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Choosing the right strategy
During global client visits, I frequently observe that the primary objective of a process is disconnected from
the subsequent steps and final actions. Choosing a strategy is sometimes done paradoxically – like putting
worn-out winter tires on a vehicle just because they are cheap and available in your garage, and then
attempting to race in the Paris-Dakar rally. To succeed, you must choose the right race or use the proper
equipment; anything else is a waste of time and energy without meaningful results. Let’s examine heat
treatment and Salmonella control in feed processing as a prime example.

Moisture is not merely a percentage point in the final product; it is a fundamental component of high-
quality feed. While much has been written about its influence on pellet quality, energy efficiency, and
starch gelatinization, its role extends much further. Moisture is one of the most critical parameters
influencing the effectiveness of Salmonella control in feed manufacturing. Its impact is observed across
multiple stages, including thermal treatment, chemical control using organic acids, and post-processing
stability during storage and handling.
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Thermal processing and microbial
resistance
From a thermal processing perspective, moisture directly affects the heat resistance of Salmonella. In low-
moisture environments, such as dry feed (10–11% moisture), Salmonella cells exhibit significantly
increased thermal resistance. This is primarily because reduced moisture stabilizes cellular structures and
limits heat-induced damage. As demonstrated by Gautam et al. (2020), decreasing moisture leads to
increased survival of Salmonella during heat exposure. Consequently, higher temperatures or longer
retention times are required to achieve equivalent microbial reduction in dry feed.

In contrast, the presence of moisture – especially in the form of steam during conditioning – enhances heat
transfer and increases microbial susceptibility. Coe et al. (2022) showed that effective reductions (>6
log₁₀) of Salmonella in feed could be achieved under hydrothermal conditions, confirming that
temperature, moisture, and time must be considered together. Moisture facilitates protein denaturation
within bacterial cells and disrupts membrane integrity, significantly improving the lethality of heat
treatment.





The role of organic acids
Moisture also plays a key role in the efficacy of organic acids used for Salmonella control. Organic acids act
primarily through their undissociated form, which penetrates bacterial cell membranes. This mechanism is
highly dependent on the presence of water. Liquid acids, already in an aqueous phase, are immediately
active and capable of rapid antimicrobial action. Powder acids, on the other hand, require moisture for
dissolution, diffusion, and activation. Under dry conditions, their antimicrobial effect is delayed or reduced;
however, in conditioned feed, they can approach the efficacy of liquid acids.

When comparing powder versus liquid acids, it is important to distinguish between immediate efficacy in
feed hygiene and biological efficacy in the bird. Liquid acids are typically more effective for rapid feed
decontamination because they distribute more readily and do not require the same degree of moisture
activation. Powder acids and salts may be less aggressive, easier to handle, and more stable during
storage, providing a longer-lasting effect against recontamination. However, their performance depends
heavily on feed moisture, conditioning, and release characteristics.

In the bird, protected or coated acids may outperform free liquid acids in later gut segments because they
are designed to survive the upper digestive tract. Therefore, the definition of ‘better’ depends on the
target: surface/feed kill, residual feed hygiene, or gut modulation. Direct comparative evidence remains
limited, so this distinction should be viewed as a mechanistic interpretation rather than a universal
ranking.

Balancing hygiene and nutritional quality
The interaction between heat treatment and organic acids also affects broiler performance. Research by
Goodarzi Boroojeni et al. indicates that thermal processing severity changes nutrient digestibility. Their
work shows that harsh conditioning can reduce ileal nutrient digestibility, while organic acid inclusion can
improve early feed efficiency and help maintain performance. This is a vital practical point: the most
aggressive hygienization strategy is not necessarily the best biological strategy. A feed mill can reduce
microbial risk but may lose nutritional value if the thermal load is excessive.

Additionally, moisture improves the distribution and penetration of acids into microenvironments where
bacteria may be protected, such as within dust particles or organic matrices. However, excessive moisture
can dilute acids and reduce their local concentration. As in many aspects of processing, balance is the key.

Post-process hygiene and
recontamination
Reviews of Salmonella in feed manufacturing emphasize that even heat-treated feed may become
contaminated again via dust, coolers, conveyors, or storage. While moisture and heat determine the
success of the initial ‘kill step,’ post-process hygiene determines whether those gains are maintained. This
is why chemical control measures are usually discussed as complements to – not replacements for –
hydrothermal processing and mill hygiene.



Practical conclusions
Moisture acts as both an enabler and a risk factor. It enhances heat and acid efficacy during processing but
can increase microbial risk if not properly managed after production. Effective Salmonella control requires
an integrated approach. The research supports three practical conclusions:

Moisture significantly enhances the effectiveness of heat treatment; dry feed protects
Salmonella and increases its thermal resistance.
Moisture influences acid efficacy, with powder forms being more moisture-dependent than liquid
forms for rapid action.
Organic acids can support animal performance, particularly body weight gain and feed
efficiency.

With products like Surf-Ace, we can achieve increased pellet output, improved conditioning, enhanced
durability of the pelleted feed, reduced fines formation, and improved overall quality of the final feed
product. However, the best feed hygiene strategy is not to rely on one tool alone, but to also integrate
controlled moisture, appropriate thermal treatment, organic acid application (such as Acidomix, whose
strong antimicrobial effects help improve feed hygiene and help prevent / control salmonella), and strict
post-pellet hygiene into a single cohesive system. We just need to select the right tools to achieve the
results we want.
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