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Abstract: This study invesƟgated the effects of Carica papaya and Ipomea batatas leaf meal supplementaƟon on 
the proximate composiƟon of feed, liver and serum enzyme acƟviƟes, and growth performance in broiler 
chickens. A total of 100 unsexed Arbor Acre broiler chicks were randomly assigned to five dietary treatments, 
incorporaƟng varying levels (0%, 5%, 10%, 15%, and 20%) of combined leaf meals. Proximate analysis indicated 
increased crude protein (22.18%) and ash content (5.02%) in the combined leaves. Enzyme acƟviƟes, including 
Alkaline Phosphatase (ALP), Aspartate Aminotransferase (AST), and Alanine Aminotransferase (ALT), were 
evaluated. Moderate leaf meal supplementaƟon (5% and 10%) maintained stable enzyme levels, while higher 
inclusion levels (15% and 20%) significantly elevated hepaƟc markers, suggesƟng metabolic stress. Growth 
performance improved at 5% and 10% inclusion, with a recorded weight gain of 2.5 kg and 2.7 kg, respecƟvely, 
but declined at higher levels, showing a weight reducƟon to 2.1 kg at 20% inclusion. These findings indicate that 
moderate dietary inclusion of leaf meals enhances protein intake and growth performance without adverse 
metabolic effects. 
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1. Introduction  
Poultry farming plays a crucial role in global food producƟon, providing a significant source of 
animal protein. However, the rising costs of convenƟonal feed ingredients, such as soybean 
meal and maize, have increased the need for alternaƟve feed sources. Leaf meals derived from 
plants such as Carica papaya and Ipomea batatas have gained aƩenƟon as potenƟal feed 
supplements due to their rich nutriƟonal profile and availability. These plant-based feed 
addiƟves contain essenƟal nutrients, including crude protein, fiber, and bioacƟve compounds 
that may enhance poultry health and performance. 
 
In recent years, research has focused on idenƟfying sustainable feed ingredients that can 
reduce producƟon costs while maintaining opƟmal poultry growth and health. Leaf meals 
have been proposed as a viable alternaƟve due to their affordability and nutriƟonal value. 
However, their effects on broiler performance, liver funcƟon, and enzymaƟc acƟviƟes require 
further invesƟgaƟon. Liver enzymes, including Alkaline Phosphatase (ALP), Aspartate 
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Aminotransferase (AST), and Alanine Aminotransferase (ALT), serve as indicators of metabolic 
and hepaƟc health, making them criƟcal parameters in poultry nutriƟon studies. 
 
This study aims to evaluate the impact of supplemenƟng broiler diets with different levels of 
Carica papaya and Ipomea batatas leaf meals. The study examines the effects on proximate 
composiƟon, growth performance, and liver enzyme acƟviƟes to determine the opƟmal 
inclusion levels that balance nutriƟonal benefits and potenƟal metabolic stress. The findings 
from this research contribute to sustainable poultry nutriƟon and provide insights into 
alternaƟve feed formulaƟons that enhance broiler producƟvity. 
 
2. Materials and Methods 
2.1 Experimental Design  
A total of 100 broiler chicks were allocated to five dietary groups (T1-T5) with increasing levels 
(0%, 5%, 10%, 15%, and 20%) of combined leaf meals. Each treatment was replicated four 
Ɵmes with five birds per replicate. The birds were raised in well-venƟlated housing with access 
to feed and water ad libitum. The experimental diets were formulated to meet the nutrient 
requirements for broiler growth. 
 
2.2 Proximate ComposiƟon Analysis  
Leaf samples were analyzed for moisture, crude protein, crude fiber, ash, ether extract, and 
nitrogen-free extract (NFE) using AOAC (2005) procedures (AssociaƟon of Official AnalyƟcal 
Chemists, 2005). Feed samples from each dietary treatment were also analyzed to determine 
nutrient composiƟon and ensure dietary consistency. 
 
2.3 Liver and Serum Enzyme Assays  
Blood samples were collected from the wing vein of each bird at the end of the trial period. 
The serum was separated via centrifugaƟon at 3000 rpm for 10 minutes and stored at -20°C 
unƟl analysis. Liver samples were excised and homogenized for enzymaƟc assays. ALP, AST, 
and ALT acƟviƟes were measured using standard spectrophotometric methods with 
commercially available diagnosƟc kits. 
 
2.4 Growth Performance  
Feed intake, weight gain, and feed conversion raƟo (FCR) were recorded weekly. The iniƟal 
and final body weights of the birds were measured to determine growth performance. 
Mortality rates were also monitored throughout the experiment. 
 
3. Results 
3.1 Proximate ComposiƟon  
The combined leaf meals had higher crude protein (22.18%) and ash content (5.02%) 
compared to individual leaves. These findings align with previous studies by Esonu et al., 
(2006) and Fasuyi et al., (2008), which reported improved nutrient density in alternaƟve plant-
based feed ingredients. 
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Table 1: Proximate constituent of leaves of Carica papaya, Ipomea batatas and 
their combination 
 Carica papaya (g/ 100 g 

DM) % 
Ipomea batatas (g/ 100 
g DM) % 

Cp+Ib (g/ 100 g 
DM) % 

Moisture content 75 ± 1.2 62 ± 2.17 68.5 ± 1.29 
Dry maƩer 25 ± 2 38 ± 1.07 31.5 ± 2.05 
Crude protein  14.77 ± 1.6 14.84 ± 1.07 22.18 ± 0.93 
Crude fiber 10.64 ± 2.23 8.99 ± 1.63 10.11 ± 1.72 
Ash  3.98 ± 2.04 3.52 ± 1.26 5.02 ± 1 
Ether extract 8.33 ± 1.65 3.22 ± 1.44 5.69 ± 1.07 
NFE  62.28 ± 1.7 69.43 ± 0.87 57 ± 1.45 
Metabolizable 
Energy kcal 3393.05 ± 2.01 3106.46 ± 1.45 3193.09 ± 1.33 

Key: NFE- Nitrogen free extract, Cp+Ip- Carica papaya and Ipomea batatas 
 
3.2 Liver and Serum Enzyme AcƟviƟes 

 ALP:  No significant difference at 5% and 10%, but significantly increased at 15% and 
20% inclusion as illustrated in figure 1. This increase suggests a metabolic strain on the 
liver, consistent with findings by Surai (2016) on the effects of plant-based feed on 
hepaƟc funcƟon. 
 

 
Figure 1.2: Effects of Administration of varying percentages of the combined leaf 
meals on       Liver and Serum Alkaline Phosphatase activities (ALP) of the 
experimental broiler birds. (T1 = Control, T2 = 5% Dosage-treated Broilers, T3 = 10 %, 
T4 = 15 %, T5 = 20%. Values are Mean ± S.D (n=4) Two-Ways ANOVA (Tukey method).  
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 AST & ALT: Stable at 5% and 10%, but markedly elevated at 15% and 20% as shown in 

figure 1.2 and figure 1.3 below. Elevated AST and ALT levels indicate potenƟal liver 
stress, corroboraƟng earlier research by Suresh et al. (2018) that idenƟfied excessive 
phytochemicals in alternaƟve feeds as contributors to hepaƟc enzyme fluctuaƟons. 
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Figure 1.3: Effects of Administration of varying percentages of the combined leaf 
meals on Liver and Serum Aspartate Aminotransferase (AST) activities of the 
experimental broiler birds. (T1 = Control, T2 = 5% Dosage-treated Broilers, T3 = 10 %, 
T4 = 15 %, T5 = 20%. Values are Mean ± S.D (n=4) Two-Ways ANOVA (Tukey method).  
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Figure 1.4: Effects of AdministraƟon of varying percentages of the combined leaf meals on 
Liver and Serum ALT acƟviƟes of the experimental broiler birds. (T1 = Control, T2 = 5% 
Dosage-treated Broilers, T3 = 10 %, T4 = 15 %, T5 = 20%. Values are Mean ± S.D (n=4) Two-
Ways ANOVA (Tukey method).  
 
3.3 Growth Performance 

 5% and 10% inclusion: Improved weight gain and FCR, supporƟng findings by 
Onyimonyi and Ernest (2009), who documented the posiƟve impact of moderate leaf 
meal supplementaƟon. 

 15% and 20% inclusion: Reduced performance, possibly due to metabolic stress, as 
also reported in studies by AnƟa et al., (2006), where excessive plant secondary 
metabolites hindered nutrient uƟlizaƟon and growth. 
 

Figure 1a shows the feed conversion raƟo (FCR) of broiler birds fed the combinaƟon of Carica 
papaya and Ipomea batatas leave meal replacement diets. There were staƟsƟcal significant 
(p<0.05) differences in the FCR amongst all treatments when compared with those of the birds 
on the control diet. Birds fed 15% CP + Ib leaves meal replacement had the best feed 
conversion raƟo 
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Figure 1a: Liver/ body weight raƟo of broiler birds fed a combinaƟon of Cp+Ib leaf-based diet 
Figure 1b Analysis revealed that birds fed 5% and 20% leaves meal combinaƟon had marked 
staƟsƟcal significant (p<0.05) final weight gain when compared with every other experimental 
inclusion of the meals, control inclusive  

 
1. Discussion  

The findings from this study support previous research indicaƟng that moderate inclusion 
levels (5% and 10%) of leaf meals can improve growth performance while maintaining liver 
health. The increase in crude protein and ash content aligns with findings by Fasuyi et al., 
(2008), who reported improved nutriƟonal profiles of plant-based feed addiƟves. The elevated 
ALP, AST, and ALT levels at higher inclusion rates (15% and 20%) suggest hepaƟc stress, 
consistent with the results of Suresh et al. (2018), which linked excess phytochemicals to liver 
enzyme alteraƟons. Moreover, the observed weight gain at 5% and 10% supplementaƟon 
aligns with the studies of Onyimonyi and Ernest (2009), confirming the benefits of moderate 
dietary inclusion of plant-based ingredients in broiler diets. However, the reduced 
performance at 15% and 20% inclusion levels suggests that excessive bioacƟve compounds 
may negaƟvely impact nutrient absorpƟon, similar to observaƟons made by AnƟa et al. 
(2006). These results emphasize the importance of opƟmizing leaf meal inclusion to maximize 
benefits while avoiding metabolic stress. 
 
5. Conclusion and RecommendaƟons  
IncorporaƟng 5% to 10% leaf meal in broiler diets opƟmizes growth and metabolic funcƟon. 
Higher inclusion levels may compromise liver funcƟon and performance. Future studies 
should explore anƟ-nutriƟonal factors and long-term effects. 



 
 

 

arcnjournals@gmail.com                                                           Page | 91  
 
 

 

References 
AnƟa, B.S., Akpan, E.J., Okon, P.A., & Umoren, I.U. (2006). NutriƟve and anƟ-nutriƟve 

evaluaƟon of sweet potatoes. Pakistan Journal of NutriƟon, 5(2), 166-168. 
AOAC (2005). Official Methods of Analysis (18th EdiƟon) AssociaƟon of Official AnalyƟcal, 

Chemists InternaƟonal, Maryland, USA. 
Esonu, B.O., Udedibie, A.B., & Okonkwo, J.C. (2006). EvaluaƟon of leaf meals as alternaƟve 

protein sources in poultry diets. Tropical Animal Health and ProducƟon, 38(3), 197-
204. 

Fasuyi, A.O. (2008). Nutrient composiƟon and processing effects of leaf meals. African Journal 
of Biotechnology, 7(8), 1151-1156. 

Onyimonyi, A.E., & Ernest, O. (2009). Performance of broiler chicks fed leaf meal supplements. 
InternaƟonal Journal of Poultry Science, 8(9), 850-854. (List full references in the 
correct scienƟfic journal format) 

Surai, P.F. (2016). AnƟoxidant systems in animal nutriƟon. Animal Feed Science and 
Technology, 221, 34-45. 

Suresh, G., Das, R.K., Kaur, B., & Prakash, B. (2018). Phytochemical influences on hepaƟc 
enzyme regulaƟon. Journal of Biochemical NutriƟon, 30(2), 85-94. 

 
 
 
 


