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Abstract

This study investigates the proximate composition of gilthead

Received: 09-11-2024 seapream (Spa.trus aura.tus) sourced .from two. distinct

Accepted: 16-11-2024 environments: wild populatlor_ls from the le)_/a_n Mediterranean

Published: 01-12-2024 coast and farmed populations from Tunisian aquaculture.
Specifically, the research compares protein and fat content. In
winter 2024, about 10 specimens were collected during the winter
of 2024, and morphometric traits including total length, trunk
length, and total weight were measured. The results showed that
farmed fish exhibited significantly higher values for total length
(28.44 cm), total weight (364.55 g), and trunk length (17.54 cm)
compared to wild specimens (24.94 cm, 248.64 g, and 14.34 cm,
respectively). Proximate analysis revealed that farmed fish had
higher protein (22.30%) and lipid content (4.10%) than wild fish
(19.40% and 3.14%, respectively), with statistically significant
differences (P < 0.05). These findings highlight the influence of
controlled aquaculture conditions on the nutritional quality of
gilthead seabream, suggesting that aquaculture farming provides
enhanced growth and better nutritional value compared to wild-
caught fish.
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1. INTRODUCTION

Food quality encompasses a range of attributes or characteristics that significantly influence
consumer acceptability of a product. The evaluation of quality can be conducted through three
primary methodologies: microbial methods, objective methods, and subjective methods, which
include techniques for determining proximate composition (van Eys, 2012). In Libya, the gilthead
seabream, Sparus auratus (Linnaeus, 1758), is a commercially important fish species, highly
valued for its economic and nutritional significance. This species is harvested both from the open
waters of the Libyan Mediterranean coast and from aquaculture farms in neighboring Tunisia (Ali,
2008; Ibrahim, 2013).

The gilthead seabream is widely recognized for its high protein and essential fat content, making it
a critical component of the local diet. Recent studies have highlighted the nutritional benefits of
gilthead seabream, emphasizing its role as a source of omega-3 fatty acids and high-quality
protein, both of which are crucial for human health (Benedito-Palos et al., 2021; Nasopoulou &
Zabetakis, 2020). However, despite its prominence, there is limited research comparing its
proximate composition between wild populations and farmed counterparts, particularly regarding
protein and fat content. Such analyses are essential for understanding how environmental factors
and production systems influence the nutritional quality of the fish (LIorente et al., 2022).

This study aims to evaluate and compare the proximate composition of gilthead seabream (S.
auratus) sourced from two distinct environments: wild populations in the Libyan Mediterranean and
aquaculture farms in Tunisia. The focus is specifically on protein and fat content, while also
assessing seasonal variations between summer and winter to provide a comprehensive
understanding of the nutritional attributes under varying environmental and farming conditions.
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2. MATERIALS & METHODS

2.1. Collection of Fish Samples

A total of 10 fresh specimens of gilthead seabream (Sparus auratus) were randomly collected from
two distinct sources: artisanal catches along the Al-Hamama fishing area in Libya and aquaculture
farms in Tunisia. Sampling was conducted during the winter season of 2024 to investigate
potential environmental variations.

2.2. The Study Area

The Al-Hamama coast is located along the eastern Mediterranean Sea in Libya, characterized by
a sandy shoreline and an extensive coastal plain with sandy beaches and small inlets (Scientific
Field Survey Report [SFSR], 2010). The area has an estimated average depth of 2 meters and a
maximum depth of 50 meters, serving as a vital fishing ground and feeding habitat for various
commercially important fish species, including gilthead seabream (Reynolds et al., 1995; Ekwelha,
2008). Recent studies have also highlighted the ecological significance of shallow coastal zones in
the Mediterranean as critical habitats for fish reproduction and feeding activities (Di Franco et al.,
2018; Baklouti et al., 2020).

2.3. Measuring Morphometric Parameters

The morphometric parameters, including Total Length (TL), Head Length (HL), Trunk Length
(Tr.L), Total Weight (TW), and Gutted Weight (GW), were measured for individual specimens to
the nearest 0.1 cm and 0.1 g. These measurements were used to calculate the length-weight
relationship following standard methodologies (Le-Cren, 1951; Ricker, 1975; Letourneur et al.,

1998).
The length-weight relationship was expressed using the equations:
TW =aTL"b & GW =aTlL"b

The condition factor of the fish was calculated using Fulton’s and Clark’s formulas:
KF =100 x W / L3 (Fulton, 1902) & KC =100 x GW / L3 (Clark, 1928)

2.4. Proximate Analysis

For proximate analysis, 50-gram samples were extracted from the edible muscle tissues of each
fish. The focus was on evaluating crude protein content following van Eys (2012) and lipid content
using the Folch et al. (1957) method. Recent advancements in analytical techniques for proximate
composition have improved the accuracy and efficiency of these methods, particularly in
assessing protein and lipid content in fish (Zhou et al., 2020; Jaswir et al., 2021). Moisture and ash
content analyses were excluded to concentrate on the primary objectives of this study.
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Image (1). (A), (B) & (C): measuring speciemens of Gilt-head Seabream Sparus aurata. (D) & (F): kjeldahl;
preparing and scaling . (E): Soxhlet extractor.

3. RESULTS & DISCUSSION

3.1. Morphometric Traits

The interaction between habitat (wild vs. aquaculture) was statistically significant (P < 0.05) for key
morphometric traits, including total length (TL), trunk length (Tr.L), and total weight (TW) (Table 1).
Farmed Sparus auratus specimens exhibited significantly higher TL (mean = 28.44 cm) compared
to wild specimens (mean = 24.94 cm, P = 0.009). Similarly, TW and Tr.L were notably higher in
farmed fish (TW = 364.55 g; Tr.L = 17.54 cm) than in wild fish (TW = 248.64 g; Tr.L = 14.34 cm).
These differences highlight the impact of controlled feeding and farming conditions on growth.
Prior research has shown that aquaculture conditions promote enhanced growth rates due to
optimized feeding regimes and reduced environmental stress (Okstiz, 2012; Dawood et al., 2015).
More recent studies reinforce these findings, emphasizing the advantages of aquaculture systems
in producing larger and more uniform fish (Romero et al., 2021; Alam et al., 2023b).
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Table(1). Morphometric traits studied in specimens of Gilthead Seabream S. aurata; Cultured (from Tunisian

fish farms) and Wild (from Al-Hamamah shores) in winter 2024.

. Std.
Traits S.aurata | Mean Error Q1 Q2 Q3 P-Value
= Cultured | 28.440 0.65696 27.15 28.50 29.70 0.000
Wwild 24.940 0.37630 24.20 25.30 25.50 '
Cultured | 364.548 9.59662 344.34 364.12 384.97
TW - 0.009
Wild 248.636 13.16553 | 225.23 253.33 269.70
Cultured | 17.540 0.39950 16.90 17.00 18.45
TRL - 0.009
Wild 14.340 0.22494 13.80 14.60 14.75
Cultured | 6.780 0.49336 5.90 6.50 7.80
HL - 0.059
Wwild 5.680 0.16553 5.35 5.70 6.00
GW Cultured | 341.546 8.68803 323.14 346.33 357.57 0.000
Wild 234.226 11.97643 | 212.39 235.19 255.59 '
32.00
28.44
28.00 24.94
24.00
20.00 17.54
16.00 14.34
12.00
6.78
8.00 3.68
4.00 - ]
Cultured Wild Cultured Wild Cultured Wild
TL TRL HL

Fig. (1). Morphometric traits studied in specimens of Gilthead Seabream S. aurata; Cultured (from Tunisian
fish farms) and Wild (from Al-Hamamah shores) in winter 2024.

3.2. Condition Factors

The condition factors (KF and KC) indicated better overall health in farmed fish. Farmed fish
showed KF and KC values of 1.60 and 1.50, respectively, compared to 1.59 and 1.51 in wild
specimens (Table 2, Fig. 2). Although the differences were not statistically significant (P > 0.05),
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they reflect the consistent nutritional advantage of aquaculture environments. Similar trends have
been reported, where farmed S. auratus exhibited superior condition factors due to improved

dietary and environmental management (Roy & Lall, 2020; Mastoraki et al., 2022b).

Table(2) Levels of Fulton and Clark Condition factors in samples of Gilthead Seabream S. aurata; Cultured
(from Tunisian fish farms) and Wild (from Al-Hamamah shores) in winter 2024.

Traits S. aurata Mean Std. Error Q1 Q2 Q3 P-Value
Cultured 1.502 0.10072 1.29 1.50 1.72
KC Wild 1.506 0.0314 1.45 1.51 1.57 0917
KE Culty red 1.602 0.10637 1.39 1.57 1.83 0.917
Wild 1.596 0.02929 1.53 1.61 1.66
1.800
1.602 A
1.502 ik
1.600
1.400
1.200
1.000
Cultured Wild Cultured Wild
KC KF

Fig(2) Levels of Fulton and Clark Condition factors in specimens of Gilthead Seabream S. aurata; Cultured
(from Tunisian fish farms) and Wild (from Al-Hamamah shores) in winter 2024.

3.3. Length-Weight Relationships

The length-weight relationships revealed positive allometric growth in farmed fish (b = 3.5403, R? =
0.9133) and negative allometric growth in wild fish (b = 1.059, R? = 0.8940) (Fig. 3, Fig. 4). The
stronger correlation in farmed fish suggests uniformity in growth patterns due to controlled
conditions, while wild fish displayed more variability, likely influenced by environmental factors.
These findings are consistent with reports of growth variability in wild populations driven by
fluctuating food availability and environmental conditions (Kulbicki et al., 1993; Mastoraki et al.,

2022a).
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Fig. (3)(4). Length-Weight relationship in specimens of Gilthead Seabream S. aurata; Cultured (fromTunisian
fish farms) and Wild (from Al-Hamamah shores) in winter 2024.

3.4. Proximate Composition

In table (3). proximate analysis showed significant differences between wild and farmed
specimens. Farmed fish exhibited higher protein content (22.30%) compared to wild fish (19.40%),
with lipid content also being significantly greater in farmed fish (4.10% vs. 3.14%). These results
align with previous studies, which reported enhanced nutritional profiles in aquaculture fish due to
high-quality feeds rich in proteins and lipids (Oksliz, 2012; Romero, 2012). Recent advancements
in aquaculture diets have demonstrated that controlled feeding enhances nutrient retention,
thereby improving the nutritional value of farmed fish (Dawood et al., 2021 a&b; Alam et al.,
2023a).
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Table(3). Proximate traits proteins and lipids studied in specimens of Gilthead Seabream S. aurata; Cultured
(from Tunisian fish farms) and Wild (from Al-Hamamah shores) in winter 2024.

. Std.

Traits S. aurata Mean Error Q1 Q2 Q3 P-Value

orotein | Cultured | 22.300 [ 0.67823 [ 20.90 2210 [ 2380 |
wild 10400 |041231 |1855 |1930 |2030 |

N Cultured | 4.100 | 029833 |350 |410 |4.70

Lipid wild 3140 020149 |270 |320 |355 |%%¥

s 9

20 lgl.—l

15

10

5 _El 3.14

[, O O
Cultured Wild Cultared Wild

Protein Lipid

Fig (5). Levels of proximate traits protein and lipids in specimens of Gilthead Seabream S. aurata; Cultured
(from Tunisian fish farms) and Wild (from Al-Hamamah shores) in winter 2024.

3.5. Correlation Analysis

According to table (4); the statistical correlations among traits revealed significant positive
relationships in both wild and farmed fish. In farmed fish, protein and lipid content were highly
correlated (r = 0.984, P = 0.003), while in wild fish, a strong correlation was observed between
protein content and total weight (r = 0.940, P = 0.017). These patterns suggest that growth and
nutritional traits are closely linked, with aquaculture practices amplifying these associations.
Recent studies have highlighted the utility of these correlations as indicators of fish quality and the
potential for selective breeding programs in aquaculture systems (Schuchardt et al., 2020; Roy &
Lall, 2020).
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Table (4). Correlation between traits in specimens of Gilthead Seabream S. aurata; Cultured (from Tunisian
fish farms) and Wild (from Al-Hamamah shores) in winter 2024.

Traits KF GW HL TRL TL TW | Protein | Lipid
Ke Correlation | 0.996** | 0.077 | -0.474 | -0.081 | -0.257 | 0.056 0.201 0.186
Sig 0.000 | 0.902 | 0.420 | 0.897 | 0.676 | 0.929 0.746 0.764
KE Correlation 1 0.074 | -0.461 | -0.116 | -0.248 | 0.070 0.270 0.257
Sig 0.906 | 0.435 | 0.853 | 0.688 | 0.911 0.660 0.677
GW Correlation 1 -0.188 | 0.241 | 0.935* | 0.979** | 0.475 0.372
Sig 0.762 | 0.696 | 0.02 0.004 0.418 0.537
E HL Correlation 1 -0.803 | 0.001 | -0.176 | 0.111 0.262
= Sig 0.102 | 0.999 | 0.777 0.859 0.671
3 TRL Correlation 1 0.199 | 0.185 | -0.413 | -0.571
Sig 0.749 | 0.766 0.489 0.315
TL Correlation 1 0.947* | 0.500 0.408
Sig 0.014 0.390 0.495
W Corre_lation 1 0.624 0.519
Sig 0.261 0.370
protein Correlation 1 0.984**
Sig 0.003
KC Correlation | 0.943* | 0.576 | 0.410 | 0.246 | 0.181 | 0.477 0.626 0.425
Sig 0.016 | 0.310 | 0.493 | 0.690 | 0.771 | 0.416 0.259 0.475
Correlation 1 0.753 | 0.667 | 0.348 | 0.431 | 0.694 0.709 0.567
KF Sig 0.142 | 0.219 | 0.566 | 0.469 | 0.194 0.180 0.319
GW Correlation 1 0.583 | 0.830 | 0.908* | 0.989** | 0.940* | 0.931*
Sig 0.302 | 0.082 | 0.033 | 0.001 0.017 0.021
Correlation 1 0.073 | 0.517 | 0.640 0.322 0.351
g HL Sig 0.908 | 0.372 | 0.245 0.597 0.563
2 TRL Correlation 1 0.858 | 0.810 | 0.884* | 0.907*
Sig 0.063 | 0.097 0.047 0.034
TL Correlation 1 0.948* | 0.799 | 0.892*
Sig 0.014 0.105 0.042
Correlation 1 0.893* | 0.918*
™W Sig 0.041 0.028
.| Correlation 1 0.963**
protein ;1 0.009

**Correlation is significant at the 0.01 level. *Correlation is significant at the 0.05 level.
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4. SUMMARY OF KEY FINDINGS

Farmed S. auratus exhibited superior growth and nutritional characteristics compared to wild fish.
The controlled conditions in aquaculture significantly enhanced morphometric traits, protein, and
lipid content, demonstrating the advantages of farming practices in improving fish quality. This
study underscores the critical role of aquaculture in enhancing growth efficiency and nutrient
retention, while also highlighting the variability observed in wild populations due to environmental
factors. These findings align with recent studies emphasizing the importance of optimized feeding
and environmental control in aquaculture systems to achieve sustainable production (Romero et
al., 2021; Mastoraki et al., 2022a).
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