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Minced meat has long been a key ingredient in a variety of dishes worldwide.
Whether used in burgers, sausages, or stews, minced meat provides a valuable
source of animal protein and essential nutrients. However, as demand for minced
meat increases, various challenges arise, from food safety issues to environmental
concerns. This paper investigates the complexities of minced meat production and
consumption, from historical development to modern-day trends, with an
emphasis on global perspectives and future directions.
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INTRODUCTION

The origins of minced meat can be traced back to

ancient civilizations where grinding meat was
essential for making 1t easier to digest and
incorporate 1into various dishes. Early grinders

consisted of simple tools like stone mortars and
pestles, but as the industrial revolution progressed,
meat grinders became more sophisticated (1-7). The
invention of mechanical meat grinders in the late
19th century revolutionized the production of minced
meat, allowing it to be mass-produced and made
available to a broader audience. The widespread
adoption of minced meat, particularly ground beef,
became a significant part of Western diets during the

20th century, and continues to be a staple food around
the world.[814

Composition and Types of Minced Meat

Minced meat is typically made from beef, pork, lamb,
poultry, or a blend of these meats. The composition of
minced meat varies depending on the type of meat
used and the specific requirements of the product. It
can contain varying amounts of fat, with some
products featuring lean meat and others higher fat
content.[1521] The fat-to-lean ratio is critical in
determining the texture, flavor, and nutritional profile
of the minced meat. Lean minced meat, such as lean

ground beef, typically contains 90-95% lean meat,
while fattier versions may have a 70-30 or 80-20 ratio
of fat to lean meat. Additionally, specialty minced
meats, such as organic or halal minced meat, are
produced in accordance with specific guidelines or
consumer preferences.[22-28]

The Economic Impact of Minced Meat Production

The global market for minced meat is vast, with
billions of dollars in trade taking place each year. As
one of the most widely consumed protein sources,
minced meat contributes significantly to the
economies of many countries in the world, particularly
those with large-scale meat production industries,
such as the United States, Brazil, and Australia.[29-35]

The production, processing, and trade of minced meat
create jobs across a variety of sectors, including
farming, transportation, processing, and retail. The
meat processing industry alone is a multi-billion-
dollar sector globally, with significant economic
importance in both developed and developing
countries in the world.[#642] As consumer demand for
minced meat continues to grow, so too does its
economic  footprint, driving innovation and
competition within the industry.[43-49]

Copyright @: *Fahim Shaltout | World Journal of Internal Medicine and Surgery. 9



http://www.wjims.com/
mailto:fahimshaltout@hotmail.com

WJIMS, Volume 2, Issue 5, 2025.

Environmental Impact on minced meat

While minced meat plays a critical role in feeding the
global population, its environmental footprint cannot
be overlooked. The production of meat, especially beef,
1s associated with high greenhouse gas emissions,
water consumption, and land wuse.[5956] Cattle
farming, in particular, requires large amounts of feed,
water, and land, contributing to deforestation and
habitat loss. Furthermore, the livestock sector is a
significant source of methane emissions, a potent
greenhouse gas.[57631 The environmental challenges
associated with minced meat production have sparked
interest in alternative sources of protein, such as
plant-based and lab-grown meats. The paper
discusses the environmental implications of current
practices and explores potential solutions, such as
improving feed efficiency, adopting sustainable
farming methods, and transitioning toward more
sustainable alternatives like plant-based meat and
cultured meat.[64-70]

Safety of minced meat

Minced meat 1s highly susceptible to contamination by
harmful pathogens due to the grinding process, which
distributes bacteria throughout the meat.[71"77
Common pathogens found in minced meat include E.
coli O157:H7, Salmonella, Listeria monocytogenes,
and Campylobacter. These bacteria can cause serious
foodborne illnesses, making food safety a critical issue
in minced meat production.[160-166] The various safety
protocols, such as the Hazard Analysis and Critical
Control Points (HACCP) system, which helps identify
and mitigate potential hazards in the production
process.[155161] Furthermore, recent advancements in
food safety technology, such as high-pressure
processing (HPP), irradiation, and antimicrobial
treatments, have been shown to effectively reduce
microbial contamination in minced meat.[7884

Minced Meat Processing

In recent years, several innovations in minced meat
processing have improved safety, quality, and
efficiency.[148154 Technologies such as cold grinding,
high-pressure processing (HPP), and vacuum
tumbling have enhanced the texture and safety of
minced meat. Cold grinding, for instance, helps
preserve the meat’s natural color and nutritional
value while minimizing bacterial growth. High-
pressure processing (HPP) uses intense pressure to
kill pathogens without affecting the meat’s texture,
while vacuum tumbling helps tenderize the meat and
improve its consistency.’85-911 Additionally, advances in
traceability technologies, such as blockchain, are
being implemented to ensure the transparency of
meat supply chains and reduce the risk of
contamination.[92:98]

Food Additives and Preservatives

Food additives are commonly used in minced meat
production to enhance flavor, texture, and shelf
life.[141-1471 Pregervatives like sodium nitrite, which
prevents bacterial growth, and phosphates, which
improve moisture retention, are often added to ground
meat products.99105 Ascorbic acid (Vitamin C) is also
commonly used as an antioxidant to maintain color
and reduce oxidation.!134140] However, excessive use of
preservatives has raised concerns regarding potential
health risks, including allergic reactions and toxicity.
The role of regulatory bodies in establishing safe
limits for food additives and preservatives in minced
meat.[106:112] Strict guidelines for pathogen testing,
labeling, and fat content in meat products. Developing
countries in the world, however, often face challenges
in enforcing these regulations due to limited resources
and infrastructure. The global disparities in meat
safety regulations and examines how international
cooperation could improve food safety in developing
nations.[113-119]

Consumer Awareness and Education

While regulatory bodies play a key role in ensuring
meat safety, consumer awareness 1is equally
important. The need for public education on the safe
handling, cooking, and storage of minced meat to
reduce foodborne illnesses.[120126] The role of food

safety  campaigns, labeling  guidelines, and
educational outreach programs in promoting
consumer knowledge and behavior change is

examined.[127133] Additionally, the paper highlights the
growing trend of consumer demand for clean-label
and sustainable food products, and how this 1is
influencing the minced meat market.[163-169]

Emerging Trends in Minced Meat Alternatives

As consumer interest in plant-based and lab-grown
meat continues to grow, the future of minced meat
may include more sustainable alternatives. Plant-
based meat products, which replicate the texture and
taste of animal meat, are becoming increasingly
popular as  people seek  healthier, more
environmentally  friendly options. Additionally,
cultured meat, which involves growing animal cells in
a lab, is emerging as a potential alternative to
traditional meat production. The paper discusses the
science behind these innovations and their potential
to reshape the minced meat industry.[170-176]

CONCLUSION

The future of minced meat will likely involve greater
innovation in both the production process and the
types of meat products available. Advancements in
food safety, sustainability, and technological
innovation will play a key role in shaping the
industry’s evolution. As consumer preferences
continue to shift towards healthier and more

Copyright @: *Fahim Shaltout | World Journal of Internal Medicine and Surgery. 10



WJIMS, Volume 2, Issue 5, 2025.

sustainable food choices, producers will need to adapt
to meet these demands. The paper concludes with

recommendations  for

improving the  safety,

sustainability, and economic efficiency of the minced

meat industry,

while also embracing alternative

protein sources that can help address the growing
concerns surrounding environmental sustainability.
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