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Message from the Dean and Editor-in-Chief

It is with immense pleasure and pride that I present the Book of
Proceedings of the 1st International Scientific Conference — Food
Science, Nutrition, Innovative Technologies and Sustainability.
This landmark event marks an important milestone in our continued
commitment to advancing research, innovation, and global
collaboration in the vital fields of food science and sustainable
development.

The conference has brought together distinguished researchers, academicians, industry experts,
policymakers, and students from across the globe to exchange knowledge, share cutting-edge
research findings, and explore transformative solutions. The theme, Food Science, Nutrition,
Innovative Technologies and Sustainability, reflects the urgent global need to address food
security, public health, environmental sustainability, and technological advancement through
interdisciplinary and evidence-based approaches.

The papers compiled in this volume represent rigorous scientific inquiry and innovative thinking.
They highlight emerging trends in functional foods, clinical and public health nutrition, food
safety and quality assurance, sustainable food systems, biotechnology, digital transformation in
food processing, and environmentally responsible technologies. Collectively, these contributions
underscore the critical role of science and innovation in building resilient and sustainable food
systems for future generations.

As Dean, I extend my heartfelt appreciation to all participants whose dedication and scholarly
excellence have made this conference a success. As Editor-in-Chief, I sincerely thank the authors
for their valuable contributions and the reviewers for their careful evaluation and constructive
feedback, which have ensured the high academic standards of this publication. I also
acknowledge the tireless efforts of the organizing and editorial committees in bringing this
volume to fruition.

It is our hope that this Book of Proceedings will serve not only as a record of the conference but
also as a lasting resource that inspires continued research, collaboration, and innovation in food
science, nutrition, and sustainable technologies.

I congratulate all contributors and express my deepest gratitude to everyone who has supported
this important academic endeavor.

Assoc. Prof. Dr. Sc Vezirka Jankuloska

Dean & Editor-in-Chief

Faculty of Technology and Technical Sciences - Veles, University “St. Kliment Ohridski” —
Bitola, Republic of North Macedonia

Fevruary, 2026



Message from the Editor

As Editor of this proceedings volume, it is my honor to present is my great
. honor to welcome you to the Proceedings of the 1st International
Scientific Conference on Food Science, Nutrition, Innovative
Technologies and Sustainability, held on 03 October 2025.

This volume presents a collection of original scientific contributions

| covering a broad spectrum of topics, including food science, nutrition and

public health nutrition, dietary strategies in health and disease, modeling and optimization in

nutrition, functional foods, food quality and safety, contaminants in food and environmental

aspects, sustainable food systems and food security, food chemistry and microbiology,
innovative food technologies, and consumer behavior in food.

The peer-review process ensured the scientific quality and relevance of the published
contributions. The selected papers demonstrate scientific rigor, methodological soundness, and
relevance to current challenges in food quality, safety, public health, and sustainable
development.

The aim of this conference—and of this proceedings volume—is to provide a platform for
scientific exchange, strengthen regional and international collaboration, and encourage the
development of innovative, evidence-based solutions in the field of food and nutrition sciences.

I would like to express my sincere appreciation to all authors for their valuable contributions, to
the reviewers for their careful and constructive evaluations, and to the members of the
Organizing and Editorial Committees for their dedication and professionalism.

It is my hope that this volume will serve as a valuable scientific reference and inspire future
research collaborations and initiatives.

Prof. Dr. Sc. Vesna Knights

Editor

Vice Dean for Science and International Cooperation
University “St. Kliment Ohridski” — Bitola

Faculty of Technology and Technical Sciences — Veles
Republic of North Macedonia



About us

The Faculty of Technology and Technical Sciences
(www.ttfv.uklo.edu.mk) (Dimitar Vlahov no. 57, 1400 Veles, North
Macedonia https://maps.app.goo.gl/2HKzpil VmZAypuw]9) - Veles is
part of the University “St. Kliment Ohridski” — Bitola (UKLO). It was
established in 2008 as a national academic institution offering
undergraduate study programs in:

-Food Technology and Biotechnology and
-Nutrition Science.
In 2012, the Faculty introduced second-cycle graduate studies in:
-Food Quality and Safety and
-Nutrition Science.
After followed by a doctoral study program in:
-Innovative Technologies in Food and Nutrition, with a duration of three years.

TTFV is supported by a multidisciplinary academic staff with expertise in food science, nutrition,
biotechnology, biochemistry, medicine, public health, epidemiology, food toxicology, and food
safety. The Faculty actively participates in national and international scientific projects and
continuously follows novel trends in food science, food technology, biotechnology, and
nutrition.

Mission

The mission of the Faculty of Technology and Technical Sciences — Veles is to provide
continuous education of highly qualified professionals through high-quality programs in food
technology, biotechnology, and nutrition. Scientific research activities are strengthened through
doctoral studies and participation in international research projects, while strong support is
provided for technological development and knowledge transfer to the food industry. The
Faculty holds a leading national position in nutrition and is continuously strengthening its
international reputation.

Vision

The Faculty aims to maintain its leading position in education in nutrition and to be among the
leaders in food technology and biotechnology, to strengthen cooperation with industry, and to
expand collaboration with renowned foreign universities through joint educational and scientific
research activities.
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COMPARATIVE EVALUATION OF FATTY ACID PROFILES IN COMMON MEAT
CUTS

Nadica Bajraktaroval[0009—0003—7124—5021]’ Dimitar Nakovl[0000—0001—6159—5595]’ Aco KuzelOV1[0000—0003—
2472-4401]

! Department of Food Technology and Processing of Animal Products, Faculty of Agriculture,
Goce Delcev University, Stip, North Macedonia
E-mail: nadica.209139@student.ugd.edu.mk

Abstract

Meat production and consumption in North Macedonia have undergone notable shifts influenced
by economic development and changing dietary habits. Meat serves as a vital source of essential
nutrients, particularly high-quality protein and biologically active fatty acids that play a
significant role in cardiovascular health. This study aimed to assess the nutritional quality of
pork and poultry meat by conducting a comparative analysis of their fatty acid profiles, using
standard chemical composition methods. An analysis of pork and poultry meat production and
consumption was conducted to reflect the dietary habits of Macedonian citizens. Between 2020
and 2024, total pork production reached 67,961 tons, while poultry production amounted to 9,202
tons during the same period. In 2024, average household consumption was estimated at 23.7 kg
of pork and 46.5 kg of poultry meat. The analysis revealed that chicken breast contains a low-fat
content of 2.4 g per 100 g and features a favorable ratio of polyunsaturated to saturated fatty
acids, primarily attributed to higher levels of linoleic and linolenic acids. Conversely, pork cuts
such as neck and belly exhibited considerably higher fat content, ranging from 13.02 to 18.75 g
per 100 g, along with elevated concentrations of saturated fatty acids, particularly palmitic and
stearic acids.These findings underscore the nutritional advantage of poultry as a leaner meat
option with a healthier fat composition. Considering these differences, it is recommended to
prioritize poultry consumption to promote improved lipid balance and to mitigate long-term
health risks associated with excessive intake of saturated fats.

Keywords: Meat Consumption, Nutritional Quality, Fatty Acids

1. Introduction

Meat remains a central component of the human diet, providing high-quality protein,
essential amino acids, vitamins, and minerals (McCance & Widdowson, 2014; Pereira &
Vicente, 2013). It is also an important source of bioactive compounds, such as carnosine and
taurine, which play roles in physiological functions including muscle performance, antioxidant
defense, and metabolic regulation (Vongsawasdi & Noomhorm, 2014).

In North Macedonia, consumption patterns have shifted in recent years due to socioeconomic
changes, global dietary trends, and increasing health awareness (National Statistical Office of
North Macedonia, 2024). Among all meat types, pork and poultry represent the most widely
consumed in the country, yet they differ significantly in terms of fat content, fatty acid
composition, and overall nutritional quality (Covaciu et al., 2024; Scollan et al., 2017; Wood et
al., 2004).

Fat content and fatty acid composition are critical parameters for evaluating the health impact
of meat consumption. Saturated fatty acids (SFA), abundant in certain pork cuts, have been
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linked to elevated low-density lipoprotein (LDL) cholesterol levels, contributing to increased
risk of cardiovascular diseases (Wood et al., 2004). In contrast, polyunsaturated fatty acids
(PUFA), especially omega-3 and omega-6 fatty acids, are known to improve lipid metabolism,
reduce inflammation, and promote heart health (Estany Illa et al., 2017; Scollan et al., 2017).
The ratio of PUFA to SFA in meat is therefore considered an important nutritional indicator,
reflecting the balance between potentially harmful and beneficial fatty acids (Wood et al., 2004).

Poultry meat, particularly chicken breast, is often characterized by lower total fat content and
higher PUFA levels compared to pork, making it a leaner and healthier protein source (Abdullah
et al., 2025; Wideman et al., 2016). On the other hand, pork cuts such as neck and belly contain
higher SFA and total fat, which may limit their consumption among health-conscious individuals
(Covaciu et al., 2024). Despite these differences, pork remains a staple in many households due
to its taste, availability, and traditional culinary uses. Understanding these nutritional differences
is critical for developing dietary recommendations and guiding consumer choices (Pereira &
Vicente, 2013; Scollan et al., 2017).

In addition to fat content, other meat quality parameters such as pH, water-holding capacity
(WHC), and color significantly influence sensory attributes, processing characteristics, and shelf
life (Tapp III et al., 2011; Wideman et al., 2016). The pH affects meat tenderness and microbial
stability, while WHC is important for juiciness and cooking yield. Color, expressed in L*, a*,
and b* values, is a key factor affecting consumer acceptance, as it signals freshness and quality.
Assessing these physicochemical traits alongside nutritional composition provides a
comprehensive understanding of meat quality (Wood et al., 2004; Wideman et al., 2016).

Monitoring production and consumption trends is also essential to contextualize nutritional
evaluations. Between 2020 and 2024, meat production in North Macedonia has been influenced
by economic factors, supply chain dynamics, and evolving consumer preferences (National
Statistical Office of North Macedonia, 2024). Poultry has increasingly become the preferred
choice, possibly due to its favorable fat profile, affordability, and adaptability in various culinary
practices (Abdullah et al., 2025). By combining chemical analyses with production and
consumption data, this study provides a holistic evaluation of pork and poultry meat in the
Macedonian context.

The aim of this study was to compare the proximate composition, physicochemical
parameters, and fatty acid profiles of pork and poultry meat, with an emphasis on understanding
their nutritional differences. Additionally, the study sought to analyze production and
consumption trends to assess how dietary habits may align with recommendations for healthier
meat consumption. This information is intended to guide both consumers and policymakers in
promoting balanced and health-conscious dietary practices.

2. Methods and materials

Representative samples of pork (neck and belly cuts) and poultry (chicken breast) were
collected from retail markets across North Macedonia. These cuts were selected as they represent
commonly consumed portions with distinct differences in fat content and overall nutritional
composition (Covaciu et al., 2024; Pereira & Vicente, 2013). All samples were handled under
controlled hygienic conditions, vacuum-packed, and transported at refrigerated temperatures (0—
4°C) to the laboratory for analysis to preserve freshness and prevent alterations prior to testing
(AOAC, 2019).

The proximate composition of the meat, including protein, fat, moisture, and ash content,
was determined according to standardized methods approved by the Association of Official
Analytical Chemists and ISO standards (ISO 1442:1997 for moisture; ISO 937:2023 for protein;
EN ISO 936:1998 for ash) (AOAC, 2019; ISO 1442, 1997; ISO 937, 2023; EN ISO 936, 1998).
The pH value of each sample was measured using a calibrated penetration electrode (ISO
2917:1999), as this parameter directly affects meat quality and microbial stability (ISO 2917,
1999). Water-holding capacity (WHC) was assessed by a gravimetric method, providing insights
into the ability of the meat to retain water during processing and cooking, which influences
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juiciness and texture (Tapp III et al., 2011).

Color parameters were determined using a Minolta colorimeter, with results expressed in the
CIE Lab* system: L* for lightness, a* for redness, and b* for yellowness (Wideman et al., 2016).
This provided an objective evaluation of meat appearance, an important quality trait influencing
consumer perception.

For fatty acid analysis, lipids were first extracted from the samples and then methylated to
obtain fatty acid methyl esters (FAME). The fatty acid profile was determined using gas
chromatography with flame ionization detection (GC-FID), in accordance with international
standards (ISO 5508:1990; ISO 5509:2000; Waktola et al., 2020), allowing precise identification
and quantification of saturated, monounsaturated, and polyunsaturated fatty acids.

Additionally, production and consumption data for pork and poultry in North Macedonia for
the period 2020-2024 were obtained from the National Statistical Office (2024). These data
provided contextual information on dietary trends and allowed a link between the nutritional
quality of meat and actual consumption patterns in the population.

3. Results and discussion

This study examines the proximate composition of chicken breast and two pork cuts, neck
and belly, to assess their nutritional quality. Chicken breast was found to have high protein
content and low-fat levels, making it a lean meat source. In contrast, pork cuts, particularly belly,
showed higher fat content and lower protein, reflecting their traditional culinary usage and
contribution to dietary fat intake. Moisture levels were inversely related to fat content, with
leaner cuts retaining more water, which affects juiciness and tenderness.

Table 1: Proximate composition of pork and poultry meat samples (g/100 g fresh weight)

Sample Protein Fat Moisture Ash
Chicken breast 22.5 2.40 74.5 1.1
Pork neck 18.7 13.02 66.2 1.0
Pork belly 16.8 18.75 63.0 1.0

The ash content measured across all samples was relatively low, consistent with typical meat
composition. Chicken breast, with 22.5 g of protein per 100 g, provides a high-quality source of
protein suitable for health-conscious diets. Its low fat content (2.4 g/100 g) contrasts sharply with
pork neck and belly, which contained 13.02 g and 18.75 g of fat per 100 g, respectively. Moisture
content was highest in chicken breast at 74.5%, decreasing with increasing fat in pork cuts. These
findings emphasize the nutritional advantages of poultry as a lean meat option, while
highlighting the variability in fat and protein content among pork cuts, which may influence both
culinary properties and dietary health considerations.

The physical characteristics of chicken breast and pork cuts, including pH, color, and water-
holding capacity (WHC), were evaluated to determine their technological and sensory quality.
Chicken breast showed a slightly higher pH of 5.8 compared to pork neck (5.6) and pork belly
(5.7), indicating near-neutral acidity and favorable conditions for maintaining meat tenderness.
Color measurements revealed that chicken breast had higher lightness (L* = 56.2) and lower
redness (a* = 1.9) than the pork cuts, reflecting its pale appearance typical of poultry. Water-
holding capacity was also higher in chicken breast at 66.4%, suggesting better juiciness and
suitability for various cooking methods.

Table 2: pH, color parameters and water-holding capacity (WHC)

Sample pH L* a* b* WHC (%)
Chicken 5.8 56.2 1.9 11.2 66.4
breast

Pork neck 5.6 42.5 10.2 14.8 58.3
Pork belly 5.7 44.1 9.8 15.3 57.5
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The recorded values indicate that chicken breast has superior lightness and water-holding
capacity compared to pork cuts, contributing to better visual appeal and juiciness. The higher
redness and yellowness in pork neck and belly reflect the darker colour and fat content typical
of these cuts. Lower WHC values in pork cuts may be associated with higher fat content and
reduced moisture retention, which can influence texture and cooking performance. Overall, these
results highlight differences in both sensory and technological properties between poultry and
pork, supporting the preference for chicken as a lean, tender meat option.

The fatty acid profiles of chicken breast and pork cuts were analyzed to evaluate their
nutritional quality and implications for health. Chicken breast demonstrated a lower overall
saturated fatty acid (SFA) content, with palmitic acid (C16:0) at 20.3% and stearic acid (C18:0)
at 8.5%, while pork neck and belly contained higher SFA levels, reaching 25.4-27.1% for
palmitic acid and 12.1-13.3% for stearic acid. Chicken breast was also richer in polyunsaturated
fatty acids (PUFAs), including linoleic (C18:2, 25.6%) and linolenic (C18:3, 4.2%) acids, which
contribute to a healthier lipid profile. Oleic acid (C18:1), a monounsaturated fatty acid, was the
predominant fatty acid in all samples, with slightly higher concentrations in pork cuts (37.8-
38.2%) compared to chicken breast (32.4%).

Table 3: Fatty acid composition (%) of pork and poultry meat

Fatty Acid Chicken breast Pork neck Pork belly
Palmitic (C16:0) 20.3 25.4 27.1
Stearic (C18:0) 8.5 12.1 13.3
Oleic (C18:1) 32.4 38.2 37.8
Linoleic (C18:2) 25.6 14.2 13.0
Linolenic (C18:3) 4.2 2.1 1.8

The results indicate that chicken breast offers a more favourable PUFA/SFA ratio
compared to pork cuts, which is important for cardiovascular health. The higher saturated fatty
acid content in pork neck and belly may increase health risks if consumed in excess, while the
elevated PUFA content in chicken contributes to improved lipid balance. These findings
reinforce the nutritional advantage of poultry as a leaner meat option and provide a clear basis
for dietary recommendations focused on healthier fat intake.

Production and consumption trends of pork and poultry in North Macedonia between 2020
and 2024 were analyzed to provide context for dietary patterns. Total pork production over the
five-year period reached 67,961 tons, with an annual output of 11,880 tons in 2024 (National
Statistical Office of North Macedonia, 2024). Poultry production was considerably lower,
totaling 9,202 tons from 2020 to 2024, and 1,997 tons in 2024. Despite the lower production
volume, poultry consumption per household averaged 46.5 kg in 2023, almost double the average
pork consumption of 23.7 kg (National Statistical Office of North Macedonia, 2024). This
indicates a clear preference for poultry among Macedonian households, likely reflecting its
nutritional advantages as a leaner meat source with a healthier fatty acid profile.

Table 4: Pork and poultry production and consumption in North Macedonia (2020-2024)

Parameter Value

Pork production (2024) 11,880t
Pork production (2020-2024) 67,961 t
Poultry production (2024) 1,997 t
Poultry production (2020-2024) 9,202 t
Avg. pork consumption/household (2023) 23.7 kg
Avg. poultry consumption/household (2023) 46.5 kg
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The data demonstrate that, although pork remains an important part of the diet, poultry is
increasingly favored, likely due to its lower fat content, higher protein levels, and more
favourable fatty acid composition. These trends provide insight into consumer behaviour and can
inform recommendations for healthier meat consumption in North Macedonia.

4. Conclusion

Production and consumption trends in North Macedonia between 2020 and 2024 indicate
that poultry is the preferred meat in households, reflecting growing consumer awareness of the
health benefits associated with leaner meats. The comparative evaluation of pork and poultry
meat highlights significant nutritional and compositional differences. Chicken breast is
characterized by low fat content, high protein concentration, and a favourable fatty acid profile,
including higher levels of polyunsaturated fatty acids (PUFAs) and an optimal PUFA/SFA ratio.

These attributes contribute to cardiovascular health, improved lipid balance, and make
poultry a leaner, healthier meat option. In contrast, pork cuts such as neck and belly contain
substantially higher total fat and saturated fatty acid (SFA) levels, particularly palmitic and
stearic acids, which may pose increased health risks if consumed in excess. Physicochemical
parameters, including pH, water-holding capacity, and colour measurements, further support the
superior quality and technological properties of poultry meat.

Incorporating poultry meat into the diet while moderating the intake of fatty pork cuts
represents a practical strategy to improve overall nutritional quality and support long-term health,
emphasizing the benefits of choosing leaner meats with a healthier fatty acid profile.
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