Shedding of Salmonellaehitken faeces can be intermittent and
may increase the chances of egg shell contaminatidie present experiment was
conducted to study the shedding of S. Typhimuriwefinitive type 9 (DT9) in eggs and
faeces of laying hens, challenged before onsetwf Ih addition, co-infection with an
additional serovar, S. Mbandaka, was also examioettermine if there was an effect on
the shedding of DT9. At 14 weeks of age, hens weeadly inoculated with 109 colony
forming units (c.f.u.) of either DT9 or a combirati of S. Mbandaka and DT9. Faecal
samples were collected on day 1 post-infection)(followed by 1, 2, 4, 6, 8, 10, 12, 14
and 16 weeks p.i.. All faecal samples were prock$ése enumeration of Salmonella by
MPN (most probable number test) method. All egg$ tluring 6, 8, 10, 12 and 14 week
p.i. were also collected. A total of 320 faecal &%b egg samples were analysed for the
presence of Salmonella spp.. Salmonella countaenefs ranged from 1.53 to 48.53 MPN
/g for birds infected with DT9 only and 0.78 to 8@ MPN/g in the birds infected with DT9
and S. Mbandaka. The frequency of egg shell comatioin ranged from 9.52 to 21.74%
for DT9 and 10.89 to 33.33% in the co-infected graBioth groups had the highest rate of
Salmonella shedding on egg shell at the onsetyofdaveeks p.i.). Over the course of the
experiment, Salmonella was not detected in eggriateontents in either group. The above
findings suggested that there was intermittent @matbnged shedding of Salmonella in the
faeces and that the occurrence of egg shell contdimn was higher during early lay.

Keywords: Salmonella, laying hens, dynamics, shegldéggs.
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[E5-04]:  Microbiology and safety of eggs and egg products : 1D0090)
[Brazil]
Resistance profile and virulence of isolateds of 8aonella sp. From
commercial layer houses
Moraes, D.M.C. (1), Duarte, S.C. (2), Jayme, V.S3), Stringhini, J.H. (4), Rezende, C.S.M. (5) and
Andrade, M.A. (6)
(1, 3, 5, 6) Universidade Federal de Goias, Br&2j,EMBRAPA, CNPSA, Concordia, Brazil; (4) Univatade

Federal de Goias, Brazil, CNPq researcher
Corresponding author: valeria.mg@uol.com.br

The occurrence of bacterial resistance to antirbiate is a clear risk to human and animal
health and a great effort has been done by natemmlinternational organisms in order to
control this microorganism. Feed chain is considea@ important way to disseminate
resistance in man and animals. Resistance prafilS&lmonella sp. needs to be controlled
in order to help in the treatment of the diseasebta evaluate the possible occurrence of
multi-resistant strains. In this study we aimedhtgestigate the resistance profile of isolates
from Salmonella sp. and to assess the presencieuténce gene spvC and the resistance
genes intl1, sull and blaTEM in Salmonella isolategigenically characterized as Agona,
Livingstone, Cerro, Schwarzengrund, Salmonella resgtesubs. enterica O:4,5, Anatum,
Enteritidis, Johannesburg, Corvallis and Senftemb&e submitted these isolates to a
sensitivity test to some antimicrobials: sulfame#mmle (25ug), trimethoprim-
sulfamethoxazole (25u9), enrofloxacin (5u0), tetetin (30ng) sulphonamides (300uQ),
ciprofloxacin (10ug), amoxicillin and clavulaniciddq3ug), ampicillin (20ug), ceftiofur
(30ug), gentamicin (10ug), oxytetracyclin (30pg@omycin (30ug), doxyciclin (30ug) and
apramycine (15u9). The highest resistance percestalgserved were to sulfamethoxazole
(91,0%), sulphonamides (51%) and ceftiofur (28,9860 0% to ciprofloxacin. Only
Salmonella Johannesburg and Salmonella Corvall® l&aown resistance for only one
antibiotic and other serovars were resistant fdeadt two antimicrobials, and we observed
that Salmonella Schwarzengrund were resistant ®rofl them. The gene spvC was
detected only in the serovar Enteritidis. The getié was present in six of the ten serovars
analyzed and the gene sull in three of them, ahimysssociation with intll. The gene
blaTEM was not identified. We can conclude thatigtance to antimicrobials done
simultaneously with the research of genes of vitckeand resistance towards antibiotic
genes Salmonella sp. isolates in commercial laygmg consists in an important
investigation tool to determine genetic profile tbese bacteria.

Keywords: antimicrobials, Salmonella, sull, virdergenes
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[E5-05]:  Microbiology and safety of eggs and egg products ~ (1D0115)
[Spain]
Relative importance of egg natural defences (cutie] albumen proteins)
against egg bacterial contamination
Dominguez Gasca, N. (1), Mufioz, A. (2) and RodrigaéNavarro, A.B. (3)

(1, 2, 3) Dept. of Mineralogy and Petrology, Unsigr of Granada, Spain
Corresponding author: nadoga@ugr.es

Hen eggs are one of the most consumed foods dukeeto great nutritional value and
relative low cost. Nevertheless, they are commasbociated with food borne diseases due
to bacterial contamination (e.g., Salmonella etitési Escherichia Coli). The egg has its
own physical and biochemical barriers that prevdrasterial penetration and which are
collectively known as “egg natural defenses”. Tingt fine of defence is the eggshell, a thin
mineral structure that protects the egg conteranaggmechanical impact, dehydration, and
microorganism contamination. The eggshell is coddrg a very thin organic layer, the
cuticle, which plugs the entry to the shell poresl aegulates the eggshell permeability
thereby presumably preventing bacterial penetratidh microorganisms manage to
penetrate this first barrier of defence, they wiixt encounter the shell membranes and
then the albumen, both of which exhibit potent -amtrobial activity. To evaluate the
relative importance of the the cuticle and egg &lpitoteins were exposed to Salmonella
and E. coli by immersing the egg in bacteria susjpers during 3 min. The thickness,
degree of coverage, morphology and chemical cortiposof the cuticle of eggs which
were either contaminated or uncontaminated follgwimoculation were analyzed using
scanning electron microscopy (SEM) and attenuatddl treflection-Fourier transform
infrared spectroscopy (ATR-FTIR). Ultra performaricgiid chromatography (UPLC) was
used to quantify the antimicrobial proteins in tladbumen of contaminated and
uncontaminated eggs. The results showed that thetifuality of the cuticle against
bacterial penetration was highly dependent not onlyhe thickness and degree of cuticle
coverage but also on its maturity and chemical amsitipn. Eggs with an immature and/or
with a cuticle depleted in proteins were more gasiintaminated as they are not able to
resist bacterial penetration. Non-contaminated e@gdso had significantly higher
concentrations of antimicrobial albumen proteins.(ilysozyme) in their aloumen than
contaminated eggs, being the first more effectivereventing the contamination of the egg
content. These results confirm the importance dfetteveness of egg natural defenses
against bacterial contamination.

Keywords: Cuticle, albumen proteins, Salmonella
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[E5-06]: Microbiology and safety of eggs and egg products ~ (1D0106)
[United Kingdom]

Cute Egg — An investigation of tools to quantify andmprove the quality of the

eggshell cuticle

Quinlan-Pluck, F.M. (1), Williams, G.O.S. (2), I&en, W. (3), Olori, V. (4), Bain, M.M. (5), Jons, A.C.
(6) and Dunn, I.C. (7)

(1, 2, 6) School of Chemistry, University of Edimgh, EH9 3JJ, UK; (3) Lohmann Tierzucht Gmbh, Am
Seedeich, 9-11, 27472 Cuxhaven, Germany; (4) Avidge, Newbridge ,EH28 8SZ , UK; (5) IBAHCM, MVLS,
University of Glasgow, G61 1QH UK; (7) The Roslimstitute and Royal (Dick) School of Veterinary Sas]
University of Edinburgh, EH25 9RG, UK

Corresponding author: f.quinlan-pluck@ed.ac.uk

Commercial poultry production relies on the ariildncubation of eggs. Conditions in the
incubators are as ideal for rapid microbial groveht they are for the growth and
development of the embryo and keeping micro-orgasisut of the egg can be a challenge.
Opportunities for horizontal transmission occuridgrthe collection and transportation of
eggs and the vertical transmission from breeders hen production flocks has been
identified by EFSA as the most likely route of s&r of antibiotic resistant E.-coli and
Salmonella spp. (Bain et al., 2013). The cuticla glycosylated protein layer which covers
the surface of the egg. We have previously predeetedence that the cuticle forms the
first line of defence to the penetration of baeteand that cuticle deposition can be
guantified by staining eggs and measuring the cham@b reflectance at 640nm. Using this
rather cumbersome methodology, we establishedctitatle deposition is a heritable trait
(h2, 0.27) and therefore has the potential for oupment by genetic selection. The Cute
Egg study addresses the physiochemical, physiadbgand genetic parameters that
characterise the cuticle and develops a new, simpte step fluorescence-based
measurement tool for cuticle assessment. In tHielateon of this new tool, we use
attenuated total reflection-Fourier transform indchspectroscopy (ATR-FTIR) to correlate
findings between the reflectance method and the figorescence method. This ATR-
FTIR approach, whilst destructive of the sample tiedlefore not an end use tool, provides
added information regarding the structure, morpippland chemical composition of the
eggshell cuticle [Rodriguez-Navarro et al., 2003je amount of water, proteins, sulfate,
phosphate, carbonate, polysaccharides, and ligdsbe determined by this ATR-FTIR
from the absorption peaks associated to a chaistatemolecular group. Resulting data
indicates that both the age and water content @fetfgshell significantly affects the type
and amount of protein measured at the interfacghef instrument. Thanks to this
validation step, we can now apply our new one steyasurement to estimate reliable
heritability for cuticle coverage in both meat aagh laying strains of poultry. The results
generated show a repeatability of 0.758 amongstl lbind will provide important
information leading to accurate genetic selectionimproved cuticle coverage reducing
the risk of pathogens entering the egg.

Keywords: Eggshell, cuticle, glycoprotein, fluoreace, ATR-FTIR
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[E7-01]: Technological properties of eggs as food ingredien¢ID: 100110)

[ltaly]
The effects of novel pasteurization technologies on eggagluct functionalities
Alamprese, C.

Department of Food, Environmental and NutritioneileBces (DeFENS), Universita degli Studi di Milattaly
Corresponding author: cristina.alamprese@unimi.it

Egg products are protein ingredients with multifdactional properties such as gelling,
foaming, binding adhesion and emulsification. Beeauof such properties, these
ingredients are desirable in many foods, such keriggroducts, meringues, meat products
and cookies. Pasteurization of liquid egg produists commercially performed in
conventional high-temperature-short-time equipmehtt can negatively affect product
functionalities. The recent development of altekmaprocessing technologies, such as high
hydrostatic pressure, ultraviolet radiation, pulsedectric fields, high pressure
homogenization, microwave-assisted pasteurizatind,ohmic heating, offers the potential
to inactivate microorganisms, reduce loss of esmenttrients, and maintain functional
properties. The aim of this review is the discussibresults reported in the literature about
the effects of these novel pasteurization techrietogn egg product functionalities.
Moreover, preliminary results of an ongoing reskaa@ming at the study of the ohmic
heating effects on gelling and whipping propertéBquid whole egg will be illustrated.

Keywords: Egg products, functional properties, @astation technologies
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[E7-02]: Technological properties of eggs as food ingredien(ID: 100045)
[Germany]

Improvement of emulsifying properties of hen’s eggyolk fractions by
combined enzymatic and heat treatment

Gmach, O. (1) and Kulozik, U. (2)

(1, 2) Chair for Food Process Engineering, ZIEL dF@md Nutrition Research Center, Technische Uniétrs

Munchen, Germany
Corresponding author: oliver.gmach@tum.de

Hen’s egg yolk is used as emulsifying agent in aagrvariety of food products like
mayonnaise or salad dressings. It is composed ofmain fractions, the water soluble
plasma fraction which mainly consists of low-deydippoproteins (LDL) and the granula
fraction with high-density-lipoproteins (HDL) and smaller amount of LDL. The two
fractions can be separated by centrifugation ingiheernatant plasma and the sediment
granula. The emulsifying properties of the two fimes are very different. Former
investigations have shown that the two fractionsilsifying properties can be influenced
by salt concentration, pH value and enzymatic mneat with phospholipase A2 (PLA2).
The enzymatic treatment causes transformation o§itolipids (PL) of LDL micelles to
lyso-Phospholipids, which show increased heat lgtaland higher solubility in water
afterwards. It is further known that egg requiresstpurization for long term storage
stability. However, the heating intensity is lindtéo low 9/t-conditions due to high dry
matter level in egg yolk. During heat treatment ateg changes like denaturation or
aggregation would occur above critical limits. Tdien of the studies was to influence the
functional properties of the egg yolk granula at@sma by combining an enzymatic pre-
treatment with a defined heating process. Thereftests are carried out &t -
combinations in the area of pasteurization and alat\characteristic milieu conditions and
pH values. The results show that without enzymptitreatment the particle size of the
plasma fraction increases depending on heatingdgmtyre and time and as consequence
the viscosity increases even towards the formatioa gel structure. In contrast the pre-
treatment of the plasma fraction with PLA2 allowighter heating temperatures, whereas
the particle size only shows a slight increase #nedproduct still stays in a fluid state.
Similar results can be found for the granula f@ttiSo it is possible to obtain a targeted
functionalized and microbially safe product for sifie applications.

Keywords: egg yolk fractions, emulsifier, phosphake A2, heat treatment
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[E7-03]: Technological properties of eggs as food ingredien¢ID: 100094)
[Turkey]

FT-NIR Application as An Alternative Tool for Evalu ation of Ozone-Treated

Eggs Freshness during Storage

Yuceer, M. (1), Temizkan, R. (2) and Caner, C. (3)

(1) Department of Food Processing, Canakkale Omskkirt University, 17020, Canakkale, Turkey; (2, 3)
Department of Food Engineering, Canakkale Onselkdg Mniversity, 17020, Canakkale, Turkey

Corresponding author: myyuceer @gmail.com

Eggs’ nutritional composition is characterized byigh content of proteins and lipids,
being considered one of the most complete food ymtsdfor the human diet. The quality
assessment of fresh eggs and egg products is medomsing destructive and time-
consuming methods, therefore the use of fast tsed®@mes necessary. Near Infrared (NIR)
spectroscopy is considered a very reliable, faflyy Automated, reliable and nondestructive
for determining functional groups (C-H, N-H and Obldnds) and monitoring the changes
of organic matter and water in foods.

The eggs were exposed to various ozone concemsaiy 4 and 6 ppm, 2 and 5 min) at
room temperature. Eggs were scanned in FT-NIR smupy with using a Bruker multi-
purpose analyze, equipped with an InGaAs deteatanking in the 800-2500 nm to
guantify of fresh eggs at end of storage.

There were clear differences between the typicatagye absorbance spectra corresponding
to the ozonated eggs and also control at the enbeo$torage. The absorbance spectrum
stays relatively flat from 800 to 1300 nm. A promim peak appears at 1410 nm (OH
vibration of water), and a combination band at 1840 (involving OH stretching and OH
deformation) coincides with the water absorptioakpevhich is due to absorption by water
and carbohydrate. The wavelength region from 2002400 nm had particularly noticeable
organic matter spectral differences. There aretsshiif absorption to lower or higher
wavelengths, and these shifts seem to be in ralésimte of water in food) to the hydration
potential of the respective solutes. At the endhefstorage, absorption peaks dropped for
control and 2,4 and 6 ppm when compared with dtleatments.

The present study demonstrates the potential agijolicof the FT-NIR in determination of
internal qualities of eggs freshness. NIR spectpgcis a very extremely reliable,
nondestructive and rapid technique for the prealictf qualitative chemical and physical
properties of fresh eggs.

Keywords: FT-NIR spectroscopy, eggs, gaseous oxtomge.
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[E7-04]: Technological properties of eggs as food ingredien{ID: 100145)
[Brazil]

Physical and chemical modifications and functional propdres of white eggs as
a function of time and conditions of storage

Gherardi, S.R.M. (1), Santos, B.M. (2), Silva, F.A(3), Stringhini, J.H. (4) and Café, M.B. (5)

(1) Instituto Federal Goiano, Campus Urutai; (2U8)versidade Federal de Goias; (4, 5) Universideetderal de

Goias, CNPq
Corresponding author: jhstring@uol.com.br

In this study we investigated changes in qualityernical composition and functional
properties of eggs from Lohmann hens at 50 weelkagef A total of 240 eggs weighing
between 55 and 65g were stored at ambient conditimhunder refrigeration for 28 days.
We used a completely randomized design with 1Qrtreats in a 2x5 factorial scheme (two
temperatures and five storage times), six repboatiand four eggs per experimental unit.
To determine the quality we evaluated egg, alburyelk and shell weight, yolk index,
Haugh unit, albumen, yolk and shell percentage afiolymen and yolk pH. Chemical
composition was evaluated for crude protein, tfabl total solids, ash, and moisture for
both albumen and the yolk. Functional propertieslisd were formed and drained volume
of the foam, volume of oil used to form the emufsiearly destabilization of the emulsion
and yolk colorimetry. Eggs stored under refrigemnatmaintained good quality during the
28 days of the experiment while eggs kept at antlwendition showed lower quality after
seven days of storage. The egg weight decreasédneiteasing storage period with lower
values for eggs stored under ambient conditiong gH of yolk and albumen of chilled
eggs remained lower than that of eggs stored uzehdient conditions. Eggs stored under
ambient conditions showed worse values for UH, thet days of storage influenced it
negatively at both temperatures. The yolk inderefrigerated eggs was always higher than
that of eggs stored under ambient condition, ahilggs presented initial increase of yolk
index compared to fresh eggs. The increase of ggoperiod caused the decrease of the
total solids in the yolk and increase in the albom€&he greatest loss of moisture of
albumen verified at ambient condition, which ledchigher rates of total solids occurrence.
Regardless of the temperature, there was a dedre#ise foam volume after 14 days. The
storage under refrigeration favored foam stabiligguced volume of oil used to form
emulsion and intensifying the color of the yolk.eTktorage of eggs under industrial
cooling allows the use of older eggs.

Keywords: Egg yolk, egg white, foaming, storagéaltsolids
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[E7-05]: Technological properties of eggs as food ingredien{ID: 100156)
[France]

Antibacterial activity of egg albumen during incubation
Guyot, N. (1), Slugocki, C. (2), Helloin, E. (3), @utron, J. (4), Nys, Y. (5) and Réhault-Godbert, S6)
(1, 4, 5, 6) INRA UR83 Recherches Avicoles, Fontta Régulation des Protéines de I'Euf, F-37380zNigy
France; (2, 3) INRA UMR1282 Infectiologie et SaRtéblique, Centre International de Ressources Mienotes-
Bactéries Pathogénes, F-37380 Nouzilly, France
Corresponding author: nguyot@tours.inra.fr

The aim of the present work was to analyse the gdharfi egg white antibacterial activities
during egg incubation. Embryonic (E) and unferéitiz(U) eggs were incubated for several
periods of time, from 0 to 12 days, and the resglégg whites were analyzed for their pH,
protein content and for their antibacterial projsrtagainst 5 pathogenic strains. The
changes in egg white pH values differed betweemdl B eggs. Egg white concentrations
remained stable during incubation for U eggs bghificantly increased for E eggs. At
constant protein concentration and for an identdatation of incubation, egg white
activities against Listeria monocytogenes et Strepicus uberis were similar between E
and U groups. A progressive decrease in theseitagiwas however observed depending
on the incubation time, regardless of the egg gr@ipr E). A discrete change in the
profile of egg white proteins is also observed wgrincubation but no difference was
noticeable between both groups (E versus U). Tealade, the antibacterial activity of egg
white proteins progressively decreased during agghiation. This observation could result
from the alteration of specific antimicrobial primig Taken together, these data support
that the egg white antibacterial defence is altetedng egg incubation, suggesting that
new compensatory protection systems might be setunipg embryonic development to
overcome this apparent weakening.

Keywords: Egg white, antibacterial activity, eggubation
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[E7-06]: Technological properties of eggs as food ingredien¢ID: 100108)
[Brazil]
Better inner quality of commercial eggs, compared tdertilized eggs, stored in
room temperature during different periods.

Souza, R. A. (1), Borba, H. (2), Mello, J. L. M. (8 Ferrari, F. B. (4), Giampietro-Ganeco, A. (5), himotheo,
M. (6) and Paschoalin, G. C. (7)

(1, 7) Animal Science Institute, Nova Odessa, Sadd? Brazil; (2, 3, 4, 5, 6) Department of Techugyl, Faculty

of Agrarian and Veterinary Sciences, Sdo Paule3faiversity, UNESP Jaboticabal, S&o Paulo, Brazil.
Corresponding author: rodrigo.zootecnista@gmail.com

There are lots of factors can induce the egg quigi¢ bird physiology, laying period, cage
type and its capacity, eggs gathering frequenaglsbage, nutrition, handling, facilities,
birds sanity, local temperature, storage period lamchidity and temperature during this
storage period. The aim of this study was to eveltt@e inner quality of commercial eggs
(unfertilized laying hens), fertilized eggs of lagi breeders and fertilized eggs of broiler
breeders, submitted to different storage period§. r2d eggs of 40 weeks old were used,
being 72 eggs of laying hens (Isa Brown), b.72lfeetd eggs of laying breeders Hy-Line
W36 and 72 fertilized eggs of broiler breeders Cdblvas used a 3x5 fatorial arrangement
(tree kind of eggs and five storage periods) with repetitions for the physical
characteristics. The evaluated parameters in theseds (0, 7, 14, 21 and 28 days) were:
eggs weight, Haugh unit and yolk index. The commagreggs present, initially (0 day),
better inner quality (greater values for yolk indesd Haugh unit) and lower quality losses
during the storage period, as well as the weigbs is lower in these eggs than the others
during the same periods.

Keywords: pH, Haugh unit, yolk index, laying heneéders
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[E8-01]: Advances in egg processing technologies  (1D0191)

[Slovakia]
Eggshell membrane: an unique waste biomaterial withmultidisciplinary
applications
Balaz, M.

Department of Mechanochemistry, Institute of Gelotécs, Slovak Academy of Sciences, 04001 KoSice,

Slovakia,
Corresponding author: balazm@saske.sk

Eggshell membrane (ESM) is a unique biomaterialickviis generally considered waste.
However, it has extraordinary properties which tenutilized in various fields and its

potential applications are therefore being widelydied these days. Within the

presentation, the examples of multidisciplinary leggpions of the ESM will be given. The

author has published a review paper on this toggemtly (Balaz 2014). Particular attention
will be devoted to the utilization of the ESM asbatemplate for the synthesis of
nanoparticles, as a sorbent of heavy metals and, &gethe main component of various
biosensors and in medicine. Moreover, the pregaraind utilization of soluble eggshell
membrane protein (SEP) will be also mentioned.him last part of the presentation, the
research activities of the authors’ scientific grodealing with eggshell biomaterial in

general will be mentioned, as they may be of giatest for the symposium community.
Also concrete examples will be given, e.g., thézatiion of planetary-ball-milled eggshell

as an adsorbent of heavy metals from wastewatereoutilization of the ESM for the

mechanochemical synthesis of semiconductor nan@atsydalaz 2013a,b). This work was
supported by the Slovak Grant Agency VEGA (projaf027/14). Baldz M. 2014.

Eggshell membrane biomaterial as a platform forliegions in materials science. Acta
Biomaterialia 10, 3827-3843.

Keywords: Eggshell membrane, waste, adsorbentafihmetals, semiconductor
nanocrystals
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[E8-02]: Advances in egg processing technologies  (1D0198)

[Japan]
Applications of anti-pathogen egg yolk antibody (I&) in Japanese food
industry
Hatta, H.

Depart. of Food and Nutrition, Kyoto Women's Ungiyr, Japan
Corresponding author: hatta@kyoto-wu.ac.jp

Almost 35 years have passed since Dr. Polson mgb@tpreparation of antigen-specific
IgY from egg yolk of immunized hen in the Journilmmunological Methods. Since then,
eggs have gained much attention for an economiedl @nvenient source of specific
antibodies to be used in not only the immunodiagiodi®ld but also passive immunization
against infectious diseases.

Around 1985 | have developed a purification metbbdgY using food grade poly-anions
such as sodium alginate or lambda-carrageenaripgpaotein precipitant. As the result, |
have researched properties of IgY and its apptioatin the food industry for almost 30
years. | have mainly focused on the use of IgY gowphylactic purpose of preventing
pathogens from adhering onto cells at the infeatite

So far, | have reported preparation of specific yainst bacterial pathogens such as S.
mutans, P. acnes, H. pylori, E. tarda, and A. salomba. In addition, specific IgY against
viral pathogens such as Human Rotavirus, Rabiessvinfluenza virus and Koi Herpes
virus have also been prepared in my IgY researofegts. Most of these IgY were shown
in animal test to be effective in prevention ofeictious diseases caused by corresponding
pathogens. Some of them have also been provemetemive effect in human volunteer
tests so as to be applied in bioactive processaikfo

One of my IgY projects has shown preferable praditgtof the IgY by use of hen
immunization method over that of the serum IgGhe tonventional rabbit immunization
method. For example, an immunized hen yields alddgtigY per year through her eggs,
however IgG to be produced by an immunized ralshanly 1.4g or so. So, the productivity
of IgY from hen eggs is nearly thirty times gredtgan that by rabbit based on the weight
of antibody produced per head per year. Moreoveryxction of IgY from hen’s egg does
not require sacrificing animals. Therefore, IgY leen considered as a perfect antibody
source for use in an oral passive immunization.

In this eggmeat2015, | will introduce practical hpgtions of anti-pathogen IgY, such as
anti-S. mutans IgY for prevention of dental cariasti-H. pylori IgY to fight stomach
ulcer, anti-rotavirus IgY against infant diarrhaad so on. Some specific IgY have already
been utilized as a functional ingredient for tals@eets or yogurt and have been sold well
for more than 10 years in the Japanese food market.

Keywords: IgY, egg yolk antibody, passive immuniaat S. mutans, H. pylori
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[E8-03]: Advances in egg processing technologies  (1D0159)
[Germany]

Modification of egg white protein hydrogels by treament with salt and
ethanol solutions in the production process of highly pongs protein aerogels
Kleemann, C. (1), Kulozik, U. (2), Selmer, I. (3)rad Smirnova, |. (4)

(1, 2) Food Process Engineering and Dairy Technyold®) Muenchen, Germany; (3, 4) Thermal Separation

Technology, TU Hamburg-Harburg, Germany
Corresponding author: christian.kleemann@tum.de

Egg white is known for its excellent gelling behavilt consists of several proteins with
differing physicochemical properties. Hydrogel fation can, therefore, easily be
influenced by adjusting the pH-value and ionic @ntecation. This induces different
network structures, when egg white protein hydregek dried. Unlike common drying
methods such as drying at ambient conditions cgzredrying, solvent extraction with
supercritical CO2 causes almost no damage to theiprnetwork structure. The resulting
aerogels have as outstanding characteristic afgpigier surface of up to 500 m2/g. They
feature the possibility of impregnating this sugfawith sensitive or sensory unpleasant
substances to protect the encapsulated core nidienia extreme pH-values, oxidation,
light and other detrimental effects Producing aelogicrocapsules asks for the formation
of hydrogel micro particles. One way to do so i®toulsify an egg white protein solution
in oil and induce the gelification by heat. In arde perform the supercritical drying, the
water in the hydrogel has to be exchanged entieelyO2-soluble ethanol. A high specific
inner surface can only be reached, when swellimhsiminkage is reduced to a minimum.
Such changes of the volume damage the hydrogetsipnoetwork and reduce the specific
inner surface. In this study changes in structum@ #xture were investigated caused by
different salt and ethanol solutions. Results skimat immersing the particles in pure water
leads to an expected increase of up to 3 fold tiginal weight. An addition of small
amounts of CaCl2 reduces the swelling to a miniméthanol leads at concentrations
above 60% to a reduction in size and an increaasthbss of the gels. The composition of
egg white allows the formation of any number ofoget structures. This opens a complete
new field of application for egg white as microegpsalation material.

Keywords: gel, microencapsulation, aerogel, sujtarar fluids

World's Poultry Science Journal, Volume 71, Supplement 1 43



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[E8-04]: Advances in egg processing technologies  (1D0049)
[Germany]

Enabling pasteurization of liquid egg white by prefractionation of the heat-
sensitive proteins
Brand, J. (1) and Kulozik, U. (2)

(1, 2) Chair for Food Process Engineering, Techmaddniversitat Miinchen, Germany
Corresponding author: janina.brand@tum.de

Based on its excellent functional properties, eggewEW) is an often used protein source
in food industry. Nowadays, it is mostly distribdtas powder because of the difficulties to
pasteurize it in its liquid state. The USDA pasization requirements for albumen
recommend at least 56.7°C for 3.5 min or 55.6°C6f@ min. But these temperature-time-
combinations are not intensive enough to prevemtraobial growth. However, it is not
possible to use more intensive pasteurization timmdi, because EW includes two heat-
sensitive proteins (ovotransferrin, lysozyme). t8e,objective of this work was to improve
the pasteurizability of liquid EW by the fractiomat of these proteins. The hypothesis was
that by removal of them, the remaining EW can betqaized with more intensive
temperature-time-profiles, and therefore, be disted in its liquid form without microbial
risk. The heat-sensitive proteins lysozyme and ravaiferrin can be long-term pasteurized
in their dry state as usual and be distributed ra¢ejn powder with the focus on their
specific bio-functionalities. To realize this gractionation, the viscosity of EW needs to
be decreased, firstly. This was successfully dogeabhigh-pressure-homogenization
treatment (~70 mPas to 3 mPas). Afterwards, thetifnaation of lysozyme and
ovotransferrin was carried out with membrane-adsmmpchromatography in pilot-plant-
scale. The special construction of the used menebaasorber leads to a convective flow
through a channel of 250 um instead of a tranghootugh pores. Thereby, significantly
higher flow rates are possible and there is no negue-filter the substrate as for common
chromatographic processes. Afterwards, the regultepleted EW was characterized
concerning its protein denaturation as well asgi#ling behavior to detect the highest
possible temperature-time combination for future B¥$teurizations. In summary, it was
shown that the fractionation of heat sensitive girotomponents is a suitable method to
ensure the pasteurization of susceptible substrates

Keywords: egg white, fractionation, heat-sensifiveteins, pasteurization

World's Poultry Science Journal, Volume 71, Supplement 1 44



Egg Meat 2015

XXI1 European Symposium on the Quality of Poultry Meat
XVI European Symposium on the Quality of Eggs and Egg Products

Nantes (France) May 10 to 13, 2015

Reviews and oral communications
Common session



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[EM-01]: Combined Egg and Meat  (ID: 100185)
[France]

Managing poultry meat quality by nutrition

Berri, C. (1), Métayer-Coustard, S. (2), Lessire, M (3), Le Bihan-Duval, E. (4), Bouvarel, I. (5) and
Tesseraud, S. (6)

(1, 2, 3, 4, 6) INRA, UR83 Recherches Avicoles, /380 Nouzilly, France; (5) ITAVI, Centre INRA Valed
Loire, F-37380 Nouzilly, France

Corresponding author: berri@tours.inra.fr

Poultry products are mainly consumed as cut andgssed products. Therefore, it is no
longer enough for broilers to have high slaughteldg and desirable carcass conformation.
Good esthetic and functional characteristics mestalien into consideration to satisfy the
demands of both processor and consumer. Meat yualitunder a complex control
including genetics, rearing and slaughter factdisese factors influence the chemical
composition of the meat but also the post-mortensaleumetabolism which determine a
large number of technological and sensory qualifigss review focuses on the recent
advances showing that nutrition can be an effedtieéto control muscle development and
meat quality in poultry. In particular, the intaéiEprotein, which largely determines muscle
growth and vyield, may also affect several moleculsathways with significant
consequences on muscle post mortem metabolism aatiquality. Indeed, the amino acid
supply during the finishing period or just befotaughter can shape the energy reserves of
the muscle with a significant impact on meat gyalicluding color, processing yield and
susceptibility to oxidation. Beyond the control mfiscle metabolism, protein intake will
also be crucial in controlling the molecular patlgwahat influence muscle fiber growth
and integrity. Thus, recent studies show that irdenn heavy strains, improving meat
yields by nutrition can also lead to poor meat iyahich results in a lower protein/fat
ratio and in the most severe cases in the onseegénerative defects. Therefore, it is
essential to rethink poultry nutrition by takingtdnaccount new standards, such as
functional, nutritional and storage ability of theeat, but also by developing studies to
better understand which molecular pathways can fiieieatly modulated by nutrition
during animal growth to improve final meat quality.

Keywords: Carcass conformation. Good esthetic,tfanal characteristics, meat quality
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[EM-02]: Combined Egg and Meat  (ID: 100186)
[Canada]

Eggs: Maximizing the nutrition of laying hens to inprove human nutrition
around the world
Guyonnet, V.

BURNBRAE FARMS Ltd. 3356 County Road 27 Lyn ON KQ&IO — Canada
Corresponding author: vincent@inter national eggfoundation.com

Eggs are one of the most recognized and acceptets foy consumers around the world.
They are generally acknowledged as naturally ritiprioteins and certain vitamins and
minerals. With production increasing worldwide b4 million tonnes or 25% between
2000 and 2010, can the eggs contribute furtherurmam nutrition? Regular eggs can
contribute to meeting the basic human needs ingerfproteins and other nutrients in the
developing world where protein consumption is lowd aften of plant-origin. The work
required to maximize their potential is massivekirtg into consideration the needs to
concurrently boost production and promote conswnptnh a number of countries. A
model based on Private-Public Partnership has Hegaloped to build capacities within
national producers’ organizations to achieve imprognt in egg production and egg
consumption in Southern Africa. Eggs can also jpk@additional nutrients through dietary
modulations of the rations fed laying hens. Thersmze behind the enrichment of nutrients
in the egg has been well demonstrated and it iy/faasy and cost effective to produce
eggs enriched in vitamin A, folic acid, vitamin &lenium and omega 3 polyunsaturated
fatty acids (n-3 PUFA). A number of nutritionaldahealth benefits have also been clearly
demonstrated in sound clinical studies. For ingtatitee consumption of eggs enriched in n-
3 PUFA have shown to contribute to lower serumlytdgride levels and higher HDL-
cholesterol, both related to a reduced risk ofl fstzhemic heart disease. Unfortunately,
the potential of these functional eggs for humatrmitien and health is still not yet realized
due to a number of reasons related to the naturtheofegg itself, the skepticism of
consumers, the promotion and advertising requiretithe lack of support from the health
professionals.

Keywords: Eggs, Nutrition, Hunger, Health
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[M1-01]: Poultry meat quality defects  (ID: 100178)
[Finland]

WOODEN BREAST, a myodegeneration in relation to animal performance
and growth

Immonen, K. (1), Valaja, J. (2), Sihvo, H.K. (3) ad Puolanne, E. (4)

(1, 2, 3, 4) Department of Food and Environmentaéi®es, Faculty of Agriculture and Forestry, PBOXx 66,

FI-00014 University of Helsinki, Finland
Corresponding author: kaisa.immonen@helsinki.fi

Wooden Breast (WB) is a severe meat quality defaod in the breast fillets of broiler
chicken. Affected tissue is characterized by suftigth hardness that is consistently
accompanied by marked bulging and paleness; al#e winiations are regularly seen as is
exudation of the surface. The histopathologicaltuies of chronic WB have been
documented as well. The increasing occurrence thibpegical muscle conditions has long
been suggested to be related to the very rapid thrafv modern broilers as well as to
successfully met selection targets of high musidddy. Addressing these relationships
with pens as experimental units requires howewetatively large number of observations
for a sufficient statistical power. For this purppsve put together the data of our four
recent experimental setups, and carried out statishnalyses wherever applicable and
scientifically sound. The joint data consisted dbtal of 81 pens of originally randomly
assembled groups of high-yielding broilers. The \&Eluation scores as well as other
measures recorded on all slaughtered birds wera twmnected to the groups by
calculating pen averages of the outcomes. The gnoegsurement-based variables
consisted of the recorded live weights and feedseoptions as well as the ones driven
from those two, i.e., the average daily weight gajfpWG) and feed efficiency ratios
(FCR). A class variable of WB-severity with threategories based on the palpated
hardness scores, referred to as the mild, the ratajeand the severe, was incorporated into
the statistical model already consisting of othéfcal explainers, such as experiment, sex,
hybrid, and initial chick weight. The results indie that especially towards the end the
moderate WB was the one with disturbed growth. fEselts raise a question of what kind
of growth the increased weights are in the casgheftevere WB ultimately indicative of?
Especially since the pen average outcomes of ukimpll values were indeed the lowest (p
< 0.05) for the mild (5.81) in comparison to thedamte (5.99) and the severe (6.15). An
unexpected finding was also this: the groups thahtially were to exhibit the severe form
of WB in greatest numbers were accommodating ctofkise lightest initial weight.

Keywords: Chicken, wooden breast, growth, perforcean
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[M1-02]: Poultry meat quality defects  (ID: 100019)
[ltaly]
Composition and texture of wooden breast meat
Soglia, F. (1), Mudalal, S. (2), Sirri, F. (3), Caani, C. (4) and Petracci, M. (5)
(1, 2, 3, 4, 5) Dept. of Agricultural and Food $des, University of Bologna, Italy
Corresponding author: m.petracci @unibo.it

Recently, selected commercial modern chicken hgbrekhibited different muscle
abnormalities. In the last few years, several ols&ms about the incidence of new muscle
abnormality termed as “wooden breast” have staidecbme from the poultry producers.
Wooden breast is characterized by visually harthuging, pale, and often accompanied
with white striping. This study aimed to assessithplications of wooden defect with/or
without white striping on proximate and mineral qmosition, protein patterns (SDS-
PAGE) and textural traits of the meat. Overall firg showed that presence of wooden or
both wooden/white striping defects had a signifidampact on all quality traits that have
been evaluated during this study. In this regawtsmden/white striping and wooden had
significantly higher fat (1.98 vs 1.25 vs 0.87%,0801) and moisture (75.1 and 75.3 vs
74.1%, P<0.001), collagen (1.18 vs. 1.26 vs 1.00%).001), and lower protein (20.4 vs
21.4 vs 22.8%, P<0.001) contents in comparisonotanal meat. In addition, abnormal
meat exhibited a sharp increase in the hardnesmwothigh compression test) and cooked
meat (texture profile analysis) in respect to ndrmaat. On the other hand, both muscle
abnormalities had higher levels of calcium and wodi However, SDS-PAGE analysis
showed that one of enzymes that is used as arabodifor muscle damage which is band
of calcium-ATPase did not appear in normal filletsile was present in abnormal fillets. In
conclusion, this study revealed that the incideat@vooden abnormality has adversely
changed the chemical composition (high fat and lmwtein content), water binding
capacity (high cooking loss) and textural propsrifeigh hardness) chicken breast meat.
All these changes may lead to some economic corsega on the poultry industry.
Moreover, the findings of mineral composition andSSPAGE analysis pointed out the
presence of some histological and biochemical desrcompanied with the abnormalities.

Keywords: Wooden breast, composition, texture, HIA&E, calcium, sodium
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[M1-03]:  Poultry meat quality defects  (ID: 100113)
[Turkey]
Incidence and intensity of deep pectoralis myopathyin broilers under
commercial conditions in Turkey
Yalcin, S. (1), Ozkan, S. (2) and Polat, M. (3)

(1, 2, 3) Dept.of Animal Sci, Ege University
Corresponding author: yalcinservet@hotmail.com

Deep pectoralis myopathy (DPM) causes economi@fsscommercial broiler industry. It
is characterized by necrosis and atrophy of thg geetoralis muscle and can be detected
at cut-up and deboning line at the processing plané incidence of DPM cases ranged
from 0.10 to 17 % in studies from different couesri This study aimed to determine the
incidence of DPM in broilers reared under comméroimditions and slaughtered average
2.4 kg in Turkey and its effect on lightness of pectoralis major. The study was carried
out in two major processing plants in Turkey. Theidence of DPM was evaluated on
134,840 broiler breast meat from 64 mixed-sex ffockverage slaughter weight was 2.4
kg and ranged from 1.75 to 2.95 kg and was clasbdis <2.0 kg, 2.0—2.2 kg, 2.2-2.4 kg,
2.4.-2.6 kg and >2.6 kg. Breast muscles were exaanat the deboning line to determine
DPM incidence. Muscles with apparently no DPM wesesidered to be “normal”. Early
stages were classified as “1” with red and hemgithdesions and “2” muscles with
coagulative necrosis, fibrous tissue texture amét pp plumb. Muscles with green necrotic
area were classified as”"3"” (late stage). The inmdeof DPM [(number of birds with
DPM/number of birds dissected) x 100] and influenéédody weight were investigated.
Lightness was measured at 24 h postmortem on ntonadis major samples classified as
“normal” and” 3". Average DPM incidence was 0.73a&d ranged from 0.04 to 2.6 %.
The incidence of late stage was 23 % of musclels BRM while 61 % of early stage was
scored as “1”. The incidence of late stage DPM kngker in broiler >2.6 kg (P<0.05). The
highest early stage DPM was for <2 kg broilers. Mes classified as “late stage” DPM
was lighter than “normal” (P<0.05). These ressliggest that DPM is not only recognized
in heavy broilers (>3 kg), but lesions also ocautdight broilers. Although the overall
incidence was low in this study, it is importantemhconsidering its effect on lightness of
the most valuable carcass part.

Keywords: Broiler, deep muscle myopathy, slaughteight, lightness
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[M1-04]: Poultry meat quality defects  (ID: 100096)
[United States]

Meat Quality and Protein Functionality Attributes of White Striped Broiler

Breast Meat

Bowker, B. (1), Sanchez Brambila, G. (2) and Zhuand. (3)
(1, 2, 3) USDA-ARS, Quality and Safety Assessmesgerch Unit, Athens GA 30605 USA
Corresponding author: brian.bowker @ars.usda.gov

The white striping (WS) condition is known to indilnce the composition of broiler breast
meat and to have a negative impact on consumeahppée objective of this study was to
evaluate the influence of WS on meat quality armtgin functionality attributes in breast
fillets (pectoralis major) from large broilers. dast fillets were removed from the deboning
line of a commercial processing plant and classifimsed on degree of WS (normal,
moderate, severe). Fillet size, color, and pH weeasured at 24 h and fillets were frozen
at -20°C. Fillets (8 per WS classification) welnawed at 4°C and the cranial two-thirds of
each fillet was minced in a food processor andzetil for evaluation of salt-induced water
uptake (measure of water-holding capacity), cookisg, protein solubility, and the ability
to form emulsions. The average weight of fillethibiting moderate and severe WS (413
g and 396 g, respectively) was greater (P<0.05) tlramal fillets (341 g). Muscle pH and
CIE color values (L*a*b*) of the breast fillets wemot influenced (P>0.10) by WS.
Average salt-induced water uptake percentage wgehin normal fillets (69.5%) than in
moderate (64.3%) and severe (60.8%) fillets busehdifferences were not significant
(P=0.4066). Cooking loss ranged from 22.9% to Dhut was not influenced by the
degree of WS. Sarcoplasmic (P=0.5562), myofibri(@=0.2195), and total (P=0.4868)
protein solubility measurements were not differeetween normal, moderate, and severe
WS fillets. The protein profiles of sarcoplasmi@amyofibrillar protein extracts exhibited
minimal differences using SDS-PAGE analysis. Thititg of the myofibrillar proteins to
form an emulsion was greater (P=0.0082) in norn@hmared to severe WS fillets.
Overall, data from this study suggest that the evkitiping condition in broiler breast meat
does not substantially alter protein functionaditiributes related to meat quality.

Keywords: broiler, breast meat, white striping,tpio functionality, meat quality
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[M1-05]: Poultry meat quality defects  (ID: 100119)
[France]
What are the rearing factors that favor oxidation of turkey meat?
Bourin, M. (1), Baéza, E. (2), Mika, A. (3), GodetE. (4), Chartrin, P. (5), Santé-Lhoutellier, V. (§ and
Berri, C. (7)
(1, 3) ITAVI, Centre INRA Val de Loire, F-37380 Nailly, France; (2, 4, 5, 7) INRA, UR83 Recherches
Avicoles, F-37380 Nouzilly, France; (6) INRA, UR3TQialité des Produits Animaux, F-63122 Saint-Genés

Champanelle, France
Corresponding author: bourin.itavi @tours.inra.fr

The turkey industry is currently confronted wittoptems of oxidation, which result in the
apparition of zones of discoloration on red meatdpcts. This defect increases over time
and can lead to the withdrawal of products. Yettdes at the origin of these defects have
not been clearly identified even if the generaliZzeghviness of animals could be an
aggravating factor. Forty four turkey flocks werensidered in this study issued from 4
French slaughter plants. For every flock, varioasameters related to the animal, its
rearing system and meat traits were recorded. @eace and severity of oxidation defects
were visually determined at day 6 and 15 post-moida 50 packages of 4 turkey skewers
by flock. Samples of meat were also taken to deternseveral physicochemical and
biochemical traits: TBA-RS (lipid oxidation), haeinon, oxygen and lipid contents and
determination of the fatty acids composition (satted, AGS; mono-unsaturated, AGMI,
polyunsaturated, AGPI; n-6/n-3). Our study hightigmultifactorial determinism of turkey
muscle oxidation. Indeed, several factors relatedartimal or its finishing diet and to
physicochemical or biochemical meat traits playoke iin the occurrence and severity of
oxidation spots. According to our results, oxidatisould be favored in males slaughtered
at older ages whose daily average gain, fattenimong the finishing period and meat haem
iron content were increased and meat ultimate p¢tedsed. The production of acid and
oxidized chicken breast meat has already been iassdavith physiological status favoring
the energy storage as lipids or muscle glycogetheodetriment of the protein synthesis.
Therefore, it can be suggested to reevaluate tieeggrand amino acid balance of the
turkey finishing diets or reducing the age at skaagto limit energy storage as lipid or
glycogen in carcass or muscle

Keywords: Meat, Turkey, Oxidation
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[M2-01]: Genetic control of meat quality (ID: 100124)
[United States]

Using Genetics, Genomics and Metabolomics approach&x Understanding
the Molecular Basis of Wooden Breast Syndrome

Mutryn, M.F. (1), Michalek, R.D. (2), Brannick, E.M. (3), Fu, W. (4), Lee, W.R. (5) and Abasht, B. (6)

(1, 3, 4, 6) Department of Animal Science, Univgrsif Delaware, Newark, DE; (2) Metabolon Inc, Dant, NC;

(5) Maple Leaf Farms, Leesburg, IN
Corresponding author: abasht@udel.edu

A novel myopathy, referred to as Wooden Breast symé, has recently emerged which
preferentially affects the breast muscle of broitdrickens. Birds affected with this
myopathy have palpably tough breast muscle andcegtiwing movement. This syndrome
has the potential to significantly impact the poulhdustry worldwide, as quality traits of
the breast meat from affected chickens are regaadeohdesirable by consumers. Although
the underlying etiology of this myopathy is curtgriinknown, it is likely that increased
growth rate and breast muscle weight of the motheoilers has inadvertently contributed
to the occurrence of this muscle disorder and terotmuscle disorders, such as white
striping. To study potential causes of this disordee have begun to link phenotypic
characteristics of the birds to metabolic and geratributes for the syndrome. Phenotypic
data from over 2,600 birds were used to correlat&lence and expression of the Wooden
Breast syndrome with characteristics such as boglght, breast muscle weight, pHu, and
abdominal fat percentage. For these studies, @@atarscle samples were taken at market-
age (47 days) from both affected and unaffectedsbacross multiple commercial pure
lines and crossbred broiler populations. High-tigtaut technologies such as RNA-
sequencing and metabolomics profiling were usedddétermine the major biological
mechanisms that contribute to this syndrome. FillerRNA-sequencing results, over 1000
significant differentially-expressed genes werentdied between affected and unaffected
birds. This gene list was used to perform functiomaalysis using Ingenuity Pathway
Analysis (IPA) and to correlate with previously ogfed gross and microscopic tissue
lesions. Metabolite abundance was also determir@u breast muscle samples of both
affected and unaffected chickens. Overall, 142 hwodcals were determined as
significantly different in the affected chickensngpared with unaffected chickens. These
metabolites were assigned to metabolic pathwayd tla overrepresented pathways were
examined. Furthermore, glycogen content of thedireaiscle samples was measured and
compared between affected and unaffected chickens.work enhances understanding of
the mechanisms and pathways underlying Wooden Bsgadrome in commercial broiler
chickens.

Keywords: Broiler Chickens, Meat quality, WoodereBst, RNA-seq, Metabolomics
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[M2-02]: Genetic control of meat quality ~ (ID: 100041)
[France]

Genetic parameters of white striping in relation to body weight, carcass
composition and meat quality traits in broiler chickens

Al Nahhas, N. (1), Berri, C. (2), Chabault, M. (3)Chartrin, P. (4), Boulay, M. (5), Bourin, M. (6) and Le

Bihan-Duval, E. (7)

(1, 2, 3, 4, 7) INRA, UR83 Recherches Avicoles, /380 Nouzilly, France.; (5) SYSAAF, Centre INRA g

Loire, Unité de Recherches Avicoles, F-37380 NdyzHrance.; (6) ITAVI, Centre INRA Val de Loire;¥7380

Nouzilly, France.
Corresponding author: nabeel.alnahhas@tours.inra.fr

White striping (WS) is an emerging meat qualityedefof increasing importance for the
industry. The genetic determinism of this defecstii unknown so, the purpose of the
present study was to shed some light on the hdifyalth2) of WS and its genetic
correlations (rg) with other traits of interest. eTtanalyzed database contained 10451
records measured on two lines of broilers selediegrgently on the ultimate pH (pHu) of
breast muscle (pHu+, pHu-) for 6 generations. W&esx were recorded only on the last
two generations (n=1348) as 0 (NORM), 1 (MOD) andSEV). The incidence in the
measured population was 36.7% of MOD and 14% of $&#ling to 50.7% and it was
higher in the pHu+ line than in the pHu- line (658 35.15% respectively, P < 0.0001). A
strong genetic determinism for WS (h2 = 0.65x008} evidenced. WS was significantly
correlated with body weight (rg = 0.33+0.15), bteaeat yield (0.68+0.06), but not with
the percentage of thigh + drumstick or abdomingllfaboth lines, increased body weight,
muscle mass and yield were significantly associatéith increased severity of WS.
Significant rg were observed between WS and br@a21+0.08) and thigh (0.32+0.11)
pHu and cooking loss (0.30+0.15) but not with dhlgss and curing cooking yield.
Globally, severely affected breast fillets exhitite paler color and higher drip and cooking
losses. In conclusion, genetics seems to be a nd@mrminant of WS. This condition
appears to be more affected by the rate of muscdaelopment and meat yield than by
body weight. In addition, its impact on meat quait limited but not negligible.

Keywords: Genetic parameters, white striping, leroil
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[M2-03]: Genetic control of meat quality ~ (ID: 100052)
[France]

Identification of biomarkers of meat quality by high throughput analyses of
muscle transcripts and serum metabolites of two lias of broilers divergently

selected on breast meat ultimate pH

Beauclercq, S. (1), Hennequet-Antier, C. (2), Naddbesbarats, L. (3), Moroldo, M. (4), Le Bihan-Duval E.

(5) and Berri, C. (6)

(1, 2, 5, 6) INRA, UR83 Recherches Avicoles, F-373&uzilly, France; (3) Département d'Analyses Gira

Biologique et Médicale, PPF Analyse des SystemeoBiques, Université Frangois-Rabelais, F-37000r30
France; (4) INRA, UMR 1313 GABI, F-78350 Jouy-ersds, France

Corresponding author: stephane.beauclercqg@tours.inra.fr

The processing ability of chicken meat is very abke, which could impact on the
competitiveness of the poultry industry. As in piggh variations in ultimate pH lead to
defects of appearance, conservation and procegilts. To understand the biological and
genetic mechanisms involved in the control of pguiteat quality, two chicken lines were
divergently selected on the breast meat ultimate(): the pHu- and the pHu+ lines.
Their average pHu diverges of 0.5 pH units in tiheabt Pectoralis major (PM), which
corresponds to a 20% difference of muscle glycogetu- > pHu+). The present study
aims at identifying biomarkers of meat quality ksing high throughput approaches for the
profiling of the muscle transcriptome (8x60K custdkgilent microarray) and for the
characterization of metabolome in muscle and sefproton and phosphorus NMR
analysis on muscle and proton NMR on serum). Thayais by Gene Ontology of the
differentially expressed genes between muscles fhempHu- and the pHu+ lines indicates
an over-representation of genes involved in 6 @®es, i.e., the sarcomere organization,
the positive regulation of phosphorylation, theywate metabolism, the glycolysis, and the
coenzyme and phosphorus metabolism. Most of theegemvolved in the glycolysis
pathway were over-expressed in the pHu- comparatiéqHu+ line. The serum of the
pHu- chickens was characterized by higher gluceselland lower concentrations in
byproducts of purine degradation compared to the+phihe. These observations could
help at a better understanding of the moleculanvpays underlying the differential ability
of the pHu- and pHu+ line to store glycogen in theuscle. By defining a set of pertinent
biomarkers, our goal is to build a predictive modélthe breast muscle ultimate pH to
optimize the quality of poultry meat in relationticeeding and rearing factors.

Keywords: Meat quality, Ultimate pH, Biomarkersahscriptomic, Metabolomic
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[M2-04]:  Genetic control of meat quality ~ (ID: 100058)
[China]
The related response of Beijing You chickens to thedivergent selection for
muscle intramuscular fat and inosine monophosphate ctent
Sun, Y. (1), Liu, G.F. (2), Hu, J. (3), Liu, R.R.4), Wen, J. (5) and Chen, J.L. (6)

(1, 2, 3, 4, 5, 6) Institute of Animal Sciencesjrii&ise Academy of Agricultural Sciences
Corresponding author: yanyansun2014@163.com

The flavor and taste of meat from indigenous sleamgng chicken breeds are superior,
largely because of the amount of intramuscular (fetF) and other flavor-enhancing
compounds like inosine-5'-monophosphate (IMP) digpddbsas they grow. Breeding
selection for IMF and IMP content has been propdsediprove chicken meat quality. In
the present study, the correlated response instiaitluding growth traits, carcass
characteristics and sexual maturity were investidaising the 510 roosters of the 7th
generation of divergent selection lines for IMF dMP. All birds were contemporaneous
and reared under the same conditions. The feekleirad body weight of each individual
were measured weekly until they were slaughterdd ateeks of age for the measurement
of carcass traits. The results showed that avedagg weight gain, daily feed intake in
IMF+ line birds were significantly higher than tieo IMF-. The FCR of IMF+ was 8.6%
higher than for IMF-(P<0.05). There was no sigmifit difference for carcass, breast
muscle, leg muscle, abdominal fat weight or peagatbetween IMF+ and IMF- lines.
However, these traits in IMP+ lines were signifitamigher than IMF+ or IMF- lines. The
testis weight of IMF+ lines birds was significantiygher than IMF-. The results of the
present study demonstrated that selection for highcle IMF content may advance sexual
maturity, reduce feed efficiency, while the seleatfor high muscle IMP leads to desirable
changes in carcass traits.

Keywords: intramuscular fat, inosine acid, meatligggadivergent selection, carcass
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[M3-01]: Muscle biology  (ID: 100023)
[Germany]

Changing the incubation temperature during embryont myogenesis
influences the weight performance and meat qualityof male and female
broilers

Janisch, S. (1), Krischek, C. (2), Sharifi, A.R. (8and Wicke, M. (4)

(1, 3, 4) Department of Animal Sciences, Georg-Atduniversity Goettingen, Germany; (2) Institute Fafod

Quality and Food Safety, Foundation University ef&finary Medicine, Hannover, Germany
Corresponding author: sjanisc@gwdg.de

Eggs of a commercial broiler genetic were initialhcubated at 37.8 °C followed by a
change to 38.8 °C (group H) and 36.8 °C (group étjMeen embryonic days 7 to 10 (time
A) and 10 to 13 (time B). The further incubationswaarried out at 37.8 °C until hatching.
The hatched chicken were weighed and sexed andfélttemed until day 35 and weighed
weekly. Before slaughter the animals were weighgairaand after slaughter the carcass
parameters and different meat quality parameters wetermined. The effect of treatment,
time and sex, and the interactions of these fasters considered. No significant impact of
“time” on the parameters was found. But “treatmeatid “sex” significantly (p<0.05)
influenced the carcass and quality parameters. ifiteraction of these factors only
influenced the carcass traits. Immediately aftacliiag, group L broiler were heavier, but
they showed a slower growth rate compared to gtéughicken. At slaughter day, live,
carcass and leg weight of group H broiler were éigtompared to group L animals. The
pH-values, drip loss, and L* of the group H broibeeast muscles (MPS) were higher and
the grill loss and a* lower than the results of ¢meup L MPS. The live, carcass, MPS and
leg weight, the leg yields and the grill loss aightness values of the male broiler were
higher and the drip loss resulted lower compareitiédfemale birds. Male group H broiler
only showed lower carcass weight and MPS yieldspared to the group L males, whereas
the female group H birds had higher carcass and W&ight and lower leg yields than the
female group L animals. The study shows that areasing incubation temperature during
early embryogenesis positively influences the glowhd carcass traits of the broiler
accompanied with a partly negative impact on imgartmeat quality parameters. The
growth effects were sex-dependent, as significagight differences could be found in
female broiler. The present results indicate thatubation temperature influences
molecular mechanisms in the muscle and other issuith an impact on growth after
hatch.

Keywords: Broiler, weight, incubation temperatuggality
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[M3-02]: Muscle biology  (ID: 100143)
[France]

Beta-carotene act as a regulator of skeletal musclelts through BCMO1

Praud, C. (1), Al Ahmadieh, S. (2), Le Vern, Y. (3)Berri, C. (4) and Duclos, M.J. (5)

(1, 2, 4, 5) INRA, UR83 Recherches Avicoles, F-373&uzilly, France; (3) INRA, UMR1282 Infectiolagiet
Santé publique, F-37380 Nouzilly, France

Corresponding author: christophe.praud@tours.inra.fr

The enzyme beta, beta-carotene-15, 15-monooxyge(@SMO1) cleaves provitamin A
carotenoids into active vitamin A principally invdir and intestine. The BCMOL1 gene is
expressed at low level in the muscle tissue, inolyth myoblasts, but little is known about
its function. In the chicken muscle, we observeat tharious bcmol expression levels are
associated with different carotenoids contentsirivestigate the potential role of BCMO1
on skeletal muscle, we assessed the impact ofdaetdene (BC), the prototype substrate of
the BCMO1 enzyme, supplementation in vitro on peoditive primary avian myoblasts.
Proliferation was evaluated by BrdU incorporatiomd aby flow cytometry. The BrdU
incorporation index was reduced and the propomib@0/G1 cells increased following BC
supplementation. Cell differentiation was evaluated immunolabelling of sarcomeric
myosin heavy chain (MHC). The proportion of sarcam®HC expressing cells and the
differentiation index increased following BC supplentation despite the proliferative
environment. The effects of BC were inhibited ie goresence of DEAB, an inhibitor of
retinaldehyde dehydrogenase. These results arecordance with the hypothesis that the
BCMO1 enzyme is active in myoblasts and can couteilio the retinoic acid production
from BC. These data suggest that provitamin A cdddused as a potential nutritional
regulator of skeletal muscle growth.

Keywords: BCMO1 enzyme, myogenesis
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[France]

Condemnation rates and reasons for broiler meat in Frace
Salines, M. (1), Allain, V. (2), Roul, H. (3), Magas, C. (4) and Le Bouquin, S. (5)
(1) Anses, Ploufragan-Plouzané Laboratory, PloafnagFrance; LUNAM Université, INRA, UMR 1014
Secalim,Oniris, Atlanpole-La Chantrerie, BP 4076644307 Nantes, France; (2, 3, 5) Anses, Ploufragan
Plouzané Laboratory , Ploufragan, France; (4) LUNBKiversité, INRA, UMR 1014 Secalim,Oniris, Atlaripo
La Chantrerie, BP 40706, F-44307 Nantes, France
Corresponding author: morgane.salines@gmail.com

The European hygiene package requires the condemnatt any unsafe food. However,
few data identified and quantified the rates of] &me reasons for, condemnation, though
establishing a link between lesions and sanitadyzootechnical issues in farm is of major
importance. We present an overview of condemnataias and reasons of broilers in
France. The experiment was carried out on a saafdeultry slaughterhouses for one year
in 2013. Among the 12 voluntary slaughterhouses, them slaughtered standard and free-
range broilers, their size being representativEérehch slaughterhouses. Total and partial
condemnations were recorded on a standardizeddachstored in a database following the
national reference system of lesions. Partial atal tondemnation rates (TCR and PCR)
were calculated and a multivariate analysis wadopmed to assess the impact of five
factors. Condemnation rate is estimated to 1.0th aiTCR of 0.89 and a PCR of 0.15 (n =
6,731 inspected batches). Condemnation rates depetide slaughterhouse (p<0.01), the
animal gender (mean condemnation rates being On@00a25 for males and females
respectively, p<0.01) and season (p<0.01). Dataadshow any effect of production type.
The most frequently reported reasons for condemmatie cachexia (40.5% of condemned
animals) and generalized congestion (28.4%). Thpe tgf production is significantly
associated with the reason for condemnation, céah®ing a more frequent reason for
free-range broilers than for standard ones (69.3% 24.1% of condemned animals,
respectively). Condemnation rates can be considaselbw. They are similar to former
figures obtained in France, partial condemnatioad excluded of previous studies,
whereas an increase of condemnation rates was tegpétanks to an improvement of
veterinary inspection and the harmonization of rdom methods. Cachexia and
generalized congestion are still the main reasonsdndemning broiler carcasses. Similar
studies should be led for other poultry speciesefect and improve the sanitary situation
of poultry production.

Keywords: condemnation, broiler meat, poultry, glaterhouse
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[M3-04]: Muscle biology  (ID: 100086)
[Turkey]
Effects of Preslaughter Physiological Stress Indude By Dietary

Corticosterone on Broiler Blood Biochemistry and Meat Qiality

Guler,H.C. (1) and Yalcin,S. (2)

(1) Department of Animal Science, University of Yitizi Yil, Van, Turkey; (2) Department of Animal Scce,
University of Egejzmir, Turkey

Corresponding author: gulercem@hotmail.com

Physiological stress is one of the concerns fattiegoroiler industry. The aim of this study
was to determine preslaughter physiological stiresisced by dietary corticosterone (Cort)
3 d before slaughter on blood biochemistry and meatity of broilers. For this purpose, a
total of 825 Ross 308 mixed-sex chicks were usdldchicks were reared under standard
broiler management condition until 35 d. At 35 dx svas determined and broilers from
each sex were divided into two groups. Half of lemsi were held under standard
management and feeding conditions (Control) whie bther half were fed a diet
supplemented with 15 mg/kg corticosterone (Sign2505) for 3 days (Cort-diet). Blood
samples were collected before slaughter for Cducage, triglycerides, uric acid, and
albumin analyses. All birds were transported to em@mcial slaughter house after feed
withdrawal. At 20 min of slaughter, left breast meswas sampled for glycogen analyze
and stored -80 C. After air chilling, breast muselas excised from the carcass,
individually packed and stored at +4 C for 24 h 2A h post-mortem, ultimate pH (pH24)
was measured and colour [lightness (L*), redne$s éad yellowness (b*)] was evaluated.
The pectoralis major muscles were frozen for subsetjdetermination of thawing loss.
Dietary Cort supplementation significantly incredédood Cort, triglycerides, glucose, uric
acid and albumin concentrations. There was no $egten blood parameters. However, a
significant diet and sex interaction was obsengdfood Cort levels, because females fed
Cort diet had higher blood Cort levels than malsx did not significantly affect meat
pH24, and redness, while males had lower L* andrddties than females. The Cort diet
resulted in higher glycogen concentration, lowe2gHighter and more yellow meat, and
higher thawing loss than control diet. These rasuidicated that a 3-d stress before
slaughter affected blood biochemistry and meat ityjuatithout depletion in muscle
glycogen.

Keywords: Broilers, corticosterone, stress, meatityy blood biochemistry
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[Pakistan]

Deteriorative effects of norfloxacin residues on quality obroiler meat

Asad,F. (1) and, Rahman,Z. (2)

(1) Government Colleges for Women, Jaranwala, Fdisd, Pakistan; (2) Department of Physiology and
Pharmacology, University of Agriculture, Faisalabdbkistan

Corresponding author: drziar @yahoo.com

Quinolones are commonly and conventionally usegbanltry to treat various bacterial
diseases. However, the residual effects of norfioxan meat of broiler birds have not been
largely addressed. Therefore, we aimed to investitfee effect of antibiotic residues of
norfloxacin on the quality of broiler muscles/mégt measuring the oxidant/ antioxidant
parameters. Five weeks old broiler birds were érpamtally administered with norfloxacin
(10 mg/kg b.wt/day) for 5 consecutive days. Sixdbiwere used for each time interval for
the detection of antibiotic residue by HPLC withdiescent detection as well as oxidant
and antioxidant status of serum and muscles wasume@ by photometric method. Drug
residues were maximum in broiler serum and musafedsay 1 of norfloxacin treatment.
Norfloxacin did decrease the antioxidant parameterserum and muscles of broiler
chicken post medication that may lead to deterionabf broiler meat However, after 4
days of wash out period for drug, the antioxidastistus was improved without any
significance. The reactive oxygen species (ROS)lyction (oxidative capacity) increased
in serum and muscles at day 1 of norfloxacin treatnin broiler birds. In conclusion our
results did show that residues of norfloxacin hdeteriorative effects on meat quality of
chicken.

Keywords: Norfloxacin, Broiler, Antibiotic residue®xidant status
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[M3-11]: Meat _ Extra session  (ID: 100008)
(Egypt]
Effect of medical feed additives on growth performace, metabolic functions
and economic efficiency of growing female ducks
Abd ElLatif, S.A. (1) and Ghally, K.A. (2)

(1, 2) Department of Animal Production, FacultyAgfriculture, Minia University, Egypt.
Corresponding author: profshaker 71@yahoo.com

Ninety one day old, growing female Muskovy duckgevperformed to evaluate the effect
of adding 0.5% of each source from some medical fegditives (MFA) i.e. Thymus
(Thymus Vulgaris), Marjoram, (Marjorana hortensi&inger (Zingiben officinale) and
mixture of these previous three herbs to growingskéwy ducks diet on growth
performance, some metabolic functions and the eoanefficiency. Birds were divided
equally into 5 groups containing 18 birds each.hEgmup contained 3 replicates, of 6
males. Each treatment of the tested diets conteomedsource of MFA at level of 0.5%
except the 5th treatment contains mixture of th@swious three herbs. The control diet
had no additions. The experiment was terminatednwiiieds were 60 days old. Body
weight, weight gain and feed intake were recordéded conversion and economic
efficiency were calculated. At the end of the eipent carcass characteristics were
measured. Blood samples were taken at 4 and 8 wefeige to determine some blood
plasma constituents. The data revealed that, b@dsdietary mixture of MFA recorded
greatest (P<0.05) body weight, body gain and femt/ersion efficiency. Adding different
MFA to the control diet slightly (P>0.05) reducetletfeed intake. No significant
differences (P>0.05) were detected in dressingemage as effect of adding all MAF
additives to the control diet, however the greaf€st0.05) edible % was calculated for
birds fed dietary Ginger (G). Blood samples indichthat birds fed dietary G recorded the
greatest (P<0.05) values of Total Leukocytes (WRCErythrocytes (RBC's), T3,
Glutamic—Pyruvic Transminase (GPT), and Glutamicxal@acetic transminase (GOT),
while, birds fed dietary Marjoram (M) recorded thest ( P<0.05) value of Packed cell
volume (PCV)%. Moreover, birds fed dietary mixtuseesented the highest values of
Hemoglobine (HB), T4, T3/T4, and glucose. Adding M&uch as T, M, G, or the mixture
to ducks diet presented the lowest (P<0.05) vafueholesterol and urea and the highest
(P<0.05) value of the economic efficiency (Net mawe and percent of net revenue/feed
cost) of the diet.

Keywords: Medical herbal, performance, metaboliections, male Ducks
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[M3-12]: Meat _ Extra session  (ID: 100070)
[Indonesia]

Performance and Cholesterol Content of Broiler Fed=ermented Product by
Phanerochaete chrysosporium and Neurospora crassa in tiiset
Nuraini, N. (1), Djulardi, A. (2) and Mahata, M.E. (3)

(1, 2, 3) Dept. of. Feed Technology and Nutriti@e @ty of Animal Science, University of Andalas
Corresponding author: naninuraini63@yahoo.co.id

An experiment was conducted with 100 unsexed bwoitd the Arbor Acress strain to
determine the capability of fermented product byamdrochaete chrysosporium and
Neurospora crassa in the diet on performance antksterol content of broiler. The
substrate of this fermentation was Dhuryo zibethimaste. Broilers were divided in to 20
cages. This study involved a completely randomiesign (CRD) with five treatments and
four replicates. Dietary treatments used in thipegdnent were RA: diet containing 0%
fermented product, RB: diet containing 5% fermenpedduct, RC: diet containing 10%
fermented product, RD: diet containing 15% ferrednproduct, and RE: diet containing
20% fermented product. Diets were iso nitrogen@&4 crude protein) and iso caloric
(3000 kcal/kg diet). Measured variables were feedsamption, average daily gain, feed
conversion, abdominal fat pad, carcass, blood amal wholesterol. Feed intake and body
weight were recorded weekly until slaughter atdage of 6 weeks. Data were analyzed by
analysis of variance for CRD. Increasing fermenpedduct levels in the diets had no
effect (P>0.05) on feed consumption, average dgdlin, feed conversion, carcass and
abdominal fat pad, but the treatments decrease®.QBx blood cholesterol and meat
cholesterol. It can be concluded that fermentextipet by Phanerochaete chrysosporium
and Neurospora crassa has a positive effect toedsercholesterol content in blood and
meat of broilers and maintain performance.

Keywords: cholesterol content, fermented produet fdspora crassa, Phanerocaeta
chrysosporium, performance
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[Indonesia]

Effect of probiotic Lactococcus plantarum on intesinal microflora and
performance of broiler chickens, depending on age of admistration
Husmaini, H. (1), Abbas, M.H. (2), Purwati, E. (3)and Yuniza, A. (4)

(1, 2, 3, 4) faculty of anima science, andalas ensity
Corresponding author: husmaini_tando@yahoo.com

A study was designed to know the effects of Laatoog plantarum (LP) isolates from
Virgin Coconut Oil processing waste on the numbfelaotic acid bacteria (LAB) in the
intestine and on performances of broilers, depenadin the age of administration. The
research used 160 day-old Cobb broilers dividenl 4ntreatment groups : TO (without LP),
T1 (LP administrated atl week age), T2 (2 week$ agd T3(3 weeks age). The basal diet
consisted of corn, rice brain, fish meal, soy besal, bone meal, vegetable fat and premix
(crude protein 21.1% and Energy Metabolism 3038kgal Chickens were given LP only
one time and were slaughtered every week until Bkeeold. Variables measured were
number of LAB, E. Coli and Salmonella in intestitigickness and length of the intestine,
carcass weight, fat and cholesterol content ofasa,cbody weight, feed intake and feed
efficiency. The data were analysed in a completahdomized design using SPSS version
19.0. The results showed that LP administratidacétd the balance of microflora in the
gut, thickness and length of the intestine. LPtimeat significantly increased the number
of LAB in the intestine (P <0.01) up to two weekfern administration, whereas it
decreased E. coli and Salmonella. When given atd23aweeks, the effect of LP increased
intestinal length and performance of broiler waghhy significant (P <0.01). Probiotic
treatment (LP) did not affect carcass percentageaidominal fat but affected both fat and
cholesterol of broiler meat. Optimal body weigheed conversion ratio (1,78) and
cholesterol content were observed when LP was giv@weeks of age.

Keywords: probiotic, age, microflora, intestinerfpemance

World's Poultry Science Journal, Volume 71, Supplement 1 66



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[M3-14]: Meat _ Extra session  (ID: 100111)
[Indonesia]

The effect of the addition of Fish Oil Microcapsule for carcass quality and
Meat Cholesterol levels from local Broiler Duck of West 8matra - Indonesia
Montesqrit, D. (1), Mirzah, N. (2) and Suslina, A.L (3)

(1, 2, 3) Faculty of Animal Science, Andalas Unsigr, Kampus limau Manis Padang, West Sumateraniesia
Corresponding author: montesgrit@yahoo.com

This study aims to determine the effect of the afsésh oil (FO), fish oil microcapsules
(FOM), turmeric extract encapsulation (ETE) in thet and the addition of turmeric extract
( Curcuma domestica Val ) orally on carcass qualftproiler ducks and meat cholesterol
levels and fatty acid omega-3. The materials usdtiis study were as many as 60 local
broiler ducks from West Sumatra Province of Indaé¢isik bayang) aged 6 weeks and an
average weight of 420 grams. This study was desigrsing a completely randomized
design (CRD) with five treatments. Each treatnweitth 4 replications and each replication
consisted of three ducks. The treatments used Wefgontrol diet, B: ration containing
0.8 % FO, C: ration containing 4 % FOM (~ 0.8 % ;@ : ration containing 0.4 % FO,
and 2 % FOM and E : D ration plus 0.2 % ETE (.4 tnl of extract of turmeric ).
Turmeric extract as much as 2 % (1.4 ml / animdiaistered orally on each duck for
treatment B, C and D. The results of this studgwsdd that performance values (feed
intake, weight gain, feed conversion), carcassityyaheat cholesterol levels and fatty
acids omega-3 significantly affected (P < 0.01}degtments. It was concluded that the use
of fish oil in combination with microcapsules o$tfii oil and turmeric extract encapsulation
could to improve fatty acids omega-3 and was deegtaholesterol and fat abdominal
levels better than the other treatments. Meatestetol decreased from 105.44 mg/kg
(treatment A) to 64.07 mg/kg (treatment E).

Keywords: fish oil, fish oil microcapsules, turmegxtract, cholesterol, local ducks
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[M3-15]: Meat _ Extra session  (ID: 100162)
[Iran (Islamic Republic of)]

Effect of medicinal herbs powder (Thymus vulgaris, Ehinaceae purpurea,
garlic) and antibiotics on performance, blood biochmistry and immune

response of broiler chickens

Mozafar, S. (1), Taklimi, S.M. (2), Joo, M.D.R. (Band Faraji, B. (4)

(1, 2) Assistant Prof. Animal Science Research-lKataj-Alborz Province. IR-IRAN; (3) Assistant Prdslamic
Azad Univ. SAVEH-IR-IRAN; (4) Student of Msc. IslacnAzad Univ. SAVEH-IR-IRAN

Corresponding author: seyedmozafar @yahoo.com

Day-old Arian chicks (1080) were randomly distribdit(under completely randomized
design) into six experimental diets with four repties (45 chicks per replicate) and raised
until 42 days of age. The experimental diets werdodlows: 1-Control diet, 2- Diets +
thyme powder at 1%, 3- Diets + echinaceae purppmader at 1%, 4- Diets + garlic
powder at 1%, 5- Diets + mixed three powder as ioratl above at 1% and 6- Diets +
antibiotics at 0.02%. The results revealed thatheeifeed additives alone significantly
altered the performances. However, simultaneougiadaf the three herbs powders in the
diets increased body weight, as compared to corgrolps. It also improved Feed
Efficiency (FE) as compared to antibiotics and otheditives. Non-significant feed intake
was observed while, the higher and the lower fatake were referred to diets + antibiotics
and thyme powder respectively. Whereas, Thymusavidgpowder decreased feed intake
as compared to antibiotics. Feed efficiency alsse mat observed significantly throughout
the experimental period. The better FE was obseirveliets+Thymus powder. Production
index was increased by inclusions of mixed powdehée diets as comparing to control and
other experimental groups. Mixed powder in the digicreased carcass percentages as
compared to other experimental groups except cbgmups (p<0.05). Abdominal fat
percentages along with other immune responses wetesignificantly altered. Blood
parameters were not affected by inclusions of niedlicherbs. Antibiotics in the diets
increased immune responses according to controlizign bacteria in small intestine.
While, medicinal herbs as thymus vulgaris increabdgtlienza and Newcastle antibody
titers and Sheep red blood cells(SRBC), IgG, Igktept antibiotics.

Keywords: Echinaceae, garlic, thyme, performanoepiine responses
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[M3-16]: Meat _ Extra session (ID: 100176)
[Turkey]
Effect of wild cocoyam (Caladium biocolor) on the prformance and carcass

yield of cockerel birds.
Ezeokeke, C.T.

Department of Animal Science & Technology. Fedehailversity of Technology, Owerri. Nigeria.
Corresponding author: ctezeokeke@gmail.com

A twelve (12) week feeding trial was conducted gsB8 day-old spotted cockerels to
determine the effect on the performance and cargas$ of 0%, 5% and 10% inclusion
levels of wild cocoyam (Caladium bicolor) meal (WEKéd at starter (Energy value =
3000kcalME/Kg and crude protein (CP)=23% ) andsfier (Energy value = 2,800
kcalME/Kg and CP =20%) phases. Three diets wermdtated at each phase such that
diets 1(Starter phase) and 4 (finisher phase) badatusion of wild cocoyam meals while
diets 2 (Starter phase) and 5 (finisher phase)38adnclusion of wild cocoyam meals and
diets 3 and 6 had 10% inclusion of wild cocoyam Isedhe birds were randomly
distributed to the experimental diets using congbjetrandomized design. Each
experimental diet had 21 birds divided into 3 regties of 7 birds per replicate. The results
of the experiment showed that the average bodyhw¢&BW), average body weight gain
(ABWG) and efficiency of feed utilization (EFU) fdiirds on diet 2 were higher than
others but were not significant at the starter phas the finisher phase, ABW of birds on
diet 5 was significantly (p<0.05) increased andedént from others. In the carcass analysis
the weights of breast, drum stick, eviscerated kndtigh, plucked varied among the
treatments and were significantly (p<0.05) différesith highest weights recorded in birds
on diet 5 but not in intestine and back weightseréfore, birds on 5% level of inclusion of
WCM performed better than others in many of theapsaters measured and the diet
enhanced growth more at starter and finisher phetse@sery competitive cost.

Keywords: cockerels, wild cocoyam and performance.
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[M3-17]: Meat _ Extra session  (ID: 100098)
[Indonesia]

The compensatory growth of local duck by restrictedeeding at initial period
of growth

Amini, S., Husmaini, H. and Wazir.

Faculty of Animal Science, Andalas University, KampgJnand Limau Manis, Padang, Indonesia
Corresponding author: sabrinaamini @yahoo.com

The study was conducted to determine the effectgesifricted feeding on local ducks
performance. A total of one-hundred day old duckewvased which was arranged in
Randomized Block Design with five replications. Fdypes of treatment were applied,
which was divided into ad libitum, restricted femgliup 15%, 30%, and 45%. The
treatments were started since two weeks to fivekevedd. The ducks were fed ad libitum
until eight weeks old (refeeding). The results sedvwhat feed consumption, body weight
gain, feed conversion, carcass weight and carcassemage were highly significant
(P<0.01) decreased by restricted feeding. There nmasignificant effect (P>0.05) in all

treatment after refeeding for all variables. Thenpensatory growth of duck was showed
after refeeding.

Keywords: compensatory, growth, duck, restrictefeeding
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[M4-01]:  Poultry meat microbiology and hygiene  (ID: 100031)
[France]

Deciphering bacterial diversity and ecological inteactions on poultry meat to
improve food quality and safety.
Rouger, A. (1), Remenant, B. (2), Prévost, H. (3nd Zagorec, M. (4)

(1, 2, 3, 4) UMR1014 Secalim, INRA, Oniris, F-443@2ntes, France
Corresponding author: amelie.rouger @oniris-nantes.fr

The variability of microbial communities contamiimgt meat products depends on seasonal
changes and production processes. In order to siagher the microbial interactions in food
products it is necessary to investigate the ditieid food microbial consortia. However,
microbial communities are yet poorly described.e Him of this study was to describe the
microbial community of chicken legs packaged undedified atmosphere. Bacterial
diversity was determined by cultural methods ond#ferent meat samples and by 16S
rDNA pyrosequencing on a sub-set of 10 samples.imyportant variability of bacterial
population between samples was observed: totaleviunts varied from 103 to 108 CFU
per gram of meat. The use of various specific ¢ectiwe media showed that lactic acid
bacteria (LAB), Brochothrix thermosphacta, and Elsewonas spp. were the main bacterial
flora and represented at least 10% of total viatdents. The characterization of the
bacterial diversity by 16S rDNA pyrosequencing @onéd the presence of B.
thermosphacta, and revealed that Pseudomonas wasly mapresented by P.
extremaustralis and P. cedrina. As well the maiBLlspecies were Carnobacterium species
and Shewanella species. The predominance of Pseuwd@mwas correlated to meat
packaging with high oxygen concentration, excepenvB. thermosphacta was dominant,
suggesting a competition of these 2 species. Nar dat correlation could be observed
between farming or meat processing and bacteriainmanities. However, the results
suggested that poultry leg microbial communitiesensimilar in meat products issued
from the same slaughterhouses.

Keywords: Food safety, Poultry meat, Microbial coumities, Pyrosequencing, Bacterial
interactions
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[M4-02]:  Poultry meat microbiology and hygiene  (ID: 100040)
[France]

Objective evaluation of feed additive as alternatig to antibiotics: example of
activated copper exchanged on specific clay
Benzoni, G. (1), Marzin, D. (2), Le Ray, M. (3) andumont, T. (4)

(1) R&D Dept. of Invivo NSA, France; (2, 3, 4) Textal Dept. of Neovia, France
Corresponding author: tdumont@invivo-nsa.com

The use of antibiotics in broiler production caadeo antibiotics residues in meat and then
can participate at the human antibiotic resistateeeclopment. Lots of feed additives
claiming a partial or a total substitution of aidiics are available on the market. Feed
additives trials results are mainly presented onerie and one after one. Consequently, to
conclude about the global efficiency by this wayn@ totally acceptable. One impartial
and reliable way to assess the efficiency of om&yet is to submit all individual results to
Rosen evaluation (Rosen G.D. 2004.). This holoyaigicontains 7 criteria to determinate
if a growth promoting product can be considere@aife or not. These criteria evaluate
the reliability of the results, the performance imgement level and the modelization of the
effects. In this study, Rosen evaluation is agplie a patented feed additive: activated
copper exchanged on specific clay (B-SAFE® — NEO®IAINVIVO NSA®). Results of
36 trials in broiler were compiled and analyzedalbrwere conducted from 1 to 35 days
old, with a contemporary negative control groughe same building. Some of the trials
included also an antibiotic growth promoter treattmas positive control group. These
trials were conducted in diversified farming comais, going from well managed
experimental farm environment to downgraded fielthditions. Performances were
improved in 74% of the trials and coefficient ofiaéion of response was of 6%. European
efficiency factor was improved by 5% and, additaféect was stronger on growth than on
feed conversion. Moreover, it was possible to miadeperformance response to the
product dose. The optimal dose is depending onifeymonditions and has to be adapted
to. All Rosen’s screen targets were achieved higdf¢ed additive is therefore considered
as a reliable growth promoter solution for broilers

Keywords: feed additive evaluation, intestinal roliota modulation, broiler, antibiotic
substitution, natural growth promoter
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[M4-03]:  Poultry meat microbiology and hygiene  (ID: 100114)
[France]

Is this a fiction to tackle Campylobacter in the broilerfood chain?

Chemaly, M.

Hygiene and Quality of Poultry and Pork Productabdratory of Ploufragan-Plouzané, The french agdacy
food, environmental and occupational health, AnBesnce

Corresponding author: marianne.chemaly@anses.fr

Campylobacter is the most common cause of humatetigcintestinal infections in the
world. At the European level, more than 200 00Oficored cases of campylobacteriosis
were reported in 2012 by the European Food Safatthakity (EFSA). Raw poultry
products and cross-contamination are the main faskors for human infection. Risk
assessment studies concluded that a reductionap@abacter loads in broiler intestines
by 3 logs would reduce the public health incidebgeat least 90%. Therefore, several
studies have been conducted at the primary pragtuctevel in order to reduce
Campylobacter amounts in live animals. In Franee, team developed different control
measures throughout the broiler food chain: at firen level through two strategies:
administration of additives in feed or animal vaedion; at the slaughtering level through
the optimization of chilling parameters since Calopwcter is sensitive to cold
temperature, and at the retail and consumer ldwelugh data collection to perform a
guantitative risk assessment study adapted to thenck situation and to suggest
performance criteria to improve the quality of tpeoducts before they reach the
consumers. The results showed possible reductiahg darm level using additives in feed;
significant decreases were observed at least abbtiee sampling points between 14 and
42d after infection. Fatty acids and their saltd anprebiotic based product represent the
products that mostly affected Campylobacter loalivenanimals. At the slaughtering level,
the most relevant result indicated that Campylairadbad on carcasses is the most
significant parameter and heavily contaminated asses (> 103 CFU/g) cannot be
significantly decontaminated after chilling. Morewy we contributed through prevalence
data collection to estimate performance criteridghat slaughtering level which if applied
will discard heavily contaminated carcasses from tétail outlets. At the retail level,
products with skin are at higher risk of contamimatand similarly, those packaged under a
plastic wrap film are more contaminated than unmedified atmosphere. These results
suggested a possible method of decreasing produtamination before it reaches the
consumers. A quantitative risk assessment studycusently running to estimate
campylobacteriosis risk in France associated with broiler food chain. Tackling
Campylobacter in the broiler food chain is a cdllecand cooperative approach involving
all the people working throughout the chain and alse consumers by applying good
hygiene practices in the domestic kitchens to jptafeemselves from campylobacteriosis
burden.

Keywords: Campylobacter, broiler chain, controatdgies
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[M4-04]:  Poultry meat microbiology and hygiene  (ID: 100125)
[France]

Optimization of a vaccination protocol against Campylobater for poultry

Meunier, M. (1), Béven, V. (2), Vigouroux, E. (3)Guyard, M. (4), Chemaly, M. (5) and Dory, D. (6)

(1) French Agency for Food, Environmental and Oetigmal Health & Safety (ANSES), Ploufragan/Plouzan
Laboratory, HQPAP and GVB units; (2, 3, 6) FrenafeAcy for Food, Environmental and Occupational thefal
Safety (ANSES), Ploufragan/Plouzané Laboratory, GMA&; (4, 5) French Agency for Food, Environmergad
Occupational Health & Safety (ANSES), PloufragaalRbné Laboratory, HQPAP unit

Corresponding author: marine.meunier @anses.fr

Campylobacter is the main cause of human bactgaistroenteritis in developed countries
and constitutes a major public health risk. Humantamination occurs by contaminated
poultry meat consumption and handling. Vaccinatdrbroilers, leading to a decrease in
the intestinal colonization, could be a good wayréduce human campylobacteriosis
incidence. Many studies aiming to develop a vactiage been conducted with various
vaccine antigens, Campylobacter strains and/or @idtration routes, rendering difficult
the comparison between studies and the identifinatf the parameters that are important
to induce efficient protection. Therefore we arealeping here a sub-unit vaccine model
that should be usefull to compare in the future phetective potential of new vaccine
antigens. Flagellin was chosen as the model vacaitigen because it is described as a
highly immunogenic protein. Thank to this singletigen, different parameters will be
optimized: the type of the vaccine, the comparisfndifferent adjuvants, and the
administration routes. This will be done in thraeccessive trials, the first one being
dedicated to DNA vaccination. Tools to evaluate ifmenune responses induced by the
vaccine and/or Campylobacter challenge are beingldped. This is the case in particular
for an ELISA test to measure the production of lgitibodies against Campylobacter in
serum. Preliminary results on chickens infectechatr by Campylobacter are confirming
that (1) there is induction of antibodies upon @tifen and (2) there is a vertical
transmission of antibodies from infected hens &dbgs.

Keywords: Campylobacter, poultry, vaccination
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[M4-05]:  Poultry meat microbiology and hygiene  (ID: 100089)
[France]

Impact of chilling conditions on chicken carcassescontamination by
Campylobacter spp.
Rivoal, K. (1), Poezevara, T. (2), Quesne, S. (c&Chemaly, M. (4)

(1, 2, 3, 4) Laboratory of Ploufragan, Hygiene @ndlity of Poultry and Pork Products, ANSES
Corresponding author: katell.rivoal @anses.fr

Campylobacter is the leading cause of bacteriatrgmasteritidis in many industrialized
countries, with handling and consumption of rawuadercooked chicken meat the main
source of infection. Risk assessment studies hawdécdated that campylobacteriosis
associated with consumption of chicken products mayreduced 30 times by a 2 log
reduction of Campylobacter concentration on casmagfosenquist et al.,, 2003). The
objective of this work is to define chilling condihs to reduce Campylobacter levels on
poultry carcasses. For this purpose, this study se&tsup to investigate three major
parameters in the chilling process (temperatureatshin and air velocity) individually and
their interaction on the behaviour of Campylobaciging the Doehlert shell design. As our
previous studies have shown that carcasses pnegentiore than 1000 CFU/g of
Campylobacter would not be significantly clearedimiy the chilling process (Rivoal et al.,
2014), the carcasses were artificially inoculateithwi000 CFU/g. Sixteen tests were
performed using a chilling prototype: air veloc{between 1 and 3 m/s), chilling duration
(between 1 and 5 hours) and temperature (betweeand 7°C). After chilling,
Campylobacter counts were conducted in accordaiittetie 1SO standard 10272-2. The
contamination reduction ranges from 12% to 41%nitial concentration. Temperature
(p=0.0045) had a significant effect: the reductiate decreased when the temperature
increased. Interaction between temperature andedircity had also a significant effect
(p=0.007) on Campylobacter contamination. At low\alocity, the effect of temperature
is very important. The reduction of the bacteriabd decreases greatly when the
temperature increases. At high air velocity, thieafof the increase of temperature is
mitigated: bacterial reduction decreases but ohlightty. The important outcome of this
work is that a chilling process with low temperatwan significantly reduce the bacterial
load on chicken carcasses contaminated with 1000/@F

Keywords: Campylobacter, chilling process
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[M4-06]:  Poultry meat microbiology and hygiene  (ID: 100151)
[Netherlands]

Quantification of extended-spectrump-lactamase- and AmpCp-lactamase-
producing Escherichia coli through processing in tw broiler chicken

slaughterhouses

Pacholewicz, E. (1), Liakopoulos, A. (2), Swart, AN. (3), Gortemaker, B. G. M. (4), Dierikx, C. 8),
Havelaar, A. H. (6) and Schmitt, H. (7)

(1, 4, 6, 7) Utrecht University; (2, 5) Central ¥ghary Institute of Wageningen UR; (3) Nationastltute for
Public Health and the Environment

Corresponding author: e.pacholewicz@uu.nl

While broilers are recognized as a reservoir obestéd-spectrurfi-lactamase (ESBL)-
and AmpCB-lactamase (AmpC)- producing E. coli, there is ently limited knowledge on
the effect of slaughtering on its concentrationsponltry. The aim of this study was to
establish ESBL/AmpC producing E. coli concentragioon broiler chicken carcasses
through processing. In addition the changes in HS8BIpC producing E. coli
concentrations were compared with generic E. clolitwo slaughterhouses, the surface of
whole carcasses was sampled after 5 processing: dtgeding, scalding, defeathering,
evisceration and chilling. In total 17 batchesvito different slaughterhouses were sampled
during the summers of 2012 and 2013. ESBL/AmpC pcod) E. coli were enumerated on
MacConkey agar with 1 mg/L cefotaxime, and the E8®hpC phenotypes and genotypes
were characterised.

The ESBL/AmpC producing E. coli concentrations edrisignificantly between the
incoming batches in both slaughterhouses. The cwrat®ns on broiler chicken carcasses
were significantly reduced during processing. lmaughterhouse 1, all subsequent
processing steps reduced the concentrations ex»gépteration which led to a slight
increase that was not statistically significantthis slaughterhouse, concentration changes
between processing steps were relatively similarafb sampled batches. In contrast, the
effect of processing steps in Slaughterhouse 2edabetween batches. The overall
reduction through the processing was higher in @igerhouse 2. Changes in ESBL/AmpC
producing E. coli along the processing were simitachanges in generic E. coli in both
slaughterhouses. Detected genotypes of ESBL/Amp@yaing E. coli (CTX-M-1, SHV-
12, CMY-2, TEM-52c, TEM-52cvar) match normal poultgenotypes. The genotype
distritbution differed between batches and in sdiaehes changed throughout processing.
The concentration levels found after chilling wéetween 1072 and 10"5 CFU/ carcass.
Changes in ESBL/AmpC producing E. coli concentrai@n broiler chicken carcasses
during processing are influenced by batch and $iugouse, pointing to the role of both
primary production and process control for redudd®BL/AmpC levels in final products.
E. coli can be used as a process indicator of ESBPC producing E. coli, because the
processing steps had similar impact on both orgasisCross contamination may
potentially explain shifts in genotypes within sobsches through the processing.

Keywords: Poultry, Slaughter Hygiene, Antibiotisistance
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[M4-07]:  Poultry meat microbiology and hygiene  (ID: 100056)
[Pakistan]

Simultaneous endemic avian Myelocytomatosis obsemye in different
commercial layer flocks in Pakistan

Igbal, M. (1), Hussain, R. (2), Mahmood, F. (3) andkhan, A. (4)

(1, 2) University College of Veterinary and Anim&tiences, The Islamia University of Bahawalpur- BB80

Pakistan.; (3, 4) Diagnostic Laboratory, DepartnaiRathology, University of Agriculture Faisalab&ahkistan.
Corresponding author: mudassar.igbal @iub.edu.pk

In the present study, avian leukosis virus infettitas observed in three commercial layer
farms present at district Toba Tek Singh and Falisad. At these farms the mortality,
hatchability and egg production was 0.1, 80-85 #A@o respectively. Various clinical
signs such as emaciation with prominent keel bopae and anemic combs along with
whitish sclera were frequently observed in affedbads. At necropsy well differentiated
multiple whitish nodules discretely were observedrahe serosal surfaces of intestine and
uterine tube. Livers of affected birds were exteelyi enlarged and occupied the entire
abdominal cavity. Multiple whitish focal areas o&anosis and enlarged spleen with
marbling and granular cut surface were also obseinenfected birds. Microscopically
most tumorous cells were cytologically mature migeloells with marked eosinophilic
granules in the cytoplasm and large, vesiculariric nuclei and one or two nucleoli. The
cells resembled normal granular myelocytes. Massjuantity of cells with slightly
basophilic cytoplasm and almost concentric largdeus with several nucleoli, typically of
normal myeloblasts in liver, spleen and kidney uiss were observed. Neoplastic cells
proliferation replacing the entire parenchyma @€fiand leaving islands of few healthy
hepatocytes were the striking changes in liverieast Metastatic cells were also observed
in the ovarian clutch. Well circumscribed tumoragdls with multiple acini and frequent
fibrous tissue were observed in the nodular extensiver the serosa, however; lamina
proparia, mucosal and sub mucosal lining of thesime were heavily infiltrated with the
neoplastic cells. In conclusion the finding of giresent study is a serious threat to poultry
industry due to the circulating strains of the ayemic viruses within the country it is
therefore need to explore the isolation and chariettion of the etiological agent to secure
the economic losses in the egg type chickens.

Keywords: Avian Myelocytomatosis, Pathology, Layers
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[M5-01]:  Nutrition and meat quality ~ (ID: 100010)
[France]

Effect of Different Dietary Sources of n-3 Fatty Adads on the Growth
Performance and Technological, Nutritional and Sengial Quality of Chicken
Meat

Baeza, E. (1), Chartrin, P. (2), Lessire, M. (3), Mteau, K. (4), Chesneau, G. (5), Guillevic, M. (6nd
Mourot, J. (7)

(1, 2, 3) INRA, UR 83 Recherches Avicoles, F-37381uzilly, France; (4) INRA, UE 1206 Elevage Altetifi@t
Santé des Monogastriques, Domaine du Magneraud@,@a18urgéres, France; (5, 6) Valorex, La Messayais,

35210 Combourtillé, France; (7) INRA, UMR 1348 PE&HA F-35590 Saint-Gilles, France
Corresponding author: baeza@tours.inra.fr

The aim of this study was to increase the contém-® fatty acids (FA) of meat without
affecting its sensorial and/or technological prdiesr or the growth performance of
chickens reared under standard conditions. Malekehs, Ross 308 were distributed into 5
groups (n=90) corresponding to 5 different diets tfee growing and finishing periods:
control (T), containing extruded linseeds exhilgjtinigh level of fibers (GLE), extruded
linseeds exhibiting low level of fibers (GLDP), mialgae, or an association of 75% GLDP
and 25% MA (GLDP+MA). The diet containing microadganduced a decrease in feed
consumption without affecting the growth of chickewhich exhibited a lower feed
conversion ratio than the other groups for the gngwand finishing periods but also the
whole rearing period. The use of linseeds in dietd no effect on the growth performance
of chickens in comparison with the control groupeTietary enrichment with n-3 FA had
few effects on the carcass composition, the ulémat and colour of breast meat. The
microalgae increased the meat susceptibility talation. The lipid content of breast meat
was not affected by the diets. The breast meathwkens fed diets containing linseeds
and/or microalgae had greater n-3 FA content (Xt8.8.9 in comparison with group T).
The linseeds and microalgae mainly increased théeats in linolenic acid and long chain
n-3 FA, respectively. The dietary enrichment wit3 A had no effect on the sensorial
quality of fillets whereas the thighs of MA grouphébited the lowest score for the flavour
“chicken” and the greater score for the flavourrfabmal” corresponding to a fish flavour.

Keywords: chicken, muscle, meat, lipid, fatty acids
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[M5-02]:  Nutrition and meat quality ~ (ID: 100020)
[Poland]

Functional value of meat of broilers fed diets endghed in n-3 polyunsaturated

fatty acids, vitamin E and selenium assayed on adult rats

Konieczka, P. (1), Czauderna, M. (2) and Smulikowsk S. (3)

(1, 2, 3) The Kielanowski Institute of Animal Phgkigy and Nutrition PAS, Instytucka 3, 05-110 Jaibia,
Poland

Corresponding author: p.konieczka@ifzz.pan.pl

In view of the increasing consumption of poultryaheenhancing its functional value is an
important issue. The aim of the study performecault rats was to evaluate the functional
value of chicken meat enriched with n-3 polyunsaten fatty acids (PUFAN-3), vitamin E
(VE) and selenium (Se). During the last 3 weekdattening period, chickens were fed
isoproteic and isocaloric diets containing eitlad|(Control diet) or a mixture of rapeseed
and fish oils (RO diet), as sources of lipids, angplemented with 50 mg VE and 0.3 mg
Se per kg (RO diet), or RO based diets further lupented up to 150 mg VE per kg (ROE
diet), or 150 mg VE and 0.7 mg Se per kg (ROES).dAdter killing the birds, carcasses
were autoclaved, deboned, lyophilized, homogeniaad included into four isocaloric
semi-synthetic rat diets at a level 240g/kg. Thetent of eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) was higher and n-6/nf3®latio was lower in rat diets
containing meat from RO, ROE and ROES broilers cmex with control. Four groups of
10-week-old male rats (10 per group) were fed tkésdor 8 weeks, feed intake and body
weight was measured then rats were sacrificedhéheatological and biochemical markers
in blood were analyzed as well as fatty acids werliand brain. Feeding diets containing
chicken meat from RO, ROE and ROES groups effeictddgher level of DHA and lower
n-6/n-3PUFA ratio in liver and brain lipids of ratempared with control €9.05). The
concentration of HDL-cholesterol in blood was highebut concentration of
immunoglobulin M was lower in rats receiving chiokeneat from ROES group £F0.05).

It may be concluded that meat of chickens fed diet#taining rapeseed, fish oil and high
levels of VE and Se can be considered as a furadtfgneduct in comparison to the meat of
chickens fed diets containing lard and low VE ards8pplementation

Keywords: Functional foods, Fatty acids, vitamirSgJenium, chicken meat
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[Brazil]
TBARS in the meat of broilers fed different quality corn and two vitamin
levels of supplementation
Stringhini, J.H. (1), Royer, A.F.B. (2), Rezende, RI. (3), Café, M.B. (4), Laboissiere, M. (5), Racacci,
A.M.C. (6) and Hermes, R. (7)
(1, 4) Universidade Federal de Goias, CNPq; (2)i@yersidade Federal de Goias; (5) Universidadedtstl de

Goias; (6) Universidade de Brasilia; (7) DSM Brazil
Corresponding author: jhstring@uol.com.br

Vitamins levels in Brazil should be reviewed in erdo counteract the effect of feed
quality and environmental challenges. This expenira@med to study meat oxidation of
broilers fed good or poor quality corn, supplemdntéth low (commercial level) or higher
vitamin levels (OVN - Optimum Vitamin Nutrition, D), than the NRC levels. We used
1400 day-old male Cobb 500 chicks, randomly divid®d 40 pens in a 2 x 2 factorial
design (poor or good quality corn; low or OVN vitanhevels), with 10 replicates/treatment
of 35 birds each. The experiment was designed easngletely randomized design and
Tukey test used to compare treatments. At 42 daseast and whole leg (thigh and
drumstick) samples were collected from two carcagss replicate and stored for O, 3, 6,
and 9 hours under refrigeration (40C) to deterniiBARs levels. Quality of corn was
determined as low (6.5% CP, 2.8% CF, 61% starct)hégh quality (11.8% CP, 1.3% CF,
76% starch). Lower TBARS levels were found in bteg#sw vitamin, 1. 5; 45.1; 67.3;
86.5; OVNTM, 1.2; 31.1; 50.9; 69.4; for 0, 3, 6 addours of storage, respectively) and
whole leg meat (low vitamin, 1.7; 26.1; 45.6; 560/N, 1.7; 18.1; 35.9; 47.9;for 0, 3, 6
and 9 hours of storage, respectively) from broifed OVN diets, when compared to low
vitamin level, independent of the corn quality (P38). In breast meat after different
storage times, the lowest TBARs values were obthfioe OVN supplemented broilers
both in the poor quality corn with commercial vitantevel (low vitamin, O hours 2.2; 3
hours 23.1; 9 hours 52.2; OVN 0 hours 1.9, 3 ha8:8 and 9 hours 47.7), and in the good
quality corn (low vitamin, 0 hours 1.1; 3 hours 99 hours 59.8; OVN 0 hours 1.5; 3
hours 17.4; 9 hours 47.8). No interaction for tneatts in filets TBARs at 6 hours storage
was observed (P<0.05). For legs meat, interactias @bserved in 0 hours for good (low
vitamin 1.1; OVN 1.1) vs worse (low quality 1.8; ®V1.3). Vitamin supplementation
affected TBARS levels after 3 (low quality 45.1; 8\81.1), 6 (low quality 67.3; OVN
50.9) and 9 (low quality 86.5; OVN 69.4) hours tfrage. An increased level of dietary
vitamins reduced the oxidation process in the raéhtoilers fed poor quality diets.

Keywords: chicken meat quality, corn quality, pedax vitamin supplementation
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[Pakistan]

Influence of plant origin dietary carotenoids on pgmentation of broiler
chicken meat

Rajput, N. (1), Naeem, M. (2), Ali, S. (3) and &in, W. (4)

(1) Department of Poultry Husbandry, Sindh Agriotdt University Tandojam, Pakistan; (2) Sindh Agftiere
University Tandojam, Pakistan; (3, 4) Nanjing Agitaral University Nanjing, P.R.China

Corresponding author: drnasirrajput@yahoo.com

Three experiments were conducted to evaluate feetefof plant origin carotenoids on the

pigmentation of broiler chickens. In Trail 1, thieds were fed basal diet with or without
supplementation of marigold flower extract (luteat)various concentrations, i.e., 0, 100,
150 and 200 mg/kg of feed for 42 d. At marketing,atthe yellowness (b*) value of the
breast and thigh muscles was increased in dosendepe manner by the dietary
supplementation of marigold flower extract compatedcontrol. While, lightness (L*),
redness (a*) and ratio of redness to yellownedy (alues were not affected as measured
by chroma meter. Moreover, Roche colour fan scoféle shank skin were also increased
on dose basis. The objective of Trail 2 was teedeine the effect of two carotenoids
(curcumin and lutein) on pigmentation of lipopolgsharide (LPS) induced broiler chicks.
The birds were randomly distributed into three aligttreatment groups: a basal diet
without carotenoid supplementation (control), adbaliet supplemented with 200 mg/kg
curcumin (CRM), or a basal diet supplemented widb ghg/kg lutein (LTN) for 42 d. At
the ages of 16, 18, and 20 d, half of the chicksaich group were injected either LPS or an
equal volume of 0.9% NaCl. The intensity of therdhaolor and the b* (yellow) values of
the breasts and thighs were highest in lutein-grmpehted broilers, followed by curcumin-
supplemented and control broilers, whereas thered)(value of the thigh muscle was
highest in curcumin-supplemented LPS-induced biBlased on the above-mentioned
study, we concluded that carotenoids have pos#iffects on pigmentation of broiler
chickens. Subsequently, another Trail (3) was desigand the broilers were challenged
with Eimeria parasites because it is well knowrt that coccidiosis decreases immunity
and pigmentation of broiler chickens. In this triale used 300 mg/kg of curcumin, 300
mg/kg lutein and a combination of 150+150 mg/kgcaanin+lutein in chickens challenged
with sporulated oocysts of E. maxima. At two wepkst infection the highest intensity of
the shank skin color was observed in the broilappEemented with a combination of both
carotenoids C+L, followed by LTN, CRM and contrabgps. While, the skin color was
significantly higher in LTN, followed by CRM, L+Cra Control. The results obtained by
HPLC revealed that the highest lutein levels westected in the liver and muscle of lutein
supplemented broilers and in the plasma and fagicesmbined group. While, curcumin
was not detected in any tissue. Based on thetsesbiained by a series of experiments, it
was concluded that: dietary supplementation withigoéd flower extract (Lutein) at the
rate of 200 mg/kg of feed enhanced carcass andkst@aur under normal managmental
conditions. Both carotenoids improve colour stapiln coccidiosis infected birds, however
Lutein was better pigment than curcumin.
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[Indonesia]

The Effect of Dragon Fruit (Hylocereus polyrhizus) Peel on Broiler Thigh
Meat Quality and Organ development
Mahata, M.E. (1), Mahlil, Y. (2), Fajri, Y. (3), Aditia, R. (4), Hendro, A. (5), Zahara, A. (6) and Rial, Y. (7)

(1, 2, 3, 4,5, 6, 7) Faculty of Animal Science,jygmsity of Andalas, Padang, Indonesia
Corresponding author: mariamahata@gmail.com

Dragon fruit (Hylocereus polyrhizus) consumptiomguces fruit peels which are without
economic value and normally discarded as wgst€arotene, Anthocyanin, Betacyanin,
and Betalain which are also available in dragoit frael have been reported as inhibitors
in cholesterol synthetic pathway and could therefoe valuable to reduce cholesterol in
poultry meat. Besides, high tannin content in drefjait peel may affect the development
of broilers organs. It was previously shown thatgim fruit peel could be incorporated into
broiler diet up to 15 % without affecting perforncas (feed consumption, daily weight
gain, feed conversion, body weight, carcass peagentand fat pad percentage). The
inclusion of 5 % dragon fruit peel in diet was aklleown to lower Cholesterol, LDL,
Triglyceride, and maintained HDL effectively in iey blood. The present experiment was
designed in completely randomized design with fedit levels of dragon fruit peel (0, 5,
10, and 15 % of red dragon fruit peel mash) incoafeml in a commercial broiler diet. All
diets were iso-proteic (22 %) and iso-energeti®(BRcal/kg). Protein, fat and cholesterol
of broiler thigh meat were measured, as well asamrgevelopment (gizzard, liver,
pancreas, heart, proventriculus, duodenum, colonpl, and cecum). The results showed
that the inclusion of dragon fruit peel in broitdiet lowering fat and cholesterol of broiler
thigh meat significantly (P<0.05), while it did naffect protein in thigh meat and organ
development (P>0.05). In conclusion, the inclusiéri5 % of dragon fruit peel in broiler
diet lowered cholesterol and fat content of thighatm while protein content and organ
development were maintained.

Keywords: dragon fruit peel, broiler, thigh medtptesterol
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[France]

Seleno-hydroxy-methionine: an efficient source of rganic selenium for
chickens’ meat enrichment
Briens, M. (1), Mercier, Y. (2), Rouffineau, F. (3and Geraert, P.A. (4)

(1, 2, 3, 4) Adisseo France S.A.S.
Corresponding author: mickael.briens@adisseo.com

Selenium (Se) is an essential trace element indoivenany biological activities through
specific selenoproteins like glutathione peroxydassed thioredoxine reductases: playing a
major role in Redox cellular regulation. Dietaryleseum is supplied as inorganic or
organic forms and the present work aimed to compaeeselenium tissue deposition of
those sources with seleno-hydroxy-methionine (HM&gB new organic selenium source.
Dietary sodium selenite (SS), seleno-yeast (SY) ldhtEeBA were added to a basal diet
(0.04 mg Se/kg) at different concentrations (mgk&déed; SS — 0.3; SY — 0.1 and 0.3;
HMSeBA — 0.1 and 0.3 and a Negative Control, NC-Nale Ross PM3 broilers (six
replicates of 25 birds per treatment) were fed ehdigts from O to 42 days of age. Those
treatments did not influences growth performancaipaters measured at 21 and 42 days.
Selenium concentration, measured by ICP-MS, innpéadiver and breast muscle indicated
Se enrichment from all Se sources at both D21 a4l @mpared to the NC group. For all
treatments, the muscle Se content tended to beeddoetween D21 and D42, probably
due to fast development of the breast muscle dutirgperiod. Nevertheless, muscle Se
concentrations were significantly improved with @ngc Se sources at 0.1 mg Se/kg
compared to SS-0.3 (p<0.05). A significant doseafbn muscle Se content was observed
for organic Se sources (p<0.05). In addition, fbfevel of inclusion, HMSeBA was more
efficient for muscle Se deposition (p<0.05). Thiatiee muscle Se enrichment comparison,
using a linear regression slope ratio, indicatedag@rage of 1.48 fold higher selenium
deposition in muscle for HMSeBA compared to selgaast. Other results indicated higher
selenocysteine concentration using HMSeBA compaedSY, an indication of Se
incorporation into biologically active selenopraigi Those results indicate that HMSeBA,
a chemically pure organic selenium source, is neffieient to supply selenium to broilers,
and allow higher selenoproteins enrichment potiytignvolved in meat quality
improvement as suggested by recent authors.

Keywords: Selenium, selenomethionine, selenocysteiseleno-hydroxy-methionine,
broiler chickens
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[China]
Effect of housing system on chicken carcass, musdievelopment and meat
guality traits
Sun, Y. (1), Liu, C. (2), Hu, J. (3), Wen, J. (4)rad Chen, J.L. (5)

(1, 2, 3, 4, 5) Institute of Animal Sciences, Clsimécademy of Agricultural Sciences
Corresponding author: yanyansun2014@163.com

This aim of the present study was to compare tliectsf of two housing systems on
growing performance, muscle development, carcaasacteristics and meat qualities of
Beijing-You chickens. Day old female Beijing-Youd$ (n = 30) were allocated to battery
cages or floor pens, respectively. The same feedpravided ad libitium. The feed intake
and body weight gain were recorded. At 120 daygs, dhese chickens were slaughtered
for measurement of carcass traits (carcass wegyfgcerated yield, abdominal fat yield,
and breast and thigh muscle yield) and meat qeslifpH value, shear stress, drop loss,
meat colour, inosine-5-monophosphate (IMP) conteard intramuscular fat (IMF)
content). The breast muscle IMP content was medsusing high performance liquid
chromatography method. Succinate dehydrogenaseirgfaivas used to distinguish the
white and red muscle fibres on breast muscle parsdfction. The results showed that there
was no difference for live weight, carcass weightl @viscerated yield of the birds from
two systems. Breast and thigh muscle yield, weghdii for the birds reared on floors,
while abdominal and intramuscular fat content wasger. The meat of the birds reared in
floor pen was also tenderer. Muscle fibre typingsweot different between housing
systems, white muscle fibre density per unit area Wwigher i.e. more numerous for the
birds reared on floors. In conclusion, the caradsmacteristics, meat qualities and muscle
fibre size are influenced by housing system: reaiim floor pens may improve muscle
development and reduce fat deposition, as a resiitreased activity of the birds, without
impairing their growth.

Keywords: housing system, meat quality, carcassctaichicken
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[ltaly]
Evaluation of meat quality parameters in the Italian chcken breed Milanino
Stella, S.(1), Tirloni, E.(2), Bernardi, C.(3), Faina, G.(4), Mosca, F.(5), Cattaneo, P.(6) and Ceini, S.(7)
(1, 2,3, 4,5, 6, 7) Vespa Department, Universitiilan, Italy
Corresponding author: silvia.cerolini @unimi.it

The aim of this study was to evaluate several giaysihemical parameters related to the
meat quality of the Italian composite chicken brédithnino. A total of 120 birds were
reared in outdoor pens (5 m2/bird) from 35 daydifef and fed ad libitum a standard
commercial diet (20% CP, 4.5% Fat). On 150 and d&@ of age, 20 birds (10 birds/sex)
were slaughtered after 24 h feed withdrawal. Thigt breast meat samples were collected
from each subject and colour parameters (on skihragat), pH, Water Holding Capacity
(WHC,; centrifugation method) were determined. Cagkioss and Warner-Bratzler Shear
Force (only for breast samples) were determinedomked meat. Analysis of variance was
performed (GLM proc. of SAS) and sex, age and sg&*mteraction were considered as
sources of variation. Significant higher luminosity*), and yellow (b*) indexes were
observed on the skin of female carcasses, bothhightand breast samples, with a
significant increase from 150 to 180 days; highet (a*) index values were detected in
males, without variations between ages. Considariagt colour, higher values of L and b*
indexes, and lower a* index were observed in femdtaver L* and higher a* values were
recorded at 180 days, if compared to 150 days. ijyoifieant differences between pH
values recorded in males and females were foubdtim thigh (6.02-6.06) and breast (5.65-
5.70) meat. Considering the meat potential lossater, WHC values ranged from 22% to
28%, without variations between sexes or agesrdEbMean cooking losses of 12.2% and
14.8% were measured for breast and thigh meatec#sply; in general, lower values were
observed in male chickens and in older birds. Tdreess of breast meat was significantly
higher in males compared to females (14.2 vs. M}, @&nd significant differences were not
found between ages.

Keywords: italian chicken breed, meat quality, pbgksparameters
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Multicriteria assessment of different rearing systens for intermediary
growing broilers

Bourin, M.(1), Bignon, L.(2), Méda, B.(3), Merceraml, F.(4), Dusart, L.(5), Bouvarel, |.(6) and Berri,C.(7)

(1, 2, 5, 6) ITAVI, Centre INRA Val de Loire F-3788 Nouzilly, France; (3, 7) INRA, UR83 Recherches
Avicoles, F-37380 Nouzilly, France; (4) INRA, UEIR%P06le d'Expérimentation Avicole de Tours, F-37380

Nouzilly, France
Corresponding author: bourin.itavi@tours.inra.fr

In France, production of poultry meat relies eda#iyton the production of standard fast
growing broilers in intensive system. If this pratian is effective from an economic point
of view, it also has to deal with criticisms contieg the image of its production systems.
To meet the social concerns while insuring accédptazonomic and environmental
performances, innovative systems of production veswduated in conditions close to field.
Thus, 3 types of housing environment were compdoedmedium-growing chickens.
Classical rearing in confinement was compared tedjing giving a free access to a winter
garden allowing a limited and sheltered outsideeas@nd ii) rearing giving animals a free
access to outdoor as it is practiced for “Label g&yproduction. Experiment was repeated
twice, in spring and in autumn, and included edoiettwo flocks of 230 animals by
condition. The density in poultry house was 14 kaits/m2 and outdoor access was
allowed from 30 to 57 days (slaughter age). A ruottgria analysis was performed
including measurements of live performances, batacarcass and meat quality, welfare
and environment. Results indicate that rearingkanis in alternative systems barely affect
their growth performances and meat yields. Theyal®w producing less fatty carcasses.
A major advantage of the alternative systems favtor the general activity of animals and
limit the occurrence of food pad dermatitis. Theltiorteria assessment of the three
production systems showed that the developmenitexhative systems would improve the
image of the products without significant adversapact on the economic and
environmental performance.

Keywords: Alternative rearing system, Meat qualiylticriteria assessment
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Replacing soybean meal by alternative protein souss: Multicriteria
assessment of medium or slow-growing chicken productiosystem

Berri, C. (1), Lessire, M. (2), Meda, B. (3), DusdrL. (4), Duclos, M.J. (5) and Bouvarel, I. (6)

(1, 2, 3, 4, 5) INRA, UR83 Recherches Avicoles, 7380 Nouzilly, France; (4, 6) ITAVI, Centre INRA Vde

Loire, F-37380 Nouzilly, France
Corresponding author: berri@tours.inra.fr

This study aimed to assess the feasibility of peody medium (MG) or slow (SG)-
growing chickens while limiting or totally removirgpybean meal from the animal diets.
Three feeding strategies were compared for MG prisaiur a control (with soybean meal),
a low soybean strategy (BS) and a soy-free stra@¥s) including alternative sources of
proteins. Only the control and 0%S diets were caegbdor SG production. MG and SG
chickens of both sexes were reared up to 56 or 84 @f age, respectively. Various
measurements were carried out, including growtliopexances, skin lesions, carcass and
meat quality and mass balances. Performances oEhiiskens were not affected by the BS
strategy while the 0%S strategy negatively impastadghter weight, feed conversion ratio
and breast meat yield. The 0%S strategy had nodnguafinal live weight and breast meat
yield. Regarding environmental aspects, mass befanshowed that nitrogen and
phosphorus excretion rates were affected by the glernative feeding strategies while
nitrogen volatilization was reduced in the 0%S tegg. The 0%S strategy influences
mainly the appearance of carcass and meat with r@ menounced yellow color. The
multicriteria assessment of the MG production systhowed that live weight production
costs were not affected by the BS strategy whiy timcreased by 4% in the 0%S one.
Meanwhile, greenhouse gas emissions were significareduced in both alternative
strategies (-12 and -27% respectively for BS an@&D%or SG chickens, the live weight
and breast meat production costs were little affibdly the 0%S strategy (+ 1%), while
greenhouse gas emissions were significantly red(¢edd®6o). Replacing soybean by other
protein sources would thus be helpful to better thihe expectations of poultry meat
consumers (non-GM feed, use of local feedstuffsnhlile minimizing the negative
environmental and economic impacts.

Keywords: nutrition, protein sources, multicritesigsessment, chicken
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Improving animal welfare: automated monitoring of foot pad lesions
Heemskerk, W. (1), Bergsma, J. (2), Pieterse, C.)(@nd Hupkes, H. (4)

(1, 2) Dept PMM, Meyn FPT, The Netherlands; (3Dépt R&D, Meyn FPT, The Netherlands
Corresponding author: wheemsker k@meyn.net

Conditions in the poultry house e.g. leaking wateps, watery feces and poor ventilation
may cause wet litter. Van Harn et al (2014) regbithat wet litter can induce foot pad
lesions, but can also affect overall animal welféine ability to walk, quality and yield. To
get grip on this issue, the first step is to manitoot pad lesions post mortem. Dir
2007/43/CE Annex Il prescribes that possible iatties of poor animal welfare conditions,
like contact dermatitis are monitored, and commateid with the farmer and the competent
authority, to enforce appropriate action. Foot [emibns are an important form of contact
dermatitis and therefore a point of attention (26K 0). In practice, feet are collected from
the slaughter line; the Swedish model prescribesctiilection of 2 x 50 feet per flock, at
1/3 and 2/3 of processing of that flock. Howevegnual scoring of foot pad lesions is
subjective, labour intensive and not constant imeti Litter conditions may vary
considerably within a poultry house, so foot pasides may vary within a flock. This
would require continuous monitoring during the emtiime a flock is processed. To
overcome these issues, an automated foot pad lesaitoring system has been developed
and validated, based on a score card and an imagstgm to grade the sessions. During
validation, results of the camera grading systeovex to be consistent, and comparable to
the judgment of trained judges. (de Jong et al 2d&1Jong 2013). The system has been
approved by the Dutch and Norwegian authorities] Bnused on a daily basis in the
Netherlands (4x), Denmark (3x) and Norway (3x).sTautomated system allows a more
thorough monitoring of foot pad lesions, therebgating a basis for addressing the causes
of foot pad lesions, thereby improving animal wadfa References. van Harn et al (2014)
Journal of Applied Poultry Research 23: 51-58 2007/43/CE Official Journal of the
E.U., L 1182/19-28 Ask, B (2010) Poultry Scienc&:8656-875. de Jong I.C. et al (2011)
WUR LR report 463 de Jong I.C. (2013) WUR LR repr3
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A visual guide to monitor lesions in broiler carcasses inkattoirs

Tondeur, W.J. (1), Wahlstrom, A. (2) and Rapp, Chr. (3)
(1) Tondeur VTCA - Doesburg, the Netherlands; §Zi8pro - Boxmeer, the Netherlands
Corresponding author: tondeur .vtca@gmail.com

The incidence of carcass lesions and the econangiaét of these B-quality carcasses have
been evaluated since 2010 at 45 abattoirs in Euggpt and South Africa. To make this
evaluation systematic a visual guide to identifyl atescribe lesions in broiler carcasses
was developed. Lesions were scored using a 3-poaie with 0 (normal carcass and no
economic loss), 1 (minor lesions damage and mison@mic loss) and 2 (major lesions,
affected part rejected and big economic losses)er8een parameters from four categories
were scored: skin integrity (e.g. nail scratchegjquermatitis, cellulitis, skin ruptures and
litter spots), vascular integrity, (e.g. hematoraad blood splashes), skeletal lesions (e.g.
epiphysiolysis, fractures and dyschondroplasia) amgscle abnormalities (e.g. white
striping, wooden breast, green muscle disease, pleetpral myopathy and PSE-like meat).
For each parameter a set of 100 carcasses wasitdld standard form for recording of
these lesions has also been developed. The soofricgrcasses in abattoirs revealed the
lesions varied between flocks, between abattoicskanlesion types. On average 16 % of
the carcasses were downgraded (A to B-grade) anof tliese more than 30% were related
to epiphysiolysis in the wing joint. The second m@mmon reason for downgrading were
wing bleedings (at least 25 %) followed by skintup in the tail area (8 %). Hematomas
in breast fillets and in drumsticks are generdtly inost expensive losses for the abattoirs.
Besides the direct loss in sales of meat thereféea extra costs for labor due to trimming
carcasses.

Keywords: broiler carcass lesions visual guide
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MSM Mechanically Separated "Meat"

Henckel, P. (1), Raudsepp, P. (2) and Groves, K.)(3

(1) Unversity of Aarhus, Denmark; (2) Max Rubnestitut, Kulbach, Germany; (3) Leatherhead Food Re$e
England

Corresponding author: Poul.Henckel @agr sci.dk

According to present legislation any "meat" obtdity mechanically removal of residual
meat from carcasses or bones, after the primal batge been removed, should if used for
human consumption, be included in the list of idgats. Technical developments within
the industry now allows for production of MSM, whi terms of quality, hardly, if at all,
can be distinguished from regular minced meat. €guently there are no objective
reasons for maintaining the ban or downgradingigiér qualities of MSM. The legal text
states, that the level of degradation of musckuésis the key factor for quality, although
this rarely, if ever, is considered in standardligp@ssessments. Audit reports from EU
countries on the interpretation and implementatibthe regulation showed, that individual
countries and even regions had developed diffesays of interpreting and implementing
the regulations and a scientific opinion from EF®f the topic concluded, that
microscopic examination of tissue structure was oh¢éhe most promising methods for
characterizing levels of degradation and wouldHeehtest prerequisite for setting threshold
values for different classes of MSM. This is theps of the MACSYS project which is a
project funded by the European Union's Seventh [Ergonk Program
((www.macsysproject.eu) for further information).hél presentation will include a
comparison of the 3 currently available histochethibethods (a German, English and a
Danish method) on reference material as well azdst@ material from factory production
lines. We will attempt to validate these methodthvthe limitation of the size of the
project, suggestions will be made to threshold eslby which MSM can be graded and
finally we open up for a discussion on alternatiulity traits that could be included in an
overall assessment of quality of MSM.

Keywords: MSM, quality, grading, methods
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[M8-02]:  Poultry meat products  (ID: 100014)
[United States]

Effect of marination on CIE L* and pH values of chicken breast pectoralis

major with different color lightness

Zhuang, H. (1) and Bowker, B. C. (2)
(1, 2) USDA-ARS, Quality and Safety Assessment ReseUnit, Athens GA 30605 USA
Corresponding author: hong.zhuang@ar s.usda.gov

Color lightness (CIE L* values) and pH are widelged as quality indicators for raw
poultry breast fillets (pectoralis major). The atijee of this study was to evaluate the
effects of vacuum-tumbling marination on L* and phlues of raw chicken breast meat
with different color lightness. Early deboned (2 plostmortem) breast fillets from
electrically-stimulated broiler carcasses weredett based on their initial color lightness
and marinated in a vacuum tumbler (-0.6 atm, 16, rpinmin) yielding a targeted 15%
uptake. Fillet color (dorsal surface) and pH (caheind) were measured at both 4 h and 48
h postmortem. Results show that for pale filletseeage L* = 61) there was no difference
in L* values between 4h and 48h non-marinated sesapgHowever, for non-marinated
normal (average L* = 53) and dark (average L* = #ili§ts, L* values were more than 5
units higher at 48h compared to 4h postmortem @50.There were no pH differences
between the two postmortem times in non-marinaiiéetsf regardless of the initial color
lightness. Marination significantly affected both &nd pH values (P<0.05) in the chicken
fillets. In pale fillets, marination reduced L*luas by more than 6 units and increased pH
by more than 0.2 units (P<0.05). In normal filldt$ value of marinated fillets at 48h was
higher (>1.5 units) than at 4 h postmortem, but leager (>3.5 units) than non-marinated
samples at 48h. The fillet pH was not influencedniigrination or postmortem time. For
dark fillets, L* and pH values of marinated filletgere higher than 4h controls (P<0.05);
however, there were no differences in L* and pHugal between controls and marinated
fillets at 48h postmortem. Our data demonstrate tthe effects of marination on CIE L*
and pH values of early-deboned broiler breast depend on raw material color lightness.
Marination reduces color lightness in pale broleeast fillets, prevents color lightness
from increasing during postmortem aging in nornildts, and has no effect on changes in
color lightness with postmortem aging in dark file

Keywords: broiler, meat, marination, color, pH
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[M8-03]:  Poultry meat products  (ID: 100134)
[China]
Influence of multiple Freeze-Thaw cycles on Structte, Texture and Water
contents of Broiler Meat
Ali, S. (1), Rajput, N. (2), Li, C. (3), Xu, X. (4)and Zhou, G. (5)
(1, 3, 4, 5) Key Laboratory of Meat Processing &ty Control, Synergistic Innovation Center of EoBafety &
Nutrition, Nanjing Agricultural University, P.R.Oh&; (2) Department of Poultry Husbandry, Sindh Agjture

University Tandojam, Pakistan
Corresponding author: sheralifst@gmail.com

A study was conducted to evaluate the changeibiiast muscle’s texture and quality of
broiler meat in various freeze and thawed cycldickgn meat was cut into 10x7.5x2.5
cm3 pieces per replicate, packed in moisture impabie polyethylene bags, sealed and
stored at -2T for five weeks. For each week, a set of frozenmas was thawed at
47T for 12 h and a weekly analysis of the samples peaformed over five weeks. The
frozen samples were subjected to either 0 (frekh3, and 5 freeze—thaw cycles. Effect of
freeze-thaw (FT) cycles on gel-forming ability asahlity of breast muscle of broiler meat
was measured by observing differential scanningriakter (DSC), dynamic visco-elastic
behavior (DVB), water holding capacity (WHC) andpdioss. The results showed that the
fresh samples had good gel-forming ability as reageédy dynamic visco-elastic behavior,
reduced thermal transition temperatures (T max) emtialpy of denaturatiom\d) (p <
0.05). Frozen storage at -18°C for each week sggmifly (p < 0.05) reduced the gel-
forming ability of chicken breast meat. Reductian protein solubility during frozen
storage was also significant (p < 0.05). Structahange of proteins during frozen storage
was apparent from reduced viscosity and gel fiiratprofile. Higher drip loss and
reduction in gel-forming ability of chicken breasteat is ascribed to denaturation of
proteins after multiple freezing and thawing cycléke freeze—thaw process therefore has
a detrimental effect on the quality and gel-formaaility of chicken breast.

Keywords: Chicken meat, freeze—thaw cycles, textweger content,
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[M8-04]:  Poultry meat products  (ID: 100168)
[Pakistan]

Production of a water-cooked salted duck meat prodtt using high pressure
technology

Khan, M.A. (1) and Ahmad, Z. (2)

(1, 2) Food Science & Technology, University Collegf Agriculture & Environmental Science, The Islam

University of Bahawalpur, Baghdad-ul-Jadeed Campabawalpur 63100, Punjab, Pakistan
Corresponding author: ammar @iub.edu.pk

The study investigated the application of high pues processing (HPP) for production of
water-cooked salted duck meat product with improgedlity in shorter time. Frozen
whole breast meat (Skin-on) samples of Cherry yalieck were thawed (overnight, 4°C),
dry salted with 10%w/w salt mixture (20-25°C, 3amnd pickled in 1:2 w/v brine solution
(20-25°C, 2 h). The pickled samples were packedh wiioking medium (1:2 w/v) and
sealed. The pickled samples were subjected to uati@atments, such as HPP alone (200
MPa, 20-25°C, 15 min), or HPP either before orrafteating (95-99°C, 15 min). The
results were compared against a cooked-control ((#)99°C, 45 min). The results
revealed that HPP alone significantly decrease® .3 L* (lightness), b* (yellowness), E
(color distance) and whiteness (W) in comparisoiCkd However, HPP before or after
heating significantly increased (P<0.05) L*, b*, (hue angle), E and W compared to those
of CK. HPP alone exhibited the highest Warner-Beatghear-force (WBSF), followed by
HPP before heating. HPP after heating exhibitedhiogntly lower WBSF than HPP
before heating, but non-significantly different (P85) than CK. Storage modulus’)®&f
raw meat indicated three regions of protein netwairR0-55, 55-65 and 66-85°C. Salting
slightly increased G but pickling decreased’'GHeating further decreased & CK, but
HPP alone exhibited the highest GIPP before heating exhibited lower tBan CK. The
increase and decrease i Glues indicated the formation and disruption obt@in
networks in the myofibrillar matrix, respectivelPP after heating exhibited the least G
which indicated HPP destroyed myofibrillar proteietworks formed by heating. The
highest and lowest firmness values of HPP alone lIRB before heating were also in
compliance with WBSF results.HPP before heatingrawed optical colour, texture and
rheology of salted duck meat product than CK infigrocessing time.

Keywords: HPP, cooking, duck meat, meat color, hasd
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[M8-05]:  Poultry meat products  (ID: 100021)
[Brazil]
Aging process as a method to improve the tenderness in dken meat
Mello, J.L.M. (1), Souza, R.A. (2), Ferrari, F.B. (3), Gianpietro-Ganeco, A. (4), Paschoalin, G.C. J5Viera,
L.D.C. (6) and Borba, H. (7)
(1, 3, 4, 5, 6, 7) Dept. of Technology, Sdo PaukteSUniversity, Jaboticabal, Brazil; (2) Dept.Tafchnology,

S&o Paulo State University, Jaboticabal, Brazil
Corresponding author: julianalolli @zootecnista.com.br

The aim of this study was to evaluate possiblecesféom lineage and aging process on the
tenderness and the collagen content in breast froatbroilers. Were used 60 Pectoralis
major muscle from deboned carcasses, purchasedafrcammercial slaughterhouse, being
30 from Cobb lineage (fast growth) and 30 from LaBeuge lineage (slow growth).
Samples destined to aging process were individyadigked in vacuum and stored in a
BOD chamber (2°C = 0.5°C) for three and seven daws, after frozen to late analysis.
Were evaluated shear force, collagen content andfibny fragmentation index. From
samples previously cooked were obtained subsamitedknown area (cm?) and submitted
to cut in Texture Analyzer TA- XT2i texturometer umded to Warner Bratzler device,
which determined the shear force in kgf. The calagontent was determined by
quantification of hydroxyproline amino acid. The afipril fragmentation index was
determined according CULLER et al. (1978). For istahl analysis a completely
randomized design in 2x3 factorial was used with timeages, three aging periods, in ten
replications. There was a significant interacti@tween aging period and lineage for shear
force, collagen content and myofibril fragmentatindex. Initially, meat from slow growth
lineage was less tender (4.942 kgf/cm?) than thatnrem fast growth lineage (3.399
kgf/lcm?). The tenderness increased significantiywhe aging process from 3.399 kgf/cm?2
to 1.531 kgf/cmz, after seven days, in samples ffast growth lineage, and from 4.942
kgflcm2 to 1.534 kgf/cm? in samples from slow grbwheage. As the tenderness increase,
occurred a decrease of collagen content in sanfiesslow growth lineage (from 6.03%
to 4.80%). Aging process reduced (p<0.05) the nyibffragmentation index value in
samples from both lineages. The lineage influeneederness in chicken breast meat. The
aging process promotes the tenderization of chitkeast meat.

Keywords: Breast, collagen, meat quality, myofifrdigmentation index, shear force
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[peG-01]: Genetic and rearing system  (ID: 100012)
[Iran (Islamic Republic of)]

Estimation of genetic and phenotypic parameters forinternal egg quality
traits of Azarbaijan native chickens
Ranjbar, M. (1), Alijani, S. (2), Mirghelenj, S.A. (3) and Daghighkia, H. (4)

(1, 2, 3, 4) Department of Animal Science, Univigrsf Tabriz, Iran
Corresponding author: minaranjbar 64@yahoo.com

For the first time, an experiment was conductedestimate heritability, genetic and
phenotypic correlations among internal egg qudtisjts of Azarbaijan native fowls. The
data set that was used in this study included ¢berds that collected in West Azerbaijan
province’s native chicken breeding center and adjrice central laboratory complex of
university of Tabriz. Statistical models for alhits were fitted using GLM procedure of
SAS software. Fixed effects including generatiod artubation time were significant (p <
0.01) for all traits except for egg meat-bloodrst¢aand yolk depth. Eight univariate animal
models were compared for estimation of heritabiityd other genetic parameters and the
most appropriate model for each trait was deterchibased on deviance information
criterion (DIC). The genetic and phenotypic cortielas between certain traits were also
estimated through a multivariate animal model. @ietd results showed that direct
heritability estimations of egg quality traits radgfrom 0.02 for yolk depth to 0.31 for
albumen percent. There were high positive geneticetations between albumen weight
and Haugh Unit (0.96) as well as between egg weaid albumen weight (0.86).
Considering the importance of egg quality traitéeirility and rural egg production in Iran,
these genetic and phenotypic parameters coulddzktasmprove internal egg quality traits
in Azarbaiejan native chickens.

Keywords: Native chickens, internal egg qualityittriaheritability, genetic and phenotypic
correlation
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[peG-02]: Genetic and rearing system  (ID: 100013)
[Iran (Islamic Republic of)]

Evaluation of maternal effects and detecting majorgenes in internal egg
guality traits of Azarbaijan native chickens
Ranjbar, M. (1), Alijani, S. (2), Mirghelenj, S.A. (3) and Daghighkia, H. (4)

(1, 2, 3, 4) Department of Animal Science, Univigrsf Tabriz, Iran
Corresponding author: minaranjbar 64@yahoo.com

The aim of this study was to evaluation of mateefécts and detecting major genes in
internal egg quality traits in Azarbaijan nativdaitens. The data set that was used in this
study included the records collected in West Azgahaprovince's native fowl breeding
center and agriculture central laboratory compliexmversity of Tabriz. Statistical models
for all traits were fitted using GLM procedure oAS software. The probabilities of major
genes segregation were separately studied invabtigated traits under a univariate animal
model using Bayesian analysis and Major Gene If{t&l) procedure. The major gene
index calculated using outputs from univariate alimodel.Segregation of major genes
was confirmed for internal egg quality traits indilug yolk width, yolk height, albumen
pH, yolk weight to albumen weight ratio, yolk indeyolk and albumen percentages and
finally for yolk and albumen dry matter values imekbaijan native fowls. Given that major
gene segregation was confirmed for internal egglityu#raits, it is concluded that
molecular techniques can be successfully used ptherelated major genes in Azarbaijan
native fowl.

Keywords: Major gene segregation, Major Gene indeerbaijan Native fowl, Molecular
techniques
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[peG-03]: Genetic and rearing system  (ID: 100079)
[China]
Effect of FMO3 genotype and dietary canola meal sypementation on egg
guality and yolk trimethylamine content in laying hens
Long, C. (1), Wang, J. (2), Qi, G.H. (3), Wu, S.G4), Zhang, H.J. (5) and Yue, H.Y. (6)

(1, 2, 3, 4, 5, 6) Feed Research Institute, Chideselemy of Agricultural Sciences, China
Corresponding author: wangjing@caas.cn

The use of canola meal (CM) in laying hens didinéted due to a potential adverse effect
on production performance and egg quality. Furtliéetary CM and the mutation of
chicken flavin-containing monooxygenase 3 (FMO3joiwed in the production of eggs
with a fishy odor. This taint is caused by the awualation of trimethylamine (TMA) in the
yolk. This experiment was conducted to investigdite effect of FMO3 genotype and
dietary CM supplementation on egg quality and TM@ntents. A 3 x 4 two-factorial
arrangement was employed with FMO3 genotypes (AA, aad TT) and dietary CM
supplemental levels (0%, 7%, 14% and 21%) as nféécts. The trial lasted for 6 wk. An
increase in CM content of the diets was accompalnyethe unfavorable changes in some
egg qualities, including a significant decreasgatk color in groups fed 21% of CM and a
decrease in yolk weight in hens fed 14% of CM. HEgglity was not affected by the
genotype with exception of yolk weight which waglmr in AA hens. The effects of
genotype, diet, and their interaction on yolk TMAncentration were significant. Yolk
TMA concentration was increased significantly bgtdry supplement CM at 7%, 14% and
21%, and higher values were observed in 14% and @l/group compared with that of
0% and 7% CM group. TT hens shows a higher TMA eatnthan that in AA and AT hens.
The TMA contents in egg yolk from TT hens increaedarly (R2= 0.9611) in response
to the increase of CM supplementation. The resultgested that feeding laying hens with
less than 14% of CM might have no negative effectégg quality. But the addition level of
CM might be restricted to 7% to reduce the occureenf fishy taining.

Keywords: Laying hens, canola meal, FMO3 genotgge, quality, trimethylamine content
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[peG-04]: Genetic and rearing system  (ID: 100146)
[Russian Federation]

Increasing of egg yolk size by selection as a wayr fimprovement of nutrition

value of chicken eggs

Cherepanov, S.V. (1), Fedorova, E.S. (2) and Stahevskaya, O.1. (3)
(1, 2, 3) All-Russian Research Institute for Farmimal Genetics and Breeding, St.Petersburg-PusRkiasia
Corresponding author: serg_cherepanov@list.ru

Intensive selection of layers resulted in a shifalbumen: yolk ratio towards to the larger
share of albumen and smaller share of yolk ( yblks in average has decreased from 29,0
-33,5% to 23,0 — 31,0 % during the last 45 yedrkis determined a negative effect on
nutritional values of chicken eggs for human congtiom and for developing embryos. To
avoid such effect it is necessary to increase eeshiayolk in egg composition. According
to our studies, the variability of yolk proportian the eggs (both white and brown) of
commercial layer crosses ranks 26,0 to 29,0%, @¥h4,5 — 7,0%. Layers during their
lives keep their ranks of yolk size (coefficienfsrank correlation in yolk portion 0,37 +
0,10, in egg mass 0,42+ 0,10) Coefficient of heiligy of relative yolk size is about 0,5.
Coefficients of phenotypic correlation betweenkyptoportion and some parameters of
nutritional values of chicken eggs were: Dry maf#) in egg yolk: 0,20 — 0,25.; protein in
dry matter (%)of egg yolk: 0,40; triglycerides iroly( g/100 ml):- 0,16...- 0,30;
hatchability (%) of layer’'s eggs: 0,15 - 0,35.

The most exact way to measure yolk mass is to wdigtiter breaking of an egg.
But it's the most expensive and labor-intensive whyhe same time. In our Institute there
was developed a method of evaluation of yolk sixe3d) without of eggshell breaking with
using of ultrasound scanning (M.A.Lapa, O.l.Staeigdkaya, 2013). Also can be used an
express method - measurement of average yolk démnfem) on an echogramme. To
evaluate a hen for yolk size there is enough 3¢gsefnid in a sequence. The correlation
between yolk diameter and yolk mass was high (39 ®°<0,001, calculated on eggs of
gene pool hens). Age-related rank correlationdBd 52 weeks) of diameter/yolk mass
was about 0,72 (P<0,001). Rank correlation caoefficof yolk diameter between «mother-
hens» and the «daughter-hens» was rather high,b7% OWe suppose that selection for
increase of yolk proportion up to 31,0 % can beeffieial for improvement of nutritional
values of eggs for human consumption, technicalard for improvement of conditions
for embryo environment.

Keywords: layers; eggs; yolk; correlations
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[peG-05]: Genetic and rearing system  (ID: 100194)
[France]

Attempts for early gender determination of chick enbryos in ovo using
Magnetic Resonance Imaging

Davenel, A. (1), Eliat, P.A. (2), Quellec, S. (3nd Nys, Y. (4)

(1, 3) Unité "Technologies des Equipements Agroiafitaires" Irstea, 17, avenue de Cucillé C&84F-
35044 Rennes cedex; (2) PRISM Bio-SCANs, Univerd#éRennesl; (4) INRA, UR83, Recherches Avicoles,

37380 Nouzilly France
Corresponding author: Yves.Nys@tours.inra.fr

Our objective* was to develop a non-invasive rodtlibased on Magnetic Resonance
Imaging (MRI) for early detection of the sex tfe chick embryo (Gallus gallus
domesticus) in ovo. This research field is of higlevance due to ethical considerations
regarding the elimination of eggs of one inappraigrisex in poultry production (male for
egg production). Two imaging methods (morphologaadl parametric) were explored in
this study: -(1) The development and the evaluatio'morphological" 3D MRI sequences
to detect gonads in 1,5 and 4,7 Tesla magnetidsfieising a fine exploration of the
morphology of the embryo to detect the asymmédtidiference of the ovaries and the
testis, the size of which is not exceeding a fewimmeters. The urogenital systems were
well identified with the 4,7 T imager but, despitee numerous attempts using MRI
observations of eggs at various stages of embrydeielopment (up to 17 days), it failed
to identify gonads. Gonads develop on kidneys aodndt have a composition which
allowed distinguishing both tissues. Unexpectekiy technique could not reveal gonads. It
is also noteworthy that this non-invasive methodidtdhave been quite difficult to settle in
hatchery because of the number of eggs and thetii@uspeed of sorting chicks or eggs -
(2) The development and the evaluation of “paraicie®D MRI sequences to observe and
characterize the different compartments of the agd to see if their volume or their
composition allowed sex discrimination between edpso types of parametric image
sequence (T1 and T2 relaxation rates) were testbdth 1,5 and 4,7 Tesla fields. Besides
the embryo, the MRI sequence, particularly the Elgived images, allowed to very clearly
differentiate 4 compartments: albumen, vitelline aad the allantoid and amnios cavities.
Numerous eggs were scanned by MRI at various stagstatistically evaluate if volumes
and T1 or T2 relaxation rates of the different emgmpartments differently evolved
between both sexes. Unfortunately our measuresaichighlight significant differences
between both sexes.

*We acknowledge the region Bretagne, Pays de laniceCentre for financial support

Keywords: gender determination, chick embryos, w,0oMagnetic Resonance Imaging,
RMI, R.M.I
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[peG-06]: Genetic and rearing system  (ID: 100122)

[India]
Comparative external, internal Egg Quality characteistics and egg
component yield of Pearl and White Guinea Fowl Strains atlifferent ages
Premavalli,K. (1), Ramamurthy,N. (2), Omprakash,A.\. (3), Balakrishnan,V. (4), Appa Rao,V. (5) and
Veeregowda,B.M. (6)
(1, 3) Poultry Research Station, TANUVAS, Chenda@mil Nadu, India.; (2) Dept. of Poultry Scienceadifas
Veterinary College, TANUVAS, Chennai, Tamil Nadadia.; (4) Dept. of Animal Nutrition, Madras Vetesry
College, TANUVAS, Chennai, Tamil Nadu, India.; (B)ept. of Meat Science and Technology, Madras
Veterinary College, TANUVAS, Chennai, Tamil Naduodia.; (6) Veterinary College, KVAFSU, Bangalorel;2

India.
Corresponding author: drpremavalli@gmail.com

Pearl and White guinea fowl strains are commondyae in India. A study was conducted
to investigate the comparative external, interngy equality characteristics and egg
component yield of pearl and white guinea fowl issaat different ages. A total of 120
guinea fowl pullets of eighteen weeks old Pearl ®idte strains were divided into two
groups with three replicates of 20 pullets eachnta@med under intensive system of
management up to 95 weeks of age. Standard noaiitand managemental condition was
followed throughout the experiment. The study perdonsisted of 20-95 weeks with 19
periods of collection comprising 4 weeks intervatle. A total of 456 eggs comprising 12
eggs/ period/strain ie., 228 eggs/strain wereect#d and subjected for external, internal
egg quality characteristics and egg component yielder the standard procedure. The yolk
colour was determined by Yolk Fan score. The divarean external egg quality
characteristics namely egg weight, egg shape iathelxegg specific gravity did not differ
significantly (P>0.05) between pearl (37.68 +0.180,21+0.28 and 1.109+0.002) and
white (38.03+0.13g, 79.76+0.24 and 1.111+0.002hgaifowls. Pearl guineafowl eggs had
significantly (P<0.01) greater egg surface area .4B40.26 cm2) than White
(50.82+0.25cm?2) guineafowls. The overall mean imaéegg quality characteristics hamely
albumen index, Haugh unit score, yolk index, yatkoar and shell thickness did not differ
significantly (P>0.05) between pearl (0.220+0.088,48+0.15, 0.589+0.009, 7.71+0.09,
and 0.418+0.004mm) and white (0.224+0.008, 86.46%00.593+0.009, 7.74+0.08, and
0.416+0.004mm) guinea fowls. The overall mean eggponent yield namely per cent
albumen, yolk and shell did not differ significgn{lP>0.05) between pearl (53.68+0.25,
29.89+0.22 and 16.44+0.26) and white (53.75+£0.271&+0.24 and 16.15 +0.23) guinea
fowls. It can be concluded that both the pearl amhite guinea fowl strains had
comparative external, internal egg quality chamdsties and egg component yields at
different ages, except egg surface area.

Keywords: Guineafowl, egg quality characteristmsmnponent yield, strain
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[peG-07]: Genetic and rearing system  (ID: 100027)
[Brazil]

Performance and quality of eggs of quail feeding atifferent times under

conditions of heat stress

Fernandez, 1.B. (1), Calixto, L.F.L. (2), TogashiC.K. (3), Alves, O.S. (4) and Lemos, M.J. (5)

(1, 2, 4, 5) Dept. of Animal Production, Federalikémsity Rural of Rio de Janeiro, Brazil; (3) Deui
Production, Federal University Fluminense, Brazil

Corresponding author: mari.zootecnista@gmail.com

Japanese quail egg production has increased coaiigen the last few years, which has
promoted research aimed at improving productioncieficy of the birds. Regarding
temperature regulation, quail birds are extremedynanding as to the limits of climate
variables. Feeding time stimulates feed intake b&xadhe noise and movement generated
appear to act as an habituation factor, i.e.,shifet used to these stimuli, increasing their
feed intake. Knowing the optimal feeding time fapdnese quail may be helpful under
circumstances when feed intake is low, such as wiem is heat stress, which commonly
results in egg production drop and decreased eliggradity. The present study aimed to
evaluate the performance and egg quality of qusillsjected to two different feeding
schedules created in conditions of caloric strelpanese quail (Coturnix coturnix
japonica), 192 birds at 24 weeks of age were Oisteid in a completely randomized design
with twelve treatments and two replicates each ightebirds. The measurements of
performance and egg quality were conducted overethperiods of 21 days each. The
experiment was conducted at the Poultry Sectiathe@fUniversity Federal Rural of Rio de
Janeiro from October to December 2012.The treasnewonsisted of two different
schedules of feeding: 6:00 and 16:00. The variales to evaluate the performance were:
feed intake (g/bird/day), egg production (%), egasm(g), feed conversion per egg mass
(kg/kg ), feed conversion per dozen eggs (kg/dz) waability (%) for egg quality were
evaluated: bark thickness (mm), percentage of afimimolk percentage and average egg
weight (g). In the conditions of caloric stress @ndhich this experiment was performed, it
can be concluded that better performance was autdig feeding Japanese quails at 16:00
and better egg quality was obtained by feedingregmquails at 06:00.

Keywords: Feeding management, japanese quailsjeggy
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[peG-08]: Genetic and rearing system  (ID: 100142)
[Brazil]
Age of laying hens from cage free system decreases tigg shell quality
Thimotheo, M. (1), Ganeco, A.G. (2), Paschoalin,.G. (3), Vieira, L.D.C. (4), Souza, R.A. (5), Demahi, C.
(6) and Borba, H. (7)

(1, 2,3,4,5, 6, 7) Dept. of Technology, Agricuéil and Veterinarian Sciences College, Sdo P&u&zil
Corresponding author: marianathimotheo@gmail.com

This study aimed to evaluate the influence of the af semi-weighted laying hens raised in
alternative system upon the shell quality and ugmeninternal content of eggs intend for
human consumption. It was used 45 eggs from pudletise laying strain Isa Brown housed
in cage-free alternative system (floor system Witter). Eggs were collected from pullets
with three different ages: 45, 63 and 83 weeksofmletely randomized design was used
with three treatments: 45, 63 and 83 weeks oldh fiite replicates with three eggs each.
For the analysis it was used fresh and uncracked.éelthe variables evaluated were: egg
weight, yolk weight, albumen weight and shell wetighd thickness. The eggs were broken
and its internal content was removed and sepaiatgdlk, aloumen and shell. The yolk
was individually weighed with a digital scale ansd iespective weight was expressed in
grams (g). The shell was washed and dried at r@mpérature for 72 hours and then it
was weighed. The albumen weight was obtained bydifierence between the weight of
whole egg and the yolk weight and shell weight raffeying. For the shell thickness
evaluation it was used fragments from the apicgliagorial and basal regions of the egg
shell, including the internal membrane. The measurere made with a digital micrometer,
Mitutoyo, with 0,001 mm resolution, on the 3 regioof egg shell, obtaining an average
expressed in millimeters (mm). Data were submitedanalysis of variance and means
compared by Tukey test (5%) using the statisticabmm SAS. No significant effects
were recorded (P>0,05) of treatments on egg, yatk albumen weights. However, the
shell weight and thickness were statistically d#fe between treatments, both greater for
the eggs of younger pullets. These results shotwetig shell quality decreases with the age
of the pullet.

Keywords: Cage-free, egg components, external tyyglysical analysis
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[peG-09]: Genetic and rearing system  (ID: 100136)
[Brazil]

Strength of fracture of the eggs shell from laying hes of different ages bred in
cage-free system

Thimotheo, M. (1), Ganeco, A.G. (2), Vieira, L.D.C(3), Miguel Junior, L.C. (4), Machado, B.M. (5),
Paschoalin, G.C. (6) and Borba, H. (7)

(1, 2,3,4,5, 6, 7) Dept. of Technology, Agricuiétl and Veterinarian Sciences College, Séo P&uazil
Corresponding author: marianathimotheo@gmail.com

The experiment took place at the Products of Ani@®@in Technology Laboratory of the
Department of Technology of Veterinarian and Agitieral Sciences of UNESP,
Jaboticabal Campus, S&o Paulo, Brazil. The prestedy aimed to evaluate the effect of
the ages of laying hens bred in cage free altarmatystem, upon the weight of the eggs
and the resistance of the shell to fracture. Tdoper this study one used 54 brown shell
eggs, all of them with no snaps, proceeded fromi-sexighted commercial laying hens,
from Isa Brown lineage, being 45,63 and 83 weeldadged in cage free breeding system
(bred on pavement with bed). The experimental tineawas totally randomized, with
three treatments (age of the birds: 45. 63 and &Xkw old), with repetitions of three eggs
each. The eggs from reach treatment were evaluasetbr their weight (g) and the
resistance of the shell to the snaps (kgf). Thdéyara were done with fresh eggs, collected
the same day, in the morning period. After the ssn by treatment, the eggs were
weighted on digital scale of 0,01 g precision ahd tveights were registered. For the
analysis of the shell resistance, the whole eggpuasn the vertical position in a support
and submitted to crash with rupture probe of 40 mma Texture Analyser TA.XT plus,
with pre-test speed of 2,0mm/second, test speed minsecond and post-test 10
mm/second.The shell was pressured until the snapriee and the necessary used force
was the indicator of the shell resistance. The datiee submitted to variance analysis and
Tukey test through SAS program, considering 5%iagmce. No significant effects of the
treatments upon the weight of the eggs were regidt¢P>0,05) and the shell rupture
strength. Those data showed that the age of tlis did not influence the weight and the
shell resistance to snap.

Keywords: alternative system, laying eggs birds|lslesistance
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[peG-10]: Genetic and rearing system  (ID: 100147)
[Brazil]

Physical and chemical changes and functional propges of brown eggs as a
function of time and conditions of storage

Gherardi, S.R.M. (1), Santos, B.M. (2), Ribeiro, T(3), Silva, F.A. (4), Stringhini, J.H. (5) and Ca, M.B. (6)
(1) Instituto Federal Goiano, Campus Urutai; (26)3Universidade Federal de Goias; (4, 5) UniverdedFederal

de Goias, CNPq
Corresponding author: jhstring@uol.com.br

We evaluated quality changes, chemical composiéind functional properties of eggs
from 30 weeks-age Hisex Brown hens according tdithe and conditions of storage. We
used 240 eggs weighing between 55 and 65g, 12@ Iséimed under ambient conditions
and 120 under refrigeration for 28 days. We usedmapletely randomized design with 10
treatments in a 2x5 factorial scheme (temperatanesstorage periods), six replicates of
four eggs each. The quality variables: egg, albymeik and shell weight, yolk index,
Haugh Unit, albumen, yolk and shell percentage aftiymen and yolk pH. For chemical
composition we evaluated crude protein, total Bpibtal solids, ash, and moisture for both
albumen and egg yolk. Functional properties stugvede formed and drained volume of
the foam, volume of oil used to form the emulsiearly destabilization of the emulsion
and yolk colorimetry. Eggs stored under refrigemnatmaintained good quality of the yolk
index and UH during the 28 days of the experimehtlaveggs stored under ambient
condition showed lower quality at seven days ofegie. Regarding fresh refrigerated eggs,
the yolk index increased at seven days. The stgpaged influenced negatively the UH
values, with the worst values being observed fagsegtored under ambient conditions.
Refrigerated eggs suffered less weight loss condpaoe eggs stored under ambient
condition. The pH of the albumen and yolk of chilleggs remained lower than those
observed in eggs stored under ambient conditiohs.tdtal solids content decreased in the
yolk and increased in albumen with the increas¢he storage time. There was loss of
moisture of the albumen during storage being higloer eggs stored under ambient
condition. There was a decrease in the volume arinfiormed after 21days. Regardless of
the storage period, the volume of drained liquid #ime volume of oil used to form the
emulsion were lower for refrigerated eggs. Coldsegigowed darker and more intense egg
yolk color. Storage under refrigeration was ablgteserve the quality of the eggs for a
longer period of time, ensuring and also improwsogne functional properties.

Keywords: Egg white, egg yolk, foaming, emulsifyipgpperties, storage, total solids
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[peG-11]: Genetic and rearing system  (ID: 100016)
[Spain]
Effect of oviposition time on egg quality characteristics
Campo, J.L. (1), Cigarroa, F. (2) and Torres, O. (B
(1, 3) Departamento de Mejora Genética Animal,itimst Nacional de Investigacion y Tecnologia Agaayi

Alimentaria, Madrid, Spain; (2) Colegio de Postgrados Campus Montecillo, Texcoco, México
Corresponding author: jlcampo@inia.es

The oviposition time seems to affect several egg@liyu characteristics, although a
significant effect has been revealed by most oé#tigators only for egg weight and shell
strength, eggs laid in the morning being generadlgvier and having worse shell strength
than those laid in the afternoon. Other studiesshadicated that egg weight and shell
strength are not significantly affected by the mstion time. Furthermore, data on the
effect of oviposition time on other egg charactarssare very scarce. The objective of the
study was to assess the effect of oviposition taneexternal egg quality characteristics
using several Spanish chicken breeds. A total dfétfijs were collected (cracked and dirty
eggs were discarded), 362 in the morning (betwe&B800and 11:30 h) and 342 in the
afternoon (between 11:30 and 14:30 h). White-etint brown-, and dark brown-shell egg
layers were used (18 birds from each group). Thexewn separate pens in the same house,
bird density being 6 birds/m2. The lighting regimas 14 h light: 10 h darkness (light from
07:00 to 21:00 h). Egg weight was measured to #aast 0.1 g using a standard balance,
shell strength was measured using specific graaitg, shell colour was measured using an
egg reflectometer. Eggs were broken, and albumihheas measured (results expressed
as Haugh units), yolk colour was measured usingDB&1 fan, and blood spots were
determined by eye. Data were analyzed by analysimmance and chi-square test (GLM
and FREQ procedures of SAS). There were statissicalificant differences (P < 0.001)
between oviposition times in egg weight and yolkoao, eggs laid in the morning being
heavier (55 vs. 53 g) and having lighter yolks &h#0 vs. 11) than those laid in the
afternoon. Although there was a trend (P < 0.Breltwas no significant difference in blood
spots incidence (6 vs. 9 %). There were no sigmifiadifferences in shell strength, shell
colour, and albumen quality. The results do notwslevidence of practical significant
effects of oviposition time on egg quality charaistiécs.

Keywords: oviposition time, external egg qualitpternal egg quality, Spanish breeds,
chicken

World's Poultry Science Journal, Volume 71, Supplement 1 106



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[peM-01]: Egg safety and microbiology  (ID: 100048)
[ltaly]
Mycoplasma synoviae in layer hens, field and laboratorydivities
Catania, S. (1), Flaminio, B. (2), Fincato, A. (3Moronato, M.M. (4) and Gobbo, F. (5)
(1, 2, 3, 4, 5) Avian Medicine Laboratory- Mycopiaa Uniti. Istituto Zooprofilattico Sperimentale eVenezie,

Viale dell'Universita 10 Legnaro. ltaly
Corresponding author: scatania@izsvenezie.it

Mycoplasma synoviae (MS) is recognized as an inambipoultry pathogen, recently a new
particular alteration of the egg shell in layer teechas been related with MS. Layer
industry is a very good environment for the maiatee of MS infection, in particular the
presence of multiage groups allows MS to be cotigtarpresent inside the layer
population, in fact when new MS-free layers graane introduced in the farm, they
become positive after some weeks, due to the pensis of this pathogen in the oldest
layer groups. Based on some experimental data,isBjawdecrease in number of laid eggs,
we decided to better understand the possible imph&S infection during the period
around the production peak. Moreover basing onoticsstMIC (Minimum Inhibitory
Concentration) data of the selected farm, we dectdeapply a specific drug treatment in
order to mimic a controlled infection, similar toGvicontrolling scheme, applied at the
beginning of MG control plan. Briefly the scheduteatment included a first treatment
after all newest layers are translated at the pthalu site and a second treatment one week
before the presumptive peak of production. Obvipubis kind of approach should be
applied only in flocks where a MIC monitoring schera performed during the production
cycle, providing useful knowledge for a proper aoééhe selected drug/drugs and offering a
new tool to the practitioners for the assessmerg tfrug strategy” flow chart in case of
clinical sign during the production cycle. The drsitheme applied in this study showed
good improvement in production parameters if corpawith production data analysis of
past production cycles without any specific MS tm@nt. In conclusion, this data produce
the basis on the possible impact of MS in eggs ymtion, and deeper studies are strictly
advised.

Keywords: Mycoplasma synoviae, Layer Hens, eggsabalities
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[peM-02]: Egg safety and microbiology  (ID: 100053)
[Australia]

Effect of infectious bronchitis virus strains (N1/&8, T) on eggshell colour in
unvaccinated brown egg laying hens

Samiullah, S. (1), Roberts, J. (2) and ChousalkakK. (3)

(1, 2) Animal Science, School of Environmental &rRuScience, University of New England; (3) Schobl

Animal & Veterinary Sciences, University of Adelaid
Corresponding author: jrobert2@une.edu.au

Shell colour has been linked to egg quality paransen brown eggs and with some known
antimicrobial properties against gram positive bdat Protoporphyrin IX (PP IX) is the
main eggshell pigment in addition to biliverdin atglzinc chelates. The Australian strains
of infectious bronchitis virus (IBV) have the abjlito multiply in the shell forming region
of oviduct of laying hens and deteriorate the braggyshell colour. The objective of the
present study was to study the effect of IBV sg&iN1/88 and T) on the brown eggshell
colour of unvaccinated Isa Brown laying hens. Egtishwere collected at days 1-11 post
infection (p.i.) from unvaccinated Isa Brown layitngns challenged with IBV strains
N1/88 or T as well as from a negative control grofipnvaccinated hens. Shell reflectivity
(%) and shell colour L* were measured on shelldhwihd without cuticle and shells were
further processed for the quantification of PP t&¥ni the same shell with and without the
presence of cuticle. There was a significant eff@:t0.0001) of day p.i. and challenge
virus strains on shell reflectivity, shell colouf land PP IX values for shells with and
without cuticle. Shell reflectivity and shell cololl* values for the control eggs were
significantly lower compared to those from henslleinged with both strains of IBV and
were also significantly lower on day 1 compareddst of the days p.i. The PP IX was
guantified by spectrophotometric analysis of digdstggshell solutions. The mean PP IX
in 1g of shell with and without cuticle was sigaoéintly higher on day 1 compared with the
other days. The amount of PP 1X in the shell dessrdawith time post infection for the IBV
groups. The amount of PP IX in whole eggshell waghédst for the control group and
lowest for the T strain group, with the N1/88 graanfermediate. In conclusion, the 1BV
strains reduced the intensity of brown shell cokoudifferent extents.

Keywords: hen shell gland; brown eggshell colowot@porphyrin 1X; infectious bronchitis
virus
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[peM-03]: Egg safety and microbiology  (ID: 100095)
[Brazil]

Phenotypical characterization and molecular detectn of Salmonella in
samples in Starter, Grower and Egg Production phasein commercial Laying
hens
Moraes, D.M.C. (1), Duarte, S.C. (2), Jayme, V.S3), Stringhini, J.H. (4), Nunes, .A. (5) and Andrale,
M.A. (6)
(1, 3, 5, 6) Universidade Federal de Goias, Br&2j,EMBRAPA, CNPSA, Concordia, Brazil; (4) Univatade

Federal de Goias, Brazil, CNPq researcher
Corresponding author: valeria.mg@uol.com.br

Salmonella is a genus that is distributed worldvadd is an important zoonotic agent as it
can cause toxic infections in humans fed contarath&tod. Eggs and poultry meat are the
foods most often contaminated by Salmonella, dmel @¢gg is considered the most
prevalent when the risk of human food toxic-infentis considered. The dissemination of
this pathogen in the poultry chain can occur valtyc when contaminated day-old chicks
are placed on farms and horizontally, when theét dind or their housing facilities are
contaminated. In this study we monitored the prved of Salmonella sp. throughout the
production chain using conventional bacteriologyd aeal time PCR techniques. The
sampling protocol was as follows: The transpoate&s flooring material (meconium) was
swabbed when the chicks were first placed. Samplese then collected from the
environment (swab of cages and nipple drinker®,ltinds (cloacal swabs) , the feed and
insects at strategic time points (during allottmextt5 weeks, 13 weeks and 45 weeks of
age) throughout the brooding, rearing and layingiogs. In total 864 samples were
collected, 248 samples during the early broodindy r@aring period, 392 from the growing
period and 224 from the laying period . Of the 8a4nples collected, 2,8% were positive
using the bacteriological technique and 15,3% usiegl time PCR. The contamination
was higher in brooding and rearing periods andided|during the laying period. Twenty
four isolates of Salmonella where identified withe tfollowing prevalence: Salmonella
Agona (41,7%), Salmonella Livingstone (33,3%), Salella Cerro (16,7%), Salmonella
Senftenberg (4,2%) and Salmonella Schwarzengruj@dq¥ Salmonella Livingstone was
identified only during the early brooding and regriperiod. This finding suggests that
vertical contamination of this pathogen had ocdir@nd permitted a horizontal
contamination in the environment of crate sampled msects. In other ages, no more
contaminated samples were found with this serodarearing and laying periods, isolated
material belonged to serovars Agona, Cerro, Seldtenand Schwarzengrund, pointing to
horizontal contamination. It is possible to conduthat both vertical and horizontal
contamination are important during the cycle of owmncial egg production and
contamination in rearing period is higher thathia laying periods.

Keywords: Alphitobius diaperinus, cage flooringyiganment, laying period.
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[peM-04]: Egg safety and microbiology  (ID: 100022)
[Algeria]

Comparison of three diagnostics methods of Mycoplasa gallisepticum in
Batna governorate (Algeria)

Heleili, N. (1), Ayachi, A. (2), Mamache, B. (3)rad Kassah, L.A. (4)

(1, 2) Laboratory of microbiology, Veter inary Depaent, Institute of Veterinary and Agriculturali€eces, Had]
Lakhdar University, 05000-Batna, Algeria.; (3) Lastory ESPA, Department of Veterinary Science,itinigt of
Veterinary Science and Agricultural Science, UrsitgrHadj Lakhdar, 05000-Batna, Algeria.; (4) Ladtory of

microbiology, Department of Medical Science, Hadkhdar University, 05000-Batna, Algeria.
Corresponding author: hnouz74@gmail.com

Mycoplasma gallisepticum is the most pathogeniamycoplasma; however, strains
may differ markedly in virulence. Because of theltiplicity of pathways of transmission
of the pathogen, early detection of new infectigm®ssential. For a long time, control
programs were based on use of techniques withniatienally accepted standardization :
Serum plate agglutination (SPA), hemagglutinatitmhition (HI) and ELISA are the most
common serological techniques. Direct diagnosisiests isolation and identification of the
agent in selective culture media or the demonstmadif the DNA of the pathogen in the
host using the polymerase chain reaction (PCR). dileof this study is to compare the
effectiveness of three methods for detection of Mythe PCR, culture and serology
(SPA)for the detection and differentiation of MGéation in order to highlight the best
techniques from those below. Materials and methddsthis study, the technical
performance of culture, a commercially availabléypwrase chain reaction (PCR) test and
rapid plate agglutination (SPA) test were compafed the detection of Mycoplasma
gallisepticum infections from 18 birds. Resultowkd a high percentage of positive
samples of both culture and PCR tests (72.22% &30 respectively). SPA showed a
less positive rate (61.11%). the utilization of St@édvards MG diagnosis is limited by its
reduced specificity and the high incidence of fadesitives Contradictory to other studies,
bacteriology was more sensitive than PCR. Sevéudies support strongly the use of the
PCR as a technique for the diagnosis of Mycoplasiieations since this technique is more
sensitive than serology and culture. This studywsb that it is not advisable to rely
completely on one test (system) only.

Keywords: Mycoplasma gallisepticum, diagnostic, SBélture, PCR.
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[peM-05]:  Egg safety and microbiology  (ID: 100107)
[Germany]

The first bivalent Salmonella live vaccine for chicken, ttkeys and ducks

Windhorst, D. (1) and Schréder, 1. (2)
(1, 2) Lohmann Animal Health GmbH, now part of Elan
Corresponding author: daniel.windhorst@lohmann.de

The consumption of poultry meat and eggs, whicliesgnt a major source of affordable
high energy protein for much of the global popwalatiis believed to be the main cause for
Salmonella infections in humans. Food-borne infextiwith the Salmonella (S.) serovars
S. Enteritidis and S. Typhimurium are a seriouslipuiealth concern. In a joint effort, the
poultry meat and egg industry and the authoritiesehmade significant progress in
reducing the contamination rate of poultry flocksdaproducts over the past years in
Europe. Vaccination plays an important role in tverall biosecurity system on chicken
farms to prevent Salmonella infections. Live atted vaccines derived from S. Enteritidis
and S. Typhimurium are widely used and their efficaease of use and excellent safety
under field conditions has been proven. Recenthgw bivalent live vaccine consisting of
live attenuated S. Enteritidis and S. Typhimuriunaiss obtained marketing authorization
in Europe, which contains the two vaccine strainsaaly successfully used in monovalent
Salmonella Enteritids and Salmonella Typhimuriuwe lvaccines. The bivalent vaccine is
produced in an innovative co-fermentation procedsichv allows the simultaneous
fermentation of both Salmonella vaccine strainsoime fermenter. Extensive studies
demonstrated the safety of the bivalent live vaedim the target species. Efficacy was
investigated after oral challenge infections witther S. Enteritidis or S. Typhimurium
field strains. Now for the first time a bivalenti®anella live vaccine for use in chicken,
ducks and turkeys which provides homologous primecagainst S. Enteritidis and S.
Typhimurium and protection against the monophasi€yghimurium variant is registered.
In chicken, the active immunization with this vaeieffectively reduces fecal shedding
and the colonization of internal organs with S.efitilis and S. Typhimurium field strains
and the S. Enteritidis contamination of eggs.

Keywords: Salmonella Enteritidis Typhimurium Liveattine
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[peM-06]: Egg safety and microbiology  (ID: 100158)
[Pakistan]

Prevalence of Salmonella enteritidis in hatcherieand broiler retail outlets in
Rawalpindi, Pakistan

Umar,S. (1), Ahmad,S. (2), Shahzad,M. (3), Umar,W4), Mushtaq,H. (5), Younus,M. (6) and Kashif,M. (¥
(1) Department of Pathology, PMAS Arid Agricultuténiversity Rawalpindi, Pakistan; (2) Poultry resgar
Institute Rawalpindi,Pakistan; (3, 6) DepartmentPaithology, University of Veterinary and Animal exates,
Lahore, Pakistan.; (4) University of Agriculturei$a Abad; (5) Department of Epidemiology and Paibiealth,
University of Veterinary and Animal sciences, LathdPakistan.; (7) Department of Clinical Medicibajversity

of Veterinary and Animal sciences, Lahore, Pakistan
Corresponding author: sajncvi@gmail.com

Poultry eggs and meat are nutritious food itemtheag consist of protein, phosphorous and
important vitamins and minerals. Salmonellosis fe@ born zoonotic disease, caused by
salmonella. To study the prevalence of Salmoneitaréidis in hatcheries and broiler retail
outlets, a total of 1257 samples were collecteduiing 345 egg shell samples, 174 egg
contents, 354 egg storing trays and 384 broilertreamples. A sterile cotton swab was
used for swabbing of samples from egg shell suréawkegg storing trays while 25 gram
meat and egg content samples were collected raydivorh hatcheries and broiler retail
outlets of Rawalpindi. Tetrathionate broth and ekt enteric agar were used for culturing
of Salmonella. Salmonella enteritidis was confirnhgdspecific primers by multiplex PCR.
Overall prevalence of Salmonella enteritidis wagsbglls 128 (37.10 %), egg contents 38
(21.83%) egg storing trays 123 (34.74 %) and braiteat 97 (25.26%).So, it can be
concluded that poultry meat and eggs are potestiatce of salmonella into kitchen of
Pakistan people. This study at farm and retailllesa provide more definitive evidence for
food born human infections due to presence of sadifey and also allows accurate
measurement to reduce salmonella population intpyoleat and eggs.

Keywords: Salmonella enteritidis, food born zoospsiggs, hatcheries, meat
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[peN-01]:  Hen nutrition and additives  (ID: 100004)
[Iran (Islamic Republic of)]

Impacts of various levels of hull less barley and Enzyme omtestinal bacterial
count and egg quality
Safiyary, E. (1) and Yaghobfar, A. (2)

(1) Dept. of Applied Science, research institlitam; (2) Dept. of Applied Science research ingtitu
Corresponding author: e.safiyary@gmail.com

In compare with common barley, Hull less barleytaors more amounts of none -starch
polysaccharides. High levels of soluble none-staralysaccharides in poultry feed cause
anti-nutrient effects and microbial count in digestsystem plays considerable role on
anti-nourishing characteristics of these compoufd® current research is conducted to
Study changes in bacterial number exist within $nmaéstine in layer hens fed various
levels hull-less barley and enzyme. 216 layer palile their 24th week from W36 species,
grouped in cages to 18 groups, each group coni@nsullets (6 occurrences, 2 pullets in
each occurrence). Trials including diets with 0, &0d 30,40,50,60 percent hull less barley
and three levels of biform enzyme contaji&locanase and Xilanase with 550 and 800
unit per gram (0,0.5 and 1 gram per Tone) respelgtiexploited during 18 weeks. Results
showed that total count number of aerobic and améebacteria influenced by adding hull
less barley (P<0.05), however exploiting enzymes@with hull less barley has not shown
significant impact. The results also showed tha&fiucanase and xylanase had negative
effects on egg shell quality as reduced egg sheight (4.6%) and egg shell thickness
(5.32%). The addition off-glucanase and xylanase had also no effects onogtk and
Hugh units of eggs either.

Keywords: egg quality, hull less barley
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[peN-02]:  Hen nutrition and additives ~ (ID: 100011)
[Pakistan]

Hemp seeds (Cannabis sativa L.): influence on chotesol and fatty acids
composition in egg yolk
Shahid, S. (1), Chand, N. (2) and Khan, R.U. (3)

(1, 2, 3) Faculty of Animal husbandry and Vetenn8ciences, The University of Agriculture, Peshawakistan
Corresponding author: rifatullahkhhan@gmail.com

The present study was designed to find the effettteoaddition of hemp seed (HS) into the
diet of laying hens on egg yolk cholesterol andyfaicids changes. Sixty hens (Rhode
Island Red x Fyoumi) at the peak production (34 kegevere randomly divided into four
groups. Each group was replicated twice with fiveld per replicate. HS was acquired
from the local market and included in the rationhat level of 0.0 (HS-0), 15 (HS-15), 20
(HS-20) and 25% (HS-25). HS was fed to the bimdscbnsecutively three weeks. During
the third weeks, three eggs per replicate wereecttl and subjected to analysis of fatty
acid and cholesterol profile. The results revedlat egg yolk total cholesterol, myristic
(C14:0), palmitic (C16:0) and stearic (C18:0) dese significantly in HS-25. Total and
individual monounsaturated fatty acids decreasegdifstantly and total and individual
polyunsaturated fatty acids increased significaimlyhe HS-25. Similarly, total omega-3
and omega-6 increased significantly in the HS-2iugr We concluded from these results
that feeding HS at the rate of 25% to the layingshenproved the cholesterol and fatty
acids profile in egg yolk.

Keywords: Layer, egg, cholesterol, fatty acids, peseed
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[peN-03]:  Hen nutrition and additives  (ID: 100109)
[Indonesia]

Effect of Substitution of Leaf and Seed Rubber (Hewa brasilliensis)
Fermentation with Soybean meal for Production and Qality Egg Laying
Chicken

Syahruddin,E. (1), Herawaty,R. (2) and Ningrat, R.WS. (3)

(1, 2, 3) Faculty of Animal Sciences, Andalas Unsity
Corresponding author: erman_syahruddin@yahoo.co.id

This study aims to determine the level of use bbar leaf and seed fermentation (DBKF)
instead of 100% soybean meal in livestock ratioh&ck&n Laying so as not to interfere
with Chicken Laying livestock production. The studgnsisted of a series of field

experiments. Experiments in the field / cage bimalgtest for variables measured were
feed intake, feed conversion, and income over &t (gross profit). As well as variables
related to egg production (Hen day and egg weiahd) the variables that affect the quality
of the eggs (thick eggshell and yolk color indakg Chicken Laying aged twenty weeks
were two hundred and forty day old. The draft catgdly randomized design with six

treatment is replacement of 0, 20, 40, 60, 80 &W¥d of soybean meal protein with leaves
and rubber seed fermentation and four replicati@aa were analyzed statistically using
ANOVA, and if it shows a marked influence continusdh Test Duncans / DMRT. The

parameters measured were feed intake, feed coamemstome over feed cost (IOFC), Hen
day, egg weight, egg shell thickness and yolk coidex in chicken Laying. The results

showed that the production performance of layingcledn mainly on feed intake, feed

conversion and egg production is not influencedtly use of rubber leaf and seed
fermentation (DBKF) in livestock rations. Soybearah protein replacement rate with
leaves and rubber seed fermentation in the rationbe up to 100% in the diet of laying
chicken.

Keywords: Leaves and seeds rubber (Hevea brasilligriermentation, substitution,
production, chicken laying
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[peN-04]:  Hen nutrition and additives  (ID: 100059)
[Romania]

Study on the efficiency of grape seeds cakes usexlantioxidant, compared to
vitamin E, in layer diets enriched in polyunsaturated faty acids

Olteanu, M. (1), Bunduc, V. (2), Panaite, C. (3), @nescu, G. M. (4), Panaite, T. D. (5) and PredescG. (6)

(1, 5) National Research Development Institute Aaimal Biology and Nutrition, (IBNA- Balotesti), D15,
lIfov, Romania; (2) University of Agricultural Sciees and Veterinary Medicine, lasi. Romania; SCcéka
Lumina SA, Comuna Lumina, cod gtal 907175, str. Soseaua Tulcei, nr. 111, judenstanta, Romania; (3)
University of Agricultural Sciences and Veterinaledicine, 59 Marasesti Boulevard, 011464 Bucuresti,
Romania; SC BIOMIN ROMANIA SRL; (4) University of gxicultural Sciences and Veterinary Medicine, 59

Marasesti Boulevard, 011464 Bucuresti, RomaniatN&TITUTE OF BIOLOGY BUCHAREST, Romania
Corresponding author: margar etaolteanu@yahoo.com

The study was conducted for 4 weeks on 180 LohnBaown layers (52 weeks) assigned
to three groups (C, E1, E2). The diet formulationdgroup C (corn, soybean meal and corn
gluten as basic ingredients) had 19% crude prataoh 15 MJ/kg metabolisable energy.
Unlike the diet for group C, the diet formulatiofts groups E1 and E2 included 5% flax
meal and different antioxidants. The leveldfnolenic acid was almost 10 times higher in
the fat from E1 and E2 diets compared to group l&& E1 diet was treated with 100 mg
vitamin E/kg feed, on a DM basis. The E2 diet ideld 2% grape seeds cakes (polyphenols
630.89 pg EAG/g; flavonoids 5.0651 mg/ml; antioxil@apacity 28.4678 mM Trolox
equivalent/g sample). The antioxidant capacity afdiet was higher than that of C, but
lower than that of E1. The data on Haugh unit aweiteed in the eggs (18 eggs per group)
harvested during the final experimental week, weo¢ significantly different between
groups. TheR6/Q3 polyunsaturated fatty acids ratio in yolk eggveats 4.46+ 0.11 in E1
and 4.52 +0.21 in E2, three times lowexQFD5) than in the control group (14.70+ 0.43). In
group E1, particularly, but in group E2 too, thencentration of total polyphenols in the
egg yolk was higher @.05) than in group C.

Keywords: eggs, polyunsaturated fatty acids, aidemts, grapes seeds cakes, quality
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[peN-05]:  Hen nutrition and additives  (ID: 100042)
[Australia]

Effect of dietary supplementation with calcium piddate with or without

vitamin D metabolite on egg quality of laying hens

Al-Zahrani, K. (1) and Roberts, J.R. (2)
(1, 2) Animal Science, School of Environmental &wal Science, University of New England
Corresponding author: jrobert2@une.edu.au

Lohmann Brown laying hens (147) were housed indiaily in cages from 21 to 50 weeks
of age. Birds were divided into 7 groups, a cdnamod groups receiving layer mash
formulated to commercial standards supplementet wither a single or double dose of
supplemental calcium pidolate, with or without sleppental Hy.D at either a single or
double dose. Egg quality was measured as shdibyguaternal quality, shell colour and
cuticle coverage. There was a significant maie@fbf hen age and treatment group on all
variables measured. Albumen quality decreased witreasing hen age. As hens grew
older, shell colour decreased but cuticle covdregistayed relatively constant or increased
slightly. With increasing hen age, egg weight ahdll weight increased and then remained
relatively constant although shell weight tended¢garease at later ages in some treatment
groups. However, the increase in shell weight #mckness did not match that of egg
weight so that percentage shell decreased witle&sing hen age. Shell translucency score
was low and remained relatively constant acrosseiperiment. Shell breaking strength
and deformation fluctuated but were generally loveevards the end of the experiment.
Albumen quality was higher when the diet was supgleted with calcium pidolate and
Hy.D. Shell colour was darker for some treatmantigs. Shell cuticle cover was best for
the control group being lower for the other growth the exception of the group receiving
a single dose of calcium pidolate along with a Engose of Hy.D. Shell quality was
generally not improved by the addition of calciundgtate with or without Hy.D to a
complete layer diet and some of the treatmentdtessin small but significant reductions
in shell quality. In summary, the addition of ¢ato pidolate with or without supplemental
Hy.D, to a fully-formulated diet, resulted in relaly small effects on egg quality. These
findings suggest that the cost of using these smpphtal products may not be cost
effective for commercial layer producers.

Keywords: calcium pidolate, vitamin D metabolitggeguality
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[peN-06]: Hen nutrition and additives  (ID: 100152)
[France]

Influence of the incorporation into the feed of Catium Carbonate (Oyster
Shell) on the quantitative and qualitative parameters ofhe egg production
Roulleau, X. (1) and Valderrama, M. (2)

(1) DIETAXION- 283 Rue Ampére, ZAC Noé& Bachelon 4 430 LE LOROUX BOTTEREAU, FRANCE; (2)

UNIVERSITY OF CHILE - Av. Santa Rosa 11-315 La faima - 7560908 SANTIAGO, CHILE
Corresponding author: b.pollet@dietaxion.com

The degradation of egg shell quality from birds 088 weeks of age leads to loss of
collected eggs and an increase in downgraded €eBgs. phenomenon is generally
attributed to the reduced capacity for absorptind mobilization of body calcium in the
aged birds. A second limiting factor is involvedetadvanced age of the animals causes a
reduction in the capacity to synthesize componefthe egg’s internal membrane. This
experimental study, realized during a thesis, capmpthe influence of a source of calcium
carbonate (oyster shell at 3 grams/layer/day) Wighicium Pidolate (incorporated at 300
ppm). The treatments are repeated four times ohdtZnann hens (55 weeks old): egg
production, egg shell quality and feed conversitior(FCR) are studied over 8 weeks of
production. Calcium Pidolate group significantlgi@ased egg production by 5% (p <0.05)
and reduced the number of downgraded eggs dueetd lrlity problems by 25% (p
<0.05). The egg weight was also improved. The coatinn of these improvements leads
to a decrease in FCR of 10%. The incorporatio@altium Pidolate, which is involved in
calcium metabolism and synthesis of componentshefdgg shell internal membrane,
allows maintenance of egg shell quality and higlreduction parameters when compared
with the addition of oyster shell- a CaCO3 souroesidered to be more bioavailable than
limestone.

Keywords: Egg shell, Pidolate, Calcium, Oyster kliedg production

World's Poultry Science Journal, Volume 71, Supplement 1 118



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[peN-07]:  Hen nutrition and additives  (ID: 100039)
[Brazil]

Calcium levels in the maintenance of internal egguality of Japanese quails
after storage

Souza, D.S. (1), Calixto, L.F.L. (2), Lemos, M.J3{, Heluy, G.M. (4), Pinho, T.P. (5) and OliveiraS.M. (6)
(1, 2, 4, 5, 6) Dept. of Animal Production, Fedethliversity Rural of Rio de Janeiro, Brazil; (3) fe of

Production, Federal University Fluminense, Brazil
Corresponding author: mari.zootecnista@gmail.com

The exploitation of coturnicultura posture has begxximizing in Brazil. The shell quality
plays an important role in the maintenance of maeegg quality because thicker shell eggs
lost less CO2 and water, has a smaller reductiothefinternal components such as
albumen and yolk, having smaller reduction in weigtring storage. Older hens produce
larger and heavier eggs, however, the amount obsitgal shell does not accompany the
increase in size of the egg, resulting in more prtmbreakages and cracks fragile shell.
The increasing levels of calcium in the diet ofiteyprovides enhanced thickness of shell
eggs because the inclusion of 1% more calcium garease up to 0,013mm in thickness.
This study was designed to evaluate the influeridecoeasing levels of dietary calcium in
the improvement of the quality of the shell to keleg internal quality of quail eggs in the
final production and stored for 14 days. The experit was conducted at the Poultry
Section of the UFRRJ March to May of 2013. 400 dape quails aged 46-58 weeks
distributed in a completely randomized design il treatments and ten replicates. The
treatments consisted of five levels of calcium $2.8.25; 3.55; 3.85 and 4.15% Ca).
Twenty eggs from each treatment were collectednduthree consecutive days, totaling
300 units evaluated at each interval of 21 daysshreggs were stored in the laboratory at
room temperature the UFRRJ in carton open for éogenf 14 days. The egg weight,
weight loss (%), shell thickness (mm) and percemtafyconstituents were analyzed. The
results were subjected to analysis of varianceéhferlinear and quadratic a 5% significance
level regression. Increasing levels of calcium poted better shell thickness, yolk
percentage, increase in egg weight and less wdagg during storage at ambient
temperature for 14 days, being efficient in maimitag the internal egg quality of Japanese
quails after storage .

Keywords: Egg weight, Cortunix cortunix japonicalk/percentage
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[peN-08]:  Hen nutrition and additives  (ID: 100154)
[France]

Seleno-hydroxy-methionine as a dietary selenium spfement to improve
selenium concentration of table eggs
Briens, M. (1), Jlali, M. (2), Rouffineau, F. (3)Geraert, P.A. (4) and Mercier, Y. (5)

(1, 2, 3, 4, 5) Adisseo France S.A.S.
Corresponding author: mickael.briens@adisseo.com

Selenium (Se) is a trace element active in manlpgical pathways through the amino acid
selenocysteine present in a particular class dépr® named selenoproteins. A new organic
Se source, seleno-hydroxy-methionine (SO) was deistdaying hens in comparison to
standard Se sources for its effect on eggs in tHifferent studies. In the first study, SO
and seleno-yeasts (SY) were supplemented at 0.0.2ppm Se, in comparison to a
negative control not supplemented in Se and aipesitontrol supplemented in sodium
selenite (SS) at 0.2 ppm. After 56 days, Se trarniste eggs was assessed. In a second
study SS and SO (at 0.3, 0.6 and 0.9 ppm), andjatine control, were fed to hens for 28
days and Se transfer in egg albumen and yolk wassuned as total Se. A third study,
conducted with broiler breeders, compared a SSceo{@.3 ppm) with SO and SY (0.2
ppm) supplied during 24 weeks. Transfer of Se eggs was determined as total Se and
SeMet/SeCys speciation present in albumen and elifg Iy the first two studies, egg Se
concentration using organic Se sources was signifig improved compared to SS source
(P<0.01). Within the two organic sources, the fitstdy indicated an additional Se transfer
with SO compared to SY (+29 %, P<0.01). The secstudly, showed a significant
improvement of Se, predominantly into egg albuméth B8O resulting in three to fourteen
times more Se compared to SS (P<0.01). The thudystonfirmed the Se transfer
efficiency hierarchy such as SS << SY < SO (P<0.049reover, SeMet and SeCys
speciation analyses indicated that Se improvemmeshiiced by organic Se sources was
mainly in the form of SeMet in egg albumen compaie&S. Interestingly, the additional
Se induced by SO compared to SY was characterigeligher SeCys levels into egg
albumen. Thus, SO enabled a high Se transfermtieeggs mainly oriented in the albumen
as selenocysteine compared to SY. These diffesgretcas could be involved in embryo and
early chick development as well as a source oftfanal food.

Keywords: Egg, laying hens, selenomethionine, saigsteine, seleno-hydroxy-methionine
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[peN-09]:  Hen nutrition and additives ~ (ID: 100071)
[Brazil]

Eggshell Quality of Commercial Laying Hens Fed Diet Containing Inorganic
Or Chelated Microminerals From 60 To 80 Weeks Of Age

Stringhini, J.H. (1), Santos, B.M. (2), Tanure, C.BG. (3), Oliveira, E.M. (4), Castejon, F.V. (5), Meeira, J.S.
(6) and Navas, T.O. (7)

(1) Universidade Federal de Goias, CNPq; (2, 3, 8, 7) Universidade Federal de Goias
Corresponding author: jhstring@uol.com.br

In this experiment we aimed to evaluate the effe€supplementation of trace minerals in
chelated or inorganic form on eggshell quality @fihg hens. A total of 288 60 weeks of
age Bovans White laying hens were and separatedtiwd categories according to the
specific gravity of the eggs produced. The groupsevselected to contain specific gravity
average of 1.075 and 1.095. Diets were isonutritwel isoenergetic and calculated
according to Brazilian Tables recommendations. &merimental design was a completely
randomized in a factorial arrangement 2 x 3, that factor being the egg specific gravity at
the beginning of the assay and the second fac®rstiurce of minerals used, 100%
inorganic, 100% chelated and 50% chelated minesaddreatments and eight replicates of
six birds each. The supplements contained (per iKgupplement) - Mineral: Manganese
120.000 mg, Zinc 120.000 mg, Iron 60.000 mg, Copp®000 mg, lodine 2.000 mg.
Organic: Manganese: 50g, Zinc: 40g, Iron: 30g, @Goppg, lodine: 400mg, Selenium:
180mg. We analyzed eggshell characteristics (weigdtcentage, thickness and specific
gravity) every 4 weeks. Hens selected for reduted guality remained with lower values
when compared to the initial shell quality whichsaevidenced by lower weight and shell
percentage and specific gravity in all ages evatllaHens selected in the beginning for
higher specific gravity maintained higher values dpecific gravity (1.085 x 1.087), shell
percentage (9,14 x 9,55) and shell thickness (8,8@1mm) at 80 weeks of age compared
to the low quality ones.

Keywords: eggshell quality, micro-minerals, orgamimerals, specific gravity
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[peN-10]:  Hen nutrition and additives  (ID: 100101)
[Nigeria]
Effect of supplemental copper on growth, Haematologal Indices and
Reproductive performance of Japanese Quails
Daudu, O.M. (1), Adukwu, F.A. (2), Onimisi, P.A. (3, Eliagwu, S. (4) and Makinde, O.J. (5)
(1, 2, 3) Department of Animal Science, Ahmadu ®@é&lhiversity, Nigeria; (4) International Institubé Tropical

Agriculture, Kano, Nigeria; (5) Federal CollegeWfidlife Management, New Bussa, Nigeria
Corresponding author: remidaudu@yahoo.com

The study was carried out to evaluate the effecsugdplemental copper (0, 200, 300,
400mg/kg) on growth, haematological indices, layperformance and egg quality of
Japanese quails. A total of 360 birds randomlycalied to four dietary treatments with 30
birds per replicate in a completely randomized glesiere used for the growth trial for a
period of four weeks. The laying phase comprised3# six weeks old Japanese quails
randomly allocated to four treatments with threglicates of 11 birds each in a completely
randomized design for four weeks. The result ef ghowth phase showed no significant
(P>0.05) difference in feed consumed, final weiglgjght gain and feed conversion ratio,
weight of first egg, age at peak lay, number ofseggd mortality. Significant (P<0.05)
difference was observed in age at first egg, age%i lay and age at 50% lay There was
also no significant (P>0.05) difference in packedl golume (PCV), haemoglobin (Hb),
total protein (Tp), red blood cells (RBC), whiteobtl cell (WBC), mean corpuscular
volume (MCV), mean corpuscular haemoglobin (MCH)damean corpuscular
haemoglobin concentration (MCHC). The result of ngng phase showed no significant
(P>0.05) difference in final weight, weight gairgilg feed intake, feed conversion ratio,
egg number, average egg weight, egg mass, hendhopsmduction and hen-day
production. However, yolk diameter significantly<(@®P05) increased with the inclusion of
dietary copper. Supplemental copper (0, 200, 3@@my/kg) did not improve growth,
haematological indices, laying performance andagity of Japanese quails.

Keywords: quails, copper, growth, haematology, egg

World's Poultry Science Journal, Volume 71, Supplement 1 122



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[peN-11]:  Hen nutrition and additives  (ID: 100054)
[Romania]

Influence of botanic mixes high in carotenoids (ligin and zeaxanthin) used in
layer diets on the quality parameters of the eggs

Panaite, T.D. (1), Bunduc, V. (2), Criste, R.D. (3nd Cornescu, M.G. (4)

(1, 3) National Research Development Institute Amimal Biology and Nutrition (IBNA) — Balotesti; §2

University of Agricultural Sciences and Veterindedicine (USAMV) lasi - Doctoral school of agronomy
horticulture and animal husbandry, Romania; SC éeid.umin SA, Constanta; (4) University of Agriqudél

Sciences and Veterinary Medicine (USAMV) Buchai@sttoral school, Romania
Corresponding author: tatiana_panaite@yahoo.com

For this study it was used 2 botanic mixes obtaititedugh selection of plants rich in
carotenoids: BA 1 (alfalfa meal, dry pumpkin putlsy marigold flowers) and BA 2 (dry
buckthorn leaves, dry pumpkin pulp, dry red maieairgs and dry marigold flowers). The
experiment run for 6 weeks on 120 Lohmann Browrelayaged 42 weeks). The layers
were assigned to three groups (C, E1, E2) and thveused in special cages (2 layers per
cage) stacked on three tiers. Group C was fedttdraard diet formulation (corn, wheat,
soybean meal, rapeseed meal, rice bran) with 16.€3%and 2538.15 kcal/kg ME.
Compared to diet C, the diet formulations for gl and E2 included 2% BA 1 (E1)
and 2% BA 2 (E2). Throughout the experiment it vgasnpled randomly 18 eggs per
group in week 2 and in the final experimental grotlipe eggs and egg components were
weighed; it was also determined the colour intgnsihe Haugh unit, egg freshness,
eggshell thickness and eggshell breaking stremgtiine end of the experiment, yolk colour
intensity in E1 (5.87 £0.89) and E2 (6.04+0.73) veagnificantly (K 0.05) stronger
compared to C (3.27£0.91). Throughout the expertmegriod, the Haugh unit was
constantly higher in the experimental groups thamrioup C but statistically uninsured.
The Haugh unit determinations in the eggs harvestetthe end of the experiment and
stored for 14 days was significant(B.05) higher in E2 group then in C group.

Keywords: eggs, feed additives, carotenoids, patenmne
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[peN-12]:  Hen nutrition and additives  (ID: 100055)
[Romania]

Evolution of lutein and zeaxanthin concentration inthe yolk of layers fed
lutein-enriched diets

Bunduc, V. (1), Panaite, T.D. (2), Varzaru, I. (3)Cornescu, M.G. (4), Panaite, C.V. (5) and Pop, M6)

(1, 6) University of Agricultural Sciences and Mfatary Medicine (USAMV) lasi - Doctoral school of@nomy,
horticulture and animal husbandry, Romania; (2) A@cola Lumin SA, Constanta; (3) National Research
Development Institute for Animal Biology and Nuiit (IBNA) — Balotesti; (4) University of Agricultal
Sciences and Veterinary Medicine (USAMV) Buchai@ettoral school, Romania; (5) SC BIOMIN Romania
SRL, Sibiu.

Corresponding author: tatiana_panaite@yahoo.com

The experiment was conducted for 5 weeks on 12Qvlavim Brown layers (27 weeks)
assigned to 3 groups (C, E1, E2). The layers wetsdd in three-tier cages (2 layers per
cage), with free access to the feed and water.dldteformulation for group C comprised
corn, wheat, soybean meal and sunflower meal, add2751.8 kcal/lkg ME and 17.06%
protein. The diets for groups E1 and E2 included d&fdlfa and 5% gluten, 0.05% lutein
powder (E1) and 0.1% lutein powder (E2). The lutmil zeaxanthin concentrations of the
three diets were 4.3 mg/kg (C), 27.939 mg/kg (Eid 40.774 mg/kg (E2). The eggs
harvested (18 eggs/group) in the second and lasit wiethe experiment were measured for
yolk colour intensity and yolk content of luteindameaxanthin. Yolk colour intensity was
significantly (<0.05) higher in groups E1 and E2 compared to G #fe=first two weeks.
Between groups E1 and E2, yolk colour intensity Wwiagher in E2 (0.1% powder lutein),
but it decreased slightly between the second astlveek. The lutein and zeaxanthin
concentrations in E1 and E2 was than in C, for tsatties of determinations. There have
been higher (® 0.05) concentration in E2 than in E1. The higlwstcentrations of lutein
and zeaxanthin were noticed in the eggs harvestetidadays from the start of the
experiment. The lutein and zeaxanthin determinatim the egg yolk samples from the
eggs harvested in the end of the experiment amddsfor 14 days have shown a significant
(P< 0.05) decrease of the lutein and zeaxanthin cdratémns in groups E1 (3.5%) and E2
(17.7%)

Keywords: eggs, lutein, zeaxanthin, stability, yotkour
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[peN-13]:  Hen nutrition and additives  (ID: 100164)
[Pakistan]

Effect of dietary supplementation of different luten sources on yolk
enrichment and other egg characteristics in Hy-linecommercial layers with
three body sizes

Mahmud, A. (1), Sajjad, A. A. (2), Akram, M. (3), Khalique, A. (4) and Rehman, A. (5)

(1, 2, 3, 5) Department of Poultry Production, Wmgity of Veterinary and Animal Sciences, LahorakiBtan; (4)

Department of Animal Nutrition, University of Veteary and Animal Sciences, Lahore, Pakistan
Corresponding author: atharmahmud@uvas.edu.pk

The aim of study was to evaluate the effect ofausilutein sources (free, esterified and
combination of both (free + esterified) at 500mg/ikglusion) on egg quality of Hy-line
W36 commercial layers. For this, four hundred thiwo, 31 week old commercial layers
were divided into 3 body weight categories i.eawue medium and light, with 4 groups
each. These groups were further divided into 6icafds comprising 6 layers / replicate.
All groups were fed diets supplemented with alkintsources, separately. Statistically
analyzed data revealed improve yolk color with tepplementation of free, free +
esterified and esterified lutein sources whereadybweight categories had positive
correlation with egg weight. In conclusion, egg kyatan be enriched with lutein
supplementation (free, esterified and combinatibmath) without exerting any harmful
effect on egg geometry and quality.

Keywords: layer, lutein sources, body weight, eggliy
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[peN-14]:  Hen nutrition and additives  (ID: 100199)
[Lithuania]
Effects of supplementation of prebiotic and NSP elymes on production
performance and egg quality in laying hens
Alijosius, S. (1), Kliseviciute, V. (2), Sasyte, V(3), Gruzauskas, R. (4), Raceviciute-Stupeliene,.A5),
Bajorinaite, A. (6) and Dauksiene, A. (7)

(1, 2,3,4,5, 6, 7) Inst. of Animal Rearing Techlugy, Lithuanian University of Health Sciencest(iLiania)
Corresponding author: kliseviciute@Ilva.lt

The trial was conducted to investigate the effeftgprebiotic and prebiotic with NSP
enzymes mixture supplementation on the laying h@esformance and quality of eggs.
Thirty 38 wk of age Lohman Brown laying hens wessigned to 3 dietary treatments for 8
wk. The dietary treatments were 1) control, 2) basanpound feed supplemented with
prebiotic (mannanoligosaccharides (MOS) 2.0 kg/tfedd), 3) basal compound feed
supplemented with prebiotic (MOS 2.0 kg/t of feadd NSP enzymes (enzymes activity:
endo-1,4B-xylanase 1100000 VU/t and endo-1,3p4lucanase 1500000 VU/t) mixture.
All laying hens were kept under the same conditidgggg quality was determined using
automatic egg quality analyzer ,Egg MultiTester E¥Z00“; hardness of eggshell - the
device ,Egg Shell Force Gauge MODEL-II, and thieks of eggshell was evaluated with
electronic micrometer ,MITUTOYO". Draper and Hadl€¥990) method (HPLC system)
was used to determine content of MDA. During thet peeriod (38-46 weeks) eggs quality
parameters, i.e. eggs weight and eggshell thickmesg not increased by the dietary
inclusion of the prebiotic and prebiotic with NSRzgmes mixture compared with the eggs
of control layers. The weight of albumen was tendedbe greater in the group
supplemented with prebiotic and Haugh unit — wlith prebiotic and NSP enzymes mixture
(P<0.05) supplemented group compared with the obgtoup. After storage for 28 days,
MDA concentration in the eggs yolk of prebiotic plggnented group decreased by 0.036
umol/kg compared to control group (P<0.05). The ltssof the present study suggest that
2.0 kg/t supplementation of prebiotic don't affegigs productivity and FCR of hens, but
tend to affect MDA concentration and albumen weight

Keywords: laying hens, prebiotic, enzymes, egg pctidn, egg quality
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[peN-15]:  Hen nutrition and additives ~ (ID: 100161)
[Egypt]
Effect of Probiotic and Black Seed on the Productio and Egg Quality of
Japanese Quail
Omar, S. (1) and Zeweil, H. (2)
(1) Departement of Animal Production, Faculty ofrisglture, University of Tripoli, Libya; (2) 2Deptment of

Animal and Fish Production, Faculty of Agricultfaba Basha), University of Alexandria, AlexandEgypt
Corresponding author: hszeweil @yahoo.com

The present study aimed to investigate the impagirabiotic and black seed as natural
growth promoters in practical Japanese quail layiags diets on productive performance
and egg quality. A total number of 120 laying Jassnquail hens were randomly assigned
to four treatment groups, each of 30 birds in thedicates, in a completely randomized
design. Four diets were formulated with diet 1 aegrihg no supplement. Diet 2 contained
0.1 % probiotic (Saccharomyces cerevisiae). Diets@ 4 contained black seed (Nigella
sativa L.) at 0.5 and 1.0 %, respectively. Theusitn level of either 0.1% probiotic or 0.5
and 1.0 % black seed significantly gave higher pgmuction percentage and egg mass/
hen / day than those of control group. Feed comwersatio and egg shell thickness
significantly (P< 0.05) improved for all experimental groups as cared to the control.
Probiotic significantly (P< 0.05) decreased yolk total cholesterol; howevéaclb seed
inclusion had significant effects @0.05) in decreasing yolk total cholesterol, tdifaids
and low density lipoprotein compared with the cohtgroup. Significant (P< 0.05)
reduction in blood cholesterol, triglycerides, tdtpids and low density lipoprotein were
recorded for quail fed supplemented diets.

Keywords: Quail, Black seed and probiotic, ProduttiEgg quality, Lipid profile
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[peN-16]:  Hen nutrition and additives  (ID: 100112)
[Algeria]
Efficacy of enzyme supplementation on egg productioparameters in laying
hens fed local diets
Abed, M. (1), Berrama, Z. (2), Souames, A. (3), Bdjenah, A. (4), Temim, S. (5) and Ainbaziz, H. (6)
(1, 2, 5, 6) Laboratoire de recherches « Santéatlymtion Animales », Ecole Nationale Supérieureé¥igaire,

El Harrach, Alger, Algérie.; (3, 4) Institut Techjoke des Elevages, Baba Ali, Alger, Algérie.
Corresponding author: m.abed@ensv.dz

We investigated the impact of dietary supplemeotatif a commercial enzyme complex
(containing xynalase, proteaseamylase and cellulase), on productive parametaisegg
quality of laying hens reared in Algerian breedaunditions. One hundred eighty 34-wk-
ISA Brown laying hens were divided into 3 groupsré¢plicates of 12 hens per treatment)
and fed with a same basal diet containing eith@50,or 300 g of the enzyme complex /ton
feed from 35 to 38 wk of age. Whatever the rataodrporation, dietary enzyme addition
significantly (p<0.05) enhanced both of the layiate (+17%) and the total number of eggs
(+5%) but had no significant effect on egg constitis. In our conditions, enzyme
supplementation improved feed efficiency (by abb%, p<0.05) and body weight at 38
wk of age (+5% on average, p<0.05). Thus, the 8icluof exogenous enzymes in feed of
laying hen is beneficial in terms of improving thging rate and body weight.

Keywords: laying hens, enzymes supplementationgegdjty, egg production.
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[peN-17]:  Hen nutrition and additives  (ID: 100028)
[Brazil]
Egg quality of Japanese quail fed with zootechnical adiives
Lemos, M.J. (1), Calixto, L.F.L. (2), Souza, D.S3j, Valladares, M.C.C. (4), Pinho, T.P. (5), Silv&ilho, C.A.
(6), Heluy, G.M. (7)
(1, 2,3, 4,5, 6, 7) Dept. of Animal Productioegderal University Rural of Rio de Janeiro, Brazil
Corresponding author: marijorgelemos@hotmail.com

Nowadays, in Brazil, quail production has been éasingly developed and adjusted to
production technologies, taking the country to @ycaecond position as the biggest world
- wide quail egg producer. Along with this devela works involving the usage of
zootechnical additives in nutrition of broilers alaging hens have been spreading in the
country. Among them, prebiotics, probiotics, ane tssociation of the two, known as
symbiotic; however, data regarding the usage ofehsubstances in quail is scarce in
national literature. In this context, it was aimgddevelop a study to assess the internal
quality and shell of eggs produced by japanesel dadi with diet incorporated with
different kinds of zootechnical additives. The expent was conducted in the poultry
sector of the Federal University Rural of Rio daeleo (UFRRJ) from June to September,
2014. 288 japanese quails (Cortunix cortunix japanivere used, during five cycles of 21
days, distributed in a completely randomized desigth four treatments, eight repetitions
of nine birds each. The treatments were as folloeantrol (reference diet without
zootechnical additives), prebiotic (reference dietl,5 kg/t of prebiotic), probiotic
(reference diet + 20 ppm of probiotic) and symigiofreference diet + prebiotic +
probiotic). The variables analyzed were: egg weigt), Haugh unit, constituents
percentage (albumen, yolk and shell), yolk pigmiotaand shell thickness (mm). The
inclusion of additives regardless of the type prtaddP <0,05) increase in average weight
of eggs and eggshells, resulting in increased egmght and improved shell thickness
compared to the reference control (without addjveln the condition which the
experiment was conducted, can be concluded thainttesion of zootechnical additives
regardless of the type, into the japonese quatl dieernal quality was kept, egg weight
increased and quality of the shell assessed bigrtegs improved.

Keywords: Haugh unit, prebiotic, probiotic, shaliadjty, symbiotic
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[peT-01]: Egg technology, biological activity and nutritional valu (ID: 100006)

[Turkey]
Evaluation of Color Changes in Various Edible Coated Eggs ding Storage
Yuceer, M. (1), Temizkan, R. (2) and Caner, C. (3)
(1) Department of Food Processing, Canakkale Omskldrt University, 17020, Canakkale, Turkey; (2, 3)

Department of Food Engineering, Canakkale Onseldat Mniversity, 17020, Canakkale, Turkey
Corresponding author: myyuceer @gmail.com

Eggs, versatile food, are high quality completetgirs that contain essential amino acids including
vitamins and minerals essential for human healtgsEare widely used in the food industry due to
their multifunctional properties. However, interiquality of eggs change during storage based on
increasing air-cell size, weight loss, albumen ptdréase, and decrease in albumen viscosity.
Development of novel practices is necessary foeraing shelf life of egg, such as edible coating
that that seals its pores while reduce crackednegibers as well. Various edible coating materials
suitable for use, protein (corn zein, whey protismlate-WPI| and whey protein concentrate-WPC)
and lipids (shellac) used as a barrier and mechhnaating films in this study. The research was
preformed to investigate the effectiveness of W], corn zein and shellac coatings on the quality
attributes such as color changes and stabilitgmyelk and albumen of fresh eggs during storage at
24°C for 4 weeks. For the study clean, white stuedl freshly laid unwashed eggs supplied from local
producer and treatments consisted of eggs coatdd WPI, WPC, zein and shellac as well as
uncoated eggs as control. Whey protein films weepared at 10% (w/w protein) using WPI and also
WPC in 100 ml of water. Shellac and Zein were miwngth ethyl alcohol (10:90 v/v). Glycerol was
then added to give protein: plasticizer ratios &2 w/w in solution while the solution was stirred
continuously on a magnetic stirrer at 80 °C forn3@. After immerse washing with water at 24°C,
clean eggs were immersed individually by hand i ¢bating solutions for 1 min, then immersed
again for 1 min and then dried at ambient. The eggse subsequently placed in open moulded
plastic egg trays in storage at 24°C until testifige color values of shell egg, albumen and yolk
samples were measured with Konica Minolta Chrom&MER-400 and results were recorded as L*,
a*, b* where L* describes lightness, a* redness ahgellowness.

Lightness of egg albumens significantly (p<0.0%réased from 78.73+2.40 in week 0 to 83.25+3.17
at the end of storage (week 4), while b* valuedl¢yeess), decreased from 13.40+0.94 to 9.63+2.04
(control), 11.12+1.26 (WPI), 11.97+1.02 (WPC), 12x0.58 (zein) and 9.34+1.07 for shellac coated
samples in time. For color component b* there wesesignificant interaction among protein based
coatings after storage.

Lightness of egg yolk decreased significantly frés56+2.05 to 58.58+1.88 that shows destruction
of carotenoids in the egg yolk and formation ofvimolipid amine-aldehyde products with protein
discoloration were observed in eggs during stord&edness of shellac coated eggs decreased
significantly from -3.49+0.25 to -1.86+0.52, whiteher samples ranged between -2.58+0.23 and -
2.98+0.37, shellac coated egg albumens “a*’ vatigsificantly increased during storage.

We can conclude from the present study that WPICVERd zein coatings is effective in preserving
the color stability of fresh eggs without affectioglor component during storage for 4 weeks at
ambient temperature.

Keywords: Egg freshness, edible coating, whey praselate, whey protein concentrate, shellac,
zein, color, and storage.
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[peT-02]: Egg technology, biological activity and nutritional value (ID: 100063)
[Turkey]

Investigating FT-NIR Spectral and Color Properties of Lysozyme-Chitosan

Coated Egg Freshness during Storage
Yuceer, M. (1), Temizkan, R. (2) and Caner, C. (3)
(1) Department of Food Processing, Canakkale Omskkirt University, 17020, Canakkale, Turkey; (2, 3)

Department of Food Engineering, Canakkale Onseldg Mniversity, 17020, Canakkale, Turkey
Corresponding author: myyuceer @gmail.com

Eggs are globally an important source among thet masritious foods consumed worldwide.
However, they are highly perishable and can loserior quality in short time depending on storage
condition. Egg coating is alternatively an effeetimethod to preserve interior quality of eggs durin
storage at 24°C. Various studies have been condlucteeggs such as hydrocolloids, lipid, proteins
etc. Chitosan, a deacetylated form of chitin atedifrom shellfish waste, provides excellent oxygen
barrier film properties. Lysozyme is a peptidoglychl-acetyl-muramoylhydrolase bacteriolytic
enzyme. This study aimed to evaluate the effecthitbsan based coatings combined with lysozyme
at 0, 10, 20 and 60% (w/w) with storage time oféets at 24°C on the quality characteristics ofishel
eggs. Spectral measurements were taken on the wglsand albumen in reflectance and
transmittance modes using an FT-NIR spectromet&roker multi-purpose analyser that equipped
with InGaAs detectors and a 20 W high-intensitygaten—halogen NIR light source. Reflectance
measurements obtained with a fibre optic probe malthe wavelengths of 780-2500 nm. The color
values of shell egg, albumen and yolk samples werasured with Minolta Chroma Meter CR-400.
Results were recorded as L*, a*, b* where L* ddsesilightness, a* redness and b* yellowness.

This study investigated the effectiveness of lysoeychitosan coatings to maintain the quality
attributes such as albumen and yolk color and sglgmtoperties of fresh eggs during storage at 24°C
for 6 weeks. Lightness and redness of egg albumigngficantly increased during storage for all egg
groups during storage, while b* values decreasetnie. Lightness of egg yolk decreased from
65.32+0.59 to 57.27+0.84, while redness of eggrakims significantly increased during storage. FT-
NIR spectroscopy system acquired diffuse refle@apectra in the range of 833 to 2500 nm. By NIR
spectroscopy, C-H, N-H and O-H bonds are inducediticate. NIR scanning for 800 to 2800 nm
spectra was applied to analyse the effect of Iysezghitosan (L-C) coatings on fresh egg. The
absorbance spectrum stays relatively flat arour@1B00 nm. The 20% and 60% L-C coatings
were more effective than chitosan alone and 10%do#&ting for maintaining the internal quality of
fresh eggs during storage. The control egg albuameth yolk spectra were used as a base for
comparison to determine changes in secondary steucf control and end of storage, instead of to
show correlation between color values and NIR measants. Studies results showed the correlation
between Haugh until and NIR spectral values. Albuiecomes thinner over time, which leads to a
change in the transmitted spectra while water barahges depending on the water content were
clearly observed.

In particular this study showed that L-C coatingsild be an alternative to other coatings for
maintaining the internal qualities of fresh eggsimty long-term storage while FT-NIR spectroscopy
could be used as a new tool for the assessmemegirfess and has a potential as a rapid and non-
destructive analysing technique to determine guatianges in fresh eggs during storage period.
Keywords: Lysozyme, chitosan, coating, shell egdpic near-infrared spectroscopy.
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[peT-03]: Egg technology, biological activity and nutritional valu (ID: 100038)
[Japan]
Non-destructive determination of egg cholesterol caents by NIR
spectroscopy
Abe, H. (1), Yakabe, Y. (2) and Amari, M. (3)
(1, 3) NARO Institute of Livestock and Grasslande8ce; (2) NARO Institute of Livestock and Grasslan

Science
Corresponding author: dandan90@affrc.go.jp

Hen'’s egg has been known as a valuable sourcetifion, but the egg yolk contains high
cholesterol. Each egg yolk cholesterol content veg®rted to vary from each other. We
studied non-destructive determination of hen’'s elgoglesterol by near infrared (NIR)
spectroscopy to estimate each egg cholesterol molédore cooking. Transmittable spectra
of samples were scanned in the range of wavelenegfion between 400 and 1100 nm by
NIRS model 6500 (Foss NIR Systems, Laurel, USAg Titst derivative spectra were used
to develop calibration equations by partial leagiase (PLS) regression. The prediction
accuracy was evaluated in terms of square of @iioel coefficients (RSQ), standard error
of cross validation (SECV) and ratio of standardiaton of reference data in predicted
sample set to SECV; SD/SECV (RPDalues. We obtained the first derivation data by
NIR spectroscopy with enzymatic destructive eggkyaholesterol data. Both data were
performed using by partial least square (PLS) s=iom analysis and predicted values were
estimated by cross validation method. The totalledterol concentration of egg yolk
(mg/100g egg yolk) and total cholesterol contentgy/€gg) showed high correlation
coefficient with the enzymatic analysis value. Tlamiefficients of determination (R2) were
0.885 and 0.893, respectively.

Keywords: cholesterol, egg, near infrared, non+detivve
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[peT-04]: Egg technology, biological activity and nutritional value (ID: 100139)
[Hungary]

Eggshell quality: comparing two measuring methods
Weber, M. (1), Szab6, R.T. (2), Ray, K. (3), Drobrik, A. (4), Bukovics, Cs. (5), Podmaniczky, B. (nd
Heincinger, M. (7)
1, 2, 3, 4, 5, 7) Institute of Animal Husbandrge8t Istvan University, Hungary; (6) AgriSearch lgary Ltd.,
Hungary
Corresponding author: weber.maria@mkk.szie.hu

The role of eggs in human nutrition is having aoréasing importance considering the
increase in the human population. Large scale progducing systems and genetic for
selecting high producing hens are the basis ofymiod good quality and enough quantity
of eggs. However, there’s an unquestionable ecandwss due to unfavourable eggshell
quality due to hen aging. The main question idctvare the factors affecting the strength
of the eggshell, and how all the interrelated causethese problems could be overcome.
Prevention and the method of egg processing coutdimize the losses for most of the

negative factors (except management technologygpdiRg — as a very important

component in the laying hen sector — affects thetnive quality and quantity of eggs.

What remains as a question, is the control of tasdving a negative impact on the eggs
on their way from the farm to the customer. Themfawe've analyzed two methods for

testing eggshell strength, in order to charactdheeinfluence of the constrains applied to
the egg. Tetra SL laying hybrids and 4800 eggs @&n6thod) were involved in our study.

We compared two methods of eggshell strength gpqiompression plate and needle
probe) so we could reproduce the various mechaficeds affecting the eggs during the
commercial chain. Based on our results, there sigaificant difference between the two

measurement methods because of the different suofathe instruments. Although there is
difference between the two measurements every manthe analysis, but the results of
needle probe have changed less over the time, wihderesults of compression plate
method showed relatively large variability. The huets of needle probe show stability so
this technique is good for investigate stock ont@wever, the methods of compression
plate explore changes in the egg production petfosle want to characterize the forces in
the course of commercial chain, we have to use iatthods of eggshell strength testing.

Keywords: eggshell strength, laying hybrids
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[peT-05]: Egg technology, biological activity and nutritional value (ID: 100061)
[India]
Evaluation of nutritive value of eggs of pearl andvhite Guinea Fowls reared
under intensive system in India

Premavalli,K. (1), Veeregowda,B.M. (2), RamamurthyN. (3), Omprakash,A.V. (4), Balakrishnan,V. (5) and
Appa rao,V. (6)

(1) Poultry Research Station, TANUVAS, Chennai,idnd2) Dept.of Veterinary Microbiology, Veterinary
College, Hebbal, KVAFSU,Bengaluru, Indi; (3) Depaf Poultry Science, Madras Veterinary College,
TANUVAS, Chennai, Indi; (4) Poultry Research StatiofANUVAS, Chennai, Indi; (5) Dept. of Animal
Nutrition, Madras Veterinary College, TANUVAS, Che, Indi; (6) Dept. of Meat Science and Technology
Madras Veterinary College, TANUVAS, Chennai, Indi

Corresponding author: drpremavalli@gmail.com

Guinea fowl (Numida meleagris) farming is gainingpplarity as a diversified poultry
species in India. A total of 120 grower guinedlgis comprising 60 pearl and white
strains each were randomly divided into two treathgroups with three replicates of 20
pullets each under intensive system and reared ft885 weeks of age to study the
nutritive value of eggs of guinea fowl reared undkrep litter and cage systems.
Experimental birds were fed with adlibitum isocédcand isonitrogenous guinea fowl layer
mash and drinking water. A total of 60 eggs cosipg 30 pearl and white guinea fowls
each were subjected for evaluation of nutritiveuealThe overall mean per cent moisture,
crude protein, ether extract, total ash, grossgsnand calcium content of Guinea fowl
eggs were 56.90+1.44%, 18.86+0.45%, 17.86+0.55%0+D.08%, 2917.38+67.97 kcal/kg
and 26.74+0.22% respectively. Strain did not haignificant (p>0.05) influence on
proximate composition of Guinea fowl eggs. Bothrpead white guinea fowl eggs had
similar per cent moisture content (58.06+1.25%)oudh the pearl guinea fowl eggs had
numerically higher mean per cent crude protein &mtdl ash content (18.78+0.62%
and1.64+0.09%) than white guinea fowl eggs (18.683% and 1.46+0.12%) it was not
statistically different. White guinea fowl eggs hadmerically higher mean per cent ether
extract, gross energy and calcium contents (18.2B20, 2962.55+98.94kcal/kg and
26.9910.34%) than Pearl (17.4410.77%, 2872.20+%t#éifkg and26.50+0.27%) and it
was not statistically different. It can be conclddbat the eggs laid by both the pearl and
white guinea fowls reared under intensive systechdmamparable nutrient contents.

Keywords: Guineafowl egg, Nutritive value, strains
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[peT-06]: Egg technology, biological activity and nutritional value (ID: 100175)
[Poland]

Biological activity of peptides derived from de-fated egg yolk granules
hydrolysed with serine protease from Y. lipolytica yeas

Zambrowicz, A. (1), Eckert, E. (2), Bobak, t. (3)Dabrowska, A. (4), Szottysik, M. (5), Trziszka, T. (pand
Chrzanowska, J. (7)

(1) Dept. of Animal Product Technology and Qualfianagement, Wroclaw University of Environmental and
Life Sciences, Poland; (2, 3, 4, 5, 6, 7) 1 DepArimal Product Technology and Quality Managem#&itoclaw

University of Environmental and Life Sciences, Pola
Corresponding author: aleksandra.zambrowicz@up.wroc.pl

In the present study, antioxidant and angiotensgomverting enzyme (ACE) inhibitory
peptides were isolated from an egg-yolk protein )(YReparation hydrolysate, and then
characterized. Enzymatic hydrolysis was conducsidgua non-conventional protease from
Yarrowia lipolytica yeast (dose: 40 U/mg of hydmayg YP; 4h) to obtain the protein
hydrolysates. It was shown that this hydrolysatdH£D34.8%) exhibited antioxidant
activities, including ferric ion reducing (FRAP)8&&5 nug Fe2+/mg), ferric ion chelating
(420.0pg Fe2+/mg) and DPPH free radical scavenging (2umbl troloxeq/mg) activity.
The compiled isolation procedure (ultrafiltraticgize-exclusion chromatography (GF-250
column, HPLC) and RP-HPLC) of the bioactive pemiffem the YP hydrolysate resulted
in peptide fractions with very strong DPPH freeicatl scavenging activity ranging from
0.52 to 4.94umol Troloxeg/mg. Most of the isolated peptide fiags also exerted
significant ACE inhibitory activity. One of the moactive peptide fractions, characterized
by a strong DPPH free radical scavenging activityo4 umolTroloxeqg/mg) and ACE
inhibitory activity of IC50=0.26 pg/mL, was iden&fl by mass spectrometry (MaldiToF)
analysis, indicating a peptide fraction that wasnbgenous and consisting of 10 amino
acid residues with the following sequence: QSLVSWRSS Project “Innovative
technologies in the production of bio-preparatidmessed on new generation eggs,”
Innovative Economy Operational Programme Priorit$.1, thematic area “Bio”, co-
financed by the European Union through the Eurog®agional Development Fund within
the Innovative Economy Operational Programme, 20Q0T3. This project was supported
by the Wroclaw Centre of Biotechnology programmége TLeading National Research
Centre (KNOW), 2014-2018.

Keywords: biopeptide egg proteins, antioxidantjrmtertensive
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[peT-07]: Egg technology, biological activity and nutritional value (ID: 100174)
[Poland]

Incorporation of fatty acids into hen egg yolk phopholipid fractions through
fodder enrichment with PUFA sources

Bobak, t. (1), Zambrowicz, A. (2), Kamierska, M. (3) and Trziszka, T. (4)

(1, 2, 3, 4) Dept. of Animal Product Technology dpgiality Management, Wroclaw University of Enviroental

and Life Sciences, Poland
Corresponding author: Lukasz.Bobak@up.wroc.pl

The aim this study was to assess the degree offiacation of omega 3 fatty acids into the
structure of phospholipids from feeding hens witlder enriched with up to 1.5% algae
oil, up to 6% oil from linseed, rapeseed and fisld ap to 2% humic preparations. Thirty
Lohmann Brown laying hens were kept in a floor egstand fed ad libitum. Control eggs
were collected from 30 week old hens and startdéed them enriched fodder which was
administered for 3 weeks, and the eggs were celleat 1-week intervals and analyzed in
triplicate (one sample this 10 homogenized egg s)olldn ASE technique with an
isopropyl alcohol was used to isolate lipids frohe tlyophilized egg yolks. Following
evaporation of the solvent, the crude extract wiasolived in hexane (1:1 m/v). To the
solution 3 volumes of cold acetone were added hadstuspension was centrifuged. Then
obtained precipitate (PL’'s) was dried under a stred nitrogen. Following methylation,
the fatty acid content was determined by GC/MS napke. After three weeks of
experimental feeding with enriched fodder, the eontof omega 3 fatty acids in the
phospholipids fraction had risen from 8.43% to 8640 Over the same period of time
reported a decline the content of omega 6 fattgsaii PL's to 11% and the n-6/n-3 ratio
had decreased from 2 to 0.7. The levels of omefgty acids content had significantly
increased after 3 weeks of supplementation witlickad fodder. The total content af
linolenic acid in the PL's fraction amounted to9&and was almost 4 times less than in
the triacylglycerol fraction. Whereas eicosapentéeracid and docosahexaenoic acid
almost completely were incorporated into the stmectof PL's respectively 1.83% and
12.76%, the content of these acids in the struafiieAG was less than 0.5%. This project
was supported by the Wroclaw Centre of Biotechnploaggramme, The Leading National
Research Centre (KNOW) for years 2014-2018.

Keywords: Eggs yolk, feed supplementation, phodphd, PUFA
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[pmB-01]: Biological Basis  (ID: 100073)
[China]
The association of AKT3, FIGF, PRKAG3 and TGF$ genes polymorphisms
with myofiber characteristics in chickens
Chen, S.R. (1), An, J.Y. (2), Qu, L.J. (3), Zhend.X. (4), Xu, G.Y. (5) and Yang, N. (6)
(1, 2, 3, 4, 5, 6) National Engineering Laboratésy Animal Breeding and MOA Key Laboratory of Ania

Genetics and Breeding, College of Animal ScienakBechnology, China Agricultural University, BeijnChina
Corresponding author: csr@cau.edu.cn

Muscle characteristics such as myofiber diametensiy, and total number are important
traits in broiler breeding and production. In thegent study, nineteen SNPs of thirteen
major genes which are located in the vicinity ofaniitative trait loci affecting breast
muscle weight, including INS, IGF2, PIK3C2A, AKT®RKAB2, PRKAG3, VEGFA,
RPS6KA2/3, FIGF, and TGB1/2/3, were chosen to be genotyped by the highstittput
matrix-assisted laser desorption/ionization timdlight mass spectrometry in a broiler
population. One hundred and twenty birds were ¢$itargd at 6 weeks of age. Body
weight, breast muscle weight, myofiber diameternsitg and total number were
determined for each bird. Six single nucleotideypwphisms (SNPs) with a very low
minor allele frequency (MAF<1%) were excluded farther analysis. The remaining
thirteen SNPs were used for association study witlscle characteristics. The results
showed that SNPs in TGF/2/3 had significant effects on myofiber diamet&rSNP in
PRKAG3 had a significant effect on myofiber dengiB/ < 0.05). A &G mutation in
FIGF was strongly associated with total fiber numf < 0.05). Additionally, birds with
the GG genotype of the C>G mutation in AKT3 hadBigantly larger myofiber numbers
(P < 0.05) than birds with the CC or GC genotypee BNPs identified in the present study
might be used as potential markers in broiler hiregd

Keywords: AKT3, FIGF, PRKAG3, TGR; myofiber characteristics
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[pmB-02]: Biological Basis  (ID: 100150)
[France]

Effect of dietary vitamin D source (250HD3/D3) on beast muscle properties
of chicks from flock supplemented or not with 250HD3
Berri, C. (1), Praud, C. (2), Godet, E. (3), Bordea T. (4) and Duclos, M.J. (5)

(1, 2, 3, 4, 5) INRA, UR83 Recherches Avicoles, 7380 Nouzilly, France
Corresponding author: berri@tours.inra.fr

Little information is available regarding the effecof vitamin D status on muscle
development. Recent studies suggest, howeverjrtipmovement of vitamin D status with
250HD3 positively impacts skeletal muscle developtria Chicken and Pig. In a first
experiment, we demonstrated that replacing dietdgmin D3 by 250HD3 maintained
cell proliferation in the chicken Pectoralis maj@M) muscle until 7-days of age, and
delayed differentiation. The objective of the prdasstudy was to evaluate the effect of
dietary vitamin D source (250HD3 vs. D3) on musgteperties of chicks issued from
parent flock supplemented or not with 250HD3. Chiglere issued from 2 parent stocks
(PS) that receive no supplement, i.e., vitamin B wapplied as vitamin D3 (PS#D3) or
that were supplemented during 2 months with 250MiE8hin D3 (PS#250HD3). Twelve
male chicks by PS origin were sacrificed on the dahatch and their PM muscles were
dissected, weighed, and frozen for further molecwa histological measurements.
Remaining male chicks of each PS origin were assigio one of the two post-hatch
dietary treatments, i.e., a control feed (D3) cioitg only vitamin D3 or an experimental
feed (250HD3) containing 250HD3 and vitamin D3 asrse of vitamin D. At day 6, 12
chicks per treatment were sacrificed and proceaseabove. Day-old chicks of PS origin
#D3 were heavier (P < 0.001) than those of PS od@50HDS3. At day 6, the body and
PM muscle weights were higher in groups fed wit@B®»3 than in groups fed with D3.
No interaction between diet and PS origin was okeskerQuantification of the expression
of several genes involved in myogenesis or vitaDimetabolism, and of satellite cell
activity measured by immunohistochemistry is undsrwo provide new insights on the
role of vitamin D on early muscle development iickbln.

Keywords: nutrition, 250HD3, muscle growth, chicks
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[pmB-03]: Biological Basis  (ID: 100173)
[France]
Molecular regulation underlying the control of body weight and breast meat
yield in broiler
Berri, C. (1), Cailleau-Audouin, E. (2), Crochet, S(3), Bordeau, T. (4), Panhéleux, M. (5), Bébin, K6) and
Tesseraud, S. (7)
(1, 2, 3, 4, 7) INRA, UR83 Recherches Avicoles, /380 Nouzilly, France; (5, 6) CCPA, Quartier du thiaais,

35150 Janzé, France
Corresponding author: berri@tours.inra.fr

Our study aimed to determine the molecular reguiatinderlying the control of muscle
growth related to protein intake of the diet. Otudy focused on a population of 18
chickens aged 36 days fed with two different lev&#fidietary proteins and that showed
variable growth performance and breast meat yiBlekide body weight, we measured
several parameters in the breast Pectoralis maijscha including yield, protein content,
ribosomal capacity (RNA/protein), total amount deslel of phosphorylation of p70S6
kinase and S6 protein (involved in protein synthleand mRNA levels of several genes
involved in the control of proteolysis (Atrogin-héMuRF-1), growth (IGF-I, IGF-II, IGF-
BP5) or more specifically myogenesis (Myostatin, fMy. Principal component analysis
showed that the inherent capacity of protein sysithestimated by the ratio RNA/protein,
was positively related to growth capacity (espégibbdy weight) of animals. Similarly,
there is a positive relationship between body weaiid muscle expression of the growth
factor IGF-1. However, increasing body weight aneldst meat yield was inversely related
to muscle protein content. In addition, the breasscle yield is negatively correlated with
the activation of p70S6 kinase (estimated by itgelleof phosphorylation) and instead
positively with the genes related to proteolysisRWdl and Atrogin-1. This suggests that
in animals that had the highest growth and breasttnyield, stimulation of protein
synthesis is impaired and on the contrary protédigsincreased in the muscle, which may
partly explain its lower protein contents. Altogetlour observations can be related to the
fact that over a certain limit, increased growtlierand live weight can lead to the
occurrence of severe breast muscle abnormalities, as white striping or wooden breast,
in which muscle deposition tends to shift from pintto fat and fibrous tissue.

Keywords: Muscle yield, growth, proteosynthesidckén
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[pmB-04]: Biological Basis  (ID: 100201)
[ltaly]

Meat quality in white striped and wooden breasts ofbroiler chickens of
different genotypes and sex and submitted to differeneleding regimes
Trocino, A. (1), Piccirillo, A. (2), Radaelli, G. @), Bertotto, D. (4), Birolo, M. (5), Petracci, M.(6), Ballarin,
C. (7), Xiccato, G. (8)
(1, 2, 3, 4, 7) Dep. Comparative Biomedicine andd-&cience, University of Padova, ltaly; (5, 8) Dep
Agronomy Food Natural Resources Animal and EnvirentnUniversity of Padova, Italy; (6) 3Departmeft o
Agriculture and Food Sciences, University of Bolaghaly.
Corresponding author: angela.trocino@unipd.it

The present study aimed at evaluating how the poesef white striping (WS) and wooden
breast (WB) could affect meat quality in broileliakens differing for genotype (standard
vs. high breast yield), sex, and feeding regimeli@tim vs. restricted rate, 80% from 13
to 21 d of age). To this aim, 768 day-old chickseMeoused in 32 pens and slaughtered at
46 d of age. At the gross examination, genotypesaxddid not affect WS rate (74.5% on
average), whereas restricted birds tended to havegleer proportion of WS breasts
compared to birds fed ad libitum (79.5 vs. 69.5%0R0). Indeed, at the histo-
morphometric examination, 3.13% of sampled P. majne normal; 26.56% showed mild
degeneration; 45.31% exhibited a moderate degeoeratand 25.00% a severe
degeneration. The WS score at the gross examinaiwh the score at the histo-
morphometric examination were moderately correlgre®.30; P=0.02). The WS fillets
had higher pHu (5.83 vs. 5.87; P<0.05), and lowdb&9 vs. 0.81; P<0.05) and b* colour
indexes (14.5 vs. 13.7; P<0.05). The overall WBuoance was of 12.2% and it was
significantly lower in females than males (8.0 1%.3%; P<0.05); besides, WB was
associated with higher slaughter weights (P=0.6&)cass weights (P<0.02), and dressing
out percentage (P<0.01). Cooking losses (22.1 ¥€9%2; P<0.001) and shear force (2.84
vs. 4.23 kg/g; P<0.001) were higher in breasts WiB than in those without the
myopathy.

Keywords: myopathies, carcass quality, meat quality
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[pmH-01]: Health & Hygiene  (ID: 100030)
[France]

Constitution of a microbial model ecosystem of poultry mat.
Rouger, A. (1), Remenant, B. (2), Prévost, H. (3nd Zagorec, M. (4)

(1, 2, 3, 4) UMR1014 Secalim, INRA, Oniris, F-443Q@ntes, France

Corresponding author: amelie.rouger @oniris-nantes.fr

Food products can host very variable microbial camities according to seasonal changes
and production processes. These bacterial ecosystay contain pathogenic or spoilage
bacteria which must be controlled to ensure sadety quality of the products. In order to
understand the microbial interactions in food pridumost studies focus on one bacterial
species and do not consider the bacterial contartinaOur purpose was to collect
endogenous flora from chicken meat to constitutevestock that could be characterized
and used to re inoculate fresh matrices to creat®@el ecosystem. To collect bacterial
communities naturally contaminating poultry meaitffedent methods were tested on
chicken meat. We determined conditions to isolaetdrial communities that we could
store as aliquots to be reused to reproduciblyulade meat matrixes, and that could be
characterized using both cultural and molecular hods. For that purpose, we first
determined the best moment to collect bacteriaufficient amounts during the product
shelf life, then the best method to separate hiacfesm meat, their viability after cold
storage, their ability to regrow on meat matrices] the best conditions to extract DNA of
these stored communities to describe them by miaecoethods. Results showed that the
rinsing method associated to the use of Mobio DM#&aetion kit was the most reliable
method to collect bacteria and to obtain DNA fobseguent PCR amplification. Aliquots
were stored at -80°C without important loss of iligb These bacterial communities were
successfully inoculated on sterile matrices and tlarefore be used for performing
reproducible challenge tests.

Keywords: Food safety, Poultry meat, Microbial conmities, Meat model ecosystem
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[pmH-02]: Health & Hygiene  (ID: 100033)
[Brazil]

Evaluation of performance and cecal ultrastructure in broiler chickens
challenged with Salmonella Enteritidis and submittd to different ways of

probiotic inoculation

Mendes, A. A. (1), Martins, B.B. (2), Martins, M.RF.B. (3), Aguiar, E.F. (4), Alvarenga, B.O. (5), Le, |.M.
(6) and Ortiz, R.J. (7)

(1) Professor, Department of Animal Production, &ttof Veterinary Medicine and Animal Science, $aulo
State University, UNESP, Botucatu, SP, Brazil; &)imal Science graduate student, School of Veteyina
Medicine and Animal Science, Sao Paulo State UsityerUNESP, Botucatu, SP, Brazil; (3, 4, 7) Pretes
Department of Anatomy, Biosciences Institute, Saal® State University, Botucatu-SP, Brazil.; (5)n@mny
Biocamp, Campinas-SP, Brazil; (6) Company Bioca@gmpinas - SP, Brazil

Corresponding author: arielmendes@fmvz.unesp.br

The aim of this study was to evaluate the perfogearcecal ultrastructure in broiler
chicken and the probiotic efficiency against Saleilan Enteritidis challenge. Two
experiments were conducted until 35 day of ageeSdwindred-and-twenty and forty-five
1-day-old male Cobb® chicks were used for experimerand II, respectively. A
completely randomized experimental design was agpliith three treatments for both
experiments, 8 replicates of 30 chicks per treatn{emperiment 1) or 15 chicks per
treatment (experiment Il), each bird served asetkgerimental unit in the analysis. The
treatments were: T1 (control) — chicks from eggscusated on the 18th day of incubation
against Marek disease; T2 — chicks from eggs irated|with probiotic on the 18th day of
incubation using Marek’s disease vaccine as dijueht- chicks from eggs vaccinated on
18th day of incubation against Marek disease armdepmed after selection via spray with
probiotic solution. The probiotic used was a conuiarproduct with a defined flora
composed of 21 strains. Birds were challenged w&hlimonella Enteritidis via
intraesophageal inoculation on 3rd day of age. ds wvaluated the performance: body
weight gain, feed intake, feed conversion and liitgbat 35 day of age. To evaluate the
caecal mucosa integrity by scanning electron maops, it was used 5 birds/treatment in
each experiment. Data were submitted to analysigaofince and means compared by
Tukey Test at 5% of significance using GLM procedof SAS. No differences (p>0.05)
were detected in performance at 35 day of age lestwee treatments throughout the study.
For cecum integrity, no differences (p<0.05) wasesbed between birds challenged or
unchallenged with Salmonella Enteritidis, howeverwias possible to verify that the
rounded contour of the opening of the crypts ofcehenucosa was more regular, and
preserved a gut integrity when birds were submittedrobiotic treatment independent of
pathway, when compared to control. At 35 days thenlver of colonies counting
(CFU/mL) was below the minimum limit of contamirati by Salmonella spp. The use of
probiotic in different pathway did not affect thariables of performance but improved the
gut integrity of caecal mucosa at 35 days of age.

Keywords: broiler chickens, competitive exclusionpvo feeding, probiotics
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[pmH-03]: Health & Hygiene  (ID: 100037)
[France]

Genetic diversity of Listeria monocytogenes in braéer production from farm
to fork

Houard, E. (1), Rouxel, S. (2), Toquin, M.T. (3), Gurtillon, C. (4), Chemaly, M. (5)

(1, 2, 3, 4, 5) Unit of Hygiene and Quality of Poyland Pork products, Laboratory of Ploufragand2émé-

Anses, the French Agency for Food, environmentdla@tupational Health-France
Corresponding author: emmanuelle.houard@anses.fr

Listeria monocytogenes is a foodborne pathogenoresple of listeriosis, rare infectious
disease but with severe consequences. The aimiofwbrk was to study the genetic
diversity of Listeria monocytogenes in broiler pustion in France, to trace and identify
the contamination from “farm to fork”. A total of23 isolates were collected: 86 from
breeding broiler flocks, 74 from slaughterhouses &61 from a monitoring plan on broiler
meat products in retail outlets. These isolategwerotyped and genotyped by pulsed-field
electrophoresis using the restriction enzyme ABké genetic patterns were compared with
Bionumerics 6.5 software (Biorad). The Simpson'deix was calculated to estimate the
genetic diversity of the isolates. Eighty-three fiies were identified among the 321
genotyped isolates. Discriminatory index at rearfd68) is higher than retail (0.888).
The serogroup lla is prevalent (69.8%) betweeteakls and presents high diversity (0.9).
Four profiles are common to the three levels (farelaughterhouses and retail), 6 are
common to rearing and slaughterhouses, and 6 tglsierhouses and retail products. Only
2 profiles are identical to the breeding and retikimilar profile (C74) predominates in
slaughterhouses (24%) and retail products (28%)isabt present at rearing. Regarding
retail, this major profile, among the 32 obtainisdpresent on all types of products: thighs,
breasts, carcasses and in all seasons (spring, esuemmd autumn). Moreover, five and 7
profiles are common to these 3 types and 3 seasmspectively. These results
demonstrated a persistent contamination of theked products. This study showed that
Listeria monocytogenes, present at the level ahary production, is a possible source of
contamination since common profiles were found leetwbroiler flocks, slaughterhouses
and retail products. However, a predominant prdélend in the slaughterhouses and retail
products confirmed the environmental contaminatainthe slaughterhouses and the
possible selection of particular isolates able #évsi{gt among others contaminating the
environment. It would be therefore interestingitwestigate the characteristics of the
profile C74 which seems to be particular to theiglderhouse environment.

Keywords: Listeria monocytogenes, diversity, bmgiteaceability
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[pmH-04]: Health & Hygiene  (ID: 100047)
[Algeria]
Evolution of Listeria spp contamination on broiler carcasses along a slaughter
line
Bouayad,L. (1), Hamdi, T.M. (2) and Naim, M. (3)

(1, 2) Laboratoire HASAQ, ENSV Alger, Algérie ;)(boratoire de microbiologie, HCA Alger, Algérie
Corresponding author: |.bouayad@ensv.dz

This study was performed to assess the evolutiorthef prevalence of Listeria spp.
contamination on broiler carcasses across the Isfautine at three abattoirs. 636 carcasses
were collected across the three abattoirs. Samplias performed at the processing line
and carcasses were taken from two points. Theofiiifese carcasses were collected after
evisceration, the other half at the end of thecessing line after packaging and
refrigeration at 4°C for 24 h. Groups of three skwpvere pooled together, and a total of
212 samples were screened for Listeria accordiaglSO 11290-1 method. Ninety-nine
(46.7%) of the 212 tested samples were positiveListeria spp.  Four Listeria species
were isolated from both sampling sites at veryedéht values across the three abattoirs.
Listeria monocytogenes was isolated only at the ehdhe slaughter process in both
abattoir A and B with prevalences of 23 % and 10@&spectively. In unit C, Listeria
monocytogenes was isolated in both the eviscerastage (2.5%) and at the end of
processing (20%). The innocua species was isolatdobth of the stages at each of the
three abattoirs and was found in 8.8% of the sasnfslem abattoir A and 33.7% of the
samples from both abattoirs B and C. Listeria gexnyd Listeria welshimeri was found in
4.7 and 0.5% of the samples respectively. TheetistContamination on broiler carcasses
during processing at abattoir is considerable, wvewehe prevalence recorded were in
agreement with those reported in previous studiBsese results suggest that the
contamination probably occurs after eviscerati@yest caused by a highly contaminated
environment and increases along the processing line

Keywords: Listeria, Listeria monocytogenes, prema& Slaughter line
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[pmH-05]: Health & Hygiene (ID: 100082)
[Serbia]
Frequency of Salmonella enterica serovar Infantis ifdings on broiler
carcasess at slaughterline and its significance fordd safety in Serbia
RaSeta, M. (1), Teodorou, V. (2), Pola&ek, V. (3), Pordevi¢, V. (4), Brankovi¢ Lazi¢, 1. (5), Lakicevié
Markovi ¢, B. (6) and Vidanovt, D. (7)
(1, 4, 5, 6) Institute for meat hygiene and tecbgplBelgrade; (2) Faculty of Veterinary medicinddsade; (3)

Veterinary specialized institute Novi Sad; (7) \fetary specialized institute Kraljevo
Corresponding author: mladen@inmesbgd.com

In order to determine the frequency of Salmongtip. presence on broiler carcasses, 200
samples of broiler neck skin, formed by 600 caress$rom three slaughterhouses of
different capacities, were examined. A total of dd&itive samples were obtained. All
positive isolates, from broiler neck skin samplesre identified with serological typing as
serovar Salmonella Infantis (6,7: r: 1,5). Thengiider to determine the significance of this
finding on food safety in Serbia, the comparisongehetic similarity between isolates
originating from broiler neck skin and isolates thE same serotype, isolated from the
diseased people, were performed. Genotypic ideatiin were performed with molecular-
biological method (Pulsed Field Gel Electrophored’~GE). Phylogenetic comparison of
isolates from poultry carcasses with strains isaldrom the diseased humans, is carried
out by the genome analysis, gel migration (CHEFIIBio-Rad, California) and then
dendrogram construction (obtained with the enzyrbalX broken down genome of DNA
isolates of S. Infantis, derived from FPQuest paogithat shows similarity coefficients -
Dice coefficient, UPGMA). Based on the results Bf3E, strains were classified into seven
genotypes or genetic profiles. The similarity betwethe genetic profiles were 92%.
Isolates within the same genetic profile showeddbgree of genetic similarity of 100%.
The most common profile SINFXB0001 was found instrains of which 8 originated from
the broiler neck skin and 3 from the diseased hwnahe results indicate that the presence
of Salmonella infantis on broiler carcass can bagdeous to human health. Several studies
on risk assessment of Salmonella in broiler cagsashiow that despite all the measures
applied in the production chain of poultry meat/n8mella are still present. Efforts to
completely eliminate Salmonella from the food chdiith not give a full success. Therefore,
constant implementation of risk control measurefod chain are the basis for achieving
the lowest level of Salmonella presence in foodramal origin.

Keywords: food safety, Salmonella prevalence, Sakfia Infantis,genotipization,PFGE,
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[pmH-06]: Health & Hygiene (ID: 100102)
[Algeria]
Linseed (Linum usitatissimum) dietary supplementatbn reduces gut lesions
scores in broilers infected with coccidian parasites
Bengharbi, Z. (1), Dahmouni, S. (2), Mouats, A. (33nd Halbouche, M. (4)
(1, 2) Dépt. de Biologie, Faculté des SNV, Univérsie Mostaganem; (3, 4) Dépt. d'Agronomie, Facudie

SNV, Université de Mostaganem
Corresponding author: azizmouats@yahoo.fr

Since it can greatly affect growth at its mosticait stage for frame size development,
Coccidiosis is considered as the most economicpbitant parasitic condition affecting
poultry production worldwide. The objective of ghistudy was to investigate the
suppressive effects of 5% Linseed supplementedatietoccidian parasites development
by the reduction of small intestine and ceca lesistores. The experiment consisted of
200 chicks (ISA Hubbard 15), at the end of thetstgshase were divided onto two groups:
The control was fed commercial diet While treatmegnbup was fed ground linseed
supplemented diet (5%) to which, its compositiod antritive metabolizable energy were
assessed and balanced (Huthail et al.,2011). Adsarifice, lesions development of
duodenum (D), jejunum (J) and caeca (C) of 15 subjef each group were examined at
30(t1), 45(t2) and 54(3) days of age. The locaitiotine host, appearance of lesions, and the
size of oocysts are used in determining the spegiesent. Coccidial infections were
confirmed by demonstration of oocysts in fecesestinal scrapings. Data were subjected
to the multifactorial ANOVA using GLM and all datae presented as meant standard
deviations. Level 0k0,001 was taken as statistically significant. Otedi results in % of
lesions showed a significant reduced parasitessiona and developments in subjects of
the treated group compared to the controls. Howetetl coccidian lesions of D, J and C
of subjects fed linseed supplemented diet were, 8l4& and 00.0 vs 13.5, 7.95 and 0.80
compared to control group respectively. At t2 lesicscores of D, J and C in treated
animals were 8.12, 4.7 and 00.0, while in controlnels were 20.5, 9.6 and 1.1
respectively. At 54 days of age (t3) the suppressifects of the supplemented diet on the
parasites development were highly significant (4.8, and 00.0 in treated animals vs 19,
8.4 and 0.91 in controls respectively). Grounddets supplemented diet with its bioactive
molecules such as omega 3 and omega 6 unsatuadtgdad€ids, lignans and essential oils
have reduced the invasion and the development ofidian parasites. Therefore, the
infiltrated tissues by these molecules become msaseeptible to the oxidative attack of
phagocytic cells of the immune system. Emeria tanghs the most sensitive towards the
lethal effect of linseed compounds confirmed byabseence of lesions in the ceca segment
of the linseed supplemented diet group. We condhdelinseed supplementation could be
considered as a practical method for reducing dimtiintestinal lesions.

Keywords: Flaxseed, broilers, coccidiosis, lesiscares
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[pmH-07]: Health & Hygiene (ID: 100104)
[Belgium]
Comparison of the effects of coccidiosis vaccination arahticoccidial
administration on intestinal integrity parameters
Bostvironnois, C. (1) and Bentue, M.F. (2)

(1, 2) Elanco Animal Health
Corresponding author: gonzalez_garcia_guillermo@elanco.com

Coccidiosis from protozoa Eimeria spp. is still ajon disease with a high prevalence and
presence everywhere the world. Among Eimeria spegigh importance in the broiler
industry, the following three species have a majgrortance in terms of production and
economical losses: Eimeria acervulina, Eimeria maxand Eimeria tenella. The average
costs of coccidiosis in the US chicken industralimut $127 million annually (Chapman,
2009) The purpose of this field experience is tmpare health and intestinal parameters
between prophylactic anticcocidial programs ane laaccinations in European standard
broiler production conditions in two different timgeriods. The method used was the
Elanco Health Tracking (HTS®) system and Elancedtibal Integrity Index (12) The
Elanco Intestinal Integrity was 5,27 points supeiio the non-vaccinated group when
compared to the vaccinated group, totalling a 5,93#rall improvement (p<0,01). A
varied range of parameters of importance in aminfhatory process in the intestines were
also scored and showed similar results. As a reseltconclude that anticoccidials offer a
safer application and a better protection agaimsieEa spp., maintaining at the same time
a good intestinal integrity with an extra suppogtiast C. perfringens. An acceptable
protection of the intestinal integrity was not aohéd with the commercial live vaccines
tested.

Keywords: eimeria anticoccidial vaccination inteatiintegrity
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[pmH-08]: Health & Hygiene (ID: 100121)
[India]
Molecular characterization of Marek's disease Virusfrom chicken from
Southern Peninsular India
Veeregowda,B.M. (1), Roopa,K. (2), Premavalli,K. (3 Rathnamma,D. (4), Isloor, S. (5), Byregowda, 4.
(6) and Leena, G. (7)
(1, 2, 4, 5, 6, 7) Veterinary College, KVAFSU, Bafgre -24, India. ; (3) Poultry Research StaticANUVAS,

Chennai, Tamil Nadu, India.
Corresponding author: drveeregowda@gmail.com

Marek’s disease (MD) is one of the major viral epiics of chicken with worldwide
distribution causing heavy economic losses to theltpy industry. Emergence of very
virulent and very virulent plus strains of MarelXdsease virus (MDV) lead to vaccine
failures warranting the need for the developmemtpfd and accurate diagnostic tools. The
objective of the study was to detect and charamtedDV by PCR and sequencing from
chicken with MD. The materials included were 128ichl samples comprising of 64
feather tips, 27 spleen, 23 liver, seven blood $esnpnd one each of lung and kidney
collected from 68 chickens suspected of MD fromftbeks aged between 2 and 42 weeks.
Both breeding and commercial broiler chicken fafrosn southern peninsular India, either
vaccinated with Herpes Virus of Turkey (HVT) strain unvaccinated were included. Of
123 samples, 104 were subjected to PCR by targtineg genes specific for MDV-1. The
results revealed that 52 samples were positivel3& bp repeat region of BamHI-H and
BamHI-D fragments, a gene involved in Lymphomagene47 samples positive for
antigen A gene as well as MeQ gene, which play mportant role in infectivity,
oncogenecity; and transformation respectively. 8aga analysis of PCR products
revealed a significant sequence homology of abdutt® 98 per cent among BamHI
fragments, 97 to 98 per cent for antigen A gene%htb 100 per cent for MeQ gene with
other published sequences available in the GenBRhidogeny revealed two clusters in
each of the BamHI fragment and MeQ genes. Two PGstipe samples were subjected
for the isolation of MDV-1 in Duck Embryo Fibrobtas which showed a characteristic
cytopathic effect between 5 to 9 dpi consistingoefnd refractile cells termed as plaques. It
is concluded that the field virus is frequentlycaiiating among the flocks including the
ones vaccinated with HVT, suggesting a possibleivation failure.

Keywords: Mareks'’s Disease, PCR, MeQ gene.
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[pmH-09]: Health & Hygiene (ID: 100123)
[Algeria]
Distribution and identification of resistance pattens of Salmonella spp.
isolated from raw poultry meat and poultry products in Algiers (Algeria)
Mezali, L. (1) and Hamdi, T.M. (2)

(1, 2) Ecole Nationale Supérieure Vétérinaire, BR, El-Harrach, Algiers, Algeria
Corresponding author: Imezali @hotmail.fr

The aim of our study was to determine the prevaerfcSalmonella spp. strains in raw
poultry meat and poultry products collected frortaitetrade in the region of Algiers, to
identify serovars and examine the antimicrobiatepsbility of these strains. Twenty one
out of 128 (16.41%) samples were tested positiv&s&dmonella spp. from which 23 strains
(17.97%) were isolated. Among the 12 different tdfesd serovars, S. Enteritidis and S.
Heidelberg were the most prevalent with 21.74% &B®4%, respectively. The study of
susceptibility of 32 selected antimicrobial agemtsrformed according to the CLSI
recommendations revealed 95.24% (n=20) of isolasistant to at least one antimicrobial
and 38.10% (n=8) MDR. All isolates were suscepttbleiprofloxacin and cephalosporins,
while resistance was recorded for pefloxacin (9.52#2). Resistance to sulfonamides
(85.71%, n = 18), nalidixic acid (33.33%, n = 7@tracycline (19.05%, n = 4) and
streptomycin (9.52%, n = 2) were the most frequdtight resistance patterns were
identified. S. Typhimurium has acquired a resistat@ 9 antimicrobials and its pattern
includes an “ASCTSu” pentaresistance type. Thesaltse could be the consequence of
uncontrolled and inappropriate use of several dotobial agents in poultry farms in
Algeria. Further studies have to be conducted terdene different gene resistance.

Keywords: Salmonella, poultry meat, serotypingjraidrobial resistance pattern.
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[pmH-10]: Health & Hygiene (ID: 100127)
[France]

Combinations of broilers’ feed additives against Campylbacter
Guyard-Nicodéme, M. (1), Houard, E. (2), Poezevard,. (3), Quesne, S. (4) and Chemaly, M. (5)
(1, 2, 3, 4, 5) Anses, Laboratoire de Ploufragan

Corresponding author: muriel.guyard@anses.fr

Campylobacter is the most commonly reported gagtstinal bacterial pathogen in the
European Union and 50% to 80% of human campylobastse may be attributed to the
chicken reservoir. Implementation of Campylobaatentrol measures at the primary
production level is needed to reduce human exposuackision of feed additives able to
reduce Campylobacter amounts is one of the int¢éivestrategies to consider. This work
is part of the 7th framework program “CAMPYBRO”. &laim of this work was to study
combinations of products selected for their effeetCampylobacter in vivo, tested in the
first part of the project. Synergistic combination#l be selected for future in vivo trials
aimed at improving the effect on Campylobacter oi@ation in broilers. Nine commercial
feed additives belonging to the following family pfoducts: organic acids, fatty acids,
monoglycerides, plant extracts, and prebiotics weveluated according to a Doehlert
experimental design. This approach allowed thangstf 48 combinations of the nine
products. The products were prepared in brucebéhbat several concentrations defined by
the experimental design. A bacterial suspensio€.ofejuni at 107 — 108 CFU/ml was
added and, after 24 h of exposure, enumeration caased out by serial dilution and
plating on mCCDA plates. ANOVA analysis was perferto estimate the significance of
factors individually and in interaction. Resultspiined the individual effect of each
parameter and their interactions. The resultsndidreveal significant synergistic effects
between the products. However, potential antagonisffects were observed between
several products, mainly between a mixture of miyemyides and a plant-extract based
product, and between a prebiotic product and atstain fatty acid. The nine products
were selected because they were able to significeduce caecal colonization for at least
one sampling date during previous in vivo trialsowdver, only three of these nine
products demonstrated a significant effect on Cdaofgacter reduction in vitro. These
trials highlighted antagonistic effects betweenghaducts tested and confirmed that results
of in vitro and in vivo trials could not be corrtdd.

Keywords: Campylobacter, Control Measures, FeeditAed Experimental design
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[pmH-11]: Health & Hygiene (ID: 100128)
[France]

Quantitative risk assessment of human campylobactasis related to the
consumption of chicken meat in France: focus on the coaser phase.
Poisson, S. (1), Gauchard, F. (2), Sanaa, M. (3)cuillier, L. (4)

(1, 2, 3) ANSES - Risk Assessment Department; (d$ES - Laboratory for Food Safety
Corresponding author: sonia.poisson@anses.fr

Campylobacter is reported as the major cause ofehak food-borne illness in the
European Union with over 220,000 human cases ofpglrhacteriosis reported in 2011
and 50 to 80% of these cases are attributed tohioéen reservoir. In order to determine
the impact of different control measures on redurctn public health risk, a “farm to fork”
QRMA model that details changes in prevalence amdber of campylobacter on chickens
throughout the production line from primary prodontto consumption was constructed.
The quantitative risk assessment model (QRAM) igdéid into 3 different modules:
primary production, slaughter and consumer. We tadhexisting models for primary
production and slaughterhouse modules to curresmdfr practices and data. In order to
construct the model for the consumer phase, a guifvpractices during the preparation of
a chicken meal was conducted on 659 consumers.objestive of this survey was to
investigate the habits of handling of chicken nmaaing the preparation of the meal, and
also to determine the proportion of risky behavitrat could lead to either direct or
indirect cross-contamination between the raw meat f@od ready to eat via hands or
utensils. The QMRA model was finally used to benahndifferent management scenarios
on the final risk.

Keywords: Campylobacter, risk assessment, conswress contamination
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[pmH-12]: Health & Hygiene (ID: 100132)
[Pakistan]

Ofloxacin Residues and Health Biomarkers in Meat of Brder

Rahman, Z. (1) and Asad,F. (2)

(1) Department of Physiology and Pharmacology, Ersity of Agriculture, Faisalabad-Pakistan; (2) &mment
College for Women, Jaranwala, Faisalabad. Pakistan

Corresponding author: drziar @yahoo.com

Quinolones are frequently used as antibiotics atitpo farms but their residual effects
causing oxidative damage in chicken muscle have besn addressed. We aimed to
investigate the effect of ofloxacin on total antitants and oxidants status in meat. Five
weeks old male broiler birds (n= 24) were treatéith wfloxacin @ 10 mg/kg b.wt/day for
5 consecutive days through drinking water and kepéa further 4 days of wash-out (day 6
to 10) . Control male birds (n=24) were offeredsfrevater during these days. Six birds
were killed from each group/day (from 6 to 10 dags)the detection of antibiotic residues
in serum, muscles and liver by using fluorescentdPParaoxonase, arylesterase and
catalase were analyzed from serum, muscle andbiyersing standard spectrophotometric
methods. Analysis of variance and Duncan Multipen&e (DMR) was applied to obtain
the significance difference (p<0.05) between ddiey &reatment. Ofloxacin in muscles and
liver did show a high residual effect (p<0.05) @y d after treatment and was significantly
lower on day 10 of experimental period. Oxidantustan serum, muscle and liver washigh
(p<0.05) on day 6 after ofloxacin therapy and revadihigh throughout the experimental
period. Ofloxacin treatment decreased (p< 0.05atgrase in muscle but not in serum on
day 10. Muscle catalase and serum paraoxonasesiggtificantly decreased by ofloxacin
on day 6 of the experimental period. On day 10 gh#goxidant capacity was improved
significantly. In conclusion our results did sholat presence of residues of ofloxacin
increases the oxidative level of muscles and hdstariorative effects on the quality of
broiler meat.

Keywords: Ofloxacin, Meat, Broiler, Antibiotic rekies, Health biomarkers
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[pmH-13]:  Health & Hygiene  (ID: 100193)
[Belgium]

Oral administration of the Salmonella Typhimurium vaccine strain
Nal2/Rif9/Rtt to chicks at day of hatch reduces shdging and caecal
colonization after challenge with a monophasic vaant of Salmonella
Typhimurium.

Kilroy, S. (1), Raspoet, R. (2), Haesebrouck, F.3Ducatelle, R. (4) and Van Immerseel, F. (5)

(1, 2, 3, 4, 5) Department of Pathology, Bacteggland Avian Diseases, Faculty of Veterinary MeaaiciGhent

University, Salisburylaan 133, B-9820 MerelbekelgBen
Corresponding author: sofie.kilroy@ugent.be

A monophasic variant of Salmonella Typhimurium, rBahella enterica serotype
1,4,[5],12:i:— is rapidly emerging worldwide. Ttssrotype is now considered to be among
the ten most common serovars isolated from humamsainy countries. The public health
risk posed by these emerging monophasic Salmomgldimurium strains is considered
comparable to that of classical Salmonella Typhigmarstrains. The serotype 1,4,[5],12:i:—
is frequently isolated from pigs but also poulycarrying strains from this serotype. In the
current study, we evaluated the efficacy of the maella Typhimurium strain
Nal2/Rif9/Rtt strain (contained in the commerciallyvailable live vaccines AviPro®
Salmonella Duo and AviPro® Salmonella VacT), totpob against infection with the
emerging monophasic variant in poultry. Three iretefent trials were conducted. In all
trials, laying type chicks were orally vaccinatedhwthe Salmonella Typhimurium strain
Nal2/Rif9/Rtt at day of hatch, while the birds weteallenged the next day with a different
infection dose in each trial (low, high and intetha¢e). For the intermediate dose study, a
seeder bird model was used in which 1 out of 3 atinwas challenged. All individual
birds were infected in the other trials. Data aedi from each independent trial show that
oral administration of the Salmonella Typhimuriutnagr Nal2/Rif9/Rtt at day of hatch
reduced shedding, caecal and internal organ cataiz of Salmonella Typhimurium
1,4,[5],12:i:—, administered at day 2 of life, sagting protection through a colonization-
inhibition phenomenon. This indicates that Salmian&yphimurium strain Nal2/Rif9/Rtt
can help to control Salmonella 1,4,[5],12:i:— irtfens in poultry.

Keywords: chick, monophasic, vaccine, salmonella
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[pPmN-01]:  Nutrition  (ID: 100007)
[Iran (Islamic Republic of)]

Antioxidant Status and Thigh Meat Quality of Broilers Chickens
Supplemented witha-Tocopherol Acetate, Pomegranate Peel and Peel Extta
in Diet

Saleh, H. (1), Golian, A. (2) and kermanshahi, H3)

(1) Department of Animal Science, Higher Educatiddamplex of Saravan. P.O. Box: 99516-34145, Sistach
Baluchistan, Saravan, Iran; (2, 3) Department oimfsh Science, Ferdowsi University of Mashhad, Mashh

Iran, .P.O. Box: 91775-1163
Corresponding author: saleh_tmu@yahoo.com

The effect of dietaryo -tocopherol ¢ -Toc), pomegranate peel extract (PPE) and
pomegranate peel (PP) on antioxidant status, dgitlausceptibility and quality of the
thigh meat during refrigeration were investigatedaficken.Three hundred and eighty four
1-d-old male broiler chicks (Ross 308) were obtdiffem a commercial hatchery. Broilers
were randomly allotted to 8 groups with 4 replicatef 12 birds each and standard
condition of temperature, humidity, ventilation a8 h of constant overhead fluorescent
lighting reared for 42 days. Broiler chicks werd f& dietary treatments including: control
diet, o-tocopherol diet (200 mg/kg), PPE diets (100, 260 300 mg/kg), and PP diets (1, 2
and 3 g/kg) during 0-42 d. There were no significdifferences in the concentration of
saturated fatty acid (SFASs) in the thigh meat amthrgtreatments (P>0.05). Long chain
PUFA n-3 insert levels were higher in the thighbodilers feda -Toc or high levels PPE
diets than in those fed control or PP diets (P<@fial phenolic content, thiobarbituric acid
reactive substances (TBARS) and estimated 1, lddigl?-picrylhydrazyl (DPPH)
radical-scavenging activity in the thigh meat weignificantly improved in chickens fed
diets containinga -Toc or PPE (P<0.05). Supplementation of diets wmid influence
superoxide dismutase (SOD) and glutathione persridéGPx) activities, but serum
malondialdehyde (MDA) was reduced in chicks fed Rk -Toc diets. In conclusion,
dietary supplementation with 200 and 300 mg/kg RR& improve the antioxidative
potential, and nutritional and functional qualitiet broiler thigh meat. The antioxidant
potential of PPE was equal to thatooftocopherol in refrigerated meat.

Keywords: Pomegranate Peel, Antioxidant Statusn&eContent, Long chain PUFA,
Broiler
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[pPmN-02]:  Nutrition  (ID: 100015)
[Iran (Islamic Republic of)]

The Effects of Supplementation with Probiotic, Synhbtic and Phytobiotic
compounds on Growth Performance and Immune Systemf@roilers under

Heat Stress

Asnaashari, A. (1), Youssefi, M. (2) and Solati, A. (3)
(1, 2, 3) Dept. of Animal Science, Islamic Azad Ugsity, Saveh Branch, Saveh, Iran
Corresponding author: myoussefi 1349@gmail.com

This experiment was conducted to evaluate the tsffet dietary supplementation with
probiotic, synbiotic and phytobiotic compounds orowgh performance and immune
system of broilers under heat stress. Two hundfgdsix male day-old Hybrid Ross 308
were divided in a completely randomized design with factorial arrangement consisting
of: eight treatments and four replicates. Dietapatments were fed: 1) Control (without
feed additives); 2) Control with probiotic (Prima)g300mg/kg); 3) Control with synbiotic
(Biomin IMBO) (1000 mg/kg) and 4) Control with ploytiotic (essential oils) (100 mg/kg)
and heat treatments including: 1) normal tempeeaturd 2) 39°C temperature were used
from 35 to 42-d. The traits including feed intakegight gain and feed conversion ratio
were measured every week. Antibody titer againsh Wumboro disease was determined
by ELISA Kit after 10 days after Gumboro vaccinatié\t 42 days of age, eight birds from
each treatment were selected and then blood ta&enwing vein to measure IgM and 1gG
by ELISA Kits. The results showed that average ydgiin was significantly different
between synbiotic supplementation diet and cordroing grower period (22-42 d); So
that, synbiotic supplementation diet had higherghtigain than the other treatments.
Overall, the 42-d period was numerically differbetween with synbiotic and phytobiotic
supplementation diets. But, body weight gain wag affected by environmental
temperature and interactions between dietary trewtsnand temperature. Also, antibody
titer, IgM and 1gG for the birds fed the experin@rtteatments were higher than the birds
fed to control (P<0.001). But, there was no sigaifit effect of house temperature or
interactions between dietary treatments and terymerson immunity system were not
significant. The results showed that supplememnatiith growth promoters in broilers diet
could be improved growth performance and immunystesm status.

Keywords: Broilers, growth, growth promoters, hsiaéss, immunoglobulins
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[pPmN-03]:  Nutrition  (ID: 100029)
[Nigeria]
Studies on carcass and meat quality attributes ofrbiler chicken fed graded
levels of detoxified Leucocephala basal diet.
Apata, E.S. (1), Koleoso, I.M. (2), Ogungbesan, A.M3) and Ishola, O.J. (4)

(1, 2, 3) Olabisi Onabanjo University; (4) Lagoat8tPolytechnic
Corresponding author: ebunoluapata2008@yahoo.com

Effect of feeding graded levels of detoxified Leewa leucocephala meal (LLM) basal
diet on carcass and meat quality attributes ofléraihickens was investigated. Seven
isonitrogenous and isocaloric diets were formulabeth for starter and finisher phases,
designated TI, T2, T3, T4, T5, T6 and T7 respettivEhe control diet no Leucaena meal
(T1) was maize-soybean based diet, while 5% sodied (T2), 10% soaked LLM (T3),
5% boiled LLM (T4),10% boiled LLM (T5), 5% raw LLM(T6) and 10% raw LLM (T7)
were incorporated into the diets and were supplésdenith 0.3% methionine. 140 day old
broiler chicks (Marshall Strain) purchased from €dgo Farm (Ota in Nigeria) were used
for this study. Completely randomized design (CRibth statistical model Yij=pu+Ti +
random error was employed. At the end of 8 weekig@ding trial, 56 birds (8 birds from
each group) were randomly selected, slaughteredpamckssed. Carcass cut — up parts
were weighed and their percentages calculated, meatlity was measured through
physical variables and sensory evaluation usireste tpanel and the scores were analysed
with a 9-point hedonic scale where 1 = dislike extely and 9 = like extremely. The
results showed that T5 had higher (p<0.05) livésarated, thigh and back weights as well
as carcass, thigh, back and wing dressing percentdgeat cooking loss and thermal
shortening were higher (p<0.05) in birds from Téilemeat from T1, T3, T6 and T7 had
higher (p<0.05) shear force values. Meat from birds'4 had higher (P<0.05) colour,
flavour and overall acceptability scores, while 8@d T5 had higher (P<0.05) tenderness,
juiciness and texture scores. It was recommendat] ibiled LLM be used in feeding
broilers since it gave higher carcass and meabat#s of broiler chickens in this study.

Keywords: Carcass Meat, Quality, Broiler chickebetoxified leucaena.
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[pPmN-04]:  Nutrition  (ID: 100032)
[Brazil]

Dietary supplementation with organic minerals and wamin E on the
incidence of carcass lesion, skin and meat quality of hiter chickens
Sanfelice, C. (1), Mendes, A. A. (2), Rodrigues, M. (3), Martins, B. B. (4), Aguiar, E. F. (5), Martins, M.
R. F. B. (6) and Milbradt, E. L. (7)
(1, 4, 5, 7) Animal Science graduate student, Slabfodeterinary Medicine and Animal Science, SaalB&tate
University, UNESP, Botucatu, SP, Brazil; (2) Pref@s Department of Animal Production, School of &fatary
Medicine and Animal Science, Sao Paulo State UsityerUNESP, Botucatu, SP, Brazil; (3) Undergraduat
student, School of Veterinary Medicine and AnimaieBce, Sao Paulo State University, UNESP, Botycsiy
Brazil; (6) Professor, Department of Anatomy, Biesces Institute, Sao Paulo State University, BatuSP,
Brazil.
Corresponding author: arielmendes@fmvz.unesp.br

Trace mineral nutrition is critical for the devetopnt and functionality of the muscular,
vascular, as well as connective tissues. In theesaay, vitamin E is important for health
because of its effect on the integrity and optifogiction of various organ systems. This
study aimed at evaluating the effect of dietaryptementation with organic zinc, organic
selenium or vitamin E on skin lesion (bruises, damis, cellulitis, and scratches), skin
quality (resistance, collagen layer and epiderriskness) and meat quality in broilers.
The diets were formulated based on soybean-cornméet Rostagno et al. (2011)
requirements. The feeding program consisted of btedhpre-starter, starter, grower and
finisher diets. A completely randomized experimédssign in a 3x2 factorial arrangement
of three dietary Vit E levels (100, 150, 200Ul/lggfl), two sources of minerals inorganic
(0.40 mg Se inorganic/kg and 72 mg/kg inorganic @nyrganic (0.3 mg Se organic/kg and
45mg/kg organic zinc) plus a positive-control diebmmercial premix). In total, 1260
broilers were distributed between the seven treatsneith six replicate pens of 30 birds
each. At 42 days of age, 420 birds were sacrifi(@@ per treatment, 10 per pen).
Immediately after scalding, carcasses were exanfmethe incidence of skin lesions, and
then approximately 2cm of the skin between thehthignd back were cut and measured
using a pachymeter before and after feather-plgckime same area of skin were collected
for histological examination. After 24 hours at G°meat quality parameters color, drip
and cooking loss were analysed. Data were analyge®NOVA using Statistic Software
Minitab 16 (Minitab, 2010) and means were compargdlukeys Test (P<0.05). Broiler
fed with organic zinc and selenium showed thicla@tagen layer and epidermis. Birds fed
with inorganic Zn and Se and 150Ul of vitamin E liael highest incidence of dermatosis.
Diets did not influence skin strength and meat itpalThe results showed that organic
minerals and vitamin E supplementation did notuiefice meat quality, skin lesion and
resistance, but that minerals in organic form skamad skin development with thicker
collagen layer and epidermis.

Keywords: Broiler chickens, meat quality, organimenal, vitamin E
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[pPmN-05]:  Nutrition  (ID: 100034)

(Egypt]

Broiler Response to Dietary Supplementation of Bady and Corn Wet Milled
Feed Products: Sensory Evaluation, Breast Meat Shedforce and Cooking

Loss during Growing and Finishing Periods

Eldeek, A.A. (1), Al-Sagan, A.A. (2), Abdelmohsn, M\. (3) and Elbanoby, M.A. (4)

(1) Poultry Production Department, Faculty Agriauodt, Alexandria University, Egypt, ; (2) King Ab@uaiz City
for Science and Technology Riyadh, Saudi Arabig; D&partment of Arid Land Agriculture, Faculty of
Meteorology, Environment and Arid Land Agricultudéing AbdulAziz University, Jeddah, Saudi Arabi&)
Faculty of Veterinary, Cairo University

Corresponding author: eldeek@yahoo.com

Broiler meat and meat colour qualities are considethe most important factors for
consumer and poultry meat industry. Therefore aiheof this study was to investigate the
effect of phase feeding on the meat quality andwoscores of broiler breast. During the
growing and finishing period, broilers were fedfelient levels of Corn Wet Milled Feed
Products (CWMFP) and barley based diets. A totahber of 480 unsexed Ross broiler
chicks (3 days old) were randomly distributed i8treatments and were kept under similar
conditions. Each treatment comprised of 4 replgai€ 15 chicks. During the starting
period, chicks were fed starter basal diet (cord anybean meal), while, during the
growing and finishing periods, the first and fiftreatments were fed the grower and
finisher basal diet and used as control. Second] #nd fourth experimental treatments
were fed the grower and finisher basal diet witbohporation of barley (Bar) with 10 %
during growing period and 20% during finishing peki respectively. The sixth, seventh
and eight experimental treatments were fed the groand finisher basal diet with
incorporation of Bar by 20 % during growing periadd 30% during finishing period,
respectively. Moreover, at each level of barlepriCGluten Meal (CGM) or CWMFP
(corn gluten meal, corn gluten feed and corn gexeme incorporated in the experimental
diets as a source of protein Results showedeladind muscle colours for the groups fed
both levels of Bar plus CGM or CWMFP were signifidg higher when compared with
control groups. While there were no significantfeliénces among all treatments in skin
colour score. Highest level of Bar in grower aimisher broiler diet significantly increased
yellowness of muscle compared with those fed low EBael. Redness and lightness
muscles colours scores were not affected for biedeiving both levels of Bar, regardless
of CWMFP. Sensory evaluation of breast meat @flay juiciness, tenderness and
appearance) was not affected by dietary treatmientgower and finisher broiler diets.
Broiler received highest Bar level had the highgstar force compared with the other
experimental groups, while the highest significanbking loss was recorded for those
received CWMFP plus the highest level of Bar.

Keywords: broiler- barley- CWMFP- Shear force- mgadlity
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[pPmN-06]:  Nutrition  (ID: 100035)
[Saudi Arabia]
Colour value, sensory evaluation and meat quality @racteristics of broiler
supplied with barley and corn milled feed products in tkeir finisher diet
Alsagan, A.A. (1), Eldeek, A.A. (2), Alharthi, M.A.(3) and Elbanoby, M.A. (4)
(1) Dept. General directorate of Research Gralisg Abdulaziz City for Science and Technology Rijia Saudi
Arabia; (2) Dept. Poultry Production Department,iwgnsity of Alexandria, Egypt; (3, 4) Dept. Aridahd
Agriculture Faculty of Meteorology Environment aAdid Land Agriculture, University of King Abdul Az

Saudi Arabia
Corresponding author: abdeen@kacst.edu.sa

The quality of broiler meat and meat colour are riest important factor for the product
quality and poultry meat industry. Therefore, #im of this study was to investigate the
effect of phase feeding on the meat quality charatics and colour scores of broiler
breast meat at 42 days of age. The chicks wereoifiedorn wet milled feed products
(CWMFP) and barley based diets during finishingiqmkr All experimental diets were
formulated to be iso-caloric and iso-nitrogenoustofal number of 420 unsexed Ross
broiler chicks, three days old, were randomly disitied into 7 treatments. 4 replicates of
15 chicks each were used. Chicks were kept undwuilasi environmental conditions.
Chicks were fed starter and grower basal diet wittamy supplement during the starting
and growing periods. During the finishing perioe tlirst treatment was fed the finisher
basal diet without any supplement and used as aontrSecond, third and fourth
experimental treatments were fed the finisher bdisalalong with the supplement and 20%
barley during the finishing period. Fifth, Sixtmdiseventh experimental treatments were
fed the finisher basal diet along with the suppleth@nd 30 % with barley by during the
finishing period, respectively. The supplementsduse this study were CWMFP: corn
gluten meal (CGM), corn gluten feed (CGF) and cgemm (CG). Meat quality, meat
colour, cooking loss, colour of legs and skin waegrmined in accordance to scientifically
know procedures. The results indicated significdifferences between treatments in leg
colour, muscle colour scores, sheer force and ogoliss. The highest leg colour value
(4.75) was recorded for both broilers receiving blasal + low barley (20%) + CGM and
basal + high barley (30%) + CGM in the finishertdis compared with other treatments,
while the highest scores for muscle colour (yetiess) was recorded for those fed with
basal + (CWMFP) + high barley (11.72). Broiler thateived the high level of barley in
their finisher basal diet recorded the highestifizant shear force (2.72) compared to the
other experimental groups. Broiler fed finisher &as CWMFP + high barley recorded the
highest significant cooking loss (27.3%).

Keywords: corn wet milled feed products, barleyatmguality, colour scores
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[pPmN-07]:  Nutrition  (ID: 100064)
[China]
Effects of Different Oil Sources on Growth Performace, Carcass
Composition and Meat Quality in Broiler Chickens
Zhang, Y.N. (1), Qi, B. (2), Zhang, H.J. (3), Wang. (4), Yue,H.Y. (5), Wu,S.G. (6) and Qi,G.H.7{

(1, 2, 3,4,5, 6, 7) Feed Research Institute, €@rmcademy of Agricultural Sciences, Beijing 10008hina
Corresponding author: fowlfeed@163.com

This study was conducted to examine effects ofetkfit commercially available oils
sources in Chinese poultry industry on growth pennce, carcass composition and meat
quality in broiler chickens. A total of 360 day-oidale Arbor Acres broiler chicks were
allotted into one of the four treatments fed witticken oil, duck oil, linseed oil or fish oil.
Adding level of oil was 3% during starter phase2@0d) and 3.5% during grower phase
(21-42 d). All the diets were isoenergetics. Reasatliowed that poultry (chicken or duck)
oil had better feed efficiency during starter phamed ~10 g higher ADG during grower
phase as well as ~ 5 g higher ADG during whole ermntal period (0-42 d) than fish oil.
No changes in carcass composition of d 21 existddcken oil elevated breast muscle
percentage compared to fish oil at 42 d. The pH @dur of breast muscle varied a lot
among treatments. Fish oil led to lower initial p#bmin post-mortem) of breast muscle
than poultry oils (6.53 vs 6.74). Chicken or daikgenerated higher L* values (53-57 vs
43-53) and lower a* values (4.3-5.6 vs 6.6-8.4bii@ast muscle than linseed oil or fish oil,
and chicken oil addressed higher b* values ( 18.2-Ys 14.4-15.3) of breast muscle than
fish oil at 45 min or 24 h post-mortem. Althougle trude fat contents in breast muscle did
not differ among treatments, poultry oils group hhiher cholesterol and lower
triglyceride content than linseed oil or fish oilogp. Fatty acid (FA) profile in breast
muscle revealed that poultry oil groups had inedasmount of saturated FA and linseed
oil or fish oil group had higher amount of polyunsated FA. Taken together, our data
suggest that poultry oils may improve growth andcass composition, while linseed or
fish oil may decrease growth.

Keywords: Oil sources, growth performance, carcassposition, meat quality, broiler
chicken
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[PmN-08]:  Nutrition  (ID: 100065)
[Greece]

Effect of dietary spirulina on broiler performance and meatlipid oxidation
Bonos, E. (1), Kasapidou, E. (2), Kargopoulos, A3), Karampampas, A. (4), Christaki, E. (5), Florou-
Paneri, P. (6) and Nikolakakis, I. (7)

(1, 2, 3, 4, 7) School of Agriculture Technologyol Technology and Nutrition, Department of Agriauél
Technology, Technological Educational Institutioh Western Macedonia, Florina, Greece; (5, 6) Schafol
Veterinary Medicine, Faculty of Health Sciencessfatle University of Thessaloniki, Thessalonikie@ce
Corresponding author: eleftherios.bonos@gmail.com

Spirulina (Arthrospira platensis) is a blue-greencroelga, with many bioactive
compounds such as proteins and essential amincs,apolyunsaturated fatty acids,
vitamins, minerals and antioxidants. Aim of thiadst was to examine the possible effects
of dietary spirulina on broiler chicken performangarameters and meat resistance to
oxidation under refrigerated storage. One hundwexhty 1-day-old broiler chickens were
randomly assigned to three treatment groups witi feplications of ten birds. The birds
were housed in floor pens with litter and were é&propriate commercial diets with the
addition of 0 g/kg (Controls), 5 g/kg (Spir-5) 00 §/kg (Spir-10) dried spirulina powder
until day 42. According to the performance resualt®rage body weight did not differ
(P>0.05) between the three treatment groups at dayand 42 of age. Also, oxidative
stability was determined as thiobarbituric acidctesy substances (TBARS) on air packed
skinless breast (m. pectoralis superficialis) andh (m. biceps femoris) samples stored at
4°C for 5 days,, but no significant differences (P%).were noticed between the three
groups. Therefore, dietary spirulina had no adveffeets on the performance and the meat
lipid oxidation under refrigerated storage. Siillcould be a promising natural functional
ingredient due to its potential beneficial propestialthough further investigation is needed.

Keywords: Spirulina; broilers; performance; meataxive stability
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[PmN-09]:  Nutrition  (ID: 100066)
[Greece]

Effect of dietary Ascophyllum nodosum on broiler peformance and meat
lipid oxidation
Kasapidou, E. (1), Bonos, E. (2), Kargopoulos, A3), Tsirantonakis, A. (4), Christaki, E. (5), Florai-Paneri,
P. (6) and Nikolakakis, I. (7)
(1, 2, 3, 4, 7) School of Agriculture Technologyol Technology and Nutrition, Department of Agriauél
Technology, Technological Educational Institutioh Western Macedonia, Florina, Greece; (5, 6) Schafol

Veterinary Medicine, Faculty of Health Sciencesstatle University of Thessaloniki, Thessalonikie8ce
Corresponding author: eleftherios.bonos@gmail.com

Ascophyllum nodosum, is well known brown macroalgeentaining many nutritional
components, such as polysaccharides, fatty acids amioxidants. This study was
performed in order to examine the effects of dietA&r nodosum on broiler chicken
performance parameters and meat resistance totimxidander refrigerated storage. For
this reason, one hundred sixty 1-day-old broileckdns were randomly assigned to four
treatment groups with four replications of ten birdll birds were housed in floor pens
with litter and were offered appropriate commerdi#ts with the addition of 0 g/kg
(Controls), 5 g/kg (Asc-5), 10 g/kg (Asc-10) or @Bg (Asc-20) dried A. nodosum powder
until day 42. The results of the trials showed that average body weight of the birds did
not differ (P>0.05) between the four treatment goat days 21 and 42 of age. In addition,
feed consumption and feed conversion ratio did differ (P>0.05) between the four
groups. Furthermore, oxidative stability was defasd as thiobarbituric acid reacting
substances (TBARS) on air packed skinless breaspéctoralis superficialis) and thigh
(m. biceps femoris) samples stored A4C4for 5 days, but no significant differences
(P>0.05) were noticed between the four groups.ddyef. nodosum could be utilized in
broiler chicken diets up to 2%, without any advezffiects on performance and meat lipid
oxidation under refrigerated storage. Neverthelisther investigation is needed in order
to evaluate its possible functional benefits onlfpgunutrition and meat quality.

Keywords: Ascophyllum nodosum, algae, broilersfgrenance, meat oxidative stability
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[pPmN-11]:  Nutrition  (ID: 100072)
[Poland]

Omega-6 to omega-3 fatty acids ratio in muscles gfuails fed linseed diet in
different growth periods.

Potawska, E. (1), Lipiaska, P. (2), Tolik, D. (3) and Horbanczuk, J. (4)

(1, 2, 4) Institute of Genetics and Animal Breed®®S; (3) Warsaw University of Life Sciences, Dépwnt of

Food Technology, Faculty of Food Sciences
Corresponding author: e.polawska@ighz.pl

The aim of the study was to determine optimal ghopgriod of quails in which linseed
supplementation should be applied to obtain optioméga-6 to omega-3 fatty acids ratio
in muscles. The study was carried out on 32 qlaitg until 6 weeks of life. For the first 2
weeks of life all animals were fed on standard ,d@id then assigned to 4 dietary
treatments as follows: C- fed on standard diet|u@tiweeks, L - fed on linseed
supplemented diet until 6 weeks, CL — fed on stehdi#et in period 2-4 week and fed on
linseed diet in period 4-6 week, and LC - fed arsdied diet in period 2-4 week and fed on
standard diet in period 4-6 week. The control da@itained: soya bean meal, maize, wheat,
triticale, rapeseed meal, rapeseeds, soy oil atat@protein. Experimental diet was made
on the basis of a control diet, a part of whictpéseed) was replaced with 4% of linseed.
Protein and gross energy contents (265 g.kg-1 cprdeein and 2950 kcal.kg-1 gross
energy) were kept constant across the diets. Tihedeids analyses were prepared in breast
and leg muscles and analysed using gas chromatogrépe ratio of omega-6 to omega-3
was in breast muscles as follows: 32, 31, 7.5 a@® 4n C, LC, CL and L group
respectively. In leg muscle the ratio was 21.8423.6 and 5.3 in C, LC, CL and L group
respectively. The results of the study indicathdt tto obtain optimal ratio of omega-
6/omega-3, which is close to value recommended BOWNh human nutrition, the quails
should be fed on linseed diet from second to six¢iek of life (P<0.05). Shorter linseed
supplementation has more beneficial effect (P<Od@bomega-6/omega-3 ratio when is
applied in two last weeks of quails life than itdpplied in the former growth period.
Conceptualized and realized within the project 201/D/NZ9/00676 financed by National
Science Centre.

Keywords: omega-6/omega-3 ratio, quails, breasti@emanuscle
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[pPmN-12]:  Nutrition  (ID: 100074)
[Poland]

Retinol, a-tocopherol andy-tocopherol content in breast muscles of quails.
Lipi fiska, P. (1), Bujalska, M. (2), Jéwik, A. (3), Horbanczuk, J. (4) and Potawska, E. (5)

(1, 2, 3, 4, 5) Institute of Genetics and Anima¢@&ting PAS

Corresponding author: lipinskapaulina87@gmail.com

The aim of the study was to determine the contérgtiol, a-tocopherol ang-tocopherol

in breast muscles of quails fed standard and lthsesplemented diet. The study was
carried out on 32 quails, 16 per each dietary @Deard diet, L-4% linseed
supplementation) treatment. The control diet comtdi soya bean meal, maize, wheat,
triticale, rapeseed meal, rapeseeds, soy oil atat@protein. Experimental diet was made
on the basis of a control diet, a part of whictpéseed) was replaced with 4% of linseed.
Protein and gross energy contents (265 g.kg-1 cprdeein and 2950 kcal.kg-1 gross
energy) were kept constant across the diets, wheheafat content differ across the diets
(C diet -60 g.kg-1 and L diet 74 g.kg-1). The teont of retinol,a-tocopherol andy-
tocopherol was determined by HPLC method in breastples. The statistical analysis was
computed using STATISTICA (ver. 9, StatSoft IncSA). Tukey-tests were calculated at
a 5% significance level to compare treatment mdansignificant effects. The retinol
content in muscles of quails from C group was high8&g/100g) than in L muscles (43
1g/100g) (P<0.05). Contrary;tocopherol ang-tocopherol was higher in L muscles (42
1g/100g and 1.01mg/100g, respectively) than in Gales (34 pg/100g and 0.97mg/100g,
respectively, P<0.05).

The conclusion of this study is that linseed supstation to quail diet has positive effect
on tocopherols content, but not on retinol contarnuscle. Conceptualized and realized
within the project 2011/01/D/NZ9/00676 financedNigtional Science Centre.

Keywords: retinolg-tocopheroly-tocopherol, quails
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[pPmN-13]:  Nutrition  (ID: 100081)
[Netherlands]

The Effect of Dietary Zinc Source and Level on Carcass Defexin Broilers
Wahlstrom, A. (1), Tondeur, W. (2), Khattak, F. (3)and Rapp, C. (4)

(1, 4) Zinpro Animal Nutrition Inc., Boxmeer, Holld; (2) Veterinary Training Consultancy and Advice,
Doesburg, Holland; (3) Avian Science Research @eatyr, Scotland

Corresponding author: awahlstrom@znpro.com

Hematomas, skin ruptures, and epiphysiolysis (lo&usion) are costly defects observed
in European poultry abattoirs. Zinc deficiency Hasen shown to disrupt endothelial
barrier, decrease skin strength and deterioratietskéntegrity. The aim of this study was
to determine the effect of Zn source in reducingsthdefects. A total of 1296 day-old
Ross 308 male broilers were allocated to one of fiietary treatments: 40 ppm Zn
supplemented as ZnS04 [40ZS], 40 ppm Zn as zinomaracid complex (Availa®Zn,
Zinpro Corporation, Eden Prairie, USA) [40AZ], 8pm Zn as ZnSO4 [80ZS], or 40 ppm
Zn as ZnSO4 + 40 ppm Zn as zinc amino acid complém0]. The experimental design
was a randomized complete-block, with each treatnheming 12 replicate pens of 27
birds. Birds were processed at 35 d of age, whedarthination of carcass characteristics
and scoring of pododermatitis, hock lesions, andass defects were conducted. Weights
and yields of carcass and breast, incidence of gemheatitis, and hock lesions were not
affected (P > 0.05) by dietary treatment. Bor@rpsion was affected by Zn source, with
less severe bone protrusion observed in carcasdaisds fed 40/40 compared to 40ZS,
while 40AZ and 80ZS treatments were intermediat8, (2.2, 3.3, 4.2 %, respectively; P <
0.05). Proportion of carcasses with mild bone pigion was higher in treatments with zinc
amino acid complex (40AZ, 20.6%; 40/40, 23.9%), pamed to inorganic Zn source
(40ZS, 10.1%; 80ZS, 10.0 %), P < 0.05. Proportibnarcasses without skin rupture was
greater (P < 0.05) when 80 ppm supplemental Znpsagided, compared to 40 ppm Zn as
ZnS0O4 (40/40, 64.4 %; 80ZS, 55.8 %; 40ZS, 37.8 WhiiJe sole source zinc amino acid
complex (40ZS) was intermediate (45.6 %). Propartf carcasses without hematomas
was greater (P < 0.05) with increasing level otznlphate (40ZS, 39.4 %; 80ZS, 50.0 %).
Extent of carcasses lacking hematomas was evermethigh< 0.05) with the inclusion of
zinc amino acid complex (40AZ, 67.5 %; 40/40, 64&. These data show that
supplementation of zinc amino acid complex decraseiler carcass defects.

Keywords: Zinc, Organic-Zn, carcass quality, hemats, bone protrusion

World's Poultry Science Journal, Volume 71, Supplement 1 166



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[pPmN-14]:  Nutrition  (ID: 100103)
[Algeria]

Effects of linseed (Linum usitatissimum) dietary spplementation on body
weight, mortality, blood pH and body temperature of lyoilers raised in high

ambient temperature

Bengharbi, Z. (1), Dahmouni, S. (2), Mouats, A. (33nd Halbouche, M. (4)

(1, 2) Dépt. de Biologie, Faculté des SNV, Univigrsie Mostaganem; (3, 4) Dépt. d'Agronomie, Facdés
SNV, Université de Mostaganem

Corresponding author: miloudhal bouche@yahoo.fr

Hot climate is probably the most obvious constramtthe future development of the
poultry meat industry in general but in hot cowsgriin particular. High ambient
temperature, especially when coupled with high ity imposes severe stress on birds
and leads to increased mortality and reduced pegoce. This study was conducted to
investigate the effects of ground linseed (Linuntatissimum) dietary supplementation on
broilers resistance to high ambient temperaturefirash. Composition and nutritive
metabolizable energy of the experimental diet vasgessed and balanced (Huthail et al.,
2011). The experiment consisted of 200 chicks (HBfbard 15), at the end of the starter
phase, were divided onto two groups (n = 100): &tetrol (C) was fed commercial diet
and the treatment group (LS) was fed ground linsegiplemented diet (5%) Animals, at
local marketing age (54 days), were exposed taatsteess of 36+1°C for 6 hours. Prior to
sacrifice, body weight, blood pH and body tempewaif 15 birds from each group were
measured and recorded. Data were subjected toudti#actorial ANOVA using GLM; all
data are presented as mean+ standard deviatiomsl &e<0,001 was taken as statistically
significant. Results showed that the treated groiags, compared to controls, were more
resistant to the heat stress at finish period fledeay increased body weight (2262.80+37¢g
vs 2057+25¢g) and decreased mortality (8% vs 20%gs€& findings were confirmed by a
slight increase in blood pH (7.39+0.1 vs 6.96+0.8@)d significant decrease in body
temperature (41.2° C vs 42° C) of C and LS groupspectively. Ground linseed
supplemented diet with its bioactive molecules saslomega 3 and omega 6 unsaturated
fatty acids, lignans and essential oils helpecitucing the detrimental effect of heat stress
in broilers raised at 36+1° C and, consequentbntribute to dissipate metabolic heat. This
resistance may be due to the rich linseed antioxidampounds which may decrease the
oxidative stress. These results indicated thasthpplementation of flaxseed improved the
performance and reduced the mortality of broilexared under heat stress and tend to
improve animal’s heat stress resistance.

Keywords: blood pH, body weight, flaxseed, heatsgr mortality,
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[pPmN-15]:  Nutrition  (ID: 100135)
[France]

Influence of beta-mannanase on the performance ofta;dard chickens fed

diets containing different sources of beta-mannan

Poulsen, K. (1), Corniaux, A. (2), Bostvironnois, C(3), Goudeau, C. (4) and Lechartier, G. (5)

(1) ELANCO —Plantin en Moretuslei 1A - 2018 ANVEREELGIQUE; (2) PROVIMI —Parc d’activité de
Ferchaud - 35320 CREVIN FRANCE; (3, 4, 5) ELANCO4-Boulevard Vital Bouhot CS 50004-92541

NEUILLY SUR SEINE CEDEX France
Corresponding author: goudeau_christele@elanco.com

Beta-mannans are components of the wall of somdsssech as legumes (soybeans),
rapeseed and sunflower. They can stimulate thagnnamune system of birds because of
the analogy between their molecular structure &wode of germs walls (bacteria, viruses,
fungi). The inappropriate immune response inducetdta-mannans (=FIIR, Feed Induce
Immune Response) leads to a waste of energy ob 1% of metabolizable energy (90
kcal). This wasted energy impacts the growth perforce and leads to economic losses.
The use of certain enzymes called beta-mannanas@tsahis waste. The objective of this
study was to evaluate the effects of a beta-marsgariglemicell®) in commercial
conditions in various food formulations (with basfenvheat and corn), containing different
sources of beta-mannans and in the presence of etilymes (xylanase, phytase and
glucanase). Two types of formulas were used: a dtamwith a source of beta-mannans
provided by soybean meal (first trial) and a foranwlith diversified beta-mannans sources,
soybean meal, rapeseed and sunflower (second tHath formula was tested via three
different diets: positive control (free diet Henli@g, negative control (diet - 90 kcal) and
test control (diet - 90 kcal + Hemicell® at 110 W/ 8 repetitions of 92 chickens (Ross
PM3 fattening during 36 days) were performed foe three different diets in both
formulation trials. The criteria of mortality, wéigat slaughter, average daily gain, feed
intake, and feed conversion adjusted at 1, 8 kguaifdrmity of each group were followed.
The results show that Hemicell® is also effective different feed using unique or
diversified sources of beta-mannans (same perfarenan better vs positive control, P<
0,01). It allows a sparing of 50 Kcal / kg feed,anerage, and a significant improvement in
the uniformity of the flock (P< 0,05).

Keywords: Broilers, Soya, enzyme, beta-mannans-tetnnanase
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[pPmN-16]:  Nutrition  (ID: 100137)
[Algeria]
Effect of heat stress on soybean meal protein digestibiliiyp rooster
Dorbane, Z. (1) and Boudouma, D. (2)

(1) National Veterinary School of Algeria; (2) Natial Agricultural School of Algeria
Corresponding author: zahiador bane@hotmail.fr

Summer temperatures in the Mediterranean countiiefyding Algeria, impose severe
stress on the broiler and lead to reduced perfocmaRoor growth performance is often
correlated with low nutrient digestibility and mbtdic utilization. The objective of this
study was to measure the effect of high temperatarine apparent and true digestibility of
soybean meal protein. The assay was conducted onyéars old roosters of the local
population, kept in individual metabolic cages.olr study, two assay were conducted; in
the first one 11 roosters were housed at 22.68%°C. and in the second one 9 birds were
raised under an ambient temperature of 30.71 +°G.2After an adaptation period of 3
days, birds were starved during 24 hours and teenfdr 3 days with soybean meal in
crumb form (88.27% DM, 42% CP). After that, theyrevstarved for 1 day, a second day
of starvation was observed to collect the endogemxereta. Total excreta were collected
from all birds, and water and the soybean meal vedfered ad libitum throughout the
adaptation and assay periods. Ambient temperatfieeted significantly (P<0.05) the
apparent digestibility value of soybean protein.2026 (at 22.69°C) vs 90.66% (at
30.71°C) as well as of the true digestibility valu®2.67% (at 22.69°C) vs 91.08 (at
30.71°C). However, the difference between the \mbfesoybean meal protein digestibility
in rooster kept under optimum and high temperatas low, that can be a consequence of
better tolerance of animals from local populatioritte heat stress. The data obtained show
that under high ambient temperature, digestivazatibn of soybean meal protein was
reduced dictating a fine-tuning in poultry ratiarrhulation. Adjusting ration formulation
based on environmental temperature would also eedie cost of feed and minimize
excess nitrogen effluent in poultry manure durinmsier season.

Keywords: Digestibility, protein, rooster, soybaaeal, temperature
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[pPmN-17]:  Nutrition  (ID: 100140)
[Hungary]
The effect of thyme and rosemary supplement on roast gaosneat quality
Szabd, R. T. (1), Erdélyi, M. (2), Drobnyak, A. (3)Kérézsi, V. (4), Balogh, K.M. (5), Mézes, M. (6and
Weber, M. (7)
(1, 3, 4, 7) Institute of Animal Husbandry, Szesivan University, Hungary; (2, 5, 6) Department\aftrition,

Szent Istvan University, Hungary
Corresponding author: szabo.rubina.tunde@hallgato.szie.hu

There are numerous data showing thet that nateeal &dditives, such as herbs, spices and
medicinal herb extracts have positive effect on ¢hewth and health status of farm
animals, including goose. For instance rosemaryaios 6-8% of tannin, its dried leaves
contains 1-2%, and the fresh shoots contain 0.%lSsential oil. Thyme contains 1-2 %
essential oil, tannin, bitter substances, sapomihrasin. The purpose of present study was
to investigate the effect of rosemary and thymeo#st goose rearing in comparison with
synthetic antioxidant (AO). Babat grey landes gegsee didivided in two groups (mixed
sex ratio): complete (n=600) fed with complete femmtaining synthetic AO (25018.36
mg/kg dry matter content) and experimental (n=166&) with the same basal diet
supplemented with rosemary and thyme (both 60000kgngry matter content), but
without additional synthetic AO. The animals weeel fwith the above mentioned diets in
the period of the entire rearing from day 1 up taéeks. Meat quality parameters - pH,
colour (CIELab parameters with reflectance specttoy), kitchen technical losses
(cooling and cooking loss) and friability - wereaéysed in the thigh and breast of the
geese. The pH and colour values (L*a*b*) of thighdabreast showed no significant
difference between the complete and the experirhgmtap, although the difference of
visual perception AE*) for thigh was ‘well visible’ (5,68), while forbreast it was
‘perceptible’ (1,66). The average cooling loss Wassame in breast samples of goose from
both groups, but cooking loss was significantlyhigigin the complete group as compared
to the experimental one (fed with herbal suppledhimeans that rosemary and thyme
supplementation has positive effect of cooking lafsreast and thigh meat. No significant
difference was found in the body weight but thedfé® gain ratio was more favourable in
the experimental (2,76 kg feed/kg body weight gais)compared to the control (2,83
kgfeed/kg body weight gain). Based on the resufitpresent study rosemary and thyme
can be use as natural feed additives in geesegeari

Keywords: rosemary, thyme, feed supplement
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[pPmN-18]:  Nutrition  (ID: 100144)
[Hungary]
The effect of oregano supplement on turkey meat quigy, lipid peroxidation
and antioxidant status
Drobnyék, A. (1), Erdélyi, M. (2), Mézes, M. (3), $abo, R. T. (4), Szélisiné Bende, R. (5), Horvainé Szabd,
M. (6) and Weber, M. (7)
(1, 4, 6, 7) Institute of Animal Husbandry, Szestvén University, Hungary; (2, 3) Department of fititn, Szent

Istvan University, Hungary; (5) Gregus Maté Agricual Vocational School, Hungary
Corresponding author: drobnyak.arpad@hallgato.szie.hu

The main purpose of present study was to investifa# potential antioxidant effect of
oregano with the investigation of some meat quadityl lipid peroxidation parameters.
Total of 2134 hybrid turkeys (Converter, Hendrixr@tcs) were investigated in the period
of rearing (from 6 to 16 weeks of age). Two expermtal groups (n= 1067 in each) were
composed, a control (complete feed without oregsuqgplementation) and experimental
(complete feed supplemented with oregano). Bloadpées (n=20 from each group) were
collected from aa. carotis ext. and int., v. jugislat bleeding . Blood was separated by
centrifugation and blood plasma and red blood t&lhaemolysate was used for analyses.
Liver samples (n=20 from each group) were takent-pwstem during dissection and
stored at -180C until analysis. Liver 1:9 homogenats prepared (+ 40C, 0.65 % wiv
NacCl) immediately before analysis. Breast and lezatsamples (n=20 from each group)
were taken from the left medallion and left leg.eTdnimals were caught the infusion in
water durig the rearing (150 ml/1000l). We ensutkd infusion 3 days per a week
permanently, then we applied 4 days break. Amongtmaality parameters the pH at 45
minute after slaughtering (pH1) and after cooliqmHZ) and colour (CIELab L*a*b*
parameters with reflectance spectrometry) 24 haftes slaughtering were measured. Lipid
peroxidation was measured with the determinationnaflondialdehyde (MDA), and
antioxidant parameters with the amount of reduckdathione (GSH) and activity of
glutathione peroxidase (GPx) in blood plasma, rémbd cell haemolysates and liver
homogenate. Oregano supplementation did not cagsiicant changes in meat quality of
leg, but breast became darker and reddish (L*=5129818.29 vs. L*=49.52, a*= 19.31)
which is appertain to ,noticableAE*=2.9) category in terms of visual perception. e

of breast and leg was within the normal range dfey meat in both groups. Favourable
and significant changes were found in GSH contedt@Px activity in blood plasma (GSH
P=0.013), red blood cell haemolysate (GPx P=0.088y liver homogenate (GPx
P=0.00006) as effect of oregano supplementatiomveiter, MDA content was the same in
both groups and samples.

Keywords: turkey, oregano, meat quality,
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[pPmN-19]:  Nutrition  (ID: 100153)
[France]

Influence of the incorporation into the feed of catium Pidolate on the

guantitative and qualitative parameters of the broiler production.

Roulleau, X. (1) and Alleno, C. (2)
(1) DIETAXION; (2) ZOOTEST Experimental Center
Corresponding author: b.pollet@dietaxion.com

The frequency of musculoskeletal disorders in coroiak broiler has become a real
economical and welfare issue. From multifactoriagjios (genetic, density, litter quality,
nutrition...), those disorders are expressed by coloskeletal deformations and
inflammations. Associated pain can affect the gbitb access to resources (feeders,
drinkers) for the animals more seriously hurt. @adtPidolate is described in the literature
for its strong ionization power in comparison wittier calcium sources and for its specific
role in the synthesis of the bone collagen tisssrently widely used in the pullet's
preparation with a bone development strategy,whisk studies its impact on bone quality
on broilers. Each group is composed of 8 repeattiof 40 broilers Ross® (M99xPM3)
(22.5/ m?). First group (control) is fed under ttecommendations of the genetic strain
company. Second group received Calcium Pidolaterparated, from O to 21 days, at 300
ppm in substitution of 300 ppm of calcium carbonatethe control diet. Quantitative
parameters (weight, feed intake, FCR) and qualiéaibone stiffness, yields) are studied at
35 days. Variables are subjected to analysis danee (Kolmogorov-Smimov and Bartlett
test). Calcium Pidolate incorporation during tivetfdays of life, improves the quality of
bone deposition (bone stiffness: +14%). Feed intae significantly improved (+3.4%)
exclusively during the last 15 days of life. FCRiuetion (-1.22%) and bodyweight gain
(+4%) are both significant at 35 days. Bone mdtalmoimprovement (collagen, calcium,
phosphorus) during initial stage participates inetter welfare and mobility at the end of
fattening. By facilitating the access to resourdhe, animals, especially the heavier ones,
maintain high growth until the last day. The impeaent of the "skeletal" welfare becomes
a lever for performance and for maximal expressibiiie genetic potential.

Keywords: Leg quality, Bones, Mobility, PidolatealCium
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[pPmN-20]:  Nutrition  (ID: 100160)
[Egypt]
Effect of Essential Oil of Garlic and probiotic onPerformance, Carcass and
Lipid Metabolism of Growing Japanese Quail
Zeweil, H. (1), Abd EI-Rahman, M. H. (2), Zahran, SM. (3), Dosoky, W. M. (4) and Abo-Mahara, M. (5)
(1, 2, 3, 4, 5) Department of Animal and Fish Puithin, Faculty of Agriculture (Saba Basha), Unitgrof

Alexandria, Alexandria, Egypt
Corresponding author: hszeweil @yahoo.com

The objective of this study was to compare the orsp of growing Japanese quail to
dietary supplementation with probiotic (Aspergillnger) and garlic oil and evaluate the
growth performance, carcass and lipid profile usi2§ seven-day Japanese quail of both
sexes from one week to six weeks of age. The quaie randomly assigned to four
treatment groups in a completely randomized desigmh each treatment replicated three
times. Four diets were formulated with diet 1 conitay no supplement. Diet 2 contained
0.05 % probiotic (Aspergillus niger). Diets 3 ana@htained garlic oil at 0.025 and 0.050
%, respectively. At six weeks of age six birds freach treatment were randomly chosen
and slaughtered and blood samples were collectesul® showed that body weight gain
and feed conversion ratio improved by different damentations as compared to the
control group. Percentage of spleen, bursa and ubygland increased, while liver
decreased in quail fed different feed additives@mpared to the control group. Significant
reduction in serum blood cholesterol, triglyceridiesal lipids and low density lipoprotein
were recorded for quail fed supplemented dietshiBtic supplementation lowered lipid
peroxiadation (MDA) and elevated plasma total addiant capacity, followed by 0.05 %
garlic oil supplementation as compared to the abiggroup. The study indicated that garlic
oil and Aspergillus niger as probiotic could effeety be added to quail ration to improve
the performance of the birds and to optimize lipidfile.

Keywords: Japanese quail, Garlic oil, Probioticif@®®nance, Lipid profile
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[pPmN-21]:  Nutrition  (ID: 100163)
[Egypt]
Effect of dietary Sugar Beet Pulp Ethanolic extract on productive
Performance, Immunization, and Meat Quality of Broiler Chicks
AbouSekken, M.S.M. (1), Shaban, S.A.M. (2), Deiflah, Randa. A. (3)
(1) Env. Sustainable Dev. Dep., Envi. Studies& Rest., Univ. of Sadat City, Egypt; (2, 3) Prod.sRdnstitute,

Agric. Res. Center Minist. of Agric, Giza, Egypt.
Corresponding author: m_abousekken@yahoo.com

A total number of one hundred and twenty, four dalgsbroiler chicks, were divided into 4
treatments (30 birds /each), each treatment cadatinree replicates of ten birds each to
evaluate the effect of sugar beet pulp ethanolicaek (EE-SBP) (as a natural antioxidant)
compared with butylated hydroxyl toluene (BHT) @synthetic antioxidant) on growth
performance, carcass characteristics, blood plaparameters, immunization, sensory
evaluation of cooked meat, quality of stored mesaliid oxidation which determined by
measuring the Thiobarbituric Acid Reactive Substan@BARS) and European efficiency
factor (EEF). The treatments were: 1-The contrelt;d2-The control diet +BHT;3-The
control diet +0.5 % EE-SBP; 4- The control diet % EE-SBP. Results obtained were:
group fed diet with BHT supplementation (T2) hadndicantly (p<0.05) higher feed
intake and lower Performance Index (P1%), whiledsifed diets with EE-SBP (T3 and T4)
showed significantly (p<0.05) reduced feed intakggroved feed conversion and recorded
higher Performance Index (P1%), compared with m@drgroup. Birds group receiving 1 %
EE-SBP (T4) achieved significantly (p<0.05) highaftues of albumin, albumin / globulin
(A/G ratio) and less globulin (immune cost) thamtcol group. These results means that
supplemented EE- SBP at level 1% achieved theibstinity and that is may be due to
the effect on both negative- gram and positivenrgbacteria and consequently the immune
cost will be decreased. Sensory evaluation of meality was significantly better for EE-
SBP (0,5 % or 1%) compared to control and BHT. Mdadle, 1% SBP extract
significantly (p<0.05) recorded the best effectsensory evaluation and the lowest TBARS
number.

Keywords: Antioxidant, broilers, performance, imnration, meat quality
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[pPmN-22]:  Nutrition  (ID: 100169)
[Iran (Islamic Republic of)]

The Effect of Supplementary L-Carnitin on Blood paraneters Associated with
Fat of Broiler Chickens until 3 days of age.

Khalaji, M. (1), Nasar, J. (2), Alizadeh, A. (3), Kalaji, S. (4) and Azimi mojahdi, S. (5)

(1, 2, 3) Dep. of applied science, Saveh Brandamie Azad University, Iran; (4) Dep. of appliedestwe, Ulm

University, Germany; (5) Dep. of applied sciendek Branch, Islamic Azad University, Iran
Corresponding author: m1983kh@gmail.com

This study was conducted to evaluate the effectiethry L-carnitine inclusions levels on
blood parameters associated with lipid metaboli$mo hundred and forty day-old Ross
308 broiler chickens were reared under optimum gnoeondition until 10 days of age.
They were randomly distributed into 12 floor pens a randomized block design
(4penltreat, 20birds/pen). Different levels of Lefitine were used in this study including
control, 100, 200 and 300 ppm. 72 chicks were deedlood sampling at first and third
day of life. Blood parameter data measured on ttet €lay of treatment showed no
difference for all levels of L-Carnitine. On theirth day, LDL level was significantly
different in chicks treated with 200 and 300 mg &rditine compared to the 100 and the
control (P<0.05). Cholesterol level was signifitgrdecreased with 200 and 300 mg L-
Carnitine treatment compared to the 100 mg andralo(P<0.05). We found significant
difference in HDL level in 300 L-Carnitine compardd the control. In addition,
triglyceride level in those treated with L-Carnéinvas reduced compared to the control,
but the numbers did not show any significant déferes. It is concluded that L-Carnitine
supplementation in the chickens’ food has influeoneblood parameters associated with
fat. Our results are in agreement with findingsfrprevious studies.

Keywords: L-Carnitine, Blood parameter, broileiokiens
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[pPmN-23]:  Nutrition  (ID: 100195)
[Poland]
Effects of selenium enriched diet on the concentrain of hydrophobic and
hydrophilic antioxidants in chicken meat
Korzeniowska, M. (1), Kpoec, W. (2) and Pudlo, A.3)
(1, 2, 3) Department of Animal Products Technolagyd Quality Management, Wroclaw University of

Environmental and Life Sciences, Wroclaw, Poland
Corresponding author: malgor zata.kor zeniowska@up.wroc.pl

The objective of the study was to enhance the uatid pro-health properties of chicken
breast and leg muscles by increasing the concamiraif antioxidative components
naturally present in meat by application of selenito birds diet. 128 one-day old Flex
(Hubbard) chicks were allocated to seven experiaiggroups: control (C) and fed diets
enriched with organic (Se-yeast Yarrowia lipolyjicand inorganic selenium (sodium
selenite) on three levels of supplementation 0.865evkg (OSe, 1Se); 0.38 mg Se/kg (OSe,
ISe) and 0.5 mg Se/kg (OSe, I1Se). Birds were keptouwd2 day of living. No significant
changes (p0.05) in protein, lipids, dry matter and ash conht@enchicken breast and leg
meat were analyzed after Se addition. Feeding ehickith selenium enriched diets
resulted in higher level of this microelement iedst and leg meat. Application of 0.5 mg
Se/kg feed lifted selenium content in breast up2@-22.9 ng/100 g and in leg up to 18.5-
23.4 ng/100 g for inorganic and organic form of Bespectively. Incorporation of 0.26
mgSe/kg increased iron content in breast, but dseck in leg meat Tocopherol
concentration in both types of analyzed broilersamwas not affected by feeding
modifications. Coenzyme Q content was dose depénded increased significantly
(p10.05) in both breast and leg meat when 0.38 mgfkgganic or 0.5 mg/kg of inorganic
selenium was applied to the diet. All hydrophilintiaxidants, anserine, carnosine and
glutathione, both in breast and leg chicken meeteimsed after diet supplementation with
0.5 mg/kg. Summing up, the addition of 0.5 mg/kdeseim had positive effects on
antioxidative potential of chicken meat expressgdhigher concentration of selected
hydrophobic and hydrophilic antioxidants. Projeapported by the Polish Ministry of
Science and Higher Education, no: NN312253938.
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[pPmN-24]:  Nutrition  (ID: 100196)
[Poland]
Antioxidative potential of chicken meat enriched wih selenium and
methionine during roasting
Korzeniowska, M. (1), Kopec, W. (2) and Pudlo, A.3)
(1, 2, 3) Department of Animal Products Technolagyd Quality Management, Wroclaw University of

Environmental and Life Sciences, Wroclaw, Poland
Corresponding author: malgor zata.kor zeniowska@up.wroc.pl

The objective of the study was to analyse the tghilf selenium and methionine enriched
meat to antioxidative actions during roasting. Bteend leg muscles were collected from
F15 bearing dwarf genes and Flex (Hubbard) braitéckens fed commercial diet (C) and
also diet enriched with 0.5 mg Se/kg in form ofes@im yeast Yarrowia lipolytica (OSe)
and sodium selenite (1Se), additional group fechvit.2 g/kg DL-methionine (Met) up to
35 days. Collected muscles (n = 3Z0@5) were then roasted in oven at 1&D until
internal temperature of meat reached ]Z2 The antioxidative potential of meat was
analysed by the ability to scavenge DPPH and ABd@cals, the ability to reduce iron
(FRAP) and concentration of thiobarbituric acidatdge substances (TBARS). Application
of selenium enriched diet resulted in higher lesfelhe microelement in chicken muscles.
Breast and leg chicken meat enriched with selerédpressed higher ability to scavenge
DPPH radical and to reduce ironlll to ironll (FRABYring thermal treatment. Feeding
with methionine led to increase the DPPH radicalveoging but decrease FRAP of
chicken breast and leg meat during thermal treatn&slenium and methionine enriched
diet resulted in higher resistance of chicken lreesl leg meat to oxidative changes
analysed by concentration of the secondary lipiddaton products (TBARS) during
roasting. Summing up, incorporation of seleniunmmathionine to broilers diet increased
the antioxidative potential of breast and leg mdating thermal treatment. Project
supported by the Polish Ministry of Science andhdigEducation, no: NN312253938.

Keywords: Antioxidative, selenium, methionine
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[pPmN-25]:  Nutrition  (ID: 100200)
[Lithuania]

Effects of dietary inclusion of medium chain fatty acids and butyrate on
growth performance, organ weights, and intestinal himmorphology of broiler
chickens

Sasyte, V. (1), Kliseviciute, V. (2), Gruzauskas,.R3), Raceviciute-Stupeliene, A. (4), Slausgalvig, (5), Al-
Saifi, J. (6) and Pockevicius, A. (7)

(1, 2, 3, 4) 1Inst. of Animal Rearing Technologythuanian University of Health Sciences, Lithuanig; 6)
INNOV AD NV/SA, Belgium; (7) Department of Infectis Diseases, Lithuanian University of Health Soésnc

Lithuania
Corresponding author: kliseviciute@Ilva.lt

The aim of this study was to investigate the effexftdietary supplementation of a mixture
of medium chain fatty acids, butyrate, essenti# and Saccharomyces cerevisiae on
broiler performance, productivity, organ weightsldnstomorphological measurements of
duodenum and ileum. Six hundred 1-d-old Ross 308dsrchicks were randomly assigned
to 1 of 3 dietary treatments for 5 wk. The diettngatments were 1) control diet, 2) diet
supplemented with a mixture of medium chain fattyda (propionic, sorbic, lauric),
butyrate, essential oils and Saccharomyces ceaevidithe level of 1.5 g/kg of feed 3) diet
supplemented with the same mixture as in 2 treatnien at a higher amount (2 g/kg of
feed). The gastrointestinal tract was weighed aféenoval of the content. The gizzard,
heart, liver, pancreas, small intestine (duodenuaoh ileum) and colon were excised and
weighed. The samples for the histomorphologicalystuere examined using an “Olympus
BX63” microscope, “Olympus DP72" video camera agdtem (Olympus) of a computer
program “Image Pro Plus”. The BW and feed convergiatio were improved by the
dietary inclusion of the both levels of a mixturé roedium chain fatty acids, butyrate,
essential oils and Saccharomyces cerevisiae cothpatie the control broilers. The weight
of intestine (40.8 g) (P<0.05), liver (15.53 g) gahcreas (1.56 g) (P<0.025) tended to be
greater for the lower level of supplement (1.5 y/kgmpared with the control group.
Furthermore, the same treatment influenced theristphological measurements of small
intestinal villi. Supplementation at 1.5 g/kg inased the height of duodenum villi by 98
um, the depth of crypts - 105:8n (P<0.05), the height of ileum villi - 597.2n (P<0.010),
crypt depth - 70.4um (P<0.010). The higher amount of dietary suppleatem (2g/kg of
feed) increased duodenal crypt depth by 7.02 mrd.(%J and an ileal villi height by 181.4
mm (P<0.025). In conclusion, a mixture of mediunaiohfatty acids, butyrate, essential
oils and Saccharomyces cerevisiae can increasketsrgiroductivity and can improve gut
health, with optimal effects obtained at the leké& g/kg of feed.

Keywords: broiler chickens, MCFA, butyrate, produity, histomorphology
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[pmP-01]: Product & Processing  (ID: 100024)
[Brazil]
The aging process reduces fat and cholesterol contentdhicken meat
Mello, J.L.M. (1), Souza, R.A. (2), Ferrari, F.B.(3), Giampietro-Ganeco, A. (4), Paschoalin, G.C. 5Souza,
P.A. (6) and Borba, H. (7)

(1, 2,3,4,5, 6, 7) Dept. of Technology, S&o Ba&thte University, Jaboticabal, Brazil
Corresponding author: julianalolli @zootecnista.com.br

The aim of this study was to evaluate the influeoicthe aging process, age and gender of
birds on the fat and cholesterol contents in chickeat. Were used 120 deboned chicken
breasts, being 60 from birds slaughtered at 42elidyand 60 from birds slaughtered with
approximately 70-week-old, which 30 from each gen8amples destined to aging process
were individually packed in vacuum and stored B@D chamber (2°C + 0.5°C) for three
and seven days. Were evaluated fat and cholestergkents. For statistical analysis a
completely randomized design in 2x2x3 factorial wasd with two ages, two genders and
three aging periods, with ten replications. Durthg aging process there was decrease in
the cholesterol content from 25.53% to 21.23%. &hweais a significant interaction between
age and gender for fat and cholesterol contentsaasignificant interaction between aging
period and gender and between aging period andbagje for fat content. Meat from spent
hens showed lower cholesterol (19.45%) than femaids 42-days-old (23.04%). Meat
from males from both ages showed higher choles{g&D1%, on average) than meat from
females (21.24%, on average). Meat from cocks stidawmger fat (0.28%) than males with
42-days-old (0.73%). Meat from females showed highe content (0.95%, on average)
than males (0.50%, on average). The fat contenedsed due aging by seven days from
0.65% to 0.38%, in meat from males, and from 1.08%.71% in samples from females.
In general, disposal birds showed higher fat cdntban birds with 42-days-old. After
seven days the fat content decreased from 0.87Mb6% in meat from disposal birds and
from 0.69% to 0.53% in meat from birds with42-dayd- The aging process decreases the
fat and cholesterol contents in breast meat froickeins.

Keywords: Breast, chemical composition, cock, nogatlity, spent hen
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[pmP-02]: Product & Processing  (ID: 100025)
[Brazil]

Chemical composition of aged breast meat from bragrs with different
lineages

Borba, H. (1), Mello, J.L.M. (2), Souza, R.A. (3)Ferrari, F.B. (4), Gianpietro-Ganeco, A. (5), Pasabalin,
G.C. (6) and Souza, P.A. (7)

(1, 2,3,4,5, 6, 7) Dept. of Technology, Sédo Ba&thte University, Jaboticabal, Brazil
Corresponding author: hiras@fcav.unesp.br

The aim of this study was to evaluate the influeoickneage and the aging process on the
chemical composition of the breast meat of broilévere used 60 Pectoralis major muscle
from deboned carcasses, purchased from a commsliaighterhouse, being 30 from Cobb
lineage (fast growth) and 30 from Label Rouge lgeaslow growth), that were
slaughtered at 42 and 85 day of age, respectiVdlg. non-aged samples (control group)
were frozen to late analysis. Samples destinegjitmarocess were individually packed in
vacuum and stored in a BOD chamber (2°C + 0.5°C)Hoee and seven days, and after
were frozen to late chemical composition analydisre evaluated crude protein, fat (ether
extract), moisture and ash content, according meganethod by Association of Official
Analytical Chemists (AOAC). Birds from fast growlineage showed lower moisture
content (71.63%) and higher ashes content (1.74%) birds from slow growth lineage
(73.24% and 1.50%, respectively). There was a fétgmit interaction between aging period
and lineage for crude protein and fat contents ttbserved that the meat from broilers of
slow growth lineage showed higher crude proteinteain(21.82%) than the meat from
broilers of fast growth lineage (19.70%). There wadifference between studied lineages
related to fat content in breast meat. The fateamnof samples from two studied lineage
were reduced with aging process from 0.93% to 0.@0%roiler's meat from fast growth
lineage and from 0.87% to 0.69% in broiler's meairf slow growth lineage. The lineage
influences the moisture and crude protein and askteats in breast meat from broilers. The
aging process decreases the fat content in bressdtfrom broilers.

Keywords: Aging, chicken, fat, meat quality, cruygtetein
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[pmP-03]:  Product & Processing  (ID: 100026)
[United Kingdom]
Quality assessment of chicken meat using chemical and texaimethods.
Hassan, S.N. (1), Taylor, K.D.A. (2) and Taylor, E(3)
(1, 2) College of Science, National Centre for Fdtahufacturing, University of Lincoln, United Kingd; (3)

College of Science, School of Life Sciences, Ursitgrof Lincoln, United Kingdom
Corresponding author: shassan@uod.ac

Chicken meat quality is being investigated usi&pdium Dodecyl Sulphate-
Polyacrylamide Gel Electrophoresis (SDS-PAGE), gmet activity and textural analysis.
The aim of this research was to develop sampleapatipn methodology to give a clear,
reliable and accurate resolution of protein banus grotease activity. Myofibril proteins
were extracted from chicken meat (2g sample), dheeurified protein was obtained. The
stock protein was frozen at -18 °C prior to the itiold of the SDS-PAGE reagent and
measurement of this protein concentration by theebitest. The protein mix was then
introduced into the precast gel before electropdisréAfter electrophoresis, the gel was
stained with Coomassie blue before the protein amere viewed. This study achieved
clear separation of protein bands which were coetpavith those of protein standards of
known molecular weight and had their identity coméd by MALDI-TOF machine. This
can be applied to determine the degradation of ibsibforoteins which include titin,
nebulin, desmin, myosin and actin (in both chickeeast and leg meat). Protease activity
was measured by incubation with casein followedl'®A precipitation and estimation of
soluble peptide using E280. In addition to the SPYS5E and protease analysis, the texture
of chicken breast and leg was also quantified uaiddeullenet-Owens razor shear blades.
For texture measurement, breast and leg meat wareiatly separated from the chicken
carcass and deboned. The texture was then qudntifieg a TA-XTplus texture analyzer
with Meullenet-Owens Razor Shear blades (MORS). e of MORS in this research
gave more accurate shear force and shear energlysresas less sample damaging and
requires a shorter sample preparation time as cadp@ the Allo-Kramer shear and
Warner-Bratzler test methods.

Keywords: Quality, Protein, SDS-PAGE, Texture
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[pmP-04]:  Product & Processing  (ID: 100197)
[Poland]

Effectiveness of collagen/gelatin enzymatic extractidnom chicken cartilage
Pudto, A. (1), Kop&, W. (2), Korzeniowska, M. (3) and Chogzyk, D. (4)

(1, 2, 3, 4) Department of Food Science, Wroclawveksity of Environmental and Life Sciences, Wragla
Poland

Corresponding author: annapudlo@onet.eu

The aim of the study was to evaluate the effectigsnof collagen type Il and gelatin
extraction from chicken cartilage. Materials usedthe experiment consisted of raw
chicken sternum cartilage combs. The raw materé @haracterized by the analyses of the
chemical composition and the total content of hyglpwoline (AOAC). Chicken cartilage
was submitted to acid-enzymatic treatment (pepsibtain collagen in native form, and
to thermal-enzymatic hydrolysis (papain) for cdileg gelatin. Effectiveness of the
hydrolysis was analyzed for the following levels applied enzymes (pepsin with a
concentration of 50, 100, 200 and 400 mg/g matepegbain with 0.1, 0.25, 0.50, 1.0, and
2.0 mg/g cartilage), and for the processing timel{and 48 h for pepsin, 10 min - 48 h for
papain). The collected results showed that theaetitm of collagen type Il from chicken
cartilage by using only citric acid (pH 2.0) wafifiective (0.22% recovery of collagen),
whereas, the acid-enzymatic treatment allowed 896 o 78% of extraction of collagen in
native form. The highest recovery of collagen 78% was observed after 24 hours of the
processing with 400 mg pepsin per one g of raw ri@teDuring 48 hours of thermal
treatment without added papain approximately 16d6%elatin was released from chicken
cartilage comb. Whilst, thermal-enzymatic hydrotykd to complete degradation of the
cartilage when more than 1.0 mg/g papain was aphpliee recovery of collagen in form of
gelatin ranged from 79% to about 100%. It can beckaled that both of the enzymatic
methods are highly effective for extraction of maticollagen and gelatin from chicken
cartilage. Project supported by Wroclaw Centre iot&hnology, programme The Leading
National Research Centre (KNOW) for years 2014-2018

Keywords: collagen, gelatin, enzymatic extracticmicken cartilage
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[pmS-01]: Systems (ID: 100050)
[ltaly]
Carcass yields and meat quality in the Italian chicken beed Milanino
Mosca, F. (1), Kuster, C. (2), Madeddu, M. (3), Stie, S. (4), Zaniboni, L. (5), Colombo, E. (6) anerolini,
S. (7)
(1, 2, 3,4,5, 6, 7) VESPA Department, UniversityMilan, Italy
Corresponding author: silvia.cerolini @unimi.it

Milanino is an Italian composite chicken breed umigd in a conservation programme
started in 2012 (fund from Regione Lombardia, Milkaly). The aim of the present work
was to assess the slaughter performance and theqoity of male and female Milanino
chickens reared in outdoor pens. Milanino chickerese hatched at the Poultry Unit
(University of Milan, Lodi) and reared in contralleenvironment for 35 days. Then, 120
birds (60 birds/sex) were transferred into outdoems providing 5 m2/bird. Birds were fed
ad libitum a standard commercial diet (20% CP, 4Fs#) for growing chickens. Total feed
consumption was recorded weekly. On 150 and 188 d&wyge, 20 birds (10 birds/sex)
were slaughtered after 24 h feed withdrawal andybwelight was recorded before (BW1)
and after (BW2) starvation. Carcass weight (CW) mea®rded after removing the feathers,
blood and the non-edible viscera; the ready-to-amarkass weight (RCCW) was recorded
after removing also edible viscera and fat. Draggi@rcentage was calculated for both CW
and RCCW on BW2. Samples of breast and thigh meat weollected for chemical
analyses. Moisture, ash, total protein and fat entvere assessed using AOAC (1995)
analytical procedures. Analysis of variance wadgomed (GLM proc of SAS) and sex,
age and sex*age interaction were considered acse®wf variation. The mean dressing
percentages for CW and RCCW were 85% and 66% régplgc Meat quality was
characterised by high protein (25% and 21% in tleast and thigh respectively) and low
fat (0.36% and 2.02% in the breast and thigh rdsmdy) content. The RCCW dressing
percentage was significantly higher in males (6 ¢&hpared to females (65%). Both CW
and RCCW dressing percentages significantly ing@asith ageing. Meat quality was
significantly different between males and females.general, lower water and higher
nutrient contents were found in meat samples deitbén females compared to meat
samples of males. Results on breast and thigh quedity in both sexes are discussed.

Keywords: Italian chicken breed, carcass yield, tmeality
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[pmS-02]: Systems (ID: 100062)
[India]

Evaluation of proximate composition of meat of Guiea Fowl, maintained

under different rearing systems in India

Premavalli,K. (1), Veeregowda,B.M. (2), Ramamurthy\. (3), Omprakash,A.V. (4), Balakrishnan,V. (5),
Appa rao,V. (6) and Babu,M. (7)

(1) Poultry Research Station, TANUVAS, Chennai,idnd2) Dept.of Veterinary Microbiology, Veterinary
College, Hebbal, KVAFSU,Bengaluru, Indi; (3) Depaf Poultry Science, Madras Veterinary College,
TANUVAS, Chennai, Indi; (4) Poultry Research StatiofANUVAS, Chennai, Indi; (5) Dept. of Animal
Nutrition, Madras Veterinary College, TANUVAS, Che, Indi; (6) Dept. of Meat Science and Technology
Madras Veterinary College, TANUVAS, Chennai, Indr) Director, Centre for Animal Production Studies,
TANUVAS, Chennai, India

Corresponding author: drpremavalli@gmail.com

Globally, consumers prefer Guinea fowl (Numida raghs) meat due to its dark coloured gamey
flavoured nature. A biological experiment was castdd to evaluate the proximate composition of
meat of Guinea fowls maintained under differentirgasystems. A total of 320 numbers of one day
old Guinea fowl keets were randomly divided intatgroups and raised under two rearing systems
namely deep litter and cage with four replicates46f chicks each. Standard nutritional and
management conditions were followed throughoutettgeriment from day old to 16 weeks of age. A
total of 24 birds comprising of four birds from bagystem were randomly selected at 12, 14 and 16
weeks of age slaughtered and Guinea fowl breasttligh meat was subjected for evaluation of
proximate composition of meat. Rearing systemstatdd a highly significant (p<0.01) influence on
proximate composition of Guinea fowl meat. The allamean per cent moisture, crude protein, ether
extract, total ash and gross energy content of &ufiowl meat were 70.67+0.31%, 27.21+0.21%,
1.094+0.11%, 0.877+0.15% and 1651.21+337.05 kcatdgpectively. Age of the bird exhibited a
highly significant (p<0.01) influence on proximatemposition of Guinea fowl meat. As the age
increased mean per cent moisture decreased anel protkin, ether extract and gross energy contents
of Guinea fowl meat were increased. Total ash #t {%881%) and 12th (0.884%) week of age was
comparable and higher than 14th week (0.866%).Mban per cent moisture, crude protein, ether
extract, total ash and gross energy contents of ofdairds reared under deep litter system at 42, 1
and 16 weeks of age were 72.15+0.43, 71.13+0.1568nt3+0.48%, 26.21+0.45, 26.87+0.21 and
28.32+0.4%, 0.81+0.13, 0.85+0.06 and 1.33+0.31%08&+0.65, 1.053+0.13 and 1.018+0.51% and
1515.00+757.50, 1634.25+817.13 and 1736.00+868d0/Kg respectively and the same nutrient
contents of meat of cage reared birds were 71.21400.84+0.18 +18.73 and 68.64+0.39%,
26.75+0.28, 26.86+0.28 and 28.28+0.42%, 0.72+0@89+0.24 and 1.87+0.27 %, 0.460%0.23,
0.678+0.34 and 0.743+0.37% and 1593.75+796.88, .263818.13 and 1792.00+896.00 kcal/kg
respectively. The guinea fowls reared under deggr Isystem had significantly (p<0.01) higher per
cent moisture content than cages at 12, 14 andekksvof age. The per cent crude protein, ether
extract, total ash and gross energy contents didliffer significantly between different systems. |
can be concluded that the meat of guinea fowlseceander both deep litter and cage system had
comparable proximate nutrient contents except mi@st

Keywords: Guineafowl meat, proximate compositi@aring systems
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[pPmS-03]: Systems (ID: 100076)
[Algeria]
Hazard analysis in poultry slaughterhouse implementedi Algeria
Azzi, S. (1) and Hamdi, T.M. (2)

(1, 2) HASAQ Laboratory, High National Veterinargt®ol, BP 161 El-Harrach, Algiers, Algeria
Corresponding author: siham.azzi @yahoo.fr

HACCP system became synonymic to sanitary safefpads at international scale. The
hazard analysis is the first step of its applicat©ur study uses methodology based on the
standard ISO 22000 which allows proposing a dimycfor human hazards, linked to the
consumption of fresh oven-ready chicken, their eatibn and the measures for their
elimination or at least their reduction to an a¢abfe level for an industrial slaughterhouse
implemented in Algeria. The obtained results froazdrd analysis were formalized in the
form of a synoptic table including each step of pnecess and the reasonably predictable
hazards. The biological hazards represent the kigheks compared to other hazards.
Precautionary measures of control were developed, more often about good hygienic
practice in the medium staff, or good manufactupnactice, the scalding and the pluming
are the most important phases in point of viewaftamination, the evisceration and the
packaging are requiring a permanent supervisiothefstaff. Thus the hazard analysis in
our implemented approach (HACCP) shows that thenntaizards are essentially a
pathogenic bacteria (Salmonella, Listeria monooytes, Escherichia Coli,
Staphylococcus aureus and Clostridium perfringgusysical hazards (glass breaking) and
the chemical hazards (antibiotic residues, clearind sanitization products and heavy
metals)

Keywords: Quality assurance, HACCP system, Hazaadlyais, Poultry slaughterhouse

World's Poultry Science Journal, Volume 71, Supplement 1 185



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[pmS-04]: Systems (ID: 100084)
[China]
Effect of Lighting Regimen and Nutrient Density onMeat Quality of Yellow-
feathered Broilers
Sun, Y. (1), Tang, S. (2), Liu, N. (3), Li, Y.L. % Xue, F.G. (5), Bai, H. (6) and Chen, J.L. (7)

(1, 2, 3,4,5, 6, 7) Institute of Animal Scienc€jnese Academy of Agricultural Sciences
Corresponding author: chen.jilan@163.com

The aim of the present study was to examine the rmiadl interaction effects of 4 lighting
regimes (16L:8D, intermittent lighting (3L:1D, cyel pattern), decreasing-increasing, and
23L:1D) and 3 dietary nutrient densities (low-, fiued, and high-density based on the
energy and protein levels) on the meat quality eijiBg-You chickens, a typical yellow-
feathered broiler breed. A total number of 1,449-dla Beijing-You chickens were raised
under 23 hours lighting from 0 to 7 days of aget¢dadapt to the research facility. Starting
from 8 d, these birds were randomly allocated totrEatments (4 light regimens x 3
nutrient densities), with 120 birds (60 males afdénales) per treatment. At 90 d of age,
16 birds from each treatment were slaughtered détgaling meat quality including pH. The
results showed that there was no interactions tefféclighting regimen and nutrient
densities on meat quality traits. As for femalé® meat lightness (L*) of 16L:8D group
was significantly higher than that of variable ligiyg groups (P<0.05). The pH (24 hours
after slaughter) of 16L: 8D group was significanibyver than that of variable lighting
groups (P<0.05). The intramuscular fat content@if: BD group was significantly inferior
to that of intermittent lighting group (P<0.05). &ltenderness of high nutrient level was
significantly better than that of low nutrient 1é{@<0.05). As for males, the redness (a*)
of continuous lighting group is highly significaptlower than that of intermittent lighting
group and 16L: 8D group (P<0.01). The a* of lowriaiutt level was significantly lower
than that of high nutrient level (P<0.01). Basedtlugse observations, the middle nutrient
level, and intermittent (3L: 1D) and variable ligiy was appropriate for the meat quality
of yellow-feathered broiler.

Keywords: Beijing-You, lighting regimen, nutrientiasity, meat quality
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[pPmS-05]: Systems (ID: 100091)
[Indonesia]
Effect of early feeding time to physiological paramters and production
performance of Broiler Chickens kept at normal temperatire
heryandi, Y. (1), Abbas, M.H. (2), Agustini, M. (3) Esa, W.A. (4)
(1) Faculty of Animal Science, Andalas Universiyest Sumatra, Indonesia; (2, 3, 4) Faculty of AdiS&ence,

Andalas University, West Sumatra, Indonesia
Corresponding author: yanheryandi @yahoo.co.id

Variations in environmental temperature affect ieutr intake, physiological traits and
growth of broiler chickens. Early feeding stimukgtevhile delayed feeding deteriorates
physiological organs development and metabolio/eéigtiThe purpose of this study was to
determine the effect of early feeding time at ndrrtemperature on physiological
parameters and performance of broiler chickenstotAl of 200 day-old chicks of Cobb
strain were assigned into 5 treatments in complethdomized design. Each treatment
consisted of four replicates accommodating ten Iérothickens per replications. The
experimental feeding time were 1 hour after hatgh##¥ hours; 48 hours, 72 hours and 96
hours after hatching. One chick of each experimemtét was sacrificed and dissected
before feeding and residual egg yolk and viscergains were weighted. The body weight
was measured per experimental units before andthfteexperiment every week. The data
were analysed by using ANOVA. The time of feediign#icantly influenced egg yolk and
visceral organ weight of broiler chickens. The pres of egg yolk significantly reduced
along with increased age of the first time of feed{P<.01) on the contrary to visceral
organ weight (P<.01). Results indicated that et of feeding increased significantly to
ration consumption, energy and protein intakecifficy of using protein, feed conversion,
body weight, percentage of fat abdomen and incowes feed cost (P<.01) although did
not differ significantly to carcass percentage (5».

Keywords: DOC, feeding, yolk, performance, visceral
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[pPmS-06]: Systems (ID: 100116)
[Brazil]

The organic broiler lineage affects the color of the R¢oralis major meat
Souza, R.A. (1), Borba, H. (2), Mello, J. L. M. (3)Pizzolante, C. C. (4), Souza, P. A. (5), Ferrark. B. (6)
and Paschoalin, G. C. (7)
(1, 4, 7) Animal Science Institute, Nova Odessa, Baulo, Brazil; (2, 3, 5, 6) Department of Tecloggl Faculty
of Agrarian and Veterinary Sciences, Sdo Paule3faiversity, UNESP Jaboticabal, S&o Paulo, Brazil.
Corresponding author: rodrigo.zootecnista@gmail.com

It is estimated that the organic production in Bréz 300 thousand tons/ year, which
moves a market of US$ 200 million/year. Most of Brazilian organic production (80%)
is in the South and Southeast. Around 85% of pridoluds exported, mainly to Europe,
USA and Japan. The rest (15%) is distributed dog@lt. Organic culture is beyond the
concern with productive results and birds welfateadds value to the product whereas
exists, too, the concern with the environment aaedpte that work on it; the production
seeks to produce healthy food with high nutritioralue and attractive organoleptic
characteristics. Bearing that in mind, the purpokehis study was to evaluate possible
differences of meat colour parameters, L* (lumibgsia* (red intensity), b* (yellow
intensity), H* (hue angle) and O/M (oxymyoglobinfmgoglobin ratio) on the surface of
the meat, between broilers of two different straifise strains used were Ross AP95 and
Hubbard, both submitted to a basal feeding in awodn chicken barn. It was used the
Pectoralis major muscle from the broilers debonatasses with 42 days of age with
average weight 2.4 kg (two point four kilograms)danobtained from a commercial
slaughterhouse, the both lineages. In each bréestolour was measured with a Minolta
CR-400 colorimeter (CIELAB). It was taken three e8fions from each. The hue angle
(H*) was determined by the formula H*= tan-1(b*/a*and the by O/M
(oxymyoglobin/metmyoglobin) by the ratio betweeraad b* (O/M= a*/b*). In this case
the Ross lineage presented higher values for reensity (b* p=0.012) and
oxymyoglobin/metmyoglobin (O/M; p=0.0019) than theibbard lineages. We conclude
that these two lineages/strains submitted to thmeesaonditions of breeding affects the
colour of the meat.

Keywords: Hubbard, hue angle, oxymyoglobin, quaRgss

World's Poultry Science Journal, Volume 71, Supplement 1 188



EggMeat Symposia 2015 Nantes 10-13 may 2015 Book of Abstracts

[pmS-07]: Systems (ID: 100118)
[Netherlands]

Improving animal welfare: CAS stunning before tilting

Veerkamp, W. (1), Bergsma, J. (2), Heemskerk, W. Y&and Hupkes, H. (4)

(1, 2, 3) Dept PMM, MeynFPT, The Netherlands; (4pDR&D, MeynFPT, The Netherlands
Corresponding author: wheemsker k@meyn.net

In Europe, live birds are mainly transported inveiea systems or containers. Until recently,
such containers were emptied by tilting, so livedbiglided onto a conveyor belt. From
there, the birds were either hung, and stunnechielactrical water bath, or stunned by
CAS (avoiding live hanging). In both cases, thendrack of unloading live birds remained.
Pre-slaughter stress can be reduced by CAS-sturbiidg in their transport containers.
Dir. 2007/43/CE and by Reg (CE) 1099/2009 demarat #voidable stress must be
avoided. Recently, MeynFPT developed a multi s@@2 CAS system, stunning birds in
their container by recipe 1 (6 minutes) or recigé Pninutes). Unconsciousness is achieved
by stepwise increase of CO2 in the first stagepunsciousness becomes irreversible by a
stepwise increase of CO2 in the second stage. HNiagen UR Livestock Research
performed an independent scientific validation pgerving behavior and recording ECG
and EEG and checking CO2 concentration, and fourstipe 1). Brain activity:
Transitional EEG (slow wave activity) after 36 av.); suppressed EEG (loss wfand 3
waves) after 60 s. (av.). Heart activity: ECG shdveeadycardia (40% slower bpm) after
22 s (av.), strong suppression (-75% slower bpimthmic disorders) after 4:46 (av.). Bird
behavior: gasping started at 18 s., LOP at 93 d.camvulsions at 170s. Based on the
observations, they concluded: i) Indeed all biréedme unconscious in the first phase
(CO2 < 40%) and become irreversibly stunned in deeond phase; ii) Required CO2
concentrations are reached rapidly and reliabky; Diuring the first stage, birds may
experience some discomfort, which is clearly I&sstthe discomfort caused by live tilting,
and by e.g. live handling. So, scientific researahfirmed that avoiding live tilting reduces
stress, thereby answering to public concern amditieent legislation.

Keywords: CAS, before, tilting.
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[pmS-08]: Systems (ID: 100141)
[Brazil]
The rearing system influences the color of the Pectdia major broiler meat.
Borba, H. (1), Giampietro-Ganeco, A. (2), Souza, RA. (3), Mello, J. L. M. (4), Demarchi, C. (5), Soza, P.
A. (6) and Vieira, L. D. C. (7)
1, 2, 4, 5, 6, 7) Department of Technology, Facaf Agrarian and Veterinary Sciences, Sdo PaubteSt

University, UNESP Jaboticabal, S&o Paulo, Bra@);Animal Science Institute, Nova Odessa, Saod &rbzil
Corresponding author: hiras@fcav.unesp.br

The purpose objective was to compare possiblerdiffees of meat color parameters, L*
(luminosity), a* (red intensity), b* (yellow inteitg), H* (hue angle) and O/M
(oxymyoglobin/metmyoglobin) on the surface of Pealis major muscle from birds of
different breeding systems. In each breast, theraghs measured with a Minolta CR-400
colorimeter (CIELAB) in three repetitions. The haagle (H*) was determined by the
formula H*= tan-1(b*/a*) and the by O/M (oxymyoglmbmetmyoglobin) by the ratio
between a*and b* (O/M= a*/b*). 32 male birds, frdour different rearing systems, were
obtained from a commercial slaughter house: coiweat (cobb strain), organic (cobb
strain), colonial (Label Rouge strain, peeled neadl antibiotic-free (strain cobb); these
were reared in grazing area with slow density arith wertified organic vegetables
ingredients on the feeding and without chemotharapeproducts. The birds from the
colonial system were slaughtered with 85 days. Aatic-free birds were reared in a
system without use of antibiotics, anticoccidiastibiotic performance and chemotherapy
enhancers and without animal ingredients in dibese were slaughtered with 45 days of
age. Conventional ones were slaughtered with 48.dais observed that the L * value was
significantly lower in broilers reared in AFsystetompared to others; for red intensity
(a*), conventional had lower and consequently lowetio of oxymyoglobin/
metmyoglobin (O / M); however showed higher intgnsif yellow (b *) causing superior
hue angle (H *).The results obtained showed thatimg systems influence all the color
parameters analyzed.

Keywords: Antibiotic-free, Colonial, Conventionakganic
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[E3-01]: Egg nutrients for consumer’s health  (ID:00202)
[Poland]

Selected bio-substances from eggs and possibiitieof their use in the

prophylaxis of lifestyle diseases
Trziszka, T. (1) and Dobrzaiski, Z. (2)

(1, 2) Wroclaw University of Environmental and Li&eiences - Poland
Corresponding author: Tadeusz Trziszka

Food safety, nutrition, lifestyle determine thetstaf health of the population. The current
health policy is mainly oriented to the treatmemith limited action to prevent negligence
or avoid poor nutrition. Moreover, the lack of pes@pplication for natural sources of bio-
substances leads to increase in lifestyle diseasdading those diet-related. This strategy
elicits high cost of treatment, affects nationaldpet resources contributing to the
frustration of society The civilization diseasesimhacorresponded to neurodegenerative
diseases affecting human brain (dementias), head airculatory abnormalities
(hypertension)in addition to cancer, diabetessitp@nd osteoporosis.

The modern consumer is aware of selected food, hwihicreases its compositional value,
its functional characteristics, and above all &f fotential health impacts of the product.
Pro-healthy food allows for the development of timal foods market addressed not only
to people suffering from various diseases, but tdsconsumers who want to eat food that
provides them some welfare. Society is looking fatural nutraceuticals and biomedical
preparations for prevention of lifestyle diseasesddad of using pharmacological treatment.
Among the natural sources of biomedical and nutriacal formulations, eggs deserve
special attention, as eggs are rich in all esdditiéogical components able to create life.
Nature does not know any other food product beggeafect as the egg. When a normally
laid and fertilized egg is provided with energytire form of heat, it turns into a living
organism, which continues growing and developingugl all substances necessary for its
creation are contained in the egg. This fact indgaigh biological value of eggs and
confirms the excellence of their components. Thelbgical activity of a majority of
substances contained in the egg matter is relatettheir anti-bacterial, anti-viral, anti-
fungal and anti-cancer properties as well as imrgen& properties. Among the multitude
of eggs bioactive components are particularly irtgo@r ovocystatin, lysozyme and
immunoglobulin, Yolkin, phospholipids, bioactive gieles formed in the process of
enzymatic hydrolysis. The novel splitting of eggrgmnents may result in wide application
for medical prophylaxis as nutraceuticals and dyetsupplements. Bioactive substances
derived from eggs require innovative and integrasethtion technology including the use
of membrane technology, supercritical extractiocht®logy, nanotechnology, enzymatic
processes, etc.

Details of the technology to obtain bio-substanitesn eggs, as well as putative use in
biomedical applications, especially in nutritherapg included in the text and presentation.

Keywords: egg splitting, biological function, humhaealth
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