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Abstract: Livestock production is a critical component of global food security, with continual
efforts to enhance productivity and sustainability. This study investigates the potential of
integrating calcareous algae diets to improve carcass characteristics and meat quality in
livestock, while leveraging Health Prediction Al for optimized production outcomes. Carcass
characteristics and meat quality are paramount factors influencing consumer preference and
economic viability in the meat industry. Conventional feeding practices often focus on
maximizing growth rates, neglecting the holistic impact on carcass composition and meat
quality. In contrast, calcareous algae, rich in essential nutrients and bioactive compounds, offer
a promising alternative to conventional diets. Through a series of controlled feeding trials, we
evaluated the effects of calcareous algae inclusion in livestock diets on carcass traits, including
dressing percentage, carcass weight, and meat quality parameters such as tenderness, juiciness,
and flavor. Results demonstrated significant improvements in carcass yield and meat quality
attributes among animals fed with calcareous algae diets compared to those on conventional
diets. Furthermore, the integration of Health Prediction Al facilitated real-time monitoring and
predictive analytics of livestock health status. By analyzing multifactorial data streams
including animal behavior, physiological parameters, and environmental variables, the Al
model accurately predicted health outcomes and optimized nutritional interventions.

Keywords: Carcass characteristics, Meat quality, Calcareous algae diets, Health Prediction
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l. Introduction

Livestock production stands as a cornerstone of global food security, meeting the burgeoning
demands for animal protein worldwide. However, the quest for enhanced productivity in this
sector must be coupled with a commitment to sustainability and quality. In this pursuit,
optimizing carcass characteristics and meat quality emerges as a pivotal objective, directly
influencing consumer satisfaction, economic viability, and environmental impact. Traditional
approaches to livestock nutrition often prioritize rapid growth rates, overlooking the holistic
implications for carcass composition and meat attributes [1]. Nonetheless, the integration of
innovative dietary strategies, such as the incorporation of calcareous algae, presents a
promising avenue to address these multifaceted challenges while leveraging cutting-edge
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technologies like Health Prediction Al for precision management. Carcass characteristics serve
as fundamental metrics in evaluating the efficiency of meat production systems, encompassing
parameters like dressing percentage, carcass weight, and muscle-to-fat ratio. These metrics not
only dictate the economic value of livestock but also offer insights into the animal's growth
trajectory and overall health status. Conventional feeding regimens, typically reliant on grain-
based diets, have shown limitations in optimizing carcass composition, often resulting in
excessive fat deposition and suboptimal muscle development. Conversely, alternative feed
sources such as calcareous algae, rich in essential nutrients and bioactive compounds, hold
promise in modulating carcass characteristics towards more desirable outcomes.

By exploring the potential of calcareous algae diets, this research aims to elucidate their impact
on improving carcass traits and subsequently, meat quality [2]. Meat quality, defined by
attributes like tenderness, juiciness, flavor, and nutritional profile, represents a critical
determinant of consumer acceptance and market competitiveness. Beyond its sensory appeal,
meat quality is intricately linked to the animal's diet, management practices, and physiological
well-being. While conventional feeding approaches prioritize rapid weight gain, they often
compromise meat quality parameters, leading to tougher, less flavorful products.

Calcareous Algae Diet

N

Carcass Characteristics Meat Quality Health Prediction Al

L

Enhanced Livestock Production

Figure 1: Integrating health prediction Al for enhanced livestock production

In contrast, the nutritional composition of calcareous algae offers a unique opportunity to
enhance meat quality through its rich content of omega-3 fatty acids, antioxidants, and essential
minerals. By investigating the effects of calcareous algae diets on meat quality, this study seeks
to uncover novel strategies for delivering superior meat products that meet the evolving
preferences of consumers. The integration of Health Prediction Al introduces a paradigm shift
in livestock management, offering real-time insights into animal health, behavior, and
performance [3]. By leveraging advanced analytics and machine learning algorithms, Health
Prediction Al enables proactive decision-making, facilitating timely interventions to mitigate
health risks and optimize production outcomes.

539



REDVET - Revista electréonica de Veterinaria - ISSN 1695-7504
Vol 25, No. 1 (2024)

http://www.veterinaria.org
Article Received: 10 October 2023; Revised: 22 November 2023; Accepted: 16 December 2023

I1. Background

'REDVET]

de Veternana
T Veniraaog

Livestock production plays a crucial role in meeting the nutritional needs of a growing global
population. However, traditional approaches to animal husbandry often prioritize quantity over
quality, leading to concerns regarding sustainability, animal welfare, and consumer
satisfaction. In recent years, there has been a growing emphasis on optimizing carcass
characteristics and meat quality to address these challenges effectively. Carcass characteristics,
including dressing percentage, carcass weight, and muscle-to-fat ratio, are indicators of the
efficiency and profitability of meat production systems. While conventional feeding practices
typically rely on grain-based diets to maximize growth rates, they often result in suboptimal
carcass composition, with excessive fat deposition and inferior meat quality. As such, there is
a pressing need for alternative dietary strategies that can promote desirable carcass traits while
ensuring animal health and welfare [4]. Calcareous algae, a group of marine organisms
abundant in essential nutrients and bioactive compounds, present a promising alternative to
conventional livestock diets. These algae offer a sustainable source of protein, minerals, and
omega-3 fatty acids, which are known to exert beneficial effects on animal growth, health, and
product quality. By incorporating calcareous algae into livestock feed formulations, researchers
aim to improve carcass characteristics, enhance meat quality, and promote overall
sustainability within the meat production industry.

Table 1: Summary of Related Work

Application Challenges Benefits Limitations
Livestock nutrition | Identifying optimal Improved carcass Potential variability
optimization dosage and yield and meat in algae

formulation of quality composition and
calcareous algae diets availability

Precision livestock
management [5]

Integration of Health
Prediction Al with
existing production
systems

Real-time
monitoring and
predictive analytics
for proactive
management

Initial investment
costs may be
prohibitive for
small-scale
producers

Sustainable meat
production practices

Ensuring
environmental

sustainability and feeds and production to meet
resource efficiency associated demand
environmental
impacts

Reduced reliance
on grain-based

Limited scalability
of calcareous algae

Enhanced animal
welfare

Addressing ethical
concerns related to
animal health and
well-being

Enhanced animal
health and vitality
through optimized
nutrition

Risk of unintended
consequences on
ecosystem dynamics
and biodiversity
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Improved consumer
satisfaction [6]

Meeting consumer
demand for high-
quality, ethically

Superior meat
quality attributes
such as tenderness

Consumer
acceptance and
market penetration

agricultural
technology and
innovation

feed formulations
and production
management

cutting-edge
technologies for
enhanced decision-
making

produced meat and flavor may require
products education and
marketing efforts
Increased Maximizing Potential for Market volatility
profitability for economic returns increased and fluctuating
producers while minimizing profitability demand may impact
production costs through improved | long-term
production profitability
efficiency
Advancement in Driving innovation in | Integration of Regulatory

constraints and
approval processes
for novel feed
ingredients

Environmental
conservation efforts

Mitigating negative
environmental
impacts associated
with conventional
feeds

Reduced carbon
footprint and
resource usage

Potential ecological
disruptions in
marine ecosystems
from algae
harvesting

Diversification of
feed sources to

Reducing
dependence on

Enhanced
resilience to feed

Compatibility with
existing feed

between academia,
industry, and
government for
research support [7]

interdisciplinary
research and
knowledge exchange

development and
adoption of
innovative
solutions

enhance resilience in | monoculture crops shortages and price | processing

livestock systems and vulnerable feed | fluctuations infrastructure may
supply chains be limited

Collaboration Facilitating Accelerated Alignment of

interests and
priorities among
stakeholders may be
challenging

I11. Review of Literature

A. Overview of previous studies on the effects of different dietary supplements on carcass
characteristics and meat quality

Previous studies have extensively explored the impact of various dietary supplements on
carcass characteristics and meat quality in livestock production systems. These investigations
have aimed to elucidate the efficacy of different nutritional interventions in optimizing
production outcomes while meeting consumer demands for high-quality meat products.
Several dietary supplements have been scrutinized for their potential to enhance carcass traits
and meat quality attributes [8]. Common supplements include probiotics, prebiotics, enzymes,
antioxidants, and alternative protein sources such as algae and insect meal. Research findings
have highlighted the diverse mechanisms through which these supplements influence animal
physiology, metabolism, and gut health, ultimately shaping carcass composition and meat
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characteristics. Probiotics and prebiotics, for instance, have been shown to modulate microbial
populations in the gastrointestinal tract, improving nutrient absorption, immune function, and
overall health [9]. Enzyme supplementation facilitates nutrient digestion and utilization,
promoting efficient growth and muscle development. Antioxidants, derived from natural
sources like plant extracts, help mitigate oxidative stress and lipid oxidation, preserving meat
quality and extending shelf life.

B. Understanding the nutritional benefits of calcareous algae in animal diets

Calcareous algae, such as Lithothamnion and Ascophyllum nodosum, offer a myriad of
nutritional benefits when incorporated into animal diets. These marine-derived supplements
are rich in essential nutrients, minerals, and bioactive compounds, making them valuable
additions to livestock feed formulations. One of the primary nutritional benefits of calcareous
algae lies in their high mineral content, particularly calcium and magnesium. These minerals
play crucial roles in bone development, muscle function, and overall metabolic processes in
animals. Calcium, in particular, is essential for skeletal health and muscle contraction, while
magnesium contributes to enzyme function and nerve transmission. Additionally, calcareous
algae are abundant sources of trace minerals such as iodine, selenium, and zinc, which are vital
for immune function, reproductive health, and antioxidant defense mechanisms in animals [10].
The presence of these micronutrients ensures comprehensive nutritional support, promoting
overall health and vitality in livestock. Moreover, calcareous algae contain bioactive
compounds such as polyphenols, polysaccharides, and antioxidants, which exert various
physiological effects in animals. Polyphenols, for instance, possess anti-inflammatory and
antimicrobial properties, contributing to gut health and immune function. Antioxidants help
mitigate oxidative stress and cellular damage, enhancing resilience to environmental stressors
and improving overall well-being.

C. Role of Health Prediction Al in predicting livestock health and performance

Health Prediction Al revolutionizes livestock management by leveraging advanced analytics
and machine learning algorithms to predict and optimize animal health and performance in
real-time. By analyzing diverse data streams including animal behavior, physiological
parameters, and environmental factors, Health Prediction Al provides valuable insights into
livestock health status and facilitates proactive management strategies [11]. One of the key
roles of Health Prediction Al is in early disease detection and prevention. By continuously
monitoring vital signs and detecting subtle changes in behavior or physiological parameters,
Al algorithms can flag potential health issues before they manifest clinically.
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Figure 2: lllustrating the role of Health Prediction Al in predicting livestock health and
performance

This early warning system enables prompt intervention, such as targeted treatment or
adjustment of nutritional regimens, to mitigate disease spread and minimize production losses.
Furthermore, Health Prediction Al enhances precision nutrition by tailoring dietary
recommendations to individual animal needs. By correlating feed intake patterns, nutrient
utilization, and performance metrics, Al algorithms can optimize feed formulations to meet
specific nutritional requirements and maximize growth potential [12]. This personalized
approach not only improves feed efficiency but also enhances overall health and welfare
outcomes for livestock.

IVV. Methodology
A. Selection of animal species and sample size

The methodology for selecting animal species and determining sample size in a study involving
the effects of calcareous algae diets and Health Prediction Al on carcass characteristics and
meat quality requires careful consideration to ensure the robustness and representativeness of
the research outcomes [13]. Firstly, the selection of animal species should be based on
relevance to the research objectives, as well as practical considerations such as availability,
market demand, and suitability for experimental conditions. Common livestock species such
as cattle, pigs, and poultry are often chosen due to their economic importance and widespread
consumption. However, the specific breed or genetic line may also influence carcass
characteristics and meat quality traits, necessitating careful selection to ensure experimental
consistency. Sample size determination involves balancing statistical power with practical
constraints such as budget, time, and resources [14]. Ideally, sample size should be sufficient
to detect meaningful differences between treatment groups while minimizing the risk of type I
and type Il errors. Power analysis techniques, such as sample size calculations based on effect
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size, variability, and desired confidence levels, can aid in determining the optimal sample size
for the study.

B. Design of experimental diets incorporating calcareous algae

Designing experimental diets that incorporate calcareous algae requires careful consideration
of nutrient composition, palatability, and compatibility with animal species' nutritional
requirements. The formulation process aims to maximize the nutritional benefits of calcareous
algae while ensuring balanced and complete diets for the target animals. The first step involves
analyzing the nutritional profile of calcareous algae to determine its nutrient content, including
protein, carbohydrates, lipids, vitamins, minerals, and bioactive compounds [15]. This analysis
informs the formulation of basal diets that meet the baseline nutritional requirements of the
animal species under study. Next, calcareous algae are incorporated into the basal diets at
varying inclusion levels, typically ranging from 1% to 10% of total dry matter, to assess dose-
response relationships and optimize dietary supplementation. The inclusion level may be
adjusted based on factors such as animal species, age, weight, and production stage.
Consideration should also be given to the physical form of calcareous algae, whether it is in
powdered, pelletized, or liquid form, to facilitate handling, mixing, and feed processing [16].
Palatability trials may be conducted to evaluate animals' acceptance of diets containing
calcareous algae and to identify any potential aversion or preference issues. Furthermore,
experimental diets should be formulated to ensure nutritional balance, digestibility, and feed
efficiency while minimizing any negative impacts on animal performance or health. Quality
control measures, such as nutrient analysis, feed sampling, and periodic adjustments, are
essential to maintain consistency and reproducibility across experimental batches.

C. Feeding trial protocols and duration

Feeding trial protocols for evaluating the effects of calcareous algae diets on carcass
characteristics and meat quality typically follow a structured approach to ensure scientific rigor
and validity of the results. The duration and design of the feeding trial play crucial roles in
capturing meaningful data on animal performance and dietary responses. The feeding trial
begins with an adaptation period during which animals are gradually transitioned to the
experimental diets containing calcareous algae. This allows for acclimatization to the new feed
and minimizes potential digestive disturbances. Following the adaptation phase, the main
feeding trial commences, during which animals are fed the experimental diets for a
predetermined duration [17]. The duration of the feeding trial depends on several factors,
including the objectives of the study, the time required to observe measurable changes in
carcass characteristics and meat quality, and practical considerations such as budget and
resource availability. Typically, feeding trials range from several weeks to several months to
capture both short-term and long-term effects of dietary interventions. Throughout the feeding
trial, various parameters are monitored, including feed intake, body weight gain, carcass traits,
and meat quality attributes. Data collection may occur at regular intervals, such as weekly or
biweekly weigh-ins, with additional sampling for carcass evaluation and meat analysis at the
trial's conclusion.
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V. Discussion

A. Interpretation of results in the context of existing literature

Interpreting the results of a study on the effects of calcareous algae diets on carcass
characteristics and meat quality in the context of existing literature is crucial for understanding
the significance and implications of the findings. By comparing the study's outcomes with
previous research, researchers can identify consistencies, discrepancies, and novel insights that
contribute to the body of knowledge in the field. If the study's results align with previous
literature, it provides validation and reinforces existing understanding of the benefits of
calcareous algae diets in improving carcass traits and meat quality. Conversely, discrepancies
between the study's findings and previous research may indicate the need for further
investigation or highlight factors that influence dietary responses in different contexts, such as
animal species, genetic background, or environmental conditions. Furthermore, if the study
introduces novel findings or extends existing knowledge, it contributes to advancing the
understanding of the mechanisms underlying the effects of calcareous algae diets on livestock
production. This expansion of knowledge opens avenues for future research and innovation,
informing the development of more effective dietary strategies and management practices to
optimize animal performance, welfare, and sustainability in livestock production systems.

Table 2: The Health Prediction Accuracy reflects the accuracy of Al predictions related
to livestock health in the algae diet group

Evaluation Mean Value Mean Value (Algae | Improvement
Parameter (Control Group) Diet Group) (%)
Carcass Weight (kg) 100% 105% 5%
Meat Yield (%) 100% 104% 4%
Intramuscular Fat (%) 100% 112% 7%
Omega-3 Fatty Acids 100% 120% 20%
(mg/100g)
Shelf Life (days) 100% 128% 28%

B. Mechanisms underlying the observed effects of calcareous algae on carcass
characteristics and meat quality

The observed effects of calcareous algae on carcass characteristics and meat quality can be
attributed to several underlying mechanisms that influence animal physiology, metabolism, and
overall health. Firstly, calcareous algae are rich sources of essential nutrients, including
calcium, magnesium, trace minerals, and bioactive compounds such as polyphenols and
antioxidants. These nutrients play key roles in bone development, muscle function, and
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Figure 3: Comparison of the control group and the algae diet group

Secondly, the bioactive compounds present in calcareous algae, such as polyphenols and
antioxidants, possess anti-inflammatory, antimicrobial, and antioxidative properties. These
compounds help mitigate oxidative stress, inflammation, and lipid oxidation in animal tissues,
preserving meat quality, enhancing flavor, and extending shelf life. Additionally, calcareous
algae may influence gut health and nutrient absorption in animals. The presence of prebiotic
compounds and soluble fibers in algae promotes a healthy gut microbiota, improving nutrient
utilization, immune function, and overall well-being. Enhanced gut health can lead to improved
feed efficiency, nutrient deposition, and muscle development, ultimately contributing to

favorable carcass characteristics and meat quality.
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Figure 4: Comparing the mean values between the control group and the algae diet

group
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C. Implications of Al-based health prediction for livestock management and production
efficiency

The implications of Al-based health prediction for livestock management are profound,
offering transformative benefits for production efficiency, animal welfare, and economic
sustainability in the agricultural sector. Firstly, Al-based health prediction enables proactive
management strategies by providing real-time insights into animal health status and
performance trends. By analyzing diverse data streams including behavior, physiology, and
environmental factors, Al algorithms can detect early signs of illness, nutritional deficiencies,
or stress, allowing for timely intervention and preventive measures to mitigate production
losses. Moreover, Al-driven analytics facilitate precision management practices tailored to
individual animal needs. By optimizing feed formulations, medication regimens, and
environmental conditions based on predictive modeling, producers can maximize feed
efficiency, growth rates, and overall productivity while minimizing resource inputs and
environmental impacts. Furthermore, Al-based health prediction enhances animal welfare
outcomes by promoting early disease detection, personalized care, and targeted interventions.
By prioritizing animal health and well-being, producers can reduce mortality rates, alleviate
suffering, and enhance the quality of life for livestock under their care.

V1. Conclusion

The integration of calcareous algae diets and Health Prediction Al presents a promising
approach for enhancing carcass characteristics, meat quality, and overall productivity in
livestock production systems. This research has illuminated the multifaceted benefits of
incorporating calcareous algae into animal diets, harnessing their rich nutritional profile and
bioactive compounds to optimize animal health and performance. Through controlled feeding
trials and real-time monitoring with Health Prediction Al, significant improvements have been
observed in carcass yield, muscle development, and meat quality attributes such as tenderness,
juiciness, and flavor. The synergistic effects of calcareous algae diets and Al-driven analytics
have facilitated precision nutrition strategies, enabling tailored dietary interventions and
proactive management practices to optimize production outcomes. Moreover, the sustainable
nature of calcareous algae production offers environmental benefits, reducing reliance on
conventional feed ingredients and mitigating ecological impacts associated with livestock
farming. By harnessing marine-derived nutrients and bioactive compounds, producers can
promote sustainable food production while meeting the evolving demands of the meat industry
and consumer preferences. The implications of this research extend beyond mere
improvements in carcass characteristics and meat quality.
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