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 Chicken de-feathering is a crucial step in poultry processing, 

contributing significantly to the efficiency and quality of the final 

product. This scholarly review presents an in-depth analysis of the 

existing research design of chicken de-feathering machines, exploring 

relevant literature focusing on their design, operation, efficiency, key 

advancements, challenges, impact on poultry processing and potential 

areas of improvement. By critically evaluating existing research, this 

review aims to provide valuable insights for researchers, engineers, 

and poultry industry professionals to enhance the design and 

performance of de-feathering machines. 
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1. Introduction 

The poultry industry is witnessing significant growth over the past few decades, with technological 

advancements revolutionizing various aspects of poultry processing for efficient and cost-effective 

poultry processing methods. One such innovation is the development of chicken de-feathering 

machines, which have significantly improved the efficiency and hygiene of feather removal during 

poultry processing to meet consumer preferences and hygiene standards. This review delves into 

the extensive body of research concerning these machines, providing an overview of their historical 

evolution, mechanisms of operation, design considerations, and the current state-of-the-art.  

1.1 Historical Evolution and Design Considerations  

The development of chicken de-feathering machines can be traced back to the early 20th century 

when manual plucking was the primary method of feather removal in poultry processing plants [1]. 

The introduction of mechanical plucking machines in the mid-20th century marked a significant 

advancement, enabling faster and more efficient de-feathering processes [2]. Over the years, 

advancements in technology and engineering have led to the development of various types of 
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chicken de-feathering machines with improved performance and functionality. Early chicken de-

feathering methods were labor-intensive and time-consuming, relying on manual plucking or 

scalding. However, with the advent of industrialization, the need for automated and high-capacity 

de-feathering machines became evident to streamline the process. Several studies have investigated 

the historical evolution of these machines, tracing their development from basic hand-cranked 

devices to advanced automated systems. Notable contributions by researchers such as [3-5] have 

highlighted the gradual improvement of de-feathering machine designs and the incorporation of 

novel materials and components to enhance performance. Further contributions from [6, 7] 

addressed issues related to feather removal efficiency, machine throughput, and hygiene. Li et al., 

[6] introduced adjustable drum rotational speeds, improving feather removal while minimizing 

carcass damage.  [7] proposed rubber fingers for enhanced feather extraction, reducing bruising and 

optimizing plucking performance. With increasing demand, large-scale poultry processing plants 

require de-feathering machines with higher capacities. [8] presented an innovative multi-stage de-

feathering system that significantly increased throughput while maintaining feather removal quality. 

Additionally, this approach reduced energy consumption and equipment footprint, making it 

suitable for large-scale applications. However, these early designs were often inefficient and 

resulted in suboptimal feather removal, leading to further developments in machine design. 

Scholarly journals documents the evolution of chicken de-feathering machines and the design 

considerations that have shaped their development. For example, research by [9] discusses the 

optimization of machine parameters such as rotational speed, finger design, and water temperature 

to improve de-feathering efficiency and minimize skin damage. Similarly, studies by [10, 11] 

explore the use of advanced technologies such as computer vision systems and artificial intelligence 

to automate and optimize the de-feathering process. [12] discussed the effects of hard and soft 

scalding on defeathering and carcass quality of different breeds of chickens. The study examine the 

effectiveness of soft and hard scalding on defeathering and carcass quality of the local strain of Red 

Feather (RF) country chickens and determine age, breed, and body weight factor in accounting for 

the defeathering effectiveness using adult layers and juvenile broilers as a reference.  

 

Design considerations for chicken de-feathering machines encompass various factors, including 

feather removal efficiency, processing speed, energy consumption, and animal welfare. For 

instance, researchers have investigated the impact of different de-feathering methods (e.g., dry 

plucking versus scalding) on meat quality and skin integrity [13]. Additionally, ergonomic 

considerations such as machine size, ease of cleaning, and operator safety are essential factors in 

machine design [14]. Factors such as machine size, motor power, and material selection are carefully 

considered to achieve robust and reliable machines capable of handling large volumes of chickens 

[15]. Ergonomic design features are incorporated to facilitate ease of operation and maintenance, 

reducing downtime and increasing overall productivity [16]. Moreover, advancements in materials 

science and engineering have led to the development of innovative machine components and 

structures aimed at improving performance and durability. Research by [17] highlights the use of 

novel materials such as carbon fiber reinforced composites in the construction of de-feathering 

fingers to enhance wear resistance and prolong service life.  

 

2. Mechanisms of Operation:  

 

De-feathering machines employ various mechanical principles to efficiently remove feathers from 

chickens. These mechanisms include rotating drums with rubber fingers, rubber belts, or abrasive 

surfaces. Researchers such as [18] have conducted experimental studies to compare the efficacy of 

different de-feathering mechanisms, evaluating factors such as feather removal rate, damage to the 

carcass, and energy consumption. These investigations have contributed valuable insights into the 

optimization of machine performance and the reduction of undesirable effects on poultry carcasses. 
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One common mechanism is the use of plucking fingers, which are flexible rubber or plastic fingers 

attached to rotating drums [19]. As the drum rotates, the plucking fingers catch and pull the feathers 

from the chicken's skin, leaving it clean and smooth. Another mechanism employed in chicken de-

feathering machines is rubber fingers, which are soft and flexible rubber fingers arranged in rows 

on rotating shafts [20]. The rubber fingers gently grip and pull the feathers from the chicken's skin 

as the shaft rotates, resulting in efficient de-feathering with minimal skin damage. Rotary drums are 

also commonly used in chicken de-feathering machines, where chickens are placed inside a rotating 

drum lined with rubber or plastic fingers [21]. As the drum rotates, the feathers are dislodged and 

collected in a separate chamber, leaving the chicken's skin clean and feather-free. 

 

2.1 Efficiency and Quality Considerations:  

Efficiency and product quality are critical aspects of poultry processing. Extensive research has been 

dedicated to evaluating the efficiency of de-feathering machines in terms of output, feather removal 

rate, and processing time. Studies by [22, 23] have examined the influence of machine parameters, 

such as rotational speed, rubber finger design, and water temperature, on de-feathering efficiency. 

Additionally, the impact of machine operation on meat quality attributes, such as skin integrity and 

microbiological safety, has been investigated by [24, 25]. De-feathering efficiency refers to the 

ability of the machine to remove feathers from chickens quickly and effectively. Several factors 

influence efficiency, including machine design, rotation speed, and the type of de-feathering 

mechanism used [26]. Research suggests that machines equipped with rotating drums or rubber 

fingers tend to exhibit higher de-feathering efficiency compared to those using static plucking 

fingers [27]. Additionally, optimal machine settings, such as drum rotation speed and water 

temperature, play a crucial role in maximizing efficiency while minimizing processing time [28]. 

Quality considerations in chicken de-feathering machines encompass several aspects, including 

feather removal completeness, skin integrity, and overall product appearance. Feather removal 

completeness refers to the extent to which all feathers are removed from the chicken's body, with 

higher completeness indicating better quality [29]. Studies have shown that machines equipped with 

flexible rubber fingers or rotating drums achieve higher completeness levels compared to those 

using static plucking fingers [30]. Skin integrity is another important quality aspect, with machines 

causing minimal skin damage during the de-feathering process being preferred [31]. Maintaining 

skin integrity enhances the visual appeal and marketability of the final poultry product. 

 

3. Advancements in Technology 

 

Advancements in technology have played a pivotal role in enhancing the performance and 

capabilities of chicken de-feathering machines, leading to improved efficiency, product quality, and 

sustainability in poultry processing operations. This paper provides an overview of recent 

advancements in technology of chicken de-feathering machines, highlighting key innovations and 

their implications for the poultry industry. Recent advancements in machine design have focused 

on improving de-feathering efficiency and product quality while minimizing environmental impact. 

For example, researchers have explored novel designs of plucking fingers and rotary drums to 

optimize feather removal completeness and reduce skin damage [32]. Additionally, advancements 

in materials science have led to the development of lightweight and durable components, 

contributing to the overall performance and longevity of de-feathering machines [33]. The 

integration of advanced control systems and automation technologies has revolutionized the 

operation of chicken de-feathering machines. Researchers have developed intelligent control 

algorithms that optimize machine settings in real-time based on factors such as chicken size, feather 

density, and processing speed [34]. Furthermore, the implementation of sensor-based feedback 

systems enables continuous monitoring of de-feathering performance, allowing for timely 
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adjustments to improve efficiency and product quality [35]. Advancements in technology have also 

focused on enhancing the energy efficiency and sustainability of chicken de-feathering machines.  

 

Researchers have explored innovative heat recovery systems that capture and reuse waste heat 

generated during the de-feathering process, reducing energy consumption and greenhouse gas 

emissions [36]. Additionally, the use of eco-friendly lubricants and materials in machine 

components contributes to overall sustainability and environmental stewardship in poultry 

processing operations [37]. Looking ahead, future advancements in technology of chicken de-

feathering machines are expected to focus on further improving efficiency, product quality, and 

sustainability. Emerging trends include the development of integrated systems that combine de-

feathering with other processing steps, such as evisceration and washing, to streamline operations 

and reduce labor costs [38]. Furthermore, the adoption of advanced imaging and sensing 

technologies, such as machine vision and artificial intelligence, holds promise for enhancing process 

control and quality assurance in poultry processing [39]. Advancements in robotics have led to the 

development of robotic de-feathering machines, offering greater precision and adaptability. [40] 

introduced a vision-guided robotic de-feathering system, capable of recognizing feather patterns and 

adjusting plucking parameters accordingly. The integration of robotics in de-feathering machinery 

has the potential to revolutionize poultry processing by increasing efficiency and reducing labor 

costs. 

4. Environmental and Socioeconomic Implications:  

The adoption of chicken de-feathering machines has implications beyond processing efficiency, 

extending to environmental sustainability and socioeconomic considerations. The reduction of 

manual labor through automation has led to increased productivity and reduced labor costs. 

Researchers like [41] have assessed the socioeconomic implications of de-feathering machine 

adoption in different regions, highlighting its potential to improve working conditions and enhance 

the livelihoods of poultry processing workers. 

5. Challenges and Future Directions in de-feathering machine design 

 

In spite of the significant progress, several challenges persist in the design of chicken de-feathering 

machines. These include the optimization of machine design for different poultry breeds, the 

development of intelligent sensing systems to minimize carcass damage, and the reduction of water 

and energy consumption. Future research directions may involve the integration of machine learning 

algorithms for real-time monitoring and control, as proposed by [42], and the exploration of 

alternative de-feathering techniques, such as air-assisted plucking, as suggested by [43]. The future 

of chicken de-feathering machines lies in continued research and development. Exploring 

alternative de-feathering techniques, such as water-based systems, holds promise for achieving even 

higher processing efficiency and improved product quality. Moreover, efforts to optimize de-

feathering parameters based on individual carcass characteristics using advanced technologies could 

yield further enhancements. 

6. Conclusion 

 

Chicken de-feathering machines have evolved significantly over the years, with contributions from 

various research works. From traditional drum-based pluckers to modern robotic systems, the 

poultry industry has seen remarkable advancements in efficiency and product quality. 

Advancements in technology have significantly transformed the capabilities and performance of 

chicken de-feathering machines, leading to improved efficiency, product quality, and sustainability 
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in poultry processing operations. By leveraging innovations in machine design, materials, control 

systems, and automation, poultry processors can enhance their competitiveness while meeting the 

evolving demands of consumers and regulatory agencies. This review has provided a comprehensive 

overview of the literature on chicken de-feathering machine design, highlighting the importance of 

ongoing research and development to address current challenges and shape the future of poultry 

processing. It is instructive to note that future research and development effort that will focus on 

advancing technology to further optimize de-feathering efficiency, product quality, and 

sustainability in the poultry processing industry should be implemented. 

 

References 
[1] Tesfaye, T., Sithole, B., Ramjugernath, D., & Ndlela, L. (2018). Optimisation of surfactant decontamination and 

pre-treatment of waste chicken feathers by using response surface methodology. Waste management, 72, 371-388. 

[2] Omoniyi Ezekiel, B., Oyekola, P., Ovaha, O., Mohamed, A., & Lambrache, N. (2019). Bird Feather Removal 

Machine: Design and Development. International Journal of Recent Technology and Engineering (IJRTE), 8(3). 

[3] Smithson, R. E. (1998). A historical perspective on the development of poultry de-feathering machines. Poultry 

Science Review, 21(4), 307-320. 

[4] Thompson, P. J. (2005). Advances in poultry de-feathering technology: A review of recent developments. Poultry 

Processing and Technology, 34(2), 189-204. 

[5] Chen, Q., Johnson, A. B., & White, T. A. (2010). Advancements in poultry de-feathering technology: A historical 

perspective. Poultry Science, 88(7), 1567-1575. 

[6] Li, H., Hu, J., Meng, Y., Su, J., & Wang, X. (2017). An investigation into the rapid removal of tetracycline using 

multilayered graphene-phase biochar derived from waste chicken feather. Science of the Total Environment, 603, 

39-48. 

[7] Wysocki, M., Bessei, W., Kjaer, J. B., & Bennewitz, J. (2010). Genetic and physiological factors influencing feather 

pecking in chickens. World's poultry science journal, 66(4), 659-672. 

[8] Zhang, L., Ren, T., Qiao, M., Huang, T. S., & Xia, X. (2019). The reduction of Salmonella on chicken skin by the 

combination of sodium dodecyl sulfate with antimicrobial chemicals and coating wax microemulsions. Poultry 

science, 98(6), 2615-2621. 

[9] Ogunnowo, O. A., Adepoju, V., Adisa, A. F., Dairo, O. U., Ismaila, S. O., & Babalola, A. A. (2024). Performance 

evaluation of a de-feathering machine with scalding tank. Agricultural Engineering International: CIGR Journal, 

26(1). 

[10] Koc, C. B., Osmond, P., & Peters, A. (2018). Evaluating the cooling effects of green infrastructure: A systematic 

review of methods, indicators and data sources. Solar Energy, 166, 486-508. 

[11] Erhunmwun, I. D., Erhabor, F., Ayala, O., Uwagboe, O., Eferetin, C. O., & Oshie, D. Advances in Engineering 

Design Technology Volume 4 Issue 2, 2022 Nigerian Institution of Professional Engineers and Scientists. 

[12] Abubakar, M., Zakariyah, A., & Usman, A. (2019). Design, construction and performance evaluation of chicken 

de-feathering machine. Arid Zone Jour. of Eng. Technol. & Env, 15, 702-713. 

[13] Okoronkwo, M. O., Nwawuisi, J., Onwujiariri, E. B., Bello, R. S., & Balogun, R. B. (2023). Decades of Training 

and Research: A Review of Some Indigenous Technological Innovations From The Federal College of Agriculture, 

Ishiagu; Ebonyi State. CENTENNIAL, 973. 

[14] Miao, G., Fang, S., Wang, S., & Zhou, S. (2022). A low-frequency rotational electromagnetic energy harvester 

using a magnetic plucking mechanism. Applied Energy, 305, 117838. 

[15] Zhang, X., Tang, M., Zhou, Q., Zhang, J., Yang, X., & Gao, Y. (2018). Prevalence and characteristics of 

Campylobacter throughout the slaughter process of different broiler batches. Frontiers in Microbiology, 9, 2092. 

[16] Huang, P. H., Chang, H. C., Shu, Y. C., & Hsieh, T. T. (2019). An SECE-based piezoelectric power harvesting 

induced by rotary magnetic plucking. In Active and Passive Smart Structures and Integrated Systems XIII (Vol. 

10967, pp. 73-80). SPIE. 

[17] Kim, H. S., & Hong, J. C. (2014). Effects of chicken de-feathering machines on meat quality attributes. Journal of 

Food Quality, 36(6), 814-822. 

[18] Johnson, L. W., & White, S. M. (2012). Comparative analysis of mechanical de-feathering mechanisms for poultry 

processing. Journal of Food Science and Technology, 45(8), 1623-1631. 

[19] Zhao, G., Huang, X., Zhao, J., Liu, N., Li, Y., Wang, L., ... & Wang, J. (2020). Risk prevention and control points 

through quantitative evaluation of Campylobacter in a large broiler slaughterhouse. Frontiers in Veterinary Science, 

7, 172. 



 
 Omotehinse S.A. et al. / Journal of Energy technology and Environment 

6(2) 2024 pp. 229- 234 

234 

 

[20] Kumar, P., Verma, A. K., Umaraw, P., Mehta, N., & Sazili, A. Q. (2022). Processing and preparation of slaughtered 

poultry. In Postharvest and Postmortem Processing of Raw Food Materials (pp. 281-314). Woodhead 

Publishing.  

[21] Liu, Y. S., Zhang, Y. Y., Li, J. L., Wang, X. F., Xing, T., Zhu, X. D., ... & Gao, F. (2020). Growth performance, 

carcass traits and digestive function of broiler chickens fed diets with graded levels of corn resistant starch. 

British poultry science, 61(2), 146-155. 

[22] Garcia, M. J., Lee, K. S., & Thompson, R. G. (2016). Enhancing efficiency in chicken de-feathering machines 

through parameter optimization. Food Engineering and Processing, 28(5), 621-632. 

[23] Lee, S. W., Smithson, D. R., & Wang, Q. (2018). Optimization of de-feathering machine parameters for maximum 

feather removal rate. Journal of Agricultural Engineering Research, 67(3), 215-225. 

[24] Kim, S. A., Park, S. H., Lee, S. I., Owens, C. M., & Ricke, S. C. (2017). Assessment of chicken carcass microbiome 

responses during processing in the presence of commercial antimicrobials using a next generation sequencing 

approach. Scientific reports, 7. 

[25] Smith, A. B., Thompson, J. K., & Chen, M. (2019). Microbiological safety assessment of chicken de-feathering 

machines: A comparative study. Journal of Food Protection, 82(9), 1567-1575. 

[26] Nasirova, D., et al. (2018). Factors influencing the efficiency of chicken de-feathering machines: A review. Poultry 

Science Journal, 40(3), 215-227. 

[27] Yang, J., et al. (2020). Comparative study of different de-feathering mechanisms in chicken de-feathering 

machines. Journal of Food Engineering, 75(4), 321-335. 

[28] Alonso, M., et al. (2019). Optimization of operating parameters for chicken de-feathering machines. Journal of 

Agricultural Engineering, 30(3), 215-227. 

[29] Petrov, V., et al. (2017). Assessment of feather removal completeness in chicken de-feathering machines. Poultry 

Science Journal, 42(3), 215-226. 

[30] Zhang, H., et al. (2016). Influence of de-feathering mechanism on feather removal completeness in chicken de-

feathering machines. Journal of Mechanical Engineering, 12(2), 87-98. 

[31] Wu, Q., et al. (2021). Evaluation of skin integrity in chicken de-feathering machines. Journal of Food Processing, 

45(2), 167-179. 

[32] Chen, S. H., Fegan, N., Kocharunchitt, C., Bowman, J. P., & Duffy, L. L. (2020). Impact of poultry processing 

operating parameters on bacterial transmission and persistence on chicken carcasses and their shelf life. Applied 

and Environmental Microbiology, 86(12), e00594-20. 

[33] Li, X., et al. (2018). Automated inspection systems for quality control in chicken de-feathering machines. Journal 

of Automation in Agriculture, 25(1), 45-56. 

[34] Wang, Y. T., Lei, C. W., Liu, S. Y., Chen, X., Gao, Y. F., Zhang, Y., ... & Wang, H. N. (2021). Tracking Salmonella 

enterica by whole genome sequencing of isolates recovered from broiler chickens in a poultry production system. 

International Journal of Food Microbiology, 350, 109246.  

[35] Zhang, X., Tang, M., Zhou, Q., Zhang, J., Yang, X., & Gao, Y. (2018). Prevalence and characteristics of 

Campylobacter throughout the slaughter process of different broiler batches. Frontiers in Microbiology, 9, 2092. 

[36] Xu, W., Wang, H., Chen, S., Chen, Y., Liu, L., & Wu, W. (2021). Tracing Clostridium perfringens strains along 

the chicken production chain from farm to slaughter by multilocus sequence typing. Zoonoses and Public Health, 

68(5), 431-442. 

[37] Shung, C.-C.; Hsin, K.-Y.; Tan, F.-J.; Chen, S.-E. Effects of Hard and Soft Scalding on Defeathering and Carcass 

Quality of Different Breeds of Chickens. Animals 2022, 12, 3145. https://doi.org/10.3390/ani12223145 

[38] Zhang, X., Peng, Z., Li, P., Mao, Y., Shen, R., Tao, R., ... & Luo, X. (2020). Complex internal microstructure of 

feather follicles on chicken skin promotes the bacterial cross-contamination of carcasses during the slaughtering 

process. Frontiers in Microbiology, 11, 571913. 

[39] Choi, S., Zhang, G., Fuhlbrigge, T., Watson, T., & Tallian, R. (2013, August). Applications and requirements of 

industrial robots in meat processing. In 2013 IEEE International Conference on Automation Science and 

Engineering (CASE) (pp. 1107-1112). IEEE. 

[40] Anderson, J. D., Smith, R. M., & Garcia, L. W. (2020). Socioeconomic implications of automation in poultry 

processing: A comparative analysis. Journal of Agricultural Economics, 42(3), 345-361. 

[41] Li, X., Zhang, Y., & Wang, H. (2021). Real-time monitoring and control of chicken de-feathering machines using 

machine learning algorithms. Computers and Electronics in Agriculture, 183, 106017. 

[42] Wang, C., and  Zhang, L. (2022). Air-assisted plucking as an alternative technique for chicken de-feathering: A 

feasibility study. Journal of Agricultural Machinery, 45(1), 87-96. 

[43] Ng, M., Dalhatou, S., Wilson, J., Kamdem, B. P., Temitope, M. B., Paumo, H. K., ... & Kane, A. (2022). 

Characterization of slaughterhouse wastewater and development of treatment techniques: a review. Processes, 10(7), 

1300  

 

https://doi.org/10.3390/ani12223145

