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The quality of animal food products comprises a complex set of characteristics and attributes, which is ultimately related to consumer health (nutritional value and bioactive compounds), eating experience (sensory attributes), necessity (reformulation and functional products), safety (pathogenic microorganisms) as well as certified practices during production and processing (welfare and sustainable practices, for instance). Nowadays, ensuring quality is an essential goal for any animal food producer and industry. The diversity of consumers and the constant evolution in consumer expectations about animal food are changing at local and global level, which will require multiple, geographically, and culturally relevant answers from this sector of food market (Santeramo et al., 2018).

The strategic and scientific-based actions to produce high quality animal food products starts at the farm and progress toward the industrial operations that can extend the shelf life and reach the stage of commercialization to consumers (Mouzo et al., 2020). In order to achieve the current level and understanding of quality in animal food industry, major efforts were necessary to evolve from a system characterized by small, less organized and localized producers of short shelf life products. Development of technologies and strategies dedicated to improve shelf life were centered in the scientific advances, particularly in the characterization of factors affecting physic-chemical properties, sensory attributes and nutritional value of animal food products (Kristensen et al., 2014). Moreover, the influence of consumer in the definition of quality became a central pillar to sustain the commercialization of animal products in the current market (Kristensen et al., 2014).

Nowadays, modern trends in consumer life style and product certification have emerged and gained more importance in the strategic planning of food industry during the development of new products. The importance of health, environmental and societal issues, quality grade, indication of geographical origin and convenience are decisive for consumer wanting to buy products that are in accordance with their life style and personal choices (Mikkola and Colantuono, 2017; Teixeira and Rodrigues, 2019).

In terms of safety, animal food products can carry pathogens, environmental contaminants and may contain allergens that can cause severe deleterious effects on human health. In order to reduce the risk of foodborne diseases, the control of microbiological, chemical and physical hazards became a main necessity and obligation for animal food industries (Kristensen et al., 2014; Boor et al., 2017). Campylobacter spp., Salmonella spp., Listeria monocytogenes, Bacillus cereus, Clostridium perfringens, Escherichia coli and Yersinia enterocolitica are frequently reported as main causes of foodborne outbreaks in animal food products. According to the European Food Safety Authority, more than 41 thousand people were hospitalized and 500 people died as a consequence of due contamination of animal food products with pathogenic microorganisms in 2018 (Verraes et al., 2015; Omer et al., 2018; European Food Safety Authority, 2019).

Many of the nutritional characteristics of animal food products favors their consumption daily (essential amino acids, fatty acids, vitamins, minerals and bioactive peptides). However, recent evidence indicates a complex scenario about their role in health, particularly in countries where animal food products are over-consumed. Particularly for meat products, the risk of developing cardiovascular diseases and cancer has been the center of discussion among health authorities, researchers and professionals of the meat industry (Bechthold et al., 2019; Zhao et al., 2020).

In order to provide a suitable answer to these threats and changes in consumer behavior, the meat industry must increase the efforts to provide products for consumers who are interested in high-quality products and the provenance of their food. The main current challenges faced by animal products industries are: (1) Food Safety, (2) improving Food Quality in terms of health, nutritional value and sensory quality, (3) Understanding Consumers Trends and Preferences in terms of additional characteristics e.g., food sustainability and provenance, and (4) Meeting Consumer Expectations.

In the face of this complex scenario, the animal food products industry is constantly required to ensure quality as well as pushed to improve the current strategies, technologies and actions toward consumer trends. Product Quality will serve as valuable, cutting-edge and critical source of information for professionals, academics and scientists interested in the advance of knowledge about quality of animal food products. In this sense, science and technology can provide valuable solutions for scientists, academics and professionals in animal food industry to face current challenges: chemometrics and -omics approach, healthier and functional food products, green and innovative technologies, innovative packaging, and sustainable practices.

In order to address the challenges related to Food Safety, green and innovative technologies and approaches includes a set of options to improve the shelf life and safety as well as preserve the quality of animal food products with reduced impact in the environment, especially for fresh products. In this case, high pressure processing has a crucial role by reducing the count of both spoilage and pathogenic microorganisms without affecting the sensory attributes and nutritional value. This technology involves the application of pressure in a sealed vessel with a medium (usually water) which allows the homogeneous distribution of pressure on the whole surface of food. Particularly for liquid products, a moderate temperature during high pressure processing greatly improve the effect of treatment on both enzymes and microorganisms (Hygreeva and Pandey, 2016).

In the same line, the use of ultrasound can increase the limiting stages in animal product processing by increasing mass transfer, improving tenderness and inactivating microorganisms and enzymes in liquid food (milk and dairy products, for instance). The fundament of ultrasound is the application of ultrasonic frequencies in a medium that leads to formation of cavitation bubbles followed by eventual collapse and medium agitation across the medium of liquid food (Paniwnyk, 2017; Kang et al., 2020). Similarly, pulsed electric fields is another emerging and green technology that has been studied in food animal product processing. This technology consists in applying short period pulsating electrical fields on a food. The whole process usually takes few seconds and causes minimal impact on quality of treated products. The main advantages are related to inactivation of pathogenic and spoilage microorganisms and enzymes (Gómez et al., 2019). The inclusion of this technology at industrial level has been growing in the last decade, particularly for fresh milk processing. Recent strategies to optimize the use of pulsed electric fields in the processing of animal food products are mainly related to mild heating. However, the major advances in the configuration of the equipment are still necessary to achieve sterilization levels (Alirezalu et al., 2020).

Improving Food Quality in terms of health, nutritional value and sensory quality is another main challenge. In this sense, the use of chemometrics approach (statistical and mathematical tools to extract information from complex and large datasets and correlate then with quality attributes) is a major advance in quality assessment of nutritional value, physic-chemical characteristics, safety, and sensory attributes. The prediction of quality attributes by the correlation of spectroscopic or chromatography data with well-known and official measurement techniques to select biomarkers has gained attention and importance for application in animal food industry (Zhu et al., 2018; Bergamaschi et al., 2020; Cama-Moncunill et al., 2020; Muhammad et al., 2020). Traceability, carcass characteristics, authentication and detection of fraud were greatly improved from the advances in the chemometrics. In this context, the concomitant advances in each -omics approach (transcriptomics, metabolomics, lipidomics, and proteomics) has strengthen the role of chemometrics in quality assessment and improve the knowledge about the metabolites and relevant molecules that influence the composition, structure, and eating experience of animal food products (Bevilacqua et al., 2017; Muroya et al., 2020).

The nutritional composition and the presence of bioactive components naturally or strategically added to animal feeding and products is another relevant factor that must be considered in the context of quality. Improving animal feeding (Jiang and Xiong, 2016; Delgadillo-Puga et al., 2019) or reformulating meat (Munekata et al., 2020) and dairy (Alenisan et al., 2017) products are the most successful approaches. In this sense, secondary metabolites (especially polyphenols, terpenes, alkaloids, phytosterols, and isothiocyanates) of plant tissues are the most studied and one of the most relevant components to produce healthier animal products due to their antimicrobial and antioxidant activity. The diversity of compounds, sources and the health benefits are favorable aspects for their use, especially considering the growing concern for sustainable practices in food industry (Salami et al., 2019).

Searching and studying the effect of new and alternative feeding components comprise an important strategy to naturally enhance the quality, have additional characteristics and facilitate the progression of animal food production systems toward more sustainable practices. Improving the diet of animals can lead to relevant deposition or transmission of bioactive components to animal food products (Jiang and Xiong, 2016; Delgadillo-Puga et al., 2019). In the same line of thought, the reformulation (reducing and/or replacing certain components) of conventional animal food products is the main approach by taking into account the relation between health concerns and the composition of animal food products. Although reducing components associated with development of diseases (such as salt, fat, and synthetic additives) can be seen as the first answer, this approach can lead to meaningful modifications in the characteristics of animal food and eventually altering the eating experience. Replacing these ingredients by healthier and/or functional options is a suitable approach but the adequate selection of ingredients and their preparation is decisive to obtain a successful reformulated and high-quality products (Bimbo et al., 2017; Domínguez et al., 2017; Marchetti et al., 2020). Additionally, a stronger relationship among the researchers and professionals working in this category of food products is necessary to improve the multidisciplinary view of the current and future challenges regarding the efficacy, safety and the most suitable technologies for extraction and stabilization of bioactive components (Granato et al., 2020).

Understanding Consumers Trends and Preferences for additional characteristics encompasses aspects such as sustainability and provenance. Sustainability is one of the main trends in the meat industry and encompass the economic, environmental and social aspects (Bansback, 2014). Some sustainable practices have already been implemented in the meat chain such as cleaner production, green technologies, environmentally friendly packages, traceability, and social reputation (Golini et al., 2017). Although important advances have been reported in the meat sector, more effort is necessary to coordinate and integrate suppliers, breeders, slaughterhouses and retailers toward sustainable practices for the whole chain (Bansback, 2014; Golini et al., 2017). Improving the current practices toward organic production and fomenting smaller and niches production (such as small family farms), particularly in developing countries, are also relevant aspects are some of the aspects that can be improved in the current animal food chains (Bansback, 2014; Golini et al., 2017).

In this line of thought, the next logical step is Meeting Consumers Expectations. For instance, innovative packaging with edible, biodegradable and natural compounds are of great importance to meet the expectations of consumers in terms of sustainability. This approach is of great importance due to the additional properties provided by the innovative package: antimicrobial and antioxidant. Since the main causes of loss of quality are the growth of pathogenic and spoilage microorganisms, the occurrence of oxidative reactions, the addition of compounds (especially those from natural sources) is a great alternative to maintain quality. This strategy has been showing successful results in the last decade and the progression toward edible and biodegradable matrix is an important advance (Domínguez et al., 2018).

However, it is important to remember that the relation between animal food industries and consumers in a country developed country may differs in relation to a developing country. The characteristics of population, the level of urbanization, the consumer income and health and dietary awareness, and the potential increase in the consumption per capita are some of the factors that may modify the challenges and the strategies/approaches to face these challenges among different countries (Pacho, inpress; Henchion et al., 2014; Ortega and Tschirley, 2017).

Taking into account the importance of quality in animal food quality, Product Quality (specialty section of Frontiers of Animal Science) will be a meaningful source of information of forefront and innovative research for the continuous development of animal food industry in terms of product quality. The topics considered for publication are: animal performance and their relationship with product quality; all species used to provide meat or dairy products; technologies and systems for quality measurement; healthier and functional products; green and innovative technologies and approaches in animal food processing; sustainability in animal food chain; shelf life; safety; healthier and functional animal food products; products from indigenous breeds, traditional processing and geographical indication; sensory analysis; active and innovative packaging; chemometrics and -omics approaches; and understanding consumer attitudes and preferences.


AUTHOR CONTRIBUTIONS

The author confirms being the sole contributor of this work and has approved it for publication.



ACKNOWLEDGMENTS

Thanks to GAIN (Axencia Galega de Innovación) for supporting this article (grant number IN607A2019/01).



REFERENCES

 Alenisan, M. A., Alqattan, H. H., Tolbah, L. S., and Shori, A. B. (2017). Antioxidant properties of dairy products fortified with natural additives: a review. J. Assoc. Arab. Univ. Basic Appl. Sci. 24, 101–106. doi: 10.1016/j.jaubas.2017.05.001

 Alirezalu, K., Munekata, P. E. S., Parniakov, O., Barba, F. J., Witt, J., Toepfl, S., et al. (2020). Pulsed electric field and mild heating for milk processing: a review on recent advances. J. Sci. Food Agric. 100, 16–24. doi: 10.1002/jsfa.9942

 Bansback, B. (2014). Future directions for the global meat industry? EuroChoices 13, 4–11. doi: 10.1111/1746-692X.12056

 Bechthold, A., Boeing, H., Schwedhelm, C., Hoffmann, G., Knüppel, S., Iqbal, K., et al. (2019). Food groups and risk of coronary heart disease, stroke and heart failure: A systematic review and dose-response meta-analysis of prospective studies. Crit. Rev. Food Sci. Nutr. 59, 1071–1090. doi: 10.1080/10408398.2017.1392288

 Bergamaschi, M., Cipolat-Gotet, C., Cecchinato, A., Schiavon, S., and Bittante, G. (2020). Chemometric authentication of farming systems of origin of food (milk and ripened cheese) using infrared spectra, fatty acid profiles, flavor fingerprints, and sensory descriptions. Food Chem. 305:125480. doi: 10.1016/j.foodchem.2019.125480

 Bevilacqua, M., Bro, R., Marini, F., Rinnan, Å., Rasmussen, M. A., and Skov, T. (2017). Recent chemometrics advances for foodomics. TrAC - Trends Anal. Chem. 96, 42–51. doi: 10.1016/j.trac.2017.08.011

 Bimbo, F., Bonanno, A., Nocella, G., Viscecchia, R., Nardone, G., De Devitiis, B., et al. (2017). Consumers' acceptance and preferences for nutrition-modified and functional dairy products: a systematic review. Appetite 113, 141–154. doi: 10.1016/j.appet.2017.02.031

 Boor, K. J., Wiedmann, M., Murphy, S., and Alcaine, S. (2017). A 100-Year Review: Microbiology and safety of milk handling. J. Dairy Sci. 100, 9933–9951. doi: 10.3168/jds.2017-12969

 Cama-Moncunill, R., Cafferky, J., Augier, C., Sweeney, T., Allen, P., Ferragina, A., et al. (2020). Prediction of Warner-Bratzler shear force, intramuscular fat, drip-loss and cook-loss in beef via Raman spectroscopy and chemometrics. Meat Sci. 167:108157. doi: 10.1016/j.meatsci.2020.108157

 Delgadillo-Puga, C., Cuchillo-Hilario, M., León-Ortiz, L., Ramírez-Rodríguez, A., Cabiddu, A., Navarro-Ocaña, A., et al. (2019). Goats' feeding supplementation with acacia farnesiana pods and their relationship with milk composition: fatty acids, polyphenols, and antioxidant activity. Animals 9:515. doi: 10.3390/ani9080515

 Domínguez, R., Barba, F. J., Gómez, B., Putnik, P., Bursać Kovačević, D., Pateiro, M., et al. (2018). Active packaging films with natural antioxidants to be used in meat industry: a review. Food Res. Int. 113, 93–101. doi: 10.1016/j.foodres.2018.06.073

 Domínguez, R., Pateiro, M., Pérez-Santaescolástica, C., Munekata, P. E. S., and Lorenzo, J. M. (2017). “Salt reduction strategies in meat products made from whole pieces,” in Strategies for Obtaining Healthier Foods, eds J. M. Lorenzo, P. E. S. Munekata, F. J. Barba, and F. Toldrá (Cham: Nova Science Publishers), 267–289. Available at: https://www.novapublishers.com/catalog/product_info.php?products_id=62574

 European Food Safety Authority (2019). The European union one health 2018 zoonoses report. EFSA J. 17:e05926. doi: 10.2903/j.efsa.2019.5926

 Golini, R., Moretto, A., Caniato, F., Caridi, M., and Kalchschmidt, M. (2017). Developing sustainability in the Italian meat supply chain: an empirical investigation. Int. J. Prod. Res. 55, 1183–1209. doi: 10.1080/00207543.2016.1234724

 Gómez, B., Munekata, P. E. S., Gavahian, M., Barba, F. J., Martí-Quijal, F. J., Bolumar, T., et al. (2019). Application of pulsed electric fields in meat and fish processing industries: an overview. Food Res. Int. 123, 95–105. doi: 10.1016/j.foodres.2019.04.047

 Granato, D., Barba, F. J., Bursać Kovačević, D., Lorenzo, J. M., Cruz, A. G., and Putnik, P. (2020). Functional foods: Product development, technological trends, efficacy testing, and safety. Annu. Rev. Food Sci. Technol. 11, 93–118. doi: 10.1146/annurev-food-032519-051708

 Henchion, M., McCarthy, M., Resconi, V. C., and Troy, D. (2014). Meat consumption: trends and quality matters. Meat Sci. 98, 561–568. doi: 10.1016/j.meatsci.2014.06.007

 Hygreeva, D., and Pandey, M. C. (2016). Novel approaches in improving the quality and safety aspects of processed meat products through high pressure processing technology - a review. Trends Food Sci. Technol. 54, 175–185. doi: 10.1016/j.tifs.2016.06.002

 Jiang, J., and Xiong, Y. L. (2016). Natural antioxidants as food and feed additives to promote health benefits and quality of meat products: a review. Meat Sci. 120, 107–117. doi: 10.1016/j.meatsci.2016.04.005

 Kang, D., Zhang, W., Lorenzo, J. M., and Chen, X. (2020). Structural and functional modification of food proteins by high power ultrasound and its application in meat processing. Crit. Rev. Food Sci. Nutr. 25, 1–20. doi: 10.1080/10408398.2020.1767538

 Kristensen, L., Støier, S., Würtz, J., and Hinrichsen, L. (2014). Trends in meat science and technology: the future looks bright, but the journey will be long. Meat Sci. 98, 322–329. doi: 10.1016/j.meatsci.2014.06.023

 Marchetti, L., Califano, A. N., and Andrés, S. C. (2020). “Strategies for fat reduction and improvement of emulsified meat products,” in Strategies for Obtaining Healthier Foods, eds J. M. Lorenzo, P. E. S. Munekata, F. J. Barba, and F. Toldrá (Cham: Nova Science Publishers, Inc.), 309–332.

 Mikkola, M., and Colantuono, F. (2017). “Consumer insight and approaches in new dairy products development,” in Advances in Dairy Products (Chichester: John Wiley & Sons Ltd), 404–419. doi: 10.1002/9781118906460.ch4g

 Mouzo, D., Rodríguez-Vázquez, R., Lorenzo, J. M., Franco, D., Zapata, C., and López-Pedrouso, M. (2020). Proteomic application in predicting food quality relating to animal welfare. a review. Trends Food Sci. Technol. 99, 520–530. doi: 10.1016/j.tifs.2020.03.029

 Muhammad, N., Huma, N., Sahar, A., Ahmad, M. H., Rahman, U., ur Khan, M. A., et al. (2020). Application of fluorescence spectroscopy for rapid and noninvasive quality determination of yoghurt ice cream using chemometrics. Int. J. Dairy Technol. 73, 437–446. doi: 10.1111/1471-0307.12644

 Munekata, P. E. S., Rocchetti, G., Pateiro, M., Lucini, L., Domínguez, R., and Lorenzo, J. M. (2020). Addition of plant extracts to meat and meat products to extend shelf-life and health-promoting attributes: an overview. Curr. Opin. Food Sci. 31, 81–87. doi: 10.1016/j.cofs.2020.03.003

 Muroya, S., Ueda, S., Komatsu, T., Miyakawa, T., and Ertbjerg, P. (2020). MEATabolomics: Muscle and meat metabolomics in domestic animals. Metabolites 10:188. doi: 10.3390/metabo10050188

 Omer, M. K., Álvarez-Ordoñez, A., Prieto, M., Skjerve, E., Asehun, T., and Alvseike, O. A. (2018). A systematic review of bacterial foodborne outbreaks related to red meat and meat products. Foodborne Pathog. Dis. 15, 598–611. doi: 10.1089/fpd.2017.2393

 Ortega, D. L., and Tschirley, D. L. (2017). Demand for food safety in emerging and developing countries: a research agenda for Asia and Sub-Saharan Africa. J. Agribus. Dev. Emerg. Econ. 7, 21–34. doi: 10.1108/JADEE-12-2014-0045

 Pacho, F. (inpress). What influences consumers to purchase organic food in developing countries? Br. Food J. doi: 10.1108/BFJ-01-2020-0075

 Paniwnyk, L. (2017). Applications of ultrasound in processing of liquid foods: a review. Ultrason. Sonochem. 38, 794–806. doi: 10.1016/j.ultsonch.2016.12.025

 Salami, S. A., Luciano, G., O'Grady, M. N., Biondi, L., Newbold, C. J., Kerry, J. P., et al. (2019). Sustainability of feeding plant by-products: a review of the implications for ruminant meat production. Anim. Feed Sci. Technol. 251, 37–55. doi: 10.1016/j.anifeedsci.2019.02.006

 Santeramo, F. G., Carlucci, D., De Devitiis, B., Seccia, A., Stasi, A., Viscecchia, R., et al. (2018). Emerging trends in European food, diets and food industry. Food Res. Int. 104, 39–47. doi: 10.1016/j.foodres.2017.10.039

 Teixeira, A., and Rodrigues, S. (2019). “Meat quality, brands and consumer trends,” in More than Beef, Pork and Chicken – The Production, Processing, and Quality Traits of Other Sources of Meat for Human Diet, eds J. M. Lorenzo, P. E. S. Munekata, F. J. Barba, and F. Toldrá (Cham: Springer International Publishing), 21–29. doi: 10.1007/978-3-030-05484-7_2

 Verraes, C., Vlaemynck, G., Van Weyenberg, S., De Zutter, L., Daube, G., Sindic, M., et al. (2015). A review of the microbiological hazards of dairy products made from raw milk. Int. Dairy J. 50, 32–44. doi: 10.1016/j.idairyj.2015.05.011

 Zhao, Z., Wang, F., Chen, D., and Zhang, C. (2020). Red and processed meat consumption and esophageal cancer risk: a systematic review and meta-analysis. Clin Transl Oncol. 22, 532–545. doi: 10.1007/s12094-019-02157-0

 Zhu, X., Guo, W., Liu, D., and Kang, F. (2018). Determining the fat concentration of fresh raw cow milk using dielectric spectroscopy combined with chemometrics. Food Anal. Methods 11, 1528–1537. doi: 10.1007/s12161-017-1140-7

Conflict of Interest: The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Lorenzo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







OPS/images/crossmark.jpg
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Grand Challenges in Product Quality



		Author Contributions



		Acknowledgments



		References

















OPS/images/cover.jpg
’ frontiers
in Animal Science

Grand Challenges in Product Quality





OPS/images/logo.jpg
, frontiers

in Animal Science





