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REVIEW ARTICLE  

Abstract 
The growing global demand for animal-derived foods places increasing pressure on food systems, with significant 
implications for environmental sustainability and human health. This review integrates current knowledge on sus-
tainable animal nutrition within a One Health framework, highlighting the interconnected relationships between 
animal production, ecosystem health, and public health outcomes. Special emphasis is placed on recent research 
findings regarding alternative feed resources, feed additives, precision feeding, and circular economy approaches. 
Evidence from recent studies demonstrates that incorporating alternative feed sources such as insects, microalgae, 
agro-industrial by-products, and former food products can significantly reduce reliance on human-edible crops 
while improving resource efficiency. Research results further indicate that feed additives, including methane inhibi-
tors and bioactive compounds, can effectively decrease enteric methane emissions and enhance nutrient utilization. 
Precision feeding strategies, supported by digital technologies, have been shown to optimize feed efficiency and re-
duce environmental burdens. 
Life Cycle Assessment (LCA) studies consistently report measurable reductions in greenhouse gas emissions, land 
use, and water consumption when sustainable feeding strategies are implemented. In parallel, research highlights 
improvements in the nutritional quality of animal-derived products, including enhanced profiles of essential amino 
acids, micronutrients, and bioactive compounds, while reducing risks associated with antimicrobial residues and 
contaminants. 
Despite these advances, challenges such as economic constraints, variability of alternative feeds, and regulatory 
barriers persist. Overall, current evidence supports that sustainable animal nutrition, guided by One Health princi-
ples, offers a viable pathway to improve livestock productivity, reduce environmental impacts, and enhance food 
safety, contributing to more resilient and sustainable food systems. 
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INTRODUCTION 

The global demand for animal-sourced 
foods is increasing rapidly due to population 
growth, urbanization, and rising incomes, creat-
ing significant pressure on food systems 
worldwide (Espinosa-Marrón et al., 2022; FAO, 
2006). The livestock sector contributes substan-
tially to greenhouse gas emissions, land use, and 
water consumption, posing serious environ-
mental challenges (Kebreab et al., 2026). At the 
same time, ensuring the nutritional quality and 
safety of animal-derived products is critical for 
human health, including the supply of essential 
proteins, micronutrients, and bioactive com-
pounds (Varijakshapanicker et al., 2019; Pinotti 
et al., 2025). 
In this context, the One Health approach pro-
vides a comprehensive framework to address 

the interconnected challenges of animal, human, 
and environmental health (Gheorghe-Irimia et 
al., 2024; Lane et al., 2025). One Nutrition fur-
ther emphasizes the integration of crop produc-
tion, animal feeding strategies, and human nu-
trition to optimize resource use, reduce envi-
ronmental impacts, and enhance food quality 
(Pinotti et al., 2025; Govoni et al., 2025). 
The objective of this review is to integrate cur-
rent knowledge on sustainable animal nutrition 
and its implications for environmental sustain-
ability and human health from a One Health 
perspective. The review pays particular atten-
tion to alternative feed resources, feed addi-
tives, circular economy approaches, and preci-
sion feeding strategies (Tretola et al., 2025; Al-
barki et al., 2025; Moorby, 2021; Gil et al., 
2024). 

 



MATERIAL AND METHOD 
This study is based on a comprehensive 

literature review of recent scientific publica-
tions focusing on sustainable animal nutrition 
and its implications for environmental sustain-
ability and human health. Relevant peer-
reviewed articles, reports, and reviews were 
selected based on their scientific relevance, 
methodological robustness, and recency. 
The analysis included studies addressing key 
topics such as alternative feed resources, feed 
additives, precision feeding strategies, and cir-
cular economy approaches. In addition, studies 
employing life cycle assessment (LCA) method-
ologies were considered to evaluate environ-
mental impacts associated with different feed-
ing systems (Espinosa-Marrón et al., 2022). 
The collected data were systematically analyzed 
and synthesized within a One Health frame-
work, allowing the identification of interactions 
between animal nutrition, environmental sus-
tainability, and human health outcomes. 

 
RESULTS AND DISCUSSIONS  

Livestock production faces a major challenge in 
the competition between food for humans and 
feed for animals, as conventional diets rely 
heavily on cereals and soy, increasing pressure 
on arable land and contributing to food insecu-
rity in vulnerable regions (Pinotti et al., 2025; 
Espinosa-Marrón et al., 2022). Animal feeding 
significantly influences environmental impacts, 
including greenhouse gas emissions from rumi-
nants, deforestation for feed production, and 
nutrient pollution from manure and fertilizers, 
which affect ecosystems and water quality (Ke-
breab et al., 2026; Tretola et al., 2025). 
Current nutritional practices may also pose 
risks to public health, contributing to antimi-
crobial resistance and increasing the risk of zo-
onotic diseases, particularly in intensive pro-
duction systems characterized by high animal 
densities (Gheorghe-Irimia et al., 2024; Lane et 
al., 2025). A comparison between intensive and 
traditional systems highlights important trade-
offs: intensive systems are more productive but 
associated with higher environmental and epi-
demiological risks, while traditional systems are 
less efficient but exert lower environmental 
pressure (Varijakshapanicker et al., 2019; Pinot-
ti et al., 2025, Șonea el al., 2024). 
Animal diets directly influence metabolic pro-
cesses and the production of gases and pollu-
tants. High-fiber diets in ruminants contribute 
to enteric methane production, while protein-
rich diets increase nitrogen and phosphorus 

excretion, contributing to environmental pollu-
tion (Șonea el al,. 2024; Kebreab et al., 2026; 
Albarki et al., 2025). At the same time, nutrients 
and other compounds from feed are transferred 
into animal-derived products, influencing their 
nutritional quality and safety (Tretola et al., 
2025; Govoni et al., 2025). 
Recent research highlights several strategies for 
sustainable animal nutrition (Govoni et al., 
2025; Tretola et al., 2025; Pinotti et al., 2025; 
Kebreab et al., 2026). Feed additives such as 3-
nitrooxypropanol, bioactive compounds, and 
microbial interventions have been shown to 
reduce enteric methane emissions and improve 
nutrient utilization (Albarki et al., 2025; Buo-
naiuto et al., 2025). Precision feeding strategies 
optimize feed efficiency and reduce environ-
mental burdens (Moorby, 2021; Ojha, 2026). 
Circular and integrated crop-livestock systems 
further enhance sustainability (Kebreab et al., 
2026; Govoni et al., 2025). 
Case studies demonstrate practical applications 
(Tretola et al., 2025; Albarki et al., 2025; Gil et 
al., 2024). Environmental assessments show 
that sustainable feeding strategies significantly 
reduce greenhouse gas emissions, land use, and 
water consumption (Espinosa-Marrón et al., 
2022; Kebreab et al., 2026). From a human 
health perspective, sustainable animal nutrition 
improves the quality of animal-derived prod-
ucts (Pinotti et al., 2025; Varijakshapanicker et 
al., 2019; Gheorghe-Irimia et al., 2024; Lane et 
al., 2025). 
Trade-offs between productivity, environmental 
impact, and health risks must be carefully man-
aged (Kebreab et al., 2026; Albarki et al., 2025; 
Perkins et al., 2025). Future research should 
focus on improving circular nutrition systems 
(Tretola et al., 2025; Albarki et al., 2025; Ojha, 
2026; Șonea et al., 2025). 

 
CONCLUSIONS 

Sustainable animal nutrition represents a 
critical strategy to address the interconnected 
challenges of environmental sustainability, an-
imal productivity, and human health. By incor-
porating alternative feed resources, feed addi-
tives, precision feeding, and circular economy 
approaches, livestock systems can reduce 
greenhouse gas emissions, optimize land and 
water use, and enhance nutrient recycling (Ke-
breab et al., 2026; Govoni et al., 2025; Tretola et 
al., 2025). 
These strategies also improve the nutritional 
quality and safety of animal products, ensuring 
high-quality proteins, essential micronutrients, 
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and bioactive compounds, while mitigating risks 
from antimicrobial residues, zoonotic patho-
gens, and other contaminants (Pinotti et al., 
2025; Gheorghe-Irimia et al., 2024; Vari-
jakshapanicker et al., 2019). 
A One Health perspective highlights the inter-
dependence of animal nutrition, environmental 
health, and public health, emphasizing the need 
to balance productivity, sustainability, and safe-
ty through interdisciplinary collaboration and 
integrated policies (Lane et al., 2025; Perkins et 
al., 2025; Albarki et al., 2025). 
Despite these advances, challenges remain, in-
cluding feed variability, cost, consumer ac-
ceptance, and regulatory barriers. Future re-
search and implementation should focus on 
scalable circular nutrition systems, innovative 
feed additives, and rigorous monitoring of envi-
ronmental and human health outcomes to fully 
realize the potential of sustainable animal nutri-
tion (Ojha, 2026; Gil et al., 2024; Pinotti et al., 
2025). 
Overall, sustainable animal nutrition guided by 
One Health principles provides a pathway to 
resilient, low-impact livestock systems that 
support both planetary and human health. 
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