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ABSTRACT

The influence of natural fermentation, malt additiand soya fortification on the sensory and physicemical
characteristics of ‘lbyer’, a sorghum gruel was died. Eight gruel samples were produced and subjeto
sensory evaluation after which the most accepthibdewere reproduced for further quality’ evaluatiorhe pH and
titratable acidity (TA) ranged from 4.88 to 6.16c80.31% to 0.14% respectively for the gruel fronmfented meal
with added malt (FGM) and that produced from nomdfented sorghum meal (NFG). Fermentation with malt
addition considerably lowered the pH and increasbd TA of the products. Fermentation coupled withitm
addition also resulted in products of reduced vsitgg higher total solids, total soluble solids,lbuensity and
energy values.
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INTRODUCTION

Ibyer, is an indigenous non-alcoholic gruel maderfrcereals (maize, sorghum and millet) consumethbeyTiv

people in the Middle Belt of Nigeria, particulaityBenue State. It is prepared by cooking recanmstit cereal flour
or wet milled paste in water. There are two typekyger; the sweet type (unfermented) called Ibyayohon and
the sour type (fermented) called Ibyer-i-angen[1].

According to [2], sorghum protein is reported toltw in lysine, methionine, and tryptophan (lystmeing the most
limiting with a chemical score of 37) and needdbé&supplemented. [3] explains that legume protflike soya
protein) are good sources of lysine but some aseifosulphur containing amino acids (methioninesteine and
cysteine). [4,5,6] note that because of this wethkn deficiency of lysine in particular and thetfttat cereals are
consumed in relatively large amounts by the wodgylation, it is necessary to supplement its proteiimprove
the quality of those deficient to specific amindadac Hence, nutritionally balanced local foods t¢enproduced
using cereals-legumes formulations, where they wéinplement each other with respect to the limitémgino
acids.

African traditional cereal gruels consumed by aglahd children alike, usually have low energy awmdrient
density. Such bulk high fibre diet with low energyntent will not provide the sufficient nutrientsaded to sustain
growth. Consequently, [7,8] explain that denseetygare likely to provide children (and adults a)ikvith a higher
daily intake of energy and proteins. Several tetdgies have been developed to increase the nutaisthtenergy
density by reducing the bulk while ensuring thegcesity remains acceptable. These include theotigedustrial
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enzymes such as amylases (or amylase-rich foodledlsas natural processes of fermentation, gerigna
sprouting [9,10].

Cereals and legumes (sorghum and soyabeans icupar}iare widely available, widely consumed anidtieely
cheap. Hence, nutritionally balanced local food$igh nutrient and energy density can be produsidgucereal-
legumes formulation and applying such technologies.

This work therefore sets out to produce sorghunelgitwer using various technologies and study tifeuénce of
fermentation, malt addition and soya fortificatiom its sensory and physico-chemical characteristics

MATERIALSAND METHODS

Sorghum Sorghum bicolor and soyabean${ycine maximawere purchased at the Wurukum market in Makurdi,
Benue State.

Soya flour production
Soyabean flour was produced according to the mstHedcribed by [6,11].

Sorghum Malt Production
Sorghum malt was produced according to the metlesdribed by [9].

Production of meal formulations

Sorghum grains were cleaned /sorted manually, teshahd split into two portions. One portion wag-drilled and
sieved (500 microns) to obtain sorghum meal whisdt 8% (w/w) was added to the other portion prmimilling.
Each of the two portions were further divided it portions, one with added soy flour in the rat® 30 (i.e. 70
parts sorghum meal to 30 parts soy-flour), andther without soy-flour.

Sorghum gruels of various formulations were madeguthe traditional processing method as a basis.

Production of fermented and non - fermented gruel samples.

Fermented gruels

100g portions each of the respective formulatedisn@as, FSG, FGM, and FSGM) were mixed with watethie
ratio 1:1% (w/v) and allowed to ferment overnigh® (hours) at room temperature. The fermented peasethen
mixed with the predetermined quantity of cookingevg400ml water per 100g portion), and poured atmoking
pot. This was cooked for 10-15 minutes with corimsi stirring to prevent sticking and lump formatiafter which
it was poured into a clean plastic container abelkd appropriately.

Non-fermented gruels

The formulated meals (100g portion each) of NFGSSFNFGM and NFSGM were also mixed with water i@ th
ratio 1:1% (w/v) prior to addition of cooking watetO0mis) and subsequent cooking with continuoirsrsj for
10-15 minutes. The cooked non-fermented gruel was tpoured into a clean plastic container and letbel
appropriately.

QUALITY EVALUATION

Sensory Evaluation

Eight coded gruel samples were presented to fifsmmni-trained panelists comprising staff and sttelefi the
College of Food Technology, University of Agricuity Makurdi. The samples were evaluated for tastéur,

flavour/aroma, texture and overall acceptabilitysonine — point hedonic scale [4]. Results werdyaed using the
ANOVA and Turkey's test was used for mean sepanatl®]. The five most acceptable gruel samples weea

reproduced for further evaluation.

Physico-chemical evaluation
The viscosity was determined using Brookfield Viseder [13[, pH and titratable acidity using mettodd10]. The
total solids (TS), total soluble solids (TSS), dtk density (BD) as described by [14].
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RESULTSAND DISCUSSION

TABLE 1: MEAN SCORES FOR SENSORY EVALUATION OF GRUEL SAMPLES

Sample means

Gruel Sample Tasts Colowur Flovour Texture Creerall
Aroma Acceptability
NEG 5352 53" .02 4,08 552
FG 34+ 530 6.3% 533 572
NFSG 18°¢ 15°¢ 578 34¢ 15+
FG 40° 550 552 39 512
NFGM 43¢ 480 552 552 14+
FGMM 6.62 7.7 6.3¢ 39 6.8¢2
NFSGM 34¢ 570 6.3¢ 57% 522
FaGM 42¢ 550 52@ 16+ 34+

Means not following by the same superscript insda®e column are significantly different{®.05)

NFG: Non-fermental gruel

FG: Fermented gruel

NFSG:  Non-fermented soya-fortified gruel

FSG: Fermented soya-fortified gruel

NFGM:  Non-fermented gruel with added malt

FGM: Fermented gruel with added malt

NFSGM: Non-fermented soya-fortified gruel with adidealt

FSGM: Fermented soya-fortified gruel with addedtmal
DISCUSSION

Sensory evaluation

The results of sensory evaluation are shown in&abhbove. There is a significant difference at|&%l among

the gruels in terms of taste and colour. The ressiftow that samples NFG, FG, FGM and NFSGM are not
significantly different from one another in tasfédey are similar and taste better. However, theysagnificantly
different (P< 0.05) from samples NFSG, FSG, NFGM and FSGM. ims$eof colour, sample FGM is significantly
different from all other gruel samples £€/.05). It had the most acceptable colour.

There is no significant difference in the flavouoiaa, texture and overall acceptability of the ggemples at 5%
level. Thus the samples were similar in flavounaap texture and overall acceptability (P < 0.05).

TABLE 2: RESULTSOF PHYSICO-CHEMICAL EVALUATION

Gruel rH Titratable acidity ~ Viscosity Total Total Soluble Bulk density
Sample [(az % lactic acid) (cps) Sohd (%) Sohd (%) (g/cm?)
FG 3.692 0.15¢ 2440 173F 7.8 1.17¢
F5G 561 0.24% 2502 17.8¢ 700 1.164
FGM 488¢ 0312 2430 19.4¢ 1032 125t
NFG 6.162 0.14¢ 2430 16.44 g2t 1.00®
NFSGM 6.132 022t 2420 20.62 86" 1282
Means not followed by the same superscript in #mescolumn are significantly different €70.05)

FG: Fermented gruel

FSG: Fermented soya-fortified gruel

FGM:  Fermented gruel with added malt

NFG:  Non-fermented gruel

NFSGM: Non-fermented soya-fortified gruel with addanalt.
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Physico-chemical evaluation
The results of physico-chemical analysis of theegsamples are as shown in Table 2 above. Thekadthe pH,
titratable acidity, viscosity, total solids, tosmluble solids and bulk density.

There is a significant difference €20.05) in the pH of the gruel samples, which ranfyeth 4.88 to 6.16. The pH
of samples FG, NFG, NFSGM and FSG are not sigmifigadifferent from one another i.e they are simila
However, sample FGM is significantly different (moacidic) from others except FSG. The fermentedelgru
samples had lower pH values than the unfermented. @onsequently, the acid content (titratableiggidias also
lower in the unfermented samples. This is due pbssd the production of organic acids from ferrmedsie sugars
during the fermentation. Such trend has also beparted by [10] where pH of fermented maize-cowweaning
blends ranged between 4.4 - 5.3 and the unferménéed 6.8. Also, unfermented sorghum flour hasbeported
to have pH of 6.5 (titratable acidity 0.30) whikriented ones ranged from 3.6 — 4.6 (titratablditgd.86 — 1.13).
[1] also reported pH values of 3.8, 3.9, 4.4, antifér sunfermented, room-fermented, room-fermeated boiled
as well as sun fermented and boiled gr(isger).

There is a significant difference in the titratalaeidity of the gruel samples (P < 0.05). SamplevFzas a
significantly higher acidity than the other samplsamples FSG and NFSGM are not significantly déffie and are
therefore of similar level of acidity while, sampINFG and FG are also of similar (lower) titratadbédity. Sample
FGM was found to have the lowest pH (4.88) and ésghitratable acidity (0.31). This can be attrdulto the
cumulative effect of malt addition and fermentataond would help improve keeping quality of grueldmntrolling
microbial activity. It has been reported that fenteel foods with low pH have some antimicrobial\dties [15].
There is a significant difference in the viscosifythe gruels (P 0.05). Sample FSG which is thetmassous is
significantly different from all others in terms wiscosity. However, other samples are similar sititeey are not
significantly different from one another. Thosewitdded malt (i.,e FGM and NFSGM) had lower vali3(and
242), meaning that they are slightly less visctnasmtthe other samples. [16] also reported thatreppaeduction in
viscosity was better with gruels prepared with AfRREatment (i.e added malt) than with gruels fronfietmented
flours. The soya- fortified fermented gruel (FS@)JHhhe highest viscosity (250 cps) most likely dmehe added
bulk contributed by the soya-flour. [15] howevesports lower viscosity in porridge cooked from femted cassava
flour than the product from unfermented flour. TlEsdue to activities of the amylase-producing miorganisms
that break down starch into simpler sugars relgasound water and thus reducing viscosity. SuclpEnmsugars
do not have the matrix configuration for amylaseviy [15]. They add that effective increases meegy density
are associated with reduction in viscosity.

There is a significant difference in the total dslcontent of the gruels at 5% level with sampl&SM having the
highest TS followed by FGM, which are both sigrafitly different from each other and from all otsamples.
However, samples FG and FSG are similar and aterlibin sample NFG. The gruels are significantfgcent (P

< 0.05) in terms of TSS content. Sample FGM hashtgkest (10.5%) and is significantly different fratre other
samples, while samples NFG and NFSGM are not $ogmifly different from each other. NFG is also $anito
samples FG and FSG which both have similar TSSecbaind are therefore not significantly differens% level.

The total solids and total soluble solids contdsb das the same trend as the gruel viscositieapea FGM and
NFSGM were found to have total solids and totalistd solids contents of 19.40 and 10.5; and 20 &6
respectively exceeding those of FG, FSG and NF®IEra). Sample NFSGM has the highest % total splids
perhaps because it is unfermented and has addiiolids contributed by the addition of soya fland malt.

In terms of bulk density, the gruels are all sigmiftly different from one another €0.05). The best being sample
NFSGM, followed by FGM, FG, FSG and NFG respectivéhe bulk density ranged from 1.09 g/cma3 for tiog-
fermented gruel sample (NFG) to 1.28 g/cm3 for faamented soya-fortified gruel with added malt (NG/),
following a similar trend as the total solids wimples with added ARF (malt) having slightly higlkialues than
the others.

CONCLUSION
Based on the results obtained above, it can becaedhat:

i. Fermentation with malt addition and soya-fortifioat resulted in higher acidity, and lower pH valuwéggruels
with correspondingly lower microbial count. This wd translate into better shelf stability and safaftgruels.
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ii. Fermentation with malt addition resulted into prodof reduced viscosity, higher total solids, taaluble solids,
bulk density and energy value. Thus enabling tleglyetion of high nutrient and energy density grymissible of
being utilized as weaning foods.

iii. Fermentation with soya-fortification resulted irtieased viscosity.
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