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Microbiological
Stability...

..cost efficiently ensured

Current increases in energy and raw material costs and
associated inflation are presenting beverage producers
with ever-growing challenges. Manufacturers around
the world are therefore gearing up accordingly to be
able to adapt to the new market conditions.

Rarely, macroeconomic changes have
had such a profound effect on consum-
er behavior and also on beverage manu-
facturers asinrecent three years. Dur-
ingthe pandemic, beverage out-of-home
consumption shifted heavily to the pri-
vate sector. In parallel, supply chains
were strained to such an extent that it
led to reduced availability in raw mate-
rialsand packaging. In contrast to past
crises, the effectsare not only regional,
but they are clearly felt globally. Flexible
and energy-saving methods for micro-
biological stabilization of beverages are

becoming increasingly important for
many producersin this context. Forthat
purpose, Lanxess offers its established
cold sterilization technology Velcorin®.
Particularly in times of volatile prices
and probably limited availability of fos-
silenergy sources, Velcorin® represents
an alternative or an addition to classic
thermal preservation.

Most commercially marketed bever-
agesrequire microbiological stabiliza-

tion to ensure their shelflife. However,
the type of required treatment de-
pends on the beverage recipe, quality
of the raw materials and the hygienic
conditions of in the production and fill-
ing areas. Carbonated beverages are
fundamentally better protected
against spoilage due to the inherent
absence or at least greatly reduced oxy-
gen content. In addition, no molds and
very few bacteria can grow under these
anaerobic conditions. Nevertheless,in
thisbeverage category, yeasts that are
strong in fermentation or capable of
fermentation can play a major role as
possible contaminants. In contrast,
yeasts, mold and bacteria can grow in
still beverages. Hence, they are classi-
fied as more sensitive to spoilage, since
akey microbiological hurdleis missing
due to the lack of carbonation.
Essentially, four different methods can
be used forbottling and preservation of
beverages.

Hot filling has been used for a long time
andiswell established. Heated beverage,
usually at a temperature = 85°C, is filled
intothe packaging and thereby eliminat-
ing potential thermosensitive germs.
However, limitations are that tempera-
ture-stable packaging must be used and
that only non-carbonated beverages can
be filled, as CO2 would escape immedi-

Key features of Velcorin® DT Motion:

= Highly accurate and reliable dosage of Velcorin®
with excellent dispersion in the beverage flow

= Full control and visualization of the dosing process
via WebVisu
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= Easy integration into new or existing filling lines
(incl. electronic control system of the filling line)
= Fulfilling newest technical and food safety certification

standards

B0
E|

Industry 4.0 ready

update

| Intuitive accessibility

[ —

Online process monitoring

alarms via Archive Viewer

| Plug and play
Only electrical energy required

'| Dosage control

Time saving

loT gateway for data storage and software

New touch panel for control and operator menu
for easy operation and remote access (LAN)
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Automated adjustment based on real consumption

Automated start up & bleeding control

ately due to the filling tem-
perature. In addition, the
longheat retention time and
slow cooling phase in the
packaging may have a nega-
tive impact on sensitive fla-
vors and other ingredients.

Tunnel pasteurization is an-
other method of preserva-
tion. Here, the beverage and
the packagingare simultane-
ously microbiologically sta-
bilized by spraying hot-wa-
ter. Thermostable packaging
is essential in this case, too.
Furthermore, thelevel of car-
bonation is limited as the
heating process results in a
considerable increase in
pressure within the closed
package, which can lead to
the package bursting during
heat treatment. As with the
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Fig.1 German gas and electricity price development and
outlook; source: THE (German gas market index), EEX.

hot filling method, the thermal impact can also have a nega-
tive influence on the sensorial profile of the product. Along
with the effects on the taste of the final beverage, the re-
quired footprint and the maintenance are often seen as
disadvantages. Thelatterisseennot only asa cost factor but
also assafetyissue, since special precautions must be taken
when entering confined spaces.

Inaddition, aseptic filling should be mentioned, in which the
packaging (e.g. bottle and closure) is sterilized separately
from the product and both are then brought together and
hermetically sealed in a sterile environment. Here, batch size,
number of product change-overs and intensively trained
and qualified personnel are crucial to the economical effi-
cient and safe operation of the system. Manual intervention
oftenleadstoalossof sterility, which must be restored before
filling can be resumed.

In conclusion, it can be stated that all the three methods
aboverequire arelatively high level of technical equipment
in combination with a high input of energy and resourcesin
orderto protect the product from secondary contamination.
In times of historically high inflation with galloping prices
forraw materials and supplies, more and more producers are
looking for alternatives. The development of gas and electric-
ity pricesin Germany serve as an example of one of the driv-
ers (cf. Figure1)

The fourth method, conventional cold filling, is a low-
energy alternative to the processes described above. Its
great popularity stems from its ease of use, although it
isnecessary tolook out for possible secondary contami-
nation in the filler area. This poses a challenge even in
the case of hygienically well-designed systems with an
appropriate cleaning and disinfection concept.

In order to protect the beverage against contaminants,
depending on the product category and its intrinsic self-
protection, Velcorin® technology provides beverage man-
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ufacturers with a highly efficient and
widely established method of microbio-
logical stabilization. On one hand, even
when used in small quantities, Velcorin®
ishighly effective against typical spoil-
agemicroorganismssuch as yeasts, bac-
teria, and mold. On the other hand, this
method of eliminating microbeshasno
effect on color and taste, meaning that
the sensory profile of the finished bev-
erage remains unchanged.
Velcorin®in liquid form is added to the
beverage just before filling. It pene-
trates the cells of the microorganisms,
deactivating the enzymesresponsible
for metabolism and thus induces cell
death. At the same time, Velcorin® hy-
drolyzes and is consequently no long-
er present in the final product.

Along with Velcorin®, Nagardo® com-
plements the product portfolio of
Lanxess for microbiological protec-
tion of beverages. Recently approved
by the European Union (mid-2022), Na-
gardo® represents now an additional
option of a natural preservative based
on glycolipids obtained by fermenta-
tion from an edible fungus, Dacryopi-
nax spathularia. It comes as a powder
and is usually pre-dissolved in water
before adding it to the beverage for-
mulation during product blending.
Nagardo®remainsin the beverage and
thus protects it even after opening in
a natural way. Its broad spectrum of
efficacy, even at low concentrations,
shows excellent activity against heat-
resistant spore formers such as Alicy-
clobacillus species or representatives of
the genera
Byssochla-
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mys, Neosartorya and Talaromyces.
The expanded portfolio enables
Lanxess to open up new possibilities
for preservation by combining these
two products. This not only widens
the efficacy profile, but also, depend-
ing on the application, they comple-
ment each other synergistically so
that further microbiological hurdles,
such as energy-intensive chilled chain
distribution, can be eliminated.

With the multitude of possibilities and
combinations for preserving and safely
filling beverages, the question naturally
arises as towhich criteria should be con-
sidered to select the most suitable tech-
nology. In addition to sensory aspects,
the chemical and physical stability of the
product over its entire shelf life is of sig-
nificantimportance. Oxygen entryitself,
and possibly migration via the packing
material, exposure to heat and light —in
other words the overall storage condi-
tions are key factors here, in addition to
raw material quality and the treatment
conditionsin the manufacturing process.
Packaging and raw materials can be di-
rectly evaluated in terms of cost, while
product stability has an influence on lo-
gistics and the production cycle.
Packaging and raw materialsin particu-
lar have a considerable influence on
equipment output (also OEE Overall
Equipment Effectiveness) and must be
taken into account when selecting the
technology platform in line with the
range of products. For instance, with a
highly segmented product portfolio,
which automatically requires smaller
batches and more frequent product
changes, it makeslittle sense torely on
technologies that require
more frequent cleaning and
sterilization cycles or that
are associated
with long start-
up and, in par-
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ticular, heating times. In this case, the
planned production time is reduced
while the risk of low output rises, re-
sulting in less time to produce a mar-
ketable beverage (cf. Figure 2).

In addition to the output efficiency, a
holistic cost analysisis a key selection
criterion for the right production plat-
form for the producer. All costs in-
curred, i.e. one-off costs and running
costs, must be taken into account. Fig-
ure 3 shows an example of the indi-
vidual elements.

For new investments, this considera-
tionisessential and is usually carried
out as a matter of routine. However,
it makes sense to evaluate production
costsnot only on the basis of current
market conditions but also system-
atically during regular production
operations. In this way, cost drivers
can beidentified, such as higher cost
of heavier PET bottles for the hot fill
process, rising energy prices, or high-
er spare parts costs with limited
availability in the individual seg-
ments.

If certain cost elementsrise, efficiencies
decrease or product innovations cannot
be served with existing technologies, a
fast switch to a better fitting platform
ishighly unlikely possible. Thisis par-
ticularly true since new investment pro-
jects are often time and cost intensive
and can only be implemented with a
longlead time and corresponding parts
availability. In times of rapidly chang-
ing customer requirements and shorter
product life cycles, a fast time-to-mar-
ket is crucial for the success of a bever-
age in the market.

The great advantage of both, Nagar-
do® and Velcorin® technology is that
they can easily be used in new manu-
facturing setup, but moreimportantly,
alsoin combination with existing fill-
inglines. This makes it easy to ensure
microbiological protection even on
equipment that was not originally in-
tended for filling sensitive beverages,
such asfillers for water or carbonated
soft drinks.

All filling systems, from glass/PET/
HDPE bottles to carton packaging,
cans, KEGs, and bag-in-box, can be
handled with the same technology.
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To use Velcorin® technology, a dosing
unit isintegrated into a new or existing
filling line. The latest generation, the
Velcorin® DT Motion, is characterized
by its clear and intuitive menu naviga-
tion. To meet the requirements of Indus-
try 4.0, the dosing system is equipped
with anIoT gateway. Furthermore, com-
munication with the filler is possible by
means of a simple signal exchange.
Apart from implementing the dosing
unit on site, Lanxess as the manufac-
turer of Nagardo® and Velcorin® also
offers plant assessments in order to
optimally integrate both products
into the manufacturing process and
to suggest potential improvement
measures from a hygienic and process
engineering perspective.
Additionally to a team of technical
and regulatory experts, two in-house
laboratories are available for this pur-
pose, in which the most modern mi-
crobiological, molecular-biological
and chemical-technical analysis meth-
ods can be carried out. The customer
can be supported with specific labora-

one-off costs (purchasing & installation)
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tory tests on a product-related basis.
A trial period can be arranged, if re-
quired with aloan dosing unit on site.

In order to fill beverages microbiolog-
ically safe while at the same time al-
lowing to offer them cost-efficiently,
flexibly and innovatively on the mar-
ket, Lanxess developed an optimal so-
lution with Velcorin® and Nagardo® -
eitherindividually or in combination.
Both products clearly follow the prem-
ise of enabling the filling of sensitive
products in an economical way at low-
est possible investment in manufac-
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turing equipment as well as reduced
energy and maintenance costs.
Swiftly changing circumstances can
be responded to with the utmost flex-
ibility and competitive advantages
can be achieved by launching new
products quickly. ¢
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