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NUTRIENT COMPOSITION OF MALE
AND FEMALE NILE TILAPIA OREOCHROMIS NILOTICUS
(LINNAEUS, 1758) FROM CAPTURED AND CULTURED SOURCES

The demand of fish-derived proteins is growing globally and this poses a huge challenge to the
aquaculture sector. As Earlier research has focused mostly on the nutrient requirements and metabolic
processes of cultured species, recent findings has also acknowledged that there is a need to understand
how the compositions of diets influence physiological responses in farmed fish. This study assessed the
proximate nutrient composition of wild and cultured male and female Nile tilapia (Oreochromis niloti-
cus, Linnaeus, 1758). Forty Nile tilapia were sampled with twenty from both sources and equal distribu-
tion of sexes. Condition factor assessment showed that both sexes for cultured fish are in better condition
compared to their wild counterparts. Proximate analyses comprised moisture, lipid, ash, crude protein,
dry matter, crude fiber, and nitrogen-free extract. The means of the data were presented using means and
standard error and t-tests were used to determine the differences between the groups. In most of the pa-
rameters, there were no statistically significant differences; there was no difference in dry matter, ash, or
crude fiber values in the sexes and in origins. However, minimal variations were observed: male tilapia
had more crude protein and lipids, and females contained more nitrogen-free extract. This finding offers
useful information about the nutrient profile and condition status of O. niloticus and provide informa-
tion that can support sustainable aquaculture practices, fish processing decisions, and feed formulation.

Keywords: Nile tilapia, proximate composition, aquaculture nutrition, nutrient interaction, sustain-
able fish production.
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TaOunFu XKaFAaiiAQ ayAaHFaH )XoHe OCipiAreH epKeK )KoHe ypFallbl
HiA Tuasinusicbiibii, Oreochromis niloticus (Linnaeus, 1758)
KOPEKTiK Kypambl

Bykin eAemae 06anblk, TeKTEC akybl3papFa AEreH CypaHbiC apThill KeAeai, OYA akBakyAbTypa
caAacbliHa eAeYAI CbiH-KaTepAep TyFbi3yAd. bypbiHFbl 3epTTEyAep HeriziHeH ecipireTiH GaAblK TYPAEPIHiH
KOPEKTIK KaXKeTTIAIKTepi MeH MeTabOAM3MAIK yAepicTepiHe 6arblTTaACa, COHFbl FbIAbIMM eHbekTep
paLMOH KypaMbiHbIH bepMa >KarFAanbiHAA ©CIpIAeTiH OGaAbIKTapAbIH (PU3MOAOTUSIABIK, KayanTapbiHa
KaAai acep eTeTiHiH TYCIHYAIH MaHbI3AbIAbIFbIH KepceTeai. Ocbl 3epTTeyAe >kabarbl XaHe ecipiAeTiH
Hin TnaanusceiHbiH (Oreochromis niloticus, Linnaeus, 1758) aTtaabik, »K@He aHaAblK, AapaAapbiHbiH
NPOKCUMATTbIK, (Herisri) KOpekTik Kypambl GarasaHAbl. bapAbirbl KbIpblK, HiA TMAQNUSCHI aAbIHAbI:
OAApPAbIH, >KMbIPMachl >kabaibl OpTasaH, >KMbIPMacbl ©CIPIAETIH LApyallbIAbIKTaH, >KbIHbICTAPbl TEH
YAECTE TaHAAAAbl. YakbITlla KyW-xan Ko3dUUMeHTiH Gararay HaTueAepi GOMbIHILA 6CipiAeTiH
TUAQMUAAAPABIH €Ki >KbIHbICbI Ad >abarbl AapaAapMEH CaAbICTbIPFAHAQ >KaKCbl KYWMAE €eKeHi
aHbIKTaAAbl. [1pOKCMMATTbBIK TaAAQY bIAFAA, AUTIMATED, KYA, LUMKI NMPOTEUH, KYPFakK, 3aT, LWUMKI TaALLbIK,
YK&He a30TCbI3 3KCTPAKTMBTI 3aTTaPAbIH MOALLEPIH aHbIKTayAbl KaMTblAbl. HaTnxkeAep opTalua MeHAEp
MEH CTaHAAPTTbIK, KaTeAiK TYPIHAE YCbIHBIAABI, @A TOMTap apacbiHAAFb! albIPMALLIAbIKTAPAbI aHbIKTay
YLWIiH t-TeCT KOAAaHbIAAbL. KenTereH kepceTkiliTep 60MbiHLWA CTAaTUCTUKAABIK, TYPFbIAAQH MaHbI3AbI
anblpMallbIAbIKTAp 6arkaAMaAbl: KypFak, 3aT, KYA >KOHEe LUMKI TaALbIK, MOALIEPI XbIHbICKA AQ, LbIFY
TeriHe Ae 6alAaHbICTbl ©3repmeAi. AEereHMeH, LWamaAbl anbIPMALLbIAbIKTAP aHbIKTAAAbl: aTaAbIK,
TUAQMNUIAAPAQ LWKKI NMPOTEUH MEH AUMUATEP MOALLEP] >KOFAapbl BOAABI, A aHAAbIKTapblHAQ a30TCbI3
3KCTPaKTMBTI 3aTTapAbiH, YAecCi kebipek 60AAbl. AAbiHFaH HaTuxkeaep O. niloticus TypiHiH KOpPeKTik
NPOMUAI MeH (DUBMOAOTMSIABIK KyMi TypaAbl KYHAbI MOAIMET OepeAi >KoHe TypakTbl akBakyAbTypa
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MuTaTeAbHbIM COCTAaB CAaMLLOB U CAMOK HUAbCKOM TUAANUU
Oreochromis niloticus (Linnaeus, 1758), BbIAOBA€HHbIX
B MPUPOAHDBIX YCAOBUSX U BbipallLleHHbIX B aKBaKyAbTYpe

Cnpoc Ha 6eAKM pbIBHOIO MPOMCXOXAEHUS BO BCEM MMpPE PacTéT, YTO CO3AAET CEepbE3Hble Bbl-
30Bbl AASI CEKTOPA aKBaKyAbTypbl. ECAM paHee UCCAeAOBaHMS B OCHOBHOM OblAM COCPEAOTOYEHbI Ha
MUTaTEeAbHbIX MOTPEOHOCTAX U MeTaboAMUYECKMX MPOLECCaX KYAbTUBMPYEMbIX BUAOB, TO MOCAEAHME
paboTbl TaK)Ke NOAYEPKMBAIOT HEOOXOAMMOCTb MOHMMAHMS TOr0, KAk COCTaB PALLMOHOB BAMSIET HA (hu-
3MOAOTMYECKME PeakLmK BbipaLLMBAaEMON pbibbl. B AaHHOM MccaepA0BaHUM BbiAa OLEHeHa NMPOKCMMaT-
Hasl (OCHOBHasI) MMTaTeAbHast KOMMO3MLMS AMKOM U KYAbTUBMPYEMOM HUAbCKOM TuAanmm (Oreochromis
niloticus, Linnaeus, 1758) camuoB 1 camok. bbIAO 0TOGpaHO COPOK 0COBGEN HUABCKOWM TMAAMUM: MO
ABaALLATb M3 KKAOW Trpynmbl (AMKasi U KyAbTUBMpYEMas pbi6a) C PaBHbIM COOTHOLLEHMEM MOAOB.
OueHka KoarLmMeHTa yNMTaHHOCTM MOKa3aAa, YTo 0COOM 060MX MOAOB M3 KYAbTUBUPYEMbIX YCAO-
BUI HAXOASTCS B AyYLLiEM COCTOSIHUM MO CPABHEHMIO C AMKUMU. [1pOKCHMMAaTHbIN aHaAU3 BKAIOYAA onpe-
AEAEeHMe COAEpP>KaHUS BAAru, AUMMAOB, 30Abl, CbIPDOTrO MPOTENHA, CYXOro BeLLeCTBa, CbIPOM KAETYATKM
1 6e3a30TUCTbIX IKCTPAKTUBHbIX BELLECTB. Pe3yAbTaTbl MPEACTABAEHbl B BUAE CPEAHMX 3HAYEHUI U
CTaHAQPTHOM OWMOKM; AAS OMPEAEAEHMS PA3AMUMIA MEXKAY FPYMMamMu UCMOAb30BAAMUCH t-KpUTEPUU.
o GOAbLUMHCTBY MOKa3aTeAen CTaTUCTUUYECKM 3HAUMMbIX PA3AMUMIA BbISIBAEHO He OblAO: He obHapy-
>KEHO Pa3AMuUMii B COAEP>KAHUM CYXOro BeLLLeCTBa, 30Abl U CbIPOM KAETYATKM MEXKAY MOAaMM U MO Mpo-
MCXOXAEHMIO PblBbl. OAHAKO OTMEYEHbI HE3HAUUTEAbHbIE BapMaLMK: Y CaMLIOB TMAANuMK ObIAO BOAbLLE
CbIPOro NMpoTerHa U AUMUAOB, TOTAQ KakK Y CaMOK — GOAee BbICOKOE coaepyKaHue 6e3a30TUCTbIX 3KC-
TPaKTMBHbIX BelecTB. [ToAyUYeHHble pe3yAbTaTbl AQIOT MOAE3HYIO MH(POPMaLMIO O MUTATEABHOM MpPO-
duae n coctosgHum O. niloticus n MOTyT BbITb MCMOAb30BaHbl AASI MOAAEPIKKM YCTONUMBbBIX MPAKTUK

AKBaKYAbTYPbI, MPUHSATUS PELLIEHNIA B nepepaboTke pbibbl M pa3paboTKM KOPMOB.
KAtoueBble CAOBa: HUAbCKAs TMAAMUS, MPOKCMMATHbIM COCTaB, MUTaHME B aKBaKyAbType, B3aMMO-
AENCTBUE MUTATEAbHbIX BELLECTB, YCTOMYMBOE MPOU3BOACTBO Pbibbl.

Introduction

Fish has always been a potential source of ani-
mal protein and essential nutrients in Africa and the
world over, it is needed for the maintenance of a
healthy body (Albashr, et al.,, 2024). Fish of vari-
ous species don’t provide the same nutrient profile
to their consumer and the nutritive value of a fish
varies with season (Pyz-Lukasik et al., 2020). Nile
Tilapia (Oreochromis niloticus) is one cichlid wide-
ly distributed in the inland water bodies in Nigeria.
Although, they are mainly fresh water fish O. ni-
loticus has been described as euryhaline and can
disperse along brackish coastlines between rivers
(Stauffer et al., 2022). Tilapia species is esteemed
as food; affordable and supporting both small scale
subsistence and commercial fisheries in Nigeria (If-
edayo et al., 2020). It grows to a maximum length of
62 cm, weighing 3.65 kg at an estimated 9 years of
age (Dwivedi et al., 2016). The average size (total

length) of O. niloticus is 20 cm (Langi et al., 2024).
Proximate composition of fish involves the determi-
nation of moisture, lipid, protein and ash content.
Carbohydrate is determined by difference (Bland et
al., 2021). The proximate composition of fish is af-
fected by a diversity of factors such as: size, sexual
maturation, temperature, salinity, exercise, ration,
time and feeding frequency, starvation, type and
amount of dietary ingredients (Raposo et al., 2023).
Protein and ash contents do not vary as often as lip-
id, since it is not impacted by diet, but mainly is de-
termined by the species type, genetic characteristics
and size (Islam et al., 2021; Raposo et al., 2023).
Furthermore, environmental stressors and water
quality can also influence the proximate composi-
tion, affecting nutrient accumulation and overall fish
health (Canosa & Bertucci, 2023).

The condition factor of fishes is the most impor-
tant biological parameter which provides informa-
tion on condition of fish species and the entire com-
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munity and is of high significance for management
and conservation of natural populations (Tibihika
et al., 2023). It is also a parameter of the state of
well-being of the fish that determines present and
future population success because of its influence on
growth, reproduction and survival (Ngodhe & Owu-
or, 2019). Condition factor has been used as an in-
dex of growth and feeding intensity (Kamble et al.,
2024). It decreases with increase in length (Famoofo
& Abdul, 2020); and also influences the reproduc-
tive cycle in fish (La Rosa et al., 2025). It also serves
as an integrative indicator of fish energy reserves
and capacity to withstand environmental stressors
such as pollution or poor water quality (Akintade,
Edwin, & Simon, 2016). Moreover, condition fac-
tor is useful in fisheries biology for comparing fish
populations across different habitats or time peri-
ods, helping detect environmental degradation or
resource limitation (Li et al., 2023). In aquaculture
practice, a consistently high condition factor among
stocked fish may indicate effective feeding regimes
and good overall welfare, which can support bet-
ter survival and yield outcomes (Azrita, Syandri,
& Aryani, 2024). This study aimed to evaluate the
proximate nutrient composition and condition factor
of male and female Nile tilapia (Oreochromis niloti-
cus) from captured and cultured sources to provide
insights for sustainable aquaculture management,
feed formulation, and fish processing practices.

Materials and methods

Sample collection

Forty samples of Nile Tilapia (Oreochromis ni-
loticus) were obtained from Zobe dam and Ni’ima
fish farm located along Dutsi-ma/Kankara Road,
Katsina State, Nigeria. The samples comprises of 20
captured and 20 cultured fish, having 10 males and
10 females each.

Length-Weight Measurement of Fishes

Length and weight of the 40 fish samples were
determined immediately before chilling them with
ice. Length was measured using measuring board
while the weight was measured using sensitive
weighing balance. The length and weight obtained
were used to estimate the condition factor using Ful-
ton’s index which was calculated using Htun-Han
(1978) equation with formula given below:

K=100W/L?

Where W= Weight of the Fishes
L= Length of the fishes
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K= Condition Factor

Preparation of fish sample

Fish samples were packaged separately in a
labeled polythene bags containing ice chips at a
low temperature (3°C), the fishes were gutted and
thoroughly washed with clean water. Sample were
pooled together to form composite samples. Each
fish sample was cleaned and dried in a hot-air oven
at 105 °C to constant weight. The dried muscles were
then ground into powder using a mortar and pestle
and labelled for proximate composition analysis.

Proximate Analysis

Analysis such as determination of dry matter,
ash content, lipid content, crude protein content etc.
was carried out in the university’s biochemistry lab-
oratory by using the 2012 AOAC standard.

Statistical analysis

The data were presented using mean and stan-
dard error. T-test was used to test for significance
difference between the treatments. All analysis was
done using SPSS version 22.

Results and discussion

The results obtained after the statistical analysis
were interpreted and presented in the tables below.

Condition factor

Male

Table 1 shows the length, weight and condi-
tion factor of the male fishes from both captured
and cultured sources. The length was significantly
higher (P<0.05) in captured (19.58+0.38cm) com-
pared to cultured fishes (16.64+0.81cm). The weight
was also higher in captured (133.80+7.32) but the
difference was not significant from that of culture
(113.60+5.40). However, the condition factor was
significantly different between the two sources, with
cultured having higher value of 2.56+0.27 compared
to 1.78+0.04 in captured.

Table 1 — Condition factor of male O. niloticus from capture
and culture sources

Parameters Captured Cultured

Length (cm) 19.58+0.38° 16.64+0.81°

Weight (g) 133.80+7.32°® 113.60+5.40°

Condition Factor (K) 1.78+0.04° 2.56+0.27¢

Note: values are expressed as mean + SE (standard error)
Means with different superscript across rows are significantly

different (p<0.05).
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Female

In table 2, the mean length, weight and con-
dition factor of the female fishes from captured
and cultured sources are shown. The Length
was significantly higher (P<0.05) in captured
(18.72 £ 0.37cm) compared to cultured fishes
(17.04+0.38cm). The mean weight 129.40+6.04¢g
and 114.40+1.83g was obtained for both captured
and cultured sources respectively, the captured
fishes possessed slightly higher value than the cul-
tured fishes but there was no significant difference.
The condition factor (1.97+0.04 and 2.34+0.15) for
both sources, the cultured fishes contained slightly
higher value than the captured and also not signifi-
cantly different.

Table 2 — Condition factor of female O. niloticus from capture
and culture sources

Parameters Captured Cultured
Length(cm) 18.72+0.37* 17.04+0.38°
Weight(g) 129.40+6.04 ¢ 114.40+1.83¢
Condition Factor (K) 1.97+0.04* 2.34+0.15*

Note: values are expressed as mean + SE (standard error)
Means with different superscript across rows are significantly
different (p<0.05).

Proximate Composition (Sources)

From the table 3, the ash content for the cul-
tured fishes (25.70+0.01%) recorded significantly
higher mean value (P<0.05) than the captured fishes
(18.32+0.04%). The dry matter content for captured
and cultured (95.97+1.39% and 97.13£1.26%),
crude protein (48.00+2.00% and 50.09+7.85%) and
oil (3.57£0.11% and 4.09+0.03%) all possessed
slightly higher values for the cultured than the
captured. However, the crude fiber (1.71£0.02%
and 1.65+0.04%) and the nitrogen free extract
(28.414£2.09% and 18.42+7.81%) for captured and
cultured sources respectively possessed slightly
higher value in the captured source than the cul-
tured.

Table 3 — Proximate Parameters for Captured and Cultured O.
niloticus

Parameters Captured Cultured
D.M 95.97+1.39¢ 97.13+1.26®
CP 48.00+2.00® 50.09+7.85¢
CF 1.71+0.02° 1.65+0.04¢
Oil 3.57+0.11* 4.09+0.03*
Ash 18.32+0.04° 25.70+0.01*
NFE 28.414£2.09¢ 18.42+7.81¢

Note: values are expressed as mean + SE (standard error)
Means with different superscripts across rows are significantly
different (p<0.05).

Key: D.M= Dry matter, Ash= ash content, Oil= Oil content, CP
= crude protein content, CF= Crude Fiber, NFE= Nitrogen Free
extract.

Proximate Composition (Sex)
The proximate parameters for male and female
O. niloticus are shown in Table 4 below.

Table 4 — Proximate Parameters for Male and Female O.
niloticus

Parameters Male Female
DM 96.49+1.9* 96.61+0.74°
CP 53.97+3.97° 44.12+1.89%
CF 1.67+0.06° 1.69+0.01*
OIL 3.87+0.12° 3.79+0.33°
ASH 22.03+3.75* 22.06+£3.71%
NFE 18.47+7.86° 28.36+2.14%

Note: values are expressed as mean + SE (standard error)
Means with different superscripts across rows are significantly
different (p<0.05).

Key: D.M= Dry matter, Ash= ash content, Oil= Oil content, CP
= crude protein content, CF= Crude Fiber, NFE= Nitrogen Free
extract.

All the parameters in the table for both male and
female were not significantly different (P>0.05).
Although the dry matter for male and female fish-
es (96.49£1.91% and 96.61+£0.74% respectively),
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Ash (22.03+£3.75% and 22.06+£3.71%), and crude
fiber (1.67+0.06% and 1.69+0.01%) all possessed
similar value for both. However crude protein for
male (53.97£3.97%) shows slightly higher value
than the female fishes (44.12+1.89%). The oil con-
tent for male (3.874+0.12%) also had slightly higher
values than that of female (3.79+0.33%). Nitrogen
free extract value for female (28.36+2.14%) showed
slight difference compared to the male fishes
(18.47+7.86%).

In this study, relationship between male and fe-
male O. niloticus from the wild and cultured source
in terms of their proximate composition, length,
weight and condition factor were investigated.

Condition Factor

The condition factor is an indicator for well-
being of the fish and reflects how the fish gained
weight in relation to length. These results showed
that the different environments (wild and culture)
of study were suitable for Nile tilapia growth but
the male fishes had a higher and better values. This
showed that the males were doing better than the
female in terms of weight and length. Results ob-
tained for the wild male and female fishes (1.78 and
1.97 respectively) are similar with the finding of
Makeche et al. (2023) who reported the condition
factor of male and female Oreochromis niloticus
from capture fisheries as 1.41 and 1.95 respectively.
However, Ahmadi (2024) reported values of male
and female Nile tilapia cultured in fish pond as 1.80
and 1.82 respectively, which are in partial agree-
ment with the current study with 2.56 and 2.34. The
differences between the condition factors calculated
in the present study and the earlier ones may be due
to age, environmental influences, feed scarcity in the
wild, feed quality and feeding systems. Sumaoy et
al. (2025) found insignificant difference in length
or weight growth rate between the sexes of fish in
the pond and also the condition factor showed no
changes. Makeche et al. (2023) reported that results
of growth analysis and measurements of nutritional
status (condition factor) showed only minor differ-
ences between wild and pond reared and condition
factor is the most commonly used as indicator for
nutritional status.

Proximate Composition

In this study, relationship between male and fe-
male O. niloticus from the wild and cultured source
in terms of their proximate composition. The dry
matter of the captured and cultured fishes was ob-
served to have a percentage mean value of 95.97%
and 97.13% respectively. The male and female fish
species on the other hand was also observed to have
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a mean value of 96.49% and 96.61% respectively.
The result is similar to work done by Kirimi et al.
(2022) with mean value of 92% for cultured fishes
and also Hammed et al. (2022) with mean value of
87.28% for wild fishes. The crude protein of the cap-
tured and cultured fishes was observed to have no
significant difference. The male and female fishes
on the other hand also had no significant difference.
The result is in contrary to work done by Al-Taee et
al. (2022) with protein mean value of 16.88% and
15.26% for wild and cultured fishes respectively.
The higher value for cultured fishes from the pres-
ent study may be as a result of age variation, qual-
ity of food and feeds and the feeding systems on
the farm. However, the male fishes possessed the
higher mean value because the female fishes are
mouth brooders and they fed less during this pro-
cess and they may also have less access to quality
proteinous feeds compared to the male fishes. The
result agrees with the work reported by Hammed et
al. (2022). The percentage mean value of crude fat
contained in wild and cultured fishes were 3.57%
and 4.09% respectively. This result agrees with then
work done by Al-Taee et al. (2022) with fat percent-
age mean value of 7.67% for captured O. niloticus.
Hammed et al. (2022) reported a mean percentage
of fat for cultured O. niloticus which is not similar
to the present study. However, Yagoub et al. (2025)
recorded 11.11% for cultured O. niloticus which is
higher than the current study with mean values of
3.87% and 3.79%. The cultured fishes had higher
value from the present study which may be due to
factors such as age, nature of the environment, feed-
ing systems and composition of feeds fed to them on
the farm. The male also possessed the higher mean
value because the female fishes are mouth brood-
ers. The ash content of the captured and cultured
fishes was observed to have a value of 18.32% and
25.7% respectively. The male and female fish spe-
cies on the other hand was also observed to have
a mean value of 22.03% and 22.06% respectively.
The result is in line with the work done by Al-Taee
et al. (2022) with mean value of 1.57% for wild O.
niloticus and 1.86% for cultured fishes respectively.
However, Yagoub et al. (2025) reported the percent-
age mean values of 19.39% for cultured O. niloticus
which are different from the current study as stated
above.

Conclusion

As shown in the current research, the proximate
composition of the cultured O. niloticus was signifi-
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cantly higher than their wild-caught counterparts,
hence highlighting their nutritive superiority, with
protein and lipid contents being higher. Moreover,
the cultured O. niloticus showed higher condition
factor indices in both sexes, indicating an excel-
lent overall well-being and physiological stability
compared with their wild fishes. male fish from both
sources were found to have higher protein and fat
content, while females had higher nitrogen-free ex-
tract. All of these findings provide an essential infor-
mation for sustainable aquaculture and suggests that
cultured male O. niloticus can provide enhanced nu-

tritional advantages, and that the adoption of man-
agement tools that focus on enhancing condition
factor can result in improved growth, health, and
production outcomes.
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