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Abstract. Polyalthia longifolia, originally a plant from India and 

commonly known in Indonesia as glodokan tiang, is a widely cultivated 

ornamental tree characterized by its tall growth and short branches. The 

plant contains various bioactive compounds including alkaloids, 

steroids, tannins, and saponins, which are associated with improved 

growth performance, feed efficiency, and meat quality in livestock. 

Additionally, its flavonoid content has been reported to stimulate 

appetite, regulate feed intake, and enhance pigmentation. This study 

was conducted to evaluate the effect of incorporating P. longifolia leaf 

meal into broiler rations. The experiment, carried out for five weeks at 

the Faculty of Animal Husbandry, University of Jambi, involved 200 

day-old chicks allocated to four dietary treatments: P0 (0% leaf meal), 

P1(2%), P2 (4%), and P3 (6%). A completely randomized design with 

four treatments and five replicates was applied, and the collected data 

were analyzed using analysis of variance. The results demonstrated that 

inclusion of P. longifolia leaf meal significantly decreased slaughter 

weight, carcass weight, and abdominal fat percentage, whereas no 

significant difference was observed in relative carcass weight. In 

conclusion, supplementation of up to 2% P. longifolia leaf meal in 

broiler diets did not adversely affect slaughter weight, carcass yield, 

relative carcass weight, or abdominal fat percentage. 

 

1 Introduction 

Broiler chickens are one of the most important poultry commodities due to their rapid 

growth rate, high feed efficiency, and short production cycle, making them a major source of 

animal protein for communities worldwide [1,2]. However, intensive rearing systems using 

commercial rations often lead to excessive fat accumulation—particularly abdominal fat—

which ultimately reduces carcass quality and consumer acceptance. 
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Improving carcass yield while limiting fat deposition remains a key challenge in broiler 

production. Herbal feed additives containing bioactive compounds have gained increasing 

attention as potential natural alternatives to synthetic growth promoters. Polyalthia longifolia 

(glodokan tiang) leaves contain flavonoids, saponins, tannins, and alkaloids with documented 

antibacterial, antioxidant, and lipid-modulating activities [3,4]. These bioactive properties 

suggest that P. longifolia could support gut health [5], enhance nutrient utilization, and 

influence lipid metabolism, thereby contributing to better growth and carcass outcomes. 

Carcass traits, including carcass weight, yield percentage, and abdominal fat, serve as 

essential indicators of broiler performance and economic value [6,7]. Excessive abdominal 

fat adversely affects carcass proportion and marketability [8]. Although previous studies have 

explored probiotics and other microbial additives to reduce fat deposition, their results have 

been inconsistent or only moderately effective [9,10]. This inconsistency highlights a clear 

research gap: there is still a need for effective, natural, and affordable feed additives capable 

of simultaneously enhancing carcass characteristics and reducing abdominal fat in broilers. 

Given its bioactive profile and potential functional benefits, Polyalthia longifolia leaf 

meal may serve as a promising candidate to address this gap. Its incorporation into broiler 

diets is expected to improve growth performance, reduce abdominal fat accumulation, and 

enhance carcass quality. Therefore, evaluating the effects of P. longifolia leaf meal 

supplementation could provide a natural and sustainable strategy for broiler production and 

offer added value to both farmers and consumers. 

 

2 Materials and Methods 

2.1 Place and Time 
This research duration 5 weeks at Jambi University's Fapet Farm, Faculty of Animal 

Husbandry. 

 
2.2 Materials and Equipment 

This study's materials included 200 DOCs (1-day-old chicks). Corn, bran, soybean meal, fish 

meal, oil, lysine, methionine, minerals, premix, and polyalthia longifolia are among the feed 

ingredients used. The following items were used in this study: 20 cages, incandescent lamps, 

plastic, feed containers, drinking water containers, digital scales, knives, boiling tools, and 

hair removal tools. 

 

2.3 Methods 

 
To initiate, sanitation in the cage was performed using a disinfectant to prevent disease in 

livestock. Then, 200 one-day-old chickens were placed in cages, each with ten broiler 

chickens. The duration of this study was 5 weeks. The diets were mixed before the chickens 

arrived. Polyalthia longifolia was present in 0 percent, 1 percent, 2 percent, and 3 percent of 

the treatment diets. 

 
2.3.1 Preparation of Cages  
Sanitizing the cages involved spraying a disinfectant inside and around the cages and then 

allowing them to dry. Before incorporating DOCs, lime was applied after drying and left for 

one week to break the life cycle of the disease germ. Before installing lights in each cage, all 

feeding and drinking water areas were thoroughly cleaned. Then, a few hours before the 

chickens arrive, prepared drinking water and fed while also turning on the heater lights. The 
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chickens were placed in 20 units of cages, each containing 10 broiler chickens, and the cages 

were randomly assigned a treatment code. 

 

2.3.2. Preparation of Ration 

 
Diets included yellow corn, fish meal, bran, soybean meal, premix, oil, lysine, methionine, 

and Polyalthia longifolia. The diets are formulated to meet the nutritional needs of broiler 

chickens. 

Leaves, finely ground Polyalthia longifolia was derived from plants collected in Jambi 

City without regard for the age of the plant or the type of young or old leaves, and without 

separating the leaves from the tree branches. The harvested leaves are then thoroughly 

washed, air dried, and ground into flour for inclusion in the daily diet. 

Diets are created by first incorporating a few ingredients with a finer texture, then gradually 

adding a large quantity of ingredients. The diets were then mixed until they were 

homogeneous. Tables 1, 2, and 4 show the nutrient requirements for broiler chickens. 

Table 1. Nutrient Requirements in Broiler Chicken Ration Nutrients 

(%) Starter Phase 

(age 0-3 weeks) 

Finisher Phase 

(4-5 weeks) 

Protein 24 20 

Fat 4 4 

Crude Fiber 4 4 

Calcium 1.2 0.90 

Phosphorus 0.45 0.35 

Lysine 1.10 1.00 

Methionine 0.50 0.38 

Metabolic Energy (kcal/kg) 3200 3000 

Source : NRC (2012)[11] 
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Table 2. Food Substance Content of Ingredients for Basal Ration 

Feed 

Ingredients  

Dry 

Matter EM 

Crude 

Protein 

Crude 

Fiber 

Crude 

Fat Ca P P Lisy Met 

Corn  86.74a 2934a 9.25a 1.77a 3.87a 0.17a 2.00a 2.00a 0.29a  0.18a 

Soybean 

Meal  88.22a 3089a 43.25a 0.56a 4.86a 0.35a 0.99a 0.99a 2.9a  0.6a 

Rice Bran  88.59a 2968a 7.49a 1.93a 28.09a 0.21a 0.96a 0.96a 0  0.16a 

Fish Meal  88.36a 2643a 49.68a 6.72a 9.25a 7.85a 2.46a 2.46a 3. 97a  1.3a 

Minerals  0 0 0 0 0 32.5b 1b 1b 0  0 

Premix  0 0 0 0 0 5.34c 1.14c 1.14c 0  0 

Oil  0 8600 0 0 0 0 0 0 0  0 

Liys  0 0 0 0 0 0 0 0 0.25  0 

Met   0 0   0 0  0 0 0  0  0   0.25 

Source: a) Results of Lab analysis: Nutrition Science and Feed Technology, Faculty of Animal 

Husbandry, Bogor Agricultural University, 2019. b) Label Mineralmix packaging content composition. 

c) Label the composition of the premix packaging content. 

 
Table 3. Composition of ingredients for basal rations (%) 

Ingredients for Starter phase (%) Finisher phase (%) 

Yellow corn 46 44 

Fish Meal 12 7.5 

Rice Bran 14 22.5 

Soybean meal 26.4 23 

Mineral 0.1 0.5 

Premix 0.1 0.6 

Oil 1 1 

Lysine 0.2 0.5 

Methionine 0.2 0.4 

Quantity 100 100 
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Table 4. Nutrient content of the basal ration 

Ingredients Starter Phase (%) Finisher Phase (%) 

Dry Ingredients 86.19 85.02 

Protein 22.68 19.42 

Fat 2.04 1.84 

Crude Fiber 8.10 9.83 

Ca 1.12 0.98 

P 1.61 1.52 

Lysn 

 

1.37 

 

1.09 

Met 0.42 0.35 

EM (kcal/kg) 2983.82 2953.46 

 

 

The treatments given were; 

P0 = 100% basal diet + 0 % polyalthia longifolia 

P1 = 100% basal diet + 2 % polyalthia longifolia 

P2 = 100% basal diet + 4 % polyalthia longifolia 

P3 = 100% basal diet + 6 % leaf powder Polyalthia longifolia 

 

2.3.3. Research Implementation 
 
2.3.3.1. Randomization of chicken coops 
Broiler chicken placement and treatment diet distribution were done at random. Then, in the 

cage, treatment was randomly assigned by assigning a number and a treatment code. 

Chickens are weighed and numbered on their legs to determine their body weight. The 

chickens were placed in the cage at random after the body weight diversity test was 

completed. Each cage unit houses ten broiler chickens. Maintenance begins at 1 day old 

chicken (DOC) and continues up to 35 days old. 

 
2.3.3.2. Data Collection  
Data collection for body weight gain is applied by weighing the body weight on the first day 

of DOC to determine the initial body weight, and then routine weighing is carried out at the 

end of the week. Body weight was determined by fasting the chickens for 8 hours before 

weighing them. Every week, feed consumption was calculated and averaged. 
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2.4 Research Design 
 
The study used a completely randomized design (CRD) with 4 treatments and 5 replications. 

Each replication consisted of 10 chickens. The mathematical model used is in accordance 

with the design used, namely, as follows: 

 

Yij=μ+πi+εij 

 

Description: 

Yij  = the observed value of the j-th replication in the i-th treatment 

μ = the overall population mean 
τi = the effect of the i-th treatment (fixed effect), where i=1,2,3,4 

Εij = the random error associated with the j-th replication within the i-th treatment,  

where j =1 , 2 , 3 , 4, 5 

This model is the standard linear model used for CRD, where each experimental unit is 

assumed to have an equal chance of receiving any treatment. The term τ i  represents the 

differences caused specifically by the dietary treatments, while ε ij  accounts for unexplained 

variation among replications within the same treatment. The total variability observed in the 

study is therefore partitioned into treatment effects and random experimental error, which are 

subsequently tested using analysis of variance (ANOVA). 

2.5 Observed 
Variables The observed variables in this study included body weight gain, feed intake, feed 

conversion ratio (FCR), Slaughter weight, carcass weight and relative carcass weight. 

  

2.6. Data Analysis 
Data were analyzed using analysis of variance according to the design used, namely A 

Completely Randomized Design (CRD). 

3 Results and Discussions 

Table 5. presents a summary of the overall performance and carcass characteristics of broilers 

fed diets supplemented with Polyalthia longifolia leaf meal at different inclusion levels (0–

6%). The variables observed include feed intake, body weight gain, feed conversion ratio 

(FCR), slaughter weight, carcass weight, relative carcass weight, abdominal fat weight, and 

the percentage of abdominal fat. 

Table 5. Summary of the overall performance and carcass characteristics of broilers fed diets 

supplemented with Polyalthia longifolia leaf 

Variables P0 P1 P2 P3 

Feed Intake 

(g) 

599.57±21.78bc 580.05±20.90ab 599.75±14.48bc 626.34±30.27c 

Body Weight 

Gain (g) 

352.55±12.52a 345.19±11.57a 331.13±11.11b 325.56±15.89 c 

Feed 

Coverssion 

Ratio 

1.61±0.08c 1.58±0.08c 1.70±0.06a 1.81±0.08b 

Slaughter 

weight (g) 

1810.9 ± 52.13b 1768 ± 91.23b 1712 ± 62.28ab 1652.5 ± 71.15a 
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Variables P0 P1 P2 P3 

Carcass 

Weight (g) 

1348.6 ± 48.68c 1300.9 ± 76.29bc 1252.4 ± 42.64ab 1200.6 ± 59.98a 

Relative 

Carcass 

Weight (%) 

0.74 ± 0.01NS 0.74 ± 0.01 NS 0.73 ± 0.01 NS 0.73 ± 0.01 NS 

Abdominal 

Fat Weight (g) 

20.34 ± 5.62c 16.95 ± 0.81bc 13.57 ± 4.89ab 8.98 ± 3.12a 

Percentage of 

abdominal fat 

(%) 

1.1 ± 0.003c 1.0 ± 0.01bc 08 ± 0.003ab 0.5 ± 0.002a 

Note: Different superscript letters within the same row indicate significant differences among 

treatments (P < 0.05). NS: Non Significant 

3.1 Feed Intake 

Statistical analysis showed that dietary inclusion of Polyalthia longifolia leaf meal 

significantly affected feed intake (P < 0.05). The lowest feed intake was observed at the 2% 

inclusion level (P1), whereas the highest intake occurred in birds fed 6% leaf meal (P3). The 

reduction in feed intake at moderate inclusion levels may be attributed to the presence of 

secondary metabolites such as tannins and saponins, which are known to reduce palatability 

and form complexes with dietary proteins, thereby decreasing voluntary feed intake.  

Recent reviews on phytogenic feed additives indicate that tannin- and saponin-containing 

plant materials often reduce feed intake at low-to-moderate inclusion levels due to bitterness 

and reduced palatability, although this effect may diminish at higher inclusion levels as birds 

adapt to the diet [12;13]. Furthermore, increased crude fiber content can increase gut fill and 

slow digesta passage, leading to altered feeding behavior. Similar responses were reported in 

broilers fed diets containing herbal feed additives rich in phenolic compounds, where feed 

intake was reduced without severely impairing physiological adaptation [14]. 

3.2 Body Weight Gain  

The inclusion of P. longifolia leaf meal significantly influenced body weight gain (P < 0.05), 

with a gradual decline observed as dietary inclusion increased from 0% to 6%. This trend 

suggests that excessive inclusion of leaf meal may limit nutrient availability and energy 

utilization, ultimately reducing growth performance. 

Several recent studies have reported that high inclusion levels of phytogenic feed ingredients 

may negatively affect growth when their fiber fraction and anti-nutritional components 

exceed the birds’ digestive capacity [15;16]. Tannins can inhibit digestive enzymes and 

reduce protein digestibility, while saponins may alter intestinal membrane permeability and 

lipid absorption. Although phytogenic additives can enhance gut health and antioxidant status 

at optimal levels, their growth-promoting effects are highly dose-dependent [12]. Thus, the 

reduced body weight gain observed at 4–6% inclusion levels in the present study likely 

reflects an imbalance between bioactive benefits and anti-nutritional effects. 
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3.3 Feed Conversion Ratio  

Feed conversion ratio was significantly affected by dietary treatments (P < 0.05), with the 

most favorable FCR observed in control and 2% inclusion diets. Higher inclusion levels (4–

6%) resulted in poorer feed efficiency, indicating reduced nutrient utilization efficiency. 

Recent meta-analyses demonstrate that phytogenic feed additives can improve FCR when 

included at low or optimized levels, primarily through improved gut morphology, modulation 

of intestinal microbiota, and enhanced antioxidant status [17;13]. However, excessive dietary 

fiber and tannin concentration may counteract these benefits by reducing nutrient digestibility. 

The present findings align with these observations, suggesting that P. longifolia leaf meal 

may improve feed efficiency only within a limited inclusion range, beyond which anti-

nutritional effects predominate. 

3.4 Slaughter Weight and Carcass Weight  

Slaughter weight and carcass weight decreased significantly with increasing levels of P. 

longifolia leaf meal (P < 0.05). Birds fed 0% and 2% inclusion showed comparable values, 

whereas higher inclusion levels resulted in reduced carcass yield. 

These results are consistent with contemporary findings indicating that carcass development 

in broilers is closely linked to dietary energy density and protein availability [15]. Diets 

containing excessive fiber dilute metabolizable energy and reduce nutrient absorption, 

leading to lower carcass accretion. Moreover, phytogenic compounds such as tannins may 

suppress anabolic metabolism when administered at high concentrations. Therefore, while P. 

longifolia leaf meal possesses functional bioactivity, its inclusion must be optimized to avoid 

compromising carcass development. 

3.5. Relative Carcass Weight 

No significant differences were observed in relative carcass weight among treatments (P > 

0.05). This finding suggests that although absolute carcass weight declined at higher 

inclusion levels, carcass proportion relative to live weight remained stable. 

Recent studies have indicated that relative carcass yield is influenced more strongly by 

genetic background, slaughter age, and physiological maturity than by moderate dietary 

modifications [16]. Thus, the lack of variation in relative carcass weight observed in this 

study is consistent with previous international findings and indicates that P. longifolia leaf 

meal did not disproportionately affect carcass partitioning. 

3.6 Abdominal Fat Weight and Percentage  

Dietary inclusion of P. longifolia leaf meal significantly reduced abdominal fat weight and 

percentage (P < 0.05), particularly at 4–6% inclusion levels. This reduction may be attributed 

to lower metabolizable energy availability and the hypolipidemic effects of bioactive 

phytochemicals present in the leaves. 

Recent studies have demonstrated that phytogenic feed additives rich in polyphenols and 

flavonoids can suppress lipogenesis and enhance lipid oxidation by modulating hepatic 
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enzyme activity and antioxidant capacity [17;18]. Additionally, reduced digestible 

carbohydrate availability in high-fiber diets limits excess energy deposition as abdominal fat. 

These mechanisms collectively explain the reduced fat accumulation observed in the present 

study, confirming the potential of P. longifolia leaf meal as a natural agent for improving 

carcass leanness. 

4. Conclussion  

The supplementation of Polyalthia longifolia leaf meal in broiler diets had a significant 

impact on growth performance and carcass characteristics. Increasing inclusion levels up to 

6% resulted in reduced feed intake, body weight gain, carcass weight, and worsened feed 

conversion ratio (P<0.05), indicating lower efficiency of nutrient utilization. In contrast, 

abdominal fat weight and relative percentage decreased significantly with higher levels of P. 

longifolia, demonstrating its potential to reduce excessive fat deposition in broilers. These 

outcomes are attributed to the high crude fiber content and bioactive compounds, such as 

tannins and saponins, which may limit nutrient digestibility and energy availability for 

growth and fat accumulation. 

Overall, P. longifolia leaf meal can be considered as a phytogenic feed ingredient with 

potential to improve carcass leanness, but its use at higher levels may negatively affect 

growth performance. Optimizing inclusion levels is therefore necessary to balance its 

functional benefits with productive efficiency in broiler production. 
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