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Shapes Flavor
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Soft-Infusion

What is Soft-
Infusion in Espresso
Machines?

Soft-infusion (also referred to as gentle pre-
infusion) is a brewing technique used in
espresso machines to improve extraction
quality and  consistency. Instead  of
immediately applying the standard brewing
pressure (typically ~9 bars), the machine first
introduces water to the coffee puck at a lower
pressure for a short, controlled period —
usually between 0.5 and 3 bars, lasting 2 to 8
seconds depending on the machine and
recipe.

This initial low-pressure stage allows water to
gently wet and pre-saturate the coffee bed
before full extraction pressure is applied.
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Scientific Purpose of Soft-Infusion
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Uniform Saturation

Coffee grounds, after tamping, are
not perfectly uniform. When high
pressure is applied instantly, water
tends to follow the path of least
resistance, creating channels that

bypass parts of the puck (a
phenomenon known as channeling).
Soft-infusion ensures the entire puck

swells evenly before extraction starts.

Reducing Channeling

As the grounds absorb water, they
expand (a process known as coffee
puck swelling). This expansion helps
seal gaps and weak spots, reducing
the likelihood

through a single area.
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Improving Extraction Balance

With even wetting, soluble compounds
from the coffee dissolve at a more
uniform rate, which results in a more
balanced cup — sweetness and body are
enhanced, acidity is smoother, and
bitterness is controlled.
Flavor Profiling

Many modern espresso machines allow
customization of soft-infusion time and
pressure. Adjusting this variable gives
baristas a powerful tool to fine-tune
extraction for different roast levels, bean

origins, and desired flavor outcomes.
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Soft-Infusion Process:
1. Pump introduces water at low pressure.
2. Control valve limits pressure to ~0.5-3 bar.

3. Pre-infusion chamber gently wets the coffee bed.
4, Coffee grounds swell evenly, reducing channeling.
5. After a few seconds, full pressure is applied for extraction.
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Mechanical and Digital
Soft-Infusion Systems

Mechanical Soft-Infusion

Uses a chamber or mechanical valve
system that gradually builds pressure
after the pump starts. Found in some

traditional commercial machines.
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Digital (Programmable) Soft-Infusion
Uses software-controlled pumps and
solenoid valves to precisely control both
pressure and duration. This method
allows more advanced pressure profiling,

such as starting at 2 bars for 5 seconds,
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then ramping up to 9 bars.



Effect on Flavor Depending on Time

Short Time (1-2s) » Incomplete puck
saturation, higher risk of channeling, brighter
acidity, lighter body.

Optimal Time (3-5s) » Balanced sweetness,
acidity, and body, stable crema.

Long Time (8-12s+) » Early over-
extraction, reduced sweetness, increased
bitterness, thinner crema.

In summary: Soft-infusion is not just a mechanical
feature — it's a crucial variable in espresso
extraction science. By controlling the when and
how of pressure application, baristas can
significantly influence the balance, clarity, and
texture of the espresso.
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