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ABSTRACT 

Heat stress due to high environmental conditions can affect the digestibility of organic and 

inorganic broilers. Buriti oil (Mauritia flexuosa L.) contains antioxidants that can suppress 

Reactive Oxygen Species (ROS) thereby reducing the negative effects of heat stress. This 

study aims to determine the effect of adding buriti oil to the ration on the organic and 

inorganic matter of digestibility in broiler exposed to heat stress. This research was 

experimental and the method used is the completely randomized design method (CRD). 

The treatment be carried out on 20 broiler aged 22-35 days who are kept in individual cages. 

Broiler in the treatment group were given heat stress induction using gasolec up to a 

temperature 35 ± 1o°C for 4 hours every day. Broiler were randomly selected in 4 treatment 

groups divided into K- (temperature 27 ± 2°C + complete feed), K+ (exposure to 

temperature 35 ± 1°C + complete feed), P1 (exposure to temperature 35 ± 1°C + complete 

feed + 2% buriti oil total feed gram /head /day) and P2 (exposure to temperature 35 ± 1°C 

+ complete feed + 4% buriti oil total feed gram /head /day). This treatment was studied for 

22-35 days and tested for normality using ANOVA with a significance level (p<0.05). The 

results showed a significant value (p<0.05) between control and treatment on the organic 

and inorganic matter of digestibility. 

Keywords: Broiler, Buriti oil, Digestibility, Heat stress, Inorganic matter, Organic matter 

 
Introduction 

Cage management is an important factor in the 

process of raising broiler chickens (Shields and 

Greger, 2013). The cage is a place to live for broiler 

chickens because the life and reproduction processes 

are carried out there, the comfortable conditions of 

the cage make the productivity of broiler chickens 

maximum (Hariono et al., 2023). Temperature and 

humidity are also important factors in broiler chicken 

productivity. The optimal temperature and humidity 

to support the growth of broiler chickens is around 

26-27°C and 50-70% (Kpomasse et al., 2021). High 

environmental temperatures can cause heat stress in 

broiler chickens which has a negative impact in the 

form of reducing feed consumption, growth rate and 

body weight of broiler chickens, causing large losses 

(Lara and Rostagno, 2013).  

Excessive heat exposure can cause heat stress in 

broiler chickens (Wasti et al., 2020). Heat stress is a 

condition that causes changes in the body's biological 

functions such as decreased feed consumption, 

disruption of protein metabolism, energy and mineral 

balance, enzymatic reactions and hormonal secretion 

(Rostagno, 2020). Environmental stress is very 

detrimental for broiler chickens, this will show 

changes in behavior in broiler chickens, including 
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increased expiratory frequency, frequent raising of the 

wings, moving less and spending more time resting 

(Lara and Rostagno, 2013).  Broiler chickens that 

experience stress also experience panting and spend 

more time drinking, this causes the volume of water 

in the intestine to increase and enzyme dilution occurs 

so that the enzymatic digestion process takes longer 

(Mancinelli et al., 2023). 

Heat stress reactions can increase the formation 

of Reactive Oxygen Species (ROS) (Medina et al., 

2021). High ROS can affect the growth metabolism of 

broiler chickens, phosphorus is a mineral compound 

that has important nutrients for biological processes 

and physiological functions of the body such as 

supporting growth performance and livestock 

production (Surai et al., 2019). Balanced calcium and 

phosphorus in the ration can reduce the production of 

intestinal calcium fitrate complex bonds which will 

increase the amount of phosphorus thereby helping 

absorption in the small intestine (Xu et al., 2020). The 

solution that can be provided is in the form of 

synthetic and herbal feed additives (Righi et al., 

2021). 

Feed additives are materials that do not include 

food substances that are added in small amounts, these 

materials can come from herbal and synthetic 

materials (Ayalew et al., 2022). Broiler chicken 

farmers have now started using feed additives to 

trigger growth factors in broiler chickens, both with 

herbal ingredients and synthetic ingredients that have 

been produced by feed companies. Currently, feed 

additives derived from herbal ingredients are still very 

underused at the farmer level because breeders are 

looking for things that are instant and easy to obtain 

(Alem, 2024). Herbal plants that have the potential to 

have active compounds that can influence heat stress 

in broiler chickens are the buriti plant (Mauritia 

flexuosa L.).  

The research results of Marcelino et al. (2022) 

concluded that the content of buriti oil derived from 

buriti fruit proves the high quality of flavonoids, alpha 

tocopherol, β-carotene, palmitic acid and oleic acid. 

The antioxidant content in buriti oil can play a role in 

suppressing ROS production so that the oxidative 

stress of a cell will decrease along with decreasing 

ROS production (de Souza Aquino et al., 2023). High 

ROS can affect the metabolism of broiler chickens, 

digestibility of feed will decrease if ROS increases so 

that antioxidant compounds in buriti oil are needed to 

suppress and reduce the action of ROS (Desbruslais 

and Wealleans, 2022). 

The latest research regarding the provision of 

herbal feed additives which have the best effect in 

reducing the negative impacts of heat stress has not 

been carried out much. This research was conducted 

to determine the herbal feed additive from buriti oil as 

an antioxidant that can reduce heat stress. 

 

Materials and methods 

Research design 

This research was carried out from December 

2020 to January 2021 in several places, namely 

sample treatment was carried out at Slamet Hariyadi 

Farm, Jl. Gandrung, Cungking Neighborhood, 

Mojopanggung Village, Giri District, Banyuwangi 

Regency. Making feed and mixing it with buriti oil is 

carried out at the Animal Feed Laboratory of the Off-

Main Campus Study Program (PSDKU) Airlangga 

University in Banyuwangi. 

The sample used in this study was 20 broiler 

chickens which were divided into four treatments with 

5 broiler chickens in each treatment. The treatment 

was carried out using Cobb strain broiler chickens. 

Broiler chickens in the starter phase were reared for 

14 days, the adaptation period was carried out at the 

age of 15-21 days and the finisher phase at the age of 

22-35 days as research treatment. 

 

Broiler chicken rearing 

Maintenance of 102 Day Old Chicks (DOC) 

reared at the age of 1-14 days. The cage has been 

cleaned and sprayed with disinfectant before the DOC 

arrives, then prepare the technical management of the 

cage with a temperature of 30-32°C, relative humidity 

of 60-70%, floor temperature of 28-30°C, minimal 

ventilation, even light from lamps in the cage, and 

appropriate placement of food and drinking water as 

well as installation of litter that has been covered with  

newspaper. Broiler chickens aged 1-14 days are 

reared with complete feed and drinking water ad 

libitum. 
 

 Mixing feed ingredients   

Mixing feed ingredients includes mixing the 

main ingredients with micro ingredients. Mixing 

complete feed with buriti oil begins with taking 

theburiti oil using a syringe according to the specified 

dose then transferring it into a spray bottle, then 

spraying evenly on the feed that has been spread in the 

basin and mixing so that the feed is mixed 

homogeneously with the buriti oil. Mixing the feed is 

carried out before the feed is given, namely at 6.00 am 

and 4.00 pm for broiler chickens for 14 days, this aims 
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to ensure that the feed mixed with buriti oil does not 

evaporate. The feed mixed with buriti oil has 2 

different concentrations, namely group P1 at 2% of 

the total feeding grams/head/day, while P2 is 4% of 

the total feeding grams/head/day and at the same time 

groups (K- and K+ = 0%) is also prepared. The 

provision of nutrients in broiler chicken feed is 

adjusted to the age period of finisher phase broiler 

chickens (2909 kcal / kg ME; 20.21% CP) weeks 3-4. 

Proximate analysis of feed was carried out in the 

control group and treatment group. 

 

Treatment 

The broiler chickens were moved to individual 

treatment cages (20 cm × 35 cm × 35 cm) at the age 

of 14 days complete with feed and water containers. 

Before the broiler chickens were moved, 20 birds 

were graded by looking at the body weight in the 

range of 750-800 grams. At the age of 22 days (7 days 

after the adaptation period), the environmental 

temperature of the broiler chickens was controlled 

according to the treatment group. Exposure to heat 

stress in groups K+, P1 and P2 started from 10.00 am 

to 14.00 afternoon. Research by Mancinelli et al. 

(2023) stated that broiler chickens exposed to heat 

stress of 35°C and humidity above 60% for 4 hours 

can disrupt broiler chicken body homeostasis. The 

treatments used in this research are, 

• K-: Broiler maintenance is carried out at a 

temperature of 27 ± 2°C without heat stress 

induction and is given complete feed. 

• K+: Broiler rearing with induced heat stress of 

35°C ± 1°C and fed complete feed. 

• P1: Broiler rearing with induced heat stress of 

35°C ± 1°C and feeding mixed with buriti oil 

with a concentration of 2% of total feed 

grams/head/day. 

• P2: Maintenance of broilers with induced heat 

stress of 35°C ± 1°C and feeding mixed with 

buriti oil with a concentration of 4% of total 

feed grams/head/day. 

 

Stool collection 

Stool collection was carried out for 14 days 

(days 22-35). Fecal samples from 20 broilers were put 

into plastic clips separately and then labeled with 

paper according to the treatment given. Stool samples 

are stored in the freezer at -15°C to prevent spoilage. 

Feces stored in the freezer are dried using an oven at 

60°C for 12-24 hours, after which they are weighed 

using a scale. The dried feces from each treatment 

were taken at 50% of the dry weight and subjected to 

proximate analysis (Apáez-Barrios et al., 2023). 

 

Retrieval of remaining feed 

Remaining feed was collected for 14 days. 

Feed is collected from the feed bin and what falls on 

the floor of the cage. The remaining feed is then 

weighed and put in plastic. The remaining feed weight 

data is used to calculate digestibility values (Fan et al., 

2017). 

 

Proximate analysis of feed and feces 

The proximate test is a chemical analysis 

method to determine the nutritional content of the 

samples being tested, such as fish, feed, and feces 

samples, which is generally carried out in the 

laboratory (Ajibare et al., 2023). Proximate tests on 

feed ingredients and broiler feces were carried out in 

the UPT laboratory for Quality Testing and 

Development of Marine and Fishery Products in 

Banyuwangi. Proximate analysis of treatment feed 

using BR2 feed produced by PT Japfa Comfeed, 10 

grams of which were taken as samples in testing 

protein, ash, fat and water content. A proximate test 

on 5 grams of feces from each treatment sample was 

carried out to test the water content and ash content. 

The feces samples were taken after drying using an 

oven. 

 

Calculation of digestibility 

Calculation of digestibility uses a formula with data 

taken from the total collection during the period of 

fecal sample collection and feed consumption carried 

out for 14 days. Determination of the digestibility of 

dry matter and organic matter is carried out using 

proximate analysis tests. 

Data analysis 

The data obtained will be tested using Univariate 

Analysis of Variance and followed by Duncan's test if 

there is a significant difference (p<0.05). 

 

 

Result 
Digestibility of organic materials  

The average digestibility of organic matter in 

Cobb broiler strains treated with buriti oil (Mauritia 

flexuosa L.) and exposed to heat stress for each 

treatment can be seen in table 1. 
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Table 1. Average digestibility of organic matter 

Treatment Mean (%) ± SD 

K- 64.80b ± 1.304 

K+ 62.40a ± 1.672 

P1 64.20b ± 0.894 

P2 64.40b ± 1.468 
Note: Different superscripts in the same column indicate a 

significant difference (p<0.05)  

 

The results of the ANOVA test showed that the 

data were normally distributed and the administration of 

buriti oil to broilers exposed to heat stress showed 

significant differences (p<0.05) between treatment groups, 

so it was continued with the Duncan test. Based on the 

results of research on organic matter in broilers given buriti 

oil and exposed to heat stress in the K- group, it was 64.80 

± 1.304%, there was a significant difference with the K+ 

group, 62.40 ± 1.672% and the P1 group, 64.20 ± 0.894% 

different from the P2 group by 64.40 ± 1.468%. The K+ 

group showed significant differences with the P1 and P2 

groups, while the K- group showed no significant 

differences with the P1 and P2 groups (Figure 1). 

 
Figure 1. Diagram of the average digestibility of organic 

matter 

 

Digestibility of inorganic materials 

The average digestibility of inorganic materials in 

Cobb broiler strains treated with buriti oil (Mauritia 

flexuosa L.) and exposed to heat stress for each treatment 

can be seen in table 2. 

Table 2. Average digestibility of inorganic materials 

Treatment Mean (%) ± SD 

K- 53.20b ± 2.280 

K+ 48.60a ± 2.074 

P1 54.80b ± 1.095 

P2 55.20b ± 0.837 

Note: Different superscripts in the same column indicate a 

significant difference (p<0.05) 

The results of the ANOVA test showed that the data tested 

was normally distributed with the results showing 

significant differences (p<0.05) between the treatment 

groups, so further tests could be carried out using the 

Duncan test. Based on the results of research on inorganic 

materials in broilers given buriti oil and exposed to heat 

stress in the K- group, it was 53.20 ± 2.280%, showing a 

significant difference with the K+ group, 48.60 ± 2.074% 

and the P1 group, 54.80 ± 1.095% significantly different 

from the P2 group of 55.20 ± 0.837%. The K+ group 

showed significant differences with groups P1 and P2, 

while the K- group showed no significant differences with 

groups P1 and P2 (Figure 2). 

 
Figure 2. Diagram of the average digestibility of inorganic 

materials 

 

Discussion 
Digestibility of organic materials 

Digestibility is a reflection of the amount of 

nutrients in the feed that can be utilized by livestock. The 

level of digestibility of the feed ingredient indicates how 

much the feed ingredient contains food substances that can 

be digested in the digestive tract (Atchade et al., 2019). The 

digestibility level of feed quality is divided into three 

categories, namely low digestibility value of 50-60%, 

medium digestibility value of 60-70% and high 

digestibility value in the range of more than 70%. The 

digestibility of a ration is influenced by palatability, 

environmental temperature and rate of digestion, level of 

feeding, physical form of feed ingredients, crude fiber 

content of feed ingredients, nutritional deficiencies, feed 

composition, processing of feed ingredients, the influence 

of combined feed ingredients and digestive tract disorders 

even if not consistent (Llonch et al., 2018). 

The results of data analysis showed that the 

addition of buriti oil (Mauritia flexuosa L.) feed additive at 

a dose of 2% and 4% of the total feed gram/head/day at P1 

and P2 caused a significant difference between the control 

group and the treatment group (p<0.05) on the digestibility 

value of organic matter. According to Mariam et al. (2023) 

explained that the digestibility of organic matter will 

increase if the digestibility of dry matter increases. This 

happens because most of the dry matter comes from 

organic matter so that factors that influence the level of dry 

matter digestibility will also influence the digestibility of 

organic matter. The nutritional value of organic material 

components must be adjusted to the needs of each animal 

in order to achieve optimal organic material digestibility 

(Pomar et al., 2021). The research results of Beckford et al. 

(2020) reported that feed consumption will decrease if 
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broiler chickens are at a temperature higher than the 

comfort zone, this is done to reduce heat production in the 

broiler chicken's body. 

Heat stress is one of the factors that causes a 

decrease in the digestibility of organic materials as a result 

of high environmental temperatures (Nawab et al., 2018). 

Broiler chickens experience heat stress causing reduced 

feed consumption and increased drinking water 

consumption so that endothermic body heat formation is 

reduced, lack of feed consumption can cause nutritional 

needs for basic life and growth to decrease and can reduce 

the activation of digestive enzymes so that enzyme 

secretion becomes low (Lara and Rostagno, 2013). 

Montilla et al. (2014) stated that the source of oxidative 

stress is due to high environmental temperatures due to 

exposure to heat stress. Oxidative stress is an imbalance 

between a lack of antioxidants and high production of free 

radicals in the body. 

Antioxidants in buriti oil can prevent the formation 

of free radical ions due to the loss of peroxide produced by 

cells so that it has the potential to produce free radical ions 

which can damage nutritional elements in the form of 

vitamins and other ingredients (Lobo et al., 2010). 

Antioxidant compounds such as flavonoids can increase 

fluid production in the intestinal villi and increase the 

permeability of intestinal cell walls, thereby maintaining 

homeostasis of the intestinal epithelium which can improve 

the digestive process and absorption of food nutrients in the 

digestive tract (Verediano et al., 2021). The flavonoid 

compound content in herbal plants works to protect the 

mucosal walls of the small intestine so that it can increase 

the absorption of nutrients in animal feed (Panche et al., 

2016). Nutrient absorption in the intestine is closely related 

to the intestinal villi, according to Prihambodo et al. (2021) 

flavonoids can increase the height of broiler duodenal villi, 

causing the absorption surface area to be wider and nutrient 

absorption to be more optimal. Optimal nutrient absorption 

can increase the digestibility of organic material in broiler 

chickens (Zhang et al., 2023). 

The tocopherol content in buriti oil is a natural 

antioxidant that forms vitamin E which acts as a natural 

antioxidant that destroys free radicals and oxygen 

molecules and prevents membrane peroxidation of 

unsaturated fatty acids (Rizvi et al., 2014). According to 

Reboul (2017), 20-80% of tocopherol is absorbed in the 

upper part of the small intestine in the form of micelles, the 

formation of which depends on bile salts and pancreatic 

lipase. Tocopherol absorption is carried out by dissolving 

it in a mixture of bile salt micelles which are absorbed in 

the small intestine and secreted into the circulation of the 

lymphatic system (Jesch and Carr, 2017). 

Digestibility of inorganic materialsAnalysis of 

research data on the effect of giving feed mixed with buriti 

oil and exposed to heat stress showed a significant 

difference (p<0.05) on the digestibility value of inorganic 

materials. Buriti oil as an antioxidant indirectly affects the 

digestibility of inorganic materials, the flavonoid and 

tocopherol content in buriti oil is able to bind toxic free 

radicals in the bloodstream so that the body's metabolism 

can run well (Marcelino et al., 2022). Metabolism that runs 

well triggers the mineral content in buriti oil such as 

phosphorus and iodine to work optimally. Zaffarin et al. 

(2020) stated that tocopherol is absorbed together with 

dietary fat which has an important role as a carrier in the 

digestive process and absorption of nutrients in the body. 

Nutrient absorption is closely related to the villi, the 

increase in intestinal villi which occurs due to the effects 

of flavonoid compounds causes the level of absorption of 

food substances to become wider and the absorption of 

phosphorus and iodine becomes optimal (Kiela and 

Ghishan, 2016). 

Giannone et al. (2023) defines all forms of 

biological responses that pose a threat and disrupt 

homeostasis in animals can be categorized as heat stress. 

Exposure to heat stress can be minimized through feed and 

drinking water with antioxidants which have the ability to 

ward off free radicals (Liang et al., 2022). Lobo et al. 

(2010) explains that antioxidant compounds are substances 

that the body needs to neutralize free radicals and prevent 

damage caused by free radicals to normal cells, proteins 

and fats. Antioxidant compounds have a molecular 

structure that can provide electrons to free radical 

molecules without interfering with their function and can 

break the chain reaction of free radicals (Pham-Huy et al., 

2008). Antioxidants also work to inhibit pro-inflammatory 

cytokines which influence the reduction of livestock 

appetite (Al-Khayri et al., 2022). Low feed consumption 

due to decreased appetite can inhibit chicken body weight 

growth (te Pas et al., 2020). The content of antioxidant 

compounds such as flavonoids and vitamin E in herbal 

plants plays an important role in protecting the intestinal 

surface (Ullah et al., 2020). 

Phosphorus is a mineral compound that has 

important nutrients for biological processes and 

physiological functions of the body, such as supporting 

growth performance and livestock production (Serna and 

Bergwitz, 2020). According to Wagner (2024), balanced 

phosphorus in the diet can reduce the production of 

calcium phosphate and calcium-phytate bonds in the 

intestine, thereby  increasing the amount of phosphorus 

available for absorption in the intestine. Sensoy (2021) 

explains that phosphorus also has an important role in 

facilitating the digestive process so that it runs effectively. 

This is done by phosphorus by stimulating digestion to 

increase absorption of vitamins and minerals. Phosphorus 

in livestock bodies is in the form of phospholipids as a 

structural component of cell walls and also as organic 

phosphate which plays a role in storing or releasing energy 

in the form of Adenine Triphosphate (Serna and Bergwitz, 

2020). 

Iodine is an inorganic compound in buriti oil which 

functions as a constituent of hormones produced by the 
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thyroid gland which play a role in the level of oxidation 

and protein synthesis in all body cells (Sorrenti et al., 

2021). The hormones produced have an active role in 

digestive mechanisms, thermoregulation, growth, muscle 

function, endurance and livestock reproduction (da Silva 

Rosa et al., 2020). According to Krela-Kaźmierczak et al. 

(2021) stated that iodine in the poultry body is easily 

absorbed by the digestive tract, iodine requirements in 

poultry are influenced by growth, gender and physiological 

condition. Słupczyńska et al. (2023) stated that iodine 

deficiency for poultry is very dangerous because the iodine 

content affects thyroid function because most of the cell 

metabolism in the chicken's body is regulated by the 

thyroid gland. 

 

Conclusion 
Based on the research conducted, it can be 

concluded that the addition of buriti oil (Mauritia flexuosa 

L.) to the ration can increase the digestibility of organic and 

inorganic materials in broiler chickens exposed to heat 

stress. 
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