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Abstract 

This study investigated the efficacy of fenugreek oil and black seed oil as feed additives for broiler starter chicks. 

For four weeks, 240 day-old broiler chicks without sexes were divided into five treatments, each with four 

repetitions, using a randomized design. Each replicate contains 12 birds. The dietary group had diet 1 (control, 

without oil additive), diet 2 (vaccinated control without oil additive), diets 3, 4, and 5 were supplemented with 

Fenugreek and Black seed oils at a ratio of 10:10, 10:20, and 20:10 mL per kilogram diet. Data were collected on 

growth indices, digestibility of nutrients, blood profile, and primal cuts. There was no significant (P > 0.05) 

change in any of the growth metrics. Ether extract and ash digestibility differ notably (P < 0.05). Significant 

differences (p < 0.05) were recorded on PCV, hemoglobin, RBC, lymphocytes, heterocytes, and eosinophil 

counts. Values obtained for albumin, globulin, aspartate transaminase, alanine transaminase, alkaline 

phosphatase, cholesterol, high-density lipoprotein, glucose, creatinine, and urea were significantly (P < 0.05) 

affected. The pancreas was significantly influenced (p < 0.05). The values of dressing percentage, head, breast, 

drumstick, and wings showed substantial variations (P < 0.05) in the. From this study, the supplementation of 

broiler starter chicken diets with fenugreek seed oil and black seed oil at (1:1) 10 mL to 10 mL of diets is 

recommended for better oxygen transport, overall health, and dressing percentage. The use of fenugreek oil and 

black seed oil at the finished phase and layer production can also be investigated. 

Keywords: Trigonella foenum-graecum, Nigella sativa, growth, blood, organ weight, carcass 

Eficácia do óleo de feno-grego e do óleo de semente preta como aditivos 

alimentares para frangos de corte na fase inicial 

Resumo 

Este estudo investigou a eficácia dos óleos de feno-grego e de semente preta como aditivos alimentares para 

frangos de corte na fase inicial. Durante quatro semanas, 240 pintos de corte com um dia de idade, sem distinção 

de sexo, foram divididos em cinco tratamentos, cada um com quatro repetições, utilizando um delineamento 

inteiramente casualizado. Cada repetição continha 12 aves. O grupo alimentar foi composto por: dieta 1 (controle, 

sem aditivo de óleo), dieta 2 (controle vacinado, sem aditivo de óleo) e dietas 3, 4 e 5 suplementadas com óleos 

de feno-grego e de semente preta nas proporções de 10:10, 10:20 e 20:10 mL por quilograma de dieta, 

respectivamente. Foram coletados dados sobre índices de crescimento, digestibilidade de nutrientes, perfil 

sanguíneo e cortes primários da carcaça. Não houve diferença significativa (P > 0,05) em nenhuma das variáveis 

de crescimento. A digestibilidade do extrato etéreo e das cinzas diferiu significativamente (P < 0,05). Diferenças 

significativas (P < 0,05) foram registradas para o volume globular (VG), hemoglobina, eritrócitos (RBC), 

linfócitos, heterófilos e eosinófilos. Os valores obtidos para albumina, globulina, aspartato transaminase, alanina 

transaminase, fosfatase alcalina, colesterol, lipoproteína de alta densidade, glicose, creatinina e ureia foram 

significativamente (P < 0,05) afetados. O pâncreas foi significativamente influenciado (p < 0,05). Os valores de 

rendimento de carcaça, cabeça, peito, coxa e asas apresentaram variações significativas (p < 0,05). Com base 

neste estudo, recomenda-se a suplementação das dietas de frangos de corte na fase inicial com óleos de 

feno-grego e de semente preta na proporção de 10 mL para 10 mL (1:1) por quilograma de dieta, visando 

melhorar o transporte de oxigênio, a saúde geral e o rendimento de carcaça. O uso dos óleos de feno-grego e de 
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semente preta nas fases de terminação e postura também pode ser investigado. 

Palavras-chave: Trigonella foenum-graecum, Nigella sativa, crescimento, sangue, peso de órgãos, carcaça 

 

1. Introduction 

Feed additives are products used in animal nutrition to improve the feed quality, utilization, performance, health, 

and quality of animal products (Arsenos; Vouraki, 2023). Most feed additives are synthetic products (Mwale, 

2023). Of major concern is the antibiotic class of additives. Some regions of the world have banned the use of 

some antibiotics due to the possibility that bacteria could develop resistance to them through ongoing 

subtherapeutic use as growth stimulants in animal feed (European Commission Regulation, 2003).  Researchers 

are looking into alternative materials and methods for promoting animal growth and preventing sickness. Among 

them, phytogenic and herbal medicines have drawn more interest as customers have come to accept them as 

natural additives (Ojediran et al., 2024). 

These phyto-additives range from plant leaves, seeds, roots, barks, flowers, seeds, and spices. They have many 

uses in folk medicine because of their medicinal properties derived from their bioactive constituents, metabolites, 

and oils (Alagbe, 2019; Ojediran; Ojediran, 2024). Some additives, like activated charcoal, are non-nutritive 

adsorptive materials (Olayeni et al., 2023b, 2024b,c) 

Fenugreek (Trigonella foenum–graecum) is a legume natural plant cultivated all over the world, especially in 

semi-arid regions. Fenugreek seed is one of the medicinal plants that possess antibacterial, antidiabetic, 

anticancer, hypocholesterolemic, galactogogue, hepatoprotective, gastric stimulant, and anorexic effects (Bash; 

Ulbricht, 2003; Chen et al., 2003; Khorshidian et al., 2016). Meghwal & Goswami (2012) observed that 

fenugreek's protein is more soluble at alkaline pH. Fenugreek has roughly 25% dietary fiber, 6–7% fat, 58% 

carbs, and 23–26% protein (USDA, 2012; Ahmad et al., 2016). Minerals, including iron, copper, selenium, zinc, 

calcium, potassium, magnesium, and manganese, are all abundant in fenugreek seed. It is also a great source of 

many essential vitamins, including riboflavin, thiamine, pyridoxine, vitamin A, vitamin C, and volatile oil 

(Michael; Kumawat, 2003). The seeds of fenugreek also include biotin, neurin, and trimethylamine, which work 

on the neurological system to increase the bird's hunger (Al Habori; Raman, 2002). Additionally, lecithin and 

choline, which are found in fenugreek seeds, aid in the dissolution of fats and cholesterol (Dixit et al., 2005). It 

contains polyphenols, antioxidants (Dixit et al., 2005; Naidu et al., 2010), saponins, flavonoids, diosgenin, 

steroidal sapogenins, diosgenin, alkaloids, and mucilage (Khare, 2004; Yadav et al., 2011). 

Black seed or black cumin (Nigella sativa), an annual plant native to the Mediterranean region, Asia, and 

currently grown in Eastern Europe, is a member of the Ranunculaceae family. Thymoquinone, 

thymohydroquinone, dithymoquinone, thymol, and carvacol are the primary active ingredients in black seeds and 

are significant pharmacologically active compounds (Al Saleh et al., 2006; Nasir et al., 2005). According to 

Arslan et al. (2005), thymoquinone, which makes up 18.4–24% of black seed essential oil, has antibacterial, 

antioxidant, antihistaminic, and anti-inflammatory properties. 

Diuretic, antihypertensive, hypoglycemic, hepatoprotective, and immunopotentiating properties had been 

reported (Zaoui et al., 2000; Abdel-Fattah et al., 2000; Enomoto et al., 2001). The seed has amino acids, 

carbohydrates, unsaturated fatty acids, and volatile oils. It also contains alkaloids and terpenoids. Oil from both 

seeds has a promising nutraceutical value. This study determines the effectiveness of fenugreek and black seed 

oils as supplements on the response of broiler starter chicks. 

 

2. Materials and Methods 

2.1 Experimental management 

The trial took place in the derived savannah zone of Nigeria in the Poultry Farm Research Unit of the institution 

at Ogbomosho. The Fenugreek and Black seed oils were sourced from a wholesale store in Ogbomosho. The 

Fenugreek and Black seed oils were added to the diets. Finished starter feed (Adva feeds®) gave rise to five trial 

diets (Table 1) such that diet 1 served as the control diet with no Fenugreek and Black seed oils supplementation, 

while diet 2 also had no supplementation, but the experimental animals were vaccinated. Diets 3,4,5 were 

supplemented with Fenugreek and Black seed oils at a ratio of 10:10, 10:20, and 20:10 mL per kilogram diet, 

respectively (Table 2).  

 

 



Brazilian Journal of Science, 4(12), 1-13, 2025. ISSN: 2764-3417  

3 
 

Table 1. Gross nutrients of the trial diet. 

Nutrient (%) Quantity 

Metabolizable Energy (kcal/kg-1) 3000.00 

Protein 22.00 

Fat 5.00 

Crude Fibre 5.00 

Calcium 0.85 

Available Phosphorus 0.40 

Lysine 1.10 

Methionine 0.50 

Source: Authors, 2025.  

 

Table 2. Level of supplementation in the trial diet. 

Diet 1 (0:0) 2 (0:0; vaccinated) 3 (10:10) 4 (10:20) 5 (20:10) 

Fenugreek oil (ml/kg diet) 0.00 0.00 10.00 10.00 20.00 

Black oil (ml/kg diet) 0.00 0.00 10.00 20.00 10.00 

 Source: Authos, 2025. 

 

240 unsexed day-old broiler chicks (Ross 308) strain sourced from a reliable hatchery were used. The birds were 

housed in a deep litter partitioned pen. They were weighed on arrival and randomised to five sets of four (4) 

replications containing 12 chicks each in CRD. Each replicate contains twelve (12) birds.  

 

2.2 Data collection 

The following data were collected 

 

2.2.1 Growth indices 

The distinction between the feed offered daily and the feed left was the feed consumed (FI). The birds were 

weighed on a weekly basis. The difference of the final and the initial weights was the weight gain (WG). The 

ratio of the summation of the FI to WG was the feed conversion ratio. 

 

2.2.2 Nutrient digestibility 

On the 28th day of the phase, two birds randomly picked per replicate were moved to metabolic cages. They had 

three days of acclimatization before the faecal samples were collected, measured, oven dried, ground, bulked, 

and analysed for proximate analysis according to AOAC (2000) methods. The digestibility coefficient was 

calculated as described by Dialoke et al. (2020). 

    

2.2.3 Blood profile 

On the same day, blood samples were taken from two birds per replicate from the jugular veins into EDTA-free 

bottles for serum analysis and EDTA tubes for haematological analysis. Haematological components were 

analyzed using an auto-analyzer. Decanted serum fluid was centrifuged for metabolites such as proteins, 

aminotransferases, urea, creatinine, triglycerides, and lipids, as mentioned by Ojediran & Emiola (2018). 

 

2.4.4 Carcass features 

Also, two birds of mean weight randomly picked per replicate were denied feed for 12 h, jugularly slaughtered, 

and bled completely. They were defeathered and eviscerated. The carcasses obtained were cut into head, neck, 
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breast, wings, back, thigh, drumstick, and shanks. These were expressed relative to the live weight. 

 

2.6 Statistics 

Following the experimental design, using DMR and SAS (2010), the one-way ANOVA technique was applied to 

all obtained data. The separation was done using the same statistical package's test. 

 

3. Results  

3.1 Growth performance 

The growth metrics of broiler chicks offered feeds with fenugreek oil and black seed oil are presented in (Table 

3). There was no significant (P > 0.05) change in any of the parameters. 

 

Table 3. Growth metrics of broiler chicks offered feeds with fenugreek oil and black seed oil.  

Parameters 1 2 3 4 5 SEM 

Initial weight (g) 32.00 32.00 32.00 32.00 32.00 0.00 

Final live weight (g) 1320.50 1352.00 1366.00 1371.50 1334.50 23.90 

Weight gain (g/b/d) 46.02 47.14 47.65 47.84 46.52 0.85 

Feed intake (g/b/d) 67.90 69.18 69.50 68.84 69.40 0.24 

Feed conversion ratio 1.49 1.48 1.48 1.44 1.50 0.03 

Note: SEM: Standard error of means. Sourcer: Authors, 2025.  

 

3.2 Nutrient digestibility  

 Table 4: The nutrient digestibility of broiler starters offered diets supplemented with fenugreek seed oil and 

black seed oil (the ether extract and ash differ significantly (P < 0.05), while the crude protein, crude fiber, 

Nitrogen nitrogen-free extract were not significantly affected (p > 0.05). Birds given diet 2 (75.62%) had the 

highest ether extract digestibility, those offered diet 2 (62.05%) had the least (P < 0.05), while those fed diets 1, 3, 

and 5 (64.66-69.46%) compared favourably. Ash digestibility was lowest in broilers fed diets 2 (49.02%) and 3 

(49.20%), those offered diet 4 (57.63%) had the highest, while those offered diets 1 and 5 (52.78-53.93%) were 

comparable. 

 

Table 4. Digestibility of nutrients of broiler starter chicks offered diets with fenugreek seed oil and black seed 

oil.  

Parameters (%) 1 2 3 4 5 SEM 

Crude protein 60.37 65.18 57.04 56.29 756.44 2.35 

Crude fibre 62.06 58.50 54.90 54.96 53.23 1.30 

Ether extract 69.46ab 75.62a 64.66ab 62.05b 69.71ab 1.84 

Ash 52.78ab 49.02b 49.20b 57.63a 53.93ab 1.21 

Nitrogen-free extract 73.31 68.92 66.68 75.98 66.52 2.03 

Note: ab Significant variations occurred across means in the same row with different superscripts (P < 0.05). 

SEM: Standard error of means. Source: Authors, 2025. 

 

3.3 Haematological responses 

Effects of Blackseed oil and Fenugreek oil on heamatological parameters of broiler starter chicks (Table 5).  

Significant differences (p < 0.05) were recorded in PCV, Hemoglobin, RBC, Lymphocytes, Heterocytes, and 

Eosinophils. Birds fed diet 3 had higher values for PCV, Hb, and RBC (p < 0.05). The highest (p < 0.05) Packed 

Cell Volume (PCV) (29.50) was recorded in broiler chicken given diet 3, with the lowest value recorded in diet 5. 

The highest (p < 0.05) Hemoglobin value was observed in diet 3. The lowest value was recorded in diet 5. Red 
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Blood Cell (RBC) was different in treatment 3 in that it had the highest value (3.32) and diet 5 (2.70) had the 

lowest. 

Lymphocyte count reduced in birds fed diet 1 (71.75%) to diet 5 (58.75%). Heterocytes count was higher in birds 

fed diets 3-5, while those fed diets 1-2 were significantly lower (p < 0.05). Eosinophils varied significantly with 

diet 5 having the highest value (3.00%), and diets 1, 3, and 4 showed lower values, while diet 2 was comparable. 

 

Table 5. Haematological response of broiler starters offered diets with fenugreek oil and black seed oil. 

Parameters 1 2 3 4 5 SEM 

PCV (%)               28.75ab 29.50a 29.50a 28.50ab 26.25b 0.46 

HB (g/dL) 9.35ab 8.95ab 9.70a 8.68ab 8.40b 0.17 

RBC (x106uL) 2.90ab 3.16ab 3.32a 3.03ab 2.70b 0.08 

WBC (x103uL)      14837.50 15175.00 15400.00 15000.00 13987.50 204.50 

Platelet (x103uL)       166.25 180.00 143.38 162.75 174.50 74.93 

Lymphocytes (%)                          71.75a 67.00ab 64.25abc 60.00bc 58.75c 1.45 

Heterocytes (%)               24.50b 26.50b 32.25a 36.75a 35.50a 1.34 

Monocytes (%)               3.00 3.00 2.50 2.50 2.75 0.22 

Eosinophils (%)                1.25b 2.25ab 1.50b 1.00b 3.00a 0.25 

Note: abc = Significant variations occurred across means in the same row with different superscripts (p < 0.05). 

SEM: Standard error of mean. PCV: Packed cell volume, HB: Haemoglobin, RBC: Red blood cell, WBC: White 

blood cell. Source: Authors, 2025.  

 

3.4 Serum characteristics 

Serum characteristics of broiler starters offered diets with fenugreek oil and black seed oil are introduced in 

(Table 6). The albumin, globulin, Aspartate Transaminase, Alanine Transaminase, Alkaline phosphatase, 

Cholesterol, High-density lipoprotein, Glucose, Creatinine, and Urea differ (P < 0.05) noticeably, except total 

protein and triglyceride (P > 0.05). Broiler starter chicken fed diet 1 (negative control) had a higher (P < 0.05) 

value for albumin, although the value is similar to those on diets 2, 3, and 5. Globulin value was higher (P<005) 

in chicks given diet 4. Aspartate Transaminase showed high values (P < 0.05) in chicks given diets 1 and 4, while 

others were lower.  

Alanine Transaminase value was detectably (P < 0.05) reduced in chicks offered control diets. Alkaline 

Phosphatase was high in birds fed diet 4, although similar (P < 0.05) to others on diets 1 and 5. Chicks presented 

with diet 3 showed the lowest value (70-58 u/L). High-Density Lipoprotein was conspicuously (P < 0.05) higher 

in chicks offered diet 3 (18:01 mg/dL) while the lowest values were obtained in birds fed diets 1 and 4 (67.15 

and 67.57 mg/dL), respectively. Broiler starter chicken fed diet 2 showed significantly (P < 0.05) high value for 

Glucose, while the lowest value was obtained in diet 3. Urea concentration was significantly (P < 0.05) high in 

birds fed diets 4 and 5 (5.17 and 4.47 mg/dL, respectively), unlike diets 1-3. 
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Table 6. Serum characteristics of broiler starters offered diets with fenugreek oil and blackseed oil.  

Parameters 1 2 3 4 5 SEM 

Albumin (g/dL) 1.21a 1.15ab 1.09ab 1.05b 1.11ab 0.02 

Globulin (g/dL) 1.31b 1.45ab 1.50ab 1.72a 1.39ab 0.06 

Total protein (g/dL) 2.52 2.60 2.58 2.77 2.50 0.04 

AST (IU/L) 28.75a 21.74b 20.89b 31.46a 16.58b 1.48 

ALT (I.U/L) 

ALP (I.U/L) 

16.73b 

77.97ab 

24.49a 

73.66bc 

20.31ab 

70.58c 

20.73ab 

79.30a 

20.97ab 

75.93ab 

0.81 

0.90 

Cholesterol (mg/dL) 125.49 115.84 115.35 110.28 130.99 7.14 

HDL (mg/dL) 67.15c 71.22b 78.01a 67.57c 70.92b 0.98 

Triglycerides (mg/dL) 70.30 73.42 67.02 67.82 63.51 1.45 

Glucose (mg/dL) 230.79b 247.50a 205.00c 236.58b 235.50b 3.38 

Creatinine 1.05b 1.01b 0.95b 1.56a 1.04b 0.06 

Urea (mg/dL) 3.04b 3.14b 3.13b 5.17a 4.47a 0.24 

Note: abc Significant variations occurred across means in the same row with different superscripts (p < 0.05). 

SEM:  Standard error of mean. ALT: Alanine transaminase, ALP: Alkaline phosphatase, HDL: High density 

lipoprotein, AST: Aspartate Aminotransferase. Source: Authors, 2025.  

 

3.5 Organ characteristics 

The organ characteristics of broiler starters offered diets with fenugreek oil and black seed oil are presented in 

(Table 7). The pancreas was significantly influenced (p < 0.05). The relative weight of the pancreas was 

conspicuously lower (P < 0.05) in birds given diet 1 in comparison to those offered diet 2, while others were 

comparable. All treatments had identical values (P < 0.05), except those on diet 2, which had the lowest value. 

 

Table 7. Relative organ weight of broiler starters offered diets with fenugreek oil and black seed oil.   

Parameters (%) 1 2 3 4 5 SEM 

Proventriculus 0.47 0.44 0.55 0.52 0.55 0.03 

Gizzard  3.37 2.74 2.60 3.13 3.31 0.19 

Liver 2.17 1.86 2.28 2.50 2.53 0.13 

Lungs      0.91 0.69 0.74 0.80 0.72 0.05 

Pancrease       0.42b 0.27a 0.31ab 0.35ab 0.36ab 0.02 

Heart                          0.56 0.46 0.60 0.58 0.57 0.03 

Bursa of Fabricius               0.22 0.12 0.17 0.17 0.18 0.02 

Note: ab Significant variations occurred across means in the same row with different superscripts. Source: 

Authors, 2025.  

 

3.6 Carcass features 

Table 8 shows the carcass cuts of broiler starters offered diets with fenugreek oil and Black seed oil.  

Significant differences (P < 0.05) were noticed in the values of dressing percentage, head, breast, drumstick, and 

wings. There was no significant (P > 0.05) difference in the final live weight, bled weight, defeathered weight, 

eviscerated weight, carcass weight, neck, back, thigh, and shank between the fenugreek oil and black seed oil 

supplementation levels. The dressing percentage was much greater (P < 0.05) in the chicks offered diet 3, 

although the values obtained showed similarity (P > 0.05) to ones given diets 1 and 4. Head values reduced 

significantly (P < 0.05) in chicks offered diet 3, similar (P > 0.05) to chicks on diets 1 and 2. Chicks given diet 3 
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had a higher (P < 0.05) value for breast, comparable with those fed diets 1, 4, and 5. Drumstick was notably (P < 

0.05) higher in birds provided diets 1; those supplied diets 3 and 4 were lower, while those given diets 2 and 5 

compared favourably. Wing values rose (P < 0.05) in chicks delivered diets 4 and 5, which were similar to birds 

supplied diets 1 and 2. Birds given diet 3 had the lowest values of wings. 

 

Table 8. Carcass cuts of broiler were offered diets with fenugreek oil and black seed oil.  

Parameters (%) 1 2 3 4 5 SEM 

Final Weight (g) 1352.00 1366.00 1371.50 1334.50 1320.50 23.90 

Bled weight (g) 1318.00 1305.00 1330.50 1291.99 1273.50 22.81 

Defeathered weight (g) 1270.00 1262.00 1294.00 1249.00 1223.00 22.48 

Eviscerated weight (g) 1108.75 1084.50 1132.75 1084.50 1060.25 20.53 

Carcass percentage 

Dressing percentage 

1015.25 

75.10ab 

1000.00 

73.24b 

1048.00 

76.41a 

997.75 

74.75ab 

976.75 

74.00b 

18.29 

0.10 

Head 

Neck 

3.26ab 

6.62 

3.26ab 

6.64 

3.05b 

5.27 

3.47a 

6.07 

3.41a 

5.47 

0.05 

0.21 

Back 16.01 16.81 15.61 15.94 16.46 0.25 

Breast 37.43ab 34.09b 38.74a 38.44ab 36.67ab 0.67 

Thigh 15.30 15.11 15.79 14.94 15.54 0.26 

Drum stick 13.00a 12.73ab 11.96b 11.89b 12.19ab 0.20 

Shank 

Wings 

5.42 

10.26ab 

5.38 

10.55ab 

5.03 

9.67b 

5.30 

10.99a 

5.05 

10.74a 

0.07 

0.16 

Note: ab Significant variations occurred across means in the same row with different superscripts. SEM:  

Standard error of mean. Source: Authors, 2025. 

 

4. Discussion  

4.1 Growth indices 

This study showed that black seed oil and fenugreek oil additives did not have a synergistic effect on the growth 

performance of broiler beginning chickens. The result differs from the observation of Olayeni et al. (2023a, 

2024a) when the meal of seeds was used singly. According to Sogut et al. (2012), broiler performance was found 

to be improved by low levels of fenugreek oil and black seed oil (3%) as opposed to high levels (7%). 

Supplementing the diets of laying hens increased the feed conversion ratio, as demonstrated by Aydin et al. 

(2008). Nevertheless, other research revealed that the chicken's body weight gain was much reduced when black 

seed oil was added to the meal (Akhar et al., 2003; Majeed et al., 2010).  

 This disagreement may be due to differences in the level of supplementation or the method of preparation in 

cultivated regions, variations in bioactive components of fenugreek oil and black seed oil, the environment, and 

the rearing conditions of broiler chickens. Along with their antibacterial and antioxidant properties, 

thymoquinone and its constituents (carvone, anethole, and carvacrol) also stimulate the pancreatic and intestinal 

mucosa's digestive enzymes. From reports by Guler et al. (2006), this enhances feed efficiency and dietary 

nutrient digestion, which raises growth metrics (Khan et al., 2012). Higher levels than those observed by Sogut 

et al. (2012), however, might have contributed to this study's findings. 

 

4.2 Nutrient utilization 

The oils' combined impact decreased the ether extract while increasing the digestibility of ash. This implies that 

the oils might have raised the ash and ether extract in the supplemental diets. Samarasinghe et al. (2003) found 

that supplementing broilers with turmeric increased their protein utilization. The current results are consistent 

with those of Issa & Omar (2012), who found that adding garlic powder to broiler feed increased the digestibility 

of ash and ether extract. Rajput et al. (2013) found that feeding broiler chicks curcumin as a phytobiotic 
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enhanced their ether extract usage considerably as well. Herbal actions in boosting the microbial population 

likely contributed to the improvement in total tract digestibility in broilers given varying concentrations of garlic 

powder as a phytobiotic (Issa; Omar, 2012). These results could be a combination of fenugreek seed oil and 

black seed oil in broiler starter chickens' diets. 

 

4.3 Haematological parameters  

The results of haematological parameters in this study showed that Blackseed oil and Fenugreek oil had positive 

effects on Packed Cell Volume (PCV), Hemoglobin (Hb), and Red Blood Cell (RBC), since the Blackseed oil 

and Fenugreek oil contained phytochemicals that help to improve the health status of broilers Olayeni et al. 

(2023a). As stated by Mitruka & Rawnsley (1977), the recorded values are still within the typical safe range for 

healthy broiler chicks, regardless of the significance level, and this implies that blackseed oil and fenugreek oil 

in the present inclusion level are safe and healthy. Also, the inclusion of this blend in the diet had shown the 

building of the immune systems of broiler chickens since they contains alkaloids and phenols which are known 

to serve as antibacterial and antifungal which fighting against foreign bodies in line with the reports of Ademola 

et al. (2009), Okanlawon et al. (2024), and Alagbe et al. (2024), which says phytobiotics help to build the 

immune system to maintain healthy systems in broilers. 

 

4.4 Serum characteristics  

Serum chemical markers are a useful tool for assessing an animal's overall health because they can reveal the 

body's metabolism and certain medical disorders (Abioye et al., 2017). The total protein shows the quality of 

feed (Ojediran et al., 2018, 2022). Increased values of globulin, AST, ALP, creatinine, and urea suggest that the 

liver and kidneys may be stressed due to the oil. It is possible to use the levels of triglycerides and total 

cholesterol in serum as markers of lipid metabolism. The dynamic balance of serum triglycerides is maintained 

under normal circumstances. The animal's body does not accumulate fat, as indicated by the measured levels of 

triglycerides and cholesterol in the serum (Toghyani et al., 2010). Lipoproteins are linked to the transport of 

cholesterol, including LDL-C and HDL-C (Pizzini et al., 2019). Both have a connection to cardiovascular 

disease and atherosclerosis. There is a negative correlation between the two variables and the incidence of the 

disease, while the former (LDL-C) has a positive correlation. The result of the glucose agreed with the study 

conducted by Pengfei et al. (2023), where the glucose level was significantly affected, unlike the values of 

cholesterol, globulin, albumin, HDL, AST, ALT, TP, Urea, and Creatinine. 

 

4.5 Organ weight 

Increased size of the pancreas in birds fed diets 2-5 suggests that the pancreas was producing more pancreatic 

juice. This observation conformed with Olayeni et al. (2024a), who observed pertinent differences in the 

pancreas of broilers fed different levels of fenugreek powder. Studies by Medina et al. (2020) and Yesuf et al. 

(2017) also reported a vital effect when broilers received fenugreek seed. On the contrary, fenugreek seed 

exhibited lipid-reducing properties attributed to the presence of lecithin and choline (Dixit et al., 2005). Similarly, 

Abbas (2010) found that the addition of fenugreek seed to the diet had no discernible effect on the relative 

weights of the gizzard, liver, spleen, and heart. 

 

4.6 Carcass cuts 

The observed result falls in line with the results of Al-Betawl and El-Ghousein (2008), Halle et al. (2004), and 

Toghyani et al. (2010) on dressing percentage, breast, drumstick, and wings. Guoet et al. (2004) found that 

incorporating fenugreek and black seed oils into broiler diets led to increased live weight. The observed negation 

could be due to environmental factors as well as level inclusion. Additionally, a notable improvement in dressing 

percentage was noted in the oil groups in contrast to those placed on negative and positive control diets. This 

improvement may be linked to increased feed consumption and the bioactive chemicals present in fenugreek 

seed oil and black seed oil, possessing antibacterial, antifungal, anti-inflammatory, carminative, and antioxidant 

properties.  

These findings align with the research of Abou-EL-Wafa et al. (2003) and Hamdin et al. (2017). These outcomes 

further demonstrated that supplementation of fenugreek seed oil and black seed oil in broiler diets significantly 

enhanced feed consumption (Hamid et al., 2018). This positive influence of fenugreek seed oil and black seed oil 



Brazilian Journal of Science, 4(12), 1-13, 2025. ISSN: 2764-3417  

9 
 

on feed consumption can be interpreted from various perspectives, such as the enhancement of diet palatability 

and the potential impact of carbohydrates, particularly galactomannan, in stimulating the appetite and digestive 

processes. This outcome is consistent with the findings of Michael and Kumawat et al. (2003) and Nadir Alloui 

et al. (2012). In contrast, Moustafa et al. (2006) reported that incorporating fenugreek seed oil and black seed oil 

at a 0.05% level did not result in a significant effect on feed consumption compared to the controls. This result is 

consistent with the studies conducted by Guo et al. (2004) and Alloui et al. (2012). 

 

5. Conclusions 

The inclusion of fenugreek seed oil and black seed oil in broiler starter diets positively influenced nutrient 

utilization, enhanced pancreatic activity, and improved immune cell performance. Birds fed with these oils 

showed better blood parameters and carcass quality, particularly in dressing yield and breast development. 

Therefore, supplementing broiler starter feeds with a balanced combination of fenugreek and black seed oils is 

recommended to promote efficient oxygen transport, improved physiological functions, and overall health status. 

Future studies should also explore the potential benefits of these oils during the finisher and layer production 

phases. 

 

6. Authors’ Contributions 

Tunji Babatunde Olayeni: conceptualisation, designed the experiment, and analysed the data. Taiwo Kayode 

Ojediran: performed the experiment, interpreted the data, and wrote the first draft. Samad Folagade Olayiwola: 

contributed analysis tools and corrected the draft. 

 

7. Conflicts of Interest 

No conflicts of interest. 

 

8. Ethics Approval 

Yes. All procedures employed in this study were sanctioned by the Animal and Research Ethics Committee of 

the Ladoke Akintola University of Technology with approval number ANB/20/21-3/170087U. 

 

9. References 

Abbas, R. J. (2010). Effect of using fenugreek, parsley and sweet basil seeds as feed additives on the 

performance of broiler chickens. International Journal of Poultry Science, 9(3), 278-282. 

https://doi.org/10.3923/ijps.2010.278.282 

Abdel-Fattah, A. M, Matsumoto, K., & Watanabe, H. (2000). Antinociceptive effects of Nigella sativa oil and its 

major component, thymoquinone in mice. European Journal of Pharmacology, 400(1), 89-97. 

https://doi.org/10.1016/s0014-2999(00)00340-x  

Abioye, A. A., Ojediran T. K., & Emiola, I. A. (2017). Fermented african yam bean (Sphenostylis stenocarpa) 

and pigeon pea (Cajanus cajan) seed meals: effect of residual anti-nutrients on the blood profile, organ 

weight and carcass characteristics of broiler chickens. IOSR Journal of Agriculture and Veterinary Science 

(IOSR-JAVS), 10(12), 1-7. 

Abou, E.L-Wafa, S, Sayed, M. A. M, Ali, S. A., & Abdallah, A. G. (2003). Performance and immune response 

ofbroiler chicks as affected by methionine and zinc or commercial Fenugreek supplementations. Egyptian 

Poultry Science Journal, 23(3), 523-540. 

Ahmad, A., Alghamdi, S. S., Mahmood, K., & Afzal, M. (2016). Fenugreek a multipurpose crop: Potentialities 

and improvements. Saudi Journal of Biological Sciences, 23(2), 300-310. 

https://doi.org/10.1016/j.sjbs.2015.09.015 

Akhtar, M. S., Nasir, Z., & Abid, A. R. (2003). Effect of feeding powdered Nigella sativa L. seeds on poultry egg 

production and suitability for human consumption. Veterinary Archive, 73, 181-190. 

Alagbe, J. O. (2019). Proximate, mineral and phytochemical analysis of Piliostigma stem bark and roots. 

International Journal of Biological, Physical and Chemical Studies, 1(1), 8-15.  

https://doi.org/10.3923/ijps.2010.278.282
https://doi.org/10.1016/s0014-2999(00)00340-x
https://doi.org/10.1016/j.sjbs.2015.09.015


Brazilian Journal of Science, 4(12), 1-13, 2025. ISSN: 2764-3417  

10 
 

Alagbe, O. J., Jubril, E. A., Matthew, B., Effiong, E., & Ojediran, T. K. (2024). Supplementing broiler chicken 

diet with Uvaria chamae leaf meal: effects on immune response, gut microbial population and growth 

performance. Science Letters, 12(1), 10-19. https://doi.org/10.47262/SL/12.1.132024210 

Al-Habori, M., & Raman, A. (2002). Pharmacological properties. In: G.A. Petropoulos (Ed.), Fenugreek - The 

genus Trigonella, Taylor and Francis, London and New York, 162-182 p. 

Al-Saleh, I.A., Billedo, G., & Inam, I. E. (2006). Levels of selenium, DL-α-tocopherol, DL-γ-tocopherol, 

all-trans retinol, thymoquinone, and thymol in different brands of Nigella sativa seeds. Journal of Food 

Composition and Analysis, 19, 167-175. https://doi.org/10.1016/j.jfca.2005.04.011 

Al-Beitawi, N. A., & El-Ghousein, S. S. (2008). Effect of feeding different levels of Nigella sativa seeds (Black 

Cumin) on performance, blood constituents and carcass characteristics of broiler chicks. International 

Journal of Poultry Science, 7(7), 715-721. https://doi.org/10.3923/ijps.2008.715.721 

Alloui, N., Ben Aksa, S., Alloui, M. N., & Ibrir, F. (2012). Utilization of fenugreek (Trigonella foenum-graecum) 

as growth promoter for broiler chickens. J.World's Poult. Res. 2(2), 25-27  

AOAC. (2000). Food consumption; additives; natural contaminants. In: official methods of  Analysis of AOAC 

Internatinal, 17th (Eddited by H.Willaiam), Washington, DC, 2, 12-42. 

Arsenos, G., & Vouraki, S. (2023). Feed additives to ensure sustainability. In: Arsenos, G., Giannenas, I., editors. 

Sustainable use of feed additives in livestock. Cham: Springer. 3-15 p. 

https://doi.org/10.1007/978-3-031-42855-5_1 

Arslan, S. O., Gelir, E., Armutcu, F., Coskun, O., Gurel, A., Sayan, H., & Celik, I. L. (2005). The protective 

effect of thymoquinone on ethanol-induced acute gastric damage in the rat. Nutrition Research, 25, 673-680. 

https://doi.org/10.1016/j.nutres.2005.06.004   

Aydin, R., Karaman, M., Cicek, T., & Yardibi, H. (2008). Black cumin (Nigella sativa L.) supplementation into 

the diet of the laying hen positively influences egg yield parameters, shell quality, and decreases egg 

cholesterol. Poultry Science, 87(12), 2590-2595. https://doi.org/10.3382/ps.2008-00097 

Basch, E., Ulbricht, C., & Kuo, G. (2003). Therapeutic applications of fenugreek. Alternative Medicine Review, 

8(1), 20-27. PMID: 12611558 

Chen, P. S., Shih, Y. W., Huang, H. C., & Cheng, H. W. (2003). Diosgenin, a steroidal saponin, inhibits migration 

and invasion of human prostate cancer PC-3 cells by reducing matrix metalloproteinases expression. PLOS 

One, 6(5), 201-64. https://doi.org/10.1371/journal.pone.0020164 

Dialoke, N. G., Onimisi, P. A., Afolayan M., Obianwuna, U. E., & Agbai, K. N. (2020). Apparent nutrient 

digestibility, villi morphometry and intestinal microbiota of broiler chickens fed graded levels of chestnut 

(Castenea sativa) as eubiotics. Nigerian Journal of Animal Science, 22(1), 126-131. 

Dixit, P., Ghaskadbi, S., Mohan, H., & Devasagayam, T. P. A. (2005). Antioxidant properties of germinated 

fenugreek seeds. Phytotherapy Research, 19(11), 977-983. https://doi.org/10.1002/ptr.1769 

Enomoto, S., Asano, R., Iwahori, Y., Narui, T., Okada, Y., Singab, A. N., & Okuyama, T. (2001). Hematological 

studies on black cumin oil from the seeds of Nigella sativa L. Biological and Pharmaceutical Bulletin, 

24(3), 307-310. https://doi.org/10.1248/bpb.24.307 

European Commission Regulation (ECR) No 1831/2003 of the European Parliament and of the Council of 22 

September 2003 on additives for use in animal nutrition (Text with EEA relevance). Off. J. Eur. Union 2003, 

268, 29-43. 

Guler, T., Dalkýlýc, B., Ertas, O. N., & Ciftci, M. (2006). The effect of dietary black cumin (Nigella Sativa L.) 

on the performance of broilers. Asian Australasian Journal of Animal Sciences, 19, 425-430. 

https://doi.org/10.5713/ajas.2006.425 

Guo, F. C., Williams, B. A., Kwakkel, R. P., Li, H. S., Li, X. P., Luo, J. Y., Li, W. K., & Verstegen, M. W. A. 

(2004). Effects of mushroom and herb polysaccharides, as alternatives for an antibiotic, on the cecal 

microbial ecosystem in broiler chickens. Poultry Science, 83, 175-182. https://doi.org/10.1093/ps/83.2.175  

Halle, I. R., Thomann, R., & Flachowsky, G. (1999). Effect of ethereal (essential) oil and oil seeds on the growth 

of broilers, 469-472 p., in Proc. 7th Nat. Symp. Vitam. Feed. Addit. Human Anim., Jena, Germany.  

Hamid, H., & Hamza, A. L. (2006). Sedig. Effect of feeding of adding fenugreek seed oil on the performance 

and blood serum profile of broiler chicks. Sudan University of Science and Technology; 2018. 

https://doi.org/10.47262/SL/12.1.132024210
https://doi.org/10.1016/j.jfca.2005.04.011
http://dx.doi.org/10.3923/ijps.2008.715.721
https://doi.org/10.1007/978-3-031-42855-5_1
https://doi.org/10.1016/j.nutres.2005.06.004
https://doi.org/10.3382/ps.2008-00097
https://doi.org/10.1371/journal.pone.0020164
https://doi.org/10.1002/ptr.1769
https://doi.org/10.1248/bpb.24.307
http://dx.doi.org/10.5713/ajas.2006.425
https://doi.org/10.1093/ps/83.2.175


Brazilian Journal of Science, 4(12), 1-13, 2025. ISSN: 2764-3417  

11 
 

Hamden, K., Keskes, H., Elgomdi, O., Feki, A., & Alouche, N. (2017). Modulatory effect of an isolated 

triglyceride from fenugreek seed oil on of Α-Amylase, lipase and ACE activities, liver-kidney functions and 

metabolic disorders of diabetic rats. Journal of Oleo 

Science, 66(6), 633-645. https://doi.org/10.5650/jos.ess16254 

Issa, K. J., & Omar, J. M. (2012). Effect of garlic powder on performance and lipid profile of broilers. Open 

Journal of Animal Sciences, 2(2), 62-68. https://doi.org/10.4236/ojas.2012.22010 

Khan, H. S., Ansari, J., Haq, U. H., & Abbas, G. (2012). Black cumin seeds as phytogenic product in broiler 

diets and its effects on performance, blood constituents, immunity and caecal microbial population. Italian 

Journal of Animal Sciences, 11, 438-444. https://doi.org/10.4081/IJAS.2012.E77  

Khare, C. P. (2004). Indian herbal Remedies: Rational Wester Therapy, Ayurvedic and other Traditional Usages, 

Botany. Springer Verlag, Berlin Hiedelberg New York, 125-132 p. 

https://doi.org/10.1007/978-3-642-18659-2 

Khorshidian, N., Yousefi, A. M., Hosseini, H., Shadnoush, M., & Mortazavian A. M. (2016). Potential 

anticarcinogenic effects of lactic acid bacteria and probiotics in detoxification of process-induced food 

toxicants. Iranian Journal of Cancer Prevention, 9(5), 1-13. https://doi.org/10.17795/ijcp-7920 

Majeed, L. H. A., Abdelati, K. A., El-Bagir, N. M., Alhaidary, A., Mohamed, H. E., & Beynen, A. B. (2010). 

Performance of broiler chickens fed diets containing low inclusion levels of black cumin seeds. Journal of 

Animal and Veterinary Advances, 9, 2725-2728. https://doi.org/10.3923/javaa.2010.2725.2728 

Medina, Y., Ajebu, N., & Sandip, S. (2020). Effect of fenugreek (Trigonella foenum-graecum L.) seed powder on 

growth performance, carcass characteristics and meat quality of cob 500 broilers reared on conventional 

ration. Ethiopian Journal of Agricultural Sciences, 30(3), 129-142. 

Meghwal, M., & Goswami, T. K. (2012). A review on the functional properties, nutritional content, medicinal 

utilization and potential application of fenugreek. Journal of Food Processing & Technology, 3, 9. 

https://doi.org/10.4172/2157-7110.1000181 

Michael, D., & Kumawat. D. (2003). Legend and archeology of fenugreek, constitutions and modern 

applications of fenugreek seeds. International-Symp., USA, 41-42 p. 

Mitruka, B. M., & Rawnsley,  H. N. (1977). Clinical Biochemical and Haematological Reference values in 

normal experimental Animals. Masson, New York. 

Moustafa, K. E. K. (2006). Effect of using commercial and natural growth promoters on the performance of 

commercial laying hens. Egyptian Poultry Science, 26, 941-965. 

Mwale, M. W. (2023). Health risk of food additives: recent developments and trends in the food sector. 

IntechOpen, 2023. https://doi.org/10.5772/intechopen.104307 

Naidu, M. M., Shyamala, B. N., Naik, P. J., Sulochanamma, G., & Srinivas, P. (2010). Chemical composition 

and antioxidant activity of the husk and endosperm of fenugreek seeds. Food Science and Technology, 44, 

451-456. https://doi.org/10.1016/j.lwt.2010.08.013 

Nasir, Z. A., Abid, A. R., Hayat, Z., & Shakoor, H. I. (2005). Impact of kalongi (Nigella sativa) seeds on egg 

production and quality in white leghorn layers. Journal of Animal and Plant Sciences, 15, 22-24. 

Ojediran, T. K., Durojaye, V. O., Ajayi, M. S., Agbede, I. A., Oni, F. L., Alamu, L. O., & Emiola, I. A. (2024). 

Nutritional properties of Kigelia africana fruit meal: additive effects on growth response, blood 

characteristics, carcass properties and organoleptic attributes of Japanese Quails. Tropical Journal of 

Phytochemistry & Pharmaceutical Sciences, 3(4), 356-363. https://doi.org/10.26538/tjpps/v3i6.6 

Ojediran T. K., & Emiola, I. A. (2018). Effect of processing and level of inclusion of processed-fermented 

Jatropha curcas (L) kernel meals on the performance of starter broiler chicks. Tropical Agriculture 

(Trinidad), 95(1), 55-66.  

Ojediran, T. K., Olagoke, O. C, & Emiola, I. A. (2022). Effect of replacing full-fat soybean meal with undefatted 

cashew reject kernel meal on the growth response, blood parameters, organ weight and abdominal fat 

weight of broiler chicks. Animal Sciences and Genetics, 18(4), 33-45. 

https://doi.org/10.5604/01.3001.0016.1380 

Ojediran, T. K., & Ojediran, J. T. (2024). Feed additive potentials of kola nut, bitter kola, and wonderful kola: A 

review. Matrix Sci Pharma, 8, 19-23. https://doi.org/10.4103/mtsp.mtsp_6_24 

https://doi.org/10.5650/jos.ess16254
http://dx.doi.org/10.4236/ojas.2012.22010
https://doi.org/10.4081/IJAS.2012.E77
http://refhub.elsevier.com/S1658-077X(15)30106-5/h0150
http://refhub.elsevier.com/S1658-077X(15)30106-5/h0150
http://refhub.elsevier.com/S1658-077X(15)30106-5/h0150
http://refhub.elsevier.com/S1658-077X(15)30106-5/h0150
https://doi.org/10.1007/978-3-642-18659-2
http://dx.doi.org/10.17795/ijcp-7920
http://dx.doi.org/10.3923/javaa.2010.2725.2728
http://dx.doi.org/10.4172/2157-7110.1000181
http://doi.org/10.5772/intechopen.104307
https://doi.org/10.1016/j.lwt.2010.08.013
https://doi.org/10.26538/tjpps/v3i6.6
https://doi.org/10.5604/01.3001.0016.1380
http://dx.doi.org/10.4103/mtsp.mtsp_6_24


Brazilian Journal of Science, 4(12), 1-13, 2025. ISSN: 2764-3417  

12 
 

Okanlawon, E. O., Bello, K. O., Ariom, T. O., Adebowale, T. O., Irekhore, O. T., Feyisola, M. O., & Oladeji, T. E. 

(2024). Growth performance, carcass and organ yields of three strains of broiler chickens fed with and 

without garlic powder as feed additive. International Journal of Agriculture and Environmental Research, 

10(5), 759-777. https://doi.org/10.51193/IJAER.2024.10507 

Olayeni, T. B., Bamgbose, A. A., Ojediran, T. K., Alabi, O. O., & Akilapa, P. T. (2023a). Effects of dietary 

supplementation of black seed (Nigella sativa) on performance, egg quality and blood indices of laying 

birds. Journal of Xi'an Shiyou University, Natural Sciences Edition, 66(8), 242-255. 

https://doi.org/10.5281/zenodo.8289207    

Olayeni, T. B., Oladoja, M. A.,Ojediran, T. K., Alabi, O. O., & Adedoja, A. S. (2023b). Growth performance, 

feed cost, blood parameters, egg production, and egg quality traits of layers offered cassava root meal diets 

supplemented with or without activated charcoal. Journal of Xi'an Shiyou University, Natural Sciences 

Edition, 66(8), 32-53. https://doi.org/10.17605/OSF.IO/73SF8    

Olayeni, T. B., Okanlawon, E. O., & Akilapa, P. T. (2024a). Effect of dietary fenugreek powder on growth 

performance, carcass characteristics and serum biochemistry of broiler chicken at starter and finisher phase. 

Cognizance Journal of Multidisciplinary Studies, 4 (5), 255-266. 
https://doi.org/10.47760/cognizance.2024.v04i05.023 

Olayeni, T. B., Ojediran, T. K., Akilapa, P. T., Adeola, B. O., & Olayioye, B. (2024b). Activated charcoal affects 

the bioavailability of cyanide in weaned pigs: growth performance, nutrient retention and cyanide 

degradability in various segments of the gastro-intestinal tract. Cognizance Journal of Multidisciplinary 

Studies, 4(4), 212-221 https://doi.org/10.47760/cognizance.2024.v04i04.014 

Olayeni, T. B., Ojediran, T. K., Akilapa, P. T., Okanlawon, E. O., & Olayioye, B. (2024c). Evidence of the impact 

of activated charcoal on the availability of hydrogen cyanide in cassava root meal diets of growing pigs. 

Cognizance Journal of Multidisciplinary Studies, 4(5), 344-354. 

https://doi.org/10.47760/cognizance.2024.v04i04.014 

Pengfei, D., Huanjie, W., Xiuwen, S., Xiangli, Z., Yao, Z., Wen, C., Huaiyong, Z., & Yanqun, H. (2023). A 

comparative study to determine the effects of breed and feed restriction on glucose metabolism of chickens. 

Animal Nutrition, 13, 261-269, https://doi.org/10.1016/j.aninu.2023.02.005. 

Pizzini, A., Lunger, L., Demetz, E., Hilbe, R., Weiss, G., Ebenbichler, C., & Tancevski, I. (2017). The role of 

Omega-3 fatty acids in reverse cholesterol transport: A Review. Nutrients, 9(10), 1099-undefined. 

https://doi.org/10.3390/nu9101099 

Rajput, N., Muhammad, N., Yaan, R., Zhong, X., & Wang, T. (2013). Effect of dietary supplementation of 

curcumin on growth performance, intestinal morphology and nutrients utilization of broiler chicks. Journal 

of Poultry Science, 50, 44-52. https://doi.org/10.2141/jpsa.0120065 

Samarasinghe, K., Wenk Silva, K. F. S. T., & Gunasekera, J. M. D. M. (2003). Turmeric (Curcuma longa) root 

powder and mannanoligosaccharides as alternatives to antibiotics in broiler chicken diets. Asian-Australian 

Journal of Animal Sciences, 16(10), 1495-1500. https://doi.org 10.5713/ajas.2003.1495 

SAS Institute Inc. (2010). Statistical Analysis Software Version 9.3. SAS Institute Inc., Cary, North Carolina, 

USA. 

Sogut, B., Inci, H., & Ozdemir, G. (2012). Effect of supplemented black seed (Nigella sativa) on growth 

performance and carcass characteristics of broilers. Journal of Animal and Veterinary Advances, 11(14), 

2480-2484. https://doi.org/10.3923/javaa.2012.2480.2484 

Toghyani, M., Geisan, A., Galamkan, G., & Muohammed, M. (2010). Growth performance, serum biochemistry 

and blood haematology of broiler chicks fed different levels of black seed and peppermint (Mentha pipenta). 

Livestock Science, 129, 173-178. https://doi.org/10.1016/j.livsci.2010.01.021 

USDA (2011). National Nutrient Database for Standard Reference, Release 24. 

U. S. Department of Health and Human Services. (2012). National Institutes of Health Web site: 

<www.ncbi.nlm.nih.gov/sites/entre>. 

Yadav, S., & Sehgal, S. (1997). Impact of domestic processing and storage on the levels of ascorbic acid and 

ß-carotene in bathua (Chenopodium album) and fenugreek (Trigonella foenum graecum) leaves. Plant Food 

Human Nutrition, 50, 239-247. 

Yesuf, K. Y., Mersso, B. T., & Bekele, T. E. (2017). Effects of different levels of turmeric, fenugreek and black 

https://doi.org/10.51193/IJAER.2024.10507
https://doi.org/10.5281/zenodo.8289207
https://doi.org/10.17605/OSF.IO/73SF
http://dx.doi.org/10.47760/cognizance.2024.v04i05.023
https://doi.org/10.47760/cognizance.2024.v04i04.014
https://doi.org/10.47760/cognizance.2024.v04i04.014
https://doi.org/10.1016/j.aninu.2023.02.005
https://doi.org/10.3390/nu9101099
http://dx.doi.org/10.2141/jpsa.0120065
http://dx.doi.org/10.5713/ajas.2003.1495
https://doi.org/10.3923/javaa.2012.2480.2484
https://doi.org/10.1016/j.livsci.2010.01.021
http://www.ncbi.nlm.nih.gov/sites/entre
http://www.ncbi.nlm.nih.gov/sites/entre
http://www.ncbi.nlm.nih.gov/sites/entre


Brazilian Journal of Science, 4(12), 1-13, 2025. ISSN: 2764-3417  

13 
 

cumin on carcass characteristics of broiler chicken. Livest, 8, 11-17. 

Zaoui, A., Cherrah, Y., Lacaille-Dubois, M. A., Settaf, A., Amarouch, H., & Hassar, M. (2000). Diuretic and 

hypotensive effect of Nigella Sativa in the spontaneously hypertensive rat. Therapie, 55, 379-382 
PMID: 10967716 

.  

Funding 

Not applicable. 

 

Institutional Review Board Statement 

Not applicable. 

 

Informed Consent Statement 

Not applicable. 

 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 

license (http://creativecommons.org/licenses/by/4.0/). 


