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Cassava Flours and Starches: Some Considerations

Friedrich Meuser
TUB Institut fur Lebensinitteltechnologie Getreidetechnologie, Berlin, West Germany

Abstract. The main questions in the production of starch and flour from cassava are how to
extract the linamarin from the roots, whether or not to ferment the cassava during the processing, and
how to dry the product. A few of the possible answers are reviewed in this paper, and the analytic
compositions and granular structures of fermented and nonfermented cassava products are discussed.

Cassava "flour'' is a term that is used inter-
changeably with cassava 'starch''; for this paper,
however, it refers only to cassava meal,farinha de
mandioca, or gari. None of these are processed so
as to extract the starch. Cassava meal is produced
when roots are peeled, chipped, dried, and milled
to a fine meal; farinha de mandioca is made by
peeling and rasping the cassava roots, then
pressing out the water and roasting the moist mash
in copper pans; gari is made by crushing the roots,

which are then left to ferment before drying.
Cassava starch is obtained after an extraction
process that separates the starch from the other
constituents. After extraction, the starch may be
dried or allowed to ferment to produce almidon
agrio or sour starch. This latter process is
described in detail in the article by T. de Buckle
(p. 26).

Fermenting the cassava starch or flour increases
the yield of dry matter by about 20%. In

CASSAVA STARCH
BERLIN

FARINHA GROSSA
BRAS IL

CASSAVA STARCH
COLOMBIA

GARI NIGERIA

CASSAVA FLOUR
'HEIN' GERMANY

Fig. 1. Samples offive cassava products.
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fermentation, fructose increases rapidly at first
(due to hydrolysis of the sucrose), then is
converted to lactic acid. The process takes about 3
days after which there is only a small amount of
glucose remaining. The formation of lactic and
acetic acid lowers the pH and helps preserve the
mash.

Composition

Samples of cassava meal (produced in Ger-
many), farinha grossa (produced in Brazil),
cassava starch (produced in Germany), and sour
starch (produced in Colombia) (Fig. 1) were
compared in a limited study to ascertain the
differences in fermented and nonfermented cas-
sava products. They showed very similar analyti-
cal composition (Table 1), containing starch and
small amounts of lower polymer carbohydrates,
minerals, and protein. The fermented products
could be recognized very easily, however,
because of their lactate content. Under the
electron microscope, greater differences were
apparent. For example, many starch granules in
the farinha grossa were partially decomposed by
amylolytic enzymes and the viscosity of the
product was low. Much of the starch was
gelatinized. In contrast, the gari had a high
viscosity, and, in the sample viewed, the starch
granules had been slightly gelatinized by the heat
during drying. The cassava meal contained fibres
as well as starch, and the residual solubles
appeared on the surface of the granules. The sour
starch from Colombia had a few fibres and other
impurities, but the cassava starch from Germany
had none.
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Producing Starch and Flour

The processes for flour and starch production
share two overall problems: itow to eliminate
linamarin and how to dry the product. The
linamarin is the source of hydrocyanic acid (HCN)
and must be removed before the product can be
consumed. It is commonly removed by extracting
the water that contains it, i.e., by mashing and
washing the roots. It may also be removed by sun
drying, during which the linamarin and linamarase
in the roots react and produce HCN. The HCN
volatizes and evaporates with the water. Fermen-
tation does not remove the linamarin; hence
washing is necessary whether the cassava mash is
fermented or not.

Removing the Water

In large-scale operations, decanters may be
used to remove the cassava pulp from the fruit
water. Composed of a screw-conveyer and a solid
bowl centrifuge, they separate the different
ingredients in the fruit water through centrifugal
force, depositing the components along the walls
of the bowl (Fig. 2). The process is continuous -
the fruit water and the solids moving counter
currently and is called dewatering. It can easily
be combined with washing (removal of linamarin)
before drying.

Drying is the final step in both starch and flour
production. In the past, it was weather-dependent,
with the sun providing the heat. Today, there are
several mechanical methods that are suitable for
drying starch and flour. They include fluid-bed
driers, tray driers, and flash driers. In fluid-bed

Table I. Analytical composition of five cassava products.

Ingredients
(%)

Farinha
grossa

(Brazil)

Cassava
starch

(Berlin)

Cassava
starch

(Colombia)

Cassava flour
"Hem"

(Germany)
Gari

(Nigeria)

Water 9.1 12.0 12.4 8.6 11.7
Starch 87.6 99.3 95.8 81.1 90.8
Sucrose 1.1 nd. n.d. 3.9 0.3
Glucose 0.2 n.d. n.d. 1.7 0.1
Fructose 0.2 n.d. n.d. 0.8 0.1
Lactate n.d. nd. 0.4 nd. n.d.
Acetate 0.03 n.d. 0.06 0.03 n.d.
Protein 1.9 0.2 0.5 2.8 1.1

Minerals 1.1 0.2 0.4 1.2 0.8
Dietary fibre 4.6 nd. 0.5 5.4 4.0

HCN(ppm) 2.3 nd. 1.8 436 2.5

nd. = not detectable



Fig. 2. One of the mant' types of centrifuges available
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Fig. 4. Tray drier for granular products.
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driers, the wet material is fed onto a flat bed that
moves continuously (Fig. 3). Heated air is passed
up through the bed and may be recycled. The
motion of the bed maximizes the surface area of
the drying material, moving it in much the same
way as boiling liquid. Fluid-bed driers that vibrate
generally handle layers of material approximately
250 mm thick, although thinner layers dry more
quickly.

In tray driers, the wet material is fed in thin
layers onto trays that are stacked in a heated
compartment (Fig. 4). The air in the compartment
is forced up through the trays and is recycled.
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Tray driers are simple, space-saving devices, but
they are not as quick as flash driers, which
maximize air circulation and the surface area of
the wet material. In flash driers, the material is fed
into a drying chamber, or duct, through which hot
air passes. The wet material is in contact with the
hottest gases; however, due to evaporative cool-
ing, the material itself does not become very hot.
Hence, this drier is ideal for such processes as
starch production where excess heat can be
damaging. The hot air carries the material into a
classifier that returns oversized particles to the
drying duct and sends the dry material for
packaging (Fig. 5).


