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PROCESSING OF CASSAVA TUBERS INTO GARI--------~----------
(a) CASSAVA TUBERS

The casaava tubers should be of big sizes, about 1kg in weight.

The smaller tubers have much hieher peelinf, losses, additionally they

have high moisture contents which gives Lower yields of GMT.

The tubers should be freshly harvested and should not be more than

24 hours old. Old tubers in addition to losing weight as a result of

respiration, also undergo physiological damage and microbial deterio-

ration. The physiological damage occurs 1/!ithin 48 hours resulting in

brown or dark recrosisl normally appepring as rings around the periphery

of the cortex. lviicrobialdeterioration begins with vascular streaking,

then soft rot, fermentation of roots and finally maceration of the root

tissues (ClAT, 1977).

(b) PEELING

This should be done carefully to IT'inimizelosse. 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 peels, 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 pull 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 cyanide 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 Lower-i ng the energy (nutritive) value of the f'inal

pr oduc t ,
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(c) VJASHPIG

This should be done thoroughly using as much \-rater2S the circum-

stances permit. The washing can be done in e large container or trough!

and tl:!.e1!{o.siJ.ingwater should be ch ange d 1!Jhen it becomes ooaque ,

It i.'3important to note the.t spli t t i nr- and pullinp: off the peels

facili t.ates vlElshing e s cu t t i nrt off the ne eLs leaves roup;h surfeces

which ar e much more difficult to 1dash t.hor-ouj-h Lv,

(d) GRATI!TS

Grc:tin,.-::is essentially a size refuction pr-oc eaa- and the vrashe d

peeled tubers should be thoroufhly dre.inec'before prating. The

e f f i ci encv of the gr st i ng process (in terms of perticles size) affects

the quality and ~~eld of the final nroduct. The coarser the grated

particles the greater the sifting (before roastinf) losses 2nd there-

fore the lesser the yieldo Eder-LLy tb.e grated particles when dewatered

should pass thr-ough AS'Th~ }~esh Poo5 ieo shou Ld be less than 4000

microns in diametero

It is importAnt that the p;reter be thoroughly cle~ned with water

after usage to remove pockets of p;reted mash l.hich wou1d otherwise

encourage microbial Quild-up and the subsequent contaminetion of the

next betcho This con result in abnormal fermentetion producing

off-flavours in the final producto

(e ) LOADH'Q I NTO SACKS

The SCl.cksshould be pref'erebly Hoven mesh sacks of polypropylene!

as these eTe much stronger end eesier to clean after usage tran the

jute aackc ,
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(f) pEN AT~ING AND FERMENTATION

Dewetering is done by applying pressure progressively on top of the

loaded sackso 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 me.sh

at a rate of 1kg liquor/50kg of grated mash before being loaded into the

sacks. This will substantially reduce the fermentation period f~om

about 60 - 72 hours to about 30 - 36 hours.

The fermentation process is a spontaneous one, and is the single

most important steo responsible for the distinctive flavour of gari ,

It is therefore essential that proper control is exercised over this

step. The grated mash should be loaded into clean sacks and the

temperature ~Dd humidity should be ambient.

Fermentation it is believed librates hydrogen cyanide from the

cyanogenic glucoside PHJ~EOLUNATIN by spontaneous hydrolysis at low pH

valves and ~~so develops the characteristic flavour of gari. The

fermentation process is first carried out by the bacteria Corynebacterium

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

acids, and then later by the fungus Geotrichum candida wheri the pH has

fe.llento about 4.2, increasing the acidification and producing the

characteristic flavour associated with gari (Grace, 1977$ Collard and

Levit 1959).

..
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The fermentation is allowed to take place for about 60 - 72 hours

with the pre3sure applied being increased about every 10 - 12 hours.

The acidity of the mash should be about O.7or!- (as lactic acid) at the

end of fermentation and this is usually indicated by the appearance of

froths on the outside of the sacks.

Cg) GRA.l"'l"ULLTING J',ND SIFTING

The fermented pressed cake is then disintegrated, 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 moderate 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.

The sieved fermented meal is rOAsted in large slightly conCave

metalware pans gently heated underneath with firel,JOod. The sieved meal

is spread thinly in the pan, about 2 - 3kg at a time and continuously

stirred till the correct degree of crispness and a light-yello,,,,colour

is attained. The determination of the end of the roasting process is

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

ment of the processor.

-. (i) SIFTING

The roasted gari is thoroughly cooled and sifted over a J~TM ~esh

No.5 sieve. As with the sifting before ropsting the traditional bamboo

woven Cane sieve was found to be suitable. The Coarse particles retained

on the sieve c~n be rolled-milled and added back to the main batch, this

ensures a more uniform product.
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PACKAGING

The final gari should preferably be packed in 1 or 2kg batChes in

polythene bags. Bulk packaging can be done in 50kg jute bags lined with

polythene sheets.

UTILIZATION OF GJ'.RIIN GHANA- -

Doku (1969) has given a brief account of the various forms in

which gari can be consumed in Ghana. It also 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 consumed, gari has

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

BY-PRODUCTS OF Gj~I UTILIZATION

(i) PEELS - The peels should be preferably washed initially in salt

water before drying on a raised p'Lat.f'or-m, The dried peels Can

be used as feedingstuff for animals especially goats and sheep.

(ii) Cf~SLVh LIQUOR - The liquor exuded initiallyt about the first

few hours, should be collected and pulled together in a large

bowl. It should then be allowed to stand undiqturbed for about

six hours. The supernatant Can then be drained offt and the

residual starch washed thoroughly with clean water, filtered

through a muslim cloth and again allowed to settle. This can

".. be preferably washed a second timet settled and drained before

being dried for starch or slightly roasted for tapioca.

(iii) SIFTINGS BEFORE RO;STING- These should be spread thinly and

dried in the sun. If too fibrous can be added to the dried

peels and used as feedingstuff, othenlise should be milled and

added to a kokonte batch.
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PROCESSING OF CN3SfN I. TUBERS INTO KOKOi'1TE

(FERMENTED CJ,sSfN I. FLOUR), FUFU :\.ND ThPIOCJl~.---~------~--------------

(a) KOKONTE (FERMENTED C;',sSi.VIi FLOUR)

The initial preparation of the cassava ie. handling on harvesting,

peeling and washing is similar as with gari production.

In the traditional method of preparing kokonte (or Cassava flour)

the washed peeled casaave tubers are cut into chips of approximate sizes

1x1x2cIIIor into 1-2cm cubes. The chips are washed, thoroughly drained

and spread in thin layers on trays, concrete, floors, roof-tops etc.

The chips are turned periodically to give uniform nrying, end are

usually collected or covered at night or when raining. The chips

should be dried to a moisture content of below 14% and this tekes about

3 days in a clear weather. The dried chips are milled into flour and

packed in polythene bags for storage.

However, in another method developed at the F.R.I., the washed

peeled cassava tubers are grated, loaded into bags or sacks and pressed

to Cr:11IjCZC out :-8 ouch of the cassave. liquor as possible. The partially

dewatered c~~e is then loaded into aluminium trays at a rate of 12 -

15kg/sq. metre, allowed to stand for about 8 ... 12 hour$ for a slight

fermentation to take place and then dehydrated ina cabinet dryer to

the desired moisture content. 1ll.ternati veLy- the loaded trays can be

pl.aced 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.
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Kokonte is prepared by adding a quantity of the cassava flour to

boiling \-Taterand 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 usually taken with groundnut or palm soup.

(b) FUFU (FERNENTED CfSSlN J~ roUGH)

t ,

The process used in the preparation of fufu is same as for gari up

to the dewatering (or pressing) stage. However in fufu preparation,

pressure is not applied on the loaded sacks and the fermentation period

is much shorter, about 30 - 48 hours. The resulting fermented cassava

dough is Fufu (or hgbeli Ha).

The preparation of Fufu (or Agbeli Ba) is similar to that of kokonte.

The required quantity (mostly determined by experience) is added to boil-

1. -:; 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 consistenyy. The final

products usually white to cream in colour.

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

This is usually prepared as a by-product in gari preparation. 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 clean

we.ter, filtered through a muslim cloth and agr-Ln allowed to settle.

The supernahant is again drained, and the resulting starch is partially

dried and roasted as for gari but over a low fire to give tapioca •
.,.

Tapioca is prepared for consumption by first soaking in water

for about 2 - 3 hours, and then heat ed to boil during whi ch it changes

from white to a glassy jelly-like appearance. Sugar, salt and milk

are added to taste. Tapioca thus prepared is mestly consumed as a

breakfast porridge.

/

pt'"


