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!i'TT:r" JUCTION

POllowing thesllCcj:a.Q~f'ti~t de'O'@lotJm~'t of' ~e~~ _f'ennent-ed -oasaava

d":"UCh (DziedzoaV'9 1985)it b~.'m~ necessar:l to -oiJ.:rrY out furthor studies on the

:':""02uctionof the product to estahliah oertaiJi quilit,. standards for the

p::'c:"l..:d, to standardise certain proCGSSpa.remeteTs-that would lead to produc+s

of' tho desired quality and then to a ssess the shelf-Ufe of the product.

In the prel:i.Jni.na.r.rinvGetiget1~ oarried out during the development or'

tho product, market samples were purchased- and deh~rated. to a moisture content

of about 6%. Chemical analysis includiDg proxima.te analys:i,s am acidity and

~;rganoleptic tests were carried out on the fresh and dehydrated dough samp'Lee ,

""!-'leresults showedno significant differenoes between the fresh and dehydrated

dough samples except for the aCidity wh1chshowed significan~ differences

but then these differences were not detectible dur-inz the sensory evaluation

tests. Howeverit is expected that this difference ::"n acidity can be corrected

if the fermentation .J:lf the--dougb.-ca.n---be---extendedand manipUlated to produce an

acidity level beyond the acceptable which a1'ter de~ra:ti-on would fall to the

acceptablelevel~

Since the initial ;investigations did not involve the production 'of the

dough from the sta~ing raw material, there is need now to ~v~stigated the
CL>litprco aases in "tl1eproduction of the dough pciior:to,deh.Ydration ••.

Casual Bnd ~t-ed interviews with some1ftAll-aoeJ.& producers and sellers

of c..gbelimaind~cated tha.-t-Wlliks the ~ of cassava dough f~r gari

mak.ing , preparati~ of cassava dough for agbelima involves .th~additi:On of an

Lnnoculum, 't'here ~ different types of this innoeUlumand each has i t-s
l'eculiar mode of ~.rbparation; In s()mecases fresh casaava :lssun-driea or

soaked in water fo~a specified number of days and used; ~others the cassava

is either roasted ~ cooked etc. The principal.aim of add;tp.g,the innoculum as

f2r as the traditi~ produoers are- concerned is to produce a: product witla a

smooth texture. But tt is suspected that other effects rela.ting to taste and

flavour are pr-oduced il\ addition -eo the ..improved-t:;£-::.~.~.:,- t:l'-,' addition .of

--•...••...~ .

the innoculuJII,

The pur-poaeof this st4dy is to:

i) e3tablish the 1&,.,e1$of acid! ty and flavo'ur norm~lly acceptable to
conauaez-s of caes ava dough.

ii) invea.tdaate: :tbe--.Q.:it'fe~.in ~ douah p:Hpared with and without
inn~ul\Ull.

'.. ..;,
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iii) investigate the rate of formation of acids, aldehydes and esters '
during the fermentation of cassava dough and to establish a process
of producing a dehydrated product which pos ses ses the ac.ceptable
acidity levels even after dehydration ration and yet has no c~hor
objectionable characteristic.

:v) carry out shelf-life studies on the product •

.Jutlined in this Progres s Report are inve stigations on:
:5) moisture, ester and total acid levels in some market samples, of

cassava dough,
ii) moisture and total acid levels ,of dough prepared without innocul~,

compared with those of dough'prepared With some selected innoculao
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r, NIATERI.ALS AND MEl',HODS

SCREENING OF MARKEl' S.AMPLES FOR MOISTURE. ESTERS,
TOTAL ACIDS AND VOLATrtE ACID CONTENT

Twenty (20) samples of cassava dough were purchased from four
different markets in Accra; and stored at freezing temperature to
arrest f'e rmerrta'tdon ; The samples were then analysed for the various
parameters.

MOISTURE
About 2g samples were dried in cooled weighed dishes in an

air-oven at a temperature of about 105°C until a constant weight was
obtained. Moisture was calculated as the Lo ss in weight of the sample
on drying (A.O.A.C. 1970, 7,003).

2,,1,2 ESTERS

The esters were determined using the A.A.C. C. (1976) methods
appropriately modified to suit the sample under investigation.

A 10% (wi v) slurry of the dough sample was prepared in a 500rnl
flask-the particles were kept in suspension by agita~ing the flask by
hand at ten-minute intervals for thirty-minutes. The extract was
thoroughly filtered to remove all the starch, 250ml .or the filtrate
and a little caborundum was slowly distilled from a 500ml flask into
a 200rnl volumetic flask until full or almost full. It was diluted to
the mark with water and mixed,

100ml of the distillate was trasfered to a 500ml flask and a few
drops of phenolphthalein added; The volatile acids were exactly
neutralised and a measured excess of O.IN NaOH added.

A reflux air condenser (.6ocm long) was connected to the flask
and the flask heated for 2hrs on a boiling water bath. It was then
cooled and the excess alkali titrated against O.IN H2B04.

Each ml. of decinormal alkali ~ !'or tr<u saponificati.on ia
equivalent to O.OO88g ethyl acetate. _



..•. 4- -

TOT111 ACIDS

Total acidity of the samples was determined using a modification

r:::fthe AACC(1976) method,.as deoribed byPlahar (1983). A 10% (w/v)

0lur~ of the sample was prepared as above but in a 250 ml. flask.

The extract was fir terer} and ali;C!:u~tes of the filtrate were used to

~otermine titrable acidity by titrating against O.IN NaOHstandard

Eolution. The acidity was estimated as lactic acid.

EFFECTOF ADDITIONOF DIFFERENTINNOCULANTSON
~HE MOISTUREAND ACID CONTENT OF AGBErJIMA

PRE? ARATIONOF SW.PLESFORANALYSIS

Fresh cassava tubers were purchased direct from the farm, peeled,

washed and frozen. The tubers were taken from the freezer when required,

thawed and grated.

In one set of samples (SET I), after grating, the mash was divided

into 500g portions in 5 sets of beakers representir.g the 4 different

Lnnoou'Larrts to be used and the control sample. Each of the 5 sets

consisted of 4 pairs of· beakers labelled 0, 24, 48 and 72 hours,
representing the expected periods of fermentation (in hrs). For each

pair of beakers, one was innoculated with 25g (5f'tO innocuJ.ant, whilst

the other was innocuJ.ated with 10g (2%) or 50g (10%) as the ccse may be,

The control was not Lnnocu.Labed,

After the required period or ~ermentationt~~ ~in each beaker

is divided into two portions. One portion is pressed (or dewatered)

whilst the other is not. Both the pressed and unpressed .samples are

analysed for the various parameters and the rest of the samples frozen

to arrest fermentation~ . '.
In another set of samples (SET II)~ a~er grating, the mash was

divided into 1 kg por+Lons in 5 pairs of beakers again Tepre:!enting the

4 innoculants and the c antrol. The beakers in each pair were Irmooul.atred

as in the first set of samples. Each beaker was allowed to undergo

fermentation for 3 full days but then samples for analysis were taken

at 24hrs intervals from e ach beaker at),d fermentation allowed to continue

in the remaining portion until the end .of the 72hrs when tfe la.at sample.
,

is taken. As in the first set of samples analyses ~ere carried out for

both pressEd and unpressed samples.

In a thicl set of samples ~. tra.dition-'l1. rnenhod of p~ing whiut

fermenta.tion pr-ooe-sds was used. The grated mash was divided into . .'.
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2.2.2 PREPARATION OF INNOCuLANTS

2,?q2 ..1 INNOCutUM I (bRtED)

Fresh .assa~a·tubers were peeled and sun-dried for a period
, ~

of 3 days after which they were milled into a fine flour and used

• . ~~. ::::,.2 INNO CULUM II (WRAPPED)

Fresh cassava tubers were peeled and wrapped in a polypropy-

lene sack and kept in a closed container in a dark cupboard for

6 days after whi0h it was masheQ by hand and used.

20202.3 INNOCULUM III (SOAKED)

Already peeled and frozen tubers were cut in smallchumks and

soaked in water for 3 days a~ter which they were grated and used. '

2.2.2.4 INNOCULUM IV ( COOKED)

Already peeled frozen tubers were thawed sliced and cooked

after which they were mashed and used.

3 ~ RESULTS AND D1SCUSSIONS

,30 t MOISTURE, TOTAL ACID AND ESTER CONTENT OF SCREENED MARKEl' SilMPLES

From the results in Table 1 it is abse r-ved that for the 20 marke'f

samples screened. The moisture content ranged between 46.5ro-52.5~~with

the majority of the samples (about 14) lying within the range of

48.0-49.9% moisture content. The average moisture con+errt calculated

for the 20 samples was found to be 49.11% with a standard deviation of

1.37 meaning that within the 95% confidence limits' a moisture content

of 46 .62-51.85 is acceptab1e. But considering the' modal range and t~~

mean, it can conveniently be said that a moisture content of 48'.0-50%

is ideal f'or- "agbal.Lma",

JUso the total ac:irl.s content rangets between 1'•.01-2. 73, on dry

weight basis, with about 12 out of the 20 samples lying within the

range of 1.60-1.99%. The mean total acid content is 1.82 with a

standard deviai;ion of 0.37'. This implies that within the 95% confi~

dence limits a total acid level of 1.09-2.55 can be taken as accept-

able for agbelima.· howev~r COl'lS-id9ring the modal range and the mean,

a value between one s+andard deviation on either side of the mean

(ie. 1.4.5-2.19%) can be taken as ideal.
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, I . 1 RESULTS FOR SGR.EmED M.@KEI' SAMPLES.L

SAMPLE MOISTURE eo TOTAL ACIDS (%) ESTERS (%) i
J

A 48.18 1,74 0.440
B 48.75 1~93 0.373
G 48.90 1174 0.338
D 49.60 1.94 0.310
E 52.30 1.95 0.278
F 47.57 2.36 0.141

G 48, tJ 1.65 0.130
H 46~62 1..97 0.1'23
I 47.75 I 1.55 0.331
J 49.07 1.98 0.345I
K 48.58 i 1.,64 q.305
L 49.34 \ 2.15 0.352
-a r 48.39 I -::',09 0.109.:.,~

I

N 52.34 I 1 01 0.117
C 48.43 I o 288! 2 73
P 49.68 \ 1.77 o 103I
Q 48.90

\

1.62 0.440
R 49.05 1.28 0.467

I·S 50.28 ·1.67 0.464
I

T 49.62

I
1.55 0.478

AVERAGE 49.11 1.82 0.297
STllNDARD DEVIA-

TION 1.37 0.37 0.132
V.ARrANGE 1.88 0.14 0,,018
MODilL CLASS 48.0-48.9 0.90-1.09 0.30-0.39

",
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The distribution of the values for the ester content is very
hapharzard. The standard deviation of 0.132 obtain~is too bi6
compared with the mean of 0.297. The results are therefore not
stastically reliable and no definite oonc Lua i.on can be drawn from
them until further investigations have been carried out.

:; n MOISTURE CONTmT OF '1ERMF.NTED S.AMP1liS

For both set I and II samples the moisture content of the
pressed samples is observed to be lower than that of the unpressed

samples. But this is to be expected because pressing is a dewatering
process which invariably reduces moisture content.

3.2.1 SRT I SAMPLES

For the control (ie uninnoculated) dough, the moisture content
of all four pressed samples, fall within the r~~ge of the market
samples screened. However only 3 fall within the 95% confidence
limits and none of them within thepropoooo ideal range The r'eault$_
are shown in Table 2

For the dough samples innoculated with innoculum I all four
pressed samples fall within the range of the market samples, but
again only three (3) within the 95% confidence limits and 1 within
the ideal range.

With the inn.a~llum II pressed samples, all of them fall-within
the 95% confidence limits whilst 2 are within the Ld.ea'L range.. -

With the samples Umoculated with Ennoc.u'Lumiv only one of the
pressed samp'Les showed a moisture content outside .t.hezmge of the
market samples screened, whilst two of the remaining three fall within
the 95% conf1.den.cG.limits and the ideal range.

Even though theSe results are indicated they cannot really be
us ad to judge the qua14ty of the laoora.tur;r.ffi_mp}.e~ bef)a'\l.sethe aim of
pressing~ during th»~QUrse of the experiments was to reftuce the
moisture content of the samples to a level comparable to that of the
market samples, Howsver it is worth no'ti.nr;th3.t the ease of' pressing
out the liquid was influenced to some extant by the period of fermen-
tation. The longer the fermentation, the more difficult it was to
squeeze out the liquid; and hence fo~the pre?sed samples it oan be
observed that the moisture content seemed to inc~se with the duration
of fermentation. This is however not the case with tho ~aed samples.
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TABLE 2 MOISTURE CONTENT OF SEr I. SAt'1PJ,~;~

TYPE OF % OF I UNPRESSED SilMPLES PRESSED SilMPLES
INNOCULUM INNOCULUM PERIOD OF FERMENMION PERIOD OF FERMENTATION .

USED USED 0 24 48 72 0 24 48 72-
--

CONTROL 0% 62.22 61.02 58.73 6-1,27 50.38 50.52 51.60 51.92

I 5 % 59.47 59.85 60.06 60.10 48.59 50.15 51.80 52.13

II 5 % 58.27 61.•20 ;&.68 56. <;u 47-.47 49-.57 50.94 50.95

III 5 % 61,.50 61.~1 63.68 62.35 4(3.90 49.,25 50~85 53.02

IV \ - - - - - - - - -
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Fig. 1 shows the variation in moisture content of the set I
unpressed samples with time. With the innocullum I samples, there
is a gradual increase in moisture content throughout the fermentation
period •. The innocullum II samples showed an initial rise in moisture
content during the first 24 hrs of fermentation followed by a fall in
the moisture content until the end of the third day of fermentatioh.
On the other hand, the control showed a decrease in moisture until
the end of the second day of fermentation with the final 24 hrs of
fermentation seeing an increase in moisture content. With respect to
the innocullum III samples a slight fall in moisture content was
observed after the first 24 hrs. This was followed by a sharp increase
during the next 24 hrs and then a descrease towards the end of the 3rd
day of fermentation •

.As can be seen the variations observed are very irregular and no
immediate explanation can be offered for them until further investiga-
tion have been carried out.
SEI' II SAMPLES,

Results tor the set II samples are indicated in Table 3 and 4
and in figs. 2 and 3.

For the oontrol experiment.the results indicate that all the
pressed samples have their moisture contents falling within the range
of the market sam~les screened, and also within th~ 95% confidence
limits but with on1.ytwo falling within the pr-opos ed ideal range.

With the Lnnccu'l Ium . I pressed sampl.es, resuits for the 2%
innoculated samples, showed that, one is outside the range of the
market samples ,three within the 95% confidence lirnits and none
within the ideal range, However for the 5% i~.cculated samples all
are within the range of the market sa.!llp1lesand the 95% cont::ide.n.ce
limits, but only one ia within the- proposed ideal range.

Results for tba inno~lum' III pressed samples, show that with
5% innoculation, all the samples except one, showed a moisture ~ontent
-aithin the range of the market samples*, three- within the. 95~ oonfidence
limits and none within the ideal range. .
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TABLE 3 MOISTURE CONTmT OF SEI' II SAMPLES

TYPE OF % OF UNPRESSED SAMPLES PRESSED Sj~PLEt1
INNOCULUM INNOCULUM PERIOD OF FERMENT ilTION PERIOD OF YERMBNTllTION

(IN HRS) r n HRSI

USED USED 0 24- 4-8 72 0 24- 4-8 72

CONTROL o % 61.39 60~23 58.06 57.91 50.15 49.77 . 4-8.73 51.00
I 2 % 59.4-5 60.83 57.51 56.24- 52.84- 51.65 50.21 50.75

5 % 58.50 57.79 56.98 53.70 51.14 50.02 4-7.99 50.25

II - - - - - - - - -
III 5% 59.55 59.39 60.84- 60.17 51.52 52.77 51.64 50.36

10 0; 57.97 61.68 60.89 59.11 51.65 52.66 53.90 51.44-

IV 2 % 59.4-2 61.96 58.29 57.70 53.84- 54.12 48.87 50.91
, 5 % 61.89 60.05 58.67 57.25 53.99 4-9.63 49.38 51.68

- 11 -



TABLE 4 TOTAL ACIDITY OF SET I SAMPLES ON WET WEraHI' BASIS

UNPRESSED SAMPLES PRESSED SllMPLES
TYPE OF % OF

PERIOD( OF 1FENTATION PERIOD OF ~~ENT ATION
INNOCULUM INN.OClmJM IN HRS IN HRS

USED USED 0 24 48 72 0 24 48 72

CONTROL - o.124 0.511 0.473 0.743 0,113 0.322 0.380 0.540

I 5r 0.158 0.630 0•.608 0.844- 0.135 0.484 0!507 0.653

II 5 % ' 0.192 0.653 0.709 0.653 0.•135 0.551 0.540 0.619

III 5 7'- 0.158 0.788 1.024 1.069 0.113 0.574 o 799 0.810

IV - - - - - - - - -
----- ..- ... ---. --- -.. -. - - - 1,.-_ ..•.... -•.. -

- 12 -
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The observed trend for the itmocullum IV samples isn't much

different. The 2% innoculated samples have two samples falling

within the general range and the 95% confidence limits but only

one in the ideal range: The 5% innocullated samples indicate three

samples within the general range and the 95% confidence limits and

two within the ideal range.

The graphs showing~the variation in moisture content of set II

unpressed samples with time (Figs. 2&3) present a p:..ct ::."eIT.'.1Ch

different from that of the set I samples. Unlike the set. I sc:'·::)'~.9.?

the variation in moisture content of the set II samples with time

seem more regular. In Fig. 2 it can be observed that all samples
"

showed a general decrease in moisture content with time. And in

Fig. 3 with exception of the innocullum III samples which showed a

slightly irregular pattern, the other two showed a gradual decrease

in moisture content during the course of the fermentation.

TOTAL ACID CONTENT OF fERMENTED SAMPLES

A look at the results in Table 4'::-11 6 indicate that with

exception of two of the 5% Innoculant III u.mr-ee sed samples -Bf set

set I, the acidity of all the samples fall far ,below the range of

market samples. This could be due to inadequate fermentation resul-

ting from improper prepAration of the various innoculla or the

freezing of the tubers prior to fermentation wh;ich might have

destroyed the natural Lmcr-of'Lo r-a of the tubers.'

SET I S.MIPLES

The graph 1n Fig 4. indicates that there is a general trend 0-£'

increase in ~idity during the feri:nentation per:tod. This is pe r-- .

fectly so for the Innocullum III samples which :registered the r~igh-

eat ,acidity throughQUt the t~ days of ferxoontation. The Innocu-

llum II samples showed a slight drop in acidity during the 3rd day

of fermentation whilst the InnoouUum I and control sampLes showed.

a ~light drop du~ the 2nd day of t"ermentation followed by a sharp

increase auring the 3I'i day.
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TABLE 5 TOTAL ;'CIDTTY OF SET I SAMPLES ON DRY \VEIGHI' BASIS

llli'PRESSED SAMPLES PRESSED Sl\rIrpLES
TYPE OF % OF DURATION OF FERMENTATION DURATION OFrERMENTATIONINNOCULUM INNOCULUM (IN HRS) (IN HRS

USED USED 0 24 48 ·72 0 24 48 72

CONTROL - 0."328 11.310 1.145 1.918 0.228 0.650 0.785 1.123

I 5 % 0.390 1.569 1.522 2.115 0.263 0.971 1.052 1;364

II 5 % 0.460 1.683 1.716 1.515 0.257 1.093 1.101 1.262

III 5 % 0.410 2.037 2.819 . 2.839 0.221 1.131 1.626 1.724

IV - - - - - - - - -
-.l.

- 16 -



TABLE 6 TOTAL ACIDITY OF SEr II SllMPLES ON VlTEl' 'WEIGHT BASIS

TYPE OF % OF UNPRESSED SJ\MPLES PRESSED SAMPLES

INNOCULUM INN 0CULUIvl DURATION riN ~~ENTATION DURATI~N OF:) FERMBNTATION
IN HRS

USED USED
.

0 24 48 72 0 24 48 72-

CONTROL - 0.140 0.576 0.540 0.563 0.126 0.360 0.423 0.563

I 2 % 0.162 0.464- 0.540 0.621 0.099 0.360 0.455 0.500

-- 5 % 0.140 0.500 0.572 0.648 0.108 0.423 0.4-82 0.621
II - - - - - - - - ..

III 5 % .0.140 0.360 0.554 0.684- 0.136 0.279 0.473 .0.5,76

10 % 0.140 0.38.3 0.531 0.675 0.132 0.329 0.410 ,Qe?,22

IV 2 % 0.140 0.612 0.581 0.657 0.140 0.41+1 0~q59 ..0.603

5 % 0.131 0.509 0.648 0.621 0.149 .0.440 0.572- 0.603

. - , .-_.,
....... -. - -

- 17 -
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TABLE 7 TOTAL ACIDITY OF SEl' II SAMPLES ON DRY V'iTIGHT BASIS

TYPE OF % OF UNPRESSED SAMPLES PRESSED SAMPIJES.

INNOCULUM INNOClJLUM DURATION OF FIDlli1ENTj~ION DURATION OF j'ERMBNTATION
(IN HRS) (IN HRS)

USED USED 0 24 48 72 0 2.4- 48 72

0.363 .1.288 1.338 0.825 1~14-9
\

COWl'lWL - 1.4-50 0.253 0.717

I 2 % 0.400 1.185 1.271 1.4-19 I 0.210 0.74-5 0.914- 1.015

5 % 0.337 1.185 ·1.330 1.400 0.221 0.84.9 0.927 1.24-8

II - .. - -. - . - - - - -
III 5 % 0.34-6 0.886 1.415 1.717 0.280 0.591 0.978 1.160

10 % 0.330 0~999 1.358 1.651 0.273 0.695 0.889 1.075

IV 2 % 0.34-9 1.609 1.393 1.553 0.303 0.961 0.898 1.228

, ~t.- 0.344- 1.270 . 1.568 1.535 0.324- 0.874- 1.130 1.24-8

- - -- - - ..~- - -------- .--- ------

- 18 -



TABLE 8 MOISTURE.AND TOTAL ACIDS CON'l'ENT OF THE INNOCULANTS USED

INNOCULUM MOISTURE (%) A C I D I T Y ( 1c)
WET WT. BASIS DRY ViT. BASIS

I 11.79 0.11'1 0.194

II 52.20 0.653 1.366

III 72.54 0.048 0.174-

IV 72.43 0.054- 0.196

- 19 -
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, SET II SllMPLES
As can be observed in Figs 5 and 6, the set II samples also

ind.icate a general increase in acidity with time This trend is
more obvious for the 5% and 10% innoculated samples than for the
2% innocul~ted samples which showed some degree of fluctuation.

The fall in acidity of some of the samples during the 2nd day
of fermentation (see Figs 4 and 5) could be due to the fact that
conditio~during that period of fermentation might have been favoura-
ble for esterification reactions which used up the acid~. This
~xplanation would however need to be confirmed by estimaling the ester
content of the dough at varmous stages of the fermentation process and
correlating this with the total acids content.

A similar explanation as above could be offered for the drop in
2.cidity during the 3ro day of fermentation for the Innocullum II and
I~nocullum IV samples in ~igs. 4 and 6 respectivley.

The observed increases in total acidity after the decrease, could
~lso be due to the growth of hitherto dormant strains of other acid
~roducing microorganisms whose growth might have been favoured by the
:trop in acidity. This fact voul.d also have to be confirmed by s:tudying
the microbial flora of the fermenting mash during different stages of
the fermentation process.

4.0 CONCLUSION
From the results of the investigation it is observed that moistur€

content and total acid~ty of market samples of agbelima ranged between
1-!-6.5~52.5 and 1.01-2,7.3 (on dry wt. basis) respectively' and even th
~~hough some ideal value have been suggested in the dLscus sLons above
it must be admitted t~at the sample size used in this investigation is
not large enough to permit these sugg..astBd ideal values to be taken as
~he standard. More samples would therefore have to be screened before
,2 conclusion can be reached on what shoul.d be the s.tandard mois.ture and
total acid level of Agbelima.

Also as indicated in the discussion the low acid levels of the
:':~<3rmentedlaboratory samples compared with the market samples could be
3.ttribulable to improper p.;reparationof innocUlla Or i.mprop€r handling
(freezing) of the casaava tubers prior to proceasdng ,
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'':':lGrawould therefore be the need to carry out a thorough investigation

i:,-~, the mode of preparation of the various LnnocuLln , study their micro-

~:iological and biochemical properties, and successfully produce them in

'~'~J :.o.b. before further investigations are carried out.' In addition .cas sava

'''''ors intended for investigations must be used fresh from the farm without

Since some of the trends observed in the moisture and -total acid contents

.3 ,-:rlG of the laboratory samples were irregular, it would be noces sary to

C ,':!f'j,rmwhether these trends are really as they are before investigating the

L."..,:;.'lying causes for such trends.

A thorough study on the aIdehy'Le and ester content of the dough could

L .: :':-ecar-rd.ed out because the method available did not yield r-epr-oduc i.b'le

:'cful ts, and a trial attempt to use it for the market samples gave very

i'Tegular results as indicated in Table 1 and in the discussions. A more

suitable method may have to be found to enable this study to be earried out

effectivley since it would contribute in a large measure to understanding

some of the observed trends in total acidity during fermo,ntation, and also

in establishing suitable process parameters for the dehyd~ated fermented

cas sava dough.

One general conclusion that can however be c.ra,m from the observations

c:.d'J is that the LnnocuLen+ III, prepared by soaking tubers in water f'oz- 3

3 ,:~_~ys,seems to be more effective as far as acid production in the fermenting

;:'".,3 h is concerned.
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