


COMPARATIVE LIPIDOMICS AND BREAST MUSCLE FATTY ACID PROFILING IN INDIGENOUS AND EXOTIC GUINEA FOWL (NUMIDA MELEAGRIS) UNDER INTENSIVE MANAGEMENT

Abstract
This study conducted a comparative analysis of blood lipid profiles and breast muscle fatty acid composition in indigenous (Nigerian Helmeted) and exotic (Lavender) guinea fowl (Numida meleagris) reared under standardized intensive conditions in Jos, Nigeria, using a 2 × 2 factorial design (breed × sex; n = 84 birds selected from 134). Serum total cholesterol (TC), triglycerides (TG), high-density lipoprotein (HDL-C), and low-density lipoprotein (LDL-C) were quantified enzymatically, while fatty acid methyl esters from breast muscle were analyzed via gas chromatography. No significant breed differences were observed in TC, HDL-C, or LDL-C (P > 0.05), but TG tended to be higher in exotic birds (P = 0.08). Sex significantly influenced TG (higher in males; P = 0.04) and LDL-C (higher in males; P = 0.042), with interactions showing male exotic birds with the highest TG (0.87 ± 0.05 mmol/L). Breast muscle revealed breed-specific patterns: indigenous birds had higher short/medium-chain saturated fatty acids (SFAs; C10:0, C12:0, C16:0; P < 0.001), while exotic birds exhibited elevated stearic (C18:0) and oleic (C18:1) acids (P < 0.001), particularly in females (oleic: 58.71 ± 4.24%). Polyunsaturated fatty acids (PUFAs) were similar across groups (P > 0.05). Results indicate genetically driven metabolic differences, with exotic breeds favoring monounsaturated fatty acids for superior meat quality and indigenous breeds emphasizing SFA synthesis for environmental adaptation. These findings support targeted crossbreeding to enhance productivity and nutritional value in tropical guinea fowl production.
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1.0	INTRODUCTION
Guinea fowl (Numida meleagris) production represents a vital and expanding sector of the Nigerian poultry industry, prized for its distinctly flavored, lean meat, which is high in protein and low in fat. These birds are also recognized for their hardiness and adaptability to the extensive, often challenging, management systems prevalent in the region (Fayeye et al., 2021; Yakubu et al., 2020). While indigenous varieties of guinea fowl are central to rural and small-scale farming, there is a growing interest in exotic breeds, such as the Pearl and Lavender, for their potential to enhance growth rates and egg production (Kouassi et al., 2019; Adeyemo et al., 2022). However, despite the increasing integration of these exotic genetic stocks, there remains a significant knowledge gap concerning the comparative physiological and biochemical characteristics of indigenous and exotic guinea fowl when raised under the specific agro-climatic conditions of Nigeria. Blood lipid profiles, which include measurements of total cholesterol (TC), triglycerides (TG), high-density lipoprotein (HDL), and low-density lipoprotein (LDL), are well-established and reliable biomarkers for assessing metabolic health, cardiovascular disease risk, and overall meat quality in poultry (Mossab et al., 2020). The concentrations of these lipids are intricately regulated by a combination of genetic predisposition, dietary intake, and environmental factors, and as such, they provide valuable insights into the metabolic efficiency of different breeds (Oke et al., 2023). Concurrently, the fatty acid composition of guinea fowl meat is a critical determinant of its nutritional value, shelf-life, and sensory properties (Laudadio et al., 2012). The balance between saturated fatty acids (SFAs), such as palmitic acid (C16:0) and stearic acid (C18:0), and unsaturated fatty acids, including monounsaturated (MUFAs) and polyunsaturated fatty acids (PUFAs), not only influences the physical characteristics of the meat, like firmness, but also its health implications and flavor profile (Wood et al., 2008; Śmiecińska et al., 2024). While some research conducted in temperate climates has suggested that exotic guinea fowl may possess more favorable lipid profiles, with higher HDL and lower LDL levels compared to their indigenous counterparts (Konlan et al., 2019; Śmiecińska et al., 2024), there is a paucity of such comparative data from tropical environments, particularly under the cool tropical climate of Jos and within intensive management systems (Koné et al., 2022). Furthermore, the fatty acid profiles of Nigerian guinea fowl have been largely unexplored. Therefore, this study was designed to conduct a comparative analysis of the blood lipid profiles and breast muscle fatty acid composition of indigenous and exotic guinea fowl reared under standardized, controlled conditions in Nigeria. We tested the hypothesis that exotic guinea fowl exhibit lower atherogenic lipids and higher monounsaturated fatty acids than indigenous counterparts under identical management. The framework is intended to provide crucial baseline data to inform the development of effective breeding strategies and nutritional programs aimed at enhancing the productivity and meat quality of guinea fowl in Nigeria and other tropical regions.
2.0	MATERIALS AND METHODS
2.1 Study Location
The study was conducted at the University of Jos, Department of Animal Production Research and Teaching Farm, located in Jos North Local Government Area (LGA), Plateau State, Nigeria (9°52′N, 8°54′E; elevation ≈1,238 m above sea level). The region features a tropical highland climate with distinct wet (April–October; mean annual rainfall ≈1,400 mm) and dry (November–March) seasons, and moderate temperatures (18–25°C), minimizing heat stress and environmental variability that could confound guinea fowl responses (Akinyemi et al., 2019).


2.2 Experimental Animals
A total of 134 day-old guinea fowl keets (Numida meleagris) were used in the study. This comprised 71 indigenous keets (Local Nigerian Helmeted type) and 63 exotic keets (Lavender variety) obtained from a commercial hatchery in Oyo State, Nigeria. Upon arrival, all keets were wing-banded, vaccinated, and brooded communally under uniform conditions for the first five weeks. At six weeks of age (42 days), the keets were weighed, sexed by cloacal examination, and allocated to experimental treatments. A total of 84 birds (balanced for breed, sex, and body weight) were randomly assigned at 6 weeks to four treatment groups consisting of exotic females, exotic males, indigenous females and indigenous males. Each treatment group consisted of 21 birds and was replicated three times, with 7 birds per replicate (pen). This resulted in a total of 12 experimental pens (3 replicates × 4 treatments) in factorial design layout. The remaining keets were excluded from the trial to achieve balanced group sizes and uniform stocking density. At 112 days of age (16 weeks), all birds were fasted for 12 hours, and one bird per pen (n = 3 per treatment; total n = 12) was randomly selected for blood sampling. Subsequently, two additional birds per pen were humanely slaughtered for breast muscle collection for fatty acid analysis. 
2.3 Housing and Management
Keets were housed in 12 identical deep-litter pens (3 m × 2 m × 2.5 m; 0.6 m²/bird stocking density) under a naturally ventilated open-sided shed with galvanized roofing and concrete floors bedded with 7 cm wood shavings (renewed bi-weekly to maintain dryness). Each pen had galvanized feeders and automatic nipple drinkers for ad libitum access. Lighting followed a 23L:1D photoperiod initially, transitioning to 16L:8D by week 6. During brooding (weeks 0–6), keets received a commercial crumbled starter diet (24% crude protein, 3201 kcal/kg ME; provided ad libitum; TABLE S1). 
From week 7 onward, all young guinea fowl were fed a single, uniform grower-finisher mash compounded in-house to meet the nutritional requirements of growing guinea fowl as specified by the National Research Council (NRC, 1994). The diet contained 17.01% crude protein (CP) and 2,930 kcal/kg metabolizable energy (ME), with no antibiotics, coccidiostats, or growth promoters. The same batch of feed was used across all four treatment groups (exotic/indigenous × male/female) to eliminate dietary variation as a confounding factor in breed and sex comparisons. The diet was formulated using locally available ingredients and mixed in a horizontal ribbon mixer (50 kg batch) to ensure homogeneity. The formulation and calculated nutrient composition are presented in Table S1. A vaccination schedule was administered which included gumboro (infectious bursal disease) at days 7 and 21 (oral, 1 dose/bird); LaSota (Newcastle disease) at days 14 and 42 (intra-ocular, 1 dose/bird). Prophylactic anticoccidials (amprolium, 0.0125% in water) were administered weeks 3 to 6. Deworming (levamisole, 20 mg/kg BW) occurred at weeks 8 and 12.
2.4 Laboratory Analyses
2.4.1 Lipid Profile
The lipid profile analysis was conducted at Veterinary Teaching Hospital, Polo, Jos, Plateau State. At week 16, blood samples (5 mL per bird) were collected via jugular venipuncture into EDTA-free tubes prior to slaughter. Samples were centrifuged at 3,000 × g for 10 min at 4 °C to obtain serum, which was aliquoted and stored at −20 °C until analysis (within 7 days). Serum total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) were determined using enzymatic colorimetric kits (Randox Laboratories Ltd., UK) on a semi-automated analyzer (Mindray BS-200, China), following the manufacturer’s instructions.
Total cholesterol was quantified using the cholesterol oxidase–phenol–4-aminoantipyrine (CHOD–PAP) method (Allain et al., 1974), where cholesterol esters are hydrolyzed by cholesterol esterase to free cholesterol, oxidized by cholesterol oxidase to cholest-4-en-3-one and hydrogen peroxide (H₂O₂). The H₂O₂ reacts with 4-aminoantipyrine and phenol in the presence of peroxidase to form a quinoneimine dye, measured at 500 nm (linear range: 0–10 mmol/L).
Triglycerides were measured by the glycerol-3-phosphate oxidase–phenol–4-aminoantipyrine (GPO–PAP) method (Fossati and Prencipe, 1982), in which triglycerides are hydrolyzed by lipase to glycerol and fatty acids. Glycerol is phosphorylated to glycerol-3-phosphate, oxidized to dihydroxyacetone phosphate and H₂O₂, which reacts with 4-aminoantipyrine and sodium azide to form a colored complex (absorbance 500 nm; linear range: 0–11.3 mmol/L).
HDL-C was determined using a direct homogeneous enzymatic assay (Rifai et al., 1999), where detergents selectively solubilize non-HDL lipoproteins and cholesterol esterase/oxidase reagents quantify HDL-C at 600 nm (linear range: 0–2.6 mmol/L). LDL-C concentration was estimated using the Friedewald equation (Friedewald et al., 1972):
LDL-C=TC−HDL-C−(TG/2.2)
where all parameters are expressed in mmol/L and the equation is valid for TG < 4.5 mmol/L. Analyses included appropriate blanks and quality controls using Randox calibrators, and results were expressed in mmol/L.

2.4.2 Fatty acid analysis 
The fatty acid profile analysis was conducted at Nutrition Laboratory of the Department of Animal Production, Faculty of Agriculture, Adamawa State University, Mubi. Breast muscle samples (10 g) were excised post-chilling, vacuum-packed, and stored at −80 °C until analysis. Total lipids were extracted according to the method of Folch, Lees, and Sloane Stanley (1957). Samples were homogenized in chloroform:methanol (2:1, v/v; 20× sample weight), salted with 0.88% KCl, and allowed to separate into two phases. The lower organic phase was collected, evaporated under nitrogen, and lipids were weighed to the nearest ±0.1 mg, yielding between 2–5%. 
Fatty acid methyl esters (FAME) were prepared following the procedure of Ichihara and Fukubayashi (2010). Lipid extracts (50 mg) were refluxed in 2 mL of BF₃-methanol (14% w/v) at 100 °C for 3 min, cooled, and extracted three times with 2 mL hexane. The combined extracts were washed with distilled water, dried over anhydrous sodium sulfate (Na₂SO₄), and concentrated. FAME were analyzed using a gas chromatograph (GC-2010 Plus, Shimadzu, Japan) equipped with an AOC-20i autosampler, Rtx-2330 column (60 m × 0.25 mm × 0.2 μm), and a flame ionization detector (FID) set at 260 °C. Helium was used as the carrier gas at 1 mL/min. The oven was programmed at 140 °C (5 min hold), ramped at 4 °C/min to 220 °C, and held for 10 min. The injector temperature was maintained at 250 °C with a split ratio of 50:1. Peak identification was achieved by comparing retention times with those of a Supelco 37-component FAME standard (Sigma-Aldrich, USA), and quantification was performed using normalized relative percentage areas. Detector response factors were calibrated with standards, and intra-assay coefficient of variation (CV) was maintained below 2%.


2.5	Statistical analysis
Data were analyzed as pen means (n = 3 per treatment) using R version 4.3.2 (R Core Team, 2023) within RStudio (Posit, Boston, MA). A two-way ANOVA was performed to evaluate the main effects of breed (exotic vs. indigenous) and sex (female vs. male), and their interaction using the aov () function from the stats package. Assumptions of normality and homogeneity of variances were verified using Shapiro-Wilk (shapiro.test ()) and Levene’s test (leveneTest () from the car package; Fox and Weisberg, 2019), respectively. Where assumptions held, Tukey’s Honestly Significant Difference (HSD) post-hoc test was applied using TukeyHSD () to identify significant differences among treatment combinations (P < 0.05). For marginal (main effect) comparisons, one-way ANOVA was conducted separately by breed and sex using: Descriptive statistics (mean ± standard error) were computed using the dplyr package (Wickham et al., 2023). Results are reported as mean ± SE. Significance was declared at P < 0.05. 
3.0	Results
3.1 	Lipid profile of exotic and indigenous guinea fowl
The comparison of serum lipid profiles between exotic and indigenous guinea fowl revealed no statistically significant differences across most parameters (Table S2). Total cholesterol levels were comparable between the two groups (2.75 ± 0.11 mmol/L for exotic vs. 2.74 ± 0.34 mmol/L for indigenous; p = 0.96). Similarly, HDL and LDL concentrations did not differ significantly, with mean HDL values of 1.32 ± 0.30 mmol/L (exotic) and 1.18 ± 0.06 mmol/L (indigenous; p = 0.22), and LDL values of 1.43 ± 0.32 mmol/L and 1.49 ± 0.29 mmol/L, respectively (p = 0.72). However, triglyceride levels tended to be higher in the exotic birds (0.73 ± 0.16 mmol/L) compared with the indigenous group (0.51 ± 0.24 mmol/L), showing a marginal difference (p = 0.08). 
The comparison of blood lipid profiles between male and female guinea fowl showed that most parameters were not significantly different, except for triglycerides (Table S3). Total cholesterol levels were slightly higher in males (2.81 ± 0.19 mmol/L) than in females (2.68 ± 0.25 mmol/L), but this difference was not statistically significant (p = 0.34), indicating that both sexes maintain similar cholesterol concentrations. Likewise, HDL and LDL values were comparable between sexes. HDL levels were 1.28 ± 0.30 mmol/L in females and 1.22 ± 0.11 mmol/L in males (p = 0.60), while LDL levels were 1.37 ± 0.37 mmol/L and 1.55 ± 0.18 mmol/L, respectively (p = 0.25). However, triglyceride concentration showed a statistically significant difference (p = 0.04), with males having higher levels (0.74 ± 0.24 mmol/L) compared to females (0.50 ± 0.12 mmol/L). 
The interaction between breed and sex on blood lipid profiles of guinea fowls are presented in Table 1. There were no significant (P > 0.05) differences among the groups for total cholesterol and HDL cholesterol, indicating a relatively similar lipid balance across sex and breed. However, significant (P < 0.05) differences were observed in triglycerides and LDL cholesterol levels.
Male exotic guinea fowls had the highest triglyceride concentration (0.87 ± 0.16 mmol/L), which was significantly different (P = 0.049) from that of exotic females (0.59 ± 0.15 mmol/L) and indigenous females (0.42 ± 0.18 mmol/L). Indigenous males (0.61 ± 0.23 mmol/L) had intermediate triglyceride levels. LDL cholesterol followed a similar trend, with both male exotic and male indigenous birds showing higher values (1.55 ± 0.19 and 1.55 ± 0.21 mmol/L, respectively) compared to their female counterparts.
	Table 1: Blood lipid profile (mmol/L) of indigenous and exotic guinea fowl

	
	             Exotic
	                 Indigenous
	

	Parameter
	Female
	Male
	Female
	Male
	P values

	Total Cholesterol
	2.66 ± 0.11
	2.84 ± 0.16
	2.70 ± 0.32
	2.79 ± 0.22
	0.920

	Triglycerides
	0.59 ± 0.15b
	0.87 ± 0.16a
	0.42 ± 0.18b
	0.61 ± 0.23ab
	0.049

	HDL Cholesterol
	1.35 ± 0.33
	1.29 ± 0.06
	1.21 ± 0.11
	1.14 ± 0.15
	0.585

	LDL Cholesterol
	1.32 ± 0.32b
	1.55 ± 0.19a
	1.43 ± 0.27b
	1.55 ± 0.21a
	0.042


a,bMeans in a row with different superscripts differ significantly (P < 0.05).

3.2 Fatty acid profile of exotic and indigenous guinea fowl
The effects of breed on the fatty acid composition of guinea fowl are presented in Table S4. Significant (P < 0.05) differences were observed between exotic and indigenous guinea fowls for most fatty acids, except for myristic (C14:0), linoleic (C18:2), and linolenic (C18:3) acids. Indigenous guinea fowls exhibited significantly higher concentrations of short- and medium-chain saturated fatty acids such as capric (C10:0), lauric (C12:0), and palmitic (C16:0) than their exotic counterparts. Conversely, exotic guinea fowls recorded higher values for stearic (C18:0) and oleic (C18:1) acids, while arachidic acid (C20:0) was slightly greater in the exotic breed (P = 0.042). The similarity in linoleic and linolenic acid contents across breeds (P > 0.05) suggests no breed influence on polyunsaturated fatty acids (PUFA).
For sex effects (Table S5), significant (P < 0.001) differences were observed for myristic (C14:0), palmitic (C16:0), stearic (C18:0), oleic (C18:1), linoleic (C18:2), and linolenic (C18:3) acids. Males had higher concentrations of myristic, palmitic, and linoleic acids, while females had higher levels of oleic and arachidic acids. No significant differences were found in capric, lauric, or arachidic acids between sexes (P > 0.05).
The interaction between breed and sex effects on fatty acids profile of indigenous and exotic guinea fowls is presented in Table 2. Significant (P < 0.05) variations were observed among the groups for most fatty acids except for linoleic (C18:2) and linolenic (C18:3) acids. Capric acid (C10:0) concentration was highest in indigenous females (1.14 ± 0.16%) and lowest in exotic females (0.71 ± 0.12%). Lauric acid (C12:0) followed a similar pattern, with indigenous males exhibiting the highest value (2.53 ± 0.51 %), while exotic males had the lowest (1.51 ± 0.52 %). Myristic acid (C14:0) and palmitic acid (C16:0) were also significantly (p<0.001) higher in indigenous males compared to other groups, indicating elevated levels of saturated fatty acids (SFA) in the indigenous population.
Conversely, stearic acid (C18:0) was highest in exotic males (19.04 ± 2.21 %) and lowest in indigenous males (13.04 ± 3.01 %), suggesting a breed-dependent variation in long-chain SFA metabolism. For monounsaturated fatty acids (MUFA), oleic acid (C18:1) was most abundant in exotic females (58.71 ± 12.01 %), followed by exotic males (55.55 ± 10.74 %), while indigenous groups had significantly lower values (48.73 ± 12.16 % and 44.08 ± 11.56 % for females and males, respectively).
No significant differences (P > 0.05) were recorded for linoleic (C18:2) and linolenic (C18:3) acids among the groups, implying similar polyunsaturated fatty acid (PUFA) levels across breeds and sexes. Arachidic acid (C20:0) was slightly higher in exotic females (0.44 ± 0.12 %) compared to other groups (0.34 ± 0.11-0.12 %).
	Table 2: Fatty acid profile (% of total fatty acids) profile of indigenous and exotic guinea fowl

	
	             Exotic
	                 Indigenous
	

	Parameter
	Female
	Male
	Female
	Male
	P values

	C10:0 (Capric)
	0.71 ± 0.12c
	1.06 ± 0.10b
	1.14 ± 0.16a
	1.04 ± 0.21b
	<0.001

	C12:0 (Lauric)
	1.75 ± 0.62b
	1.51 ± 0.52c
	2.25 ± 0.61b
	2.53 ± 0.51a
	<0.001

	C14:0 (Myristic)
	0.94 ± 0.21c
	1.35 ± 0.24b
	0.97 ± 0.22c
	1.58 ± 0.30a
	<0.001

	C16:0 (Palmitic)
	23.83 ± 4.41c
	22.99 ± 4.01d
	24.87 ± 6.01b
	26.00 ± 4.21a
	<0.001

	C18:0 (Stearic)
	17.84 ± 2.02b
	19.04 ± 2.21a
	14.71 ± 2.14c
	13.04 ± 3.01d
	<0.001

	C18:1 (Oleic)
	58.71 ±1 2.01a
	55.55 ± 10.74b
	48.73 ± 12.16c
	44.08 ± 11.56d
	<0.001

	C18:2 (Linoleic)
	7.34 ± 1.01b
	8.24 ± 1.06
	7.33 ± 1.08
	8.25 ± 1.05
	0.930

	C18:3 (Linolenic)
	0.33 ± 0.10
	0.12 ± 0.06
	0.18 ± 0.09
	0.35 ± 0.11
	0.251

	C20:0 (Arachidic)
	0.44 ± 0.12a
	0.34 ± 0.11b
	0.34 ± 0.11b
	0.34 ± 0.12b
	0.042


abcdMeans in a row with different superscripts differ significantly.

4.0	DISCUSSION
4.1	Lipid profile of exotic and indigenous guinea fowl
The finding that total cholesterol (TC) and high-density lipoprotein (HDL) cholesterol levels did not significantly differ between the exotic and indigenous breeds suggests that both genetic groups maintain a comparable state of lipid homeostasis and cholesterol transport under the controlled conditions of this study. HDL is crucial for reverse cholesterol transport, a process that removes excess cholesterol from peripheral tissues, which is protective against cardiovascular disease (Rader and Hovingh, 2014). The stable HDL levels observed across both breeds and sexes indicate an efficient lipid clearance mechanism in the young guinea fowl.
In contrast, the significant variations in triglyceride (TG) and low-density lipoprotein (LDL) cholesterol levels highlight the strong influence of sex on lipid metabolism, which appears to be more pronounced than the effect of breed. The higher TG and LDL concentrations observed in male birds, particularly in the exotic group, are consistent with previous findings in poultry and are likely attributable to the influence of androgens on lipid metabolism (Musa et al., 2019). Testosterone is known to stimulate hepatic triglyceride synthesis to meet the higher energy demands associated with greater muscle mass and metabolic activity in males (Zhang et al., 2019). The elevated LDL levels in males across both breeds further support this, as LDL is responsible for transporting cholesterol from the liver to peripheral tissues for use in cellular processes. The more moderate TG and LDL levels in the indigenous birds may reflect a more efficient lipid utilization strategy, possibly as an adaptation to the energetic demands of thermoregulation in a tropical climate (Oguntunji et al., 2023). These results indicate that sex-related hormonal differences are a primary driver of variation in the blood lipid profiles of guinea fowl.
4.2	Fatty acid profile of exotic and indigenous guinea fowl
Breast muscle fatty acid composition differed markedly between exotic (Lavender) and indigenous (Nigerian Helmeted) guinea fowl, indicating genetically distinct lipid metabolic pathways. Polyunsaturated fatty acid (PUFA) concentrations were similar across breeds and sexes (C18:2: P = 0.930; C18:3: P = 0.251; Table 2), consistent with identical dietary supply of essential fatty acids from the uniform grower-finisher mash (Dal Bosco et al., 2018). Consequently, the observed variation in saturated (SFA) and monounsaturated (MUFA) profiles is genetically determined rather than diet-induced.
Exotic birds exhibited significantly higher oleic acid (C18:1) than indigenous birds (exotic females: 58.71 ± 12.01 %; exotic males: 55.55 ± 10.74 %; indigenous females: 48.73 ± 12.16 %; indigenous males: 44.08 ± 11.56 %; P < 0.001; Table 2). This pattern reflects elevated stearoyl-CoA desaturase (SCD) activity in the exotic genotype, promoting conversion of stearic to oleic acid and thereby enhancing meat flavor, tenderness, and oxidative stability (Chowdhury et al., 2017).
In contrast, Śmiecińska et al. (2024) reported only 21.84 ± 0.36 % oleic acid in breast muscle of Pearl Gray guinea fowl reared under temperate Polish conditions. The lower value likely arises from reduced SCD expression in that genotype, combined with lower dietary stearic acid availability in typical European diets and reduced metabolic demand for MUFA-rich membranes in cooler climates (Wood et al., 2008).
 Indigenous birds displayed significantly higher short- and medium-chain SFAs, including capric (C10:0: 1.04–1.14 %), lauric (C12:0: 2.25–2.53 %), and palmitic (C16:0: 24.87–26.00 %) acids (P < 0.001; Table 2). These compounds were not quantified by Śmiecińska et al. (2024). The elevated levels suggest upregulated de novo lipogenesis via fatty acid synthase (FAS), an adaptation to intermittent energy supply and thermal stress in tropical environments (Oguntunji et al., 2023). Although these SFAs provide readily mobilizable energy, their abundance may reduce the meat’s nutritional quality from a human cardiovascular health perspective (Śmiecińska et al., 2024).
Palmitic acid concentrations (22.99–26.00 %) fell within the range typical for poultry breast muscle under controlled feeding (Wood et al., 2008), confirming conserved de novo synthesis in pectoral tissue when energy intake is adequate. Muscle PUFA content remained low and uniform: linoleic acid (C18:2) ranged from 7.33 % to 8.25 % and linolenic acid (C18:3) from 0.12 % to 0.35 %, reflecting the low-fat diet (2,930 kcal/kg ME, ~4 % crude fat; Table S1). Śmiecińska et al. (2024) recorded 18.03 ± 0.73 % linoleic acid, consistent with greater inclusion of soybean or corn oil in European formulations. This contrast reaffirms that muscle PUFA deposition is predominantly diet-dependent (Dal Bosco et al., 2018), and the uniform low-lipid feed used here eliminated breed differences in essential fatty acid incorporation.
4.3	Implications for Breeding and Production
The findings of this study have significant implications for the future of guinea fowl breeding and production in Nigeria and other tropical regions. The superior fatty acid profile of the exotic breed, characterized by higher levels of beneficial oleic acid, makes it an attractive candidate for producing high-quality, health-promoting meat for discerning consumers. However, the metabolic profile of the indigenous breed, with its apparent emphasis on efficient energy storage through SFA synthesis, may confer greater resilience and adaptability to harsh environmental conditions.
This presents a clear opportunity for targeted genetic improvement programs. Crossbreeding exotic and indigenous guinea fowl could potentially combine the desirable meat quality traits of the former with the adaptive resilience of the latter. Such a strategy could lead to the development of a composite breed that is both productive and well-suited to the challenges of tropical poultry production. Furthermore, the results underscore the importance of sex-specific management and nutritional strategies, as males and females clearly exhibit different metabolic characteristics. Future research should focus on elucidating the genetic and molecular mechanisms underlying these metabolic differences to further refine breeding and feeding programs for sustainable and efficient guinea fowl production.
5.0 	Conclusion
This study demonstrates distinct breed- and sex-specific patterns in blood lipid profiles and breast muscle fatty acid composition of guinea fowl under standardized Nigerian conditions. Exotic breeds, particularly females, exhibited favorable high oleic acid and balanced lipids, suggesting superior metabolic efficiency and meat quality for health-conscious markets. Indigenous guinea fowl showed elevated short-chain SFAs, reflecting adaptive resilience. These insights underscore the potential for targeted crossbreeding to optimize productivity, nutritional security, and cardiovascular health benefits, advancing sustainable guinea fowl production in tropical environments.
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Table S1: Ingredients Composition of starter and grower feed for Guinea fowl
	Ingredient
	Starter 
	Grower

	Maize
	52.8
	59

	Maize offal
	-
	16

	Soyabeancake
	20.0
	10

	Groundnutcake
	15.0
	10

	Palm oil
	5.0
	-

	Blood Meal
	2.7
	-

	Bone Meal
	2
	2

	Limestone
	1.2
	1

	Common Salt
	0.3
	0.3

	Vitamin Premix
	0.25
	0.4

	Lysine
	0.2
	0.8

	Methionine
	0.2
	0.5

	Calculated Analysis
	
	

	Crude Protein (CP)
	24.06%
	17.01%

	Metabolizable Energy (ME)
	3201 Kcal/kg
	2930 Kcal/kg

	Ether Extract (EE)
	8.0%
	4.15%

	Crude Fibre (CF)
	3.74%
	4.41%

	Calcium (Ca)
	1.30%
	0.94%

	Available Phosphorus (Avail. P.)
	0.53%
	0.38%

	Lysine
	1.43%
	1.02%

	Methionine (Meth.)
	0.80%
	0.95%




	TABLE S2: MAIN EFFECT OF BREED ON LIPID PROFILE OF GUINEA FOWL

	Parameter
	Exotic 
	Indigenous 
	p-value 

	T. Cholesterol
	2.75 ± 0.11
	2.74 ± 0.34
	0.96

	Triglycerides
	0.73 ± 0.16
	0.51 ± 0.24
	0.08

	HDL
	1.32 ± 0.30
	1.18 ± 0.06
	0.22

	LDL
	1.43 ± 0.32
	1.49 ± 0.29
	0.72






	TABLE S3: MAIN EFFECT OF SEX ON LIPID PROFILE OF GUINEA FOWL

	Parameter
	Female 
	Male 
	p-value

	T. Cholesterol
	2.68 ± 0.25
	2.81 ± 0.19
	0.34

	Triglycerides
	0.50 ± 0.12b
	0.74 ± 0.24a
	0.04

	HDL
	1.28 ± 0.30
	1.22 ± 0.11
	0.60

	LDL
	1.37 ± 0.37
	1.55 ± 0.18
	0.25




	TABLE S4: MAIN EFFECT OF BREED ON FATTY ACID PROFILE OF GUINEA FOWL

	Fatty Acid
	Exotic 
	Indigenous 
	P-value

	C10:0 (Capric)
	0.88 ± 0.05b
	1.09 ± 0.02a
	<0.001

	C12:0 (Lauric)
	1.63 ± 0.04b
	2.39 ± 0.03a
	<0.001

	C14:0 (Myristic)
	1.14 ± 0.06
	1.27 ± 0.08
	0.114

	C16:0 (Palmitic)
	23.41 ± 0.13b
	25.43 ± 0.17a
	<0.001

	C18:0 (Stearic)
	18.44 ± 0.20a
	13.87 ± 0.18b
	<0.001

	C18:1 (Oleic)
	57.13 ± 0.39a
	46.41 ± 0.54b
	<0.001

	C18:2 (Linoleic)
	7.79 ± 0.12
	7.79 ± 0.13
	0.999

	C18:3 (Linolenic)
	0.23 ± 0.03
	0.26 ± 0.03
	0.251

	C20:0 (Arachidic)
	0.39 ± 0.02a
	0.34 ± 0.01b
	0.042




	TABLE S5: MAIN EFFECT OF SEX ON ON LIPID PROFILE OF GUINEA FOWL

	Fatty Acid
	Female 
	Male 
	P-value 

	C10:0 (Capric)
	0.93 ± 0.06
	1.05 ± 0.02
	0.102

	C12:0 (Lauric)
	2.00 ± 0.07
	2.02 ± 0.10
	0.102

	C14:0 (Myristic)
	0.95 ± 0.01b
	1.46 ± 0.04a
	<0.001

	C16:0 (Palmitic)
	24.35 ± 0.14b
	24.49 ± 0.32a
	<0.001

	C18:0 (Stearic)
	16.27 ± 0.39a
	16.04 ± 0.62b
	<0.001

	C18:1 (Oleic)
	53.72 ± 1.07a
	49.82 ± 1.28b
	<0.001

	C18:2 (Linoleic)
	7.34 ± 0.01b
	8.25 ± 0.01a
	<0.001

	C18:3 (Linolenic)
	0.25 ± 0.02a
	0.24 ± 0.03b
	<0.001

	C20:0 (Arachidic)
	0.39 ± 0.02
	0.34 ± 0.01
	0.102







