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Chemical composition and nutritive value of wild and cultured Tilapia, Southern Iraq
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analysis was conducted for the two groups to determine moisture, protein, fat, ash, and nutritive
value. The results showed that the two groups' protein, fat, and nutritional values differ
significantly (P<0.05) between wild and cultured tilapia species. Wild fish have the highest
percentage of fat, protein, and nutritional value. Information about the chemical composition
of freshwater fishes is useful to nutritionists looking for low-fat, high-protein food sources.
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INTRODUCTION

The quality and safety of fish products have gotten
much attention (Dumas et al. 2010), and in this
regard, recent nutritional, genetic, and health studies
have focused on the chemical composition of fish
species (Tobin et al. 2006). Chemical composition is
an important nutritional quality factor influencing
fish’s nutrient and consumable quality (Azam et al.
2004; Breck 2014). Fish meats are preferred over
other white or red meats due to their lower lipid
content and higher protein content (Tobin et al.
2006). The moisture, protein, lipids, vitamins, and
minerals in fish meat contribute to its nutritional
value. Nutritionists interested in widely available
high-protein, low-fat diets, such as most freshwater
fish, can benefit from learning more about the
overall chemical composition of freshwater fish (Job
et al. 2015).

Tilapias are the world’s second most important
warm-water food fish, after carp. Tilapias play
significant role in global fisheries (Maclean et al.,
2002). To meet the growing human population,
aquaculture is increasing the demand for high-
quality fish products of various types (Queméner et
al. 2002). Consumer acceptance of farmed fish as
equal to or better than wild fish is a significant factor
(Olsson et al. 2003). Sometimes reports have

suggested that farmed fish quality is lower than wild
fish (Sylvia et al. 1995). However, contradictory
findings have also been reported (Jahncke et al.,
1988). Hernandez et al. (2001) reported that farmed
fish is less acceptable than wild fish. Sahu et al.
(2000) noted that the aquaculture sector focuses
more on fish meat quality as one of its commercial
aspects. The study of fish chemical components is
important because they influence the fish's industrial
traits and quality (Adeniyi et al. 2012). Measuring
proximate chemical composition, including protein,
lipids, and moisture content, is frequently required to
ensure compliance with food legislation and
commercial requirements (Zenebe & Boberg 1998).
The differences in the chemical components of fish
are entirely dependent on feed intake and closely
related to the environment of rearing in ponds or
nature. Most studies comparing the quality of wild
and farmed fish concentrate on the fish's chemical
components, nutritional value, and other physical-
chemical characteristics (Alasalvar et al. 2002;
Grigorakis et al. 2003; Grigorakis 2007).

As consumer knowledge has grown, acquiring
fish of the highest quality, enhanced safety, and
nutritional value following international standards is
necessary. Therefore, this study was done to
examine the chemical composition of the meat from
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Table 1. Average total length (cm) and Average total weight (g) of Redbelly tilapia and Nile tilapia samples collected from Shatt
Al-Arab River, and Marine Science Center earthen fishpond, Southern Iraq.

Nile tilapia (Oreochromis niloticus) Redbelly tilapia (Coptodon zillii)

Parameters (Mean=SD) Wild  (MeanSD) Cultured  (Mean+SD) Wild  (Mean+SD) Cultured
Length 21.43+4.31 20.56+2.45 14.55+1.01 13.69+£0.75
Weight 141.56+24.56 126.75+£39.33 77.71£13.61 77.17£11.22

Table 2. Chemical Composition of Redbelly tilapia and Nile tilapia collected from Shatt Al-Arab River, and Marine Science Center

earthen fishpond, Southern Irag.

Nile tilapia (Oreochromis niloticus)

Redbelly tilapia (Coptodon zillii)

Chemical components (%)

Wild Cultured Wild Cultured
Moisture 73.26240.668° 75.22141.1467° 71.48840.618¢ 78.34841.0092
Protein 16.878+0.1282 15.262+1010° 17.821+0.3472 15.121£0.116°
Fat 7.668+0.446% 6.973+0.765° 8.453+0.5952 4.284+0.66°
Ash 1.57+0.232b 1.855+0.136aP 2.234+0.3722 2.149+0.160?
Nutritive Value Kcal/100g 167.823+4.9372 152.125+12.935b 180.569+7.5832 125.9175+6.892°¢

farmed and wild Nile tilapia, Oreochromis niloticus,
and Redbelly tilapia, Coptodon zillii, collected from
Shatt Al-Arab River, and Marine Science Center
earthen fishpond, to offer the knowledge required for
farming fish with high quality in various farming
systems in Southern Iraq.

MATERIALS AND METHODS

Twenty mature individuals (both sex) of wild and
cultured Nile tilapia and Redbelly tilapia were
randomly collected from the Shatt Al-Arab River
and Marine Science Center earthen fishpond,
Southern Iraq (Table 1). Twenty samples of both
species from the wild (Shatt Al-Arab River) and
cultured (Marine Science Center earthen fish pond)
were chosen randomly for body chemical analysis.
The fish's moisture, crude protein, crude fat, and ash
contents were determined based on A.O.A.C.
(2000). The nutritive value content was calculated
from the chemical composition using values of 5.65
and 9.45 kcal g~! for protein and fat, respectively
(Henken et al. 1986).

Statistical analysis: SPPS (ver. 22, USA) was used
to analyze the data. Data were subjected to one-way
ANOVA and Duncan's multiple range tests to
determine the significant differences between the
means.

RESULTS
The results of the chemical composition of C. zi/lii

and O. niloticus are presented in Table 2. The highest
mean value of moisture content (78.348+1.009%)
was shown in the cultured Redbelly tilapia and
differed significantly (£P<0.05) from those of the
other tilapia fishes. Moreover, the highest mean
value of protein (17.821£0.347%) was measured in
the wild Redbelly tilapia but did not differ
significantly (#>0.05) from that of wild Nile tilapia
(16.87810.128%). Fat showed higher mean contents
(8.453+ 0.595%) in wild Redbelly tilapia but did not
differ significantly (#>0.05) from that of wild Nile
tilapia.

Ash content showed a higher mean value
(2.234+0.372%) by wild Redbelly tilapia but did not
differ significantly (P>0.05) from that of cultured
Redbelly tilapia. Higher nutritive value is in wild
Redbelly tilapia (180.569 * 7.583 Kcal/100g), which
does not differ significantly (P>0.05) from that of
wild Nile tilapia (167.823% 4.937 Kcal/100g).

The cultured redbelly and Nile tilapia have high
moisture content (Fig. 1). The differences in fat and
protein are presented in Figures 2 and 3, showing
that wild fish contain the highest fat and protein. The
highest ash content was recorded in the wild and
cultured redbelly tilapia fish (2.234%+ 0.372 and
2.1494£0.160%, respectively (Fig. 4). The results
revealed that wild fish had the highest nutritional
value (Fig. 5).
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Fig.1. Moisture content of Nile tilapia and Redbelly tilapia collected from Shatt Al-Arab River, and Marine Science Center earthen
fishpond, Southern Irag.
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Fig.2. Fat content of Nile tilapia and Redbelly tilapia collected from Shatt Al-Arab River, and Marine Science Center earthen
fishpond, Southern Irag.
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Fig.3. Protein content of Nile tilapia and Redbelly tilapia collected from Shatt Al-Arab River, and Marine Science Center earthen
fishpond, Southern Irag.
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Fig.4. Ash content of Nile tilapia and Redbelly tilapia collected from Shatt Al-Arab River, and Marine Science Center earthen
fishpond, Southern Iraqg.
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Fig.5. Nutritive value of Nile tilapia and Redbelly tilapia collected from Shatt Al-Arab River, and Marine Science Center earthen

fishpond, Southern Irag.

DISCUSSION
The current study aimed to evaluate and compare the
chemical composition of wild and cultured C. zillii
and O. niloticus collected from the Shatt Al-Arab
River and the Marine Science Center's earthen
ponds. Based on the results, there was a general trend
towards increasing the percentage of moisture in
culture as compared to wild fish, i.e. moisture
content in the cultured redbelly tilapia fish
(78.348+1.009%) and Nile tilapia
(75.221£1.1467%) were higher compared to
(71.488+ 0.618% and 73.262%+0.668%) in the wild
redbelly tilapia and Nile tilapia, respectively. The
current findings are consistent with the ranges
reported by other researchers (Saleh 1986; El-Ebzary
& El-Dashlouty 1992). The fat content in fish meat
is an important economic characteristic. Our results
showed that wild fish have the highest fat content.
The fish are commonly categorized as fatty (having
fat more than 10% weight) or medium-fat fish (fat 5-
10%) (Ahmed et al. 2010; FAO 2011). Therefore,
redbelly and Nile tilapia are medium-fat fish based
on this criteria. Excessive fat deposits degrade the
fish quality, and fat depots increase manufacturing
waste. The significant variation in total fat contents
of fish muscles among species is due to the
importance of fish muscle as a storage site and its
ability to deposit fat, but also to the feed of these
species in their natural environment, season, age, or
even the maturity of species (Bhavan et al. 2010;
Adewumi et al. 2014).

Fish are generally an important source of high-
quality animal protein and are used to supplement

diets in developing countries (Tadesse 2010). The
results showed that the total protein content was
higher in wild tilapia than in cultured ones.
Differences in chemical composition between wild
and cultured tilapia populations could be attributed
to environmental factors. Fish body composition is
influenced by both exogenous and endogenous
factors (Huss 1995). Exogenous factors influencing
fish body composition include fish diet composition
and environmental factors such as salinity and
temperature (Oliveira et al. 2003; Ibrahim et al.
2008; Saeed 2013; Younis et al. 2014). The most
important exogenous factor influencing proximate
composition is diet. Several studies have
investigated the effects of temperature, light,
salinity, pH, and oxygen concentration on proximate
composition, but these variables appear to have very
limited effects (Igbal et al. 2005; Anthony et al.
2016; Hasbullah et al. 2018). In this regard, Svasand
et al. (1998), Favaloro et al. (2002), and Flos et al.
(2002) reported that parameters such as feed type,
dietary intake level, and growth affect fish meat
quality. Endogenous factors, on the other hand, are
genetic and are associated with the life stage, age,
size, gender, and anatomical position of the fish
(Huss 1995).

These endogenous factors govern most of the
principles that determine the composition of fish.
The consumption of O. niloticus and C. zillii has
increased steadily due to low prices and high
nutritional value. Nutritionists looking for low-fat,
high-protein food sources can benefit from knowing
the chemical composition of freshwater fish. The
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evaluation of meat quality in various wild and
cultured populations of tilapia studied can lead to the
identification of a wild species suitable for
aquaculture.

In conclusion, wild and cultured redbelly and Nile
tilapia are good sources of fat and protein. Chemical
composition studies offer the knowledge required for
farming fish with high quality in various farming
systems in Southern Iraq.
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