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Cassave. dough sar:1plos purchased f'r or; foul' different Larkots

:in Accre. were debydratod at a ter:'.Perature of about 50-550C to a

ooisture cont errt of about 5.7j6. Cherdcu'L analysis on both the frosh

and de}wdrated d;mGh SB,i:;.plos was perfo.,A. Tho r-osu Lbs shewed n

generaJ. dccr-eas o in volatile acidity end non-volatile e..cidit:r during

dehydration. Also thero nero defforehces be tween the pr oxa.natio

conpos i.tacn of fresh dough sar.'ples and that of del:\Ydrated dough

eaupl.cs but those did not follow a specific trond. Howover cOrJpa-

rison of the nean va.Lues for fresh <lOU@1 sanples with those of the

delwdratod dough sawplos showed that tho diff€ronceS ...vere not siGl-

ificant. Preference/Acceptanco tosts pcr-f'oz-rie d on akple pr-epar-ed

froLl the frosh arid dehydrated dough saDplos inclicat8d a 6onera.+

pr-ef'er-enc c for tlw frosh dough. But conpar-i.son of tho ncan scores

r-e turned for tho fresh and dol':\Ydratocldough sauplos showed no

significant dLf'f'or'onc e bo'twecn the two. Thus the dobydratod dOUGh

saopleB were found to be oqually suitable for pre*aration of akpl.c,
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Caasava is very widel;y consumed in various forms especially in

Southern Ghana. The major processed cassava products available on the

market are gari, kokonce and agbel:.ma. Gari and kokonte are dry products

and" can therefore be sto r-ed for a considerable length of time without wUCll

deterioration in quality. A@ELI11>.(fermented caas ava dough) however cannot

store for a Lon g time without deterioration.; But Agbelima is an importa.'1t

intermediate product for the preparation of some major Ghanaian dishes.

For exampl.e the major dish of the Ewe, Akple, is prepared from a mixture of

corn dough and agb e.li.ma (cassava dough). Also Yakayake another favourite

dish of the bYTeS and ID::I.nyother Ghanaians is prepared from Agvelima. by steam-

mg. The Gas also have a favouri ts dish called 'Fufu' which unlike the FufU

of Akan fame (d.e , pounded boiled cassava) is prepared from Agbeliroa by cook-

ing the dough to obtain a thick porridge.

Prolonged storage of cassava dough results in:

(i) Cl.ll increase in acidity of tho dough and

(ii) the grow-~hof mould on the surfa.oe of the dough.
f

These effects are not ve~r desirable and considering the importance of

Agbelima in the diet of many ~anaians" it is necessary that a suitable

methpd of preserv:iJ16 Lhe dough be i'ound to increase its shelf life. It Ls

considered tbat if fermentation can be arrested by, d~:b.yd+atinfStl;le fermentGd

~aS6ava dough~it would be possible to obtain an intermed,iate deqydrated

"'fermented cassava dough With suitable acidity which can be reconstituted

when naeded for the production of yakay~(e, fufu and akple.

The successful dehydration of waize dough (Andah & Osei-Yaw 1979)

prcyides mic h encouragement for the .,trials on cassava dough to be carried

QUt.

The project therofore aims at:-

(d ) examining the feasibility of developing the intermediate del\Ydra~;' .

(iv)

(v)

ted fermented cassava dough;

developing the product and solving any other problems that may be

iden:tified during ,the course of developing it;

investigating the suitability of the reconstitUted product for

the preparation of yakayake , fufu and akple;

determining the acceptability of the de~drated product;

conduc t ing shelf life atud'i.es on the product.

(ii)

(iii)

(''v'



In this prelim:inary report an account is tsiven 01':-

(i) the procedure adopted in developing the pr-oduct

(ii) notable changes occuring in the composition of the product

durin€:, debydration

(iii) the suitability of the product for the preparation of akple

(iv) the accoptability of the dehydrated product based on taste

panel assessment of akpl.e pr-oduc-t from the product.

(y)



a) !'x:?-..9-itj.S.?E&J:-E.,?~_e!3s~.£Je91mol<?&

In the traditional method of preparing Agbelima, the cassava

tubers are first peeled by removing or slicing off the skin with a knife.

The peeled tubers are then was hed thoroughly several times with water

and grated. The grating whi.ch is basically a size-reduction process is

done on perforated tin sheets by rubbing the peeled tubers over the

rough side of the perforated tin sheets in a bowl. FolloHing the

initial grating the grated mash is packed into fi.bre bags or baskets

and covered with a piece of sack. The liquid is squeezed out by plac-

ing heavy stones on the bags. This partial devyatering process takes

about 2-3 days and dur-ing this period fermentation takes place. Tho

fermented dough is packed into polythene bags in baskets and is ready

for use.· (Dovl,o , 1972,)

b) I~d_g£-.q£<:l.~.~:0..&..'J:'291~g1.9&

The se quenco of processing is the same as for the traditional

method Le, peeling, wash.ing, grating, pres s ing and fermentation. The

peeling and washdrig processes are the same as for the traditional method.

The grating however is done on an F.R.I. (FOOdResearch L-'lstitute)

fabricated grater which cons i.sts of a trapezoidal hopper mounted on an

angle iron stand. The gratin€:, rotor is nude of wood 25 em in diameter

and covered y,ith a thick perforated gal vani.scd metal' sheet (Lartey et

al, 1980). The peeled tubers are fed into the hopper and a lever is

used to press the roots aga ins t tho rotating roter. An adjustable saw

blade is incorporated wh.i.ch gives a clearance for controlling the

particle size of the grated material. The grated mash is loaded into

woven mesh sacks of polypropylene for subsequent pressing and fer~ffil.ta-

tion.

Pressing is done in a hand-operated screw-type Flash press ,{hich

consists of an angle-iron frame work supporting galvanised metal shoe+e

at tho sides. Movi.l1gwh.i.t.h.inthis hous.irig is a screw ram arrangement

and a leverage system for pressing and unloading respectively. A per-

forated false bottom is provided which allows for a free passage of the

cassava liquor on pressing through a chute into a container below. The

loaded sack is placed in the press and pressure is applied from the top

by means of the screw ram till about 3q;o of the weight of ,the cassava

mash is prcs sod out as exudate. The partially dewatered mash is left in

t.he press for about 60-72 hours for fermentation to take place (Lary ea-

br-ownand .&mdorson1980). The product (agbelirila) is then ready for use.
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2. BIOLOGICAL AHD CHEIIlICAL ClltiJ\IGE8 TrlhT OCCUR
mmr1rQ FER£~~19Itffi~:~s~i~~1r@ER_PTJAt

The fermentation of cas s.ava tub~r pulp has beon found by Collard

and Levi (1959) to result in detoxification of cassava wh.i.choccurs in

t~o stages. The nucro-organisr~ responsible for the fermentation are

the bacteria, C0..:r.YPjJ2.§t..9;~~e~riu~_pa:}ih.9a~and tho fungus fu:Jotrl£])u~ can.c:J.lAa.:.

Tho process of gratrrlg the cassava causeS an extensive rupturing

of tho cell structure of the tuber thereby resul tirlg in the release of

starch and the endogenous enzyme linar:l3.rase into the mash.

The fermentation pr-oo oss is initiated by the bacterium Co;synob3.9-

torium manJP~~ acting on the starch to produce lactic and Formic acids

rrh.ioh lowor tho pH of tho pulp. This increase in acidit-y of the pulp

produces two cf'f ects , First it produces f'avour-ab'Loconditions for tho

action of the endogenous enzyme Linaraar-aso which than hydro.Iys es the

cyanogcnotLc c;1ucosidee, lina~arin and 10 ta~veel:Lh. ibto gaseous
b;ydrogen cyan Ldo, Tllls constitutes tho raain detoxification pr-occsa,

Then secondly the increase in acidity favours tho growth of the funGUS

~'?JE:!-o~,'£'<~:!Ld):.da;which then proliferates and produces a var-Lety of

a.Ldehydes and esters (Christian 1966) and those contribute to the

f'Lavour and ar-oma of the, dough.

Caurio (1970) however- rc )orted that the f'er-mcntiation proc cas

.invo'Lves three phases which correspond to approxina.toly 24 hour cycles.

i>.ccordiYlgto hID there is en initial growth phase dur-ing whach nos t of

the soluble earbohydretes are used up. This is f'o.LLowedby a period of

no growth but of intense i!letabolic activity resul t:i.n:g in the accumula-

tion of metabolic products such as ao-ids, alcohols ~tc. Some of these

products are Lethal and cause the autolysiS of some 'of the micro-organi-

sms. Tho dead yeasts and bacteria supply endoenzymes which catalyse

the synthesis of netabo'Li.c products which accumulate In the f'er-nerrt ing

pulp. During the third phase of the :f'-ernontation the net.abcl.Lc
•

products pI~duced ~1 the second phase take part in chefJical reations

catalysed again by the liborated endoenzynes wh.ich results in the

devnl.opnorrt of the dcs ir-ed arona characteristic of properly f'cr-nented

cassava tuber pulp.

JQ though all three phases are acrobic,. they have different

o:xygen r'equLr-er.errta, 'rho end of the f'er-uenta tLon is indi ••ated by

a second declining growth phas o of bacteria and the dorrinat ion of the

pulp by yeasts.
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3. fim.\[O~1E'J4.."QB~]g1YAD_JJLP].YING
Fa"tors which deterr.d.l1e the rate of ovapora tLon f'r-oti the surface of

a body of trate r or a coq;letols wot porous object like a xzi.ck, accordint:

to Corpley and Van L.rsdel (1964) include, the teoperature of the y;ator,

the tenpera tur-e , hur.1idity, pressuro I veloc i ty of the air and loss

iq>ortantly the siZe and shape of the '\'lot surface and the diroction of

the air noveraerrt with respoct to it. The earliest stagGs of tho drying

of a wet food r:atoriaJ. are essontially identical with this evaporation

f'rcn pure wator.

Many porous structural LJateriaJ.s and SOLlO food cocrrodi.t tes behave

for a considerable tine after tho beginning of dryine as though their

surfaces were rer:Jainint, cODpletely wet. The rate of ovaporation f'r-on

unit surfaco of tho boc1yis then substantially tho sane as f'r-on pure

wator, ~"d honce can be ostiLRted with a fair degree of accuracy froD

the air tenperc:,turo, hUDidity and velocity I regardless of the kind of

corraod.ity being dried.. ~;'ftcr a short ini tiaJ. warri up poriod this phas e

of behaviour as a coupletcly wet bocJy is characterisod by an unchanging

rate of evaporation per unit of exposed surface and hence is known as

the :t·•• mstant raton phase, SOGetinos tllO different brief "constarrt rate"

periods are obsel~ed.

Sooner or later, tho rato of evaporation per w1it of surface area

begins to decrease. This is tho bo[,i.nning of tho "falling-raton phase.

The nean noi.atu ro content of tho body at this tiDe is aonot i.ues called

tho critical noLstur'e contorrt,

Tho progress of dr',fL'1./5 is usually obsorved by. frequent weighing

of a salJple of tho jJatorial. True drying 1'8. to takas into acocuaf tho

shrinkage of exposed surface which usually acc ompand.csdrying but a

"gross drying rato" whdch is sir.:ply the rate of loss of :veight por unit

tirJc is often tho onlY directly observed quantity. : Tho area shr-Inkage

.in food IJatorials is USU8~ly great enough to cause the gross dl'yinG rate

to bebin to decrease i;:.;r.,ediatoly after drying begins and r.any !.ie.torials

exhibit no constant rate ph.aS8 at all, even when shrinkage is p.llowed fOJ;:.

It has bcen found. that food stability depends not only on tho

quantity of wator prosont but also on tho state :i.J1 wh.ich the water exists

:L.'1. the food, water in foodstuffs exists in two f'or-ns t free water and

bound water'..or i:. othcr words pbysically bound water and cherai.ca'LLybound

water respectively (Mackf\Y1967). .b.ccording to Rockland (1969) as re-

ported by Pl.ahar- (1983) the state of ,vater ill a food SYStODis defined

on the basis of the extent and degroe of Hydrogen bonding of waber- Hi tll



itself, with dissolved me'Lecu'l.ar- species and v;ith .iao'Lub Lo or partially

soluble species of tho f'o od, This state of water ac c or-d.irigto Rockl.and

determnes its availability f'cz- deteriorative reactions and the tern

water activity is used to define the degree to wlri.ch tho water present

in the food is bound and unavailable for certain reactions •

.b.s reported by Plahar (1983) nater activity ranges for tho Growth

of different orgwisr..!S have been established by Scott (1957) Moasol, and

Lngram (1955) and other worke rs ,

For exar.rple:

For neat bacteria iJiniouu water activity for growth =. .90
n 11 Yeast " If II II II - .88
n II Moulcls II II =. .80

where water .•;'ctivity (.b.w)is defined as the oquLl.Lbz-Lunvapour pressure

tha t the WE'. tor in food exerts (p) di viclod. by the vapour pressure of pure

water at the tODporaturc of the food ia Aw= P (Labuza , 1974, as ~ )
Po (tePortecl by Plahar(83).

These lii~u.ts are however dependent on other envar-cnnerrbe.Lfactors

like nutrients, pH and tenperature.

Desired Hater activity for rJil'I'obial stability can bo achieved by

either dehydr'at i.on to r-onove freo water or by use of buoectants to bind.

ava i.LabLo water.

Roekl.and (1969) again identified throe phy s.i.cal, states of xu: tor

present in foods each rri.th distinct physical and cherrica.l proportion.

Theso arc trill raono'Layer , the oul tilayer and capillary rrat.or-, The Dono-

layer is regarded as cherai.cal.Ly innert wa+or-bound .to ionic groups such

as .arbonyl and. I?-mino groups. Tho wI tilayor is ,less tiGhtly bound

and is as suncd to be hydr-ogen bonded to hydr-oxyL and acido groups. The

bulk or capillary water is found. in tho interstitial pores in wh.i.ch

capillar,y forces and dissolved solutes depress vapour pressure.

In dohydz-a'ti.on tho objective is usually to obtain the rsonoLay er-

value for nax.iram stability if the phy sLcoehora.i.cal. characteristics of

the product wouLd perru t,

There are variations botwoen stc..ndards for tho different cassava

products and different countries have differing paz-aneber-s on which they

base ,their standards. But the cons i.sterrtjy onphasised quality par-aco+or-s

are noi.stur-e fibre, ash, and starch contents, plus genoral cloenlinoss of,

the products.
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The rml[)Gof specifications for the principal conuer-ci.a'I products

taken f'r-on official standards in Brazil, T'r-..ailand, India and Para.Guay

is s hcrm below.

~fJ£:J?J;E .,Jk
RbNGE OJ!' SPECIFIGidIONS FOR EDIBLE COMiliERCIAL
CAS~Jjj:-P:l®UC:T§~}]1I;;.9!tfI!9'_]JI!1;rcl1*Jrrj~~S

.~'-~~--_..~----~.-,"'~---. -~'----'-T~·-'v-~'-"l''''- - T -.--~----

,CHIPS FLOUR, S'D..RCh GhRI
t ,.7o:~t~~%':~-~r'-~-~~~;-T'10-1;t-- ..-;~~~~~-....,,...'~-;~....-
t [

Fibro;:;L1fl.x '2.1-5.0, 1-6

.k.sh 1~ 1.8-3.0 1.8-3.0

Starch /u rrin ,70-82 70-82
---,,~---l,---~-

0.2-0.3

0.3-1.0

-----.~..--
.i 80-98 ~
J ,0 .-_ •• ~.~ •• j..~.~_.,_
(Ingrao J. s. 1975)

6. MRrHODS' FOR SENSORY TESTING
.....,.. •..• .~ __ •. ~ .."..,...."'••..r••.•_•.•.•.~.~~_.

Thero are t:lree fundaraerrtc'L types of sensory tests: preference/

ae cep hanee tests, d.i.scr-Luinat.ory tests and descriptive tests fSreforenc 0/
ac cep tanco tosts ar-c cf'f'uctave tt;;sts based on a ,..casur e of ,l)Grferonoo or

a r.eaau re f'rc:.. liJ.ich rolo.ti vo pz-e f'or-cncc can be do t cruzincd, Tho personal

f(;olill[, of rJ. panelist to\larcl the pro duot diruets his response. Disori-

zrinatory tests are used to d0tGr~..irie who+her-a difforence exists botwocn

sanpl.ea, Tho panelist does not al.Lowhis per-sona.Llikes or dislikes

to influence his response.

Labor-atvry diff erone 0 pannLs 'D.!1 be us ed to doton,lino if thoro is

a difference araon g saoplos. Descriptive tests are used to detornino tho

nature and intensity of the dif'ferences.

The tests to deternine a differenoe be'twoen sarapl.cs .incLude tho

triangle test" tho sir:rple-pairod conpar-a.sons test, the Sohefi'e paired

ccnpar-Isons test, tho duo-trio test, the ml tiple paired conpar-Lsons

test, ra.nkine, scor-ing and ratio see.Ling,

The nost OCdJOnJs"used scale for preference testing is tho nino-

point hedon i,c scale. Tho terr:1 Ihedonic I is dof'inod as hav ing to do '.Iith

pleasure. This test is only us od in conneotion ',iith scala'. in ',lhich tho

panelist oxpr-csscs h.i,s degroe of lilcing or disliking such as in tho

aanpl.o questionnaire in kppondi% 1 (Lar-mond Elizabeth, 1982).

:..•
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M4.::r~~E.:
The cassava d.ouGhworked on was purchased I'r-ori tlw local uarko ta,,,;

Four ba tchos of sas sava dough were purchased f'r'ora different narko ts in

b.ccra, nano'Iy Makola, TeLlB.Station, Mallata and Mad.iria uarke t s , For

each batch of dough bought a s~!:':!llewas taken for chcni caf, analysis after

which tho r-onaindor- Has divided into threo (3) portions. Ono portion rra s

kept in a deep freozer for sensory evaluation at a later date 2..11d.the

other two portions wero debydra tad.

A saiIplo of tho dehydra.ted dough was taken for chei.d.ca.L and rricr-ob io-

logical analysis; the reminder was divided into throe (3) protions; on o

stered under air c ondi.t cn, the othor at rOOElter:;peraturo and t110 thiret

portion WaSused for seris ory evaluation.

HETHODS

For dehydration an F.R.I. fabricated. cab:inct dryer was used. ThG

dry er r.akcs use of five (5) filauont bulbs as its l:euting sourcc :, 8..'1d

air circulation \'.'it:;Jn the dryer is facillitated by a f'an installed'i1ithin

it. The drJer is not thoroostatical~ controlled.

In this work five (5) 100 watt filaDent bulbs were used in tho dry or-

and t~lat Gave a naxarana tenperature of 55°C.

To dry tho dough, tho dryer'i1as switched on for 9nO (1) hour to

enable it attain tho naxarnm teuperature. The cassava dough sarJPlo

spread evenly on Hire gauze trays wcro then put into tho dz:yor and dried.

at a fan speed of 1121:. On introducing the; dough into the c1J:yorthe

ter.rperaturo 11orE1a.llyfalls to about 42-45 °c and then rises stoadd.ly during

tho period of drying to tho naxazain, The saoples wer-e dried to a no Lstuz-e

level of between 5-7';~after nhich they wore cooled, Dilled and :Jagged in

po.ly thcne,

The HeiGht of the dough boforo and after d.ehydr'at i.on was taken, and

tho ratio reported as yield of product.

DRY:gjGRii.T]LDZEFU!g:J'r.b.TION

Beforo each batch of dough was put in the dryer the noisturo content

was taken. During tho period of dry ing , saWflIes were tc.ken at one (1)

hour intervals for rao i.abur-e deternination until the product attained. tho

desired uoi.stur-o lovel of between 5-77~ .Aplot of nois tur-o level against

tiLlO was ua.do to obtain a d:ry:int:,curve.
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£!imIiICALA NALYSIe

MOISTURE

About 2 g sawples were dried in cooled weiehed dishes in an air-oven
o

at a temperature of about 105 C ur..til a constant weicht was obtained.

Moistrue was calculated as the loss in weight of the sample on drydng

(A.O.A.C. 1970, 7,003).

M.TERMn-IA'l'I..9Ji..QE~SH..J29NTKN"rr:

About 2 g sa1:rples were aahad in an electric nuffle furnace at a

teo.peratu:ce of about 600°C. The ashil1[; was done in silica dishes previously

ignited, cooled in a dessica tor and rleighed. The residue r-emain.inr, after 2

hours incineration was reported as ash (A.O.A.C. 1970).

DETERI~iINATIONO!~_.Ql{UD]~L&\T

The crude fat was determined froD accurately weighed sanples of about

2g :in a sozhl.e t extraction unit with petr-ol.eura ether (B.?t. 40-600C).
(A. O.A.<:1970 7. 04i3).

CRUDE PROTED~~I'1i!TI01'L.

The crude protell1 content was estirJated as total nitrogen on the

assuoption that all the nitroBen in the sanp.l,e is present in the form of

protein. !luch as this as sunptri.on is not necessarily true because of the

sensitivity of non-pr-ovean nitrogen containing ruaterials to the raathcd used
for nitro gen deteruination-. ~,--",,",-,..,-. ~..--.. --~-------,.-

.~, it is cons idered tha t since the non-
protein portion constitutes on.Js a sLJall fraotion of the total niGrogen,

the error ll1troduced therefore is insignificant.

For the total Nitroe;en deter;::ination tlleoacro-kjeldahl uethod was

used. An accurately weighed sanplc of about 2e;. was dils:ested in H
2

SO4 in

pres ens e of seleniun catalyst. The diges ted sa~le was r-eao t.ed wi.th NaOE

to convert the n.i.t rogen into arraon i.a, whi.ch was then absorbed in an excess

of boric acid. The excess boric acid was titrated with standard base, and

the anaon ia was calculated by difference. Fr-ori this the nitrosen content

was deteruined; and the percentage protein was calculated as (N X6.25)
(A. O.A. C. 1970).

Dlg'ERMINb.TI01I ....Q!_~'1Yl.RGIi

The Lintners l::ethod of starch deterDination as described by Pearson

(1970) was used. Acid l1Ydrolysis was carried out on about 56 saupl,e using

10ncentrated rvdro~hlorit! acid. Phosphotungsti'c acid (57~) was then addod

to precipitate tho pr-oto ins present, aftor l,lakint; up the vo'Iurae of twdro-

lysed sanple to 200 ril. with 12';'; 1V/W HGl. The nixture was shaken, fll-coreu

and the optical rotation of filt:rete in a 400 nra tube, neasu rod, Perc errtar;c

starch was reported as



% Starch = ~9~
ID

where:

a ::: observed optieal rotation

1 = lenGth of the polariLloter tube in decineters.

D = specific rotation of starch (+2000).

N•.:tl. Ideally the optical rotation should have been moasu rod

in a 200 ran, tube and the 7:; starch reported as

(observed optical Rotation x 1.912). But the 200 LID

tube wasn It available so the 400 on. tube Has used.

Total acidity of the sar.pl, cs was deterDined usinG a i..od.i.f'Lca -Cion of

MCC (1976) ue thod , as described by Plahar (1983 ). b. 10lJ CV/w)slurry of

the dou gh sanp'Lo or dehydrated sauple was prepared in a 250 ill. flask.

The particles wor-e kept L1'1 su spene i.on by af;itating the flask by hand at

ten ninute .irrtcr-val.s for thirty ninu tcs , The extract was filtered arid

aliquotes of the filtrc.te wer-e used to detero.:ine titrable acidity by

titratinb against O.1N NaOHstandard solution. Tho acidity 'was estiGa-ced

as lactic acid.

VOLATILE rum jmN-VOL1..~.b.CIDS

VeIn-tile acios wcr'c doten-uned by distillation and alkali til tra tion of

vvater extracts. Non-volatilo ac xds wore dctor-rrined by tho difference

between total acidity and volatile acid content.

SCREEN (SJJ!:Y~lJ~U;.~X~91_~~.:..£JU/'TIC!Jg;~~E DISTllJ1t1l1'ION

The ,sir.1onLaboratory Sifter Has used f'or, the analysis of the

Dehydrate d saasava dough flour. For each doterDination 250g BarIlle oven-

dried to a constant wei&'l.t at 115°C were shaken for 5 rrinu t.es and the

anount of sal:;ple rotained on each screen weighed to obtain the f!:r"cicle

size coopos i.t Lon of tho sa;::'ple. The results are used to calculate the

fineness nou du.Lus (F.M.) f'r cn which the average s Lzo of braineD) in inches

can be calculated by Deans of the equation:

D =1',Q.(X:'ll~.1 ~2l·M.
The finmloBs nodulus indicates the uniforwity of the flour and is

defined as~he SUDof the weiGht fractions retained above each sieve

divided by 100 (Henderson and Perry 1976).

SENSORYW.b.LUATI...Qli

The hodonic scale was used for a sioultaneous asseSSDont of

(i) cmy siU"1.ificant detectable differences between fresh dough and

dehydratod dough and

(ii) any preforendos for tho fr(,Rh or dchydr-at.ed d.ough,
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Both the fresh dough and its co.rr-esponddng dohydra tcd product nero

used 'co prepare alcplo acc ord irig to t'\lO s tandar-d reoipes. • The t\10

saw-ples were presented to ten (10) panelists to express their likinG or

dislikinG for a particular sanplo. Tho ratins for each eanpl o wero siven

nuuerical values rilllGinb froD liko extrowely ( 9) to dislike extrenalY

(1 ). The Dean scores receivod by each sanple were compared us Lng tho t-
test as described in Appendix 2.

The standard recipe:; used for pr-epar ing the akple were as follo\[s:

In this recipe the ratio of corn dough to cassava dOUGhis 2:1 and

it is tho recipo that is norr.Ja.lly used.

(t ) Ah.J2±Q fr:Q}}?'.~hJ;.§:§'pav~~:

\1':0. of corn dough used 200g

wti, of cassava dough used- 100g

vn. of \l'atcr used for
cooking

The r.ri.xturo Has cooked until tho correct consistoncy was obtained.

• J

(ii) ~l£. fL<2..DA~~Chr3l.,tedcas.x.a.Y~~_douw.saqplos

wt. of com. dough used - 200g

wt. of debydrated -43.ssava
. dough 54g

\l't. of water added for
reconstitution Abg

••t. of water us ed for
.ooking

Total Weight

- ...l50&

-.J29£
'I'he nixturo '.ms also cooked until tho correct consistency rza.s

obtained.

In this r8ci:.,)o the r-at i,c. of corn d.ough to cassava d.ough was 1: 1

This r-eci.pe was adopted to TAke Dora pronounced the cassava dough effect

in the akpl,o in ordor to soe who+hez- t.ncr-e really exist any detectable

differenco b etwoen tho fresh and dehydrated dough sauplos should tho 2:1

ratio not produce any de'boc tab'Le diff:aroc')e.

(i) ~~l J.r.Y~~1:L9§!>"~~ sal:3?lli.!

wt. of corn dough used 100g

wt. of ~assava douGh used 100g

m. of water used fOr cookin&.J18J'5
TO'tal. 1.1-o.~i..Ght 4.18g
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(ii) jl.1s?~t?.fF_?!.l_'pe!1Y.~a1.'?..st~~!'1'~Y.'2:..j.?ugJ:Lsal;Ples_~
wb, of corn dough us ed 100g

vvt. of dGbydrated cas sava dough 54G

'lin. of water add ed for reconstitution 466

ut. of water used for cooking -_1.1§£
Total Weight -~1§8

Both (i) a.nd (ii) were cooked to obtain the correct consistency.

Rec e ipe A rras used for the aanpl.es f'r-ora lvIadina and Tern Station

Markets wh i.Lst; Reoipe B was used for Makola and Hallata ;:arkot

Even thoug.'1 the hedonic scale is a typical preference test it was

uSed to test for difference also because it is considered tInt if a

panelist could Like on e pr-odu ct nor-e than the other then thoro rust

oertainly be difference between then.

R£,CON S.•:-I1.1'lT'I';I:_ON ..9Ff~.9.DVCT
Reconstitution of tho product was done by calculating the auount of

moi.stur-e lost during dehydretLon and adding tr~s auoun t back to the dehy-

drated product.

~PRil.1:IQJIf. ~ DRY1!~JE
Table 2 shows the Llois-cure content of tho cassava dOUGh at various

tines during the dryinG process. The no.i.s tur-e c ontorrt ' of tho clOUGh c(lDf'lr,s

ranGed between 47.38 - 51.77fQ and it tcWk abou t 4 =v= to dry tho[1 to a

no i.stur-e content of between 5-6'1;"

The graphS in fig. 1, 2, 3, 4, show the drying curvos based on the

data in Table 2. 14-1 four graphs conf'o r-n only slightly to the expcc tcd

cur-ves based on the phenonana observed in dry in.; food substances. Instead

of a constant-rate and a fallil18 rate phas e , what is portrayocl .in the

cur-ves S;i.OW an initial constant-rate phase of drying during the third hour

before tho f2.11inb r-ato phase sets in during the fourth hour.

,
This appar-orrt dev ia tion f'r-on the expee ted can be oxp'lairied on the

basis that sirioe the tEmperature of the drier rises with tino to its

LJaxiDUDlinit during dJ:i".f, 16 - because of the lack of a thoruostatic control

- the increaso in drying rate during the third hour is due to the hiGher

tenpera ture at which the dr,,-~r is opera t in[; duru1[; t hat hour when the

dt~,er has reached its LlaxiIJUDteupora tur-e,

Also since the drying cabinet used was not calibrated against a

standard uc i.stu re oven it is po>s.ib'Le that this ahcr-b-c ordng wouLd offoct

the per-f'or-uanc e of the dryer, and it would t.her-ef'or-e not Give a clrying



4urve th::-:.tconfor ..is to a stnndar'd dr:Y-lliL;curve. Fur-ther-ner-o it would be

noted 1'1'c,L1the curves tlut tl:e f ur (4) dough sai.,.•.Jles showed different

b ehav.iour-s , jilld this could be duo to the fact tLat they wer-e prepared

di1'fercn.tly by differont pc opl.e,

Tho values sr.orm :in '.i:able3 sho: that it is pcs s.ibLe to ob tainc a

yield. vf between 48-51;: of c.loDyclrcd;edcas save <lout)l.f'r-on fresh douGh; and

this is quito oneOUraCL'1[_ Tho ".)r:inciT)al cause 01' loss of ~..aterial 17[,13- .•.

tlw fallixl[j off of ~o..rticlGs tl:crOU[)1the ho.Los in the ilOSquito nettinG of
which t~le dlying trays were uad. 0 Such losses CVGn t.hough vcry rrin i.ua'L

f:arl be pr-even tcd by the use of trays with a sof.Ld base and a 'e'Jnvonient

dryer to ac oorao da'to such trays.

T.iJ3LE 3

S:~~- ! ---~IEL~~-~~,·~-t~-
11EH I
UKL i

L

4£>.21

TS

48.75
51.51
4£>.04

.91illl,ITCJ..L _~I~..LY§.~~

To facilitate conpar-Ls on cf' values fur the fresh [U1ddehydra tcd

eas sava dough all 'tho results of cheu'i cal, analysis have been reported

on a dry Yieit,ht basis.

~~
'I'otal acidity, Volatile ac Id i.ty and Non-vo'Lc.t.LLe acidity values

for the four (4) fresh cas scva uough SaL1ples and thoir corresponding

dolVQrr.tod sa::plcs are Givell in Table 4-. Pr-cn tho va.Iuos it Cell 1 be soon



C

./
'<,

:J.1
('/

Y-
~,

,y
:z
E-

i
"\ i 1, '-, I

I

! r Iu

!~I~
I

1

-+--
Q c)
",!- ~•..:\

r~<:~-<")) ~._J_'--.J =r l. \---.1 CJ '.;

'"'7' '"/

:;) \
.'L i

i

;;-.

< f-
'l.!..

,/
J:..

~ .,-\
"'-' <L.

'/)

~I' ~I» Li
y~ I

,01
/-11

,- ~!l
~.- H

.e'/

"
,//

~./"

/.//

/,8

./

,-------.+-i -----~e;_rl------_,_------.,..,---------------------_+-~(\ 0 \__~



--\ !-
.'-
~.: .1..

< Y-,-

j Ii
~--',

•.•.1.

Er-
v. .L..

~IIIt-

> '-'
:x L.<,I
'- ,II
" :1-' ·(11-;

.. - __ ,I

'r T:I
y
,,-

,/
,/

.'

»-,
-e-

r'-? \ ';' .

".l.

iL:

i,
!
Ir _.
I
i
i
I,

;
--f--·-------t~··---- ------ .T'- --------- --- -~.- -- --------·--r- ..~--~-

;- '-- 1'-~ ~..~. I
(.-~/.~.)'! . 't---l :·T ,. J r • _ ---f ~~ r; '", i ~) :,,'.i \

.----t--------
C
-c

-----t-- --~----

.:.."

J

/'
,/

,/

.~(/
/'

/

/,/
,/

/
/

/:
/'

'-_/

,
21
-c <:'.)

!•..()

,
-;--------ii---------~-------- --~--------____j-,-:------'

C' G '~ Ii.,lor: "'-i
I

'r. )



- 12 -

that the total acidit-y of fresh sa!_~les on dry woiGht bas i.s ranE~ed.

between 1.92-2.681; (as lactic acid) whilst for tho detwdratccl s?lijlos tho

ranGe is 1.28-2.OJ.g-;. This indic.tos a full in total ac:i.clity by a value

of bctween 0.41-0. 68 dur ing doll,ydration.

Volatilo acidity of fresh sdur,les - ranged 'ootnoon 0.43-0.585':' The

dehydr-a tcd sanplos have values re...'1gin[;be tween O.06-01 <4~for vo.La't Il.o acids,

showinj, a f'a..ll ill. volatile ac i.di ty of bo tween 0•.37-0.49-/~

Yfith tho non-volatile acids tho fresh 3a,'1:ploshad values ranf.:;:ine;

betweon 1.,:5-7-2•.18 'dll.ilst the values for the dehydrated S[~;::.i)lesranGod bo-

tween 1~18 - 1•.97. 'lhis ShOV7S a fcl.l in non-volatile acidity of between

0.1•. ~ 0.19.

The rebul-cs show tihaL duril1i.)dohydration between 23-355:: of tho tuto.l

acids is lost. Of this anount 15-25;J are lost as volatile acids whilost L
about 8-1 o;.~reduction in t.he non-volatile acid. ccoponcnt., Tllis neans the.t

66-7'4; of the total losses is accounted for by volatile: acids and 28-34;:J

by non-volatile acid.so The percentage lassos of tho total, volatile o.nd

non-volatile acids arc shown in Table 5. L there is also

1.37
1.65
2.18

,-'... x



~-~. ~~~""T~"~;:-~~~~"~F"~~"r);'lois~-oF-.'~.-~>---'-'~'~['"LOSS-OF -~.~~~~--.
SjJ\'iPLE ! TOTi.L .hClDS t V014'rILE ~iClDS i I~ON-VOIJ,.rI'ILE LCrDS_- ~·~,...._, i04...• --~,.-._: __ • .,...__ __'-6'~,.._._r_.,-_ ..,.,.-.••....•.-·_~,...•. *'-~- .•.__~ ..•••••.•.._-... ...-..._...........--•....~ •..•..•.."..~.' _,....,_~ •...• '_." • ,- ."-••- •....~ ••..,.<eo.•.. -.

~ ~ ~. ~
~ 24. 87 l,

17.77 ~
•15.69 ' 9.92.,.

hiLT [ 27. q5 ; 20.66 I 8.49 '
__ .._~~-~_. ~L~~~_~~._~_.__~__~ .~~.l~.~_<= ••..~~_~ •._~_. __ •.~l..-~,,__~~.·_,~<_.~ .._.__ -•. ~..• ,.

liiDN 34-63
25.57

9.74
7.78

23.21

Rosu.Lts of the proxa.na'te cvI.iIJOSi tion of both tho fresh and dchydr-a tod

dcu gh sanpl.es erG shown in 'Iab.Le6A and 6B

1-... li.SH ~"IT1£L.1'.: 'rho res4 ts show that with excoption of thG aarrp.Le f'r-on

'I'oua Station Harket, thoro is a slight docr-eas o In tho ash cont orrt

of all the debyclrated saLiples.

B. ~.: Two s anp'Les showed on incroase in pr-o te.in ic orrtorrt for tho

derwdratod dough, '.!hilst two showed slig.l-:lt docz-cas ea,

C. ~: Vlitl1.excep t i.on of the SaDI;lo f'r-orr 'I'cua station uarkef wh.ich

showed a Lower' fatcontont for the dohydratGd dough a,ll the other

saLples ehotrcd a hiGhor fat content for tho dohydratocl c:ouGhthan for

tho fresh dcu gh,

D. ~C~: The clelwdratod dough shows a lower starch corrteirt than the

fresh dou gh in throG saq')les.

Even though tho results indicato variations in the pr-cx.i.na te

.onposi-cion of cho fresh and dehydrated clouCh, the calculatod ::oan

values for all four saq)los - as indicatod in the tables, and analysis

of t~lGr-esu.Lt s us in.; t~le t-tcst show tlJat tho differences are not

significant and can tlloroforo bo a ttribu ted ;:llch ner-o to oxpor-i.non tal

errors than to actual differences in c oopos Ltc.on,

However takiJ.l,£;the d.i.f'f'c.r-enc es into conai.dcr-a't Lon tho results

show that w i.t.h cxc cpt Lon of tho fat content, thoro is a linoar corre-

lation between tho prox u.a to cenposition of f'r-os h dough and that of

the dehydr-a ted dou gh, as shown by the scatter G.ia~raDSin FibS 5, 6, 7,
and 8, and by tho correlation cooff Lc.ierrte in Tabla 6 c. la: oxanpl.o

of the :.etl1.cCl.by Hllich the coefficient of corrolation was cal.cu La tod

is shown in .hppor.:dix3.
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~ ~ CRUD"' I CIiUDE ;
Si.HPLE ~ i>.SH (is) ! Pl-<.OTErN (j~) F' \" /)' ! S'lliRCH ()

t ~ ~ o:1 \;- I
~--- --.- ~- +--=.--. -.-----~~-~ ~ c __ ..,.j..o~ .. ~.-.~- '..~" •..• ·-t- ., ~-.-.~.-" ~.
lIDN- F [1. 87 t 1. 65 I o, 83 84. 58

I .

M[\L F 1.59! 1.21 i 0.80 82.33
TS F 1.00: 1.18 ! 0.80 79.26

, j
NLT F i 2. 28 \ 1• 20 ~ o, 95 ! 75.1,4-

i , ; i
_ ..__ ~'r _~_~~~._ •.._ ,,-_.- "'-"'1'~-"~"~'--'.,-·~··· ..l~·-·,--~ '.•.......~.. - ,.~-.-.-..-

lviEiJi i 1•68 ! 1.31 I O.85 I 80. 49
_~~~~ ~"..~ 1.~__.~__,~ ~~,_J__ .~._~ ..__~ .L_.,._. ~_.~,__._,~,.,''''..'' _~.'.~__

J

_.r-- ,-.~'~ t.__.~--."--..~~~.-+-,-'~~.--.__._~.._-";".~.r_.·' . ~_.~~_ _.~.0,_ .•·- •.- -.,~.-= .~-~

Sj1VIPLE \. i ST.{ ( ... ) ~ CRUDE . ! CPUDE ~.. sn1lili·"CTI (.,.-)
••.• :. J. v- t PROTEn~ (jS) ( F',"T" " : .u. 1 V·-~,~.~~~.-..-~~....~;-~.-..-·-~--~~~·t-·..-·-·-~"~'-'~-~·--t~··~.:.!o~_·"··L~J...-,,".r:.~.-..~.-.'-"""-"-~~

MDN - D' 1. 74 1.56 o, 98 81.68
MKL-D 1.53 1.42 0.98; 80.74,
TS - D 1.17 1.16 0.63 t 75.51, . ~ . ~
I.l1T - D I 2.12 ~ 1.40 i 1.04 i 78.52-----.~-.~~~.~-~-. -+--~-.--~---!-~~"--~"~~~'~"-r"~"~-~'~~''''~,"~''.'
f:IEiJ'J ~ 1.64 I 1.38 i 0.91 '~ 79•.11

~,""__ .••~ ... ~_.~_,~ __ .....J...-_. ~~~~.- ..~J.~--~.---~-~~...".,,-~.i-,.. -.~-~~.".,-~.-~

- ~'-=-"~~-"'T r-~GRlmEu=,--:CRUDE '~-'l~~ ;~--:----
I aSH i PROTELl'iT ~ F;i.T ~ SD~RCl1

'-'~~-~~~~~-~""--~~-=r~'-"------r~-'--,-.~.,~~..--t.~--.-.~~-.."~...~-"
CORl"U.i:L.t.TION • f \ ~
COEFFICIENT i 0.99 ; 0.92 I 0.48 i 0.95
___ ~. "__ ~"~ . ~~.~~~_ ._~_,_l-.~_._..__ .~~-__. _"..._ ..•_·..._~_.-.· ...r·~. __ J_.•.•....... _~~~
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~~'£~~.J.l§}:~~
Tho sievo ana.Iyai s f'cr- tho u.e1:uclrateCLcassava dough flour f'r-cn

all four s.,.ar-kct.s ar-e Livon in T:.iJlo7~ On tho aver-age about 97/: of

particles in each 8a91o ar-e Les s than 475 izic rcn s .in s i.zo -:;ldlst loss

than 7'jJ ar-c less than 129 ::.licrOl1s. Thus r.ujority of t:J.G parJ,;iclcs Lo,

about 90:, have a particle size of about 129 ruc rcne, Tho noan rmoss

nodu.Lus for all t.ho sC1r:ples is 2.97 wh.ich by oe.Lcul.ecion us ang thu forrulE'.

on page 8 [:;ivos an average [,r2..:ins Lzo of 0.0328 .inchos for thodol-vcLrcd:;.:;cI.

cassava dOUGhflour.

~ __ ''''~--'~_~- ''.'.:%,r~.~ .•..,..•.••• ,.~ ••...,........• .r-r- r-_IOC'"""""""'~~," -- .••~ ..•••.•.•.•.•.•.••_-._ ..• - .••-, •.••..••..-..,..,. .•.•.•••.•.- •..-~•.. - .-- ..••.•..•.• f'" ,-,. < • 0'"-' ~.-..•..•.. " . ,,"'

.~ PE[{CEf.\iTi•. OF f,.t.'J.'Ei.lIi..L l(E'J}..INED i FINElmSS
&J~iPLE ; '475' ~;i~T ·129-··~ri~~-·~r~--·1·17·l.~~' -T112-;·~;i'c-·Tplu-:t~UOULLJS

-~~.;~~. --_._.._-+~-..- ~~--i-.-..~-.~-~-.~r-.~~.------+-.~.--.L ~.-~- -.
} ~ ~ i ~ ~

lIDN - D! 3.13 /' 92_15 ! 4..70; 0.19 I 0 ; 2.99

IVJKL- D; 3. 11 ~o.70 I 5 78 i 0.20 I 0 I 2. 96

TS II 3.07 89.80 I 6:92' 0.19 I 0 I 2.96
t~T_~..._~.~L.. :._.10 ..L. _.9.~.~.0~.. J..-...~_~.7.~_L "._~:..~_~__J..~__~. .l. .... 2.98

~..s_~Ar".KigJ~.1101i
TO:;Jlo8 shows tho r.e an sc or-cs for the tasto panel aas es srierrt., With

exception of UlO s[;uplo f'r-ori IYlc~llataMar-kot where tho eoan scores inchcate
,

no relativo pz-of'cr-cnce 1'01.' ei,thor the fresh or dehydrated pr-oduct , tilO

nean scoros for sw.~plos f'r-on the othor throe :JEl.rlwts show 2. genoral pro-

f'or-oncc for t~cc fresh dough, However-ccnpar-Lson of tho·-.loan sc or-os

received by each sanpl,o using tho t-tost SLO'~IS that even tihough thore is

sorie detoctable di.f'f'cr-onco betwoen t.ho akple pr-epared. f~oD frosl-:. cassava

dough and that pr-epared f'r on the dehydrated dough tho d.if'f'or-cncc is not

si[]lificant. Thus tho dehydrated dough flour can bo consi.dcr-od 2.13 not

boing sienif'icantly different f'r-ori tho fresh dough,

However' cortion ts like "Saq:Jlo .Ii. (ao akp'Lo f'r-on fresh dough) is

ac idac "; IlSai.~)lG1. is sliGhtly uoz-e t'or'nont.od" and ilSawplo .i. is slic;htl;y

sour" which SO,.10 of tho panelists notod down conf'Lr-us tho r-oducbLon in

acidity durinG dehydration as inclicated by chowical ana'LysLs,
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/.
i }:lE..'J'r SCe-RES
!~-...r_~,·~_._- i-..--""-""~""'-'-"r'~'=.-.-~-..-".---·1<.r~ -'"- _.•• _.'" " .•.• , ~-."

, l·.·[TY;'.,~ : '-!T."T • 0-1' t ~':TT!.J.J_ Ii 1·.iJ.\.J.J;. ~ ••;JJt·~.-.~~=.-~-..----+.,,--.~~~.. --·t---"~~-·~-,···-,,i- ,_ , - ,- ~-
" . ISa:·.Tpl e I, I 7. 'i 1 6. 6 ~ 7.5 ! 6.4

1 • ; ~
Sanpl.o B I 6. 8 ~ 5. 8 l 7. 3 ~ 6.4~=-=- ~""'_.-__~_~- --=-.-~...=-.o~•.-..-. ..• ,=,_ .•:! __~,..,.__~o;:t-..,..~, ~~.,...~,.,.,~.£'-=-=-_-_ ...."t __•• -~~~ -=..., ...•.-. __-'"'"~.••.....•...•-.•

S.b.HPLE 1.: iJcplo pru:parcd. f'r-ori fresh cassava dou gh

SiJ\jPLE J3: i.1"1)10 pr-epar-ed f'r-ou delwdratod cassava clOUUl

KE~£If§1~1Pl'ED~~Pl\9£G;.91
Tho pr ocuct was reconstituted by aG.cjjug88g. of wacor- to 100[; of

dor..yclratod ce.ssava dough flour. This br inr,s tho clolwdre.tocl dough Uour

f'r-on its 5.7,;.- average l..ic Lstur-e Level, t05Dfo DO is tu ro lovel, y,!i'lichis t:10

average Lloistllro level of fresh cassava dough.

Tho rE;constitutod product had a sli{:,htly burnt off f'Lavou r , oven

thoubh it Lad a littlG of tho characteristic cassava clough flavour. L.lso

it had a darker app0aranco coupar-cd to tho frosh cassava dauOl.

'i'ho roduction in ti'...e characteristic caas avn clouGhflavour Call De

attributed. to the loss of tho volatile cor.ponont.s of tho l1.I'uE:,ll- :~~dYlIJ'

volatlle acids" al-dohydes and esters '"hich are tho Lain flavour C0~.1pO-

ne~ts - during dehYdration. The extent of loss of volat'ilo acids has

boen discussed. SODa further work my have to be done on tho anount of

aldehydes and es-ter-s lost dur-mg dehydra't i.on,

The dexk appearance of the reconstituted product is likely to be

due to SODebrowning reactions that night have occurod during clelwclration.

Browning has boen found to be one of the rest obvious and in s 0::10 respects

tho nost troublesoDC of all the changes that accoDpany the drying ofLfoodLa

substance. It is caused by the foroation of unsaturated colored poly~ers

of var,ying cor~osition froD both onzyuatic and non-enzyoatic r€actions.

The br-ownin g observed in the reconstituted product could be ner-o of

non-enzymtic origin than enzymtic since the teDperature at whi.ch the

dough was dehydrated Day not pernit any oxy genas ea present to act. j~lCl

it could be du c to carbonYl-anino reactions" v7hich nay occur during dcI1Y-

drat ion of t.ho d.ough Lo, on e.pplica tion of hoat. Coploy and VeJ.1 l.rsci.ol

(1964) autlines the various typos of browning reactions.

T~lCSO cha.l1Gcsin fie. your and appearance Hero not however- VOljT

ruch not ic eab.Lo j.n the akpl.e pr-eparc d t'r ou tho dehydrated product.
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Tho r-csu Lt s obtu.ined clearly show that:

It is pos sible to dovclop an LYJ.toruec:.iatofornontod DeClydrCl.to,l

Cass~v2. DOG[)lwhich coopaz-e favoura.bly with the Fresh J.ouc;has

far as it's USe ill tho prcpar-a t.ion of l.kplo is c oncern od.

(ii) tho pr-cduc t ob tc inod is acceptable

(iii) tho Eutri tional ve.Lue of tho ca.s save dough is not s or Lous.Iy affoctoc:.

by the uolWdration process

(iv-~~even tl:oui.;h the acidity of the c.aasava dough r-educes durinc dcbyclr:.l.-

tion, this cliel not seriously affect the ac c ep tab il ity of tho pro due t.,

( These flll<li::'12,sarc very s~tJlificant bec au s e they show tl-l[-,t L.et olir_""{!.

(ferncntocl cassava dOUGh)can now be pr-c ser-vod by dohydrg'[aon Ifithout

Los s of any ossontia.l nutrionts or foe.r of rejection by conBULl0r:3.

To rake this project corsplete and to establish 8. corte.int-y en tho

Universal. accopt8.bili"bJ of' tho product tho follOiunt: invostibations would

bo carried out as a second phase of the projedt.

(i) 1':"0 suHabili t.y of tIle intoreocliato t'er-norrtod d6rwclratod

~8.ssava d.ough for tho preparation of 'Yakayako and "fuf'u II

and acceptance tosts on theso product.

(ii) Sllelf-lifo studies on tho dehy dre ted pr-cduct;



~ very sincere thanks 80 to lvIr. St. John Clottoy, Hoa d of
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~r..H.l{E • •• • • • • • • • • • • • • It • • • • • • • • • • • • • • • • • • • • •• I;j~TE ••••••••••••••••• ••

PILOlJUCT •••••••••••••• 0 •••••••••••••.•••••••

Taste; these s2.~'l'.i!lcsand chock how ruch you like

or disliko each orio,

Lake extre;Joly •••••••••••••••••• Liko oxtir-eno.Iy •••••••••••••••

Lilco very IJUch •••••••••••••••••• Liko vary ruch . .
Like oodcrately •••••••••••••••••• Lako ncdur-a tely •••••• '•• '••••••••

Lik:o sliglrQy •••••••••••••••••••• Like slie,;hUy ••••••••••••• '•••••

Noitber IDee nor cisliko ••••••••• Nei tlwr IDce nor, dislike •• '••••

Dislike slichtly,. ••••••••••• "•••• lJislDc~ SliLhtJ..y~ •.••.•••••~_•••••

DislDco :luu&ratoly •••• ~••••••••• :Ui.slil;;:c L,odoratoly ••• _•••••••••

DisIDce vory r.11c.1•••• ~ • ~ • ~ ••••••• :Jisliko very rnich ••••••••••••••

DislDco oxtreGoly ..~.~. " . Dislike extrOuGly ••••••••••••••

...
, .,.. •••••• .I •

.... '..•.. ..," ...•...
........ " "



20 -

SCORES 10k 'L'(ill T..~STE PANEL .l~SSESSMEN'r OF .I.iliPLE PREPiiliED FROM

FltESH l:JID DEHYDP\J~TED Cl.SS~l.V.b. DOUGH (8..t.I.iYIPLE.h & :J H.ESPECrl'IVELY)

SOURCE OF DOUGH - l'Ib.DIIJA

JUDGES SAlilPLE L. Diff (d)

1 6 8 -2 4
2 6 7 -1 1

3 3 6 -3 9

4 6 8 -2 II-

5 7 4 3 9
6 8 7 1 1

7 9 6 3 o:.;

1 8 9 7 2 4
9 8 7 i 1

10 9 8 1 1

TOur. 71
7.1

68

6.8
3

0.3

Ca'Lcu.La'bo d (averago difforenco)

d == DOwnfor k - Dean for B
:: 7.1 - 6.8

0.3::

Calculate s (standard deviation)

S ~j::E.J.2- -(Z~n
n -)

2..-. ,2
(c = sun of the s quar-o of each differonco

== 43

(Zd):: sun of the difference squared
2

= 3 = 9

So

n == nunber- of pairs

:: 10

c=)+3, fa
~9

•• -e ••-
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.tss:
j 9

=j 4.678

= ~~163

Find tho -'c-valuo of statistical onar-t .in ~~ppendix4. undcz- tho

.oluIJll hondod 0.050 (for 5/: level of si&-'1ificCLl1.co).The clJ:' (dogreos

of f'r-ocdon ) is the nunb er- of pairs rrinus on c,

df I: 1" - 1.::: l1

t viluo = 2.262

"'The rJ?rlJlos are sig,."'lificantly difforent if

slfn >t
d

sft1 =.•9.•L~
2.163/ ..f1O

=_..Q'l)N.,,~t§
2.163

= 0.438

0.438 is not greator t.han t value (2.262). The conclusion is t~.at

thero is no siUlific2,.nt difference in tlH:, akple pr-epar-ed f'r-on f'r-oah

c&ssava douGh and that froD de~drated dou&~
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x = Lndopen don t Variable

== l:"sh con t\..,nt b ef'o ro d011>'-clra tiO~l

Y = Deponden t Variable

= .':"sh c on t crrt after dehydrct.lon ,

D~TA I
__ n ~--,-~-.,.~-- ~ '" ~-~-~-.~--~-~--~-- --r - ~~ --~-'---'---'-1~-.- .. ---~--,.-.-:,-,-, --...- ..- . _.~<.--' .-.•--

I X . Y X2: x:- --~-~..~ ~'--i~-.,.~----~'-1--~-~--~~f-·"~'~~~'·'''-<-f--··'-. .,-,-.-~#. n- ••

~ 1.87 I 1.74 3.50 '41 3.25
, 1.59 1.53

7
2.53 -~..I! 2.4:3I 1• 00 1• 1 1• 00 V 1• 17

~~~~-.-~-~__'_~li--'Z: ;: . --+. ~---. ~~~-1~::~"'--11
--- 1;'~~-~ .

1.!E<>.N" ,1 • 68! 1• 64 i
(TO'JALY: I 45.42: I i

--.-....,..~-.:.-- __ ~ __·I ..••........,.,"*',..,.,..-_~-••.~~ __ =----""~ ~~ .••...~. a._~.~~""' __ ' •.•.• - .•.~ ..•.•.•••.._ ••

Lea s o s quar-c ro[,rossiol1 Lan o of Y on X is

Y = ao + a, X

whoro:

ao == .(g~~~~~ ) (;Egj
Iii 12 _ (n)2

a f =..1~~L=-_~ll....@)
l\~X12._ ¢nc)2

Fron data: ao == J§.•2§1.(jk..?2l.~4)(11.6.§)
4( 12. 2J) - 45.42

= §O.19. - 78.75
3.46

at = ll.1j.68j - (6.74) .i§.•.ill
4(12.23) - 45.42-

= ~-~~_?-1
3.46

= 0.7346:--=--=
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1"...Ti~ II~~--...!~.-~~~~>~-~-~r'~~f9S~~·:~.Y~-~!=~(~;~:~·:~·y)2T~··~~_-~-r~'(~~=-~-i)2-'
i : 1 ~ i

~~~·r·1. fii6~"-.~t~-,~()~13f8,-~·t·-o:o;e9~·--r··O.1-000--~·r-0. 6;-00~."-.,
I 1.5719 ! - 0.0681 i 0.004-6 ! -0.1100 ! 0.0121

1.1385' 0.5015 ! 0.2515 -0.4-700 0.2209
. I! 2. 0700 ~ o, 4-388 ~ 0.1924- • O.4-800 ~ 0.2304-.~-----.-+-.~" ...-.--~......;.~.----,-.~-.;~~~~..--.-.--.~~---+-~---~--

TOT.b.L: ~ ; 0.4-675 I ! 0.4-734
" i e 1 !--~---->.~.,...,~ ....~_.S"--J..-e, ~_ .--"- -~,.,, •••-l._. .~'"""' •.-_...•....~~~_.,..,.-.'" •.__ ••..,..,...,. • __

Yost::: Value of Y for Given valuos of X on osticatod f'r-ori tho oquat i.on

Y = ao + a, X.

Y = Mean of Y values

Cofficient of coz-r-o.Lation (r) is given by

:::fOo 9875

::: 0.99

Since x , the coefficient of co.rr'o.La tion is near- to 1 it L1plios that

there is a linear corrole.tion between the ash content of the cassava dOUGh

beforo and after Qehydra't i.on ,
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llPPENDIX 4-

The distribution of t
~ _ .......~..-..: .•..~=-....,.~~=---~~~-........-_~-L'<.~_ ...•._'-...,~~-~.~._~_""""__""""."'-"'.--"'-___~~ .~~=~~.=c~
De~ees \ P~~i\t:rrOf (1 l::lrger Y8.1U83, sign ignored) . . .'
Lciooom O..s.oQ.~~Q::O:2~l)--JQ~"'" .Q.J'-"5lL~_Qll)E::::::D2!1 ["-~:O;OQi)_,~ --=.

1 1.000 1.376 3~078 6.314 12.706 25.452 63.657
2 0.816 1~06-1 1.886 2.920 4~)03 6.205 ~~925 14~089 31.598
3. 0.765 0.978 -1.638 2.353 .}.i82 4,.176 ~57841 7 •.453 12.94-1
4 0.741 0.941 1.533 2.132 22Jn6 3.1+95 4.604 5.598 8.6iO
5 0.727 0.920 1.1+76 2.015 .2~571 3.1.63 4.032 4.773 6.859
6 0.718 0.906 1.~40 1.943 2.447 2.969 3.707 4.317 5.959
7. 0.711 0.896 1•L~15 1.895 2,365 2.841 3.499 4.029 5.405
8 0.706 0.389 1.397 1.860 2,306 2.752 3.355 3.832 5.041
9 0.703 0.883 1.383 -1.833 2.262 2.685 .3.250 3.690 4.781

10 0.700 0.879 1.372 1.812 2.228 2.634 3.169 3.581 4.587
11 0.697 0.876 1.363 1.796 2.201 2.593 .3.106 3.L~97 4.L:·3712 0.695 0.873 '1.356 1.782 2.179 2.560 3.055 3.428 4.318
13 0.694 0.870 1.350 1.771 2.160 2.533 3.012 3.372 4.221
14 0.692 0.8(.8 1.345 1.761 2.145 2.510 2.977 30326 L~.140
15 0.691 0.8C/ 1.341 1.753 2.131 2.490 2.947 3.286 l~. 073

16 0~690 0.865 1.337 1.71+6 2.120 2.473 2.921 3.252 LI-.O'15
17 0.689 0.863 1.333 1.740 2.1-10 2.458 2.898 3.222 3.965
18 0.688 0.862 1.330 1.734 2.10-1 2.445 2.878 3.197 3.922
19 0.688 0.861 1.328 1.729 2.093 2.433 2.861 3.174 3.383
20 0.687 0.860 '1.325 1.725 2.086 2.423 2.845 3.153 3.850
21 0.686 0.859 1.323 1.721 2.030 2.4:14 2.831 3.135 3.819
22 0.686 0.358 1.:521 1.717 2.07l,.· 2.1+-06 2.819 3.119 3.792
23 0.685 0.858 1.319 1 .71ll- 2.069 2.398 2.807 3.104 3.767
24 0.685 0.857 -j .313 1.711 2.064 2.391 2.797 3.090 3.745
25 0.684 0.856 '1.316 1.703 2.060 2.385 2.787 3.078 3.725
26 0.684 0.856 1.315 1.706 2.056 2~379 2.779 . 3.067 3.707
27 0.684 0.855 1.314 1.703 2.052 2.373 2.771 3.058 3.690
28 0.683 0.855 1.313 1.701 2.048 2.368 2.763 3.047 3.674
29 0.633 0.854- '1.3-11 1.699 2.045 2.364 2.756 3.038 3.(,59
30 0.683 0.854 1.310 1.697 2.042 2.360 2.750 : 3.030 3.646

.-J5 0.B82 0.852 1.306 1.690 2.030 2•.,342 2.724 2.996 3.591
40 0.681 0.851 1.303 1:.684 2.021 2.329 2.704 2.971 3.551
45 0.680 0.850 1.301 1.680 2.014 2.319 2.690 2.952 3.520
50 0.680 0.849 1.299 1.676 2.008 2.310 2_678 2.937 3_496
55 0.679 0.849 1.297 1.673 2.004 2.304 . 2.669 2.925 3.476
60 0.679 0.84B 1.296 1.671 2.000 2.299 2.660 2.915 3.4(,0
70 0.678 0.847 1.294 1.G67 1.994 2.290 2.•648 2.899 3.435
80 0.678 0.847 1.293 1.665 1.989 2.204 2.638 2.887 3.41E
90 0.678 0.846 1.•291 1.662 1.986 2.279 2.631 2.878 3.402

100 0.677 0..846 1.290 1.•661 1.982 2.276 2.625 2..871 3.390
120 0..677 0.845 1.289 1.•658 1.980 2.27<J 2.G17 2.860 3.373

00 0.6745 0.8416 1.2-316 1.64lI-J 1..9600 2.2414 2.5758 2.8070 3.2905
••• _ • .......- •• -... .•• ~<_ .• ~_. _____ •••.••... 'L.o••_~.•~..•• .- .._ •..•, ••.,_."",_~ ••.___ .. ,....,.._,., _..,•.•....-.r~~_. .---~,-- .•... ~"..,.." -,,---,
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