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Abstract

Blue light in the visible spectrum naturally fights bacteria and effectively deactivates
various Gram-positive and Gram-negative bacteria and fungi using photodynamic
processes. It works against drug-resistant strains within these species and is gentler
on mammalian cells than ultraviolet rays or chemicals. This study evaluated blue
light as an affordable way to sanitize surfaces in poultry settings, such as eggs and
litter. The study used an light-emitting diode array to remove harmful Escherichia
coli and Staphylococcus aureus from these items and observed how blue light affect-
ed their survival rates. Blue light (455 nm) at 30 mW/cm” for one hour decreased
the survival of S. aureus and E. coli on solid agar plates to 29.88% and 21.04%, re-
spectively, compared to non-irradiated cultures. Similarly, on untreated surfaces
(such as plastic used for feeding and drinking), the survival rates dropped to 25.8%
and 15.6%, respectively. The survival percentages on treated eggs were 50% (S. au-
reus) and 36.47% (E. coli) and 49% (S. aureus) and 48.2% (E. coli) on treated litter.
Hence, blue light technology offers a promising alternative to traditional antimicro-
bial methods by leveraging specific wavelengths to target microbial cells. This ap-
proach can significantly reduce the microbial load in poultry environments, en-
hancing food safety and animal health. This paper reports the first use of blue light
as an antibacterial within poultry research in Iraq, offering a fresh approach to dis-
infection in this field.
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Introduction

The poultry industry is one of the fastest growing and most important income
sources for many countries. According to estimates, more than nine billion chick-
ens were slaughtered in the United States in 2019 [1]. Global poultry meat produc-
tion reached 133.3 million tons in 2020 [2]. This means there were 27.8 billion
poultry birds as opposed to the 7.7 billion human population [3]. This overpro-
duction of poultry products has adverse effects on humans and the environment.
Individuals or corporations of varying capacities manage commercial poultry pro-
duction [4]. Therefore, the types of farms, practices, and biological safety proce-
dures vary from one producer to another. This causes variations in the quality

1/8



