B o T T T T B o 220 0 1 0 10 0 1 0 R

T e R o o o o
o o o o o 3

s
+
}..

PRCCESSING OF CASSAVA TUBERS INTC GARI, KCKCNTE, I
TUFU AND TAPTIOCA AND THEIR UTILIZATICHN IN GHANA. 5l
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PROCESSING OF CASSAVA TUBERS INTO GART

________ 9 e e o e

(a) CASSAVA TUBERS
The cassava tubers should be of big sizess about 1kg in weight.

The smaller tubers have much higher peeling lossess additionslly they

have high moisture contents which gives lower yields of GARI.

The tubers should be freshly harvested and should not be more than
24k hours olde 01d tubers in addition to losing weight as a result of
respirations also undergo physiological damage and microbial deterio-
ration. The physiological damage occurs within 48 hours resulting in
brown or dark recrosiss; normally sppeering as rings around the periphery
of the cortex. Microbial deterioration begins with vascular streakings
then soft rotsy fermentation of roots and finally maceration of the root

tissues (CIATy 1977).

(b) PEELING
This should be done carefully to minimize losse « It is important

to emphasize here that the bigger the tubers, the less the peeling loss

and the greater the yield of GARI.

For those cassava varieties with relatively loose peelss it will be
better to split the peel along one side and pull off the peel by hand.
However for those varieties in which the peels do not pﬁll off readily
it will be better to actually cut off the peels with the knife. Care
should be taken in such cases so as not to cut deep into the flesh and
at the same time not leaving any peels on the flesh. Residual peels
will increase the cyesnide content of the product and this is known to be

toxic to human beings in high concentrations. The peels will also increase

the fibre content and thus lowering the energy (nutritive) value of the finzl

producte.




(c) WASHIIG

This should be done thoroughly using as much weter es the circum-
stances vermit. The washing can be done in o large container or trough,
and the washing water should be changed when it becomes opadue.

It is important to note thet svlittins and vpulling off the peels
facilitates washing as cutting off the neels leaves rough surfaces

which are puch more difficult to wash thoroughlve.

(4) GRATLG

Groting is essentially a size refuction processs and the washed
peeled tubers should be thoroughly dreined before grating. The
efficiency of the grating vrocess (in terms of perticles size) affects
the quality and yield of the final vroduct. The coarser the greted
particles the greater the sifting (before roasting) losses end there-
fore the lesser the yield. Iderslly the greted particles when dewatered
should pass through ASTVM Mesh No.5 ie. should be less then 4000
microns in diameter.

It is important that the greter be thoroughly clesned with water
after usage to remove pockets of greted mesh which would otherwise
encourage microbial build-up end the subsequent contemination of the
next batch. This cen result in abnormsl fermentation nrroducing

off-flavours in the final product.

(e) LOADIINC INTC SACKS

- e

The sacks should be preferably woven mesh sacks of polypropylene,
as these are much stronger ond eesier to clean after usape than the

jute seckse



(f) -DBJATERING AND FERMENTATION

Dewetering is done by applying pressure progressively on top of the
loaded sackse. This causes some of the cassava liquor or exudate to ooze
out from the grated mash. The liquor collected initially (within about
the first six hour) can be pulled together and used for starch or
tapioca production. The subsequent exuded liquors would have undergone
some fermentation and can be mixed with a batch of freshly grated mash
at a rate of 1kg liquor/50kg of grated mash before being loaded into the
sacks. This will substantially reduce the fermentation period from
about 60 ~ 72 hours to about 30 - 36 hours.

The fermentation process is a spontaneous ones and is the single
most importent stev responsible for the distinctive flavour of garie.

It is therefore essential that proper control is exercised over this
step. The grated mash should be loaded into clean sacks and the
temperature and humidity should be ambient.

Fermentation it is believed librates hydrogen cyanide from the
eyanogenic glucoside PHASECLUNATIN by spontaneous hydrolysis at low pH
valves and oiso develops the characteristic flavour of gari. The

fermentation process is first cerried out by the bacteria Corynebacterium

manihot which attack the starch with the production of lactic and formic

acidss and then later by the fungus Geotrichum candida when the pH has

fallen to about 4.2y increasing the acidification and producing the
characteristic flavour associszted with gari (Graces 1977¢ Collard and

Levis 1959).



The fermentation is allowed to take place for about 60 - 72 hours
with the pressure applied being increased about every 10 - 12 hours.
The acidity of the mash should be about C.70% (as lactic acid) at the
end of fermentation and this is usually indicated by the appearance of
froths on the outside of the sacks.

(g) GRANULATING AND SIFTING

The fermented pressed cake is then disintegrateds and it should be
dewatered to such an extent that it sould be possible to force it through
a sieve of 4000 microns (0.157 ins.) ie. ASTM Mesh No.5 on the applica-
tion of mecderate hand pressure. This has been found to correspond to
a moisture content of about 43-45%. The sifting after granulating is

done to remove coarse particles and fibres from the fermented pressed

cake before roasting.

(h) ROASTING/FRYING

The sieved fermented meal is roasted in large slightly concave
metalware nens gently heated underneath with firewood. The sieved meal
is spread thinly in the pans about 2 - 3kg at a time and continuously
stirred till the correct degree of crispness and a light-yellow colour
is attained. The determination of the end of the roasting process is

subjective and depends largely on the experience and the correct judge-

ment of the processor.

(1) SIFTING

The roasted gari is thoroughly cooled and sifted over a ASTM Mesh
No.5 sieve. As with the sifting before roesting the traditional bamboo
woven cane sieve was found to be suitable. The coarse particles retained

on the siceve can be rolled-milled and added back to the main batch, this

ensures a more uniform product.



(3) PACKAGING
The final gari should preferably be packed in 1 or kg batéhes in
polythene bags. Bulk packaging can be done in 50kg jute bags lined with

polythene sheets.

UTILIZATION OF GART IN GHANA

Doku (1969) has given a brief account of the various forms in
which gari can be consumed in Ghana. It elso needs to be emphasised that
because of its ease of preparation: long shelf-life (storability) and
the diverse ways in which it can be prepared and consumeds gari has

come to assume a very prominent place in the diet of meny Ghanaians.

BY-PRODUCTS OF GARI UTILIZATION

e | S A

(1) PEELS - The peels should be prefersbly washed initislly in salt
water before drying on a raised platform. The dried peels can
be used as feedingstuff for animals especially goats and sheep.

(ii) CASSAVA LIQUOR - The liquor exuded initially: about the first
few hourss should be collected and pulled together in a large
bowl. It should then be allowed to stand undisturbed for about
six hours. The supernatant can then be drained offs and the
residual starch washed thoroughly with clean waters, filtered
through a muslim cloth and again allowed to settle. This can
be preferably washed a second times settled ana dreined before
being dried for starch or slightly roasted for tapioca.

(iii)  SIFTINGS BEFORE ROASTING - These should be spread thinly and
dried in the sun. If too fibrous can be added to the dried
peels and used as feedingstuffs; otherwise should be milled and

added to a kokonte batche.
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PROCESSING OF C/SSiV/. TUBERS INTO KOKONTE
(FERMENTED C/SSAV/. FLOUR), FUFU AND TAPIOCA

et s

(2) KOKONTE (FERMENTED C./SSiVi FLOUR)

The initial preparation of the cessava ie. handling on harvestings
peeling and washing is similar es with gari production.

In the traditional method of preparing kokonte (or cassave flour)
the washed peeled cassava tubers are cut into chips of approximate sizes
1x1x2cm or into 1-2cm cubes. The chips are washeds thoroughly drained
and spread in thin layers on trayss concretes flocorss roof-tops etce.

The chips are turned periodically to give uniform dryings and are
usually collected or covered at night or when raining. The chips
should be dried to a moisture content of below 14% and this takes about
3 days in a clear weather. The dried chips are milled into flour and
packed in polythene bags for storage.

Howevers in another method developed at the F.R.I.y» the washed
peeled cassava tubers are grateds loaded into bags or sacks and pressed
to coveeze out ~s ruch of the cassave liquor as possible. The partially
dewatered ceke is then loaded into aluminium trays at a rate of 12 -
15kg/sq. metres allowed to stand for asbout 8 - 12 hours for a slight
fermentation to teke place and then dehydrated in a cabinet dryer to
the desired moisture content. Alternativelys the loaded trays can be
placed soon after loading in a solar dryer and dried to the desired
moisture content of below 14%. The dried product can then be milled

into cassava flour.



Kokonte is prepared by adding a2 quantity of the cassava flour to
boiling water and stirring continuously till the right degree of gelati-
nization and consistency is obtained. Depending on the method of
preparation: the final product can vary in colour from dull yellow to
dark brown.

Kokonte is uaually taken with groundnut or palm soup.

(b) FUFU (FERMENTED C/.SS.Vi DOUGH)

The process used in the preparation of fufu is same as for gari up
to the dewatering (or pressing) stage. However in fufu preparations
pressure is not applied on the loaded sacks and the fermentation period
is much shorters about 30 - 48 hours. The resulting fermented cassava
dough is Fufu (or Agbeli Ma).

The preparation of Fufu (or Agbeli Ma) is similar to that of kokonte.
~ The required quantity (mostly determined by experience) is added to boil-
ifg water and stirred continuously till the right degree of gelatiniza-
tion and consistency is obtained. Sometimes varying proportions of
fermented corn dough is added to increase the consistency. The final
products usually white to cream in colour.

Fufu is usually taken with okro (okra) soup or stew.

This is usually prepared as a by_product in gari‘pfeparation. The
cassava liquor exuded during the initial pressing of the grated mash is
allowed to stand undisturbed for about six hours; during which time the

starch settles.
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The supernatant is decanted and the residual starch washed with cleen
wetery filtered through 2 muslim cloth and agein allowed to settle.
The supernatant is again draineds end the resulting starch is partially

dried and roasted as for gari but over a low fire to give tepioca.

Tapioca is prepared for consumption by first soceking in water
for about 2 - 3 hourss and then heated to boil during which it changes
from white to a glassy jelly-like appearance. Sugary salt and milk
are added to taste. Tapioca thus prepared is mestly consumed as a

breakfast perridge.
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