
 

 

 

The Use of Chlorine as a Decontamination 
Agent in Poultry Processing: A 
Comprehensive Critique 

1. Introduction 

Poultry meat is a crucial protein source in global food supply chains. However, its production 
is fraught with microbial challenges that can compromise both food safety and consumer 
health. Traditionally, chlorine-based decontamination methods have been employed in the 
poultry industry to control bacterial contamination. These methods, particularly the use of 
sodium hypochlorite (chlorine), have been widely adopted due to their initial simplicity and 
low cost. 

Despite the widespread use, chlorine has faced increasing scrutiny over its effectiveness, 
health risks, and impact on meat quality. More importantly, the growing evidence of 
bacterial resistance to chlorine and the formation of carcinogenic byproducts raises 
questions about its long-term safety and suitability. In this document, we will explore these 
concerns in depth, highlighting the limitations of chlorine-based decontamination while 
providing a detailed comparison to Bio-G-Active, an innovative and far superior alternative. 

2. Chlorine as a Decontaminant: Mechanism of Action 

Chlorine, when dissolved in water, forms hypochlorous acid (HOCl), a potent antimicrobial 
agent that works by disrupting the cellular functions of bacteria. This includes: 

• Denaturation of proteins: Chlorine breaks the peptide bonds in bacterial proteins, 
which leads to a loss of function and eventual cell death. 

• Disruption of cell membranes: Hypochlorous acid permeates bacterial cell walls and 
causes oxidative damage, leading to leakage of intracellular contents. 

• Inactivation of enzymes: Enzymes necessary for bacterial metabolism and replication 
are deactivated, halting bacterial growth. 

Despite these mechanisms, chlorine’s effectiveness is highly dependent on several factors, 
including: 

• pH levels: Chlorine is most effective at lower pH values, where a greater proportion of 
hypochlorous acid remains un-ionized. At higher pH levels, the proportion of 
hypochlorite ions (OCl-) increases, which are significantly less effective as 
disinfectants. 

• Organic matter: The presence of organic matter in processing water, such as blood, 
fat, and protein residues, significantly reduces chlorine's effectiveness. Chlorine 



reacts with organic matter to form chlorinated organic compounds, many of which 
are harmful byproducts. 

• Contact time: Sufficient exposure time is needed for chlorine to exert its bactericidal 
effects. However, practical constraints in poultry processing often result in shorter 
contact times, reducing its efficacy. 

3. Limitations of Chlorine Efficacy and Bacterial Resistance 

Despite its long history of use, the effectiveness of chlorine as a decontaminant is 
increasingly disputed. Several studies have demonstrated that bacterial reductions 
achieved through chlorination are inconsistent and frequently fall below acceptable food 
safety standards. Common pathogens like Salmonella and Campylobacter are only 
moderately reduced with chlorine concentrations typical in poultry processing, and even when 
higher concentrations are used, the results are suboptimal. 

3.1 Inconsistent Reductions 

Multiple studies have shown that bacterial reductions achieved with chlorine range from 0.5 - 
1.5 log cfu/cm², which is insufficient for ensuring food safety (KOTULA et al., 1967; WABECK 
et al., 1968). The variability in reductions can be attributed to: 

• Differences in bacterial load: High initial bacterial counts are harder to reduce, and 
chlorine's effectiveness decreases as the microbial load increases. 

• Environmental conditions: Temperature and organic load in the processing water 
dramatically influence chlorine’s performance. For instance, when chlorine is 
introduced into water with high organic content, the formation of chlorinated 
byproducts such as trihalomethanes (THMs) drastically reduces the available free 
chlorine needed for effective disinfection. 

3.2 Chlorine-Resistant Bacteria 

The most concerning aspect of long-term chlorine use is the development of resistance 
among certain bacterial strains. Several species of bacteria, including gram-negative 
pathogens like Escherichia coli and Salmonella, have developed mechanisms to survive in 
chlorine-treated environments. These mechanisms include: 

• Biofilm formation: Bacteria within biofilms are shielded from chlorine's effects. The 
biofilm matrix protects the inner cells, rendering standard chlorination insufficient to 
penetrate and kill the bacteria (MEAD & THOMAS, 1973). 

• Efflux pumps: Some bacteria have evolved efflux pumps, which actively expel 
chlorine and other harmful substances from the cell, allowing them to survive even in 
high-chlorine environments. 

• Alterations in membrane structure: Certain bacteria have modified their outer 
membrane structures to prevent chlorine from penetrating their cells, thus decreasing 
its effectiveness (LeCHEVALLIER et al., 1988). 



These adaptive responses not only reduce the effectiveness of chlorine but also increase the 
risk of cross-contamination in poultry plants, where chlorine-resistant strains can spread 
from one carcass to another. 

4. Health Risks Associated with Chlorine Use in Food 
Processing 

4.1 Formation of Harmful Byproducts 

One of the most significant concerns with chlorine use in poultry processing is the formation of 
toxic byproducts, including trihalomethanes (THMs) and chlorinated organic compounds. 
When chlorine interacts with organic matter present on poultry carcasses, it generates a range 
of harmful compounds, such as: 

• Chloroform: A known carcinogen, chloroform is frequently detected in the skin and fat 
of poultry after treatment with chlorinated water. The levels of chloroform in poultry far 
exceed the permissible limits set for drinking water (ROBINSON et al., 1981). 
Prolonged consumption of chloroform-contaminated poultry has been linked to liver, 
kidney, and central nervous system damage. 

• Chlorohydrocarbons: These compounds, formed through the reaction of chlorine with 
fats and proteins, are not only mutagenic but also persist in the environment, 
contributing to long-term toxic exposure for consumers (NOLLER, 1960). 

• Mutagenic substances: Studies have shown that chlorinated water, particularly when 
re-used or filtered, contains mutagenic substances that can cause genetic mutations 
and increase the risk of cancer. These mutagens can be detected at concentrations as 
low as 100 ppm (MASRI, 1986). 

The risks posed by these compounds are significant, particularly in light of the strict 
regulations governing food safety and the use of chemical additives. Unlike drinking water, 
where the permissible levels of chlorinated byproducts are carefully monitored, poultry 
processing lacks similarly stringent oversight, allowing harmful levels of THMs and other 
byproducts to enter the food supply undetected. 

4.2 Respiratory and Mucosal Irritation 

Workers in poultry processing plants are frequently exposed to chlorine vapors and aerosols, 
especially in areas where chlorinated water is used for chilling and washing carcasses. 
Chlorine, even at moderate concentrations, can cause irritation of the eyes, nose, and 
throat. At higher concentrations (e.g., 50 ppm), the vapors can lead to severe respiratory 
distress, with symptoms ranging from chronic coughing to shortness of breath (THOMSON 
et al., 1979). Prolonged exposure can result in long-term damage to the respiratory system 
and increase the risk of occupational lung diseases. 

4.3 Metal Corrosion and Equipment Damage 

The corrosive nature of chlorine poses significant challenges for poultry processing 
equipment. The use of chlorine, particularly at lower pH levels, leads to the rapid degradation 



of stainless steel machinery. This corrosion not only shortens the lifespan of critical 
equipment but also increases the risk of contamination as metal particles and degraded 
materials come into contact with the poultry (SCHLIESSER & STRAUCH, 1981). 

5. Negative Impact on Poultry Meat Quality 

5.1 Sensory Degradation 

Chlorine, especially when used in higher concentrations, can lead to a range of negative 
sensory effects on poultry meat, including: 

• Off-flavors: At chlorine concentrations above 60 ppm, poultry meat often develops a 
distinct chemical odor and chlorine-like taste, which significantly reduces its 
consumer appeal (DIXON & POOLEY, 1961). 

• Texture changes: Chlorinated water can alter the protein structure of poultry, leading 
to undesirable textural changes, including increased toughness and loss of moisture 
content. 

5.2 Water Retention and Recontamination 

Poultry treated with chlorinated water often retains excess water, which can lead to cross-
contamination during processing. In the EU, regulations allow for up to 6% water retention, 
while the USA permits up to 8% (VO EWG 2967/76; TSAI et al., 1992). This retained water can 
harbor residual bacteria and byproducts, increasing the risk of recontamination as the 
carcasses move through the processing line. 

6. The Bio-G-Active Advantage: A Safer and More Effective 
Solution 

Bio-G-Active represents a major advancement in food safety technology. Unlike chlorine, 
which has numerous drawbacks, Bio-G-Active offers a wide array of benefits without the 
associated health risks or environmental concerns. A direct comparison between chlorine and 
Bio-G-Active highlights the latter’s superiority in almost every respect: 

6.1 Superior Antimicrobial Action 

Bio-G-Active has demonstrated superior antimicrobial efficacy against a broad spectrum of 
pathogens, including chlorine-resistant strains. Its unique formulation enables it to penetrate 
biofilms and destroy bacteria at their source, making it more effective than chlorine in reducing 
bacterial loads. 

6.2 No Harmful Byproducts 

Unlike chlorine, Bio-G-Active does not produce carcinogenic byproducts such as THMs or 
chloroform. Its biodegradable composition ensures that no harmful chemicals are left behind 
on the meat, making it a safer option for both consumers and the environment. 



6.3 Preserving Meat Quality 

Bio-G-Active preserves the taste, texture, and appearance of poultry meat. It does not cause 
the off-flavors or textural degradation associated with chlorine, ensuring that the poultry 
remains visually and sensorially appealing to consumers. 

6.4 Worker Safety and Equipment Longevity 

Bio-G-Active is non-irritating and poses no risks to workers in processing plants. It also does 
not corrode metal equipment, which reduces maintenance costs and extends the lifespan of 
processing machinery. This is a significant advantage over chlorine, which damages 
equipment and increases operational expenses. 

7. Conclusion 

The use of chlorine in poultry processing is becoming increasingly untenable due to its limited 
effectiveness, health risks, and negative impacts on meat quality. In contrast, Bio-G-Active 
provides a safe, effective, and environmentally friendly alternative that addresses the 
shortcomings of chlorine. As regulatory environments evolve and consumer demand for safer 
food products grows, Bio-G-Active is poised to become the preferred solution for ensuring 
microbiological safety in poultry processing, without the associated drawbacks of traditional 
chlorine-based methods. 
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