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ject to hardly any limitations at present. To enter into a discussion on whether
genetically altered coffee offers economical or qualitative advantages or dis-
advantages, whether genetically altered coffee sorts keep in the long term and
what is expected of them would exceed the bounds of this book. The fact of
the matter is that the composition of the individual substances, whether left
natural or manipulated, influences the aromatic compounds that result from
roasting,.

It should be emphasized here that although the coffee is treated and is run
through a process chain with different stations, as a rule there are no foreign
chemical substances added to it. What we know as coffee beverage is based
entirely on the substances in the bean itself. Every chemical process during
treacment is dependent on what nature has given the raw coffee bean. It is
onlv this that will be dealt with in this chapter. The possibility of adding
artificial flavors to the coffee or of subjecting the raw coffee to a pretreatment
such as, for example, decaffeination or steaming will only be mentioned
paripherally here and will not be looked into more closely in the subsequent
consideration of the chemical reactions during roasting.

Although some stimulating substances are already present in green coffee,
che woody- or “grassy”-tasting and musty-smelling, pale-looking product is
unpalatable in its raw form. The basic substances required for making an
exc}uisite beverage out of green coffee, although on hand, need the roasting
process to develop, to set them free in the desired manner.
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Water loss begins immediately at the start of roasting. In the first roasting
phase, i.e. up to a temperature of 100°C, the loss of water occurs through
evaporation of the water at the surface of the coffee beans. In this phase, i.e.
during the first 1.5 minutes, the water loss progresses in a relatively flat
curve. All in all, 1.4% water evaporates here. The specific water loss is then
approx. 0.9% per minute.

In the second roasting phase, the temperature is above 100°C. Due to the
vaporization, the loss curve now has a steeper gradient. A further 1.4%
water per minute is vaporized. After 5 minutes (from the start of roasting),
more than half of the water initially on hand has vaporized.

The third phase, i.e. between the 5th and 6th minute, can be clearly and
visibly discerned. Seen in terms of time, water loss is greatest in this phase.
At 2.3% per minute, vaporization is almost twice the previous rate.

The low water loss of 0.9% at the start of roasting is explained by the fact
that the boiling point of water has not yet been reached. Through evapora-
tion on the surface of the coffee bean, less water is given off.

The heavy vaporization in the third phase, i.e. in the 5th and 6th minute
of roasting, can be attributed to the volume increase in the beans and to the
fact that the pressure-related tensions have given rise to cracks at some of the
cell peripheries. At times, this is even visible on the surface of the beans. As
a result of crack formation, the internal pressure sinks and water vaporization
is accelerated. '

In the further course of roasting, after approximately 6.5 minutes, due to
a continued pressure rise caused by additionally released gases, there is less
water loss. To be taken into account is that less quantities of water arise in
this exothermal phase due to oxidation. For this reason an exact statement
on the steam quantity is not possible. The water quantity released by oxida-
tion of up to 1%, related to green coffee can be approximately calculated
from the exothermal energy. Cited in the dissertation of Raphael Geiger (ETH
No. 15430; CH-Ziirich 2004) is a chemical-reaction-related water content

release of up to 4%.
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