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Abstract. The impact of food on health and well-being is a critical and ongoing global concern. Among
all animal-derived products consumed by humans, meat holds a prominent position due to its high
nutritional value. Beef, in particular, is one of the most appreciated and widely consumed animal-based
foods, offering high-quality proteins, essential vitamins, and minerals. Ensuring beef quality involves
multiple stages of processing, preservation, transportation, and distribution, all of which must adhere to
strict hygiene standards. This article aims to analyze the concept of beef quality from an integrative
perspective, exploring key factors that influence its quality, including sensory, nutritional, technological,
hygienic, and toxicological attributes. Furthermore, it underscores the significance of implementing
modern food safety management systems (e.g. HACCP) to safeguard consumer health and uphold high
standards in the production and distribution of beef products.
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Introduction. Beef is a significant source of animal-based protein and is regarded as a
fundamental component of a healthy diet. Its consumption is influenced by cultural,
psychological, medical, and sensory factors, as well as market considerations such as
pricing (Tory & Kerry 2010). However, the risk of food spoilage remains a concern,
arising from natural contaminants, atmospheric pollution, industrial and agricultural
activities, or improper food handling (Wardencki et al 2009).

According to FAO (2023), beef ranks among the most widely consumed animal-
based foods, with an annual production of approximately 72.2 million tons (Vidal et al
2022). In Europe, beef consumption shows a downward trend due to various factors,
including environmental pollution, climate change, intensive farming practices affecting
animal welfare, and variability in beef quality. Globally, meat consumption remains high,
with the United States reporting an annual intake of 128.6 kg per person and Hong Kong
exceeding this with 136.3 kg per person (FAO 2023).

Morphologically, meat comprises all tissues in direct natural adhesion, including
striated muscle, connective, adipose, and bone tissues, as well as blood vessels and
nerves (Shahidi 1998). The quality of beef is influenced by factors affecting the animal
during its life, such as species, breed, gender, age, and nutritional status, as well as
post-mortem biochemical processes in the muscle tissue (Druga 2004).

As Halagarda & Wojciak (2022) noted, meat is among the most essential foods for
public consumption due to its unique organoleptic properties and high-quality nutritional
profile. Consumers frequently prioritize these attributes when selecting meat products.

This article aims to explore the concept of beef quality from an integrative
perspective, addressing key factors influencing quality, including sensory, nutritional,
technological, hygienic, and toxicological aspects. It also emphasizes the critical role of
modern food safety management systems, such as Hazard Analysis and Critical Control
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Points (HACCP), in ensuring consumer health and maintaining high standards in the
production and distribution of beef products.

Concepts of meat quality and safety. The evaluation of the quality of a product of
animal origin is carried out by assessing the properties and characteristics of the product,
which is focused on fulfilling the hygienic-sanitary requirements, specifying the protection
of the final consumer against any possible existing risk (Mainz et al 1992; Mihaiu 2010).

The sensory quality of beef is considered one of the most essential quality
parameters for the final consumer, and can be conditioned by several factors, among
which we mention: breed, type of animal, sex, age and life management (Albechaalany
et al 2024). The concept of beef quality requires knowledge of all sensory, nutritional,
technological, hygienic and toxicological factors (Banu et al 2003; Smigic et al 2016).

The main quality biomarkers that are associated with meat production are:
thyroglobulin, leptin, calpastatin (Sinclair et al 2001; Mihaiu 2010). Thyroglobulin
(glycoprotein hormone) is associated with the degree of marbling of the meat and leptin
is a protein hormone that is synthesized by adipose tissues and secreted into the
bloodstream, with a role in regulating body weight, energy metabolism, osteogenesis and
the immune system. The endogenous enzyme activity determines the tenderness of the
meat, which is influenced by the calpain protease (m and p calpain) that exists naturally
in the muscles. The calpastatin gene has two genetic variants, the first which gives the
meat tenderness and the second which is responsible for a meat with a tougher
consistency. According to the studies, these alleles belonging to the calpastatin gene
were found in all breeds but with certain differences (Stanescu & Apostu 2010). The
correlation between the characteristics of carcass consistency and meat quality is not
fully elucidated and can be determined by certain factors: breed, age, growth rate, body
weight, food and living conditions of the animal (Bonny et al 2016).

Vestergaard et al (2000) specifies the fact that the influence of the breed on the
qualitative muscular, sensory and nutritional characteristics is a difficult process to
establish and explain.

Studies carried out over time in different countries of the world (USA, Australia,
Great Britain, Japan, France, Poland) certify that most consumers have the same
demands regarding beef. Consumers want affordable meat with an organoleptic,
hygienic, nutritional quality of the highest standards, which is obtained following good
animal husbandry practices and respect for the environment (Hocquette 2003; Dinnella
et al 2023).

Food safety presents a concept that must be kept under constant supervision, by
observing the specific legislation for each country, so that this notion has the role of
maintaining the quality of food products throughout the officially declared validity period
(Panisello & Quantick 2001; EFSA 2011, 2015).

The industry responsible for products of animal origin, in our case beef, is based
on modern quality management systems to ensure the quality and safety of the products
intended for the final consumer (Pop et al 2013). According to data from the literature,
the main quality management systems used are:

1. Good Manufacturing Practices (GMP) impose the conditions and procedures for
food processing. GMP has proven to ensure consistent quality and high safety of food
intended for human consumption;

2. Hazard Analysis and Critical Control Points (HACCP) - this analysis focuses on
the identification of potential risks and their control during the production process (Figure
1);

3. Quality Assurance Standards - established by the International Organization for
Standardization - International Standards Organization (ISO).

The main objective of risk analysis is to protect public health (Mihaiu 2010). The
correct application of the HACCP system involves obtaining and consuming food safely,
by observing its principles, which address all stages of production, from the farm to the
final consumer (Violaris et al 2008; Wallace et al 2018).
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The biological hazards posing significant risks to human health include Salmonella
spp., Listeria monocytogenes, Escherichia coli, Campylobacter spp., and Clostridium spp.
(Mihaiu 2010; Panisello & Quantick 2001).
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Figure 1. Logical steps for applying the Hazard Analysis and Critical Control Points method.

Currently, bacteria of the genus Salmonella are the most important Gram-negative food
pathogens and belong to the Enterobacteriaceae family (Adams & Moss 2008). The genus
Salmonella is composed of two species, Salmonella enterica and Salmonella bongori,
each containing several serotypes, with S. enterica designated as the type species
(Tindall et al 2005).

S. enterica is responsible for 99% of Salmonella infections in humans and warm-
blooded animals and in most cases it is transmitted by ingestion of contaminated food or
water. S. bongori is predominantly isolated from cold-blooded animals and environmental
sources, and it is rarely associated with human infections (Velge et al 2005).

Salmonellosis is a disease that has been known for many years and yet it is the
main cause of food infections in many parts of the world (EFSA 2011, 2015).

According to epidemiological data, L. monocytogenes is considered an important
source of infection for the meat industry, especially as a post-processing contaminant of
the products during their additional handling (slicing and repackaging) (Lianou & Sofos
2007). L. monocytogenes is considered ubiquitous and resistant to control measures,
which are achieved with difficulty by the authorities responsible for food safety (EC No
2073, 2005). E. coli is a bacterial species belonging to the Enterobacteriaceae family. It is
a Gram-negative, non-spore-forming rod that includes both pathogenic and non-
pathogenic strains. Non-pathogenic strains are part of the facultative microflora of the
gastrointestinal tract (Nataro & Kaper 1998).

Pathogenic E. coli comprises six pathotypes associated with foodborne diseases:
(a) verocytotoxigenic E. coli, also known as Shiga toxin-producing E. coli (STEC), which
includes enterohemorrhagic E. coli (EHEC); (b) enteropathogenic E. coli (EPEC); (c)
enterotoxigenic E. coli (ETEC); (d) enteroaggregative E. coli (EAEC); (e) enteroinvasive
E. coli (EIEC); and (f) diffusely adherent E. coli (DAEC) (Beauchamp & Sofos 2014).
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The major reservoir responsible for non-0157 STEC is represented by cattle,
including beef products that can lead to diseases caused by these organisms (Mathusa et
al 2010).

The genus Clostridium is characterized by Gram-positive anaerobic bacteria, which
are rod-shaped and form endospores (Dinev et al 2023). According to the data, most
clostridia are saprophytic and only four species have been identified as human pathogens
(Clostridium perfringens, Clostridium botulinum, Clostridium difficile and Clostridium
tetani) (Carman et al 2008). Foodborne pathogens are C. perfringens and C. botulinum,
while C. difficile has been identified as an emerging human pathogen with a potential for
foodborne transmision (Shrestha et al 2024).

The pathogenic organism could be present in the muscle tissue, or be introduced
into the food through the contamination with faecal matter of the carcasses at the stage
of slaughtering the animals, and a last variant through the contamination of meat-based
products during the processing stage (Thitaram et al 2011).

Regulation No. 1151/2012 of the European Parliament and of the Council of the
European Union, issued in 2012, establishes precise quality schemes for agricultural and
food products (Ghimpeteanu et al 2015). According to Biesalski (2005), meat and meat
products are important sources of essential nutrients necessary for a healthy lifestyle,
including proteins, fats, essential amino acids, minerals, and vitamins.

The quality of raw materials, technological processing conditions, and microbiota
determine the final characteristics of products intended for human consumption (Zivkovi¢
et al 2012). Long-aged or dry-aged meat products typically contain significantly less
water compared to fresh or smoked products that are not subjected to the drying process
(Rason et al 2007).

Proteins from meat are nutritionally essential, providing maximum value by
containing all essential amino acids. Muscle tissue generally contains 15-22 g of protein
per 100 g, while lean meat can have protein concentrations as high as 24 g per 100 g. All
technological processes, particularly thermal ones, influence the final amount and quality
of protein (Jiménez-Colmenero et al 2010). Animal breed also impacts protein
concentration and quality (Halagarda & Wojciak 2022).

Lipids are an essential energy source and play a critical role in the bioavailability
of fat-soluble vitamins (A, D, E, and K). They also significantly influence the sensory
characteristics of meat, particularly juiciness and aroma, due to the lipolysis process
(Toldra 2007).

The highest concentrations of fat can be noticed during the drying or long
maturation process. Raw, smoked, baked or cooked meat products, due to their higher
water content, have a lower fat content (Smagowska et al 2019). According to existing
studies in the literature, the significant differences regarding the types of products,
ingredients, processing techniques, processing time and including the origin of the meat
or the breed of the animal can influence the amount of fat (Ikoni¢ et al 2010).

Mineral substances are essential for the proper functioning of the human body, so
they must be obtained from a correct and balanced diet (Halagarda & Wojciak 2022).
Mineral substances play an important role in cellular development, regulation of cellular
function, but also in establishing electrolyte balance. Mineral substances are part of the
body's hormones and enzymes (Suman et al 2003).

The processing of meat does not increase the concentration of minerals, but the
use of some spices can influence the concentration of mineral substances due to the fact
that spices are mineral carriers, therefore the nutritional value is modified (Plssa 2013).

Food safety monitors the quality of the product intended for human consumption
obtained from beef or other species, and the chemical compounds that can negatively
influence the quality of the product are: polycyclic aromatic hydrocarbons, biogenic
amines, mycotoxins, heavy metals, nitrates/nitrites and phenols (Prado et al 2019;
Mastanjevic et al 2020).

The regular and continuous improvement of the quality of food products is
achieved through the implementation of standards that assume important points to be
reached (Oakland 2004; Pop et al 2013) (Figure 2).
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Figure 2. The important points of quality technology support.

Conclusions. The worldwide goal of maintaining the concept of quality and risk analysis
is the protection of consumer health. In order to obtain safe food products for the final
consumer, the food safety management system was developed, based on the principles
of HACCP as a defining element to ensure safety and quality in the production and
marketing of food. The system is characterized by the identification, evaluation and
control of all physical, chemical and biological hazards that could disrupt the process of
obtaining food, keeping and distributing food products.

Conflict of interest. The authors declare that there is no conflict of interest.
References

Adams M. R., Moss M. 0., 2008 Food microbiology. 3rd edition. The Royal Society of
Chemistry, Cambridge, UK, 463 pp.

Albechaalany J., Ellies-Oury M. P., Saracco J., Campo M. M., Richardson I., Ertbjerg P.,
Failla S., Panea B., Williams J. L., Christensen M., Hocquette J. F., 2024 Modelling
the physiological, muscular, and sensory characteristics in relation to beef quality
from 15 cattle breeds. Livestock Science 280:105395.

Banu C., Alexe P., Vizireanu C., 2003 [Industrial processing of meat]. 2nd edition. Ed.
Tehnicd, Bucharest, 650 pp. [in Romanian]

Beauchamp C. S., Sofos J. N., 2014 Diarrheagenic Escherichia coli. In: Pathogens and
toxins in foods: challenges and interventions. Juneja V. K., Sofos J. N. (eds), ASM
Press, pp. 71-94.

Biesalski H. K., 2005 Meat as a component of a healthy diet - are there any risks or
benefits if meat is avoided in the diet. Meat Science 70(3):509-524.

Bonny S. P. F., Pethick D. W., Legrand I., Wierzbicki J., Allen P., Farmer L. J.,,
Polkinghorne R. J., Hocquette J. F., Gardner G. E., 2016 European conformation and
fat scores have no relationship with eating quality. Animal 10(6):996-1006.

Carman R. J., Sayeed S., Li J., Genheimer C. W., Hiltonsmith F. M., Wilkins D. T., Mc
Clane B., 2008 Clostridium perfringens toxin genotypes in the feces of healthy North
Americans. Anaerobe 14(2):102-108.

ABAH Bioflux, 2024, Volume 16, Issue 1.
http://www.abah.bioflux.com.ro/ 53


https://www.sciencedirect.com/author/35228767300/hans-konrad-biesalski

Commission Regulation (EC) No. 2073/2005/EC of Nov. 15, 2005 on the microbiological
criteria for foodstuffs. Official Journal of the European Communities 338:1-25.
Dinev T., Velichkova K., Stoyanova A., Sirakov I., 2023 Microbial pathogens in

aquaponics potentially hazardous for human health. Microorganisms 11(12):2824.

Dinnella C., Napolitano F., Spinelll S., Monteleon E., Pacelli C., Braghieri A., 2023 Factors
affecting stated liking for meat products: focus on demographics, oral responsiveness,
personality, and psycho-attitudinal traits. Meat Science 195: 109004.

Druga M., 2004 [Quality control of meat and meat products]. Ed. Mirton, Timisoara, 308
pp. [in Romanian]

EFSA-ECDC (European Food Safety Authority-European Centre for Disease Prevention
and Control), 2011 Joint Scientific Opinion on any possible epidemiological or
molecular association between TSEs in animals and humans. EFSA Journal 9(1):
1945.

EFSA-ECDC (European Food Safety Authority-European Centre for Disease Prevention
and Control), 2015 The European Union summary report on trends and sources of
zoonoses, zoonotic agents, and food-borne outbreaks in 2014. EFSA Journal
13(12):4329.

FAO (Food and Agriculture Organization of the United Nations), 2023 The state of food
and agriculture. Revealing the true cost of food to transform agrifood systems. FAO,
Rome, 150 pp.

Ghimpeteanu M. 0., Hobeanu M., Savu C., 2015 Evaluation of quality parameters in
Romanian traditional meat products. Journal of Biotehnology 208(20):s20.

Halagarda M., Wojciak K. M., 2022 Health and safety aspects of traditional European
meat products. Meat Science 184:108623.

Hocquette J. F., 2003 Consumer perception of livestock production and meat
consumption; an overview of the special issue “Perspectives on consumer attitudes
to meat consumption”. Meat Science 200:109163.

Ikoni¢ P. M., Petrovi¢ L. S., Tasi¢ T. A., Dzini¢ N. R., Jokanovi¢ M. R., Tomovi¢ V. M.,
2010 Physicochemical, biochemical and sensory properties for the characterisation
of Petrovska Klobasa (traditional fermented sausage). Acta Periodica Technologica
41:19-31.

Jiménez-Colmenero F., Ventanas F., Toldra F., 2010 Nutritional composition of dry-cured
ham and its role in a healthy diet. Meat Science 84(4):585-593.

Lianou A., Sofos J. N., 2007 A review of the incidence and transmission of Listeria
monocytogenes in ready-to-eat products in retail and food service environments.
Journal of Food Protection 70(9):2172-2198.

Mainz J., Hammershgy E. M., Worning A. M., Juul S., 1992 [Quality assessment, quality
assurance and quality improvement in health care. Concepts and terminology].
Ugeskrift for Laeger 154(17):1151-1156. [in Danish]

Mastanjevi¢ K., Kartalovi¢ B., Lukinac J., Juki¢ M., Kovacevi¢ D., Petrovi¢ J., Habschied
K., 2020 Distribution of polycyclic aromatic hydrocarbons in traditional dry cured
smoked ham Slavonska Sunka. Applied Sciences 10(1):92.

Mathusa E. C., Chen Y., Enache E., Hontz L., 2010 Non-Ois7 Shiga toxin-producing
Escherichia coli in foods. Journal of Food Protection 73(9):1721-1736.

Mihaiu M., 2010 [Food hygiene, quality and technology]. Ed. Risoprint, Cluj-Napoca, 262
pp. [in Romanian]

Nataro J. P., Kaper J. B., 1998 Diarrheagenic Escherichia coli. Clinical Microbiology
Reviews 11(1):142-201.

Oakland J. S., 2004 Oakland on quality management. 3rd edition. Routledge, Taylor &
Francis Group, 486 pp.

Panisello P. J., Quantick P. C., 2001 Technical barriers to hazard analysis critical control
points (HACCP). Food Control 12(3):165-173.

Pop C., Muresan G., Pop I. M., 2013 [Quality, safety and merchandising of food
products]. Ed. House of Science Books, Cluj-Napoca, 296 pp. [in Romanian]

Prado N., Sampayo M., Gonzalez P., Lombd F., Diaz J., 2019 Physicochemical, sensory
and microbiological characterization of Asturian chorizo, a traditional fermented
sausage manufactured in Northern Spain. Meat Science 156:118-124.

ABAH Bioflux, 2024, Volume 16, Issue 1.
http://www.abah.bioflux.com.ro/ o4


https://pubmed.ncbi.nlm.nih.gov/?term=Jim%C3%A9nez-Colmenero+F&cauthor_id=20374828
https://pubmed.ncbi.nlm.nih.gov/?term=Toldr%C3%A1+F&cauthor_id=20374828

Plssa T., 2013 Toxicological issues associated with production and processing of meat.
Meat Science 95(4):844-853.

Rason J., Martin J. F., Dufour E., Lebecque A., 2007 Diversity of the sensory
characteristics of traditional dry sausages from the centre of France: relation with
regional manufacturing practice. Food Quality and Preference 18(3):517-530.

Shahidi F., 1998 Flavor of meat, meat products and seafoods. 2nd edition. Springer US,
429 pp.

Shrestha A., Gohari I. M. , Jihong L. , Navarro M., Uzal F. A., McClane B. A., 2024 The
biology and pathogenicity of Clostridium perfringens type F: a common human
enteropathogen with a new(ish) name. Microbiology and Molecular Biology Reviews
88(3):e0014023.

Sinclair K. D., Lobley G. E., Morgan G. W., Kyle D. J., Porter A. D., Matthews K. R.,
Warkup C. C, Maltin C. A., 2001 Factors influencing beef eating quality: 1. Effects of
nutritional regimen and genotype on organoleptic properties and instrumental
textura. Animal Science 72(2):269-277.

Smagowska E., Jaworska D., Przybylski W., Wotosiak R., Derewiaka D., Nowicka K., 2019
Quality of traditional dry-cured loin from rustic and commercial pig breeds. Zeszyty
Problemowe Postepow Nauk Rolniczych 596:55-66.

Smigic N., Antic D., Blagojevic B., Tomasevic I., Djekic I., 2016 The level of food safety
knowledge among meat handlers. British Food Journal 118(1):9-25.

Stanescu V., Apostu S., 2010 [Hygiene, inspection and safety of food of animal origin].
Vol I. Ed Risoprint, 610 pp. [in Romanian]

Suman S. P., Sharma B. D., 2003 Effect of grind size and fat levels on the physico-
chemical and sensory characteristics of low-fat ground buffalo meat patties. Meat
Science 65(3):973-976.

Thitaram S. N., Frank J. F., Lyon S. A., Siragusa G. R., Bailey J. S., Lombard J. E., Haley
C. A.,, Wagner B. A., Dargatz D. A., Fedorka-Cray P. J., 2011 Clostridium
difficile from healthy food animals: optimized isolation and prevalence. Journal of
Food Protection 74(1):130-133.

Tindall B. J., Grimont P. A. D., Garrity G. M., Euzéby J]. P., 2005 Nomenclature and
taxonomy of the genus Salmonella. International Journal of Systematic and
Evolutionary Microbiology 55(1):521-524.

Toldra F., 2007 Handbook of fermented meat and poultry. 1st edition. Blackwell
Publishing, 576 pp.

Troy D. J., Kerry J. P., 2010 Consumer perception and the role of science in the meat
industry. Meat Science 86(1):214-226.

Velge P., Cloeckeart A., Barrow P., 2005 Emergence of Salmonella epidemics: the
problems related to Salmonella enterica serotype Enteritidis and multiple antibiotic
resistance in other major serotypes. Veterinary Research 36(3):267-288.

Vestergaard M., Therkildsen M., Henckel P., Jensen L. R., Andersen H. R., Sejrsen K.,
2000 Influence of feeding intensity, grazing and finishing feeding on meat and
eating quality of young bulls and the relationship between muscle fibre
characteristics, fibre fragmentation and meat tenderness. Meat Science 54(2):187-
195.

Vidal P. O., Cardoso R. C. V., Nunes I. L., Da Silva Lima W. K., 2022 Quality and safety of
fresh beef in retail: a review. Journal of Food Protection 85(3):435-447.

Violaris Y., Bridges O., Bridges J., 2008 Small business - big risks: current status and
future direction of HACCP in Cyprus. Food Control 19(5):439-448.

Wallace C. A., Sperber W. H., Mortimore S. E., 2010 Food safety for the 21st century:
managing HACCP and food safety throughout the global supply chain. Hoboken,
New Jersey, 310 pp.

Wardencki W., Biernacka P., Chmiel T., Dymerski T., 2009 Instrumental techniques used
for assessment of food quality. Proceedings of ECOpole 3(2):273-279.

Zivkovi¢ D., Radulovi¢ Z., Aleksi¢ S., Perunovi¢ M., Staji¢ S., Stanigi¢ N., Radovié¢ C.,
2012 Chemical, sensory and microbiological characteristics of Sremska sausage
(traditional dry-fermented Serbian sausage) as affected by pig breed. African
Journal of Biotechnology 11(16):3858-3867.

ABAH Bioflux, 2024, Volume 16, Issue 1.
http://www.abah.bioflux.com.ro/ 95


https://pubmed.ncbi.nlm.nih.gov/?term=Shrestha+A&cauthor_id=38864615
https://pubmed.ncbi.nlm.nih.gov/?term=Mehdizadeh+Gohari+I&cauthor_id=38864615
https://pubmed.ncbi.nlm.nih.gov/?term=Li+J&cauthor_id=38864615
https://pubmed.ncbi.nlm.nih.gov/38864615/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Navarro+M&cauthor_id=38864615
https://pubmed.ncbi.nlm.nih.gov/?term=Uzal+FA&cauthor_id=38864615
https://pubmed.ncbi.nlm.nih.gov/?term=McClane+BA&cauthor_id=38864615

Received: 19 September 2024. Accepted: 22 November 2024. Published online: 27 December 2024.

Authors:

Dariana Olivia Bratfelan, Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary
Medicine, Calea Manastur 3-5, 400372 Cluj-Napoca, Romania, e-mail: darianabratfelan@yahoo.com

Marian Mihaiu, Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary Medicine, Calea
Manastur 3-5, 400372 Cluj-Napoca, Romania, e-mail: m.mihaiufmv@yahoo.com

Cosmin Rares Cret, Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary Medicine,
Calea Manastur 3-5, 400372 Cluj-Napoca, Romania, e-mail: cosminrares.cret@yahoo.com

Adina Florina Vidrean, Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary
Medicine, Calea Manastur 3-5, 400372 Cluj-Napoca, Romania, e-mail: adina.cioata@yahoo.com

Aurelia Coroian, Faculty of Animal Science and Biotechnologies, University of Agricultural Sciences and
Veterinary Medicine, Calea Manastur 3-5, 400372 Cluj-Napoca, Romania, e-mail: aurelia.coroian@usamvcluj.ro
Romolica Mihaiu, Faculty of Economic Sciences and Business Management, University "Babes-Bolyai", Teodor
Mihali street, No. 58-60, 400591 Cluj-Napoca, Romania, e-mail: romolica.mihaiu@econ.ubbcluj.ro

Oana Andreea Pece, Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary Medicine,
Calea Manastur 3-5, 400372 Cluj-Napoca, Romania, e-mail: oanamastan@yahoo.com

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source
are credited.

How to cite this article:

Bratfelan D. O., Mihaiu M., Cret C. R., Vidrean A. F., Coroian A., Mihaiu R., Pece O. A., 2024 The concept of
beef quality: an introductory mini-review. ABAH Bioflux 16(1):49-56.

ABAH Bioflux, 2024, Volume 16, Issue 1.
http://www.abah.bioflux.com.ro/ 56


mailto:romolica.mihaiu@econ.ubbcluj.ro

