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Rgenda for oral presentations

Tuesday, June 9 - Livestock and environment/welfare - Room 211

Chairpersons: Valentina Ferrante - Flaviana Gottardo

Elisabetta Canali, Sara Barbieri, Michela Minero, Valentina Ferrante, Silvana Mattiello, Adroaldo Zanella
AWIN project: innovation in animal welfare assessment

C-001

Susanna Lolli, Inma Estevez, Lorenzo Ferrari, Tatiane Terumi Negrao Watanabe, Sezen Ozkan, Carlo Tremolada, Valentina Ferrante
Protocol development for welfare assessment in commercial turkey farms

C-002

Monica Battini, Sara Barbieri, Guido Bruni, Giorgio Zanatta, Silvana Mattiello

Testing the feasibility of a prototype welfare assessment protocol in intensive dairy goat farms

Katia Parati, Rossana Capoferri, Livia Moscati, Marco Sensi, Guerino Lombardi, Francesca Battioni, Gianpietro Sandri,
Carlo Briani, Andrea Galli

C-003

C-004

The effect of the relaying mode on welfare of the pregnant sow

Marta Brscic, Giulia Vida, Annalisa Scollo, Giulio Cozzi, Flaviana Gottardo
Relationship between pig welfare in the pre-slaughter phase and superficial bruises of their carcasses.

C-005

Maria Liicia Pereira Lima, Jodo Alberto Negrao, Claudia Cristina Paro de Paz
Corral modification for humane livestock handling can improve cattle behavior and reduce serum cortisol.

C-006

Isabella Lora, Marta Brscic, Luisa Magrin, Clelia Rumor, Flaviana Gottardo

C-007

Effects of innovative horizontal fans on beef cattle health, growth and welfare

Miriam lacurto, Roberto Steri, Germana Capitani, Federico Vincenti
Animal welfare in beef cattle: performances and meat quality

C-008

Tuesday, June 9 - Genetics and genomics/miscellany - Plenary Room
Chairpersons: Alessio Valentini - Roberta Davoli
Emiliano Lasagna, Simona Rimoldi, Simone Ceccobelli, Stefano Paolo Marelli, Maria Cristina Cozzi, Francesca Maria Sarti,

Genciana Terova
The genetic of welfare: gene expression and heat stress in chicken

C-009

Paolo Zambonelli, Martina Zappaterra, Maurizio Mazzoni, Massimiliano Petracci, Francesca Soglia, Federico Sirri,
Claudio Cavani, Roberta Davoli
Broiler Pectoralis major muscle affected by emerging abnormalities: histology and gene expression

C-010

Genciana Terova, Simona Rimoldi, Elena Bossi, Sheenan Harpaz, Marco Saroglia
Transcript quantification of intestinal neutral amino acids and oligopeptides transporters in European sea bass

(Dicentrarchus labrax) reared in fresh water and fed fish and plant protein sources.

Genciana Terova, Simona Rimoldi, Karolina Kwasek, Marco Saroglia

Dietary methionine in salmonid fish feed alters the expression of genes involved in methionine metaboliSm ...........cocevvven.

Gianluca Sottile, Maria Teresa Sardina, Salvatore Mastrangelo, Marco Tolone, Marcello Chiodi, Baldassare Portolano

Identification of breed informative single nucleotide polymorphisms for assigning individual in Sicilian dairy sheep.................

Maria Grazia Manca, Jessica Serdino, Paolo Urgeghe, Antonio Puledda, Ignazio Ibba, Marino Contu, Nicolo PP. Macciotta

Multivariate factor analysis of milk composition, coagulation properties and individual cheese yield in Sarda sheep................
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17.00-17.15

17.15-17.30

Marco Tolone, Salvatore Mastrangelo, Rosalia Di Gerlando, Giuseppina Monteleone, Anna Maria Sutera, Maria Teresa Sardina,
Baldassare Portolano

Polymorphisms at B-defensin genes and mastitis in Valle del Belice dairy sheep: a case control study C-015
Alessio Valentini, Lorenzo Bomba, Paolo Ajmone Marsan, Aleksey Zimin, M. Elizabete J. Amaral, Giovanni Chillemi, John L. Williams
Strategies to improve full genome sequences for livestock species C-016

Licia Colli, Marco Milanesi, Elia Vajana, Daniela lamartino, Lorenzo Bomba, Ezequiel Luis Nicolazzi, Sahar Saad El-din Ahmed,
Jesus Rommel V Herrera, Libertado Cruz, Shujun Zhang, Liguo Yang, Xingjie Hao, Fuyuan Zuo, Song-Jia Lai, Shuilian Wang,
Ruyu Liu, Yundeng Gong, Mahdi Mokhber, Hossein Moradi Shahrbabak, Yongjiang Mao, Feng Guan, Augustin Vlaic, Luigi
Ramunno,Gianfranco Cosenza, Ali Ahmad, Ihsan Soysal, Emel Ozkan Unal, Mariena Ketudat Cairns, Jose Fernando Garcia,
Yuri Tani Utsunomiya, Rangsun Parnpai, Marcela Gongalves Drummond, Peter Galbusera, James Burton, Eileen Hoal,
Yulnawati Yusnizar, Cece Sumantri, Bianca Moioli, Alessio Valentini, Alessandra Stella, John L. Williams, the International
Buffalo Consortium, Paolo Ajmone Marsan

Patterns of diversity in swamp and river buffalo as revealed by SNP molecular markers C-017
Simona Rimoldi, Genciana Terova, Laura Benedito-Palos, Jaume Pérez-Sanchez
Lipid metabolism related gene expression in European sea bass (Dicentrarchus labrax): effects of fasting and refeeding.................. C-018

Tuesday, June 9 - New technologies in animal science - Room 111

Chairpersons: Fabio Luzi - Alessandro Agazzi

Leonardo Nanni Costa

Innovative technologies for the future of animal production C-019
Giuseppe Pulina, Giuseppe Curreli, Anna Nudda, Gianni Battacone
A new strategy to increase sheep meat production in Sardinia C-020

Leonardo Nanni Costa, Agnese Arduini, Emilio Scotti, Davide Sacchi, Roberta Davoli, Vincenzo Russo
The effect of chemical dehairing of pig carcass on sanitation and meat quality C-021

Matteo Ottoboni, Valentina Caprarulo, Carlotta Giromini, Davide Gottardo, Federica Cheli, Vittorio Dell'Orto, Luciano Pinotti
Image analysis for characterization of fishmeal material in aquafeed C-022

Katarzyna Stadnicka, Anna Bajek, Tomasz Drewa, Marek Bednarczyk
In vitro characterization of proliferation, differentiation and pluripotency markers in hen oviduct epithelial cells

which are potential model to study expression of exogenes delivered by nucleofection C-023
Edo D’Agaro, Tiziana Bongiorno, Emilio Tibaldi, Francesca Tulli, Maria Messina, Giovanna Lippe, Astrid Frabbro, Mara Stecchini

A human stunning and killing method applied to marine aquatic species. C-024
Giorgia Stocco, Claudio Cipolat-Gotet, Alessandro Ferragina, Giovanni Bittante

Cheese chemical and physical properties predicted by Vis-NIR reflectance and NIR transmittance Spectromety...veevvvevevenee. C-025

Tuesday, June 9 - Animal products and human health/nutrition and meat quality -
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Medicina Room

Chairpersons: Vincenzo Chiofalo - Oreste Franci

Siria Tavaniello, Domenico Di Memmo, Anna Wilkanowska, Mario Gambacorta, Giuseppe Maiorano
Influence of multiple injections of vitamin E on carcass characteristics and meat quality of Laticauda l[ambs ...............cccccccewvssesssn. C-026

Sihem Dabbou, Francesco Gai, Luca Rotolo, Carola Lussiana, Attawit Kovitvadhi, Vanda Maria Malfatto,
Ahmed Noureddine Helal, Ivo Zoccarato, Laura Gasco
Organic Bilberry pomace in rabbit nutrition: effect on meat quality and fatty acid profile C-027

Erica Longato, Giorgia Meineri, Pier Giorgio Peiretti, Pier Paolo Mussa
Effects of diets containing linseed oil and supplemented with grain amaranth (Amaranthus caudatus) on growth performances,

oxidative status and serum biochemical parameters in broilers. C-028
Nadia Guzzo, Cristina Sartori, Lucia Bailoni, Roberto Mantovani
Carcass traits and meat quality in Italian Heavy Draught Horse foals fed two diets differing in protein levels and slaughtered at I3 or I8 months...............C-029
: ress
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Marco Cullere, Giulia Tasoniero, Barbara Contiero, Antonella Dalle Zotte
Sensory acceptability of rabbit meat patties manufactured with increasing levels of rooibos
(Aspalathus linearis) tea extract.

C-030

Patrizia Morera, Eleonora Bartolini, Loredana Basirico, Umberto Bernabucci, Bruno Ronchi
No detection of transgenic DNA (tDNA) in tissues from rabbits fed with genetically modified soy-bean meal.

C-031

Federica Maghin, Raffaella Rossi, Sabrina Ratti, Grazia Pastorelli, Simone Stella, Erica Tirloni, Carlo Corino

Antioxidant mixture supplementation in the medium-heavy pigs: effects on performances and shelf life of Longissimus dorsi muscle. ..............

Attilio Luigi Mordenti, Elena Bonfante, Massimo Dall’Olio, Mattia Fustini, Luca Sardi, Andrea Formigoni
Effects of breed and a different lipid supplement on beef quality in heifers: performances, meat quality and fatty
acid composition of Longissimus dorsi muscle

C-032

C-033

Petra Hovorkova,, Stepanka Kruntoradova, Eva Skrivanova

C-034

Caprylic acid and its effect on Campylobacter jejuni in broiler chickens

Giuseppe Maiorano, Cinzia Abiuso, Katarzyna Stadnick, Siria Tavaniello, Joanna Bogucka, Marek Bednarczyk

Effect of in ovo prebiotic administration on growth, carcass characteristics and meat quality of broiler chickens ....................

Wednesday, June 10 - Livestock and environment/environment - Room 211

Chairpersons: Giulio Cozzi - Luciana Bava

Marco Berton, Giacomo Cesaro, Luigi Gallo, Giacomo Pirlo, Maurizio Ramanzin, Franco Tagliapietra, Enrico Sturaro

A survey on environmental footprint of intensive beef herds based on farm data: gate-to-gate LCA approach...................

Mirko Cattani, Laura Maccarana, Franco Tagliapietra, Stefano Schiavon, Lucia Bailoni
Effects of five additives with antimicrobial properties on in vitro rumen fermentation and methane
production of a commercial diet for dairy cows

.......... C-035

.......... C-036

C-037

Sara Salvador, Anna Zuliani, Mirco Corazzin, Edi Piasentier, Alberto Romanzin, Stefano Bovolenta
Sustainability of conventional and organic dairy farms in mountain areas

C-038

Anna Sandrucci, Maddalena Zucali, Alberto Tamburini, Luciana Bava

C-039

Green house gas emissions in the production of heavy pig

Valentina Cesari, Maddalena Zucali, Luciana Bava, Ivan Toschi
Global warming potential of broiler chicken production system using a life cycle assessment

C-040

Laura Maccarana, Mirko Cattani, Roberto Mantovani, Franco Tagliapietra, Stefano Schiavon, Lucia Bailoni

C-041

Assessment of factors influencing in vitro gas and methane production by meta-analysis

Wednesday, June 10 - Genetics and genomics/cattle - Plenary Room

Chairpersons: Giovanni Bittante - Paolo Ajmone Marsan

Filippo Miglior, Jacques Chesnais

C-042

Genomics: an essential tool to improve limited and novel phenotypes in dairy cattle breeding.

Nicolo PP. Macciotta, Paolo Ajmone Marsan, Marco Milanesi, Daniele Vicario, Alessio Valentini, Silvia Sorbolini, Corrado Dimauro

A comprehensive strategy for detecting genomic regions associated with traits of economic interest using information
generated in genomic selection programmes

C-043

Stefano Capomaccio, Marco Milanesi, Elia Vajana, Lorenzo Bomba, Elisa Eufemi, Licia Colli, Riccardo Negrini,
Katia Capelli, Ezequiel L. Nicolazzi, Andrea Talenti, John L. Williams, Bruno Stefanon, Paolo Ajmone Marsan
Genome-wide gene-based analysis reveals new associations between SNP and production

and morphological traits in Italian Holstein

C-044

Christos Dadousis, Claudio Cipolat-Gotet, Stefano Biffani, Ezequiel L. Nicolazzi, Giovanni Bittante, Alessio Cecchinato
Genome-wide association study to identify chromosomal regions associated with coagulation properties, curd firmness
and syneresis modeling, and acidity in milk from Italian Brown Swiss cows

C-045
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Marco Milanesi, Stefano Capomaccio, Yuri Tani Utsunomiya, Lorenzo Bomba, Licia Colli, Elisa Eufemi, Jan Thijs Van Kaam,

Katia Cappelli, Stefano Biffani, Ezequiel Luis Nicolazzi, Riccardo Negrini, Jose Fernando Garcia, Carl Rubin,

Alessandro Nardone, Nicolo P. P. Macciotta, Alessio Valentini, John L. Williams, Paolo Ajmone Marsan

Combining exome sequencing and high density SNP analysis for the detection of common deleterious recessive

mutations segregating in Italian Holstein bulls C-046

Andrea Talenti, Marco Milanesi, Ezequiel Luis Nicolazzi, Letizia Nicoloso, Stefano Frattini, Beatrice Coizet,
Giulio Pagnacco, John L. Williams, Paolo Ajmone Marsan, Paola Crepaldi
Birth date regression to identify genomic signatures of recent selection in Italian Holstein C-047

Antonio Puledda, Marco Milanesi, Giustino Gaspa, Corrado Dimauro, Paolo Ajmone Marsan, Nicolo P. . Macciotta
Study of genomic prediction accuracy using high density SNP panel in Italian Holstein cattle. C-048

Wednesday, June 10 - Research and development in animal science/
processing and technology transfer part 1 - Room 111

Chairpersons: Biagina Chiofalo - Ambra Rita Di Rosa

Giovanni Bernardini, Rosalba Gornati, Genciana Terova, Marco Saroglia

Nanotechnology for animal production C-049
Angela Trocino, Alessandra Piccirillo, Marco Birolo, Eirini Filiou, Massimiliano Petracci, Gerolamo Xiccato

Factors affecting growth performance, carcass quality and the occurrence of white striping and wooden breasts in broilers ............ C-050
Marco Birolo, Angela Trocino, Marco Tazzoli, Eirini Filiou, Gerolamo Xiccato

Feed restriction programs and slaughter age in growing rabbits C-051

Maria Antonietta Colonna, Francesco Giannico, Pasqua Rotondi, Lumturi Papa, Marco Ragni, Prospero Cagnetta,
Giuseppe Marsico, Anna Caputi Jambrenghi
Effect of feeds containing durum wheat milling products and age at slaughter on chemical composition and fatty

acid profile of meat from Gentile di Puglia lambs C-052
Mirco Dalla Bona, Luca Carraro, Stefano Schiavon, Luigi Gallo

Growth and carcass traits of 145 kg body weight pigs fed according to different feeding regimes. C-053
Gerolamo Xiccato, Elia Beltrami, Marco Birolo, Nicola Rigo, Angela Trocino

Effect of gender and slaughter age on carcass and meat quality of brown hares (L. europaeus) C-054

Alessandra Roncarati, Francesca Mariotti, Alberto Felici, Paolo Melotti
Use of submerged cage and discards as feed for tub gurnard (Chelidonichthys lucerna L.) fattening in the mid Adriatic sea............. C-055

Wednesday, June 10 - Animal products and human health/
milk and dairy products quality - Medicina Room

Chairpersons: Andrea Summer - Angela Gabriella D’Alessandro

Giovanni Niero, Antonio Masi, Martino Cassandro
Preliminary characterization of soluble thiols in bovine milk C-056

Manuela Renna, Simone Ravetto Enri, Massimiliano Probo, Carola Lussiana, Paolo Cornale, Alberto Bellio, Sara Astegiano,
Lucia Decastelli, Luca Maria Battaglini, Giampiero Lombardi
Production regulations and characteristics of cow Piedmontese Noble Milk C-057

Adriana Bonanno, Antonino Di Grigoli, Nicola Francesca, Raimondo Gaglio, Francesca Mazza, Francesca Vitale, Marco Alabiso,
Luca Settanni
The effects of the traditional producing system on physicochemical, microbial and sensory properties of Caciocavallo Palermitano cheese .......C-058

Paolo Gottardo, Mauro Penasa, Massimo De Marchi
Fatty acid composition of milk from Holstein-Friesian, Brown Swiss, Simmental and Alpine Grey cattle breeds routinely
predicted by mid-infrared spectroscopy C-059

Federica Di Frangia, Massimo Malacarne, Piero Franceschi, Paolo Formaggioni, Michele Faccia, Angela Costanzo,
Enrico Santus, Attilio Rossoni, Andrea Summer
Influence of milk composition and k-casein B content on mozzarella cheese yield and cheesSemaRing l0SSES ............vvvvvvvvsssssssssss. C-060

Tess
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12.30-1245 Massimo Malacarne, Federica Di Frangia, Angela Costanzo, Piero Franceschi, Paolo Formaggioni, Andrea Summer
Influence of milk somatic cell content on cheese yield and cheesemaking losses. C-061

Wednesday, June 10 - Physiology and metabolism/microbiome and gastrointestinal tract
processing and technology transfer part 1 - Room 113

Chairpersons: Achille Schiavone - Cesare Castellini
11.00-11.15  Paola Cremonesi, Giuseppe Conte, Emanuele Capra, Federica Turri, Marco Severgnini, Luca Rapetti, Stefania Colombini,

Stefania Chessa, Marcello Mele, Bianca Castiglioni
Evaluation of the effects of different diets on bacterial diversity and on fatty acid compoSition in goat Fumemn........eeeeeeee.. C-062

11.15-11.30  Arianna Buccioni, Carlo Viti, Mariano Pauselli, Roberta Pastorelli, Sara Minieri, Grazia Pallara, Valentina Roscini,
Luciana Giovannetti, Marcello Mele

Response of rumen microbial ecosystem to diets integrated with chestnut or quebracho tannins in dairy EUWES ... C-063
11.30-1145  Sara Minieri, Carlo Viti, Stefania Colombini, Arianna Buccioni, Giuseppe Conte, Luca Rapetti, Luca Malagutti, Stefano Rapaccini,

Marcello Mele

Effect of dietary starch concentration and fish oil supplementation on fatty acid profile and microbial composition

of rumen fluid in lactating dairy cows C-064

11.45-12.00 Maria Pia Franciosini, Patrizia Casagrande-Proietti, Claudio Forte, Daniela Beghelli, Gabriele Acuti, David Ranucci,
Alessandro Dal Bosco, Cesare Castellini, Massimo Trabalza-Marinucci
Effects of using an oregano aqueous extract on performance, gut microbiota and immune function in broiler chickens..................... C-065

12.00-12.15  Paolo Bosi, Davide Priori, Michela Colombo, Alfons J.M. Jansman, Sietse Jan Koopmans, Paolo Trevisi
The interaction of early intestinal microbial colonisation with the effects of luminal perfusion with enterotoxigenic
E. coli, F4ac fimbria or Lactobacillus amylovorus on the jejunal transcriptome in piglets C-066

12.15-12.30  Maria Grazia Cappai, Franziska Koop, Laura Pistis, Saara J. Sander, Corrado Dimauro, Walter Pinna, Josef Kamphues
Evaluation of Peyer’s patch morphological traits as local immune response in relation to different physical forms
of one complete diet fed to growing pigs. C-067

12.30-1245 Riccardo Fortina, Isabel Macchiorlatti Vignat, Frine Eleonora Scaglione, Paola Pregel, Enrico Bollo, Manuela Renna
Performance and rumen papillae development of Friesian calves fed with pelletted starter or total mixed ration..............co........... C-068

Wednesday, June 10 - Genetics and genomics/swine - Plenary Room

Chairpersons: Paolo Carnier - Bianca Castiglioni

14.00-14.15  Giuseppina Schiavo, Giuliano Galimberti, Daniela Giovanna Calo, Emilio Scotti, Francesca Bertolini, Antonia Bianca Samore,
Vincenzo Russo, Maurizio Gallo, Luca Buttazzoni, Luca Fontanesi
Genome wide analysis of the effects of twenty years of artificial directional selection in the Italian Large White pig breed.............. C-069

14.15-14.30  Anisa Ribani, Francesca Bertolini, Giuseppina Schiavo, Emilio Scotti, Valerio Joe Utzeri, Stefania Dall’Olio, Paolo Trevisi,
Paolo Bosi, Luca Fontanesi
Next generation semiconductor based sequencing of bitter taste receptor genes in different pig breeds and populations
and association study of identified polymorphisms using a DNA pooling strategy C-070

14.30-1445 Roberta Rostellato, Valentina Bonfatti, Paolo Carnier
Quantification of boar taint compounds in adipose tissue of intact male pigs at 160 and 220 days of age and estimates of genetic parameterss ... C-0m

14.45-15.00 Roberta Davoli, Gennaro Catillo, Marcello Mele, Andrea Serra, Luca Buttazzoni, Roberto Steri, David Meo Zilio,
Paolo Zambonelli, Vincenzo Russo
Study on genetic parameters of subcutaneous fatty acid composition in ltalian Large White pig breed C-072

15.00-15.15  Martina Zappaterra, Paolo Zambonelli, Roberta Davoli
Perilipins and the complex gene network of lipid metabolism enzymes in muscle are related to porcine
intramuscular fat deposition C-073
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Wednesday, June 10 - Research and development in animal science/
processing and technology transfer part 2 - Room 111

Chairpersons: Andrea Formigoni - Mattia Fustini

Agnese Arduini, Vincenzo Pace, Veronica Redaelli, Fabio Luzi, Leonardo Nanni Costa
Survey on pre-slaughter handling and skin damages on pig carcasses C-074

Marisa Palmeri, Cinzia Cardamone, Massimo Todaro, Luca Settanni, Raimondo Gaglio, Isabella Mancuso, Maria Luisa Scatassa,
Onofrio Corona

An investigation of the shelf-life of pdo Vastedda della Valle del Belice cheese subjected to different packaging systems

alternative to vacuum C-075

Andrea Cabiddu, Mauro Decandia, Giovanni Molle, Michael Lee
Plant secondary metabolites and traceability of dairy products: a key role for livestock production and efficiency in ruminant dairy products .......... C-076

Carlotta Giromini, Raffaella Rebucci, Francesca Saccone, Eleonora Fusi, Antonella Baldi

Cytotoxicity, DNA integrity and methylation in mammary and kidney epithelial cell lines exposed to OChratoxin A................. C-077
Stefano Biffani, Cesare Lubiano, Davide Pravettoni, Antonio Boccardo

Predicting survivors of neonatal calf diarrhea using logistic regression or gradient boosting C-078
Eugenio Demartini, Alberto Pirani, Mattia Bertocchi, Maria Elena Marescotti, Anna Gaviglio

The hidden costs of animal health in dairy cattle breeding: evidences from a case study C-079

Wednesday, June 10 - Physiology and metabolism/
feed nutritional quality evaluation - Room 113

Chairpersons: Lucia Bailoni - Umberto Bernabucci

Nadia Musco, Federico Infascelli, Raffaella Tudisco, Laura Addi, Raffaella Grazioli, Pietro Lombardi, Giuseppe Vassalotti,
Serena Calabro, Monica Isabella Cutrignelli
Nutritional and functional evaluation of cereals and legumes seeds C-080

Achille Schiavone, Michele De Marco, Silvia Martinez, Fuensanta Hernandez, Francesco Gai, Luca Rotolo, Sihem Dabbou,

Attawit Kovitvadhi, Laura Gasco

Nutritional value of two different insects meal (Tenebrio Molitor and Hermetia lllucens) for broiler chickens:

apparent ileal amino acid digestibility and apparent metabolizable energy C-081

Mattia Fustini, Alberto Palmonari, Giorgia Canestrari, Nicola Negri, Andrea Formigoni
Effect of alfalfa hay digestibility and inclusion rate in lactating dairy cows diets on feed intake, digestibility,

ruminal pH and productive performance C-082
Francesca Martuzzi, Federico Righi, Yarin Mazzoni, Afro Quarantelli
Relationship between horse faecal particle size and forage type/dry matter digestibility C-083

Serena Calabro, Raffaella Tudisco, Valeria Terzi, Monica 1. Cutrignelli, Laura Addi, Nadia Musco, Caterina Morcia, Federico Infascelli
In vitro rumen fermentation of barley grain contaminated with Fusarium mycotoxins C-084

Alberto Palmonari, Mattia Fustini, Giorgia Canestrari, Antonio Gallo, Alessandro Lotto, Andrea Formigoni
Evaluation of inoculants addition on corn silage nutritional value C-085

Thursday, June 11 - Livestock and environment/feed and food - Room 211

Chairpersons: Stefano Schiavon - G. Matteo Crovetto

Aldo Prandini, Samantha Sigolo, Mauro Morlacchini, Gianluca Giuberti, Maurizio Moschini
Pasta by-product as alternative source of starch in diets for finishing pigs C-086

Luca Malagutti, Gianluca Galassi, Luca Rapetti, Stefania Colombini, Mauro Spanghero, Diego Capraro, G. Matteo Crovetto
Digestibility and energy balance of heavy pig fed high cut corn silage C-087

Luigi Gallo, Luca Carraro, Mirco Dalla Bona, Alessio Cecchinato, Stefano Schiavon
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9.45-10.00

10.00-10.15

9.00-9.30

9.30-9.45

9.45-10.00

10.00-10.15

10.15-10.30

9.00-9.30

9.30-9.45

9.45-10.00

10.00-10.15

10.15-10.30

10.30-10.45

Effect of genetic group and dietary crude protein content on technological properties of thighs intended for dry-cured
ham production C-088

Giuseppe Conte, Alice Cappucci, Andrea Serra, Eleonora Bulleri, Federica Mannelli, Marcello Mele
Multivariate analysis of milk fatty acid composition is able to discriminate dairy farm according to feeding regimen
and predicted methane emission C-089

Gabriella Cobellis, Claudio Forte, Gabriele Acuti, Zhongtang Yu, Massimo Trabalza-Marinucci
Effects of rosemary extracts on sheep rumen microbiome C-090

Thursday, June 11 - Genetics and genomics/goat - Plenary Room

Chairpersons: Fabio Pilla - Paola Crepaldi

Alessandra Stella, Ezequiel Luis Nicolazzi, the Adapt Map Group
Integration of data to study goat diversity and adaptation: the AdaptMap project C-091

Andrea Talenti, Ezequiel Luis Nicolazzi, Letizia Nicoloso, Stefano Frattini, Beatrice Coizet, Stefania Chessa, Giulio Pagnacco,
Fabio Pilla, Paolo Ajmone Marsan, Paola Crepaldi, the Italian Goat Consortium
Parentage assessment with 200 single nucleotide polymorphisms on 15 Italian goat breeds C-092

Stefano Frattini, Emanuele Capra, Barbara Lazzari, Beatrice Coizet, Debora Groppetti, Pietro Riccaboni, Alessandro Pecile,

Silvana Arrighi, Stefania Chessa, Bianca Castiglioni, Alessia Giordano, Davide Pravettoni, Andrea Talenti, Letizia Nicoloso,

John L. Williams, Paola Crepaldi, Alessandra Stella, Giulio Pagnacco

The analysis of the methylome of Capra hircus C-093

Emanuele Capra, Stefano Frattini, Barbara Lazzari, Beatrice Coizet, Debora Groppetti, Pietro Riccaboni, Alessandro Pecile,

Silvana Arrighi, Stefania Chessa, Bianca Castiglioni, Alessia Giordano, Davide Pravettoni, Andrea Talenti, Letizia Nicoloso,

Paola Crepaldi, John L. Williams, Giulio Pagnacco, Alessandra Stella

MicroRNAs expression in hypothalamus and pituitary of Saanen goat C-094

Gustavo Gandini, Federica Turri, Rita Rizzi, Flavia Pizzi
Economic evaluation of genetic improvement with inbreeding control in the Verzaschese goat. C-095

Thursday, June 11 - Research and development
in animal science/feed additives - Room 111

Chairpersons: Giovanni Savoini - Eugenio Demartini

Adam Smith, Fabrizio Pepe
Use of protease enzymes in poultry feed offers promising economic and environmental benefits C-096

Xian-Ren Jiang, Alessandro Agazzi, Federica Cheli, Ajay Awati, Maurizio Crestani, Francesca Vitari, Helena Bento,

Giovanni Loris Alborali, Cinzia Domeneghini, Valentino Bontempo

Effects of a blend of essential oils and an enzyme combination on growth performance, microbial counts,

and ileum morphology in Escherichia coli K88 challenged piglets C-097

Xian-Ren Jiang, Marcello Comi, Federica Cheli, Carlotta Giromini, Davide Gottardo, Raffaella Rebucci, Valentino Bontempo
Effects of a novel emulsifier supplementation on growth performance and carcass yield of female and male broiler chicks............ C-098

Giuseppina Avantaggiato, Donato Greco, Fiorenza Minervini, Antonella Garbetta, Francesco Grieco, Angelo Visconti
In vitro studies to assess the efficacy and potential toxicity of multi-mycotoxins adsorbing agents used as feed additives ............... C-099

Pier Paolo Danieli, Umberto Bernabucci, Bruno Ronchi
Organic laminaria and selenized yeast as dietary integrators of iodine and selenium in organic dairy goat farming ... C-100

Federico Righi, Marco Renzi, Afro Quarantelli
Effect of dried extracts of Aspergillus oryzae and their association with Saccharomyces cerevisiae on mid lactation dairy cattle
productivity under moderate heat stress conditions. C-101
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10.00-10.15
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11.30-11.45

11.45-12.00

12.00-12.15

12.15-12.30

12.30-12.45

12.45-13.00

11.15-11.30

11.30-11.45

11.45-12.00

12.00-12.15
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Thursday, June 11 - Animal products and human health/
animal products characterization - Medicina Room

Chairpersons: Agostino Sevi - Adele Meluzzi
Antonella della Malva, Marzia Albenzio, Mariangela Caroprese, Antonella Santillo, Agostino Sevi, Rosaria Marino
Factors contributing to meat tenderness: interaction between myofibril structure and proteolytic changes in DEef ............. C-102

Federico Sirri, Massimiliano Petracci, Claudio Cavani, Adele Meluzzi
Quality characterization of products from Romagnola chicken breed: 2. Eggs C-103

Massimiliano Petracci, Francesca Soglia, Federico Sirri, Paolo Zambonelli, Roberta Davoli, Claudio Cavani
Broiler Pectoralis major muscle affected by emerging abnormalities: composition and technological traits C-104

Paolo Polidori, Ambra Ariani, Silvia Vincenzetti
Meat and carcass quality in Martina Franca donkey foals C-105

Mauro Vasconi, Laura Borella, Fabio Caprino, Federica Bellagamba, Vittorio Maria Moretti
Chemical characterization of European eels (Anguilla anguilla) of different origins collected from Italian market................ C-106

Thursday, June 11 - Livestock and environment/miscellany - Room 211
Chairpersons: Marco Saroglia - Luca Maria Battaglini
Cristina Rossi, Loredana Basirico, Pier Paolo Danieli, Bruno Ronchi
The B-hexachlorocyclohexane (B-HCH) affects the oxidative status of bovine peripheral blood mononuclear cells in vitro. ............. C-107

Luciana Bava, Anna Sandrucci, Stefania Colombini, Milena Brasca, Tiziana Silvetti, Alberto Tamburini, Maddalena Zucali,
G. Matteo Crovetto
Milking procedure can affect anaerobic spore-forming bacteria in milk C-108

Maddalena Zucali, Luciana Bava, Alberto Tamburini, Anna Sandrucci, Silvana Mattiello, Giovanna Battelli, Milena Brasca
Global milk quality: evaluating tool for dairy farm C-109

Giulio Cozzi, Anna Benedet, Paola Prevedello, Dario Tonietto, Ilario Bazzoli, Claudio Valorz, Gianbattista Rigoni Stern
Animal husbandry as a tool for post-war recovery and reconciliation. An update from The Transhumance of the Peace project ........C-110

Alberto Tamburini, Anna Sandrucci, Maddalena Zucali, Luciana Bava, Gabriele Mattachini, Giorgio Provolo
Integrated approach to evaluate primiparous dairy cows performance C-111

Luca Parma, Daniela Bertotto, Erika Bonvini, Elena Negrato, Marco Chiumento, Pier Paolo Gatta, Alessio Bonaldo
Light conditions affect development and cortisol response in common Sole (Solea solea [.) eggs and larvae:
preliminary findings C-112

Gloriana Cardinaletti, Tiziana Bongiorno, Matteo Gava, Maria Messina, Massimiliano Bruno, Francesca Tulli, Emilio Tibaldi
Compensatory growth following long term multi-phase cyclic feeding in rainbow trout (Oncorhynchus myRiss) .....eeeeeeee.. C-113

Thursday, June 11 - Genetics and genomics/cattle - Plenary Room

Chairpersons: Roberta Ciampolini - Baldassare Portolano

Not published C-114

Cristina Sartori, Nadia Guzzo, Serena Mazza, Roberto Mantovani
Genetic correlations among selected traits and inbreeding depression in dual purpose Rendena breed C-115

Roberta Ciampolini, Sara Casu, Salvatore Mastrangelo, Laurence Flori, Katayoun Moazami-Goudarzi, Tiziana Sechi,
Francesca Cecchi, Frangois Casabianca, Anne Lauvie, Mathieu Gautier, Antonello Carta, Baldassare Portolano, Denis Lalo&
Genetic diversity of Mediterranean cattle breeds related to geography and climate C-116

Salvatore Mastrangelo, Marco Tolone, Maria Teresa Sardina, Rosalia Di Gerlando, Luca Fontanesi, Baldassare Portolano
Genomic inbreeding estimation in small populations: evaluation of runs of homozygosity in local cattle breeds............................ C-117

Simone Ceccobelli, Piera Di Lorenzo, Hovirag Lancioni, [rene Cardinali, Licia Colli, Marco Rosario Capodiferro, Luca Ferretti,
Paolo Ajmone Marsan, Francesco Panella, Emiliano Lasagna, Alessandro Achilli
The distinctive mitochondrial DNA signature of Podolic cattle in Italy C-118
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12.15-12.30  Lorenzo Bomba, Hans D. Daetwyler, lona M. MacLeod, Sunduimijid Bolormaa, Amanda J. Chamberlain, Licia Colli, Marco Milanesi,
Elia Vajana, Ben J Hayes, Paolo Ajmone Marsan, The NEXTGEN Consortium
Investigation of Bos indicus and Bos taurus admixture in Sanga cattle from Uganda by whole genome sequence analysis. ............... C-119

12.30-12.45 Marisilvia D’Andrea, Denis Guiatti, Andrea Serra, Marco Milanesi, Sandy Sgorlon C-120
Fatty acids milk composition in Italian Simmental and Italian Holstein cows

Thursday, June 11 - Animal products and human health/
nutrition and milk quality - Medicina Room

Chairpersons: Oliviero Olivieri - Federico Infascelli
11.15-11.30  Raquel Martinez-Loperena, Francisco J. Solorio-Sdnchez, Armin Ayala-Burgos, Octavio A. Castelan-Ortega

Effect of an intensive silvopastoral feeding system based on Leucaena leucocephala on the physico-chemical and sensory
characteristics of the artisan cheese from Michoacdn, Mexico C-121

11.30-11.45  Ludovica Mammi, Mattia Fustini, Luigi Grazia, Andrea Formigoni
Influence of monensin continuous-release intraruminal device on milk and whey starter quality used for Parmigiano Reggiano
cheese production C-122

11.45-12.00  Anna Nudda, Fabio Correddu, Alessandra Marzano, Gianni Battacone, Giuseppe Pulina
The inclusion of a by-product from myrtus communis in the diet of lactating ewes: effects on milk production traits..................... C-123

12.00-12.15  Maria Giovanna Ciliberti, Marzia Albenzio, Rosaria Marino, Antonella Santillo, Agostino Sevi, Mariangela Caroprese
Effect of PUFA supplementation on milk production and fatty acid profile in sheep under hot season C-124

12.15-12.30  Massimo Todaro, Marco Alabiso, Antonio Console, Antonino Di Grigoli, Francesca Mazza, Giuseppe Maniaci, Adriana Bonanno
Effect of the inclusion of lemon citrus pulp in the diet of Valle del Belice lactating ewes. Milk production and composition........... C-125

12.30-12.45  Alice Cappucci, Valentina Roscini, Giuseppe Conte, Arianna Buccioni, Eleonora Bulleri, Andrea Serra, Stefania Urbani,
Maurizio Servili, Mariano Pauselli, Marcello Mele
Effect of olive pomace and extruded linseed on milk yield and fatty acid composition from dairy ewes C-126

Thursday, June 11 - Physiology and metabolism/
nutrition and physiology part 1 - Room 113

Chairpersons: Monica Cutrignelli - Luciano Pinotti
11.15-11.30  Maria Messina, Massimiliano Bruno, Gloriana Cardinaletti, Bianca Maria Poli, Graziella Chini Zittelli, Francesca Tulli, Emilio Tibaldi

Growth response, plasma metabolites and intestinal brush border enzyme activity of sea bass fed diets including a blend
of two marine microalgae C-127

11.30-11.45  Jessica Michela Caputo, Guido Invernizzi, Anna Campagnoli, Greta Farina, Mariella Ferroni, Alessandro Agazzi, Juan J. Loor,
Giovanni Savoini
Dietary fish oil and stearate action on adipose lipid metabolism transcriptomics in periparturient dairy OALS.............coouuvvsssssssssn. C-128

11.45-12.00 Daniele Dipasquale, Loredana Basirico, Patrizia Morera, Andrea Serra, Marcello Mele, Arnulf Troescher, Umberto Bernabucci
Effects of conjugated linoleic acids isomers on oxidative mammary gland metabolism C-129

12.00-12.15  Erminio Trevisi, Fiorenzo Piccioli Cappelli, Matteo Mezzetti, Giorgia Lovotti, Paolo Bani
Effect of the ruminal slow-release of monensin during the transition period of dairy cows on health status, energy metabolism
and inflammatory conditions C-130

12.15-12.30  Giacomo Cesaro, Erika Pellattiero, Franco Tagliapietra, Stefano Schiavon, Giovanni Bittante
Alteration of bovine milk fatty acid profile caused by the dietary crude protein content supplemented or not with rumen protected
conjugated linoleic acids C-131

12.30-1245  Fiorenzo Piccioli-Cappelli, Andrea Minuti, Luigi Calamari, Erminio Trevisi
Intragiugular infusion of long chain omega-3 fatty acids at calving: effect on metabolic profile, feed intake and milk yield ............ C-132
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Thursday, June 11 - Genetics and genomics/cattle - Plenary Room
Chairpersons: Anna Maria Caroli - Luigi Ramunno
14.00-14.15  Alessandro Bagnato, Johanna Vilkki, Terhi Iso-Touru, Erika Frigo, Maria Cristina Cozzi, Maria Giuseppina Strillacci,

Fausta Schiavini, Raphaelle Teresa Matilde Maria Prinsen, Mario Vevey, Attilio Rossoni, Luca Fontanesi, Marlies Dolezal
Copy number variation in cattle breeds C-133

14.15-1430  Raffaella Finocchiaro, Jan-Thijs van Kaam, Maurizio Marusi
Haplotype detection for monogenic factors in the Italian Holstein cattle breed C-134

14.30-14.45  Stefano Biffani, Stefania Chessa, Alessandra Stella, Filippo Biscarini
A statistical learning approach to detect carriers of the HHI haplotype in Italian Holstein Friesian cattle C-135

1445-15.00  Giulietta Minozzi, Marcello Del Corvo, Isabella Della Noce, Mario Luini, Alessandra Stella, Giulio Pagnacco, John Luis Williams
Fine mapping of loci on BTAS associated to antibody response to Mycobacterium avium paratuberculosis in cattle.......................... C-136

15.00-15.15  Mauro Penasa, Denis Pretto, Alice Varotto, Massimo De Marchi
Heritability of milk B-hydroxybutyrate and its genetic association with milk yield and fat-to-protein ratio in Italian Holstein cows........C-137

15.15-15.30  Alessio Cecchinato, Claudio Cipolat-Gotet, Giorgai Stocco, Christos Dadousis, Giovanni Bittante

Genetic and phenotypic relationships of milk coagulation properties and curd firmness modeling with the cheese yield

and curd nutrients recovery in bovine milk C-138
15.30-15.45 Valentina Bonfatti, Roberta Rostellato, Daniele Vicario, Paolo Carnier

Effects of variation in milk coagulation properties on cheese yield, curd composition and recovery rates of the main milk

constituents measured by micro-cheese making C-139

Thursday, June 11 - Research and development
in animal science/feed materials - Room 111

Chairpersons: Valentino Bontempo - Luciana Rossi

14.00-14.30  Carlos Dapoza, Luca lacoianni
Amino acids as advanced technology to improve sustainable livestock production. C-140

14.30-1445 Elena Bonfante, Mattia Fustini, Nicola Negri, Alberto Palmonari, Giorgia Canestrari, Andrea Formigoni
Complete diet in pellet for ruminants nutrition C-141

1445-15.00  Luciano Pinotti, Valentina Caprarulo, Matteo Ottoboni, Alessandro Agazzi, Luciana Rossi, Radmilo Colovié,
Olivera Puragi¢, Duro Vukmirovi, Jovanka Levié
Feedneeds: new prospective for R&D in the Italian and Serbian feed sectors C-142

15.00-15.15 Matteo Ottoboni, Thomas Spranghers, Patrick De Clercq, Stefaan De Smet, Wesley De Jaeghere, Mia Eeckhout
The inclusion of black soldier fly material in an experimental extruded feed: extrusion optimization and its impact
on digestibility C-143

15.15-1530  Luciana Rossi, Elisabetta Onelli, Alessandra Moscatelli, Angela Lombardi, Antonella Baldi
Morphological evaluation of Nicotiana tabacum plants transformed for the expression of verocytotoxic Escherichia coli antigens ........ C-144

15.30-15.45  Alessandra Moscatelli, Elisabetta Onelli, Mauro Zaninelli, Francesca Saccone, Luciana Rossi
Proteomic characterisation of Nicotiana tabacum seeds expressing verocytotoxic EScherichia coli QnEigens .........cvvsvssssssssn. C-145

15.45-16.00  Riccardo Primi, Pier Paolo Danieli, Francesco Rossini, Roberto Ruggeri, Mercedes Muzquiz, Mercedes Martin Pedrosa,
Catia Stamigna, Domenico Chiaretti, Emiliano Chiaretti, Giulia Falcone, Giovanni Giuliano, Bruno Ronchi
Chemical, amino-acidic and anti-nutritional composition of new sweet genotypes of narrow-leaf (Lupinus angustifolius L.)
and white lupines (Lupinus albus L.) seeds C-146
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14.00-14.15

14.15-14.30

14.30-14.45

14.45-15.00

15.00-15.15

Thursday, June 11 - Physiology and metabolism/
nutrition and physiology part 2 - Room 113

Chairpersons: Adriana Bonanno - Marcello Mele

Andrea Serra, Eleonora Bulleri, Laura Casarosa, Alice Cappucci, Federica Mannelli, Marcello Mele

C-147

Effect of different doses of cracked whole soybean on milk fatty acid composition in buffalo

Adriano Pilotto, Guido Invernizzi, Antonella Baldi, Giovanni Savoini

Plasma a-tocopherol content and its relationship with milk somatic cells count in Italian commercial herds.............................

Achille Schiavone, Michele De Marco, Martina Tarantola, Francesco Gai, Luisa Pozzo, Laura Cavallarin, Stefania Bergagna,
Daniela Dezzutto, Maria Silvia Gennero, Luca Rotolo, Manuela Renna, Sihem Dabbou, Alberto Brugiapaglia, Laura Gasco
Mealworm inclusion in Label chicken diet does not affect both performance and welfare parameters.

......... C-148

C-149

Francesca Petrera, Alessandra Gubbiotti, Fabio Abeni

Haematological, biochemical and serum protein profiles during lactation in Modenese and Italian Friesian cattle breeds .....

Cesare Castellini, Alessandro Dal Bosco, Genciana Terova, Emiliano Lasagna, Lara Macchioni, Simona Mattioli

......... C-150

C-151

Evaluation of the gene expression and 6-desaturase activity in different chicken strains
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Marek Bednarczyk, Katarzyna Stadnicka, Giuseppe Maiorano, Aleksandra Dunislawska, Rossella Mucci
In field study to optimise doses of new synbiotic formulations for in ovo application. P-001

Laura Borella, Mauro Vasconi, Fabio Caprino, Federica Bellagamba, Mario Pazzaglia, Vittorio Maria Moretti
Chemical composition of caviar from farmed sturgeon: comparison between four different species P-002

Monica Borgogno, Mirco Corazzin, Elena Sacca, Saida Favotto, Sara Salvador, Stefano Bovolenta, Edi Piasentier
Prediction of eating quality of Italian simmental beef from butcher’s steak appearance judgment P-003

Ada Braghieri, Nicoletta Piazzolla, Amelia Maria Riviezzi, Salvatore Claps, Attilio Matera, Giuseppe Morone, Fabio Napolitano
Sensory properties of mozzarella cheese as affected by starter cultures and preservation liquid. P-004

Luigi Calamari, Laura Gobbi, Paolo Grossi, Paolo Bani
Relationships between milk acidification rate with protein metabolism and diet characteristics in dairy cows. P-005

Biagina Chiofalo, Serena Calabro, Micaela Grossi, Raffaella Tudisco, Vittorio Lo Presti, Monica I. Cutrignelli, Federico Infascelli
Free amino acids in meat of buffalo young bulls fed faba bean as protein source P-006

Francesca Ciucci, Caitriona Long-Smith, Ruairi Roberston, Catherine Stanton, Kieran Kilcawley, Andrea Serra, Giuseppe Conte, Marcello Mele
Microencapsulated fish oil to enrich yoghurt with omega-3 fatty acids: evaluation of fatty acid composition and volatile compounds................... P-007

Salvatore Claps, Lucia Sepe, Anna Rocchina Caputo, Maria Antonietta Di Napoli, Daniela Giorgio, Giuseppe Morone, Giovanni Annicchiarico,
Adriana Di Trana
Comparison of Canestrato Pugliese cheese quality between native and non-native sheep breeds. P-008

Davide De Marzo, Anna Maria Facciolongo, Francesco Toteda, Francesco Nicastro
Lipid sources influence on healthful indexes of lamb meat. P-009

Ambra Rita Di Rosa, Giuseppe Magazzu, Vittorio Lo Presti, Nirey Velez-Cervera, Alessandro Zumbo
Chemical and technological traits of Nero Siciliano dry-cured ham P-010

Ambra Rita Di Rosa, Luigi Liotta, Alessandro Margiotta, Salvatore Vasi, Enrico D’Alessandro, Vincenzo Chiofalo, Alessandro Zumbo
Utilization of lemon molasses and dry orange pulp in dairy ewes feeding during the first stage of lactation: effect on milk quality ... P-011

Sebastiana Failla, Giulia Francesca Cifuni, Michela Conto, Paolo Viola, Andrea Amici
Effect of cooking on fatty acid composition, lipid oxidation and cholesterol content of hunted wild boar (Sus Scrofa) meat ...........ccccccevssesssn. P-012

Guido Ferruzzi, Danilo Mani, Piera Poli, Marco Guastella, Alessandro Pistoia
Effect of different breed on Ragusano cheese quality P-013

Luigi Liotta, Flavia Trentacoste, Giuseppe Magazzu, Giuseppe D’Angelo, Vincenzo Chiofalo
Technological and quality characteristics of Bresaola from Cinisara cattle breed P-014

Luigi Liotta, Ambra Rita Di Rosa, Adriano Covato, Riccardo Fiumano, Massimiliano Pagliaro, Alessandro Zumbo
Productive performance and egg quality of an endangered Siciliana poultry breed P-015

Fabio Napolitano, Nicoletta Piazzolla, Amelia Maria Riviezzi, Corrado Pacelli, Angela Carlucci, Gabriella Caporale, Andrea Bragaglio, Ada Braghieri
Determinants of consumer choice for mozzarella cheese P-016

Massimiliano Petracci, Francesca Soglia, Luca Canonico, Federico Sirri, Adele Meluzzi, Claudio Cavani
Quality characterization of products from Romagnola chicken breed: 1. Carcass and meat P-017
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Salvatore Pier Giacomo Rassu, Giovanni Antonio Pilo, Agnese Eugenia Cannas, Antonio Mazza, Gianni Battacone, Giuseppe Pulina, Anna Nudda

Investigation on milk yield and composition of Sarda donkeys P-018
Raffaella Rossi, Claudia M. Balzaretti, Sabrina Ratti, Vincenzo Russo, Carlo Corino

Functional food in mass catering: methodological approach P-019
Mohamed Sadoud, Foued Chehat, Hadjer Sadoud

Algerian dairy policy: causes weakness of milk production P-020

Antonella Santillo, Mariangela Caroprese, Rosaria Marino, Giovanni Annicchiarico, Agostino Sevi, Marzia Albenzio
Linseed supplementation in Pezzata Rossa Italiana lactating cows: effect on milk and Cacioricotta cheese quality P-021

Achille Schiavone, Michele De Marco, Alessandra Dalmasso, Maria Teresa Bottero, Daniele Pattono, Paola Sacchi, Roberto Rasero, Stefano Sartore,
Dominga Soglia, Sandra Maione, Mario Giacobini, Luigi Bertolotti, Martina Tarantola, Ivo Zoccarato, Laura Gasco, Alberto Brugiapaglia

Preliminary study on the carcass and meat characteristics of two free-range reared Italian local hen breed:

Bianca di Saluzzo and Bionda Piemontese P-022

Lucia Sepe, Maria Antonietta Di Napoli, Anna Rocchina Caputo, Giuseppe Morone, Domenico Rufrano, Francesco Paladino, Emilio Sabia,
Salvatore Claps
Nutritional quality and aromatic profile of Caciotta cheese in cows fed with Linum usitatissimum L. P-023

Francesco Sirtori, Corrado Dimauro, Massimo Cellesi, Luca Calamai, Carolina Pugliese
Use of multivariate procedures for classification of “Toscano” dry-cured ham according to the volatile composition P-024

Francesco Sirtori, Antonio Pezzati, Doria Benvenuti, Oreste Franci, Carolina Pugliese
Effects of slaughter weight on meat quality in two pig genotypes. P-025

Roberto Tocci, Matteo Campostrini, Eleonora Pippi, Roberto Fratini, Andrea Martini, Clara Sargentini
Adult ovine meat marketing in Tuscany P-026

Giovanni Tulipano, Lara Faggi, Andrea Cacciamali, Anna Maria Caroli
Whey proteins as functional food affecting metabolic health P-027

Mauro Vasconi, Fabio Caprino, Federica Bellagamba, Laura Borella, Vittorio Maria Moretti
Evolution of fatty acid profile of gilthead sea breams during the decade 2005-2014 P-028

Natany Zeithammer; Eduardo Alexandre de Oliveira
Microbiological quality of milk obtained by machine and manual milking. P-029

Genetics and genomics
Francesca Bertolini, Claudia Geraci, Vincenzo Chiofalo, Luca Fontanesi
High throughput SNP discovery in cultivated European sea bass (Dicentrarchus labrax) and comparison of genetic stocks of two hatcheries ......P-030

Francesca Bertolini, Cettina Scimone, Claudia Geraci, Giuseppina Schiavo, Vincenzo Chiofalo, Luca Fontanesi
Next generation semiconductor based sequencing of the donkey (Equus asinus) genome P-031

Silvia Bongiorni, Cesare E.M. Gruber, Giovanni Chillemi, Fabrizio Ferre, Bianca Moioli, Sebastiana Failla, Alessio Valentini
Transcriptome-Wide comparison of sequence variation in skeletal muscle of Chianina and Maremmana P-032

Ada Braghieri, Gennaro Catillo, Francesco Napolitano, Andrea Bragaglio, Giuseppe Malvasi, Giovanni Notarnicola, Fabio Napolitano
Genetic evaluation of behavioural and morphological traits in Murgese horse P-033

Francesca Cecchi, Andrea Spaterna, Marco Ragatzu, Roberta Ciampolini
Genetic variability of the Braque Frangais type Pyrénées dog breed assessed by pedigree data P-034

Elena Ciani, Vlatka Cubirc-Curik, Mojca Sim&i¢, Bozidarka Markovic, Igor Esmerov, Dragana Ruzi¢-Musli¢, Ondrej Stépének, Elisa Pieragostini,
Fabio Sallustio, Johannes A. Lenstra

Genetic structure and admixture in Western Balkans and Central European sheep: preliminary results from 50K SNP genotypic data. ..................... P-035

Francesca Ciotola, Sara Albarella, Giuseppe Scopino, Deborah Frate, Giuseppe Albero, Vincenzo Peretti

Relation between chromosome stability and rob(1;29) in Agerolese cattle P-036

Beatrice Coizet, Stefano Frattini, Letizia Nicoloso, Andrea Talenti, Alessandra Tamiozzo-Calligarich, Giulio Pagnacco, Paola Crepaldi

Study of the Doublesex and Mab-3 related transcription factor 3 gene in Italian trotters P-037
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Licia Colli, Marco Milanesi, Lorenzo Bomba, Elia Vajana, Riccardo Negrini, Elisa Eufemi, Stefano Capomaccio, Raffaele Mazza, Alessandra Stella,
Stephane Joost, Sylvie Stucki, Pierre Taberlet, Francois Pompanon, Fred Kabi, Vincent Muwanika, Charles Masembe, Paolo Ajmone Marsan,

The NEXTGEN Consortium

Genomic diversity and population structure of Ugandan taurine and zebuine vattle breeds P-038

Gianfranco Cosenza, Elisa Apicella, Angelo Coletta, Boipuso Alpheus Pico, Nicolo P. P Macciotta, Luigi Ramunno, Alfredo Pauciullo
Genetic variants of CSNISI gene in Italian Mediterranean river buffalo: an association with milk yield P-039
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The increasing burdens of obesity and population age and the
environmental impact of food production will all shape future
food and health policies. Most of these trends will also increase
the risk of chronic diseases meaning that diet, a key moderator
of chronic disease risk, must play an increasingly important role.
The importance of milk in the diet as a source of energy, high
quality protein and other key nutrients, including calcium, is
broadly accepted, yet many remain uncertain about whether or
not these foods contribute to increased risk of cardiovascular and
other chronic diseases. Milk is a crucial supplier of calcium, pho-
sphorus and magnesium for bone growth and development in
children and it is concerning that due to reduced milk consump-
tion, intake of these nutrients is often sub-optimal, particularly
in female children. Such effects in early life increase the risk of
osteoporotic fractures in later life, especially in postmenopausal
women. Milk is also a key dietary source of iodine and recent stu-
dies have identified low iodine status in pregnant women, likely
due to reduced milk consumption and one study linked this with
poorer child cognitive development. Evidence from most long
term prospective cohort studies shows that high milk consump-
tion does not increase cardio-metabolic disease risk in middle
aged and older people and indeed may provide benefits via redu-
ced blood pressure and arterial stiffness as well as reduced risk
of Type 2 diabetes. The effects of butter, cheese, fat reduced milk
and saturated fat reduced milk are less certain. The benefits
from dairy products are despite the fact that they are often the
major dietary source of saturated fatty acids and there is increa-
sing evidence that interpreting the disease risk needs to account
for modifying effects of the food vehicle. For example, studies
comparing consumption of equal amounts of dairy fat from chee-
se or butter have shown fat from the cheese to give lower total
and LDL-cholesterol concentrations than from butter. Several of
the benefits of dairy products relate to the effects of milk pro-
teins and it is interesting to note that whey protein, widely used
in sport to increase muscle mass, may also reduce the rate of
muscle loss in the elderly. This in turn reduces the risk of bone
breakages and the consequential loss of independence. This
paper will review key disease events across the life course and
the associated dietary role of dairy products.
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Methylation is a critical epigenetic modification influencing
metabolism, immune function, and overall health of animals.
Dietary deprivation of one or more methyl-group containing
nutrients can alter tissue metabolism and immune function at
least in part by altering gene expression. As the major methyl
donors in the diet, methionine, choline, and folate help maintain
the 1-carbon pool in both monogastrics and ruminants. Methyl
groups from choline and folate, upon conversion to methionine,
lead to synthesis of S-adenosyl methionine (SAM), the global
methyl donor. As demonstrated in sheep, the transition from pre-
gnancy to lactation represents a stage where the demand for
methyl groups is markedly increased. Although there are no
published data with high-producing dairy cattle, the onset of lac-
tation likely leads to a shortfall in the availability of methyl grou-
ps as it does for other essential nutrients. The voluntary decrea-
se in feed intake around calving and increased demand by the
mammary gland likely give rise to methionine and choline defi-
ciency. Positive effects of supplementing rumen-protected
methionine (RPM) have been observed in terms of increased
milk production, feed intake, and milk fat yield as well as a better
immune-metabolic status. Data revealed that RPM supplementa-
tion up-regulates DNA methyl transferases and other metabolic
genes in the 1-carbon metabolism pathway during the peripartu-
rient period. Clearly, methyl donor supplementation to high-pro-
ducing dairy cattle could have implications at the molecular level
not only in the mother but also the developing calf, for it has
been reported that maternal diet during pregnancy induces DNA
methylation changes in fetal tissues in sheep. Therefore, besides
the well-established role in milk protein synthesis and liver lipid
metabolism, the impact of RPM as well as supplementation of
other methyl donors could have implications at the genome level,
e.g. transcriptome and epigenome. The aim of this presentation
is to provide an overview of the most-recent data from studies
feeding methyl donors to dairy cattle. Emphasis will be placed on
nutri-genomic and -epigenomic regulation via dietary methyl
donors in dairy cows and calves. Work on enzyme flux through
the 1l-carbon and methionine cycles also will be discussed.
Implications of the proper balance of dietary methyl donors at
different stages of the life cycle of dairy cattle for adequate
health and productivity are emphasized.
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The study of valid reliable indicators is one important objective of wel-
fare research especially for assessing welfare at farm level. In fact, in
order to evaluate welfare of animals, it is very important to develop
wide variety of indicators, which measures the welfare state of the
animals in terms of their health, behaviour and physiology (animal-
based indicators). Recently the European Commission stressed the
use of science-based animal welfare indicators as a possible means to
simplify the legal framework and allow flexibility to improve competi-
tiveness of livestock producers. The Animal Welfare Indicators project
— AWIN (www.animal-welfare-indicators.net) — granted under the EU
VII Framework program, dealt with integration and dissemination of
animal-based welfare indicators including pain, in some commercial-
ly important husbandry species: sheep, goats, horses, donkeys and
turkeys. The aim of the project was to develop welfare assessment
protocols, which can provide a toolbox to assess animal welfare, in
order to promote improvements in animal production systems
throughout Europe. Animal-based indicators to be include in the wel-
fare assessment protocols have been evaluated for their scientific
robustness and classified according to the Five Freedoms, the Four
Principles and the 12 Criteria, as they are considered valuable to cover
all the aspects of animal welfare (Welfare Quality). One protocol for
each species has been generated and tested for validity and feasibili-
ty.The protocols offer, as a first level, a quick screening, with a selec-
tion of robust animal-based indicators which can be readily and sim-
ply applied, a second level with a more comprehensive assessment.
For the successful development of the welfare assessment protocols
and to assure their acceptability and use at farm level, the perception
of different stakeholders (e.g. farmers, veterinarians, farmer associa-
tions, NGOs) was taken into account through online survey (279
questionnaires filled: horses 40% and sheep 30%) and face-to-face
meetings. Digitalized data collection systems were also developed to
improve the efficiency and reliability of data collection on-farm, and
to allow automatic upload of data. This automatic recording system
will allow generating a clear and immediate outcome to the farmer.
This outcome will emphasise positive feedback on the welfare condi-
tions of the animals and of the farm, to improve the communication
and the attitude towards animal welfare.
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The Animal Welfare Indicators (AWIN) project aims to verify the fea-
sibility of the Tansect Walks (TW) method as a potential tool for on-
farm welfare assessment in commercial turkeys fattening period.
This new approach does not involve bird manipulation; therefore,
there is minimal impact on the birds and is less time-consuming and
personnel demanding. The age of assessment is crucial as the risk of
impair welfare increases at the end of production cycle, when animals
are more prone to show welfare problems. Due to the lack of evidence
on differences with regard to welfare problems related to gender the
aim of this study was to verify how this protocol may emphasize the
welfare status of male and female turkey. The protocol was developed
and tested on 33 turkey farms (13 male and 20 female) located in Italy
and Turkey, with similar management standard procedures. Bird’s
age ranged from 122 to 138 d for females and 84 to 103 d for males.
Each visit included an interview with the farm manager focused on
general management practices, biosecurity and some broad farm
characteristics. The incidence of birds showing any of the defined
indicators was collected using the TW method. The used animal based
indicators were: aggression towards mate, dead, sick, terminal, dirty,
featherless, locomotory (immobility and lameness), interactions with
human, mating, small, wounds. The effect of gender was evaluated by
using ANOVA. The results showed clear differences across male and
females farms (P<0.0001), for the incidence of locomotory, wounds,
small and interactions with human. Male birds showed higher inci-
dence of locomotory (2.1% vs. 0.8%) and wounds (0.8% vs. 0.3%) than
female flocks, respectively. This method allowed to emphasize the dif-
ference in welfare status between male and females moreover the TW
method was proven to be feasible to assess the welfare and health sta-
tus of turkey flocks on farm, as well as being acceptable in term of
time requirements (3h) and personnel demands.
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A prototype was tested during February-July 2014 in 30 Italian
farms, previously classified according to their size (small:<50
goats; medium: 51-100; large:101-500). The assessment was con-
ducted at group level from outside the pen (queuing at feeding and
at drinking, improper disbudding, hair coat condition, kneeling,
thermal stress, isolated animals, abnormal lying, Qualitative
Behaviour Assessment), from inside the pen (severe lameness,
kneeling, latency to first contact test, avoidance distance test), and
at individual level (3-level BCS, faecal soiling, discharges, udder
conformation, cleanliness, lesions, abscesses, claw overgrowth,
knee calluses). Time needed to apply the prototype was recorded.
ANOVA was used to compare the time required to apply the proto-
type in farms of different size. The average time required was
144.0+9.6 minutes (min:37, max:272): the group assessment took
81.0+9.6 minutes; the individual assessment took 63.0+5.8 min-
utes (min:10, max:146, depending on farm size: small vs. medium:
P<0.05; small vs. large: P<0.01), ranging from 131.4+15.9 sec-
onds/per goat if goats were manually restrained in the pen to
119.3+10.9 seconds if goats were locked at the feeding rack. The
assessment at individual level showed many constraints, mainly
due to the difficulties in restraining goats. Some indicators (e.g.
abscesses, lesions) were separately recorded for different body
regions, but this resulted too time-consuming and not particularly
informative. Feasibility constraints were found at group level for
avoidance distance test, mainly due to the difficulties in identify-
ing individual animals. Qualitative Behaviour Assessment was
welcomed by farmers, being a non-invasive method of observation.
Hair coat condition was the most prevalent problem (24.1%=x2.8),
followed by improper disbudding (12.7%=+3.0) and queuing at
feeding (7.2%=0.7), whereas low prevalence was recorded for
kneeling and abnormal lying (less than 0.5%). At individual level,
the most frequent problems were claw overgrowth (47.2%=6.0),
faecal soiling (16.7%=4.7), too thin (14.5%=+2.5) and too fat goats
(5.1%=x1.3). The prototype seems suitable to be used in farms of
different size. Farm routine was not altered and only slight distur-
bance was caused to the farmers. Some adjustments are required
for improving the feasibility of the protocol, considering the con-
straints identified, the possibility of reducing disturbance to farm-
ers and animals, and the low prevalence of some indicators.
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Animal welfare, particularly in pig, is a constraint for animal
breeding. In this regard the Italian D.Lgs 53/2004 established that
from 2013 sows and gilts shall be kept in groups during the four
weeks after the service to one week before the expected farrowing
time. Although its relevance is conceptually and extensively recog-
nised, animal welfare is not yet fully characterized at an objective
level and a protocol based on parameters for objectively evaluating
animal welfare is still not available. The aim of this study was to
evaluate a series of approaches in order to define informative
markers associated with animal welfare, which allow an objective
assessment of this status in the farm. Eight hundred pregnant
sows reared in single and group-housing systems in a local farm
were compared at different levels of investigation before and after
the changeover imposed by law. Ethological, clinical, reproductive,
metabolic and immunological measures were detected for each of
the eight weeks of gestation (4 and 8-14). At the same time tran-
scriptomic analysis of blood cells was conducted by OpenArray
System on 224 genes involved in immunological response. The
informativeness of the variables was studied by factor analysis and
the effect of the housing system and the gestational week were
studied by GLM. The odds ratio was calculated with the random
component. Results showed that the group-housing system, con-
trary to the single-housing one, presented no stereotypy but signif-
icant increase in the frequency of lameness (P<0.001) and a
decrease in fertility parameters (non-return to estrus 56-day post
Al: 83% wvs. 92%; farrowing rate: 78% wvs. 88%, respectively)
(P<0.05). The group-housing system revealed differences in the
hematological picture for some parameters indicator of the meta-
bolic status (ameliorative values for albumin, OR=4.4 and ALP
OR=1.5 and pejorative for the AST, OR=0.6 and bilirubin, OR=0.4)
when compared to the single, while at immunological level showed
ameliorative values for bactericidal (OR=3.2) and complement
(OR=24.3) and pejorative for lysozyme (OR=0.3) and C-reactive
protein (P<0.001). At the functional genomics level, out of the 224
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genes analyzed, 88 were under-expressed (Log FoldChange < 1.5;
P<0.05) in group-housing with respect to the single-housing sys-
tem, within all the weeks and for all the gestational groups.
Overall, the results of this multidisciplinary study provide potential
candidates markers of sows housing relating stress.
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Pre-slaughter stress represents a problem for both, pig welfare and
product quality particularly in the case of high quality ham produc-
tion. The aim of this study was, therefore, to assess the level of wel-
fare in the pre-slaughter phase of 1079 heavy pigs destined to the
production of PDO San Daniele ham in a commercial slaughter-
house in Friuli Venezia Giulia, Northeastern Italy. Twelve batches of
pigs coming from 5 farms and transported by 8 truck drivers were
considered in this study. The journeys from farm to slaughter were
always shorter than 100 km and lasted from 15 to 90 minutes. At the
slaughter, a trained assessor recorded the number of pigs slipping,
fell down, reluctant, backing, vocalizing, lame, sick, or shivering dur-
ing the unloading. Truck drivers were interviewed to gather data
regarding characteristics of each batch (number of pigs, average
body weight, age, sex), qualitative descriptors of pigs behavior dur-
ing uploading at the farm (speed, reluctance, aggressiveness), and
information on the transport (animal density, use of devises for
uploading, distance and duration of the journey). At the slaughter-
line, the assessor scored pig carcasses in 3 areas (front, thorax, and
back) for superficial bruises using a five point-scale (0 = no lesion;
4 = at least 1 lesion >15 cm). A total carcass score was calculated by
adding the scores of the 3 areas. Results showed positive correlations
between similar behavior descriptors at uploading and at unloading
(r>0.58; P<0.05). Direct observation during unloading revealed
prevalence below 1% of problematic events (2 pigs panting and 1
lame) and no animal sick, shivering or dead at arrival. Only 16% of
the carcasses were scored ) (no lesion in any area) and 63% of them
had a total score above 6 (indicating at least 1 large and/or several to
medium bruises). Carcass lesions were more prevalent on the thorax
and this was probably due to both, the fact that it is a part of the body
more exposed to hits and to the feasibility of observation by the
assessor since this portion is easier to see in the slaughter-line com-
pared to the extreme sides of the carcass. The risk of having bruised
carcasses calculated according to the driver and to the farm effect
showed which drivers and farms provided the best batches with the
lowest lesion scores pointing out the importance of the welfare level
achieved also during handling and loading at the farm.
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The handling of cattle in corral facilities can be an important source
of stress and can induce behavioral changes in the animals. This
experiment was conducted to evaluate whether corral modifications
designed to transform them from a traditional into a humane live-
stock handling system influence cattle behavior, cortisol levels, and
working time. The corral modifications consisted of blocking vision
when the worker stands inside the animal’s flight zone, eliminating
contrast of light and dark or shadows, and keeping the workers calm
at work, not allowing them to scream or hit the animals during han-
dling. Electric cattle prods were never used. A total of 141 Nellore
cows from two different farms were studied. First, the behavior of
the animals in a traditional corral was evaluated. After modification
of the corral, the same animals returned (6 days later) for a second
behavioral assessment. The cows were evaluated using visual
scores. Entry behaviour (EB) into the restraint device was evaluated
by observing whether the cows walked, trotted or ran into the chute.
Chute temperament (CT) was assessed by considering whether the
animal was calm, agitated or struggled to escape, and exit speed
(ES) by observing whether the animal walked, trotted or ran. Blood
samples were collected from the jugular vein for analysis of serum
cortisol. The time spent (TS) on blood sample collection during
restraint in the chute was also recorded. After corral modification,
the cows exhibited lower EB (P=0.049) and ES (P<0.0001) and a
higher proportion of animals was calm (CT-P=0.002). The propor-
tion of cows that walked, trotter or ran was, respectively, 65.9, 27.0
and 7.1% for EB and 44.0, 32.6 and 23.4% for ES before corral mod-
ification, and 73.0, 23.4 and 3.6% for EB and 68.1, 27.0 and 4.9% for
ES after corral modification. For CT, the proportion of calm animals,
agitated animals and animals struggling to escape was 51.8, 25.5
and 22.7% before corral modification, respectively, and 66.0, 24.1
and 9.9% after corral modification. Serum cortisol levels were sig-
nificantly lower after corral modification (P=0.019). Mean serum
cortisol was 6.3 mg/dL before corral modification and 4.1 mg/dL after
corral modification. There was no difference in the TS on blood col-
lection before and after modification (P=0.576). The mean TS col-
lecting blood was 1:42 minutes before and 1:04 minutes after corral
modification. Changes in corral facilities and good handling prac-
tices reduce stress in cattle
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Air quality and microclimate conditions on farms are factors of great
importance to ensure a good state of health and welfare of animals.
The topic saw a growing interest for its relationship with pollution
and in particular for its effects on climate and on presence of fine
particles. The air quality control and the adoption of cooling systems
in order to mitigate thermal stress are studied in pig and poultry
sectors, and in dairy cows, while they are still neglected in beef cat-
tle farms. This lack of interest is likely due to the fact that beef cattle
farmers have no feasible tools to assess the impairment caused to
the animals if environmental conditions are inadequate. Aim of the
research was to evaluate the effects of horizontal fans on shed envi-
ronmental conditions and state of health and welfare of beef cattle.
The study was carried out from June to August 2014. It involved 72
Charolaise beef bulls (BW 689+39.5) housed in 12 pens (6
bulls/pen). Six pens were provided with horizontal fans (F) while
the remaining without fans were used as control (C). Data collec-
tion considered: growth performance (weight, average daily gain,
feed intake), health (cleanliness, nasal and ocular discharge,
altered respiration, altered walking), behaviour (lying, rumination,
feeding and feed selection, explorative and social activities). Health
and behaviour were recorded 4 times during the experimental peri-
od. Behavioural observations lasted 8 hours from 08:30 to 16:30. At
each observation session ammonia concentrations inside the shed
were measured by a Drv/§ger X-am 7000. Temperature and humidity
were recorded continuously for the entire experimental period
using a delta ohm 2101.2 data logger. Final live weight and average
daily gain were similar between treatments, while cleanliness and
respiration were improved by the presence of fans especially at the
assessments carried out with the highest temperature. Bulls of the
F treatment displayed a lower frequency of lying behaviour and the
highest interest in exploration and grooming activities. Mount
behaviour was observed more frequently in F bulls likely because
the deep litter was drier and cleaner reducing therefore floor slip-
periness which allowed animals to move easily.

In conclusion, the presence of the fans kept litter drier and animals
cleaner, determined a reduction of ammonia especially under con-
ditions of high temperature. Moreover, bulls in F pens were more
active and showed more explorative behaviours.
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The aim of this study was to evaluate the effects of animal welfare
on productive performances and meat quality. Sixty-seven young
bulls were used: 40 Charolaise (CH) and 27 Limousine (LM), reared
in 4 farms. Welfare evaluation was performed in two times: the first
when the animals arrived at the farm (A); the second two month
before slaughtering (R).The following parameters were registered:
vitality, mounting, fighting, stool type, respiratory disease, cough-
ing, nasal discharge, hair coat, skin and lesions. For each box, the
following production performances were calculated: initial body
weight (IBW); final body weight (FBW); average daily gain (ADG)
and dressing percentage (DP). For each individual: slaughter age,
carcass weight (CW), meat quality parameters: pH; colour; drip (DL)
and cooking losses (CL) were assessed on Longissimus Thoracis at
different times after slaughtering. Data were processed with
Multivariate Factor Analysis (MFA), a method of dimension reduc-
tion which explores the covariance structure of many complex
traits, and allows the detection of latent factors that can be used as
new phenotypes. Four factors were able to explain 69% of total orig-
inal variability (27, 17, 14 and 11%, respectively).The first extracted
factor included genetic type, as well as growth and slaughter per-
formances (IBW, FBW, age, ADG and CW), some meat quality traits
(CL at 3 days and pH at 48h) and stool type at time R and could be
considered a genetic type index; the second factor included welfare
parameters (vitality, mounting and fighting at time R, stool type and
coughing at time A) and could be considered a welfare index; the
third factor included only some colorimetric traits (Lightness, Hue
and Chroma) and could be considered a colorimetric index; the last
factor included farm effects together with growth and slaughter per-
formances (ADG and DP), and meat quality traits (DL and Chroma).
The association between genetic type and stool type depends on the
two used breeds: in the formulation of feedstuff for LM the farmers
use high levels of starches, so explaining the occurrence of loose
stools. On the contrary, more attention is paid to the formulation of
feeding for CH. This study gave evidence that some welfare param-
eters are associated to meat quality, although previous authors
tended to ascribe their effect to productive performances. The farm
affected only productive performances, but not animal welfare, as
assessed in this study.
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High environmental temperature is one of the most important
stressors associated with economic losses to the poultry industry.
It causes poor growth performance, immunosuppression, and
high mortality, contributing thus to a production decrease.
Broilers are in general more sensitive to high environmental
temperatures than other domestic animals but the responses to
heat differ between different chicken genetic backgrounds. We
used One Step Tagman real time RT-PCR technology to evaluate
the effect of heat stress on the expression of six genes codifying
for the antioxidative enzymes (SOD and CAT), heat shock pro-
tein (HSP) 70 and HSP90, glucocorticoid receptor (NR3C1), and
Caspase 6 (CASP6) in the liver of two chicken strains: Red JA
Cou Nu Hubbard (CN) and Ross 508 Aviagen (RO). A total of 120
RO and 120 CN broilers, 4 weeks of age, were divided into 4
groups of 60 animals, which were then reared for 4 weeks at two
different environmental temperatures: 34°C and 22°C.
Corticosterone (CORT) concentration was measured in blood
samples using enzyme immunoassay method. We also analyzed
the association between transcriptomic response and specific
SNPs in each genetic strain of chickens. The results demonstrat-
ed that there was both a genotype and a temperature effect on
the chickens’ growth, given that a different trend was seen in the
four combinations genetic strain-environmental temperature
from the 6™ week to the end of the experiment. Chronic heat
stress caused a significant increase in CORT levels due to acti-
vation of the hypothalamic-pituitary-adrenal axis in both genetic
strains. Carcass yield at slaughter were similar in all groups,
ranging from 86.5 to 88.6%, whereas carcass weight was nega-
tively influenced by heat stress in both breeds. Heat stress affect-
ed the expression of quite all target genes and the differences
found in the mRNA copies of two (CASP6 and HSP70) out of the
six genes could be partly explained by SNPs. In particular, we
found three SNPs for the HSP70 gene (HSP70-3, -7, -9) with dif-
ferent allelic frequencies between the two target breeds, and a
SNP polymorphism in the CASP6 gene (CASP6-9). The evidence
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given in this study, on gene expression and genome polymor-
phisms will be useful in the future marker assisted selection of
chickens more tolerant to heat stress.
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In the last few years, modern chicken hybrids selected for an
increased breast muscle weight exhibited new breast muscle
myopathies, termed “wooden breast” and “white-striping”,
which impair product appearance and quality properties. This
study is aimed to preliminarily analyse the genomic basis of
wooden breast and white striping (WB/WS) abnormalities using
Affymetrix expression array. For this purpose, 10 normal
(NORM) and 10 WB/WS Pectoralis major muscles were obtained
from the same flock of heavy broilers (males, slaughter weight of
3.8kg) slaughtered on a single day under commercial conditions.
Furthermore, a second sample was collected for histological
analysis to be stained with Masson's trichrome. Comparing the
expression profiles obtained for WB/WS and NORM samples, 226
differentially expressed genes (DEG) were found, 114 up- and
112 down-regulated. A functional classification was carried out
using DAVID tools. The significant (P<0.05, Benjamini correct-
ed) functional categories represented by the up-regulated genes
are: regulation of organismal growth and cellular developmental
processes related to skeletal muscle, activation of polysaccharide
metabolism (extra cellular matrix and collagen), calcium and
sodium metabolism. The down-regulated genes did not show any
specific clustering. The histological analysis revealed the pres-
ence on WB/WS samples of an intense proliferation of the per-
imysial collagen (fibrosis) in respect to the muscular fibers that
appear decreased both in number and in diameter and, in some
cases, degenerate (necrosis). In many cases, these degenerative
lesions were accompanied by attempts of muscle tissue to
replace the necrotic fibers with adipose tissue manifested with
an abnormal increase of intramuscular fat. On the whole, these
functions seem to indicate the alteration of several cellular
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processes and/or activation/regulation of actions aimed to
attempt to repair the enormous damage of the muscles. However,
these attempts cannot prevent the disaggregation of the muscle
tissue because our analyses revealed a strong compromise of the
component of the extracellular matrix. Furthermore, the analysis
of the DEG reveals an alteration of the ion homeostasis, in par-
ticular calcium and sodium balance. These results are in agree-
ment with chemical composition modifications found on the
same muscle samples as described by Petracci et al. in a parallel
abstract.
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Oligopeptides and free amino acids are absorbed along the intestinal
tract by specialized membrane transporter proteins. Di- and tri-pep-
tides are transported via the H*/coupled peptide transporter
(PEPT1), which is located in the brush border membrane of intestin-
al epithelial cells. Free amino acids are absorbed by a variety of Na*-
dependent and independent membrane transporters, frequently
referred to as “systems”. Among the amino acid transporting pro-
teins, the neutral amino acid transporter SLC6A19, also called system
B(0) neutral amino acid transporter AT1 (B0AT1), is an integral plas-
ma membrane protein responsible for the uptake of a broad range of
neutral amino acids across the apical membrane of enterocytes and
renal cells. In humans, the B0 system is associated with a severe
neutral aminoaciduria known as Hartnup disorder. The objective of
the present study was to examine the effect of diets with descending
fish meal (FM) inclusion levels and the addition of salt to the diet
containing the lowest FM level on growth performances, food conver-
sion ratio, and intestinal SLC6A19 and PEPT1 transcript levels, in
freshwater adapted European sea bass (Dicentrarchus labrax). We
have firstly isolated by molecular cloning and sequencing a full-
length cDNA representing the neutral aminoacid transporter
SLC6A19 in sea bass. The cDNA sequence was deposited in GenBank
database (accession no. KC812315). The 12 transmembrane
domains and the de novo prediction of the three-dimensional struc-
ture of SLC6A19 protein (634 amino acids) are presented. We then
analysed diet-induced changes in the mRNA copies of SLC6A19 and
PEPT1 genes in different portions of sea bass intestine using real-
time RT-PCR. Sea bass were fed for 6 weeks on different diets, with
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ascending levels of fat or descending levels of FM, which was
replaced with vegetable meal. The salt-enriched diet was prepared by
adding 3% NaCl to the diet containing 10% FM. SLC6A19 mRNAs in
anterior and posterior intestine of sea bass were not modulated by
dietary protein sources and salt supplementation. Conversely, includ-
ing salt in the diet containing low FM percentage, upregulated the
mRNA copies of PEPT1 in hindgut. Fish growth correlated positively
with the content of FM in the diets. Interestingly, the addition of salt
to the diet containing 10% FM improved food intake, as well as spe-
cific growth rate and food conversion ratio.

C-012

Dietary methionine in salmonid fish feed alters
the expression of genes involved in methionine
metabolism

Genciana Terova!, Simona Rimoldi!, Karolina Kwasek?,
Marco Saroglia'

!Dipartimento di Biotecnologie e Scienze della Vita, Universita
degli Studi dell’Insubria, Varese, Italy

2School of Environment and Natural Resources, The Ohio State
University, Columbus, OH, USA

Corresponding author: genciana.terova@uninsubria.it

Methionine (Met) is a source of sulphur required for the synthe-
sis of cysteine and taurine as well as an essential methyl-donor
in cellular metabolism. The objective of the present study was to
investigate the effect of dietary Met concentration and alternat-
ing feeding strategies in Met delivery, on the mRNA transcript
levels of genes involved in Met resynthesis (betaine-homocys-
teine methyltransferase, BHMT; S-adenosylhomocysteine hydro-
lase, SAHH) and net Met loss (taurine synthesis) (cystathionine
beta-synthase, CBS) in Atlantic salmon (Salmo salar) liver.
Salmon alevins (265+3 mg) were distributed into 24 tanks (50
fish per tank; 3 replicates). The experimental diets were supple-
mented with L-Met at 0, 1.9, 5.8, and 17.4 g/kg (M0, M1/3, M1,
and M3, respectively). The M3 diet without glycine was prepared
to examine Met toxicity (M3-G). These diets were provided via
‘mono-feeding strategy’ meaning fish were fed a designated sin-
gle diet. This experiment also included alternative feeding
groups with ‘duo-feeding’ strategy: AF1 (fish fed M0 for 2 days
followed by M1 for 1 day), AF2 (fish fed M0 for 2 days followed by
M3 for 1 day), and AF3 (fish fed two meals of M0 followed by one
meal of M3). Salmon fed M0 diet had smaller weight compared to
all other groups. There was no effect of alternative feeding on the
growth except for the M0 group. The highest expression of CBS
gene was found in the M0, M1/3, and AF-1 groups compared to
M3 and M3-G groups. The expression of CBS gene in the M1
group was lower compared to the AF-1 group. The expression of
SAHH gene was the highest in the M3 group compared to M1,
M1/3, and AF-3 groups. The highest expression of BHMT gene
was found in the M0, M1/3, and AF-1 groups indicating enhanced
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re-methylation of homocysteine by betaine to Met. The lowest
BHMT expression in M1, M3, M3-G, AF-2, and AF-3 groups com-
pared to other treatments can be indicative of downregulation of
remethylation in the liver. In conclusion, the present study found
that dietary Met can directly affect the expression of genes
involved in its hepatic metabolism. Although the alternate provi-
sion of Met in a form of combination of low and high Met con-
taining diets seems to support its efficient utilization in the
salmon liver, there is no evidence that this strategy will be com-
pensating enough in the case of inadequate Met levels.
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Assignment tests using genetic information to establish popula-
tion membership of individuals, provide the most direct methods
to determine the population of origin of unknown individuals.
The identification of the breed or population of origin of individ-
uals potentially offers unbiased tools in livestock and is useful in
avariety of biological contexts. The aim of this study was to iden-
tify the minimum number of informative SNPs from high-
throughput genotyping data in Sicilian dairy sheep breeds, and
to investigate their usefulness for breed assignment purposes.
Individuals of Valle del Belice (48), Comisana (48) and Pinzirita
(53) sheep breeds were genotyped using lllumina OvineSNP50K
Genotyping BeadChip. We used as input data the normalized log
R Ratios, instead of the genotypic data, in order to work with
numerical variables, analytically more treatable. A mixed strate-
gy, using Regularized K-means, Penalized Multinomial
Regression and Linear Discriminant Analysis, was applied. The
method of Regularized K-means reduced the number of useful
SNPs at 1,738. On a reduced set of SNPs, the Penalized
Multinomial Regression has been performed, with a selection of
100 SNPs. Further, a classical Linear Discriminant Analysis has
been applied to reduce again the number of SNPs, obtaining a
set of 40 markers. The study demonstrated that the combination
of these methods was able to efficiently distinguish the individ-
uals of the breeds involved. In fact, using a leave-one-out cross
validation technique, this reduced set of SNPs classified correct-
ly 100% of individuals to their breeds of origin. Regularized K-
means and Penalized Multinomial Regression perform selection
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through an L1 penalization, while the third step, Linear
Discriminant Analysis, provides a further selection with classical
techniques. The results laid the basis for the potential use of
these selected SNPs to generate a panel that may be used for
assignment of parentage or within an industrial setting for trac-
ing the origin of animal products derived from the three breeds
involved in the study.
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Sarda dairy breed represents about 60% of the Italian dairy sheep
stock. All the milk produced is used for cheese making. Milk tech-
nological properties are therefore of great interest as potential
breeding goals. Several variables contribute to define the techno-
logical properties of milk and their interpretation is difficult due to
the high correlation among them. Milk coagulation properties
(MCP) are considered valid indicators of cheese yield and are
measured as rennet coagulation time (RCT, min), curd firming
time (k20, min) and curd firmness (a30, mm). Cheese making
ability can be assessed also by individual cheese micro-manufac-
turing experiments (ILCY). The aim of this work is to study the
relationship pattern between milk composition, MCP, and ILCY
with multivariate factor analysis in order to derive new indices of
milk technological properties. Individual milk samples were collect-
ed from 1018 Sarda ewes farmed 47 flocks in the period April to July
2014. Chemical composition were determined by MilkoScan, MCP
were measured using Formagraph, and cheese yield was assessed
by ILCY. Factor analysis extracted five latent factors able to explain
about 75% of the original variance. The first, which explained
about 30% of the total covariance, was associated with ILCY, fat and
protein content, casein content, fatty acid composition. It could be
defined as “cheese yield” indicator. The second latent factor
explained about 20% of the variance and it was associated with
fatty acids and somatic cells and could be defined as “quality”. The
third showed the largest loadings for RCT and a30; it can be inter-
preted as a “coagulation” indicator. Lactose and cryoscopy index
were associated with the fourth common factor, that has been
interpreted as an index of “diluition”. Finally, the last factor was
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termed “syneresis” because it was linked with k20 and NaCl.
Multivariate factor analysis was able to decipher the complex rela-
tionship pattern that exists among milk quality variables and MCP.
Factors with a clear technical meaning have been extracted. These
new variables could be used as novel phenotypes of milk technolog-
ical properties for management and breeding purposes.
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Mastitis is the most common and costly pathology affecting dairy
animals. The identification of genetic markers that allow the
inclusion of mastitis resistance in selection programs would help
to reduce the costs due to the disease and the use of antibiotics.
In recent years, 3-defensin genes have been studied in several
domestic species due to their important role in the innate
immune response. The aim of this study was to determine
whether (3-defensin genes variability, f-defensin 1 (SBD1) and
[-defensin 2 (SBD2), could distinguish between infected cases
and healthy controls in Valle del Belice dairy sheep. Somatic cell
count (SCC) is a powerful tool to identify animals with intra-
mammary infection. Ewes were classified as affected by mastitis
due to major (MAJP) and minor pathogens (MINP) within a lac-
tation, based on having more than 645x103 or 2138x103 somatic
cells, respectively, as reported in a previous study. Two single
nucleotide polymorphisms (SNPs) in the SBD1 and five SNPs in
the SBD2 genes were genotyped in 300 individuals by PCR and
Single Nucleotide Primer Extension assay. All ewes had SCC test
day registration. Association analysis were performed using the
Case Control procedure in SAS 9.2, with the overall association
with genotype based on the Armitage trend test and odd ratios
(OR) based on allele counts, reflecting additive effects.
Frequency differences indicated an association of the SNPs with
the disease. On the basis of minor allele frequency for control
group, both SNPs of SBD1 (A/G 1747 and T/C 1757) were associ-
ated with MAJP (P<0.05, OR=1.26, CI=1.08-1.48 and P<0.05,
OR=0.79, CI=0.68-0.92, respectively) and MINP (P<0.001,
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OR=1.45, CI=1.28-1.64 and P<0.001, OR=0.69, CI=0.61-0.78,
respectively). Only one SNP in SBD2 (G/A 1659) was simultane-
ously associated with MAJP (P<0.001, OR=0.79, CI=0.71-0.88)
and MINP (P<0.001, OR=0.81, CI=0.74-0.89). Moreover, one SNP
in SBD2 (G/A 1761) was associated with MINP (P<0.05,
OR=0.81, CI=0.69-0.95). Association analysis between SBD1 and
SBD2 genotypes and SCC showed that the investigated SNPs
were associated with increased risk or resistance to intramam-
mary infection.
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In recent years, technological advances have made it possible to
construct the entire genome sequences of mammalian species
with relatively low cost. The two major advances that have facili-
tated this were both sequencers capable of producing several
Giga bases per day and bioinformatic tools, mostly based on De
Brujin graphs, that allow the joining short sequences of around
100 bp into larger contigs and even larger scaffolds. However, the
process often results in thousands of scaffolds and are not easily
assigned to specific chromosomes. In livestock species availabil-
ity of genome sequences has produced spectacular advances, and
in particular the development of Genomic Selection as seen for
the larger dairy breeds. The use of SNP chips is often seen as
soon as the first draft of the genome is completed for a species,
and when the genome is still a set of un-annotated scaffolds.
Here, we present a strategy to take advantage of SNP chip data to
improve the genome sequence, by increasing the size of the draft
scaffolding. In addition we use other tools to assign a large part
of the genome to chromosomes. We applied this strategy to the
buffalo genome sequence. The draft assembly of the buffalo
genome was created from 70X Illumina mate-paired sequence
and 1.5X Roche 454 long paired end sequence assembled using
the MaSuRCA genome assembler. This draft sequence is 2,836
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Mbp fragmented into 366,983 contigs with N50 of 1,412,388. Re-
sequencing of diverse breeds of river and swamp buffalo has
identified over 16M SNPs and a 90K SNP genotyping panel has
been designed and tested on more than 1,000 Italian mediter-
ranean river buffalo. In order to anchor the buffalo scaffolds on
the respective chromosomes, 2621 probes typed on a 5000 Rad
buffalo/hamster panel were BLASTed on the 366K scaffold set.
Afterwards, to build a comparative map, the same scaffolds were
BLASTed against the Bos taurus UMD 3.1 genome sequence. The
mapped scaffolds were joined with neighbouring scaffolds that
overlapped and had 50 overlapping bases. The relative positions
of scaffolds that abutted on the bovine sequence, but without
overlap was verified by computed the linkage disequilibrium of
each SNP versus each other, retaining the pairs with correlation
greater than 0.6. Following this strategy we were able to assign
further scaffolds to specific buffalo chromosomes. Such that we
were able to assign much more than half of the sequenced
genome to specific chromosomes with a reasonable position.
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After sequencing the Buffalo genome, the International Buffalo
Consortium has used the derived 90K Affymetrix Axiom® Buffalo
Genotyping Array to characterize a set of river buffaloes from
Pakistan, Iran, Turkey, Egypt, Romania, Bulgaria, Italy,
Mozambique, Brazil and Colombia, and swamp buffaloes from
China, Thailand, Philippines, Indonesia and Brazil. SNP geno-
type data have been analyzed with Bayesian clustering algo-
rithms (ADMIXTURE software), multivariate statistics (Multi-
Dimensional Scaling plots) and graph tools highlighting popula-
tion splits and migration events (TREEMIX software) to estimate
the levels of molecular diversity, population structure and the
historical relationships among populations. When placed in the
geographical context, the patterns of diversity confirmed archeo-
zoological evidence for the domestication of river and swamp
buffalo in the Indian subcontinent and in Southeast Asia, respec-
tively, and provided hints on buffalo migrations and history.

Admixture analysis revealed the presence of three main gene
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pools in pure river buffalo populations: one characterizes the
breeds from the Indian subcontinent (Pakistan) and those
recently exported from there to Bulgaria, Brazil and Colombia;
the second includes breeds that, from the domestication center,
spread westwards to Iran, Egypt and Turkey; the third includes
the Italian Mediterranean buffalo, sampled both in Italy and in
Mozambique where it has recently been exported. Among the
breeds analysed, Mediterranean buffalo represents the most dif-
ferentiated river buffalo gene pool, which is most likely due to
genetic bottlenecks, isolation, selection and possible genetic
contributions from breeds not included in our sampling. Four
gene pools have been identified in pure swamp buffalo popula-
tions: the first from China; the second in Indonesian islands,
other than Sumatra; the third in the Philippines and the fourth
in Thailand and Sumatra. Some level of admixture is seen
between river and swamp buffalo in the Philippines and in
Brazil. TREEMIX software analyses confirmed the gene flows
identified by Bayesian population structure analysis including
those from the river buffalo gene pool to the admixed swamp
populations and, within river buffaloes, from the Mediterranean
to the breeds from Colombia and Brazil. Furthermore, these
analyses revealed some unexpected migration patterns, which
suggest that the westward spread of domestic buffaloes may have
followed alternative migration routes.

C-018

Lipid metabolism related gene expression in
European sea bass (Dicentrarchus labrax):
effects of fasting and refeeding

Simona Rimoldi!, Genciana Terova!, Laura Benedito-Palos?,
Jaume Pérez-Sanchez?

"Dipartimento di Biotecnologie e Scienze della Vita, Universita
degli Studi dell’Insubria, Varese, Italy

2Instituto de Acuicultura Torre de la Sal, Ribera de Cabanes,
Castellon, Spain

Corresponding author: simona.rimoldi@uninsubria.it

[page 12]

[Ital J Anim Sci vol.14:s1, 2015]

Italian Journal of Animal Science 2015; volume 14: supplement 1

European sea bass (Dicentrarchus labrax) is the second most cul-
tured fish species in the Mediterranean area and there is a great
interest to gain better knowledge on nutritional requirements for
this species, by exploring not only new feed ingredients and feeding
strategies, but also, by understanding in depth the molecular mech-
anisms regulating feed digestion, utilization and metabolism of
nutrients. In this context, transcriptomic analysis represents a useful
nutrigenomic discovery tool for identifying the molecular basis of
biological responses to nutrition and novel nutritional biomarkers in
fish. The objective of the present study was to evaluate how the tran-
scriptional activity of genes controlling lipid metabolism in sea bass
are modulated in a tissue-specific manner in response to 15 days of
fasting, followed by refeeding. The study focused on liver, white
skeletal muscle, brain and mesenteric adipose tissue and included a
panel of 30 genes including desaturases, elongases, triacylglycerol
lipases, fatty acid binding proteins, (3-oxidation and oxidative phos-
phorylation enzymes, phospholipid-related enzymes and lipid tran-
scription factors. Fasting increased the expression of lipolytic pro-
teins, in particular that of LPL-like and adipose triglyceride lipase
(ATGL) in liver and muscle of sea bass. Markers of lipogenesis, such
as SCD1b, showed a down-regulation in liver and adipose tissue in
response to fasting. Contrariwise, genes involved in synthesis and
remodeling of phospholipids (LPCAT2, PEMT, PLA2G12B) were up-
regulated in liver and muscle of fasted sea bass. The up-regulation of
CTP1A and SDHC in response to fasting in both, muscle and liver
may indicate an increase mitochondrial $-oxidation of of fatty acids
in order to provide energy during fasting. Ten days of refeeding were
sufficient to reverse the expression of most part of key genes. In con-
clusion, the present study clearly showed in European sea bass a tis-
sue-specific regulation of lipid-related genes according to the differ-
ent metabolic capabilities of each tissue and their vital functions.
Our data revealed that brain is highly refractory at the transcriptional
level to changes in nutrient and energy availability. In contrast, liver
is clearly the most reactive tissue, with changes in gene expression
affecting not only the biosynthetic, but also the oxidative and lipolytic
machinery.
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There is general agreement that the next decades will be charac-
terized by an increasing demand for food for human consump-
tion, caused by a relentless population growth, which can not be
met by current levels of productivity and /or by an expansion of
arable land. Significant climate changes will also expect and
their effects appear not easily predictable. Moreover, the
increased demand for food will be differentiated. The progressive
urbanization of people living in areas most affected by demo-
graphic development and the expected increase of income for
large sectors of these populations will lead to an increase in
demand for animal products. Therefore, not only the agricultural
production systems but also livestock production will inevitably
increase both efficiency and environmental sustainability. Three
key areas are more expected to be involved in innovation
processes: animal breeding, animal nutrition, and innovative
technologies applied on livestock farming. Animal breeding can
offer a relevant contribution in the development of adaptability,
biodiversity and quality of animal products . In animal nutrition
area, a reduction of chemicals and additives with proven nega-
tive impacts on human health is expected. Regarding the inno-
vative technologies, they can be adapted to the livestock farming
in order to achieve a continuous automated real-time monitoring
of production, reproduction, health, welfare and environmental
impact. In the near future, there will be also the need to new
models for spreading innovation in order to ensure high levels of
awareness and adoption. Who will manage this change ? In the
last years, an increasing number of young people showed inter-
est to study livestock science and its role will became really
important in the future for managing innovation.
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Dairy sheep is a milestone of livestock production in Sardinia. In
the traditional farming system, ewes are mated at May-June. On
each July-September, i.e. at the end of lactation, about 600-
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650.000 ewes are culled when they are on the first gestation
months. A shift of culling in early winter after the lambing could
represent a management strategy for improving the outcome of
dairy sheep farms by increasing meat production. A survey has
been carried out on farmer’s attitude towards this possible man-
agement option. Interviews and questionnaires have been car-
ried out in 60 farms between June and October 2014. The ques-
tionnaire had different sections regarding information about the
general flock management and specific questions on breeding
program for culled ewes. Questionnaire data were analyzed to
understand the awareness and the perception of the critical
issues by farmers. Moreover, 386 culled ewes from 19 farms were
inspected after slaughtering by a skilled veterinary and the preg-
nancy status was determined. Number and age of foetuses were
determined by visual assessment and palpation of the exposed
uterus and then confirmed by its dissection. Results of question-
naire data indicated that already in about 45% of farms the
unproductive ewes are sacrificed in winter along with their last
suckling lambs. Moreover, about 1/3 of those farmers are inter-
ested in using rams of meat breeds to inseminate their ewes in
order to improve lamb meat production. In about 30% of farms
ewes, that are going to be culled are not mated, whereas the
remaining farmers do not adopt a specific management for
culled ewes in breeding season. Data of post mortem inspection
revealed that approximately 80% of ewes are pregnant when
slaughtered. Of the pregnant ewes, 40% have foetuses of less
than two months, whereas in remaining animals the foetuses
are between three and four months old. In conclusion, results of
this survey confirm that an increase of lamb meat production can
be achieved in traditional dairy sheep systems by a proper man-
agement of culled ewes for a further lambing.
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The aim of the study was to test if chemical dehairing improves
hygienic quality of pig carcass without either adverse effects on
removal of bristles or on the meat quality. System was applied in
a separate area of a commercial abattoir, in an immersion tank
for dehair solution, and spray-cabinet for neutralization and
water-wash. Conventional dehairing system (scalding at 63°C
and gas-flame singe), was used as control. On five different days,
the test system was applied on a total of 21 carcasses from pigs
selected randomly in a batch delivered by one farm. On each day,
at least one carcass from the same batch was collected on the
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slaughter-line as the control. The treated carcasses were
immersed for 5 minutes in a tank holding a solution of sodium
hydroxide (Depil B2/C9, Slaughtering, Italy). Tank had a warm-
ing system for tests ranging from 35°C to 60°C. Total bacterial,
enterobacteriaceae and Escherichia C. counts and level of
Salmonella were evaluated by swab-samples collected after water
washing for the test carcasses and after gas singe for the control
group. Dehairing was subjectively assessed by a abattoir expert
using a 4 classes scale: unacceptable, slightly acceptable, accept-
able and good. After carcass dissection, pH and colour (Lab) were
measured at 1 h post mortem on semimembranosus muscle of
left ham. Counts data were processed after log transformation by
ANOVA. Total bacterial and Enterobacteriaceae counts were
affected by the dehairing treatment. Carcasses chemically
dehaired showed lower total bacterial counts (P<0.05) compared
to the control (61 vs. 3400 CFU/cm?). Entrobacteriacee showed a
similar trend (<1 vs. 14 CFU/cm?) while E. Coli was < 1 CFU/cm?
in both carcass groups. Only one occurrence of S. Thiphimurium
in the control and one of S. Livingstone in treated carcasses were
recorded. Optimal dehair efficacy was affected by the solution’s
temperature: at >55°C dehairing evaluated as “good”, with
improved whiteness of skin colour. Carcasses conventionally
dehaired were classified “good”. No differences between treated
and control carcasses were found for pH and colour measure-
ments. These data indicate that chemical dehairing could be an
effective treatment for sanitizing pig carcass and removing bris-
tles without affecting the quality of meat.
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Most of the methods developed and implemented for processed
animal proteins (PAPs) identification have been focused on the
feed ban for terrestrial animal, and therefore fish meal charac-
terisation especially in microscopy was limited and mainly nar-
rative. Furthermore, the recent revision of the feedban rules (EC
Reg. N 56/2013), which re-authorized PAPs from non-ruminants
as feed ingredient in aquaculture, represents a further challenge
for feed sector. In this respect, the aim of this study was to inves-
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tigate the use of microscopy in combination with image analysis
(IA) measurements for the characterization of fish bone lacunae
in aquafeed-extracted material. For this study, 6 samples of com-
mercial aquafeed containing fish meal were analyzed by the
microscopic method (EC Reg. N 152/2009). Sediment fractions of
each sample were observed with a compound microscope at X40
(Olympus BX41, Germany). Two hundred fifty nine bone frag-
ment lacunae images were recorded and processed through an IA
software. Accordingly, on each lacunae 30 geometric variables
grouped in two main families, i.e. size descriptors and derived
shape descriptors, have been obtained and measured as previ-
ously described. Data obtained have been analyzed by PROC
MEANS and BOX-PLOT procedures using SAS statistic software
9.3. A further step in the experiment was to compare data
obtained in fish material with avian and mammalian PAP mate-
rials, in order to assess possible bone lacunae markers useful in
distinguishing these materials. Results obtained indicated that
the analyzed samples were indicatively homogenous in term of
mean value for all variables/descriptors measured. For this rea-
son 5 descriptors has been selected as representative variables.
Within size descriptors, lacunae Area, Axis Major, Axis Minor
ranged from 85.79 pm? to 107.11 pm?, 28.85 to 35.02 pm and 3.86
to 5.20 pm, respectively. Aspect and Roundness 2, both derived
shape descriptors, ranged from 6.18 to 8.11, and 0.11 to 0.16
respectively. In comparison with avian and mammalian bone
lacunae, fish material has shown different absolute bone lacu-
nae values for several size and derived shape descriptors.
Therefore, even though a larger dataset is needed for an exhaus-
tive evaluation, it can be concluded that: i) fish material in
aquafeed appears quite homogenous in term of bone features; ii)
fish meals can be distinguished selecting specific descriptors,
from avian and mammalian materials.
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Hens are predicted bioreactors of pharmaceuticals and the
oviduct epithelial cells (OEC) serve as model to develop efficient
expression vectors of human therapeutic genes. As every system
dedicated to routine use, OEC require full biological evaluation.
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Here, OEC were assessed in terms of their proliferation, clono-
genicity, differentiation and expression of pluripotency markers
in vitro. Furthermore, the nucleofection was optimized as non—
viral method of stable transfection of OEC. TetraSL laying hens
(n=6, age 36 wks) were donors of tissue for in vitro assays. After
passage, OEC were seeded at density of 0,5-2x10* on 6-well
plates (clonogenicity) and 12-well plates (differentiation) and at
density of 1x10° on 24-well plates (nucleofection). Clonogenicity
and differentiation were assessed after incubation of OEC in
DMEM:F12+10% FBS and Promocell mesenchymal stem cell
media for 14d. Proliferation and expression of markers
CD34,44,45,90 were measured by XCelligence system and FC. To
optimize nucleofection, OEC were transfected with pmaxGFP in
P1 and P3 Nucleofection solutions (Lonza) and treated with 7
different Nucleofector programs +control (no program) in 16-
well strips in Nucleofector X-Unit device. As a result nor the cells
sourced from infundibulum of oviduct, neither from distal or
proximal sections of magnum exhibited clonogenic potential or
stem cell markers. Proliferation rate of OEC was characterized by
a conspicuous adaptive phase (30-40h), long proliferation phase
(100- 200h) and short plateau (20h) followed by descent of pro-
liferation. Highly different viability and transfection efficiency
were noted at 6-72h post nucleofection depending on the P1 or
P3 solution and program used. The highest transfection rate 58-
90% combined with >70% viability was obtained with P3 solution
and program EL-110 or EC-104. High transfection rate of 69%
was also noted for P1 solution however it was at expense of low
31% viability. In summary, OEC sourced from distal 5 cm section
of oviduct, cultured up to first passage are suitable for routine
testing of expression vectors. The recommended program to fur-
ther test of human expression vectors in hen oviduct cells is EC-
104 or EL-110 with P3, which is also recommended for nucleofec-
tion of Human small airway and mammary epithelial cells. Hen
oviduct cells show no mesenchymal character, however it was
confirmed for the respective distal sections of fallopian tube in
mammal studies.
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In recent years, public opinion has devoted increasing attention
to welfare issues in the fields of fisheries and fish production.
Furthermore, several public institutions (EFSA, FAO) have so far
highlighted the possible negative effects of traditional killing
methods on fish and crustacean welfare and quality parameters.
The aim of the study was to compare the effects of traditional
killing and new (stunning and killing) methods in two marine
species (Sea bass, Dicentrarcus labrax and American lobster,
Homarus americanus). All the experiments were carried out in
the facilities of the Department of Food Science, University of
Udine. In the first experiment, 27 adult Homarus americanus
males (initial mean weight: 537 g) were reared for four weeks in
four tanks (0.56 m?) in a recirculating system. Animals were
slaughtered using three different methods (nine animals for
each group): 1- Splitting: cutting though the animals’ midline;
2—Chilling in ice for 20 minutes and cutting though the animals’
midline; 3 — Electric stunning: animals were subjected to a elec-
tric current (50 V, 50 Hz, direct current; Fishkill EG100, Scubla
s.r.l., Remanzacco, Italy) for 10s in marine water (18 %o salinity)
and cutting though the animals’ midline. From each animal
about 50g of muscle was sampled for pH (pH meter) and proxi-
mate analysis (AOAC). Homarus americanus treated with the
electric stunning method showed the lower pH muscle values
compared to the other two methods. American lobster can be
effectively stunned by the electric current and than cut though
the animals’ midline. In the second experiment, sixty European
sea bass (Dicentrarchus labrax) (344+57 g) were maintained in
cubic fibreglass tanks (200-L), in a recirculating system, before
the start of the experiment. Fish were fed daily with a commer-
cial diet and feed was withdrawn 24h before the start of the stun-
ning/slaughtering experiment. Before slaughtering, all fish were
exposed to an electric current (50 V, 50 Hz, direct current;
Fishkill EG100, Scubla s.r.l., Remanzacco, Italy) for 5s in marine
water (30%o salinity). Two slaughtering methods were com-
pared: immersion in water/ice slurry (ratio 1:1) and spiking
(Ikigun, Adept Ltd, New Zealand) (nine fish for each treatment).
All fillets were measured for pre rigor and rigor mortis, pH, color
and texture properties for 72h. Apparent viscosity and water
muscle holding capacity were lower in sea bass slaughtered in
water/ice compared with the spiking treatment. pH values were
not significantly different between the two procedures. Sea bass
can be effectively stunned by the electric current (immediate
loss of consciousness) and than killed by spiking.
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Italian dairy industry is characterized by high-quality cheese pro-
ductions appreciated worldwide. The interest of cheese manu-
facturers is focused on monitoring the products quality by using
cheap, rapid, non-destructive techniques. The aim of this study
was to compare visible and near infrared (Vis-NIR, 350-1830 nm)
reflectance and NIR (850-1050 nm) transmittance spectrometry
on predictive performance for cheese chemical and physical
traits. A total of 685 samples of different cheeses belonging to 36
categories were collected at the 2012 and 2013 Caseus Veneti con-
test. A spectral acquisition was carried out by using a portable
Vis-NIR (LabSpec 2500, ASD Inc., Boulder, CO, USA) device and
a lab instrument (FoodScan, Foss Electric A/S, Hillerv]]d,
Denmark). Physical traits (color: L*, a*, b*, C* and h; maximum
shear force) and pH were measured on all samples, while chem-
ical components (moisture, protein, fat, ash and soluble nitro-
gen) were analysed following the official reference methods on
197 cheeses selected according to their spectra variability. A
bayesian approach was implemented to develop calibration mod-
els by using the BGLR (Bayesian Generalized Linear Regression)
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package of R software (R Core Team, 2013). Three different cal-
ibration procedures were adopted: i) the entire data set and the
full spectrum were used, without any external validation; ii) the
full spectrum and a validation procedure, in which 80% of the
samples was used for calibration and the remaining 20% for val-
idation, was used; iii) procedure ii) was applied on the following
portion of the Vis-NIR spectra: 350-850 nm, 850-1050 nm and
1050-1830 nm. Moreover, a separate validation set was estab-
lished using only Grana Padano cheeses. The NIR transmittance
spectrometry (R2VAL 0.01 to 0.88 for different traits) was always
less efficient than Vis-NIR reflectance using the whole spectrum
(from 0.48 to 0.96), and also using the tested portions of the
spectrum (from 0.03 to 0.97). In the case of calibrations using
the entire spectrum, correlations between measured vs. predict-
ed values in validation resulted: near or higher than 95% for
chemical components, excluded ash and soluble nitrogen; higher
than 84% and 70% for colour and shear force traits, respectively,
while pH showed lower values (<70%). Similar results were
obtained on validations referred specifically to Grana Padano
cheese. These results showed the feasibility of using Vis-NIR
spectrometry as an efficient non-destructive, inexpensive tech-
nique to monitor cheese quality directly in the dairies on cut
cheese surface without sample up taking.
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The effect of intramuscular (i.m.) injections of vitamin E on car-
cass characteristics and meat quality were investigated on 24
Laticauda male lambs. Lambs were divided into 2 groups of 12 ani-
mals homogeneous for weight: control (C) or vitamin E-treated
(V). From the beginning of the study (15 days of age) until day 57
of age, lambs of the V group received, weekly, i.m. injections of DL-
a-tocopheryl acetate (left gluteus) in aqueous solution (Vitalene®
E, Fatro, Bologna) for a total dose of 1,500 IU. C group received
injections of physiological saline. Lambs received maternal milk
and a supplementation of hay and commercial concentrate (from
the 28™ day of age to slaughter) and were housed in 6 pens (4 ani-
mals/pen). To calculate weight gain, lambs were individually
weighed at 15 days of age and at slaughter (64 days of age). Hot and
cold carcass weights were recorded and dressing percentages were
calculated after dressing and chilling at 2-4°C for 24 h. Carcass
shrink losses were expressed as a percentage of hot carcass
weight. From the right side of the carcass, the pelvic limb was
removed and its percentage was calculated based on cold carcass
weight. Longissimus Dorsi (LD) muscle was removed for the deter-
mination of the fatty acid (FA) composition, cholesterol and a-toco-
pherol content. Data were analysed by one-way analysis of variance
(ANOVA). Vitamin E did not affect significantly slaughter weight,
carcass weights, dressing percentages and carcass shrink losses,
while increased pelvic limb percentage (P<0.05). The o-tocopherol
content of LD muscle was higher for V lambs (P<0.01). SFA and
MUFA contents were similar between groups, PUPA was higher
(P<0.01) in V group. For the proportion of single SFA, only heptade-
canoic acid (C17:0) was lower (P<0.05) in V group. Among the
PUFA, lambs from V group had higher o-linolenic acid (C18:3 n-3),
docosadienoic acid (C22:2) (P<0.01), eicosapentaenoic acid (EPA,
C20:5 n-3), docosapentaenoic acid (DPA, C22:5 n-3) (P<0.05) and
docosahexaenoic acid (DHA, C22:6 n-3) (P<0.06). The V group
showed a higher (P<0.05) total n-3 FA content and lower (P<0.01)
n-6/n-3 FA ratio and thrombogenic index. The cholesterol content
was similar between groups. This study has shown that DL-a-toco-
pheryl acetate increases pelvic limb percentage and muscle o-toco-
pherol content, and affects positively the FA acid profile.
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To evaluate the effect of Bilberry pomace (BP) diet supplementa-
tion on rabbit meat quality, 144 Grimaud weaned rabbits were
divided into 4 groups of 36 animals and fed ad libitum with a basal
diet (BP0, 177g CP and 17.9 MJ/kg GE) tested against three assay
diets developed by substituting 50, 100 and 150 g/kg of the BP0 diet
with BP (BP5, BP10 and BP15, respectively). At 84 days of age, 12
rabbits per diet were chosen and slaughtered without fasting.
Proximate composition, colour, cooking losses and fatty acid (FA)
profile of Longissimus Dorsi (LD) muscle were evaluated. Meat lipid
oxidation was studied at 1,4 and 7 days of refrigerated storage and
at 30 and 60 days of frozen storage, by Thiobarbituric Acid-Reactive
Substances (TBARS) assay. All data were analyzed by One-way
ANOVA and differences of means by Duncan’s test. Significance
was set at P<0.05. Chemical composition and meat quality traits
were not affected by BP supplementation in diet with the exception
of redness for BP10 group which reported the lowest (P=0.001)
value (-0.41). Regarding FA profile, o linolenic acid (C18:3n3) con-
tent significantly (P<0.001) increased with the increase of BP
inclusion level (from 2.16% to 8.79%). Dietary treatment signifi-
cantly (P=0.02) affected TBARS values of refrigerated meat with
the highest value reported for BP15 group. No significant effects
were reported for frozen meat. In conclusion, the results suggest
that BP supplementation improve the fatty acid profile of rabbit
meat with a negative effect reported in LD oxidation for BP supple-
mentation level higher than 10 %.
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The high fat content of the diet contributes to the pathogenesis of
the most common human chronic diseases. The major nutritional
causes of these metabolic alterations and damage to the body have
always been considered the saturated fatty acids. Therefore, nutri-
tionists suggest to replace in part the saturated fats with polyunsat-
urated fatty acids (PUFAs). However, PUFAs are subject to lipid per-
oxidation, in the absence of antioxidant protection. The objective of
this work was to evaluate the effects of supplementing with different
levels of grain amaranth (Amaranthus caudatus) on the growth per-
formances, oxidative status and serum biochemical parameters in
broilers fed diets rich in linseed oil. A total of 132 female broilers
were randomly divided into three equal groups (44 broilers/group, 11
broilers/cage, 4 cages/treatment). Animals were fed for 5 weeks with
three diets containing 5% linseed oil and supplemented with 0%, 5%
and 10% of amaranth grain, respectively. To allow the assessment of
oxidative status was measured the level of serum lipid peroxidation
and the level of serum antioxidant capacity using LP-cholox test and
anti-ROMs test (Diacron, s.r.l., Grosseto, Italy), respectively. The fol-
lowing biochemical serum parameters were also determined: triglyc-
erides, cholesterol, alanine amino transferase (ALT) and albumin.
Our results showed a decrease on broilers growth performances with
increasing (P<0.05) amaranth inclusion level. Broilers fed diets con-
taining 10% and 5% amaranth grain had a significantly higher
serum antioxidant power compared to the control group (250 and
219 uequivalents/l against 177 uequivalents/l, respectively), and a
lower level of serum lipid peroxidation compared to the control group
(262 and 419 wmoles/! against 700 umoles/l, respectively).
Furthermore, the amaranth grain supplementation had a significant
decrease (P<0.05) on cholesterol and triglycerides levels in compar-
ison to broilers fed diet without amaranth grain. No differences were
found for ALT and albumin levels among the three groups. In conclu-
sion, a diet rich in PUFAs supplemented with amaranth grain deter-
mines a reduction of growth performances, but it may be effective in
decreasing serum lipid peroxidation and in improving antioxidant
defenses and some serum biochemical parameters in broilers.
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The present study aimed at evaluating carcass traits and meat quality
in Italian Heavy Draught Horse (IHDH) foals, fed 2 isoenergetic diets
differing in crude protein (CP) levels up to the 2 typical slaughter ages
(SA). Forty-one foals were grouped in 8 pens according to sex, age,
and BW up to 13 (1** period) or 18 mo. of age (2™ period). Eighteen
foals were fed a low protein (LP) diet (10.6 and 11.2% CP on DM in 1
and 2" period, resp.) and slaughtered at 13 (3 F and 7 M) or 18 mo.
(3 Fand 5 M). Other 23 foals were fed a high protein (HP) diet (13.2
and 14.7% CP on DMin 1% and 2" period, resp.) and slaughtered at 13
(4 F and 8 M) or 18 mo. (3 F and 8§ M). The final BW of foals slaugh-
tered at 13 and 18 mo. was 505+15 and 59916 kg, resp. After slaugh-
ter, the 7-8™ ribs were cut from the left carcass side and Longissimus
Dorsi (LD) dissected for further analyses. Drip losses were quantified
on dissected cuts and physical parameters and chemical compositions
were determined on LD. Data were analysed via GLM including diet
(D), slaughter age (SA), sex (S) and their interaction effects. Results
showed no significant effects of the diet on carcass traits. Conversely,
the SA affected significantly cold carcass weight (302 vs. 375 kg;
P<0.01) and dressing percentage (60.7 vs. 62.5%; P<0.01). Among
carcass traits, only tight thickness was affected by S (P<0.05). As
expected, the effect that exerted greater magnitude on meat quality
was the SA. At a SA of 18 mo., meat resulted less bright than at 13 mo.
(342 vs. 31.0, resp.; P<0.01), and a* and b* indexes resulted
increased with age (11.5 vs. 19.7; P<0.01 and 12.2 vs. 18.9; P<0.01, for
SA of 13 and 18 mo., resp.). Accordingly, the heme iron in meat was
greater in older than in younger foals (1.70 vs. 1.25 mg/100g; P<0.01),
but cholesterol was greater in foals slaughtered at 13 than at 18 mo.
(704 vs. 43.0 mg/100g, resp.; P<0.001). Significant differences in LD
measures between F and M were found in the cooking losses (32.3%
vs. 33.6%; P<0.01), in shear force (3.02 vs. 3.94 kg/cmz; P<0.01), and
in the fat content (6.07 vs. 4.57 g/100g; P<0.05). Small interaction
effects were detected for all analysed variables. In conclusion, a mod-
erate reduction of CP in the diet of IHDH foals produced no differ-
ences in carcass traits and in the meat quality, either considering dif-
ferent age at slaughter or different sex.
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Rooibos (Aspalathus linearis) tea extract is a South African legumi-
nous shrub. Recently, it exhibited interesting potential to increase
the shelf-life of meat and meat products mainly by lowering their
lipid oxidation rate. However, sensory acceptability of the final
product still needs to be evaluated. The study tested the sensory
attributes and acceptability of rabbit meat patties manufactured
with increasing levels of fermented rooibos tea extract. With this
purpose 16 kg of rabbit meat were used. Meat was divided in four
batches, and manually mixed with different rooibos inclusion lev-
els: Control (0%), R1 (0.5%), R2 (1%) and R3 (2%). Subsequently,
meat patties were stored under refrigerated conditions (+4°C)
until cooking in a water bath for 25 min at 80 °C (n=20
patties/treatment). Afterwards, an eight members trained panel
carried out a ranking test during which each sample was evaluated
by two different assessors. Ranked sensory attributes data were
computed with a Friedman’s two-way non-parametric ANOVA. The
type and frequency of perceived off-flavours were evaluated by a
chi-square test. As expected, increasing levels of rooibos extract
determined a greater coloration of rabbit meat patties (P<0.001)
which adversely affected general visual acceptability of the product
when rooibos inclusion level exceeded 1% (13.6 and 15.1 vs. 8.7 and
5.5 for C, R1, R2 and R3, respectively; P<0.001). Higher rooibos per-
centages raised aroma intensity as well as rooibos aroma percep-
tion and lowered rabbit aroma (6.5 vs. 17.5 for R1 and R3, respec-
tively; P<0.0001). The 1% and 2% rooibos inclusion level also
reduced aroma general acceptability (14.7 and 15.2 vs. 9.3 and 3.8
for C, R1, R2 and R3, respectively; P<0.001) with rooibos presence
being identified as an off-flavour. This was confirmed also by the
frequency of perceived off-flavours which exhibited greater per-
centages for R2 and R3 treatments compared to C and R1 groups
which showed similar scores. This was particularly true for rancid
(P<0.001), rooibos (P<0.0001) and acid (P<0.05) off-flavours.
Rooibos inclusion reduced the juiciness of rabbit meat patties
when its incorporation exceeded 0.5% (P<0.001). Interestingly, a
rooibos inclusion of 0.5% guaranteed the same general product
acceptability of the C rabbit meat patties, thus confirming the
potentiality of this plant to be successfully used also in the meat
sector as a natural additive.
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Several studies investigated the presence of DNA from transgenic
plants in different animal species but very controversial results are
reported. Some studies did not identify any tDNA in tissues from
animals fed with transgenic plants, in others tDNA has been found
in tissues from different species. The study was aimed at detecting
the presence of tDNA in tissues from rabbits fed with genetically
modified (GM) soybean meal (RRS, line GTS-40-3-2). Ten New
Zealand White male rabbits, coming from a herd where GM soy-
bean is commonly used, were utilized. The animals were slaugh-
tered at 80+5 d of age and at 3.0+0.2 kg of body weight in a slaugh-
terhouse. Blood was withdrawn before slaughtering and samples of
liver, kidney, heart, stomach, intestine, muscle and adipose tissue
were collected from each rabbit. Samples were collected avoiding
environmental contamination. Samples of hair and stomach con-
tent were collected to evaluate the possible presence of tDNA.
Samples of mixed feed containing GM soybean were collected as
positive control. From rabbit tissues, the genomic DNA was extract-
ed by using the Isolate II Genomic DNA Kit (Bioline). Genomic
DNA from feeds, stomach content and hair, was extracted by using
the Plant/Fungi DNA isolation Kit (Norgen Biotek. Corp). A
Picogreen dsDNA Kit (Life technologies) was utilized to quantify
dsDNA following purification. All samples were monitored, by using
the real-time polymerase chain reaction (rt PCR), for oligonu-
cleotide primers and probes specific for the inserts of RRS event
GTS 40-3-2 and for the lectin gene reference to generate amplicon
sizes of <100 bp. The B-actin gene was used as positive control for
rabbit tissues, tDNA of soybean was not detected in all rabbit tissue
samples except in the samples of feed, stomach content and hair.
Similar results were obtained for the gene reference of lectin. The
[3-actin gene was detected in all rabbit tissue samples. The absence
of soybean tDNA in tissues from rabbits found in the present study
represents an important result indicating that feeding animals
with GM soy is not risky for animal and human health. The detec-
tion of soybean tDNA in rabbit hair, compatible with an environ-
mental contamination, suggests the need to do the maximum
attention during samples collection to avoid wrong findings.
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The improvement of quality and shelf life of meat has received
great attention in the production chain. Moreover, the relationship
between diet and health has modified in consumer habits, demand-
ing healthier products. Due to concerns about the synthetic antiox-
idants safety, meat products containing natural antioxidants are
needed to improve the consumers’ acceptability. A previous study
showed that natural antioxidant supplementation in pig enhanced
meat vitamin E content. The aim of the study was to investigate the
effects of dietary supplementation with antioxidant mixture in
medium-heavy swine on growth performances, oxidative status
and shelf life of Longissimus Dorsi (LD) muscle. Seventy-four pigs
were assigned to two experimental groups: one was fed a commer-
cial diet (CTR) and the second one the same diet with the addition
of an antioxidant mixture containing vitamin E and verbascoside
(AOX) from Verbenaceae extract. The antioxidant mixture was
administered to pigs 45 days before slaughter. Growth performanc-
es were recorded and oxidative status was assessed by KRL test. At
slaughter, the LD muscle was sampled from 10 pigs per treatment
and packaged under modified atmosphere (MAP). Physical, chem-
ical, and microbiological parameters were evaluated during 15 days
(TO; T6; T12; T15) of storage at 4°C and sensory analyses was per-
formed using a difference test. Blood total antiradicalic activity was
higher (P<0.05) in AOX group than control (94.4+2.8 HT50 CON
vs. 124.8£3.7 HT50 AOX). Dietary treatment positively affected
(P<0.05) carcass dressing percentage (79+0.27 % AOX vs. 80+0.26
% CON). Oxidative stability and colour indices were significantly
affected (P<0.05) by dietary treatment and storage time. No differ-
ences in total viable count was observed in relation to dietary treat-
ment. Sensory analysis revealed a loss of colour during storage
along with the appearance of off odours. The shelf life of LD under
MAP, based on sensory data, was established at 15 days. The pres-
ent data shows that dietary supplementation with antioxidant mix-
ture improve total antioxidant status and carcass dressing percent-
age in medium-heavy pigs. The oxidative and colour stability in LD
muscle was improved by antioxidant supplementation during stor-
age under modified atmosphere.
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The present study is part of a larger project aimed to evaluate both
the most suitable breed and the most appropriate nutritional strate-
gies to improve healthy properties (-3 fatty acids concentration in
intramuscular fat) and to increase marbling in muscle of beef.
Sixty four heifers of two crossbreed Bleu Belge x Frisian (I) and
Charollais x Aubrac (F), after an adaption period of forty days, were
divided into 2 homogenous groups that differ for dietary lipid
source used: group C (control) received a basal diet composed of
ground ear corn (4.5 kg), wheat bran (1.5 kg), wheat straw (1 kg),
commercial feed (3.8 kg) containing rumen-protected vegetable
fats (6.3% of feed); group T (treated) received the basal diet sup-
plemented with a different commercial feed containing extruded
flaxseed (0.8 kg/head/day). Animals were subdivided in 8 boxes (4
thesis, 16 animal per thesis, 8 heifers per box), diets were offered
ad libitum and weekly daily consumption of each boxes was record-
ed as a difference between feed delivered and refusal, all diets were
isoproteic and isoenergetic. Slaughtering took place every week
after 10 months of rearing; carcasses were chilled for 24 h before
sampling. Samples of Longissimus Dorsi (LD) from 56 heifers were
collected for meat quality analysis (composition %, Warner—
Bratzler shear force, instrumental color parameters and cooking
loss) and fatty acid content. Results were analyzed by two-way
ANOVA, with breed and diet as main effect, using Student’s t-test
and Newman-Keuls as post-hoc test. As regards zootechnical
parameters and slaughtering performances statistical differences
were observed and Charollais x Aubrac (F) groups shown better
results; conversely marbling score improved in I groups (Bleu
Belge x Frisian), due both to breed and interaction between breed
and dietary treatment. No differences were observed on meat qual-
ity and composition. Concerning fatty acid profile of LD muscle, sta-
tistical differences were observed in MUFA and o-linolenic acid
content in IT groups, due both to diet and to interaction between
breed and dietary treatment. In conclusion animals deriving from
FT groups seem to have better growth and slaughtering indexes
(conformation and fattening) and w-6/w-3 ratio in intramuscular
fat, but IT groups have a better marbling score and a high level of
o-linolenic acid content in LD muscle. The crossbreed Bleu Belge
x Frisian (I) appears to be more interesting for our purposes.
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The study aimed to estimate the effect of caprylic acid (CA) on
Campylobacter jejuni in chickens, using two alternatives: a dietary
supplementation, or the surface-treatment of chilled chicken car-
casses. To determine the dietary effect of CA on C. jejuni, individually
housed broiler chickens (n =48) were divided into 4 groups (positive
control, negative control, treatment I: 2.5 g/kg of CA in the feed and
treatment II: 5 g/kg of CA in the feed). On the 21st and 35th day of
chickens' life, all groups, except the negative control, were infected
with C. jejuni VFU612 (107 CFUMird). Each 2- 3 days, C. jejuni
counts were determined in chicken faeces to assess the effect of
dietary CA on the dynamics of C. jejuni shedding. In the second part
of the study, the surface-treatment of chilled chicken carcasses with
CA was used. Chicken skin was treated by CA for 1 min at 0, 1.25 and
2.5 g/l concentration. After the surface-treatment, chicken carcasses
were stored at 4°C for 3 days. Each day, counts of C. jejuni on chicken
surface treated with CA were determined using selective agar plates
and compared to the control. Dietary CA significantly decreased the
number of C. jejuni in faeces (P<0.05). However, the effect only last-
ed for 3-7 days after the artificial infection of chickens. The number
of C. jejuni shed by the positive control birds reached its maximum
on the 37th day of the birds’ life (2 days after the second infection),
while at the same day, both treatment I and treatment II groups shed
significantly lower (P<0.05) numbers of C. jejuni (by 0.8 and 1.8
orders of magnitude, respectively). After euthanasia at the 42nd day
of chickens' life, no differences in C. jejuni couts in the crop, gizzard,
ileum and cecum were found between the positive control and treat-
ed groups (P<0.05). Surface-treatment of chilled chicken halves with
CA significantly reduced C. jejuni contamination of chicken skin
(P<0.05). The chicken skin was also artificially contaminated with C.
Jjejuni before the experiment. All data were statistically analyzed,
using Sheffe's test of the SAS programme. In conclusion, dietary CA
affected numbers of C. jejuni in the gastrointestinal contents of
chickens, whereas surface-treatment reduced or eliminated C. jejuni
contamination in processed chicken carcass.
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The effect of in ovo injection of prebiotic on growth, carcass char-
acteristics and meat quality of broiler chickens were evaluated. At
the 12™ day of incubation, 160 fertilized eggs (Ross 308) were ran-
domly divided into 4 groups treated with different prebiotics, in ovo
injected: C, Control with physiological saline; T1, DiNovo® (com-
mercial algae extract, 0.88 mg/embryo); T2, Bi’tos®
(Galactooligosaccharides GOs, commercially available, 3.50
mg/embryo); T3, Lupin oligoscacharrides (RFOs, raffinose family
oligosaccharides, in-house extracted from seeds of lupin, 1.9
mg/embryo). Among the hatched chickens, 48 males were random-
ly allotted to different cages and were grown up to 42 day of age.
FCR was calculated on a cage base. At slaughter, broilers were indi-
vidually weighed, hot carcass weight was recorded, and carcass
yield was calculated. The pectoral muscle (PM) was removed from
carcass, weighed and its percentage was calculated based on hot
carcass weight. The right PM was taken for histological analyses.
pH and color were measured at 24 h. Water holding capacity
(WHC), cholesterol content, intramuscular collagen (collagen
amount and crosslinking) and intramuscular fat of PM were exam-
ined. Data were evaluated by ANOVA. Compared with the C group,
the treatment groups had higher final body weight (P<0.05); T3
group showed higher body weight (P<0.05) compared with T1 and
T2 groups. The FCR was similar among C, T2 and T3 groups; how-
ever, FCR was higher in T1 compared with C and T3 groups
(P<0.05). Carcass weight, carcass yield, PM percentage, intramus-
cular fat, collagen content and crosslinking were not influenced by
prebiotics. The PM weight was higher in T1 group than in C group
(P<0.05), with intermediate values for T2 and T3 groups. pH and
WHC values were found to be similar among the groups. The meat
of C group was more red than that of the other groups, however sig-
nificantly different a* values were found only between T2 and C
groups (P<0.05). In general, the prebiotic treatment increased
(P=0.045) PM fiber diameter, but differences were found only
between T3 and C groups (P<0.05). In ovo prebiotic administration
had a positive effect on growth of birds, as well as on both weight
and fiber diameter of PM, while it had a little effect on most of the
investigated meat quality traits. DiNovo® affected negatively the
FCR.
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Livestock has been recognized as an important contributor to envi-
ronmental impact of human activity. The beef sector of Veneto
Region (Italy) represents a main player in the national beef produc-
tion, but knowledge on its overall impact lacks. This study aimed to
survey the environmental footprint of intensive beef sector in Veneto
Region through a gate-to-gate Life Cycle Assessment (LCA)
approach. The study considered 1 kg of body weight (BW) as func-
tional unit and the batch (a group of animals homogenous for breed,
diet, fattening period, and finishing herd) as system boundary.
Greenhouse gas (GHG) emission (kgCO2-eq), acidification (gSO2-
eq) and eutrophication (gPO4-eq) were taken as impact categories.
The study involved 328 batches and 16 specialized beef fattening
herds. Information about breed (mainly Charolaise, Limousine and
French and Irish crosses), sex, fattening period (226+17 d), initial
and final BW (36547, 686+82 kg, respectively), composition of Total
Mixed Ration (TMR), dry matter intake (10.2+1.2 kg DM/d) and
growth rate (1.43+0.20 kg/d) were recorded or computed for each
batch. Data on materials used (plastic, fuel, electricity), and dedicat-
ed-to-feed-herd crop production were collected for the year 2013 in
each herd. Off-farm emissions have been acquired from literature
data and software (Simapro 7.3.3 — Ecoinvent database v.2.2).
Different methods were used to assess the impact categories result-
ing in a range of possible values. The impact on GHG emissions cat-
egory ranged from 7.3+1.2 to 8.7+1.4 kg CO2eq/kg BW, on acidifica-
tion was 20652 g SO2eq/kg BW, while on eutrophication 41.2+10.5
g POdeqkg BW. Impact categories were analysed according to a
mixed model with breed, arrival season and BW, neutral detergent
fibre (NDF), and average daily gain (ADG) classes (calculated as
mean=x0.5 SD within each breed) as fixed effects and herd as ran-
dom effect. Breed, ADG and NDF classes influenced (P<0.01) all
impact categories, while arrival season influenced only GHG emis-
sion and eutrophication categories. The environmental footprint of
this specialized system seems lower than values reported for other
beef fattening systems. However, high variation was observed among
estimates obtained using different methods, suggesting the need to
standardize the approaches used for LCA analysis. Moreover, further
research is needed to extend the system boundary for including the
production of stock calves in the country of origin.
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This study explored effects of four plant extracts (allyl-sulfyde, AS;
cinnamaldehyde, CI; eugenol, EU; limonene, LI) and one synthetic
compound (monensin, MO), all with antimicrobial properties, on in
vitro rumen fermentation and methane (CH4) production of a diet
for dairy cows (NDF=37.0%; CP=15.2%; lipids=3.3%, on DM). Four
incubations at 24 h were carried out using a gas production (GP) sys-
tem made up of bottles wireless-connected to a PC. Bottles (317 ml)
were filled with 1.0£0.010 g of diet, additive, and 150 mL of buffered
rumen fluid, and incubated at 39+0.4°C. Two dosages of each addi-
tive were tested: 3 or 30 mg/g diet for AS, CI, EU, and LI; 0.015 or
0.030 mg/g diet for MO. For each bottle GP was recorded every
minute. Gas was vented when the pressure into the bottles reached
6.8 kPa. The experimental design was: 4 incubationsx5 additivesx2
dosagesx3 replications, plus 24 bottles as control (without additive;
6/run) and 12 as blanks (without diet and additive; 3/run), for a total
of 156 bottles. At the end of each incubation, gas (10 ml) was sam-
pled from headspace of each bottle and analyzed for CH4 by GC.
Fermentation fluids were treated with neutral detergent solution to
compute degradability of NDF (NDFd, %) and of true DM (TDMd, %).
Data were submitted to ANOVA considering the treatment (n=11; 5
additivesx2 dosages, plus control) and incubation (n=4) as variation
sources. High dosage of LI strongly depressed (P<0.001) both NDFd
(-68%) and TDMd (-14%) compared to the control; less marked
(P<0.05) reductions were noted for high dosage of MO (-16% and -
3%, for NDFd and TDMd, resp.). No effects emerged for other addi-
tives, irrespective by dosage. Compared to the control, high dosage of
AS, CI, LI, and MO reduced (P<0.001): i) in vitro GP (ml/g DM), with
decrements from -12% (for MO) to -35% (for LI); ii) in vitro CH4 pro-
duction (ml/g DM), with decrements from -27% (for MO) to -48% (for
AS); iii) in vitro CH4 proportion (% CH4 on total GP), with decre-
ments from -17% (for MO) to -40% (for AS). On the contrary, EU
never affected gas emissions. In conclusion, all additives, except EU,
reduced gas and CH4 production, but only at high dosage. The most
promising results emerged for AS and CI, as CH4 depression was not
accompanied by a reduction of in vitro degradability.
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Traditional and organic mountain farms appear unsustainable
from an environmental point of view when emissions are allocated
only on the quantity of milk produced. However, mountain farms
deliver to the community also co-products and ecosystem services
(ES) that need to be taken in to account. Animal welfare could be
considered an additional service provided by mountain farming
systems to urban consumers through more ethical foods. The aim
of this work is a multicriteria evaluation of 16 transhumant alpine
dairy farms, 8 organic (ORG) and 8 conventional (CON). Different
functional units and allocations were considered in a Life Cycle
Assessment (LCA). In particular on-farm emissions were allocated
on the co-product meat and on ES performing an economic alloca-
tion on the basis of agri-environment payments: the services rec-
ognized and paid to the farms object of this study were the mainte-
nance of local breed (Rendena) and the management of pastures.
In addition Welfare Quality® assessment protocol and Animal
Needs Index score (ANI 35L) were used to score dairy cow welfare.
Comparing ORG and CON farms for kg of Fat and Protein Corrected
Milk (FPCM), emissions were always higher for the ORG, although
only the difference concerning the warming potential (1.03 vs. 0.92
kg CO; eq) was statistically significant. Effects on acidification
(1742 g SO; eqkg FPCM) was higher than the most intensive
farms of the plain, while effects on eutrophication (2.43 g PO43-
eq/kg FPCM), was instead rather low. However, when the environ-
mental burden is allocated also on meat and ES, greenhouse gas
emissions attributed to milk are reduced by 34% (0.75 kg CO; eq/kg
FPCM). When considering welfare, all farms resulted in 2 welfare
categories (acceptable and enhanced) according to the Welfare
Quality®. Similarly, according to the ANI 35L score, medium-high
values were recorded (25.8 and 26.9 for ORG and CON respective-
ly). The findings of the survey show that welfare scores are flatten
to medium values even when different management practices,
housing systems, herd sizes are taken into consideration. The
capability of LCA and welfare assessment to capture the beneficial
effects of multifunctional mountain farms is limited. Agreed and
integrated methodologies are needed in order to properly assess
environmental sustainability of mountain farms.
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Meat is one of the food products with the biggest impact on the
environment. This is a consequence of the low efficiency of the
animals in converting feed into meat, as a large part of the ener-
gy ingested is necessary for maintenance or lost as excretions
and emissions. Italian pig production is characterized by a very
high slaughtering weight in comparison with European stan-
dards: a minimum of 9 months age and an average final live
weight of about 160 kg are requested to comply with the rules of
the Consortia for the production of Parma and San Daniele dry-
cured PDO hams. Advancing livestock age and increasing fat
deposition negatively affect feed conversion ratio, which is one
of the main determinants of meat production environmental
impact. Only few studies analysed the global warming potential
of pork meat production, while none focused on the production
of heavy pigs. A cradle to farm gate Life Cycle Assessment was
performed to evaluate the greenhouse gas emission of meat pro-
duction of heavy pigs in 6 farms located in the Po valley. Key
parameters concerning on-farm activities (feed production, fuel
and electricity consumptions, manure and livestock manage-
ment), off-farm activities (production of fertilizers, pesticides,
purchased feed, replacement animals, electricity, fuel) and
transportation were collected through personal interviews to the
farmers to calculate the related emissions. The functional unit
was 1 kg of live weight leaving the farm gate. Among the six
swine farms, four were farrow-to-finish while two were grow-to-
finish farms. Moreover, two of the 6 farms were very large (more
than 15,000 heavy pigs sold yearly) while the other four were
small (less than 5,000 heavy pigs/year). The average slaughter-
ing weight was 168.7 kg (+33.3). The global warming potential
per kg live weight was on average 4.25 kg COz eq from a mini-
mum of 2.69 to a maximum of 5.81, consistent with the results of
previous studies carried out on lighter pigs. The major contribu-
tor to the emission of greenhouse gases was represented by pur-
chased feed (58.1+10.5%); enteric and manure emissions from
housing and storage loaded for the 17%. On one of the closed
cycle farms the contributions of the different stages of reproduc-
tion, rearing and fattening were calculated. The phase of heavy
pig from 100 kg to slaughtering had the biggest impact, with a
contribution of 27.5% to global warming potential per kg of live
weight.
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The livestock sector contributes to environmental problems,
such as air and climate change, water and land pollution, land
degradation and biodiversity loss. The animal production is
responsible for 14.5% of greenhouse gas emissions measured in
CO(2) equivalent; poultry meat and eggs contribute 8% to the
sector’s emissions. Chicken meat represents one of the most
consumed food products in the world, data about environmental
impacts of life cycle of poultry production are few in comparison
to those of other species. The aim of this trial was to study the
impact of broiler chicken production system from cradle to
slaughterhouse gate on Global Warming Potential (GWP) per-
forming throughout Life Cycle Assessment. Data were collected
in an integrated poultry farm located in Northern Italy that con-
trol all stages of production (feedstuff manufacture, broiler
breeder production, eggs incubation, chicken rearing and
slaughterhouse). GWP (kg CO2eq) was quantified according to
LEAP (2014) and Simapro software (8.0.3.) was used to calculate
this impact category. Direct Land Use Change for soya bean pro-
duction was included. The functional unit was 1 kg of broiler
chicken meat. The results of this study showed value of 5.85 kg
CO2 eq/kg broiler meat of GWP. Other authors presented results
for GWP ranging from 5.48 to 4.41 kg COz eq/kg broiler meat.The
largest contribution to GWP came from production of male broil-
er with 66.8%, while female rearing represents 25.7% of GWP.
This difference is due to the length of the production cycle (male
was slaughtered at 53 d, while female at 34 d) and, consequently,
to the different feed consumption and efficiency. Additionally,
more than 75% of the GWP (78.7 and 75.5% respectively for male
and female broiler production) derived from the production of
protein feeds (soybean meal and oil). Broiler breeder production
and eggs incubation, instead, had the lowest impact for GWP
(4.94% and 0.39% respectively). As reported by other authors also
the contribution of the slaughterhouse stage to the GWP is low
(2.64%) and mostly due to electricity consumption. These data
confirmed that the crop-production stage, the feed conversion
ratio and carcass yield have a strong influence on GWP.
Improving feed efficiency and animal productivity could be con-
sidered the main solutions to mitigate emission intensity in
poultry production.
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The analysis of specific factors affecting in vitro gas production
(GP; ml/g DM), methane (CH(4); ml/g DM), and CH(4)/GP was
carried out by a meta-analysis approach using 274 results from
39 papers published over 12 years. Only feeds or diets incubated
without additives were considered. The common factors account-
ed were: the pressure in the GP equipment used (PR; constant or
increasing), the incubation time (IT; 24 or =48 h), the collection
of rumen fluid (CRF; from fasted or fed animals), the donor
species (DS; sheep or cattle), and the nitrogen (N) in the buffer
solution (presence or absence). In addition to these dichoto-
mous factors (0 or 1), the NDF content (g/kg), the rumen
fluid/buffer ratio (ml/ml), the rumen fluid/feed sample ratio
(ml/g DM), the buffer/feed sample ratio (ml/g DM), and the
buffered rumen fluid/feed sample ratio (BRF/FS, ml/g DM) were
considered. However, with the exception of NDF (391.6+175.3
g/kg), only the BRF/FS (129.7+61.4 ml/g DM) was considered as
potential factor to be accounted after a preliminary analysis,
being the most important source of variation. A final stepwise
analysis was carried out using the 5 dichotomous factors, NDF
and BRF/FS contents to assess the relative magnitude of each
factor on GP, CH(4) and CH(4)/GP. The most relevant factors
analysed were NDF and IT for GP and CH(4) (sum of partial R*2
of 0.44 and 0.35, resp.), followed by CRF and BRF/FS (sum of par-
tial R*2 of 0.06 and 0.09, resp.). The increasing PR was the fifth
factor entering the model (partial R of 0.01), but affected only
CH(4). The relative magnitude of factors affecting the GP/CH(4)
was in order: CRF, BRF/FS, PR, and IT (R2=0.18). The analysis
carried out showed that DS and N in the buffer did not influence
the analysed variables. As expected, the increase of IT and the
reduction of NDF enhanced the GP and CH(4). Looking at
methodological factors, rumen fluid from fed animals showed
greater GP and CH(4) (+37.7 and +10.6 ml/g DM, resp.) than
using fluid from fasted animals. For a unit increase in BRF/FS
(ml/g DM), a corresponding increase of (.32 and 0.14 ml/g DM in
GP and CH(4), resp., was observed. The increasing PR enhances
CH(4) production of 4.5 ml/g DM, as compared to constant PR in
the GP equipment. Results of this meta-analysis suggest that a
strong standardization of methodological procedures (accumula-
tion of gas at constant or increasing PR, CREF, IT, and BRF/FS) is
needed to compare results of different trials.needed to compare
results of different trials.
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Sophisticated statistical methods are used to predict the genetic
merit of individuals using information from daughters, parents
and other relatives. These methods are able to separate genetic
and environmental effects. Their application has been very suc-
cessful in dairy cattle for the improvement of easily measured
traits, such as milk yield. Milk yield per cow has increased dra-
matically over the past 50 years. As a consequence, a smaller
number of dairy cows meet a growing demand for dairy products.
The success of this approach is mainly due to the feasibility of
recording traits of interest from thousands of herds. However,
this strategy is not feasible for traits that are limited and costly
to measure. The advent of genomics and its swift uptake by the
dairy industry provide an exceptional opportunity to genetically
improve the national herd for those novel traits that are more
costly to record. Provided enough genotypes and phenotypes can
be collected to create a reference population of sufficient size,
marker effects for novel and expensive phenotypes can be calcu-
lated and genomic predictions made for all animals genotyped in
a population, including young animals without known pheno-
types. Industry breeding strategies can then effectively incorpo-
rate these two traits. An evolving trend in livestock farming is
increased demand for the production of healthier, higher quality
food, while decreasing the environmental impact and improving
animal welfare. Milk products are an important part of a healthy
diet. Milk contains components that provide critical nutritive ele-
ments, immunological protection, and biologically active sub-
stances for both neonates and adults. Furthermore, improve-
ments in the efficiency of feed utilization by dairy cattle have
become increasingly important given the rise of input costs in
dairy farms. Genomic selection for feed efficiency will lower the
amount of feed required for achieving the same production, and
reduce manure and methane emissions, which will have a cumu-
lative and permanent beneficial impact on the environment.
Similarly, genomic selection for immune response, disease
resistance and hoof health will lead to more disease resistant
animals, thus decreasing the usage of drugs while improving sig-
nificantly the welfare of the animals. The presentation summa-
rizes several research initiatives underway in Canada address-
ing the growing demand for healthier, higher nutraceutical milk
through sustainable low-impact dairying.
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The availability of high throughput SNP platforms has allowed
the genotyping of large number of animals involved in Genomic
Selection (GS) programmes. Genotypic and phenotypic data can
be processed differently for obtaining measures of inbreeding,
genetic relationships and breeding value either genome or chro-
mosome-wide. For example, SNP effects estimated for GS can be
used to predict values both at genome-wide (DGV) and chromo-
somal (DCV) level. As a consequence, genome-wide (G_GW) or
chromosomal (G_CHR) correlation matrices between genomic
predictions for different traits can be calculated. In this work, an
approach for detecting genomic regions associated to traits of
economic interest based on different information deriving from
genomic data is presented. The study was carried out on a sam-
ple of 460 Italian Simmental bulls genotyped with 50K Illumina
beadchip within the SELMOL and INNOVAGEN projects. DGV and
DCV values were calculated for 10 dairy and functional, and 3
beef traits using a BLUP model in a two-step approach. G_GEN
and G_CHR were analysed using multivariate factor analysis.
Distribution of Runs of Homozygosity (ROH) was also assessed.
Results showed differences between G_GEN and G_CHR values
in BTAs 14 and 17. In particular, in the chromosome wise analy-
sis of BTA17, milk protein percentage (MPP) and average daily
gain (ADG) tended to aggregate in the same latent factor, where-
as they remained separated at genome-wide level. SNP effects
for BTA17 revealed peaks at approximately 55 Mb and 61 Mb for
ADG and MPP respectively. Moreover, a high occurrence of ROH
was observed in this region. Putative candidate genes are ABCBY
and MDL13. In BTAl4, a latent factor associated with calving
ease (CE) was obtained from the analysis of G_CHR, whereas no
relevant loadings were observed in factors extracted from G_GEN
for this trait. A peak of SNP effects was detected at approximately
24.5 Mb, where also a large number of ROH occurreds. In this
region, a QTL affecting calving ease has been reported in
German Fleckvieh. A putative candidate gene is TGS1. The joint
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use of different information that are generated from GS data
could be proposed as a preliminary scan for detecting genomic
regions harbouring genes that affect traits of economic interest.
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Genome wide association studies (GWAS) have been widely used
to disentangle the genetic variation in complex phenotypes, such
as production and morphological traits in dairy cattle. While pro-
cedures to identify trait-marker association signals are now well
established, there is less agreement on the downstream analysis
strategies. Arbitrary choices in the steps to move from signifi-
cant SNPs to functional units (i.e. genes) may end up in distort-
ed conclusions. Gene-based methods have been proposed as a
solution to jump from association to annotation by combining
the effects of all SNPs in a gene and correcting for linkage dise-
quilibrium. These approaches have the advantage that they i)
reduce problem of GWAS multiple-testing by more than one order
of magnitude (i.e. from 800,000 markers to ~20,000 genes), ii)
potentially boost low association signals that are usually discard-
ed by common filtering procedures and iii) provide a non subjec-
tive list of genes for network or pathway analyses. We developed
an analysis suite that calculates a gene-based p-value starting
from single marker GWA results, with the aim of facilitating post-
GWAS analysis. We used this suite with a dataset of 2917
Holstein bulls composed of 1009 subjects genotyped with
[llumina BovineHD and 1908 genotyped with Illumina
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BovineSNP50, imputed to the higher density with BEAGLE soft-
ware. Single-SNP regression was performed on 32 EBVs
(Estimated Breeding Value), comprising production and mor-
phological traits. Genome-wide significance threshold was over-
come in 17 out of 32 traits with classical GWA analysis. The gene-
based association analysis identified significant signals for 25
traits, showing that this approach has the potential to identify
novel associations between genes and traits of interest, missed
using the classical approach. Network and pathway analysis
revealed the key metabolic pathways in which the candidate
genes are involved.
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A genome-wide association study (GWAS) was performed for the
traditional milk coagulation properties (MCP) together with pre-
dicted curd firming (CF) and syneresis traits. Milk acidity (pH)
and milk protein percentage (Prot%) were also considered. The
first set of phenotypes regarded 3 traditional single point lacto-
dynamographic properties (RCT: rennet coagulation time, min;
k(20): time to a CF of 20 mm, min; a(30): CF 30 min after rennet
addition) and pH. The second set of phenotypes grouped 4
parameters modeling 360 CF data recorded over 90 min time
period (1 every 15 sec) for each milk sample (CF(P): potential
asymptotic CF at infinite time, mm; kCF: curd firming instant
rate constant, %xmin"; k(SR): syneresis instant rate constant,
%xmin'; RCT(P): RCT obtained from modeling individual sam-
ples), 2 traits calculated from individual equations (CF(max):
maximum CF, mm; t(max): time at CF(max), min) and Prot%.
Milk and blood samples were collected from 1,264 Italian Brown
Swiss cows (85 herds). Animals were genotyped with the
Illumina SNP50 Beadchip v.2. Single marker regression GWAS
(GRAMMAR-GC approach) was used. In total, 66 significant sin-
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gle nucleotide polymorphisms (SNP) were identified in twelve
chromosomes with some being in common among the two set of
phenotypes (i.e., the traditional MCP and the modeled CF and
syneresis traits). On BTA6 sharp peaks were found. For MCP sig-
nificant SNP were located on BTA6, 13, 15 and 19, while for the
CF and syneresis traits on BTAL, 6, 9, 11, 16, 20, 23, 26 and 28. All
but BTA6, BTA11 and BTA28 chromosomes were associated to
only one trait. CF(max) and CF(P) had the largest number of sig-
nificant associations (34 and 17 SNP, respectively). No signifi-
cant association was found for milk acidity. The importance of
BTA6 for milk technological traits has been confirmed in this
study. Partition of milk coagulation and CF in 11 related pheno-
types resulted in genomic associations with 12 chromosomes.
The new CF and syneresis traits identified 8 extra significant
chromosomes in addition to those depicted from MCP. Genomic
regions found to be significantly associated with milk technolog-
ical traits in this study will further contribute to the mapping of
corresponding quantitative trait loci and identification of the
genes regulating those traits in dairy cattle.
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In a free breeding population the long-term destiny of deleteri-
ous recessive mutations is to decrease in frequency due to
reduced fitness and eventually disappear because of genetic
drift. However, deleterious variants may be maintained in live-
stock populations when in linkage with favourable alleles for
traits under selection or if they are present in the genome of
sires having high genetic value. In this investigation, the pres-
ence of deleterious mutations in Italian Holstein was assessed by
examining: i) High Density (HD) SNP genotypes of 1009 progeny
tested Italian Holstein (IH) bulls, ii) exome sequence data from
20 IH bulls, sampled from opposite tails of the male and female
fertility EBV distribution, and iii) evolutionary conservation
based on sequence data of vertebrate species in public databas-
es. Deleterious mutations are expected to induce a change in
protein structure and function, and hence to occur in protein
sites subjected to evolutionary constraints. Haplotypes carrying
such mutations would be expected to occur at lower frequency
than predicted from HW equilibrium and in extreme cases not to
be found in the homozygous state. In the bull population geno-
typed with the HD panel, 48,443 haplotypes lacked one of the
homozygous classes. Most haplotypes falling in this group were
rare, but 2479 were at medium frequency and expected in the
homozygous state at least in 92 bulls. These were classified as
candidate deleterious haplotypes. Exome analysis detected
164,277 variants (bi-allelic SNPs in autosomes). Among these,
4,389 were classified as deleterious (e.g. non synonymous muta-
tions altering protein physico-chemical characteristics, prema-
ture stop codons, etc) when annotated using the SIFT algorithm
and ANNOVAR software. A total of 224 deleterious variants co-
mapped with the deleterious haplotypes. The evolutionary con-
servation of these 224 mutations was examined in 100 vertebrate
species using phastCons and phyloP methods from the PHAST
package. Mutations identified in the 12 loci most conserved
across vertebrates are in genes either expressed in testicles, and
implicated in sperm quality and fertility, or responsible for genet-
ic defects in human and mouse. Two of the genes cause embry-
onic lethality when knocked-out in mice. These variants are can-
didate deleterious recessive mutations still segregating in the
Holstein population.
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Genomic signatures of recent selection were identified in 2918
Italian Holstein bulls born between 1987 and 2007 using a birth
date regression on EBVs, and the analysis of changes in allele
frequencies. Under strong directional selection, allele frequen-
cies rapidly change and permit the identification of genomic
regions that carry genes controlling production, functional or
type traits. Genotype data from SELMOL, PROZOO and INNO-
VAGEN projects were used along with EBVs (Estimated Breeding
Value) for 32 production and morphological traits of the geno-
typed animals, provided by the Italian Holstein association
(ANAFI). Bulls were genotyped with BovineSNP50 and BovineHD
SNPchips. Imputation using SNPchiMp v.1 and BEAGLE (v.3) was
used to obtain HD genotypes for all individuals. A total of 2918
animals and 613,956 SNPs were included in the working dataset,
after quality control. Birth date regressed Protein Yield EBVs,
show a strong positive trend in the birth date interval analyzed.
To detect genomic regions involved, we first identified animals
with outlier PLUS- and MINUS-variant EBVs, over the total range
of birth years (164 bulls, group 1) and in each birth year (159
bulls, group 2). Then, allele frequencies were obtained for each
SNP, in PLUS and MINUS variants pools. Finally, we calculated
the absolute allele frequency difference between PLUS and
MINUS pools within each group and identified genomic regions
with high values by overlapping sliding windows of 50 SNPs.
Comparing the information from the plus and minus pool identi-
fied 0.53% shared windows in genomic regions under recent
selection. A ~1.2 Mb region on BTA13 (from position 23.2 to
24.4Mb) had the highest absolute mean difference across
datasets. This birth date based analysis is a novel and potentially
powerful approach to identify regions under recent selection
associated with production, type and functional traits.
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High throughput genotyping technologies have increased the amount
of molecular information available for breeding together with compu-
tational requirements for data intrepretation. Principal Component
analysis (PCA) can be used to reduce the amount of information to be
processed. In this study, the effect of PCA reduction on the accuracy
of direct genomic breeding values (DGV) using either medium (MD)
or high (HD) density panels was investigated. Data were from 916
Italian Holstein bulls genotyped with the 800K BovineHD BeadChip
(llumina). After edits, 897 animals and 561,580 SNPs were retained.
The MD panel was simulated by extracting markers (34,685) in com-
mon with the BovineSNP50v2. PCA was carried out both genome
(MD_GW) and chromosome (MD_CHR) wide for the MD panel, only
by chromosome (HD_CHR) with HD panel. For each approach, three
scenarios were created according to the variance accounted for by PC
(80-90-99%). PCs retained for each variance threshold were 409, 577,
834 (MD_GW), 2,066, 3,633, 10,723 (MD_CHR) and 2,193, 3,945,
12,610 (HD_CHR). DGVs were obtained using PC scores as predictors
with a BLUP model. Phenotypes were deregressed proofs (DRPF) for
productive, functional and conformation traits. Accuracy (rDGV) was
computed as correlation between DGVs and DRPE Average rDGV
across traits for each variance threshold were 0.26, 0.24, 0.19
(MD_GW), 0.28, 0.30, 0.32 (HD_CHR) and 0.33, 0.35, 0.38
(MD_CHR). DGV increased passing from MD_GW to HD_CHR to
MD_CHR panel, probably due to the reduced asymmetry between the
number of predictors and observations. An increase of rDGV accord-
ing to the variance threshold used was observed within HD_CHR and
MD_CHR, whereas an opposite trend was observed for MD_GW.
Despite the different SNP panel size, the total variance was likely
coerced in a quite similar number of PCs in the chromosome-wide
approach. To try to explain these results, the HD_CHR panel was split
at a sub chromosomal level (8 subsets x chromosome - HD_SPLIT).
PCA extraction provided 208,104 PCs, and 4,350, 7,402, 27,075 PCs
were retained for the three variance thresholds. The average rDGV
were 0.30, 0.31, 0.34, respectively. These figures suggest that splitting
the HD markers into blocks may allows for a more balanced reparti-
tion of the original variance in PCs extraction and, particularly for
small populations, an improved DGV accuracy.
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Nanotechnology, one of the most promising technologies, is well
known for its pervasiveness in several diverse fields, including
agro-food industry. With this presentation, we will show how
nanotechnology is peeping in the animal production world and
the improvements that will originate from this liaison.
Nanotechnology focuses currently on the use of nanomaterials. It
is generally accepted that a nanomaterial is a material having at
least one dimension on the scale of 100 nanometers or less.
Nanomaterials can be nanoscale in one dimension (e.g. films),
two dimensions (e.g. fibers and tubes) or three dimensions (e.g.
particles). These nanomaterials will help in the management of
diseases with antibacterial nanostructured surfaces that will
control pathogens, or with the nanodelivery of veterinary prod-
ucts (drugs and vaccines) to the farmed animals. Bio-functional-
ized magnetic nanoparticles will allow sperm selection to gener-
ate the desired gender. Water will be filtered more efficiently
with nanostructured filters or it will be treated with nanoparti-
cles that are capable to selectively remove toxicants, and
pathogens in the water will be detected by nanosensors.
Nanotechnology can be used also for feed supplementation with
the idea that nanosized components could be more bioavailable
than their bulk counterparts. The agro-food industry has recently
developed several of such systems for the delivery of nutrients,
but their application to aquaculture is still scarce. In this context,
we have evaluated diets supplemented with nanoparticles of
essential metals such as iron zinc and selenium and observed an
influence in survival rate and grow performance as well as an
effect on the expression of genes involved in trace mineral intes-
tinal absorptions, bone formation and oxidative stress response.
In spite of the potential benefits that nanotechnology offers to
the animal production industry and more in general to the agri-
food sector, little is known on the safety aspects of this technolo-
gy. Therefore, studies aimed at the improvement and implemen-
tation of nanotechnological applications should be paralleled by
studies on risk assessment.
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The present study aimed at evaluating whether growth performance,
carcass and meat quality, and the occurrence of white striping and
wooden breast in broiler chickens could be affected by genotype (stan-
dard vs. high breast yield hybrid, S vs. H), sex, and feeding regime (ad
libitum vs. restricted rate, 80% from 13 to 21 d of age). 768 one-day-old
chicks were housed in 32 pens and slaughtered at 46 d of age. The S
broilers showed higher final live weight (3,270 vs. 3,139 g; P<0.001)
and lower feed conversion (1.56 vs. 1.61; P<0.001) compared to the H
genotype. The S broilers exhibited higher thigh yield (18.3 vs. 17.7%;
P<0.01) and pHu (5.89 us. 5.85; P<0.05), lower lightness (L*, 45.3 vs.
46.2; P<0.05), and higher thawing losses (10.5 vs. 9.4%; P<0.05) of the
P. major muscle compared to the H genotype. Males showed higher
(P<0.001) final live weight (3,492 vs. 2,845 g), daily weight gain (77.3
vs. 62.8 g/d) and feed intake (119 vs. 102 g/d), and lower feed conversion
(154 vs. 1.63) compared to females, besides heavier carcasses, higher
dressing percentage and hind leg yield at slaughter. The breast had
higher pHu (5.89 us. 5.85; P<0.01) and was less yellow (b*, 13.4 vs. 14.2;
P<0.05) in males than females. Feed restriction impaired final live
weight (3,142 vs. 3,194 kg; P<0.01), despite the compensatory growth
(954 vs. 91.5 g/d; P<0.001) measured during the second period (22 to
46 d) in the previously restricted chickens compared to those always fed
ad libitum, and improved feed conversion (1.57 vs. 1.60; P<0.01). At
slaughter, the restricted broilers showed lower carcass weight, dressing
percentage (73.5 vs. 73.9%; P<0.05), breast yield (39.5 vs. 40.6%;
P<0.10), and higher thigh yield (18.3 vs. 17.7%; P<0.05) compared to
the birds always fed ad libitum, besides higher breast pHu (5.89 vs.
5.85; P<0.01); otherwise the restricted birds tended to have a higher
proportion of white-striped breasts compared to the birds fed ad libitum
(79.5 vs. 69.5%; P<0.10). Wooden breast occurrence averaged 12.2%
and was significantly lower in females than males (8.0 vs. 16.3%;
P<0.05). In conclusion, genotype had a moderate effect on growth per-
formance as well as carcass and meat quality but it did not modify the
occurrence of breast muscle abnormalities, whereas gender and feed
restriction affected growth performance and abnormality incidence.
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The present study aimed at evaluating the effects of the feeding
system (AL: ad libitum vs. D: day-by-day restriction vs. W: week-
by-week restriction) and the slaughter age (73 vs. 80 d) on
health status, growth performance, carcass and meat quality, and
material balance of growing rabbits. A total of 300 commercial
crossbred rabbits were housed in individual cages from weaning
(36 d of age) to slaughter. The feed restriction was based on the
administration of a restricted amount of the diet varying from
80% of the ad libitum intake at the beginning of the trial to 100%
of the ad libitum intake at the beginning of the 4th week. The
restriction level (about 90% on average) was obtained by two
restriction curves: a day-by-day curve with small daily incre-
ments (+4 g/d; D group) and a week-by-week intake curve with
large weekly increments (+23 g/week on average; W group).
Mortality was significantly higher in the AL group compared to
the daily and weekly restricted groups (20.7% vs. 11.0% and 6.5%;
P<0.05). Final live weight (on average 2749 g), feed conversion
(3.07), cold dressing percentage (59.9%) and other carcass and
meat quality traits were not affected by the feeding system.
However, the restricted rabbits evidenced increased empty body
fat and energy gains (P<0.01) as a consequence of the compen-
satory growth during the second half of the trial. The delay of
slaughter from 73 to 80 d of age significantly increased final live
weight (2,647 vs. 2,847 g; P<0.001), reduced daily weight gain
(47.3 vs. 44.3 g/d; P<0.001), increased feed intake, and impaired
feed conversion (2.92 vs. 3.22; P<(0.001). Besides, lipid and ener-
gy body content raised in the older rabbits (P<0.001). No sub-
stantial interaction between feeding regime and slaughter age
was found. In conclusion, feed restriction improved rabbit health
status and did not affect either growth performance or carcass
and meat quality, whereas increased the body fat and energy dep-
osition compared to the ad libitum feeding. A progressive day-by-
day restriction curve appeared to be less risky and more respect-
ful of the feeding behaviour of growing rabbits in comparison
with a discontinuous week-by-week increment of feed adminis-
tration and permitted to obtain a restriction level nearer to what
expected (91% in D group vs. 93% in W group). The increase of
slaughter age was much more effective in modifying growth and
slaughter performance as well as body composition of rabbits
than the feeding system.
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By-products from the durum wheat industry in South Italy areas
such as bran, middlings and wheat flour, are valid ingredients for
ruminant feeding due to their suitable chemical composition.
The exploitation of local cereal resources may contribute to
reduce animal feeding costs. Bran and middlings have a similar
content of protein (14.8; 15.4%), fat (3.5; 5.2%) and fiber (14.1;
12.7%), respectively. Wheat flour may be used as a basic ingredi-
ent for its energy value, good content of starch (55%) and poor
amount of fiber (0.7%). The current study aimed to evaluate the
effect of feedstuffs all containing wheat flour (10%), in associa-
tion with bran (10%) or middlings (10%), on the chemical com-
position and fatty acid profile of the Longissisum lumborum
muscle in lambs slaughtered at 75 or 90 days. The trial was car-
ried out on 30 Gentile di Puglia breed male lambs born as single-
tons. Lambs were weaned at 42 d of age by a commercial wean-
ing feed administered for a week. They were then divided into 3
homogeneous groups and fed ad libitum with a control feed or
with feedstuffs containing alternatively bran (10%) or middlings
(10%). Homogeneous subgroups of 5 lambs per each feeding
treatment were slaughtered at 75 d of age while the remainder
continued the feeding treatment and were slaughtered at 90 d.
Diet did not affect the chemical composition of the muscle
regardless of the age at slaughter. Slaughtering at 90 d markedly
(P<0.05) lowered the protein content in meat samples from all
the three feeding treatments (on average 74.49 vs. 72.93%), in
turn of a slight increase of the lipid fraction (on average 16.99 vs.
17.83%). The same trend was recorded for N-free extracts, that
markedly (P<0.05) increased with the age at slaughter (on aver-
age 2.57 vs. 3.97%). As for the fatty acid profile of meat, the feed-
ing treatment had no influence on neither of the fatty acid class-
es. The age at slaughter, adversely, affected the MUFA content of
meat, that increased from 46.85 to 48.15%, respectively from 75
to 90 d, with a contemporary decrease of the PUFA content from
4.84 t0 4.07%. The results of the present research show that by-
products of wheat milling industry may be successfully used for
lamb feeding with no effects on meat quality. Meat nutritional
properties of Gentile di Puglia breed lambs were more satisfacto-
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ry in terms of fatty acid profile when slaughtering was performed
at 75 instead of 90 d of age.
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This study aimed to investigate the effect of feeding regimen on
growth and carcass traits and estimated energy balance of pigs
slaughtered around 145 kg body weight (BW) and addressed to
high quality baked ham production. At the beginning of the trial,
96 crossbred barrows (Topigs Talent) averaging 30.4+4.1 kg BW
were randomly allotted into 8 pens (12 pigs per pen) equipped
with electronic feeding stations. All animals were provided with
the same feeds containing on average 13.6 ME MJ/kg and 161 g
CP/kg as-fed. Within each pen, 4 pigs were assigned to an ad libi-
tum (AL), 4 pigs to a low-high restricted and 4 pigs to a high-low
restricted feeding regime. Individual feed intake was recorded
daily, pigs were weighed weekly, and backfat depth (P2) was
measured with an ultrasound device every 3 weeks, till the end
of the experiment, when the pigs averaged 142.6+7.8 kg BW.
Measurements of BW and P2 were used to estimate changes of
body composition over the time, from which ME requirements for
protein and lipid growth were derived. Estimated ME for growth
and the measured ME intake were used to estimate the ME used
for maintenance. All pigs were slaughtered in the same day in a
commercial abattoir, and carcass and major cuts weights were
recorded. Samples of Longissimus Dorsi were collected for physi-
cal and chemical analysis. After 24 h of chilling thighs were
deboned and weighed. Traits were analysed according to a mixed
model which accounted for the effects of pen (random) and of
feeding regime. Pigs fed AL showed (P<0.01) higher growth rate
and final BW (966 vs. 832 g/d, and 145 vs. 141 kg, respectively),
lower gain:feed and higher estimated amount of ME for mainte-
nance than restricted fed pigs (0.368 vs. 0.383, and 0.98 vs. 0.89
MJ/kg BW0.60, respectively), whereas carcass and meat quality
traits were similar among feeding regimes. Pigs fed different
restricted feeding regimes gave similar growth and carcass per-
formances. In conclusion, the AL feeding regime allowed to
attain the target 145 BW some days earlier than restricted feed-
ing regimes, but growth rate was not greater enough to compen-
sate increased feed intake, thus penalising feed efficiency of AL
fed pigs.
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The present study aimed at evaluating slaughter and carcass
traits and meat quality in 48 farmed brown hares (L. europaeus)
of both genders slaughtered at two ages (sub-adult hares, on
average 73 d, vs. adult reproducing hares, on average 17 months)
and then dissected following standardized procedures for rab-
bits. At slaughter, the females were heavier than the males (2783
vs. 2629 g; P<0.05), showed higher full gut incidence (13.7 vs.
12.9%; P<0.05), lower skin and distal fore and hind leg incidence
(13.3 vs. 14.0%; P<0.01), and lower dressing percentage (66.7 vs.
67.6%; P=0.06). The carcasses of females had lower dissectible
fat (1.34 vs. 2.17%; P<0.05) and higher proportion of both L. lum-
borum (14.3 vs. 13.8%; P<0.05) and hind legs (37.2 vs. 36.4%;
P=0.06). When age increased, slaughter live weight (2022 to
3391 g) and carcass weight increased (P<0.001), but dressing
percentage did not vary (67.2% on average); the gut incidence
decreased (14.5 to 12.1%; P<0.001), whereas skin and distal leg
proportion increased (12.9 to 14.5%; P<0.001). When age
increased, head, liver and thoracic organ proportions decreased
(P<0.001); dissectible fat (1.34 to 2.17%; P<0.05) and l. lumbo-
rum (13.5 to 14.5%; P<0.001) increased; moreover, hind leg pro-
portion decreased (37.3 to 36.3%; P=0.01) but the muscle to bone
ratio of hind legs increased (5.11 to 6.23; P<0.001). Meat quality
did not vary with gender, whereas sub-adults significantly dif-
fered (P<0.001) from adults, showing lower meat pH, higher
lightness index, higher redness index for l. lumborum (3.03 to
1.46) and lower redness index for b. femoris (4.07 to 5.76);
besides they had higher meat thawing losses and lower shear
force measured on the hind leg muscles (2.97 to 4.02 kg/g;
P<0.001). In conclusions, in hares, slaughter and carcass traits
differed according to both gender and age, whereas meat quality
was affected only by age.
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Tub gurnard (Chelidonichthys lucerna L.) is a fish species of
great socio-economic importance for the coastal people commu-
nities of the mid Adriatic sea because allows the recovery and
enhancement of traditional activities. Demand for this species is
continuously increasing because, in this area there is a strong
tradition of consuming this fish appreciated for its meat. The
commonest weight captured and commercialized is less than 150
g but the largest size, which represents a small part of captures,
would be more appreciated and get high price. In order to obtain
larger gurnard, some fishermen’s cooperatives are involved in
promotion and management of marine protected areas and in
experimental aquaculture for this species. This paper refers
about a research concerning the suitability of tub gurnard juve-
niles to be reared in cylindrical bottom cages. A fattening trial
was performed in order to evaluate the growth performance and
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survival rate of wild juveniles, fed on discards obtained by fish-
ery. The trial involved 300 juveniles (mean body weight 72.9+11
¢, mean length 18+1 cm), subdivided in four circular submerged
cages with a 35.3 m® volume. Two different stocking densities
were tested, corresponding at 60 fish per cage (1.7 fish m®) in
two cages (CG-L) and at 90 fish per cage (2.5 fish m®) in the
other two (CG-H). Cages nets were routinely cleaned by a diver.
Different types of food, obtained by catches of fishing vessels
that were not targeted, were used to feed the juveniles, repre-
sented by fish as sardine, chub mackerel, goldline and common
crab. After 240 days, the final mean body weight did not show sig-
nificant differences ranging between 346+39 ¢ (CG-L) and
385.5+52 g (CG-H). Body length had not notable differences siz-
ing 35.6+1 cm (CG-L) and 34.8+1.1 cm (CG-H). The condition
index K did not differ between CG-L (0.85) and CG-H (0.82). The
final stocking density was included between 0.59 kg m® in the
CG-L group, and 0.77 kg m® in the CG-L group. The survival rate
was similar in the two groups (CG-L=91.0%; CG-H=90%). The
feed conversion ratio was more favorable in CG-H (3.92) than
CG-L cage (4.95) The fattening trial of tub gurnard in submerged
cages showed interesting results and suggested that growth
rates is possible using cages placed on the seabed, respecting
the benthonic behavior of the species.
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Free radicals (FR) are unstable and reactive molecules with
adverse effects on animal and human cells: lipid peroxidation,
alterations of proteins and DNA cleavage. For this reason antiox-
idants, acting against FR, are essential for cell homeostasis
maintenance. Antioxidants are defined as substances able to
compete with other oxidizable substrates and, thus, to inhibit the
oxidation of the substrates themselves. This definition includes
antioxidant enzymes and molecules acting as antioxidants, such
as a-tocopherol, (3-carotene, ascorbate, and glutathione (GSH).
In particular GSH belongs to the class of low molecular weight
(LMW) thiols, highly reactive molecules involved in the mainte-
nance of cellular redox homeostasis. Other LMW thiols, biosyn-
thetically connected with GSH, are cysteine (CYS), cysteine
glicine (CYS GLY) and y-glutamylcysteine (y-GC). GSH and LMW
thiols are involved in FR scavenge with the formation of disul-
phide bound (GS-SG). In scientific literature only few studies
have investigated thiols content in products of animal origins,
therefore this study aimed to characterize LMW thiols of bovine
milk. Twenty-four individual milk samples from each of 4 dairy
cattle breeds, Brown Swiss (BS), Holstein-Friesian (HF), Alpine
Grey (AG) and Simmental (SI), were collected in 8 herds and
stored at -20 °C. Low molecular weight thiols were detected
using the soluble fraction of milk sample and applying a deriva-
tization protocol for marking thiols with a fluorescent die.
Detection and quantification were performed in RP-HPLC. Six
thiols species were detected and only two of them were identi-
fied. The mean (standard deviation) of CYS GLY and GSH were
0.087 (0.068) and 0.067 (0.064) uM, respectively. Average con-
centration of CYS GLY was greater than that of GSH across all
breeds. Milk from dual purpose breeds (SI and AG) was richer in
CYS GLY and GSH concentration than milk from HF and BS cows.
Great variation of both thiols was found among herds. Cysteine
glicine exhibited a moderately low Pearson correlation with pro-
tein (0.290; P<0.001) and casein (0.271; P<0.001), while GSH
did not show any correlation with protein and casein.
Glutathione and CYS GLY, closely linked in biosynthesis pathway,
were quite strongly correlated (0.653; P<0.0001). Negligible
effects of days in milk and parity were detected. This study
allowed a preliminary characterization of thiols in bovine milk
from different cattle breeds.
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The need to combine the quality of animal products with the
human health as well as to revitalize the milk chain has recently
led to the development of a new model based on milk and dairy
products characteristics and specificity. The model, called Latte
Nobile (Noble Milk), was conceived in South Italy in 2011, and it
is now fast spreading in other parts of the country. In Piedmont
(NW Italy) a two-year project, developed on different research
lines (agronomy, animal nutrition, chemical and microbiological
features of the product, heat treatment processes, shelf-life and
traceability), aimed to adapt the Noble Milk model to the envi-
ronmental and productive conditions of this region. Thanks to
the results of the project, Piedmontese Noble Milk (PNM) produc-
tion regulations have been proposed and the product is expected
to enter the milk market in 2015. According to the regulations,
the PNM is obtained from animals yielding maximum 6000 kg of
milk per lactation and fed fresh grass and/or hay from local
mixed grasslands (minimum 70% of daily dry matter intake).
Silages and genetically modified feedstuffs are forbidden and
only pastures or meadows with at least four dominant species
are allowed for animal feeding. Pastures and meadows must also
constitute at least the 50% of the farm forage system. Cows must
graze for at least 150 days per year under a stocking rate not
exceeding 1.5 animal unit ha™' year™'. Animal welfare has to be
guaranteed in accordance with the Welfare Quality standards.
PNM milk contains >0.25g 100 g~! fat of total conjugated linoleic
acid (CLA) and >0.50g 100 g* fat of total omega-3 fatty acids (n3
FA). According to the results of the project, typical values range
from 0.29 (winter) to 1.71 (summer) g 100 g™* fat and from 0.60
(winter) to 1.99 (summer) g 100 g™ fat for CLA and n3 FA,
respectively. The linoleic/alpha-linolenic acids ratio must be
lower than 4 all year round. The PNM can be sold raw or pasteur-
ized; the findings of the heat treatment trials suggest that, to
preserve the best chemical, nutritional and organoleptic charac-
teristics of the product, PNM should be pasteurized at 72°C for at
least one minute. A specific software has been implemented to
guarantee the traceability of all the PNM production process,
from the forage system to the derived Piedmontese Noble Milk
chemical and microbiological characteristics.
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Caciocavallo Palermitano (CP) is a traditional cheese made with
raw milk from cows of Sicilian local breeds fed pasture-based
diets in extensive farms (EXT), processed by an artisanal tech-
nology (ART) based on wooden tools and the action of native
microflora. CP is obtained also in intensive farms (INT) where
milk from cows of specialized breeds fed dry diets is transformed
by advanced procedures (ADV) using a stainless steel equipment
and lactic acid starter cultures. This research was planned to
investigate the changes in cheese properties due to production
system and ripening., Milk was collected 3 times from an EXT
and an INT farm and processed in ART and ADV conditions. The
12 produced CP were evaluated at 30, 60 and 120d. EXT CP
showed higher yield and protein, lower fat, NaCl and soluble N, a
less yellow color, a smoother paste, and a sweeter, less bitter and
salty, and more acidic taste than INT CP. The pasture led to EXT
CP with a beneficial FA profile to human health, richer in PUFA,
n-3 FA and CLA. ART CP showed lower yield, higher fat and color
indexes, lower NaCl and soluble N, a harder and more compact
paste, with less holes, and at taste was less bitter, salty and
acidic, and more piquant than ADV CP. During ripening, the sol-
uble N, the yellow color and the consistency of paste increased.
In ART CP, the proteolysis was slower, and the increasing of yel-
low color was more intense. The microbial analysis of ART CP
showed that the wooden vat is a reservoir of lactic acid bacteria
(LAB) inoculating milk, among which strains of Streptococcus
thermophilus were dominant and acted as a starter culture,
while undesired microorganisms were absent or very low. During
ripening, all LAB decreased except enterococci. The canonical
discriminant analysis of physicochemical and microbial data was
able to separate CP from different productions and ripening
time. Among dominant LAB, 10 species were genetically identi-
fied at strain level and some of them showed antibacterial activ-
ity. In ART CP, the comparison of polymorphic profiles of LAB
strains isolated from the wooden vat with those of strains collect-
ed during maturation showed the persistence of 3 Enterococcus
spp. strains, among which E. faecalis was found at dominant
level till 120d. The absence of these strains in ADV CP evidenced
the contribution of the wooden vat LAB during ripening. EXT and
ART CP showed the best features in terms of hygienic safety,
health benefits and typical sensory properties.
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Fat is an important and variable milk component influencing
many physical and organoleptic properties of dairy products.
Lasting years several studies have been carried out to investigate
the role of fatty acids (FA) on human health and results high-
lighted both positive and negative associations between FA
intake and the risk of cardiovascular diseases. The aim of this
study was to investigate the variation of groups and major indi-
vidual FA routinely predicted in milk of four cattle breeds reared
in an alpine area. Individual samples (n=153,801) of 14,301
Holstein-Friesian (HF), Brown Swiss (BS), Simmental (SI) and
Alpine Grey (AG) cows from 1000 single-breed herds were
analysed for traditional quality traits (fat, protein, casein and lac-
tose contents, urea and somatic cell count) and groups and major
individual FA through mid-infrared spectroscopy (MIRS). Data
were analysed using a linear mixed model including fixed effects
of breed, month of sampling, year of sampling, stage of lactation
(DIM), parity and first order interactions between the main
effects and the random factors of herd nested within breed, cow
nested within breed and the residual. Breed and herd effects
were the most important sources of variation for FA composition
of milk, followed by DIM. Saturated FA, C14:0 and C16:0 content
increased from calving until 120 DIM, while unsaturated FA and
C18:1 decreased, indicating that the release of saturated FA
inhibits the formation of de novo FA in the mammary gland dur-
ing the negative energy status of the cow. The month of sampling
was highly significant in explaining the variation of milk FA
across seasons; in particular, the greatest content of unsaturated
FA and C18:1 was found during summer, whereas the content of
saturated FA, C14:0, C16:0 and C18:0 decreased in summer and
increased in winter. Milk from AG cows presented the lowest con-
tent of saturated FA (68.7%), C16:0 (31.5%) and C18:0 (10.2%),
and the highest content of unsaturated FA (31.3%). Milk from HF
and SI was intermediate between that of AG and BS for all the FA
except for C18:1, which was higher in HF (22.9%). Results from
this study indicated that milk from AG exhibited better FA profile
than milk from HF, BS and SI breeds.
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The profitability of a cheese factory industry is based on cheese
yield capacity of milk. The presence of the B variant of k-casein
(k-Cn) in milk is associated with smaller micelles size, increased
casein content and, therefore, improved cheese-making proper-
ties and cheese yielding efficiency. The aim of this research was
to study the effect of different 2 levels of milk k-Cn B content on
cheese yield and cheesemaking losses in the manufacture of
Mozzarella cheese, under field conditions. The study was carried
out following the production of 8 Mozzarella cheese batches in 4
commercial cheese factories. In each trial, vat milk (V-milk) and
cheese produced were weighed and actual cheese yield was cal-
culated (cheese weight x100/ milk weight). For each cheese-
making, samples of V-milk and cheese whey (C-whey) were col-
lected and analyzed to assess the level of cheese-making losses
for a milk component (C-whey value x 100/ V-milk value). As the
overall mean value of k-Cn B content was 0.1 g/100 mL, two class-
es were established: class 1, up to 0.1 g/100 mL (LKB) and class
2, over 0.1 g/100 mL (HKB). Both the actual yield (15.51 vs. 12.86
kg/100kg; P<0.001) and 60% moisture adjusted yield (17.68 vs.
14.04 kg/100kg; P<0.05) were higher in HKB milk compared to
the LKB one. Losses of dry matter (51.39 vs. 55.99 %; P<0.01),
crude protein (23.27 vs. 28.05 %; P<0.05), casein (1.75 vs. 2.61
%; P<0.05), and ash (74.89 vs. 77.45 %; P<0.05) were lower in
HKB milk than LKB one. In conclusion, increasing the content of
k-Cn B leads to improved cheese yield, mainly because of higher
casein content and reduce cheesemaking losses.
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The milk quality products implementing programs in EU coun-
tries aimed at reducing the milk somatic cell content and to
maintain this level under the 400,000 cells/ml (i.e. 853/2004 CE
Regulation). The aim of this research was to study the influence
of this threshold value of milk somatic cell count on vat milk
chemical composition, actual cheese yield (ACY) and cheese-
making losses (concentration in the cheese whey*100/concen-
tration in vat milk) in the manufacture of Parmigiano-Reggiano
cheese. Ten comparative cheesemaking trials were performed on
Parmigiano-Reggiano cheese. In each trial, two cheesemakings
were carried out in parallel: one characterized by a somatic cell
count, determined on whole evening milk, below to 400,000
cells/ml (LCC) and the other over 400,000 cells/mL (HCC). In
each cheesemaking a sample of whole evening milk, vat milk
(partially skimmed evening milk + full cream morning milk, in
the ratio, w:w, 1:1), and the residual cheese whey were collected
and analysed. ACYs after 24 h, 18 and 24 months of ripening
were calculated. Compared to LCC vat milk, the HCC one was
characterised by lower values (P<0.05) of casein (2.43 vs. 2.57
g/100 g), casein number (77.03 vs. 77.80 %;), P (88.37 vs. 92.46
mg/100 g), titratable acidity (3.16 vs. 3.34 °SH/50 mL), and by a
higher content of chloride (111.88 vs. 104.12 mg/100 g) and pH
value (6.77 vs. 6.71). The ACY resulted lower for HCC than LCC
vat milk, after 24 hours (8.02 vs. 8.68 kg/100 kg; P<0.01), 18 (7.04
vs. 7.64 kg/100 kg; P<0.05) and months 24 of ripening (6.74 vs.
7.39 kg/100 kg; P<0.05). Finally, HCC milk was characterized by
higher fat losses in the cheese whey (20.16 vs. 16.13% P<0.05)
compared to the LCC one. In conclusion, the processing of milk
with SCC over 400,000 cel/mL lead to significant decrease in
cheese yield, with negative repercussion for the profit of the
cheese factory. This was related to reduced milk casein level and
low fat recovery in cheese.
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The equilibrium of ruminal microbiota depends on diet, which
carries fermentation substrates and strongly affects the efficien-
cy of ruminal microbiota. High-starch diets can lead to a reduced
efficiency of fibre digestion, decreasing the number of fibrolytic
bacteria and also diets supplemented with unsaturated fats
improving the profile of milk fatty acids negatively affect the
fibrolytic activity of ruminal microbiota. The objective of this
study was to assess the effects of linseed or hemp seeds diet sup-
plementation on bacterial diversity and on fatty acid profile in
the rumen content of goats using the Next Generation
Sequencing and gas chromatography techniques, respectively. In
nine pluriparous Alpine goats fed the same pre-treatment diet for
40 days, ruminal fluid samples were collected before feeding
using an aesophageal polyethylene probe. After this pre-treat-
ment period, the goats were arranged to three dietary treatments
consisting of control diet (C), linseed (L) and hemp (H) seeds
supplementation. The chemical composition of the administered
diets, in terms of neutral detergent fibre (NDF), starch, and
ether extract (EE), were as follows, for C, L and H, respectively:
NDF: 41.6,42.2 and 43.3 % DM; starch: 17.2,13.2 and 13.2 % DM;
EE: 2.66, 6.3 and 5.6 % DM. Ninety days later, the same ruminal
sample collection procedure was repeated. The bacterial DNA
was extracted using a specific protocol and 16S rRNA gene
amplicons on V3-V4 region analyzed by Miseq (Illumina).
Contemporary, for the same ruminal samples, the fatty acid (FA)
composition was determined by using a gas chromatograph
equipped with a flame-ionization detector and a high polar
fused-silica capillary column. Data of ruminal fluid samples were
analysed with a mixed linear model and treatment effects were
declared significant at P<0.05. In the three dietary treatment
groups, bacterial community was dominated by Bacteroidetes
and Firmicutes with a high abundance of Prevotellaceae,
Porphyromonadaceae and Veillonellaceae and a low presence of
Ruminococcaceae and Lachnospiraceae. A tendency towards a
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separation of the samples in the three diet groups was observed
evaluating the principal components of the inter-sample variabil-
ity. Linseed and hemp seeds supplementation determined a sig-
nificantly increase of C18:0, C18:1 t6-10, C18:1c9 and cl5.
Linseed supplementation, moreover, increased C18:2 t11c15, one
of the a-linolenic acid biohydrogenation products.
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The aim of this study was to evaluate the response of rumen micro-
bial ecosystem to diets integrated with chestnut or quebracho tannins
in dairy ewes. The experiment was conducted as 3 X 3 Latin square
design and the trial was repeated 2 times. Three fistulated ewes fed 3
diets based on chopped grass hay ad /ibitum administered and on 800
g/head/day of 3 experimental concentrates containing 84.5 g of soy-
bean oil/kg of DM and 52.8 g/ kg DM of bentonite (CON) or chestnut
tannin extract (CHT) or quebracho tannin extract (QUE). At the end
of each experimental period rumen liquor was analysed for fatty acid
and microbial profiles. On the basis of the molar stoichiometric rela-
tions between rumen volatile fatty acid and CH4 production
(CH4=0.45 x acetate-0.275 x propionate + 0.4 x butyrate), the CH4
emission was also predicted for each diet. A canonical correspon-
dence analysis (CCA) was performed in order to find potential con-
nection between microbial community, fatty acid composition of
rumen liquor and potential CH4 emission, and how these connections
are influenced by the different diets. DGGE bands were used as
“species” data, while fatty acids and potential CH4 emission as “envi-
ronmental” variables. The microbial profile was affected by the pres-
ence of tannins. The bacterial community of QUE and CHT samples
of rumen liquor was positively correlated to vaccenic acid, conjugated
linoleic acid and C18:2 trans-11 cis-15. Moreover, the bacterial com-
munities as affected by CHT resulted mainly positively correlated to
butyric acid, acetic acid and with potential CH4 emission. In contrast,
the bacterial communities as affected by CON resulted mainly corre-
lated positively to C18:2 cis-9 cis-12 and C18:0 production.
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The aim of this study was to evaluate the effects of diets with dif-
ferent starch concentration and fish oil (FO) supplementation on
fatty acid (FA) profile and changes in microbial population of
rumen liquor in lactating dairy cows. The experiment was con-
ducted as 4 X 4 Latin square design with a 2 x 2 factorial arrange-
ment: i) 2 concentration of dietary starch (low vs. high: 23.7 and
27.7% on DM) basis; ii) the presence or absence of FO (0.80% on
a DM basis); and their interaction has been evaluated. Four
Italian Friesian cows, in 4 consecutive 26-d period, were fed the
following diets: i) low starch (LS); ii) low starch plus FO (LSFO);
iii) high starch (HS); iv) high starch plus FO (HSFO). At the end
of each experimental period the rumen liquor was sampled and
analyzed for FA profile and microbial composition. The percent-
ages of C16:1 cis9 (P=0,0483), C18:1 trans6-8 (P=0,0060), C18:1
trans11 (P=0,0219) and C22:6 n-3 (P=0,0183) were significantly
increased in the rumen liquor by the FO supplementation while
the total saturated FA percentage decreased. Butyrivibrio fibri-
solvens, Prevotella spp. (involved in the biohydrogenation path-
way (BH) of polyunsaturated FA), Ruminococcus albus,
Ruminobacter flavefaciens and total protozoa content were not
affected neither by starch level neither by FO inclusion in the
diets. In contrast Streptococcus bovis, a pectin fermenting
species, increased with LS diets (P=0,0491), according to a high-
er content of neutral detergent fiber and a lower starch content
of the diets. At the dosage tested, FO did not induce perturbation
in the rumen microbial community, but improved the concentra-
tion of several functional FA (C18:1 trans11 and C22:6 n-3) with-
out promoting the shift of the BH toward the C18:1 trans10 pro-
duction, as previously reported.
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Atotal of 150, 1-day-old female broilers (Ross 308) were divided into
2 groups of 75 birds each and fed a starter diet from 1 to 21 days and
a grower-finisher diet from 22 to 56 days. The two experimental diets
were based on a standard commercial feed used as control (C group)
which was supplemented with 2 g/kg oregano aqueous extract (OAE)
(O group). Individual body weight (BW) and feed conversion effi-
ciency (FCE) were measured. Blood samples from 5 chickens/group
were collected for IgG titration at 22 (T1) and 57 days (T2). At the
same time intervals, 8 samples were collected for intestinal microflo-
ra examination. Physico-chemical parameters were determined on
10 breast meat samples of both groups. The OAE supplementation
affected the BW of birds (P<0.01) up to 22 d of age, while no effects
were observed at 36 d and at the end of the experiment. A numeri-
cally lower FCE was observed at 36 and 57 d in birds fed the OAE diet.
Although the dietary treatment did not appear to affect mean serum
IgG values in terms of absolute numbers, their increases (expressed
in percentages) from T1 to T2 revealed a significant (P<0.05) dietary
effect with the highest value in the O group. Regarding gut microbio-
ta data, coliforms were lower (P<0.001) in the cecum of the O group.
The Enterococcus spp. resulted higher in the OAE group (P<0.001),
particularly in the caecum tract, and its value increased at T2, sup-
porting the hypothesis of a time-dependent effect. Birds in the C
group showed the highest values for Lactobacilli in the ileum and
cecum tracts at T1. Values increased (P<0.001) in the O group at T2,
showing a potential time-dependent effect. No differences in the
physico-chemical parameters of meat were recorded between
groups, except for the drip loss value (1.46% in the C group vs. 1.17%
in the O group, P=0.03). The OAE supplementation reduced meat
oxidation as confirmed by TBARs values (0.150 vs. 0.246 for O and C
groups, respectively; P=0.001). Considering the obtained results,
OAE could be able to improve chicken performance and immune
response, and balance gut microbiota. Although these results are in
agreement with others (Garrido et al., 2004; Cross et al., 2007), fur-
ther studies are needed to ensure the actual effectiveness of aque-
ous extracts on the performance and welfare of broiler chickens.
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An early settlement of a complex gut microbiota can protect against
gastro-intestinal dysbiosis, but the effects of neonatal microbiota
colonization on the gut barrier upon the further encounter of favor-
able bacteria or not, are largely unknown. The jejunal transcrip-
tome of differently perfused intestinal loops of 12 caesarian-
derived pigs previously associated with microbiota of different
complexity was studied. Pigs received pasteurized sow colostrum at
birth (d0), 2 mL of starter microbiota (107 CFU of each Lactob.
amylovorus (LAM), Clostr. glycolicum, and Parabacteroides spp.)
on d1-d3 of age and either a placebo inoculant (simple association,
SA) or an inoculant consisting of diluted feces of an adult sow
(complex association, CA) on d3-d4 of age. On days 26-37 of age,
jejunal loops were perfused for 8 h with either enterotoxigenic E.
coli F4 (ETEC), F4 fimbriae (F4), LAM or saline (CTRL) and jejunal
samples were obtained from each piglet immediately afterwards.
Total RNA expression was analyzed by Affymetrix Porcine Gene
1.1_ST array strips. Exploratory functional analysis of gene expres-
sion values was performed by Gene Set Enrichment Analysis.
Compared to CTRL, 184 and 74, 2 and 139, 2 and 48 gene sets, were
up-regulated and down-regulated by ETEC, F4 and LAM, respective-
ly. ETEC up-regulated several nodes related to inflammatory
response and cytokine activation, immune response, RNA and
micro RNA processing, nuclear chromosome and cell cycling. There
was a limited overlap in up-regulated gene sets as affected by ETEC
and F4. Nodes down-regulated by LAM were related to inflammatory
and immune response, and to cellular compound metabolic pro-
cessing. Compared to SA, 57 gene sets were up-regulated by CA
(e.£. related to regulation/activation of lymphocytes), while 73 were
down-regulated (related to various metabolic processes and metab-
olism of amino acids and lipids). CA up-regulated gene sets related
to regulation/activation of lymphocytes, and to cellular defence
responses in ETEC and CTRL loops. Genes for chemokine and
cytokine activity, and in general for response to external stimuli
were down-regulated in ETEC perfused loops obtained from CA
pigs, compared to SA pigs. In pigs, associated with a complex
microbiota, the activation of genes related to chemokine and
cytokine activity, and in general for response to external stimuli,
induced by ETEC is reduced compared with ETEC effect in piglets
associated with a simple microbiota at young age.
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The antigenic stimulation by the gastrointestinal (GIT) content
is controlled by balanced immune responses of the host. The
composition of digesta (including gut microflora) can be affected
by the physical form of the diet, but the local immune response
needs to be explored. The Peyer’s patch (PP) in the terminal
ileum (TI), considered as an immunological sensor of the GIT,
could display different morphological traits as expression of the
stimulation level. A feeding trial was carried out to screen out the
morphology and function of the PP in a total of 32 growing pigs
(initial BW: 8.30+0.83 kg) fed with four experimental diets, iden-
tical for botanical and chemical composition, but different grind-
ing intensities and compaction (FP — pellet, fine, dAMEAN: 0.463
mm; CM — meal, coarse, dMEAN: 0.880 mm; CP —pellet coarse,
dMEAN: 0.836; CE — extrudate, coarse, dMEAN: 0.659). After four
weeks, the last 3 cm of the TI were removed and all PP analyzed
for the follicle associated e?ithelium height (FAE, um), germinal
centers count (n GC/mm®), parenchyma to connective tissue
ratio (P/Ct). The PP showed a lower stimulation level in the CM
diet group, statistically differing from the CP (P=0.033), the CE
diet (P=0.025) and the FP diet (P=0.011). Different physical
forms of one diet were associated with morphometric and func-
tional changes (FAE, GC and P/Ct) of the PP. In conclusion, the
level of stimulation of the PP outlines the role of the diet’s phys-
ical form in the predisposition of different antigenic potentials.
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The growth of the rumen microflora, the production of volatile
fatty acids and the development of rumen papillae greatly depend
on the type and composition of solid ration administered to
calves during weaning. Aim of this trial was to compare the
effects of two solid feeds, a starter and a dry total mixed ration
(TMR), on intake, growth characteristics of 24 Friesian weaning
calves (20 females and 4 males) and rumen papillae develop-
ment in males. Calves were divided into two homogeneous
groups (10 females and 2 males) and fed milk replacer (from day
4 to day 40: 2x2 1/d; from day 41 to day 70: 1x3 L/d) and pelletted
starter (group S) or TMR (group T). Solid feeds differed for
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ingredients, nutrient composition and physical structure. The
starter was higher in crude protein (CP: 21% vs. 14% dry matter)
and lower in neutral detergent fiber (NDF: 30% vs. 46% dry mat-
ter) than TMR; non structural carbohydrates were similar in both
solid feeds (NSC: about 30% dry matter). For each calf, solid feed
intake was measured every 3 days from birth to 70 d of age, while
body weight and height at withers were recorded at weekly inter-
vals. The males were euthanized at 70 days of age and tissue
from their rumen was sampled from 9 different districts, to
measure papillae length. Total solid feed intake was subjected to
an independent samples t test and a repeated measure ANOVA
was used for the statistical evaluation of calves’ growth charac-
teristics; a non parametric Kruskal-Wallis test was used to ana-
lyze papillae length. Results showed that total solid feed intake
was significantly higher in group S than group T (57.5 vs. 50.2 kg
DM head-1; P<0.001), but no significant differences were
observed in the final weight and height at withers of the calves.
The length of the rumen papillae was variable; only in the cau-
doventral blind sac (district 9) of group T the papillae were sig-
nificantly longer than in group S. This difference might be attrib-
utable to the different weight and specific gravity of feeds.
Future programmed trials will verify whether these 20 females,
now entering into production, will perform similarly or not, and
if any difference in rumen functionality can be attributed to the
feeding system adopted during weaning.
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In this study, we analysed, at the population genomic level, the
effects of twenty years of artificial directional selection of the genetic
program, based on a classical BLUP animal model, that shaped the
Italian Large White pig breed. All boars of this breed born from 1992
to 2012 with estimated breeding value (EBV) reliability >0.85
(n=200) were genotyped with markers in five major genes (IGF2
intron3-g.3072G>A, MC4R p.D298N, VTNR PREI insertion, PRKAG3
p.I199V and FTO g.276T>G) and with about 60,000 single nucleotide
polymorphisms (SNPs) of the Illumina PorcineSNP60 BeadChip.
Genotyping data were analysed grouping boars in several classes
according to their year of birth. Then we evaluated the influence of
the time on allele frequencies for all analysed markers using a multi-
nomial logit regression model. The markers in the IGF2, MC4R,
VTNR and FTO genes showed significant changes of allele frequen-
cies over the last 20 years, according to the directional selection pro-
gram in this breed. In addition, other 493 SNPs changed significantly
allele frequencies over the considered period (P<0.10, Bonferroni
corrected). These SNPs were not evenly spread along all autosomes,
in particular there were windows enriched in significant SNPs on
chromosomes 2 , 7 and 8. Haplotype analysis was carried out includ-
ing these SNPs. In addition, runs of homozygosity (ROH) identified
in the Italian Large White boar population reported other selection
signatures and provided a genomic measure of inbreeding over the
considered time window. Most of these markers and genomic
regions were very close or included annotated genes providing
potential information on the functional effects of these allele shifts
and fixations. These results indicated that selection carried out dur-
ing the last two decades modified substantially the genome of the
Italian Large White pig breed.
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Taste perception has been shown to affect feed preference and
feed intake. In particular, bitter taste perception in animals
evolved as a key mechanism for the protection against toxic and
harmful foods. Taste 2 receptors (TAS2Rs) have been identified
as the members of the bitter taste receptor family. These recep-
tors are G-coupled receptors (GPCRs) that activate G proteins
linked to the trasductional bitter perception signal. In this work
we amplified and sequenced 10 TAS2R genes (TAS2R1, TAS2R3,
TAS2R4, TAS2R7, TAS2R9, TAS2R10, TAS2R16, TAS2R20,
TAS2R38 and TAS2R39) in six pig breeds (Italian Large White,
Italian Duroc, Italian Landrace, Pietrain, Casertana and
Meishan) and in wild boars using the next generation semicon-
ductor sequencing platform Ion Torrent PGM. The experimental
design was based on a target PCR amplification step that was
carried out on equimolar DNA pools from animals of the same
breed or population. Moreover, two pools were prepared includ-
ing DNA each from 50 Italian Large White pigs having extreme
and divergent estimated breeding values for back fat thickness
(BFT), as polymorphisms in TAS2R genes are associated with
obesity and fat deposition traits in humans and other species.
The other breed specific pools were prepared each with DNA
from 5-15 animals. After barcoding of the different breed/popula-
tion specific amplicons, the prepared library was sequenced
using the Ion Torrent PGM sequencer. A total of 2,513,009 reads
was obtained and after quality control and read alignment, a total
of 130 single nucleotide polymorphisms (SNPs) were identified
in coding and non coding regions of the target genes. Some of
these SNPs were identified in one or a few breeds. Estimation of
allele frequencies from read counts within each barcode was val-
idated by PCR-RFLP genotyping of four SNPs. Comparing esti-
mated allele frequencies from the two extreme DNA pools for
BFT, it was possible to identify several SNPs associated (P<0.05,
Fisher exact or chi square tests) with this trait. This approach
can, at the same time, directly discover SNPs and analyse their
allele frequencies for the association analysis, speeding up the
identification of markers affecting production traits.
Polymorphisms identified in TAS2R genes will be used to evalu-
ate feed preferences of pigs with different genotypes to develop
nutrigenomics applications.

\VDEESS



Acknowledgments

We thank the National Association of Swine Breeders (ANAS) for
providing samples and data. This study was funded by Ministry of
Agricultural, Food and Forestry Policies (MiPAAF) Innovagen proj-
ect.

c-on

Quantification of boar taint compounds in adipose
tissue of intact male pigs at 160 and 220 days
of age and estimates of genetic parameters

Roberta Rostellato, Valentina Bonfatti, Paolo Carnier

Dipartimento di Biomedicina Comparata e Alimentazione,
Universita degli Studi di Padova, Legnaro (PD), Italy
Corresponding author: roberta.rostellato@studenti.unipd.it

Boar taint (BT) is mainly due to accumulation in adipose tissue
of intact male pigs of three compounds: androstenone (AND),
skatole (SKA) and indole (IND). In order to investigate effective-
ness of selective breeding as a tool to reduce the risk of BT in
intact males, aims of this study were to assess the variability of
BT compounds content in adipose tissue of intact male pigs at
160 and 220 d of age and to estimate genetic parameters for
those traits. A backfat biopsy sample was collected from the neck
area of 500 intact male pigs of the C21 boar line (Gorzagri,
Fonzaso) at 160 (106+9 kg) and 220 d of age (154+14 kg). In
addition, a sample of subcutaneous fat was collected at slaughter
from the left ham of 100 of the investigated animals.
Quantification of AND, SKA and IND in fat was performed by
HPLC with fluorescence detection. Estimates of genetic parame-
ters were obtained through univariate and bivariate Bayesian
analyses. Contents of BT compounds measured at 220 d were
higher than those at 160 d of age. At 220 d the percentage of sam-
ples exceeding sensory thresholds discriminating tainted from
untainted pork was twice as high as the one at 160 d. Hence,
prevalence of BT is expected to be greater in mature and heavy
pigs than in young and light pigs. Phenotypic correlations
between contents of BT compounds measured in backfat and
ham subcutaneous fat were (.76, 0.88 and 0.70, for AND, SKA and
IND, respectively, indicating that concentrations of BT com-
pounds in hams were consistent with those in backfat. Medium-
high heritabilities for BT compounds were estimated at both
ages. In particular, at 220 d heritabilities were 0.58, 0.60 and 0.69
for AND, SKA and IND, respectively. Genetic correlations
between the contents of BT compounds measured at the two dif-
ferent ages were 0.67 for AND, 0.47 for SKA and 0.74 for IND,
suggesting that concentrations of BT compounds assessed at 160
and 220 d cannot be treated as repeated measures of the same
trait. In addition, moderate Spearman’s correlations indicated
that animals ranked differently when using measures of BT com-
pounds at the different ages. In conclusion, the results suggest
that selective breeding seems to be a suitable tool to reduce BT
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in pigs slaughtered at heavy weight and it might be exploited as
an alternative to surgical castration of piglets.
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The fat content and fatty acid composition of porcine meat and
carcass influence nutritional value of meat and various techno-
logical aspects of meat and carcass quality. Variation in lipid
composition has an important effect on firmness of the fat in
meat, especially the subcutaneous and intermuscular (carcass
fats) but also the intramuscular (marbling) fat. Moreover, as a
major source of energy and as structural components of mem-
branes, fatty acids are essential for life. The aim of the study was
to estimate genetic parameters for backfat fatty acid composition
(FAC) and intramuscular fat content (IMF) of semimembranosus
muscle in a sample of 949 Sib-tested Italian Large White pigs.
Backfat tissue and semimembranosus muscle tissue samples
were collected at slaughter and stored at -80°C. IMF content and
backfat FAC were determined by gas chromatography and analy-
sis of the fatty acid methyl esters. Heritability (h2) and genetic
correlations between subcutaneous fatty acids composition and
carcass and meat quality traits were estimated using the restrict-
ed maximum likelihood methodology applied to a multiple-trait
Animal Model. The model was: Yijklm = p + sexi + dj + blak +
animall + eijklm where Y = analysed traits; 1 = general mean;
sex = fixed effect of sex; d = fixed effect of slaugher day; bl =
regression coefficient of the fixed effect of age at slaughtering
(ak); animal = random additive effect of each animal; eijklm =
error of the model. Results showed that the estimate of h2 for
FAC were of moderate magnitude. This study suggest that back-
fat FAC is genetically correlated with carcass quality traits and
the selection for carcass and meat quality traits produces a cor-
related response on FAC of subcutaneous fat. The reduction in
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fat covering tissue is associated with an increase of lipid insatu-
ration and a decrease in subcutaneous fat firmness that deter-
mines technological problems in dry cured ham quality. Very low
genetic correlations were found between IMF content and back-
fat fatty acids. The results found suggest the possibility of genet-
ic improvement of FAC of subcutaneous fat by a partial substitu-
tion of saturated fatty acids with monounsaturated ones. This
would not hinder the technological characteristics of hams for
seasoning while improving its eating quality.
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The characteristics of swine seasoned products are strongly
affected by porcine meat quality and intramuscular fat (IMF)
content. Most of the genetic processes influencing pork meat
quality and composition are still poorly known, particularly for
the genes and networks that regulate IMF deposition. Thus, a
better knowledge of genes affecting IMF content and meat qual-
ity is of primary interest for pig industry. To this aim, we chosen
11 genes involved in lipid metabolism, including Fatty Acid

[page 42]

[Ital J Anim Sci vol.14:s1, 2015]

Italian Journal of Animal Science 2015; volume 14: supplement 1

Synthase, Stearoil-CoA Desaturase, Adipose Triglyceride Lipase,
Hormon-Sensitive Lipase, Monoglyceride Lipase, Lipoprotein
Lipase (respectively FASN, SCD, ATGL, HSL, MGLL, LPL) and the
Perilipin family genes (PLIN1, PLIN2, PLIN3, PLIN4, PLIN5).
Since today, Perilipins are poorly investigated in pig and, though
they have been associated to obesity in human, their specific
function and role are unclear. The aim of this research is to test
Perilipins effect on IMF deposition and their possible interac-
tions and linking with other lipid metabolism genes. Among a
population of 949 Sib tested Italian Large White (ILW) pigs, a set
of 47 individuals (25 pigs with low IMF and 22 with high IMF)
was selected for an expression study of the above-reported
genes. PLIN1, PLIN4, PLIN5, ATGL, LPL, FASN, MGLL showed a
statistically significant difference in transcription levels between
the two groups, with a higher expression in pigs with a major
IMF deposition. In particular, PLIN4 transcriptional level seems
to be correlated with most of the expression levels of the consid-
ered genes. Moreover, PLIN2 might cover a different role in IMF
deposition as, unlike the other differentially expressed genes,
the lower is IMF and the higher is PLIN2 transcription.
Furthermore, a SNP identified in the downstream region flank-
ing the 3'UTR of PLIN5 gene was investigated on 500 samples
belonging to the 949 ILW pigs. An association study between the
PLIN5 SNP and some carcass and meat traits was performed,
revealing significant effects with backfat fatty acid composition
and meat quality characteristics. The obtained results suggest a
role of Perilipin genes on IMF deposition and meat quality traits.
Further studies are in progress to enlighten the genetic links
between these genes and IMF content and disentangle the rela-
tions linking PLINs to complex networks of genes related to fat
deposition in pigs.
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Various stages during pre-slaughter handling, such transporta-
tion, lairage, and stress immediately before slaughter can nega-
tively affect animals welfare and quality of carcasses. Rough
practices at loading and unloading and inappropriate driving
style of trucks and pigs may lead to serious skin damages. They
represent a relevant economic losses, especially if are located on
the most valuable cuts such as hams, loins and shoulders. In
order to study the relationship between pre-slaughter handling
and skin damages, a survey was carried out from January to June
2014 at one abattoir located in the Lombardia region. Data were
collected from 1680 heavy pigs delivered from one farm to the
slaughterhouse in 12 batches, each containing 140 subjects.
Double trailer lorries with three hydraulic deck were used. At
unloading of each deck, vocalizations, slips, falls, overlapping,
balking and reversal were recorded. Resting duration and time
requested to drive pigs to the stunning cage were measured.
During this latter procedure, the same behavioural occurrences
considered at the unloading were also recorded. Before eviscer-
ation, skin damages on regions of ham, loin, shoulder and head
of each carcass were assessed by one trained inspector assigning
for each region a score from 1 (absent) to 5 (serious). Score’s
averages were found higher on carcasses of pigs transported into
the trailer with respect to those transported into the lorry. Scores
were affected by deck of the lorry, the upper showing the higher
score. Behavioural occurrences, resting time and driving showed
weak relationships with the damage scores. Probably, the han-
dling carried out by the staff of slaughterhouse could be respon-
sible of this result. This research highlights that some stages
before and during transport could be more involved in skin dam-
ages than handling at the slaughterhouse. However, additional
research is necessary to understand the role of pre-slaughter
handling on the presence of skin damages on pig carcasses.
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