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ABSTRACT OF THE DISCLOSURE

Frozen, aqueous, liquid particles are kneaded with dry
soluble coffee to raise the moisture content of the dry
coffee to between 9.5% and 12.5% at a temperature
below 140° F. to form a continuous dough phase, and
the dough is drjed to a moisture content of between 1%
and 4% while keeping the product temperature below
140° F.

This invention relates to an improvement of the dough
process described in S.N. 497,542 filed Oct. 18, 1965
which is a continuation-in-part of S.N, 290,189, filed
June 24, 1963, both applications now abondoned.

In the above case, a process is described for aromatiz-
ing coffee by forming a mixture of soluble coffee solids,
volatile aromatics of coffee, and sufficient water to form
a dough. The water is used as a vehicle or carrier for the
volatile aromatics which are absorbed by the coffee solids.
The process has the advantage that almost all of the
volatile aromatics added to the coffee are retained dur-
ing the drying step. The process is simple, economical and
avoids the stability and taste problems of adding aromas
by such methods as “plating” of coffec aromas onto a
coffee powder. However, the above process has handling
problems when applied on a commercial scale. If operated
as a batch system the dough once formed is very difficult
to remove from the mixing equipment. If operated as a
continuous system, say in an extruder adapted to mix
the dough and then extrude the formed dough, problems
are presented in non-uniformity of the dough (the mois-
ture not being properly distributed throughout the coffee
to form a good dough), difficulty of extrusion, and dif-
ficulty in controlling the density, flavor and appearance
of the final product.

It is a principal object of this invention to facilitate
formation of a coffee dough in present commercial equip-
ment,

Another object of this invention is to provide a dry
soluble coffee having the physical appearance of roasted
and ground coffee.

A further object of this invention is to add volatile
aromas during the dough forming step and then to re-
tain these aromas during subsequent drying of the dough.

These and other objects and advantages of the present
invention will appear from the following description.

This invention is founded on the discovery that forma-
tion and extrusion of a coffee dough of uniform moisture
content can be faciliated by mixing a frozen aqueous
liquid in subdivided form with soluble coffee solids to
raise the moisture content of said coffee to between 9.5%
and 12.5%, working the mixture of coffee solids and
frozen liquid into a continuous dough phase at a product
temperature of below 140° F., and then drying this
coffee dough to a moisture content of between 1% and
4% while keeping the product temperature below 140° F.,

It is understood that the aqueous liquid may be water,
dilute coffee extract, normal percolator extract or any
other suitable aqueous liquid. The liquid is frozen and
then ground into a granular size (less than 16 mesh U.S.
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Standard Sieve and preferably between 20 and 40 mesh)

suitable for forming a free-flowing mixture with the
dry coffee. If the frozen product is ground too small

(under 40 mesh), it will be difficult to achieve a free-
flowing mixture. The dry soluble coffee may be any
soluble coffee, typically normal spray-dried coffee
powder having a particle size of between 8 and 100 mesh.
The soluble coffee may also be dry soluble coffee ob-
tained from dearomatized extract (an exiract obtained
from roasted coffee subjected to an aroma removal treat-
ment such as steam distillation of volatiles from roasted
coffee).

The dry coffee and frozen particles of extract or water
are uniformly blended to achieve a homogeneous mix
within the critical water content stated, preferably 10.5%
water and 89.5% solids. This mixture is essentially a dry
blend of frozen particles of aqueous liquid (which may
or may not contain volatile aromatics) and dry coffee and
can be considered a discontinuous or two phase system
at this point. This discontinuous phase of dry coffee
particles and frozen water particles must then be formed
into a continuous phase by kneading and working the
dry blend. This develops enough frictional heat to melt
the frozen particles and dissolves some of the dry coffee,
thus forming a continuous phase or solution of soluble
coffee solids and water. However, this continuous phase
is formed at a temperature of below 140° F., and pre-
ferably 115° to 120° F.

The dough once formed may be dried in varous ways.
Air-drying, freeze-drying or vacuum-drying may be em-
ployed. However, for most purposes a vacuum dehydra-
tion is preferred.

In the case where a final product appearance similar
to roasted and ground coffee is desired the following
technique should be practiced. The coffee dough is ex-
truded into a thin layer (%’ or less, preferably %”)
and then dried under vacuum in a two-stage operation.
The first stage gives a controlled and stable one-dimen-
sional puff (about 4-6 times its original size) as the
product is dried to between 6% and 8% moisture. The
partially dried coffee dough is then ground or subdivided
to a particle size of between 8 and 100 mesh U.S. Stand-
ard Sieve, and then dried to a stable moisture level of less

than 4%, preferably about 3% moisture. The final bulk
density of the product will be about 0.15-0.35 gm./cc.

compared to an original density of about 1.2-1.5 gm./cc.

It has been found that a one-dimensional puff is critical
if a granular particle appearance resembling conventional
roasted and ground coffee is desired. A multi-dimensional
puff gives a highly porous product which does not have
the desired color, coarse particle size, and particle strength
necessary to simulate normal roasted and ground coffee.

To achieve a one-dimensional puff it is essential to
spread or shape the formed dough, having a moisture con-
tent of 10.5% (distributed as a continuous phase through-
out the coffee), into a thin layer of about ¥4’ thickness
and then to partially dry the layer in 2 vacuum of less
than 100 mm. mercury and a product temperature of
below 140° F. to a water content of 6-8%. During drying,
the continuous phase of coffee solids and water has small
gas pockets formed by the water as it vaporizes and es-
capes from the thick dough. This causes puffing in the
direction of the escaping water vapor which takes the
smallest free path of escape, in this case, a one-dimen-
sional puff in the direction of layer thickness. Sufficient
water must be removed from the coffee layer to create a
stable puff which will not collapse due to too much mois-
ture, one which will not disintegrate during grinding due
to too little moisture being present, and one which will
not further puff during subsequent drying due to excess
moisture being present. A suitable moisture level for
grinding is achieved at about 7% moisture, At this point,



