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Abstract
Dietary supplementation of organic acids has emerged as a potential strategy to enhance the performance, 

intestinal histomorphology, and serum biochemistry of broiler chickens. This article provides an overview of the 
effects of organic acid supplementation on broiler chicken production and health. Organic acids have been found 
to improve growth performance by enhancing nutrient digestion and absorption, resulting in better feed conversion 
ratios and increased body weight gain. Moreover, organic acids exhibit antimicrobial properties, inhibiting the 
growth of pathogenic bacteria while promoting the growth of beneficial gut microflora. These acids also contribute 
to improved intestinal histomorphology, characterized by increased villus height, surface area, and crypt depth, 
which indicates enhanced nutrient absorption and overall gut health. Furthermore, organic acids have been shown 
to optimize serum biochemistry parameters, such as reducing serum cholesterol levels and improving liver function. 
The antioxidant properties of organic acids help counteract oxidative stress, leading to improved immune function 
and overall well-being in broiler chickens. However, further research is required to determine the optimal dosages 
and combinations of organic acids and to evaluate their long-term effects and cost-effectiveness. Understanding the 
impact of organic acid supplementation on broiler chickens is crucial for the poultry industry to enhance production 
efficiency and provide high-quality poultry products.
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Introduction
As the demand for high-quality poultry products continues to rise, 

optimizing the performance and health of broiler chickens becomes 
paramount for the poultry industry. One approach gaining attention 
is the use of dietary supplementation with organic acids. Organic acids 
have been shown to positively influence various aspects of broiler 
chicken production, including growth performance, gut health, and 
serum biochemistry. This article aims to explore the effects of dietary 
supplementation of organic acids on broiler chicken performance, 
intestinal histomorphology, and serum biochemistry [1].

Organic acids and their salts are generally regarded as safe and 
have been approved by most member states of EU to be used as the 
feed additives in animal production. The use of organic acids has 
been reported to protect the young chicks by competitive exclusion, 
enhancement of nutrient utilization and growth and feed conversion 
efficiency. The organic acids in non-dissociated, form can penetrate the 
bacteria cell wall and disrupt the normal physiology of certain types 
of bacteria. Apart from the antimicrobial activity, they reduce the pH 
of digesta, increase the pancreatic secretion, and have trophic effects 
on the mucosa of gastro-intestinal tract. Organic acids have made a 
great contribution to the profitability in the poultry production and 
also provided people with the healthy and nutritious poultry products. 
Acidification with various organic acids has been reported to reduce 
the production of toxic components by the bacteria and colonization 
of pathogens on the intestinal wall, thus preventing the damage to 
epithelial cells, also improve the digestibility of proteins, calcium, 
phosphorus, magnesium, and zinc, and serve as substrates in the 
intermediary metabolism [2, 3].

The present study was conducted with the objectives to evaluate the 
effect of dietary supplementation of organic acids on the performance, 

intestinal histomorphology, and serum biochemistry of the broiler 
chicken.

Improved growth performance

Numerous studies have reported enhanced growth performance in 
broiler chickens fed diets supplemented with organic acids. Organic 
acids, such as formic acid, propionic acid, and citric acid, have been 
found to improve feed conversion ratio and increase body weight 
gain. These acids promote nutrient digestion and absorption, leading 
to better utilization of dietary nutrients and improved growth rates in 
broilers.

Enhanced intestinal health

The intestinal health of broiler chickens is critical for optimal growth 
and productivity. Organic acids play a crucial role in maintaining 
intestinal integrity and reducing the risk of gastrointestinal disorders. 
They act as natural antimicrobial agents, inhibiting the growth 
of pathogenic bacteria, such as Salmonella and E. coli. Moreover, 
organic acids support the growth of beneficial gut microflora, such 
as Lactobacillus and Bifidobacterium, promoting a balanced gut 
microbiota [4].

Supplementation with organic acids has also been linked to 
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improvements in intestinal histomorphology. The acids have been 
shown to increase villus height, villus surface area, and crypt depth in 
the intestinal mucosa of broiler chickens. These changes indicate an 
enhancement in nutrient absorption and overall gut health.

Optimized serum biochemistry

Broiler chickens’ serum biochemistry parameters can serve as 
valuable indicators of their overall health status. Research suggests that 
organic acid supplementation positively impacts serum biochemistry 
profiles. For example, organic acids have been found to reduce serum 
cholesterol levels and improve liver function parameters in broiler 
chickens. This indicates a potential role for organic acids in mitigating 
lipid metabolism disorders and supporting liver health [5].

Furthermore, organic acids possess antioxidant properties, which 
can help counteract oxidative stress in broilers. By reducing oxidative 
damage, organic acids contribute to improved serum antioxidant 
capacity and overall immune function.

Discussion
The effect of dietary supplementation of organic acids on the 

performance, intestinal histomorphology, and serum biochemistry of 
broiler chickens has been extensively studied in recent years. These 
studies have shed light on the potential benefits and mechanisms 
of action of organic acids in improving broiler chicken health and 
productivity. One of the primary effects observed in broiler chickens 
supplemented with organic acids is improved growth performance. 
Organic acids have been shown to enhance feed efficiency and increase 
body weight gain [6]. This improvement in performance can be 
attributed to the ability of organic acids to enhance nutrient digestion 
and absorption. Organic acids promote the activity of digestive 
enzymes, such as amylase, protease, and lipase, leading to better 
utilization of dietary nutrients. This, in turn, results in improved feed 
conversion ratios and faster growth rates in broilers.

In addition to promoting growth, organic acids also play a 
crucial role in maintaining intestinal health in broiler chickens. The 
gastrointestinal tract of broilers is highly susceptible to pathogenic 
bacteria, which can lead to digestive disorders and reduced performance. 
Organic acids act as natural antimicrobial agents, inhibiting the growth 
of pathogenic bacteria, including Salmonella and E [7]. coli. By reducing 
the pathogen load in the gut, organic acids help maintain a healthy gut 
macrobiotic balance and prevent the proliferation of harmful bacteria. 
They also support the growth of beneficial gut micro flora, such as 
Lactobacillus and Bifidobacterium, which contribute to overall gut 
health and function. Furthermore, dietary supplementation of organic 
acids has been associated with improved intestinal histomorphology in 
broiler chickens. Histomorphological changes, such as increased villus 
height, villus surface area, and crypt depth, have been observed in the 
intestinal mucosa of broilers fed organic acids. These changes indicate 
an enhancement in nutrient absorption capacity and overall gut health. 
The improved intestinal morphology allows for better nutrient uptake 
and utilization, ultimately leading to improved growth performance 
and overall health [8].

When it comes to serum biochemistry, organic acid supplementation 
has shown promising effects in broiler chickens. Organic acids have 
been found to reduce serum cholesterol levels, which is particularly 
beneficial in mitigating lipid metabolism disorders. Elevated cholesterol 
levels can negatively impact growth performance and increase the risk 
of cardiovascular diseases. By lowering serum cholesterol, organic 
acids contribute to improved lipid metabolism and cardiovascular 

health in broiler chickens. Moreover, organic acids possess antioxidant 
properties, which help counteract oxidative stress in broilers. Oxidative 
stress occurs when there is an imbalance between the production of 
reactive oxygen species and the body’s antioxidant defense mechanisms 
[9]. ROS can damage cells and tissues, impairing overall health and 
performance. Organic acids, by acting as antioxidants, help neutralize 
ROS, reducing oxidative damage and enhancing the antioxidant 
capacity of the serum. This contributes to improved immune function 
and overall well-being of broiler chickens.

It is important to note that the effects of organic acid 
supplementation can vary depending on factors such as dosage, duration 
of supplementation, and the specific types of organic acids used. 
Further research is needed to optimize the dosages and combinations 
of organic acids to maximize their benefits while avoiding any potential 
adverse effects. Additionally, the cost-effectiveness and practicality of 
incorporating organic acids into commercial broiler diets should be 
carefully considered [10].

Conclusion
Dietary supplementation of organic acids holds great potential 

for optimizing broiler chicken performance, intestinal health, and 
serum biochemistry. The positive effects observed include improved 
growth performance, enhanced intestinal histomorphology, and 
optimized serum biochemistry parameters. These findings highlight 
the importance of organic acids as a valuable nutritional tool in broiler 
production systems.

While organic acid supplementation offers several benefits, it 
is crucial to determine the appropriate dosage and combination of 
organic acids for optimal outcomes. Additionally, further research 
is needed to explore the long-term effects, cost-effectiveness, and 
potential interactions of organic acids with other dietary components. 
By continuing to investigate the effects of organic acid supplementation, 
the poultry industry can unlock new strategies to enhance broiler 
chicken production, welfare, and consumer satisfaction.

Conflict of Interest

None

Acknowledgement 

None

References
1. Takahashi S, Mizukami K, Yasuno F, Asada T (2009) Depression 

associated with dementia with Lewy bodies (DLB) and the effect of 
somatotherapy. Psychogeriatrics 9: 56-61. 

2. Bellgrove MA, Chambers CD, Vance A, Hall N, Karamitsios M, et al. (2006) 
Lateralized deficit of response inhibition in early-onset schizophrenia. Psychol 
Med 36: 495-505.

3. Carter CS, Barch DM (2007) Cognitive neuroscience-based approaches to 
measuring and improving treatment effects on cognition in schizophrenia: the 
CNTRICS initiative. Schizophr Bull 33: 1131-1137.

4. Gupta S, Fenves AZ, Hootkins R (2016) The Role of RRT in Hyperammonemic 
Patients. Clin J Am Soc Nephrol 11:1872-1878.

5. Bauer JM, Verlaan S, Bautmans I, Brandt K, Donini LM, et al. (2015) Effects 
of a vitamin D and leucine-enriched whey protein nutritional supplement on 
measures of sarcopenia in older adults, the PROVIDE study: a randomized, 
double-blind, placebo-controlled trial. J Am Med Dir Assoc 16:740–747. 

6. Inose H, Yamada T, Hirai T, Yoshii T, Abe Y, et al. ( 2018) The impact of 
sarcopenia on the results of lumbar spinal surgery. Osteoporosis and 
Sarcopenia 4: 33-36.

https://onlinelibrary.wiley.com/doi/10.1111/j.1479-8301.2009.00292.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1479-8301.2009.00292.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1479-8301.2009.00292.x
https://www.cambridge.org/core/journals/psychological-medicine/article/abs/lateralized-deficit-of-response-inhibition-in-earlyonset-schizophrenia/25E82426C825203B011822C10DE648B2
https://academic.oup.com/schizophreniabulletin/article/33/5/1131/1899081
https://academic.oup.com/schizophreniabulletin/article/33/5/1131/1899081
https://academic.oup.com/schizophreniabulletin/article/33/5/1131/1899081
https://www.researchgate.net/publication/303397940_The_Role_of_RRT_in_Hyperammonemic_Patients
https://www.researchgate.net/publication/303397940_The_Role_of_RRT_in_Hyperammonemic_Patients
https://www.sciencedirect.com/science/article/pii/S1525861015003886
https://www.sciencedirect.com/science/article/pii/S1525861015003886
https://www.sciencedirect.com/science/article/pii/S1525861015003886
https://www.sciencedirect.com/science/article/pii/S1525861015003886
https://www.sciencedirect.com/science/article/pii/S2405525518300013
https://www.sciencedirect.com/science/article/pii/S2405525518300013


Citation: Samarasinghe K (2023) The Effect of Dietary Supplementation of Organic Acids on Performance, Intestinal Histomorphology, and Serum 
Biochemistry of Broiler Chickens. Biochem Physiol 12: 427.

 Volume 12 • Issue 5 • 1000427Biochem Physiol, an open access journal

Page 3 of 3

7. Doi, Yuen, Eisner (2009) Reduced production of creatinine limits its use as 
marker of kidney injury in sepsis. J  Ame Society Nephr 20: 1217-1221.

8. Oddie, Adappa, Wyllie (2004) Measurement of urine output by weighing 
nappies. Archives of Disease in Childhood. Fetal and Neonatal Edition 89: 180-
1181.

9. Vtyushkin DE , Riley R(2018)A New Side-Channel Attack on Directional Branch 
Predictor .SIGPLAN Not 53: 693-707

10. Dolin RH, A Boxwala (2018) A pharmacogenomics clinical decision support 
service based on FHIR and CDS Hooks. Methods Inf Med 57: 77-80 

https://www.researchgate.net/publication/24355333_Reduced_Production_of_Creatinine_Limits_Its_Use_as_Marker_of_Kidney_Injury_in_Sepsis
https://www.researchgate.net/publication/24355333_Reduced_Production_of_Creatinine_Limits_Its_Use_as_Marker_of_Kidney_Injury_in_Sepsis
https://www.researchgate.net/publication/8686846_Measurement_of_urine_output_by_weighing_nappies
https://www.researchgate.net/publication/8686846_Measurement_of_urine_output_by_weighing_nappies
https://dl.acm.org/doi/abs/10.1145/3296957.3173204
https://dl.acm.org/doi/abs/10.1145/3296957.3173204
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0038-1676466
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0038-1676466

	Title
	Corresponding author
	Abstract 

