




































































































































































TABLE 6b

SWELLING AT 70°C

BULK

TIME

(fermented) Groundnut ( steamed)

BERODUCGCTS VOLUME 0 1 5 10 15 30 60
( emd) MINS,
Roasted : Roasted : Cowpea flour
Corn( 10 Groundnut ( Steamed) 17.0 42,0 4.0 45,0 46,0 4.0 46.0 46,0
minutes)
Roasted : Roasted : Cowpea flour : ; ; S
corn( 10 Groundnut ( Steamed) 17.0 40.0 42,0 | 43,0 bhe©. | 4ka5 445 L5
minutes)-
Roasted : Roasted : Cowpea flour
Corn{ 15 Groundnut ( Steamed) 17.0 26,0 38,0 38.5 INVAL 41.0 41,0 41.0
| _minutes)
Spomted . CWpea flour 16.0 45.0 47.0 l*-705 14—8-0 14'809 ll-aoo 158.0
Corn ( Steamed)
Sprouted : Steamed : Cowpea flour | 12,5 35.0 37.0 38.5 29 39.5 39.5 39.5
Corn Groundnut Steamed)
Roasted : Roasted : Roasted ; =
2%19') Seowndust Cowpes 14,0 32,0 |34.0 | 350 | 35.0 76,0 | 36.0 | 36.0
f,"::;;‘;ﬂ‘)’ et : Spass | 13.0 7.0 2.0 |40.5 |41.0 | 41.5 | 1.5 |40.5
Corn dough : Steamed : Cowpea
flour 160 5 ‘0‘3.0 lc-5. 0 lblko ll—}o 0 2{—3- 0 1#30 0 2“3‘ 0

19
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‘ ké@rj@;g@wg@,a fl@ur and st»eame(_ir_groundnut. This difference is due to ground-
;A:m-rw;ij&@h haé high fat. Fats and surfactants are known to siow down the
uptake of water by starches. Fats and fatty acids are known to affect
gelatinization of starch. Heckman 197/ ( cited by Deshpande 19852) reported
that slow rate of _wét_er penetration into starch granu.lé may be due to
the formation of a fatty Layer around the starch granule leading to the
formation of amylose~-fatty acid complex which is insoluble and restrict
swelling of starch by stabilizing the granute structure, This mgy account
for the low swelling of sprouted corn, steamed compea and steamed groundnut.
. The swelling of the blend containing roasted corn, roasted groundnut
and roasted cowpea is lower than that of roasted corn at 10 minutes, roasted
groundnut and steamed coypea. Here the cowpea is roasted. The roasting of
‘ &h‘eli.pg@e-qﬂw have resulted in decrease swelling of this blend., The cowep
~ cowpea starch might have lost its glandular structure than the rav starch

in steamed covpea. Increase imbibition of water by the sterch granules

B Ok thoinonsase ool Ling at 70°C than 29°C for this blend.
&2 g
meatbtneatmmt by using drum dryer may further account for the
g of the blend.

: resting that the swelling of the blend containing corn

d), cowpea flour and steamed groundnut has it swelling at

. '@?’Q"j The microbial action on starch during ferment ation



s
pmmw account for the slow swelling capacity of corn dough, steamed

~ cowpea and steamed groundnut blend at 70°%C than at 29°9Cc. At 299 the
ﬁlOdificat ion by the drum dryer might have favoured the Water imbibition
espacit,%( of the starch. Further modification of the starch by heat treat-

t7u°C results in the loss of glandulesr structure of the starch.

o

ment at

400

This is significant becuase when we take a close look at the swelling
:

curve a‘i: 7u°C, it increases initially and started decreasing. The decreacing

swelling time is when the starch Lost its glandular structure.

{
Generally, the blend containing corn dough, steamed cowpea and strea
i

s%e-'-gnea;groundnut has the highest swelling capacity. This can be due to

-— T :
3‘ tye faw#urable modific ation of the starch granules during the drum drying.
e 1

Q i
he lLowest swelling was @pbserved in blend containing roasted corn roasted
~7 :

—

ﬁ groundnut and roasted cowpea.




=130 ‘ L
AN LOGRALE. THARA(TERICIICS

| ":‘(
) 1400 - 8
i e S
= </
H old Hold
. Roagied Cornlivminuts) - Koasted Gravmdnut - .CO“’PQV‘ (IOU" (S Heomed)
3300~ 4\ = KOC'S’*(’L! Corn (L(, rv\;r\nﬂ(j’); N v . o o

3 %) (2 2 Kpc)sfad Corn (28 mminutis): v o v v
b i L Lo (iDwinute ). Roosted Groundnut - Kous+ed (bwpee
| :,J‘ Pz brn "“'}UU"VH( f'f;(',\x(,-&(,"é') :"{'C’amt‘& Girpund it .:" (ﬁ*"lmf'.’ LU'.U()QC« Flon
E 2 €

Q¢ Y

ty

9 W

G

)

¢ ¥

o«

@ 10 A

20 wD GO €0 100 120 1%0 16D 1 8p
: Scale S g e © mins
TS T TIME (IYuNS§




e

- 59 '_

‘highest peak viscosity was recorded with the olend containing roasted corn
at 10 minutes. Increasing the roasting time to 15 mimutes decreased the

viscOsity by 50 Brabender units, PFurther increase in roasting time to
WBLE - 7 . i

25 minutes decreased the peak viscOsity by 70 Brabender units.
} The peak viscosity is an important characteristic of any starch or

flour and is concentration dependent., Tune viscosity at a particular con-

! H

centration reflects the apility of the starch granule to swell freely
%}efc’)ré physical breakdown, When the starch solution is cooied, the wviscosity
f—

?ww@d a considerable increase indicating a tendency toward association

" of starch molcules.

The blend containing roasted corn (10 minutes) roasted groundnut and

%ﬁﬁaﬁfed cowpea had the highest intial paste viscosity of 93°C. Like the

tn;h.cer: blends, its viscosity increased moderately throughout the cooking

s) roasted groundnut and stcamed cowpea flour. The decrease in

y may be due to restricted swelling of roasted cowpea.



PASTING PROPERTIES OF BLENDS
AMYLOGRAPH SENSITIVITY CATRIDGE = 500cmg

composition of slurry = 12}
T ABLE
N o
PASTE £ 95°C ’ 50°C
BLENDS TEMP., °C PEAK | 95 C | HOLD 50 C HOLD

Roasted Corn : Roasted : Cowpea
Flour 78 220 50 100 150 220
(10 minutes) Groundnut ( Steamed)

Roasted Corn : Roasted : Cowpea
flour 82 170 30 - 90 160 170
(15 minutes) Groundnut ( Steamed)

o'

Roasted Corn : Roasted : Cowpea
flour 92 150 0 30 10 150
(25 minutes) Groundnut ( Steamed)

Sprouted : Cowpea

Corn flour a . O g ! 2
Sprouted : Steamed : g%gxe‘a 0 0 0 0 0 0
Corn Groundnut ( Steamed)

Corn dough : Sprouted : gfvggga 0 0 0 0 0 0
(Fermented) Corn ( Steamed)

Corn dough ; Steamed : g%g%a 85 70 0 10 30 70
(Fermenged) : Groundnut ( Steamed)

Roasted Corn : Roasted: Roasted 9% 11,0 0 20 L0 140

(10 minutes) Groundnut Cowpea
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& thegglgggymeswhleh hydrolyse the starch during cooking to degtrin- and

sugar resulting in less swelling, In view of this, if a product which

thickens upon cooking is desired, one Will need tO use a minimum of 12
Soures 9F Varl: :

slurry composition. The energy denéity is therefore increased as a result

of reduction in bulk density.

.. Through the action of x- and B-amylases, the starch in sprouted corn
Was broken down to maltose, dextrin and other oligosoccharides. Through
their superior water binding cspacity sugars preferentiaiiy tie up HpU

moxe’euies“and withhodd them from starch, Presence of sugar therefore

inhibit binding of' Water by starch hence prevent gelatinization (Meyer 1974).

L L
T ald-Le
g e SUMMARY OF RESULTS ON SENSORY EVALUATION BASER
yRrae e g O
Varisti

_ Table 8 ANUVA SUMMARY TASLE FUR TASTE

“af ss ms F-value F~tapb.
B2 o8 4275 b 15 1.696 2.10
2 Aelg (s T2 2eaY Bl

e -

68 B0 78 . 1 28

%8

level of signiticance




COLUR

Taplie 9: ANUVA SUMMARY TABLE FUR U WUR

Source of Varia-

da arf ss ; ms f-value F-tap.
Panelists 9 15, 1625 ‘ Al 5N UebbBU 2410
Treatments 2 155575 b.6657 2.5435 Seilo
Error 68 178.25(5 ‘ 2.6219
Total 79 207.38(5
-'F.L«AVDUR
Taple 10: ANUVA SUMMARY T ABLE FOR FLAVOUR
Source! of | iy !
Variation af ss ms F-value F-t ap
Panelists _ ) 211125 2. 3458 O, /390 2.1/
,‘E_‘-z:eg?;mgnj;s 2 4.5375 2. 2087 O. (147 el
rror 68 215.83/5 3.1741
¥ G panel 1ot :
mwa g 79 - 2A1.4875
ANUVA SUMMARY TABLE FOR CONSISTENCY
SRR gy F-value Fet ap
36, 8@25 3.9847 1.4.292 2.10

25,0375 12,5187 k.4g02

3.75




NERAL ACCEPTASTLITY

fu ‘\1,, T

Tedle 12 ANOVA SUMMARY TiBEL FOR GENERAL AGCEPTABILITY,

Source of ar

Tairs.ab 105 sS ms F-value F-tab
P;.?geii;ts ‘ 5 50.7 ‘ SRbBTE e akalLCeil o0 22110
’;I?r‘e‘agt“n.lrents 2 11.4.25 5e/125 2. 10V 3ed5
Brror 68 95825 2.044.5
» T%al ‘ 9 21195
. F—ta;b-ulated value of 5% level of significance

Refer to rav data on appendix 2 to 6.

Ll~ Lf-, DISCUSSIUN UN SENSURY EVALUATIUN

oy
i E
———

1 Foods consu
: ANUVA summary for taste is given on table 8., The F-value tapulated
: sk SOnEuineT s .

o s h:tghar than the caleulated value which shows that there is no difference

ané steamed groundnut Wwas best accept ed.

uunﬁ.“ﬂ iy is & Bive
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fn‘éogs‘h ve different colours. For example 'tomprurn' is obrown in colour
V;hu‘e'kolce' or 'akasa' is wnite in gppearance. Hence it is significant
that the panelists did not show any differ:.nce since they all exposed
éolwa‘OT the products. Treatments given to the products also did not
show any varigtivn in colour acceptapility. Sprouted corn, corn dough
(fermented), steamed cowpea flour product Was highly accepted in terms
of colour.
FLAVOUR

The results are in Tdable 9. The ANOVA summary shows that, there is
;50" vériatiOn in neither panelists nor treatments given to the products
in terms of flavour. This can be explained that, the panelists consume
férment%d, malted and roasting foods., The roasted foouds consumed are
roasted groundnut dnd maize hence they are used to the fiavour. Fermented
?5“6&3’ ;Té‘en'sdméd included Kenkey, 'koko', Fante Kenkey etc. Therefore the

?g@';lgsuhers are used to the flavour of these treatments given to the pro-

T Rbmeyur the
_ % 'fsv.f This 1s also in Line with the aim of' the project i.e. to develop

m nm; quite different from what is locally consumed. In terms of

: %%,ga.sted gorn (25 minutes), roasted groundnut, steamed cowpea
v ;a.'g;‘_agcept‘ed. The acceptability can be due to changes
g% Lfi.avour.

» tﬂv s - gredic -
} 'g%'n; 1isﬁﬁem,g 5;5 given on Table 10,
=~ Wil

.

Wmﬂ% d:xff‘erertme 1n the treatment
x -, :
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@éﬂﬂuct,ed, it showed that the difference between sprouted corn and
‘roasted was not significant. Also the difference between fermented corn
dough and roasted corn was not significant at all to affect consistency.
However, the difference between sprou;c ed corn and fermented corn dough
w‘aa found to be significant. This difference is expected because the .
microorganisms acting on corn dough make the nutrients more available

and ther starch when cooked, gelled, The sprouted corn had x— and B—amylOses
acting on the starch to Low molecular weight compounds e.g., maltose,
dextrin etc. These compounds do not absorp much water hence reduce bulk.
The errmented dough however absorbs a Lot of Water. Hence the consistency

1)

ans not expected to pe the gsame., This is in line with the ccmment one

01‘ the pane.LJ.sts made that "some Of the products are too watery hence
made them unattractive". This shows that the consistencies were not the
al‘amé for all products though the same amount of water was added to them.

g;er*mented corn dough, steamed cowpea and steamed groundnut product was

however ‘bhe most accepted product in terms of consistency.
& NCCUP Abn

S GENER AL ACCEPT ABI LITY

‘summary is presented on Table 11. Itt shows that all the

”f‘é’fr‘éﬁeé“i‘n'general accept ability of the products. The

'E"Eﬁé‘préaueﬁs'alsa did not affect the overall acceptapbility
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Therefore the highly acceptapility of these products shown by the panelists

el sreh

does not guarantee the product to be highly marketable. It is possible
ﬁﬁéf thé 'bénelist belong to certain community who like the type of treat—
ments i"givfen to the products. The product containing sprouted corn,

steamed covpea, steamed groundut was the most accept able product.
"cowcwsxum
Chemlca.l and functional properties of the cereal-legume products -

shoned that pretreatments of the corn, cowpea and groundnut prior to

AV

b.LendJ.ng significantly influence the properties of the products. Processing
: treatments such as roasting, sprouting, fermentation, steaming and drum
5 dry:mg greatly determined the moisture, protein, fat, calcium and Crude

flbre contents of the products. The products generally have high protein

and fat eontent and hence gqualified to be used as weaning food., The drum

drylng’af the pre—gelatinized products makes the products more convenient
| ;';; 1\gnorant mothers especially illiterate mothers and those who are always
1. w;t;p;.;;. w:Lth the:l.r daily business and don't have time to cook for their
The;euproducts can be used to alleviate some of the protein-

@,sture content of the Dblends was generally low due to the use

Ty

mwer mo:.sture was Observed in product count aining

v F -

HOELARN
_llmeums roaating t:.me decrease moisture content
AV alenle

rm‘.ﬁ AN e
' 8 shﬂwed h:gher mO:Lsture countent,
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g@é@gp@igg of the corn dough product at 70°C was due to damage of the
stareh .granules due to the high heat treatment éf the 7 drum drier,
Th:,s }pgq@uet therefore can be best uéed with coird water., The water absorp-
tion of the roasted blends decreased with increasing roasting time.
Swelling of the products was higher at 70°C than 29°C except corn dough
produects. This decreased in swelling was due tO0 damage to the starch
grains. However, the corn dough product showed highest swelliing capacity
gt,29°C due to favourable changes induced on the starch gramules. The
swel ling. of roasted corn products decreases with increasing time Of roasting.
Tlpe,, sprquted corn, cowpea flour product show the highest swelling at 7U°C.
In general the products swelled moderately. As a Weaning food, high
-ﬂ:eilingi:v.ixi lead to thick viscosity of products hence Less will be
cronsumgd.ét a meal,

Cooked paste viscosity characteristics shows that increasing roasting
'time of _,:FOm;.in the blend may ir_xcrease the pasting temperature and decrease
~ peak @y@.ﬂgi‘qx, NO viscosity change during cooking was formed in products
&mn%ﬁ@@m&gprmted corn, This is possibly due to amylose actiﬂty on

__ﬁﬁg‘,q@g@hoﬂs‘that germinated grains can decrease the bulkiness of
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eeds calcium substitution, Fish with bones can be used to fortify

the products to raise their calcium level. ALsO priox- to drum drying,

- -.r
Ls

GUGU5 can be added to increase the calcium com:ent.

¥

The fibre content of the products are generalily Low hence will

not interflere with the absorption of the nutrlents.

™ \\1'. Y

From the sensory evaluation, all the products were highly accepted

in terms of colour, flavour, taste and general - acceptability. The

s I

consgistency of the products only showed variations and this was expécted.

With the varlatlons in consistency the products canserve different purposes
#‘v
as Weam.ng f‘ooa.

1.

J REGOMDATIONS
1. The weaning foods prepared should be fed to laboratory animals

to determine the biological value of the products.

{ - L3011,

2. Mutritional evaluation of the products to determine amino acid
composition and digestibility since the heat treatment by drum

ing is hJ'gh to deplete some essential amino acids. Therefore

8 bef'ore processmg and after drum drying.
1851 5t e

n of the produets with hlgh calcium product is
'_1;':J
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APPENDIX I
QUESTIUNNAIRE FOR HEDONIC SCALE

Name: I EE R R R RN EE RN A NN NENNERNENENENNNSR] D&te LR B E RN R R RN R NEER]
Bvaluate these f0od samples for colour, flavour, taste, consistency and
general acceptability using Hedonic scale on the terms provided, Use

the codes on the samples for the evaluation,

Consis= Taste Geners&l

Golour | Rlavour ¥, .oy Acceptability

Like extremely
Like very mich
Like mach

Like moderately

Neither like nor
dislike

Dislike moderately

Dislike much

Dislike extremely

comn.ntﬂ S0 0000008000000 0000000 0000000000000 00P0SI20000O°C00C°000s 0080600
S8R0 00000000000 NONORENEANLANRNNRLDINNLAGOERNSIOOROOINNOOIOORORIGOROGEORADS
000000 000000020000 0000000 0200000008090l RN eRRRPReRR00dEOoNREICEREROVEOEOROEOVOTOEOROas
B 0000 000000009280 000RRR0800RRR0dRRRlnatineloReRsdessd000000000080C0S

S0 0000000000000 RNl IR BRI RREN R0l etalondsni i cesecBand®ansse




LEPRDIX 2
L 5 6> i 8 9 10 - Tot al
e e 7 4 Gl 7 60
L o N 9 6 8 4 2 M 7 59
L g 5 4 5 8 6 59
D 8 5 6 2 6 8 5 b 5 52
E DR 5 5 7 6 5 1B 5 53
F B2 .3 6 8 5 3 3 6 52
& 2E, 7 5 5 7 8 6 5 8 66
© o SRS TR SRS B A 5 s

A = Roasted Corn: Roasted Gr oundnut: Cowpea Flour ( steamed)

B = Roasted Corn (10 minutes): Roasted Groundnut: Cowpea ( steamed)

ted Qérn.LZO minutes): Roasted Groundnut: Covpea Four ( steamed)
D = gprouted Corn: Cc;wpea Flour ( steamed)

E outed Corn: : Steamed Groundnut: Cowpea Flour ( steamed)_

Gﬂrn(ﬁ minutes): ROasted Groundnut; Roasted Cowped

( fermented): Sprouted Corn: Cowpea Flour (Steamed)

~ steamed Groundnut: Cowpea Flour ( steamed)



PmsTS/scuRE ‘

Tot al

10




P ANELISTS/SCORE

Total

(0]

1

o1

58
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APPENDIX 6

GENERAL ACCEPT ABILITY

SAMPLE , PANELISTS/SCORE

D T N T R S 10 Total

A G 6T 7 b 5 6 B i B 9 58

B b 5 3 9 5 / 3 4 S} 7 55

C HeatEe 7 o 5 5 5k 5 53

D S RS 3 BlLai 7 3 B, 9 63

E T T 7 7 3 7 G S 5 65

g F 4 e L 7 4 Lo & 8 7 53
fA 8. 6 B 2 6 o L 4 8 8 57

5 F 8
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