Mastering the
art of coffee
flavoring

Advanced dosing technologies are essential for achieving
precise and clean flavoring in single-serve coffee capsules.

This white paper explores the methods that ensure
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consistent taste while optimizing production efficiency.

1 Importance of flavoring in coffee capsules

Separate dosing

Rising trend

Producers prefer to add flavoring separately to each capsule, allowing precise
control over flavor consistency and smoother transitions between different
product varieties without cross-contamination.

Flavored coffee capsules have gained significant popularity, offering
consumers a wider variety of taste options, which enhances the appeal of
single-serve systems in a competitive market.

2 Dosing challenges and precision

Smaller doses,
higher expectations

Cleanliness
in dosing

While coffee is dosed in quantities of 5-7 g, flavoring doses are much smaller
—50-150 pL for liquids and 10-50 mg for powders or granulates
— requiring high precision (£5%) to ensure consistent flavor across batches.

To avoid contamination or interference with capsule sealing, it's critical to
ensure that the flavoring remains within the coffee bed, which can be
challenging depending on the dosing sequence and the absorption rate of the
flavor into the coffee.
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3 Liquid flavoring considerations

Carrier fluid
impact

Tubing and
pressure

The carrier fluid, such as propylene glycol, triacetin, or ethanol, affects the
dosing process. High-viscosity fluids like propylene glycol and triacetin
require higher pressure for dosing, while ethanol’s lower viscosity allows for
easier handling but may not always be suitable.

For high-viscosity fluids, selecting the right tubing length, diameter, and
material is critical, as these factors determine the pressure needed to
achieve consistent and efficient fluid flow through the system.

4 Liquid dosing hardware

Piston pumps for
accuracy

Peristaltic pumps
for clean
transitions

Piston pumps are the preferred choice for liquid flavouring, capable of
delivering precise doses (50-150 pL) within milliseconds, with accuracy levels

of £5% and Cpk=2.0, ensuring consistent performance in high-speed
production environments.

Peristaltic pumps offer easy maintenance and minimal risk of contamination
during flavor transitions, as the product-contacting parts are easily
replaceable, though they require close monitoring to maintain dosing
consistency over long production runs.

5 Solid flavoring technologies

Solutions for
powders and
granulates

Custom
hardware for
different solids

Various technologies, such as spinner plates, augers, and volumetric
dispensers are used to dose powders and granulates, ensuring precise
amounts are delivered without damaging the integrity of the granulates,
which is vital for controlled flavor release during brewing.

Depending on the physical properties of the solid flavoring (e.g.,
compressibility, clumping), the choice of dosing hardware must be tailored
and tested. Augers are ideal for compressible powders, while volumetric
dispensers work well for granular formulations.
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6 Critical decisions for project success

Technological
and process
planning

Consultation with
experts

The success of a flavoring project depends heavily on early-stage
decisions regarding dosing technologies, machine design, and process
integration. Factors like flavor dose, sequence, and machine speed must
align with production goals to ensure consistency and efficiency.

Engaging early with experts like those at Rychiger AG ensures that
technological and process decisions are optimized, reducing risks and
ensuring seamless integration of flavoring into capsule production
systems.
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