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ABSTRACT

The optimization process for the production of malt from acha (Digitaria exilis) and rice (Oryza sativa) was
studied following standard procedures. By varying the ratio of malted and unmalted acha and rice grains, four
different malt drinks were produced comprising of 3:1 and 3:2 of malted and unmalted achaor rice. The proximate
analysisshowed that percentage crude proteinlevelswere 8.08, 8.91, 9.74, and 8.91 for malt drinksrice (3:1; 3:2) and acha
(3:1; 3:2) respectively, while ash (%) content were0.12, 0.16, 0.18, and 0.20. Ether (%) extract valueswere 19.50, 17.5,
18.5, and 17.0 respectively. The result compare favorably with those of commercial maltinaof 8.59, 15.5, and 0.25
of crude protein, total ether extract and ash content respectively. The result showed that samplerice (2:3) and acha
(1:3) were stable up to week four whereas all others deteriorated from week one up to week four. Organoleptic
score showed that the experimental malt drink compared well with commercial malt drink. Apparently, acha
and rice may be good substitute to wheat or barley for the production of malt drink in Nigeria.
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INTRODUCTION

Thenon-a coholicmat drinksare additiona prod-
uctsto bear which are produced and marketed by sev-
erd breweriesinNigeria Mat drink productioninvolves
theuseof smilar raw materia s, machinery and proce-
dure asin beer brewing??. There are more potential
customersfor themalt drinksthan beer inview of its
non-al cohalic naturd”.

Traditionally, barley mat hasbeen usedinthepro-
duction of extract for making malt drinks. In recent
times, there hasbeen anincreased utilization of localy
grown ceredl s such as sorghum and mai ze as adjunct of
barley maltin Nigerian breweriesfor the production of
brewing extract™. Thisisinabidto curtail the huge
foreign exchange expended on theimportation of bar-

ley used in the production of malt beverages.

Acha, (Digitariaexilis) or hungry riceisindigenous
to West African where it occupies about 300,000 ha
and providesfood for about 4 million peopl€®. InNi-
geria, achaispopularly growninfivestates (Bauchi,
Kaduna, Kebbi, Plateau and Niger) and the Federd
Capita Territory!d. According to Kwon-Dung and
Masaril¥, achaisoneof theworld’s best tasting cere-
ds. Itisoneof themost nutritiousof al gransandisthe
world’s fastest maturing grain2.

Traditionally, achaisused in preparation of unfer-
mented porridgefood and other dishesin Nigerid*. It
isalso used in dietary preparations for diabetic pa
tients?d. Acha could serve as a better aternative to
barley (HordeumvulgareL.) whichisbeing presently
used to produce conventiona beverage (mat drink)i*7.
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Rice (Oryza sativa L.) belongs to the family
gramineae. Riceisthemost popular food eaten world
wide. It isconsumed in the form of noodles, puffed
rice, fermented sweet rice, and snack foods made by
extrusion cooking. Ricecan a so be used asasource of
cered ininfant food preparation®., Itisconsdered most
important stablefood crop and whose potentid shave
not been fully tapped in Nigeria Ricewithalow starch
gdatinizationispreferred for rice puddings, breadsand
cakesand bear adjuncts; thisallowsstarch gelatiniza-
tion at lower processing temperatures, particularly in
the presence of sucrose’®l,

The present study thereforeis designed to explore
the possibility of achaand rice blendsfor the produc-
tion of mat drinks.

MATERIALSAND METHODS

The samples of acha (Digitaria exilis) and rice
(Oryza sativa) were obtained from National Cereal
Research Institute (NCRI) Badeggi, Niger State, Ni-
geia
Maltadrink production

Themat drink was produced inthelaboratory fol-
lowingtheflow chartin Figure 1 below:

Cleaning

Thegrainswerewinnowed manualy usngtray and
sevedtoremovestoneand silts.

Seeping

Thegrains(1kg each of achaandrice) were steeped
in 2 litres of portable water each and left at room
temperature of 35+2°C. Subsequently, water was
changed at six hour intervalsfor aperiod of 24 hours.
Thegrainswerethen allowed to absorb water by Os-
motic processand swell. Water wasdrained off from
the steep using sieveand spread on aplagtictray, cov-
ered with jutesack for better aeration, and moistened
regularly till germination occurs. Ricegermination was
terminated after 72hours (3days) and Acha after
96hours(4days), for maximum malting.

The germinated seedlingswerekilned in oven at
90°C for six hoursto give sweet smelling and apleas-
ant aroma, and therootletsremoved manually.
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Figurel: Flowchart showinglaboratory stepsfor optimal
production of malt drink.

Mashing

Thegerminated grainswere crushed using labora-
tory blender intodurry andfiltered usngamudincloth
to removefibrousindigestible particles. Papainenzyme
wasthenadded for clarification andtestedfor 1hr 45min.

Wort bailing

Wort was heated to 80°C toterminate all enzyme
activity followed by another filtration process. Thefil-
trate was boiled to about 100°C to concentrateto sug-
ary syrup. Caramel colour, little sugar and flavouring
agentswere added asdesired.

The product wasthen bottled in sterile containers.

Organolepticscoring

A 10-man pandlist was organized to determinethe
organol eptic qudity of themat drink produced usinga
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7-point hedonic scal€®.
Thefour blend wereprepared asshownin TABLE
1 below.

TABLE 1: Production of malt drinkswith different ratiosof
ger minated and ungerminated riceand achablends.

Samples  Cereal Geminated  Unger minated
A Rice 25% 75%
B Rice 40% 60%
C Acha 25% 75%
D Acha 40% 60%

The physochemical propertiesof thedrink suchas
pH, refractiveindex, titrableacid, ether extract, crude
protein, carbohydrate and moisture content were de-
termined usingtheAOA C™, method.

RESULTSAND DISCUSSION

The organol eptic test conducted onthefour blends
reveded that sampleA ,B,A and D had thehighest pref-
erencetothecommercia mat drink asshownin TABLE
2 below.

TABLE 2: Sensory assessment of different malt formula-
tionsusing 7-point hedonic scale.*

Sample  Appearance Mfc:éth Taste Aroma aé():(\e/petr:jnlce
A 2°+07 2*+09 2*°+07 3°+09 2°+07
B 2°+12 3*+07 22+06 3°+07 2°+06
C 2°+08 2°+10 2*+07 3*+08 2*°+07
D 2+07 22+08 22+07 32+09 22+07
Cﬂ?g?;ﬁg 22407  2°+08 2°+07 3+07 22409

Results are mean+SD of three replicates; *Values in the same
column with different letter superscripts are significantly
(p<0.05) different; 1.Values in the same column with different
letter superscripts are significantly different (P<0.05); 2.Val-
ues were mean + standard deviation from 10 values (respon-
dents).

TABLE 3: Proximatecompostion of different malt formula-
tion.

Sample Ether  Moisture Ash Cr u_de Carbohydr ate
Extract% Content% Content% Protein% %
A 195+1.2 76+1.0 0.12+0.5 8.08+0.26 72.30+0.5
B 17.5+1.09 76+1.0 0.16+0.25 8.91+0.9 73.40+0.6
C 185+1.5 80+1.5 0.18+0.5 9.02+0.5 71.58+0.5
D 17.0+£1.2 80+1.9 0.20+0.7 8.91+0.8 74.85+0.9
Commercial 5,15 glils  025:0.5 85905  75.66:0.7

malt

Values represent the meant of triplicate determinations = SD
for each sample.

From TABLE 2: the Duncan’s multiple range test
showed that thereisno significant differenceintheor-
ganol eptic scores of samples compared with thecom-
mercial malt. Thisimplied that the appearances of
samplesareliked in ssimilar way. Also therewere no
significant differencesinthe mean score of mouth fed
between the samples, P>0.05. Themouthfed of al the
sampleswereequally preferred. Thetasteof dl samples
wereliked by the panelist as observed from the mean
scorewhich showed no significant differenceat P>0.05.
probability level.

For thearoma, thereweresignificancein themean
score between thesamplesat P>0.05. SamplesA,C,D,
and thecommercid mdt wereliked thesameway while
sample B had alow significanceinthearoma. Thefor-
mation was40% germinated at 60% ungerminated rice
whichimpliesthat thegerminated cered might havemore
impact onthearoma

For theoveral acceptability, therewereno signifi-
cant differenceinthe general acceptability among the
samplesat P>0.05 probability level.

TABLE 3: A closelook at thetable showsthat the
crude protein content valuewaswithin the samerange
with the commercial malt except for sample C with
highest value of 9.02mg/g=+0.5. This led credence to
Victor and James??, that the protein content of acha
grainsishigher, with more methionine and cysteine
compared to other cereal. It requires adequate care
since proteinous matter pose problem of forming ge-
latinous cloudy precipitatein beer and other similar
products®. The proteins are known to be enclosed
inthe endosperm cells of theachaand riceraw mate-
rials. These proteinsare broken down during malting
by proteolytic enzymes*9. In adults, the FAO/WHO/
UNO safeintake of proteins has been reported to be
0.80g/kg for females and 0.85/kg for males*!. Re-
ducing sugarswasfound to abound inthemalt drinks
ranging from 71.58 + 0.5 to 75.66 £ 0.7%/dl. This
indicatesthat the malt drink produced from ash and
rice blends may be agood sources of energy drink.
Sincethey arerichinreducing sugarswhich areeasily
metabolized. Themg or sourcesof sugar inmalt drinks
isthrough the enzyme hydrolysis of the starchy raw
materia sduring mashing*®. Mating a so contributes
to decrease oligasacchandes (Stachyose and Raffi-
nose) content by the graing™. Proteolytic enzymes
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improve amino acid availability hencethevariability which leadsto particular flavour givento thederived
observed inthe pH and titrable acidity of theprod- products®®. No chemical preservative has beeninco-
uctg?l, Germination synthesizesflavor intothemalt  operated into the drink.

TABLE 4: Changesin physiochemical propertiesof malt drink for 4 weeks.

weeks (0] 1 2 3 4

Parameter
& samples

pH

Refrac-tive
index

A B C D E A B C D E A B C D E A B c D E A B C D E

58+ 56+ 56+ 57+ 50+ 56+ 56+ 56+ 57+ 49+ 47+ 45+ 47+ 46+ 45+ 38+ 36+ 38+ 37+ 36+ 41+ 39+ 41+ 40+ 38t
02 02 03 02 03 02 02 02 03 01 02 02 02 03 02 01 03 01 02 02 03 03 03 02 03
1350 1376 1363 1365 1375 1373 1361 1367 1375 1.352 1360 1.354 1350 1360 1.337 1362 1358 1352 1363 1340 1367 1361 1358 1365 1344
+0.1 £02 02 +02 03 +03 02 +02 +03 +0.1 02 =01 =01 02 +02 +02 02 0.1 02 02 +02 +02 02 02 =02
Titratable 326 322 330 335 350 322 320 318 335 345 427 455 415 430 458 525 555 530 541 558 445 480 450 475 490
Acidity +02 +03 402 +02 +02 +02 +03 +03 +02 +02 +02 +02 +0.1 +0.2 +0.1 +02 +0.1 +02 +03 0.1 402 +03 402 +0.1 +0.2

Values represent the mean of triplicate determinations + SD for each sample.

CONCLUSION

Theresultsfrom thisstudy showed that malted ce-
red grains (Achaand Rice) haveavery high brewery
potentias, particularly for malt drinksand can serveas
abetter substitutetoimported barley.
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