Water and
the taste of
coffee

How do minerals influence
the taste of coffee?
Do water treatment substances
influence the taste of coffee?
Is it possible to taste organic
substances in coffee?
Water is an excellent solvent that consists of more than just the pure chemical compound of hydrogen (H) and oxygen (O), i.e. H2O. Substances from the environment and minerals are dissolved in drinking water, and these influence the taste of coffee because they determine the chemical properties and solvent behaviour of the water. (1)

Which substances can be dissolved in water?
1. Minerals – influence the extraction and
can interact with extracted substances
Water without minerals (distilled water) extracts different substances from the coffee grounds to water with
lots of minerals. (2)
Whether or not a coffee tastes good depends to a certain extent on the overall mineralization (the sum of all
the minerals) and alkalinity (in other words, the carbonate hardness of the water).

extraction
interaction

The most important minerals occurring naturally in
drinking water include calcium, magnesium, sodium and
potassium, as well as chloride, sulphate and hydrogen
carbonate. The latter is responsible for the alkalinity,
and together with calcium and magnesium also for the
carbonate hardness of the water. This has a strong influence on the development of the coffee’s flavour. (3)
In most natural waters, the carbonate hardness is the same as the alkalinity. Here,
the terms “alkalinity” and “carbonate hardness” can be used synonymously.
Hydrogen carbonate in water has a chemical effect as a so-called “buffer”. That means it neutralizes
acids. Caffeic acids are a crucial factor in the taste of coffee, however. (4)
Other minerals such as sodium, magnesium and calcium play a more minor role in terms of the taste of
coffee. Certain studies have recently examined this topic, but a theoretically better extraction through
a greater proportion of magnesium in the drinking water went unrecognized by 14 testers in a blind
taste test (5) (4).
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When there is a lot of hydrogen carbonate or the water
is too hard, it reacts with the fine caffeic acids. The
coffee then tastes unbalanced, bitter and flat. In general,
however, there is solid evidence that most people prefer
coffee made with soft water. It then has the perfect balance
of acidity and bitterness, so that delicate coffee aromas can
develop. Coffee associations also recommend soft water with low
carbonate hardness for preparing coffee.

2. Water treatment substances – can interact with
extracted substances and
become perceptible
in the coffee
Certain substances are deliberately added to treat water
for example substances to eliminate clouding (turbidity)
or chlorine for disinfection. A small quantity of chlorine is
added to disinfect tap water. However, chlorine, combined
with organic residues can give water an unpleasant odour
and unpalatable taste. (6)
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A good Espresso should be balanced
and have a lasting, pleasant finish.
This means that sweetness, acidity
and bitterness should harmonise,
and the espresso taste should linger
long after you have
drunk it.

Depending on the binding partner, chlorine has different
tastes/taste qualities and threshold values. (7) If the water
to be used for the coffee already smells of chlorine, it’s
very probable that the coffee will also take on a chlorine-like aftertaste. Yet even if chlorine is not perceptible
in the water, there can still be reactions with the delicate
coffee aromas. These interactions can change the aroma
profile of the coffee.

Mono-Chloramine

2-Chlorophenol
taste
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2,4,6-Trichloroanisole

The odour threshold is the level
(concentration) in which the scent
or aroma of an organism is perceived in olfactory terms. (8)

Some examples of compounds from water treatment (11)
Substance
Chlorine
2-Chlorophenol
2,4,6-Trichloroanisole
Mono-Chloramine

Quality

Odour threshold

Sweet, like Chlorine

0,30 mg/l

Medical

0,36 µg/l

Cork-like, musty

0,03 ng/l

Pungent, like swimming-pool

0,65 mg/l

3. Organic substances – can be perceptible in the
taste of coffee
Organic substances include plasticizers, residues of plant
protection agents and solvents, but also natural substances like algae metabolites. Organic matter in drinking water is highly controlled. Many of these substances, such
as pesticides, have very strict limit values.

taste

Some of these substances are perceptible in taste even
in tiny quantities. One example is geosmin – a natural
algae metabolite – tiny amounts of which can produce an
earthy-musty taste reminiscent of beetroot.
Many of these organic contaminants can arise as off-flavours in water as well as coffee. Hence geosmin is also
formed in coffee beans when they are incorrectly dried
or if they are exposed to excessive moisture in storage. (9)
Even with high-quality coffee beans, the wrong kind of water can rise to unwanted tastes typical of coffee.

Some examples of organic compounds in water (10)
Substance

Quality

Odour threshold

Origin

ß-Ionone

Violet-like, floral

7 ng/l

Cyanobacteria and Algae

Geosmin

Earthy, musty, like beetroot

3 ng/l

Cyanobacteria and Actinobacteria

Freshly mown grass

70 µg/l

Algae

Cis-3-Hexen-1-ol

ß-Ionone

Geosmin

Cis-3-Hexen-1-ol
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