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ABSTRACT 

This study was conducted to assess the impact of Moringa oleifera leaf meal (MoLM) on the growth performance and 

carcass quality of broiler chickens at the growing and finishing stages. Fresh Moringa olefera leaves purchased was 

washed and air dried for two weeks, milled and incorporated into feed. A total of 108 twenty-eight day-broiler chicks 

of initial average weight of 940g were used in this experiment. Birds were randomly assigned to three treatments of 

36 birds each. Each treatment was sub divided into three replicates of 12 birds each.  The three treatments were 

designated T1(0% MoLM), T2(T 1 + 1% MoLM) and T3 (T1 + 3% MoLM). The experiment lasted for 28 days. Dietary 

treatments, were labelled as T1 (0% MoLM), T2 (T 1 + 1% MoLM) and T3 (T1 + 3% MoLM). Feeding and watering of 

birds were served ad-libitum. Productive performance and carcass characteristics of experimental birds were 

measured.  1 % MoLM diet had the best feed conversion ratio, whiles those on the 3% MoML diet recorded the highest 

average body weight gain. Carcass analysis indicated that the birds on the 3% MoLM diet had the highest dressing 

percentage. Sensory evaluation parameters were significantly improved by the inclusion of 3%MoLMin the diet. The 

3% MoLM breast cut grilled meat produced highest overall likeness and product intended to buy mean vales.  In 

conclusion, MoLM inclusion to broiler diets up to 3% improved birds’ performance at growing stage.  After week 4, 

the growth promoting property of MoLM was not observed. 
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INTRODUCTION 

Antibiotics have long been used to improve poultry performance and to make the most of the 

nutrients in feed (Phillips et al., 2004; Huyghebaert et al., 2011). However, its indiscriminate 

application has led to traces of these antibiotics in meat and products of treated animals leading 

to antimicrobial resistance build up (Vidovic and Vidovic, 2020). As a result, the use of some major 

antibiotics in animal production including poultry has been banned in certain countries due to the 

increasing consumer demand for safe, natural, and nutritious animal-based foods. Consequently, 

it has become necessary to search for non-conventional, affordable, readily available, and less 

competitive additives that may be used in chicken diet formulation as an alternative source to 

antibiotics (Charoenying et al., 2008). Several plants have been incorporated in poultry diets to 

improve the feeding strategies and consequents growth performance of poultry (Ali and Al-
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Shuhaib 2021; Gafotor et al., 2026). Examples include, ginkgo biloba leaves (Zhang et al., 2013), 

white tea leaves (Abbas et al., 2019), morinda (Diarra, et al., 2019), or mixed proportions of these 

medicinal supplements (Aroche et al., 2018). According to Srivanthi and Rao (2014), medicinal 

plants possess phytochemicals and bioactive elements, such as vitamins, alkaloids, carotenoids, 

polyphenols, lipids, carbohydrates, and proteins that have a lasting positive impact on health. 

Chickens among some monogastrics, have been fed with diets containing variety of plants leaves, 

including Leucaena leucocephala, Gliricidia sepium, Sesbania sesban, and Manihot esculenta, which 

has been shown to improve their performance (D'Mello et al., 1987). One such example of these 

medicinal plants is Moringa oleifera.  The plant known technically as Moringa oleifera, which 

belongs to the Moringaceae family and genus Moringa, is native to Asia and is widely dispersed 

throughout Africa (Francis et al., 2005). Several studies suggest Moringa oleifera as a potential 

alternative growth promoter in poultry diet due to its good protein content (Chiseva, 2006; 

Sarkwa et al., 2020; 2022; 2025). Moringa oleifera possess significant amount of nutritional and 

medicinal properties which are beneficial to human and livestock as well as poultry (Banjo, 2012; 

Rathnayake et al., 2019).  

The main objective of the study was to evaluate the impact of Moringa oleifera leaves powder 

on the growth, carcass quality and sensory characteristics of grower broilers. 

 

MATERIAL AND METHODS 

Location of the Research Study 

The experiment was conducted at the Poultry Unit of Methodist University Ghana, Wenchi 

Campus, Department of Agriculture. Wenchi is located on an Altitude of 304m (997ft) above sea 

level and lies within latitudes 7.73˚ North and longitude 2.1 ̊ West. The location has a mean 

temperature of 25OC and a mean annual rainfall of above 1,100mm, which has its major season 

starting in April and ends in July, with a second season termed minor season that runs from 

September to November, while the main dry season is from November to March. 

 

Preparation of Moringa Oleifera meal 

Fresh Moringa oleifera leaves was acquired and carefully cleaned to get rid of dirt.  Cleaned 

leaves were allowed to air dry for two weeks at 38oC, under locally manufactured solar dryer until 

they were brittle. The dried leaves were ground into a fine powder in using Hanghui Automatic 

Spice Grinder Pulverizer (WF-30B- China) to 1.0mm mesh. Ground leaves was incorporated into 

experimental diets. 

 

Experimental Design, Diets and Bird Management 

A total of 108 twenty-eight-day old of “Cobb 500” broiler chicks (brooded on a common diet) 

were randomly assigned to three dietary treatment groups as follows; T1= % MoLM (control diet);  

T2= 1 % MoLM, (control diet + 1% MoLM) and T3= 3 % MoLM (control diet + 3 % MoLM). Each 

treatment was replicated three times with 12 birds per replicate. Experiment lasted 28 days and 

diets consisted of a finisher diet (day 29-49). The composition of the finisher diets is shown in 

Table 1. Feed and water were provided ad libitum, and birds had 24 hours of light/ day throughout 

the experiment. 
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Table 1. Composition of basal diets (DM basis) and Nutrient Levels 

Ingredient  

(%) 

Finisher (d 29 to 42) 

0%MoLM 1% MoLM 3% MoLM 

Maize 56.62 56.62 56.62 

Soya bean meal 23.55 22.55 20.55 

Wheat bran 17.03 17.03 17.03 

Moringa oleifera leaf 

meal  

0.00 1.00 3.00 

Limestone 1.50 1.50 1.50 

Methionine 0.15 0.15 0.15 

Lysine 0.15 0.15 0.15 

DCP 0.20 0.20 0.20 

Broiler premix* 0.30 0.30 0.30 

NaCl 0.50 0.50 0.50 

Nutrient Level     

Dry matter (%) 87.74 87.73 87.72 

Ash (%) 5.45 5.41 5.44 

Ether extract 3.09 3.11 3.13 

Crude protein (%) 19.12 19.08 19.02 

Crude fiber (%) 5.43 5.56 5.81 

ME (Kcal/kg) 2966 2953 2934 

Lysin (%) 1.01 1.12 1.14 

Methionine (%) 0.45 0.43 0.42 

Calcium (%) 1.26 1.32 1.51 

Total phosphorus (%) 0.43 0.45 0.45 

 

 

Growth Performance 

Birds were weighed at the onset of the growth trial and subsequently at weekly intervals. 

Daily feed intake was recorded weekly. These values were used to estimate average daily feed 

intake (ADFI) and average daily weight gain (ADG). Feed conversion ratio (FCR) was calculated as 

the ratio of ADFI to ADG. 

 

Carcass Analysis 

Four Birds from each treatment were slaughtered and examined for defeathered, dressed 

carcass, internal organ, and abdominal fat weights according to (NY/T823-2004). Retail cuts 

weighed included neck, thighs, drumsticks, breast, and wings while internal organs comprised 

proventriculus, gizzard, liver, heart, and intestine. 

 

Sensory Evaluation 

Twenty panelists were screened for sensitivity to fishy and cardboard flavours using nine 

two-fold dilutions of exudates from fresh tilapia and 10g of cardboard boiled in distilled water for 

1 hr. Each set of flavour profile was provided with a distilled water control. The panelists were 

also screened for tenderness and juiciness. Subsequently, 15 panelists were short-listed to 

participate in the sensory evaluation. This comprises, six males and nine females. The samples 
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were seasoned with the same amount of spices and grilled using Aoja BBQ Electrical griller (SKU: 

GE779H) separately based on treatments to an internal temperature of 71o C, for 45 minutes. The 

grilled chicken breast cuts were sliced into uniform sizes approximately 10 g; randomly assigned 

labels and packed into respective coded 30ml containers and covered and served to the panelists 

along with a questionnaire and pencil. The sensory panel used a 15 points hedonic scale to assess 

the products palatability, flavour, juiciness, tenderness, overall liking and product intended to buy. 

Water and apple juice were provided to rinse off lingering odours after every sample (Coleman et 

al., 2018). 

 

Statistical analysis 

Data collected were all subjected to one-way ANOVA using Genstat statistical software (12th 

edition), and means separated with LSD. 

 

RESULTS AND DISCUSSION 

Growth performance and carcass characteristics 

Weekly body weight and growth trend are presented in Figure 1. The data showed that birds 

fed with 1% MoLM had higher weight gain after the first week compared to the control, while the 

3% MoLM group matched the control. By the second week, both 1 % and 3 % MoLM groups 

outperformed the control in weight gain (Figure 1). The highest gain in week one was seen in the 

control and 1 % MoLM groups (1.31 kg), while the 3 % group had the lowest (1.27 kg). By week 

three, the 3 % MoLM group showed the highest gain (2.87 kg), exceeding the control (2.73 kg). No 

differences were noted in week four. Overall, birds on MoLM diets showed slightly higher growth 

trends than the control. 

 

 
Figure 1: Growth trend of experimental birds within experimental period. 

 

Table 2 presents the findings for final live weight, carcass weight, dressing percentage, feed 

intake, and feed conversion ratio. Broilers fed the 3 % MoLM diet had the highest average live 

weight (4.38 kg), while those on the 1 % diet had the lowest (4.20 kg). However, these differences 
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were not statistically significant. The 3% moringa diet also produced the highest carcass weight 

(3.55 kg), though the differences among treatments were not significant. 

In terms of dressing percentage, the 3% moringa group achieved the highest value (81.05%), 

while the control group had the lowest (78.95%). Feed intake was lowest in the 1% moringa group 

(4.68 kg) and highest in both the control and 3% moringa groups (4.95 kg). Feed intake for the 

1% group was significantly different (P < 0.5) from the other two. Notably, the 1% moringa diet 

resulted in the most efficient feed conversion ratio (1.11) compared to the control group (1.17). 

 

Table 2: Effect of Moringa Leaf meal on Live Weight, Carcass Weight and Dressing Percentage 

Parameters  Control  1% Moringa 

Powder 

3% Moringa 

Powder 

P values 

Live Weight (Kg) 4.23 4.20 4.38 0.77 

Carcass Weight (Kg) 3.34 3.34 3.55 0.74 

Dressing Percentage (%) 78.95 79.52 81.05 0.03 

Feed Intake (Kg) 4.95 4.68 4.95 0.05 

Feed Convention Ratio 1.17 1.11 1.13 0.00 

 

Table 2.1 shows the results for primal cuts. Broilers fed with 1% moringa leaf powder had the 

highest breast weight (1290g), while those in the control group had the lowest (1180g), though 

the differences were not statistically significant (P > 0.5). The highest average drumstick weight 

(874g) was recorded in broilers on the 3% moringa diet, with the control group showing the 

lowest (839g). 

Wing weights were also lowest in the control group (231g), compared to higher values in the 

3% and 1% moringa groups (309g and 301g, respectively). The gizzard weight was greatest in the 

1% moringa group (69.5g) and lowest in the control (62.3g), with treatments T2 and T3 being 

significantly different (P < 0.5) from the control. 

Interestingly, broilers fed the control diet (0% moringa) had the highest values for heart 

weight (18g), liver weight (83.5g), and leg weight (137.5g). Meanwhile, the highest head weight 

(91.0g) was recorded in the 3% moringa group, compared to the control group, which had the 

lowest head weight (85.2g). 

 

Table 2.1 Effect of Moringa Leaf Powder on Carcass Quality 

Primal Cuts  Control  1% Moringa Leaf 3% Moringa Leaf Lsd (5%) Cv% 

Breast (g) 1180a 1290a 1289a 279.4 12.9 

Drum sticks (g) 839a 864a 874a 195.4 13.1 

Wings (g) 231a 301a 309a 119.8 24.7 

Gizzard (g) 62.3b 69.5a 69.0a 6.0 5.2 

Heart (g) 18.0a 16.0a 16.0a 3.26 11.3 

Liver (g) 83.5a 72.5a 71.2a 19.49 14.9 

Leg (g) 137.5a 126.0a 135.2a 45.44 19.8 

Head  85.2a 88.8a 91.0a 35.68 23.3 

Means with the same superscript within the same row are not significant (P ˃ 0.5) 
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Sensory Quality 

The effect of moringa leaf powder on the sensory characteristics of broilers in terms of 

palatability, flavour, juiciness, tenderness, overall likeness, and product intended to buy are 

presented in Table 3 The results indicated that 1% moringa leaf powder-fed broiler meat had a 

higher palatability score (8.73) over that the control with least score (6.67) which was 

significantly different (P ˂ 0.5) from T2 and T3 respectively. In terms of the meat flavour, 3% 

moringa leaf powder-fed broilers produced the best score (7.60) over the 0% moringa leaf 

powder-fed broiler meat (6.67). The T2 and T3 were significantly different (P ˂ 0.5) from the T1. 

The 1% moringa leaf powder broiler meat had the best juiciness (7.67) of the finished product 

over the 0% moringa leaf powder fed broilers with the least mean value (6.20). Statistically, T2 

and T3 were significantly different (P ˂ 0.5) from T1. The results for meat tenderness indicated 

that 3% moringa leaf powder had the highest mean value (8.33) against the 0% moringa leaf 

powder-fed broilers which was significantly different (P ˂ 0.5) from the T2 and T3. The 3% 

moringa leaf powder-fed birds significantly produced the highest overall likeness and product 

intended to buy mean values (9.73 and 9.27) respectively over the 0% moringa leaf powder-fed 

birds. 

 

Table 3 Effect of Moringa Leaf Powder on Sensory Quality 

Parameters Control 1% Moringa Leaf  3% Moringa Leaf Lsd Cv% 

Palatability  6.67b 8.73a 8.33a 0.75 12.9 

Flavour 6.67b 7.53a 7.60a 0.68 12.9 

Juiciness 6.20b 7.67a 7.47a 0.67 12.9 

Tenderness 6.73b 8.20a 8.33a 0.73 13.0 

Overall Likeness 7.27c 8.73b 9.73a 0.84 13.3 

Product Intended to buy 5.67c 8.00b 9.27a 0.86 15.4 

 

Weekly Body Weight Gain 

The similar body weights between broilers on the control and 3% MoLM diets may be due to 

reduced feed intake caused by the lower palatability and possible anti-nutritional factors in the 

higher moringa inclusion. These factors can limit nutrient absorption and affect early growth. By 

the second week, birds on the 1% MoLM diet showed the highest weight gain, followed by those 

on 3%, with the control group lowest. This agrees with the earlier study by Alidou et al, (2016) 

and Nduku et al. (2020) that lower feed intake in MoLM-fed birds might be due to anti-nutritional 

factors in moringa leaves that inhibit the bioavailability of the nutrients and affect production 

parameters negatively, including body weight during the commencement of the study. 

Previous studies support that MoLM up to 10% does not harm performance, especially when 

birds are introduced to it from the start while levels above 10% showed negative impacts on 

performance (Abou-Elezz et al., 2011; Gadzirayi et al., 2012; Banjo, 2012). In this study, growth 

patterns were consistent across treatments, indicating no negative effects from MoLM. The 

improved final live weight may be attributed to the nutritional and antibacterial properties of 

moringa, as well as the birds’ adaptation to the diet. MoLM enhanced performance during the 

grower stage, but its growth-promoting effects were less evident at the finisher stage (Eilert et al., 

1981). 
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Effect of MoLM on Weight, Feed Intake and Feed Convention Ratio 

Broilers fed with 3% Moringa leaf meal (MoLM) and the control had the highest feed intake, 

while those on 1% MoLM had the lowest feed intake but achieved the best feed conversion 

ratio (FCR).  Despite this, the 1% Moringa group showed the best feed conversion ratio (FCR), 

followed by the 3% group, with the control group having the poorest FCR. Since FCR is the ratio of 

feed consumed to body weight gained, MoLM improved feed efficiency and growth performance. 

These results support findings by Imoru et al. (2019), who suggested MoLM as a cost-effective 

alternative to expensive protein sources like soybean meal and groundnut cake due to its rich 

nutrient content 

The final live weight of the birds was highest in the group fed 3% Moringa leaf meal, 

supporting earlier studies that MoLM enhances broiler growth performance (Verma et al., 2021; 

Compaore et al., 2011). This improvement is linked to Moringa’s rich content of vitamins, 

minerals, and antioxidants, which boost feed efficiency and weight gain. The study aligns with 

findings by Compaore et al., (2011), who identified Moringa leaves as a good source of fats, 

proteins, and essential micronutrients like magnesium and zinc, making it effective in addressing 

malnutrition and improving broiler growth. 

 

Carcass Parameters 

Carcass weight is measured after slaughter, bleeding, plucking, and evisceration. Birds fed 3% 

Moringa (Treatment 3) recorded the highest carcass weight, live weight, dressing percentage, and 

feed conversion ratio, despite having similar feed intake to the control group. This suggests better 

feed utilization. Surprisingly, the control group had good feed intake and live weight but lower 

carcass yield, likely due to increased feather weight. 

Although Treatment 2 (1% Moringa) had lower live weight, it still outperformed the control 

in carcass weight and dressing percentage. Statistical analysis showed no significant differences 

(P > 0.5) among treatments, supporting previous studies (Tekeli et al., 2011) that Moringa 

inclusion or plant extracts may not significantly affect growth performance. Differences in feed 

nutrient content likely explain the observed trends. Birds fed Moringa diets had improved carcass 

traits, even with similar or lower feed intake, indicating its potential as a nutritious and efficient 

feed supplement. 

The 3% MoLM group recorded the highest final live weight and carcass weight, with a 

strong correlation between better feed utilization and enhanced growth. Though there were no 

statistically significant differences (P > 0.5) among treatments in weight gain or feed efficiency, 

broilers on MoLM diets generally outperformed the control group. 

MoLM’s nutritional benefits such as proteins, minerals, and antioxidants likely contributed to 

improved performance. The 1% MoLM group, despite its lower feed intake, recorded the highest 

breast weight, suggesting superior nutrient utilization. Meanwhile, the control group showed 

high feed intake but poor conversion, possibly due to higher feather growth inflating live weight 

without improving muscle mass. 

In terms of carcass quality, birds on Moringa diets had better-developed external parts 

(breast, drumsticks, wings, and head) and smaller internal organs. This indicates efficient nutrient 

allocation for meat development. These results are consistent with prior studies (Safa, 2012; 

Onunkwo and George, 2015; Bamgbose et al., 1999), which showed that Moringa leaf meal 

enhances carcass traits and feed efficiency due to its rich nutrient profile and digestibility. 
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Sensory Evaluation 

The inclusion of MoLM significantly influenced the sensory characteristics of the grilled breast 

cut of the chicken. The 3% inclusion of MoLM in the broiler finish diet significantly produced the 

best overall likeness and a product intended to buy (9.73 and 9.27) respectively. The present study 

agreed with findings of Maju and Bidhan (2025) who stated that inclusion of Moringa oleifera leaf 

powder at 3% scored the highest mean value for overall acceptability of the meat as compared to 

the other treatments. Harshini et al. (2022) reported that incorporation of 5%to 15% level of 

Moringa oleifera leaf powder recorded greater mean values for sensory attributes. 

Moringa oleifera is noted to contain high levels of antioxidant compounds (Siddhuraju and 

Becker, 2003), and it moderates meat quality (Mielnik et al., 2003). The higher sensory scores 

recorded among MoLM fed broilers could be attributed to the dietary antioxidants content in 

Moringa oleifera which can help lessen rancidity of fat in the meat and enhance the sensory 

characteristics of meat, and improve meat product shelf life (Lahucky et al., 2010; Qwele et al., 

2013) and thus improve the palatability, flavour, and the overall liking as well as the product 

intended to buy by the sensory evaluators.  

The tenderness, flavour and juiciness in MoLM fed broiler meat could be attributed to 

presence of a thin fat film which agreed with findings of Cui et al. (2022), that marbling 

significantly improved the tenderness, flavour and juiciness of pectoral meat of chickens. The 

present findings suggest that MoLM did not only maintain acceptability, but equally improved the 

eating superiority and market appeal of the meat. The fact that flavour, juiciness, tenderness, and 

palatability were all superior to the control agreed with the view that moringa acted as a 

functional phytogenic feed additive rather than just a nutrient supplement.  

The present results were in agreement with Biswas et al. (2015) in their study with inclusion 

of 0.5 and 2% of Moringa oleifera leaf powder fed broiler chicken scoring mean values for texture, 

juiciness, and overall acceptability when the products were evaluated. According to Sultana 

(2020), M. oleifera leaves are rich in certain alkaline minerals, such as calcium, magnesium, and 

potassium, and these could be attributing factors of the higher sensory scores for the broiler fed 

on MoLM diet. 

 

CONCLUSION 

In conclusion, Moringa leaf meal especially at 3% inclusion can serve as a valuable, cost-

effective alternative protein source in broiler diets, enhancing growth performance, carcass yield, 

and feed efficiency without negative effects. The inclusion of moringa leaf meal in the broiler feed 

improved the sensory quality of broiler meat, with 3% inclusion producing the highest scores for 

overall liking and purchase intent, followed by 1%, while the control treatment recorded the 

lowest acceptability of grilled meat. 

 

ACKNOWLEDGEMENT 

The authors gratefully acknowledge the support of the Methodist University Ghana, Poultry 

Unit, Wenchi Campus. We thank the Farm Manager, Madam Larlyaltu Issakah, and her team at the 

Poultry Unit for their invaluable assistance and cooperation during the conduct of this project. 

Their practical help, access to facilities, and technical supports were essential to the successful 

completion of our study. 

 

Conflicts of interest: The authors declare no conflicts of interest. 



NEWMAN ET AL. / ANDALASIAN  LIVESTOCK - VOL. 03 NO. 02 (2026), 127-138 

        Newman et al.       DOI: 10.25077/alive.v3.n2.p127-138.2026

        

135 

 

REFERENCES 

Abbas, F. R., & NAL, A. Abdul-Jabar I, Al-Nassry AS (2019). Effect of adding white tea powder 

(camellia sinensis) to the japanese quail (coturnix coturnix japonica) birds rations in some 

traits of blood biochemical and liver enzymes. Adv. Anim. Vet. Sci, 7(3), 205-209. 

Abou-Elezz, F. M. K., Sarmiento-Franco, L., Santos-Ricalde, R., & Solorio-Sánchez, F. (2011). 

Nutritional effects of dietary inclusion of Leucaena leucocephala and Moringa oleifera leaf 

meal on Rhode Island Red hens’ performance. Cuban Journal of Agricultural Science, 45(2), 

163-169.  

Adogla-Bessa T., Sarkwa F. O., Adjorlolo L. K., Timpong-Jones, E. C., Idan, F., Nyarko-Gyimah, A., and 

Tudeka, C.K. (2022). Performance indicators of sheep fed rice straw supplemented with 

browse leaves. African Journal of Food, Agriculture, Nutrition and Development, 22(5): 

20401-20414. 

Ali, N. A. L., & Al-Shuhaib, M. B. S. (2021). Highly effective dietary inclusion of laurel (Laurus 

nobilis) leaves on productive traits of broiler chickens. Acta Scientiarum. Animal Sciences, 43, 

e52198 

Alidou, C., Salifou, A., Djossou, J., Mazou, M., Tchebo, F.P. & Soumanou, M.M. (2016). Roasting effect 

on anti0nutritional factors of the Moringa oleifera leaves. Int. J. Adv. Res. 4, 78-85. 

Aroche, R., Martínez, Y., Ruan, Z., Guan, G., Waititu, S., Nyachoti, C. M., ... & Lan, S. (2018). Dietary 

inclusion of a mixed powder of medicinal plant leaves enhances the feed efficiency and 

immune function in broiler chickens. Journal of Chemistry, 2018(1), 4073068. 

Bamgbose, A.M., Oyewoye, E.O., Apata-Olakulehin, H.O., Mohammed, A.S., & Musa, A.M. (2016). 

Utilization of Roasted full-fat Soyabean in diets for Broiler Chickens. Nigerian Society for 

Animal Production proceeding Abeokuta. 176-177. 

Banjo, S. (2012). Growth and performance as affected by inclusion of Moringa oleifera leaf meal in 

broiler chick diet. Journal of Biology, Agriculture and Healthcare, 2(9), 35-38. 

Biswas, A., Mandal, A. B., Tyagi, P. K., & Deo, C. (2015). Effect of feeding Moringa (Moringa oleifera) 

leaves on immunity, carcass traits and   keeping   quality   of   meat   of   broiler chickens. Indian    

Journal     of Poultry Science, 50(3), 300–304. 

Charoenying, P., Laosinwattana, C., Phuwiwat, W., & Lomratsiri, J. (2008). Biological activities of 

Zanthoxylum limonella Alston fruit extracts. KMITL Sci J, 8(1), 12-5. 

Chiseva, S. (2006). The growth rates and feed conversion ratios of fry fed conventional fry diets 

and Moringa oleifera supplemented diets. B. Sc. Dissertation, Bindura University of Science 

Education, Zimbabwe. 

Coleman, F. N., Ohene-Adjei, S. and Barnes, A. (2018). Evaluation of Selected Local Spices on 

Sensory Characteristics of Fresh Pork Sausage. International Journal of Nutrition and Food 

Sciences. Vol. 7, No. 1, 2018, pp. 5-10. doi: 10.11648/j.ijnfs.20180701.12. 

Compaoré, W.R, Nikièma, P.A., Bassolé, H.I.N., Savadogo, A., Mouecoucou, J., Hounhouigan, D.J. & 

Traoré, S.A. (2011). Chemical composition and antioxidant properties of seeds of Moringa 

oliefera and pulps of Parkia biglobosa and Adansonia digitate commonly used in food 

fortification. Current Research Journal of Biological Science, 3(1) 64-72. 



NEWMAN ET AL. / ANDALASIAN  LIVESTOCK - VOL. 03 NO. 02 (2026), 127-238 

DOI: 10.25077/alive.v3.n2.p127-138.2026                                   Newman et al.           136 

Cui, H., Liu, L., Liu, X., Wang, Y., Nuo, N.L., Tan, X., Zhu, Y., Liu, R., Zhao, G., Wen, J.  (2022). A 

selected population study reveals the biochemical mechanism  of  intramuscular fat 

deposition in chicken meat. J. Anim. Sci.  Biotech., 13,  p. 54.  

D‘Mello, J.P.F., Acamovic, T.  & Walker, A.G. (1987): evaluation of leucaena leaf meal for broiler 

growth and pigmentation. J. Trop. Agric., 64: 33-35. 

Diarra, S. S., Amosa, F., & Lameta, S. (2019). Potential of Morinda (Morinda citrifolia L.) products 

as alternative to chemical additives in poultry diets. Egyptian Journal of veterinary sciences, 

50(1), 37-45. 

Eilert, U., Wolters, B. and Nahrstedt, A., (1981). The antibiotic principle of seeds of Moringa oleifera 

and Moringa stenopetala. Planta Medica, 42(1), 55-61. 

Francis, G., Makkar, H.P.S. & Beckar, K. (2005). Plant toxins and detoxification methods to improve 

and extract Moringa oleifera leaves 

Gadzirayi, C. T., Masamha, B., Mupangwa, J. F., & Washaya, S. (2012). Performance of broiler 

chickens fed on mature Moringa oleifera leaf meal as a protein supplement to soya bean meal. 

International  Journal of Poultry Science, 11(1), 5-10. 

https://doi.org/10.3923/ijps.2012.5.10. 

Gafotor J M, Sarkwa F O, Ayizanga R A, Adjei-Mensah B and Obese F Y (2026). Effect of Megathyrsus 

maximus (Guinea Grass) leaf meal on performance indices, carcass characteristics and blood 

profiles of broiler chickens. Livestock Research for Rural Development, 38 (1), Article 03. 

http://www.lrrd.org/lrrd38/01/03/sark.html 

Harshini, A., Tomar, S., Yadav, A.S., Awasthi, M.G. (2022). Effect of Moringa oleifera leaf 

 powder feeding on the growth performance and meat quality of Kadaknath chicken. 

 Indian  J Anim Nutr. 39(4):486-501.  

Huyghebaert, G., Ducatelle, R., & Van Immerseel, F. (2011). An update on alternatives to 

antimicrobial growth promoters for broilers. The Veterinary Journal, 187(2), 182-188. 

Imoru, A., Onibi, G. E., & Osho, I. B. (2019). Performance characteristics of broiler chickens fed 

graded levels of moringa (Moringa oleifera lam.) leaf meal in partial replacement of soybean 

meal. Livestock Research for Rural Development. 31(8). Retrieved from 

http://www.lrrd.org/lrrd31/8/kolam31117.html. 

Jang, A., Liu, X.D., Shin, M.H., Lee, B.D., Lee, S.K., Lee, J.H. & Jo, C. (2008). Antioxidative 

 potential of raw breast meal from broiler chicks fed a dietary medicinal herb extract mix. 

 Poult. Sci. 87, 2382-2389. 

Lahucky, R., Nuernberg, K., Kovac, L., Bucko, O. & Nuernberg, G. (2010). Assessment of the 

 antioxidant potential of selected plant extracts – In vitro and in vivo experiments on pork 

 meat. Meat Sci. 85, 779-784. 

Manju, L and Bidhan C.M. (2025). Nutrient composition and sensory attributes of meat 

 influenced by dietary inclusion of drumstick (Moringa oleifera Lam.) leaf meal in broiler 

 Japanese Quail. International Journal of Advanced Biochemistry Research. SP-9(4): 686-

 692. 

Mielnik, M.B., Aaby, K. & Skrede, G., 2003. Commercial antioxidants control lipid oxidation in 

 mechanically deboned turkey meat. Meat Sci. 65, 1147-1155. 

https://doi.org/10.3923/ijps.2012.5.10


NEWMAN ET AL. / ANDALASIAN  LIVESTOCK - VOL. 03 NO. 02 (2026), 127-138 

        Newman et al.       DOI: 10.25077/alive.v3.n2.p127-138.2026

        

137 

Nduku1, X.P. Mabusela, S.P & Nkukwana, T.T. (2020). Growth and meat quality of broiler chickens 

fed Moringa oleifera leaf meal, a probiotic and an organic acid. South African Journal of Animal 

Science. 50 (5). 

NY/T 823-(2004). Poultry Production Performance Terminology and Measurement Calculation 

 Method. Ministry of Agriculture and Rural Affairs: Beijing, China, 2004. 

Onunkwo, D.N & George, O.S. (2015). Effects of Moringa Oleifera Leaf Meal on the Growth 

Performance and Carcass Characteristics of Broiler Birds IOSR Journal of Agriculture and 

Veterinary Science: 2319-2380, p-ISSN: 2319-2372. Volume 8, Issue 3 Veterinary. II, Pp 6366. 

Phillips, I., Casewell, M., Cox, T., De Groot, B., Friis, C., Jones, R., ... & Waddell, J. (2004). Does the use 

of antibiotics in food animals pose a risk to human health? A critical review of published data. 

Journal of antimicrobial chemotherapy, 53(1), 28-52. 

Qwele, K., Hugo, A., Oyedemi, S.O., Moyo, B., Masika, P.J. & Muchenje, V., 2013. Chemical 

 composition, fatty acid content and antioxidant potential of meat from goats 

 supplemented  with Moringa (Moringa oleifera) leaves, sunflower cake and grass 

hay.  Meat Sci. 93, 455- 462. 

Rathnayake A.R.M.H., Navaratne S.B., Uthpala T.G. (2019) Moringa oleifera plant and the 

 nutritional and medicinal properties of Moringa oleifera leaves. In: Ivi C.,  Prodyut K., 

 Paul A., Mani A., Kumar T., Prasad K., editors. Trends and Prospects in Processing of 

 Horticultural Crop. Today and Tomorrow’s  Printers and Publishers; New 

 Delhi, India:  2019. pp. 251–268. 

Safa, M.A. (2012). Effect of feeding different levels of Moringa oleifera leaf meal on the 

performance and carcass quality of broiler chicks. International Journal of Science and 

Research (Online Journal), 2319-7064.  

Sarkwa, F.O., Madibela, O. R., Adogla-Bessa, T., Mphinyane, W. N., Perkins, J.S. and Timpong-Jones, 

E.C. (2020). Chemical Composition, in vitro dry matter digestibility and gas production of four 

browse species and their combinations used as feed for small ruminants. West African Journal 

of Applied Ecology, 28(2):106-117. 

Sarkwa FO, Madibela,OR, Adogla-Bessa, T, Perkins JS, Mphinyane WN, Timpong-Jones EC, Pelane 

–Modutlwe GL, Otu BO, A. S. Coffie AS, and Tudeka CK (2025). Can feeding dried browse leaves 

to sheep reduce methane emissions and improve weight gain? West Africa Journal of Applied 

Ecology, 33(1): 102-117.  

Siddhuraju, P. & Becker, K., 2003. Antioxidant properties of various solvent extracts of total 

 phenolic constituents from the three different agro-climatic origins of drumstick tree 

 (Moringa oleifera Lam). J. Agric. Food Chem. 51, 2144-2155. 

Sravanthi, J. & Rao, S. G. (2014). Antioxidative studies in Moringa oleifera Lam. Annals of 

Phytomedicine 3(2): 101-105. 

Sultana S. (2020).  Nutritional and functional properties of Moringa oleifera. Metabol Open. 

 8:100061. doi: 10.1016/j.metop.2020.100061. PMID: 33145489; PMCID: PMC7596288. 

Tekeli, A., Celik, L., & Kutlu, H.R. (2011). Effects of Z. officinale and propolis extracts on the 

performance, carcass and some blood parameters of broiler chicks. Poult. Sci.1:12-23. 



NEWMAN ET AL. / ANDALASIAN  LIVESTOCK - VOL. 03 NO. 02 (2026), 127-238 

DOI: 10.25077/alive.v3.n2.p127-138.2026                                   Newman et al.           138 

Verma, N., Sehrawat, K. D., Mundlia, P., Sehrawat, A. R., Choudhary, R., Rajput, V. D., ... & Alamri, S. 

(2021). Potential use of ascophyllum nodosum as a biostimulant for improving the growth 

performance of vigna aconitifolia (Jacq.) marechal. Plants, 10(11), 2361 

Vidovic, N., & Vidovic, S. (2020). Antimicrobial resistance and food animals: Influence of livestock 

environment on the emergence and dissemination of antimicrobial resistance. Antibiotics, 

9(2), 52. 

Zhang, X., Zhao, L., Cao, F., Ahmad, H., Wang, G., & Wang, T. (2013). Effects of feeding fermented 

Ginkgo biloba leaves on small intestinal morphology, absorption, and immunomodulation of 

early lipopolysaccharide-challenged chicks. Poultry Science, 92(1), 119-130. 

 

  

 


