Commentary
Volume 13:06, 2024

Vitamins & Minerals

ISSN: 2376-1318 Open Access

A Review of the Nutritional Factors Influencing Fat, Fatty Acids and
Sensory Characteristics in Ruminant Meat and Milk

Janeczko Korkina*
Department of Biochemistry, Ain Shams University, Cairo 11241, Egypt

Introduction

Ruminant meat and milk are important components of human diets all
across the world, providing crucial elements such proteins, vitamins, and
minerals. However, the composition of these goods, notably their fat content,
fatty acid profile, and sensory characteristics, can differ dramatically depending
on a variety of dietary parameters. Understanding the complex relationship
between nutrition and the quality of ruminant-derived products is critical for
improving their nutritional value and sensory characteristics. This review will
look at the dietary parameters that influence fat, fatty acids, and sensory
properties in ruminant meat and milk. Several dietary factors influence the fat
content in ruminant meat and milk, such as meal composition, feeding regimen,
and animal genetics. Ruminants have the unique ability to produce fatty acids
by microbial fermentation in their rumen, resulting in the absorption of food
components into their fat stores. As a result, the animal's diet composition has
a substantial impact on the fatty acid profile of meat and milk [1].

The kind and quality of forage and concentrate in the animal's diet has
a significant impact on the fat content of ruminant-derived products. Forage-
based diets rich in grasses and legumes provide leaner meat with higher
levels of omega-3 fatty acids. Conversely, concentrate-rich diets, which are
frequently supplemented with grains such as corn and soybeans, result in
higher fat content in meat and milk, as well as higher amounts of saturated
fatty acids. Ruminant fat deposition can be influenced by the feeding regimen,
which includes grazing length and supplementing procedures. Extended
grazing on pasture allows for a more natural diet, resulting in healthier fat
profiles. On the other hand, feedlot-based systems, in which animals are
intensively fed high-energy diets, encourage fast fat deposition and may
modify fatty acid composition to undesirable profiles. Genetic variables play an
important influence in influencing fat composition in ruminant-derived products.
Breeding programs aiming at choosing animals with desirable features, such
as marbling in beef cattle or milk fat output in dairy cows, can affect the fat level
and composition of meat and milk [2].

The fatty acid composition of ruminant meat and milk is important for
human health. While all fats supply energy, the types of fatty acids available
can influence cardiovascular health, inflammation, and other metabolic
processes. SFAs are solid at room temperature and have been linked to an
elevated risk of cardiovascular disease when taken in excess. However, not all
SFAs have the same effect, with some research suggesting that some SFAs,
such as stearic acid, may have neutral or even favorable effects on cholesterol
levels. MUFAs, present in large amounts in foods like olive oil and avocado,
have been related to improved cardiovascular health and may help lower LDL
cholesterol levels when ingested in substitution of SFAs.

PUFASs are necessary fatty acids that the body cannot synthesis and must
be received from diet. Omega-3 and omega-6 fatty acids are two forms of PUFAs
that have different health benefits. Omega-3 fatty acids, which are plentiful in
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fatty fish and certain nuts and seeds, are known to have anti-inflammatory
characteristics and have been linked to a lower risk of cardiovascular disease.
In ruminant-derived products, the ratio of omega-3 to omega-6 fatty acids is
critical, as an imbalance toward omega-6 fatty acids may cause inflammation
and lead to chronic illnesses [3].

In addition to nutritional considerations, sensory characteristics such as
flavor, fragrance, texture, and juiciness are critical in determining consumer
approval of ruminant-derived products. Several factors influence the flavor
of meat and milk, including fat concentration, fatty acid composition, and
Maillard reaction products created during the cooking process. Higher levels of
intramuscular fat, or marbling, are frequently connected with improved flavor
and juiciness in meat. Similarly, the flavor profile of milk fat can be influenced
by its fatty acid makeup, with changes in taste and scent. Aroma molecules
found in ruminant-derived products come from volatile fatty acids, ketones,
aldehydes, and sulfur-containing chemicals. These chemicals contribute to the
distinct odor of meat and milk and can be affected by factors such as animal
diet and processing processes. Muscle fiber structure, collagen concentration,
and fat distribution all have an impact on meat texture and juiciness. Marbling,
in particular, helps to create a supple and juicy eating experience by adding
moisture and taste to the meat. In milk, characteristics such as fat globule
size and distribution can alter mouthfeel and perceived creaminess, which
influence customer preferences [4].

Cooking, aging, and fermentation are among processing processes that
can have an impact on the sensory properties of ruminant products. For
example, cooking meat at high temperatures can cause the development of
Maillard reaction products, which improve flavor and aroma. Similarly, aging
beef under regulated conditions can increase tenderness and flavor by
allowing enzymatic activities to break down connective tissue, promoting the
formation of favourable flavour compounds. Understanding consumer tastes
and market expectations is crucial for successful marketing of ruminant-
derived products. Consumer perceptions of fat level, fatty acid profile, and
sensory qualities might vary significantly among demographic groupings and
cultural backgrounds. Market research and consumer studies can provide
useful insights into emerging trends and preferences, allowing companies to
customize their products to match consumer expectations and boost market
competitiveness [5].

Description

Reviewing the intricate interplay of nutritional factors influencing fat, fatty
acids, and sensory traits in ruminant meat and milk reveals that diet composition,
feeding strategies, forage quality, supplementation, and management
practices all contribute to the nutritional profile and sensory characteristics
of these products. Studies consistently show that diet composition has a
significant impact on the fatty acid composition of ruminant-derived products,
with grain-rich diets favoring higher levels of Saturated Fatty Acids (SFAs) and
forage-based diets favouring higher concentrations of Unsaturated Fatty Acids
(UFAs), particularly omega-3 fatty acids. Furthermore, feeding options like as
rotational grazing systems and specific supplementation regimens provide
intriguing pathways for altering the fatty acid composition and improving
sensory qualities.

Forage quality, which is controlled by characteristics such as species
diversity and harvest ripeness, has an additional impact on product quality
by influencing the quantities of essential fatty acids and taste components.
Furthermore, management techniques and supplementation interventions
are critical in sustaining product quality, with factors like as breed selection,
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animal health management, and antioxidant supplements influencing nutrient
consumption, stress levels, and oxidative stability. Finally, understanding
these complex relationships is critical for producers and policymakers to
meet consumer demands for healthier and more palatable ruminant products,
therefore contributing to improved public health outcomes.

Conclusion

Finally, the full examination of nutritional parameters influencing fat,
fatty acids, and sensory qualities in ruminant meat and milk emphasizes the
complexity of these interactions. Diet composition, feeding tactics, forage
quality, supplements, and management approaches all have a substantial
impact on the nutritional and sensory properties of ruminant-derived products.
Manipulating these parameters provides intriguing opportunities to improve
product quality by adjusting the saturated to unsaturated fatty acid ratio and
improving sensory qualities including flavour, tenderness, and juiciness.
Furthermore, understanding these interactions is vital for addressing customer
desires for healthier and more palatable ruminant products, therefore
contributing to better public health outcomes. Moving forward continued
research efforts to elucidate the processes behind these interactions and
create targeted therapies will be critical for improving our understanding and
the nutritional quality of ruminant meat and milk. By using holistic approaches
that recognize the complex interplay of nutritional elements, producers and
policymakers can work toward sustainable practices that improve both human
health and consumer happiness in the ruminant industry.

Conflict of Interest

There are no conflicts of interest by author.

References

1. Bonny, S. P. F, G. E. Gardner, David William Pethick and Isabelle Legrand, et al.
"Biochemical measurements of beef are a good predictor of untrained consumer
sensory scores across muscles." Animal 9 (2015): 179-190.

2. Frank, Damian, Kornelia Kaczmarska, Janet Paterson and Udayasika Piyasiri, et
al. "Effect of marbling on volatile generation, oral breakdown and in mouth flavor
release of grilled beef." Meat Sci 133 (2017): 61-68.

3. Daley, Cynthia A., Amber Abbott, Patrick S. Doyle and Glenn A. Nader, et al. "A
review of fatty acid profiles and antioxidant content in grass-fed and grain-fed beef."
Nutr J 9 (2010): 1-12.

4. Ponnampalam, E. N., A. J. Sinclairt, A. R. Egan and S. J. Blakeley, et al. "Effect of
diets containing n-3 fatty acids on muscle long-chain n-3 fatty acid content in lambs
fed low-and medium-quality roughage diets." J Anim Sci 79 (2001): 698-706.

5. Cooper, S. L., L.A. Sinclair, R. G. Wilkinson and K. G. Hallett, et al. "Manipulation of
the n-3 polyunsaturated fatty acid content of muscle and adipose tissue in lambs."
JAnim Sci 82 (2004): 1461-1470.

Acknowledgement

None.

Page 2 of 2

How to cite this article: Korkina, Janeczko. “A Review of the Nutritional Factors
Influencing Fat, Fatty Acids and Sensory Characteristics in Ruminant Meat and
Milk.” Vitam Miner 13 (2024): 344.



https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.sciencedirect.com/science/article/pii/S0309174017303169
https://www.sciencedirect.com/science/article/pii/S0309174017303169
https://link.springer.com/article/10.1186/1475-2891-9-10
https://link.springer.com/article/10.1186/1475-2891-9-10
https://academic.oup.com/jas/article-abstract/79/3/698/4682781
https://academic.oup.com/jas/article-abstract/79/3/698/4682781
https://academic.oup.com/jas/article-abstract/79/3/698/4682781
https://academic.oup.com/jas/article-abstract/82/5/1461/4790530
https://academic.oup.com/jas/article-abstract/82/5/1461/4790530

