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Figure 1 - Optimising moisture increases moisture level in the pellet
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Figure 2 - Optimising moisture reduces pelleting energy cost
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efits of improved moisture levels on
production efficiency and quality of
their final feed. The main challenge is
to ensure the added water is retained,
without putting the shelf-life of the
final feed at stake.

Emulsifiers and surfactants

Research has indicated that the use of
surfactants and emulsifiers in combina-
tion with adding water isan e ective
method to improve the retention per-
centage of this added water. Surfactants
and emulsifiers are known to reduce
the surface tension of water, allowing
for better penetration and improved
distribution of the water into the press
meal. Commercially available emulsi-
fiers have proven to be e ective in
improving feed mill efficiency and feed
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moisture levels when combined with
the addition of water during the mixing
process. The risk of increasing mould
growth is, however, not tackled and
often the shelf-life of the feed is nega-
tively a ected.

New technology

Liquid mould inhibitors are commonly
used to control moulds in raw materials
and feeds. Combining moisture control
with a mould inhibiting product ena-
bles a moisture optimisation program
without the risk for mould develop-
ment due to unprotected water. Selko
Feed Additives recently launched a
new technology for mould inhibition in
which activated propionates are com-
bined with selected surfactants. The mi-
celle forming properties of the activated

propionates increase the porosity of the
moulds outer layer, which in combina-
tion with the surfactants significantly
enhances the inhibition of mould.

The application of this concept of
combining activated propionates with
surfactants to moisture control was
tested at the experimental feed plant
of Nutreco R&D. It was hypothesized
that the water binding properties of the
activated propionates in combination
with the benefits of surfactants would
be beneficial in retaining added water
while maintaining or even improving
shelf-life. A trial was performed com-
paring the e ects of: (1) not adding
water; (2) adding water (1.5%) plus a
commercially available emulsifier at
300 g per ton; (3) adding water (1.5%)
plus a mixture of activated propionates
with surfactants (Fylaxfi Forte) at 300

g per ton; and (4) adding water (1.5%)
plus a mixture of activated propionates
with surfactants (Fylaxfi Forte) at 750 g
per ton. The 300 g per ton of feed was
chosen as this is a common inclusion
rate for emulsifiers used for moisture
optimisation. The recommended dosage
for mould inhibition is 750 g per ton. A
piglet feed with relatively high moisture
was selected. Products were dissolved
in water and sprayed into the mixer us-
ing a liquid dosing system. All batches
were performed in duplicates under
controlled conditions. Pelleting pres-
sure and steam were fixed in all groups.
Start and final moisture levels (after
cooling) were determined (one hour at
100 C) and pellets were analysed for
quality (hardness). Pressing time and
energy usage (KW per hour) were used
as indicators for production efficiency.
Shelf-life was determined by perform-
ing a stress test at 95%

humidity and 35 C.

Pellet moisture percentage

Figure 1 compares the e ect of dif-
ferent treatments on pellet moisture
percentage after cooling. As adding
emulsifiers can be considered as the
industry standard, the moisture level
of this treatment was set as index 100.
At 300 g per ton, the water binding
properties of the activated propionates
and the synergistic e ect with the sur-



Table 1 - Cost-benefits for different treatments

Treatment Inclusion Cost-benefit Shelf-life
per ton of feed ratio
No moisture control - -
Emulsifier
+ 1.5% water 300 g 1-19 Risk for mould growth
Activated propionates
+ surfactant + 1.5% water 300 g 1-4.4 Maintained shelf-life
Activated propionates
+ surfactant + 1.5% water 750 g 1-4.7 Increased shelf-life

factant resulted in similar to slightly
improved water retention properties
as compared to the pure emulsifier.
Adding a higher inclusion of acti-
vated propionates with surfactant
resulted in a clearly higher moisture
percentage with a retention percent-
age of more than 130%. This effect
can be explained by strength of the
water binding and surfactant proper-
ties that at this high inclusion not
only hold the added water but also
capture part of the steam that was
injected during the pelleting process.
As expected, the increased moisture
levels reduced the energy usage of
the pelleting process, in kW per hour
(Figure 2) as well as in kW per met-
ric ton of feed produced. Again the
reduction was similar for the emulsi-
fiers, and the combination of acti-
vated propionates and surfactants,
both reducing energy consumption
by 7%. The higher inclusion rate of
activated propionates and surfactant
resulted in reduced energy use of
12%. This result confirms that higher
moisture levels have positive effects
on reducing the energy cost of feed
production. As an additional benefit,
production runs more smoothly,
which lowers the risks of blockages
during the pelleting process. In all
groups, pellets remained well within
industry quality standards.

Maintaining shelf-life

The combination of activated propi-
onates and surfactants at 750 g per
ton of feed resulted in a substantial
increase of the shelf-life of the pel-
leted feed. In order to determine the
economical feasibility of moisture
control for feed mills, return on in-

vestment was calculated using the
cost-benefit. The cost and benefits
per ton of feed were calculated us-
ing commercial prices for tested
products, pig feed and electricity.
The cost-benefit ratio indicates

the savings in Euros for each Euro
invested in moisture optimisation.
As shelf-life is difficult to quantify
in cost or profit, a qualification is
given. A combination of organic
acids with micelle forming activated
propionates and selected surfactants
along with adding water to press
meal is an effective method to opti-
mise feed moisture levels, improve
production efficiency and ensure
pellet quality. The mould inhibiting
properties of this technology elimi-
nate the negative effect on shelf-life
that is common for strategies of
adding only water, or adding water
and emulsifiers. The relative low
inclusion rates allow for significant
economic benefits to the feed mill,
while maintaining shelf-life of the
feed. This makes it an interesting ap-
proach for countries and feed prod-
ucts for which economic optimisa-
tion is very important. When dosed
at levels which are common for
mould inhibitors, even more benefits
can be achieved, as water retention
rates are much higher and shelf-life
can be significantly increased. This
makes it especially interesting for
manufacturers of specialty feeds and
pet foods, who are typically look-
ing for long shelf-life, but who still
want to achieve the benefits from
an improved and reliable production
process. AAF

Trial data available on request

We could talk all day about our aquatic feed systems.

But we’d rather

talk about YOUT'S.

Wenger offers you more extruder, dryer, and control
choices, and more ways to put together the perfect aquatic
feed production system, than anyone in the industry. We'll custom
design your system with a wide range of
features and options uniquely configured
and expertly engineered to produce
optimally for your specific application.

| We bring unmatched technical
expertise to your process requirements,
making a Wenger aquatic feed system
your Wenger aquatic feed system.
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for exceeding your
processing goals.
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Joe Kearns, Aquaculture
Process Technology Manager

SABETHA, KANSAS USA
INFO@QWENGER.COM WWW.WENGER.COM
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