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The separated roots and shootsTeft after malt extraction from the young sorghum seedlings
are collectively called Sorghum sprout and being regarded a waste. The study was designed
to investigate the effect of different processing methods on the nutritive value of malted
sorghum sprout (MSP). The MSP was divided into three parts: raw (RMSP), alkaline (wood
ash) treated (AMSP) and fermented (FMSP). The proximate composition, fibre fraction and
the mineral contents were determined and all data obtained were subjected to one way
analysis of variance. Results revealed that the proximate and fibre fraction values of MSP
were significantly (p<0.05) influenced by the processing methods. The highest dry matter
(82.34%), ether extract (1.76%), ash (15.52%), neutral detergent fibre (63.00%) and
hemicellulose (39.00%) values were recorded in FMSP. Fermentation and alkaline
treatments reduced the crude protein while it increased the ether extract and nitrogen free
extract of the MSP. Ash had the highest percentage valuein fer mented malted sorghumsprout
(FMSP) and the lowest in raw malted sorghum sprout (RMSP). The concentration (g/kg) of
calcium (14.45), phosphorus (67.92) and potassium (6.59) were significantly (p<0.05)
highest in FMSP. The concentration (mg/kg) of iron (947.50) and copper (21.50) observedin
AMSP were significantly (p<0.05) higher than the values obtained in FMSP followed by
RMSP. It was observed that fermentation and alkaline treatment employed reduced zinc
concentration values of the MSP. It can be concluded that fermentation processing method
used in thisstudy presented the best resultsin terms of the chemical and mineral composition
values.
Keywor ds: Malted sorghum sprout, alkalinetreatment and fermentation

I ntroduction supply of the conventional feed sources
Farmers are presently undergoing a low have stimulated research into
livestock production as a result of an unconventional feed materials that are
incessant rise in the cost of feed ingredient biologically quantitative (Akpodiete, 2008)
which caused some farmers closing down locally available, less expensive and non-
while others were forced to reduce their edible to man such as malted sorghum
production capacity. The major reason for sprout (Ekenyemet al ., 2008).

the increased cost of feedstuff has been Malted sorghum sprout (MSP) is a non-
attributed to increased competition conventional feedstuff in the feed industry.
between man and livestock. Tuleum and The separated roots and shoots left after
Patric (2007) reported that increased usage malt extraction from theyoung germinating
of conventional feed sources resulted in sorghum seedlings are collectively called
high cost, shortage and scarcity of Sorghum sprout (Aletor et al., 1998). The
feedstuff. However, high cost and irregular MSPhasalot of prospect as afeedstuff for
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the livestock industry. It is rich in organic
nitrogen (lkediobi, 1989). The MSP
contains 88.79% dry matter, 26.38% crude
protein, 2.35% ether extract, 5.21% ash,
51.06% nitrogen free extract, 49.57%
neutral detergent extract, 31.25% acid
detergent fibre, 3.92% acid detergent
lignin, 18.32% hemicellulose

and 27.33% cellulose (Saka et al., 2016).
Aning et al. (1998) reported that
magnesium was the most abundant mineral
while potassium was the least in MSP,
However, among the trace minerals, zincis
the most abundant while copper isthe least
in MSP. Sorghum sprout is reported to
contain a considerable number of amino
acids with low level of methionine, lysine
and threonine. Anti-nutritional factors in
M SParetanninand hydrogen cyanide.

Van Buren and Robinson (1981) reported
that tannins affect the growth of animals
majorly through the effect of astringent
taste which affects palatability and
decreases feed consumption. They form
complexes with proteins which reduce its
digestibility and also act as enzyme
inactivators. All these factors result from
interaction of tannins and proteins to form
soluble and insoluble complexes, an
interaction that depends primarily on
relative proportions of protein, phenol and
cyanide causing poisoning in the gastro-
intestinal system of the animal (Wheseler,
1994).

Detoxification by means of processing
might beagood meansof reducing thelevel
of anti-nutritional factors and thereby
increase the nutritive value of MSP.
Fermentation of malted sorghum sprout has
been reported to increase the relative value
availability of limiting amino acids. Romo-
Parada et al. (1985) reported a 92%
reduction of tannin content of ahigh tannin
sorghum cultivar asaresult of fermentation
while Hassan and El Tinay (1995) reported
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63 and 61% for two cultivars of sorghum at
the end of a 14 hour fermentation period.
Alkaline treatment of high fibre roughages
has also been investigated extensively and
therearenumerousreviewsof their effectin
improving feeding value of test ingredients
(Wanapat et a., 1985). One economical
alkaline sourceiswood ash. Thisstudy was
therefore designed to investigate the effect
of different processing methods on the
chemica and mineral composition of
malted sorghum sprout.

Materialsand Methods

Sourceand processing of thetest ingredient
The malted sorghum sprout (M SP) wasthe
brown type as against the white one
reportedto below intannin (Dogget, 1988).
The MSP was purchased in its dried form
from Life Care Ventures Limited, Sango
Otta, Ogun State. It was then divided into
three parts and processed. The processing
was carried out according to the procedure
of Fanimo and Akinola (2006). The first
part was not treated (raw), the second part
was akaline (wood ash) treated and the
third part was fermented naturally. The
alkaline treatment was done by mixing 5kg
of raw MSP with 300g of wood ash. The
entire mixturewasthen mixedin 20 litres of
water and left in a container for 72 hours
with frequent stirring. The mixture was
brought out and water was allowed to drain
after which it was sun dried. Fermentation
involved the use of water and polythene
bag; water was mixed with the dried malted
sorghum sprout at aratio of 2:1 so that the
entire sprout was moistened. The mixture
wasthentransferredinto air-tight polythene
nylon and fermented under room
temperature for 96 hours (4 days).
Thereafter, it was spread on concrete floor
for sundrying. Theraw and processed MSP
were then stored in adry place until when
neededfor laboratory analysis.
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Chemical Analysis
Proximateand Fibre FractionAnalysis
The proximate analysis was carried out at
the Department of Animal Science,
Ruminant Microbiology Laboratory,
Faculty of Agriculture and Forestry,
University of |badan, Ibadan, Oyo state
while the fibre fractions was carried out in
thelaboratory of Department of Pastureand
Range Management, College of Animal
Science and Livestock Production, Federa
University of Agriculture, Abeokuta
Subsample of the raw and differently
processed M SP were dried at 60 °C for 24
hours and ground to pass a 1-mm sieve
screen using laboratory hammer mill
machine. Dry matter (DM), Ash, crude
protein CP; (N x 6.25), ether extract (EE)
and crude fibre (CF) were determined on
dry samples according to the methods of
AOAC. (2000). Fibre fractions. neutral
detergent fibre (NDF), acid detergent fibre
(ADF) and acid detergent lignin (ADL)
were determined (Van Soest et al., 1991).
Cellulose was calculated from the
difference between ADF and ADL while
hemicellulose was calculated as the
difference between NDL and ADL. All
anayses were performed in triplicate and
werepresentedonaDM basis.
Determination of dry matter
2g of the sample was weighed into a
previously weighed crucible. The crucible
plus sample taken was then transferred into
the oven set at 60°C and dry to a constant
weight for 24 hours. At the end of the 24
hours, the crucible plus sample was
removed fromthe ovenand thentransferred
to desiccators, cooled for ten minutes and
weighed. The weight of empty crucible
(W,) Weight of crucible plus sample (W),
Weight of crucible plus oven dried sample
(W)
(%DM) of Dry matter =W3-WO0 x 100
W1-WO0
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% Mooisture=100- %DM
Determination of ash content
2g of the sample were weighed into a
porcelain crucible. This was transferred
into the muffle furnace set at 550°C and | eft
for about 4 hours. About this time it had
turned to white Ash. The crucible and its
content were cooled in a desicator and
weighed. This was done in triplicate. The
percentage ash was calculated from the
formulabelow:
%Ashcontent=W2 -W0 x100

W1 -W0
Weight of Empty crucible (W,), weigh of
crucible plus sample (W,) while weight of
crucibleplusash (W,).
Nitrogen Free Extract Determination
Thiswas determined by subtracting sum of
(Y%oMoisture + % Crude Protein + % Ether
extract + % Crudefibre+ %Ash) from 100.
NFE = (100 - (%M + %CP + %EE + %CF +
%Ash)
Crudeprotein determination
The determination of crude protein in a
residue involved three stages of analysis
namely; Digestion, Distillation and
Titration.
Digestion: 0.5g of each finely ground dried
samplewasweighed carefully into kjeldahl
digestion tubes. Onekjeldahl catalyst tabl et
and 10mL of conc. H,SO, were added into
thetube. Thesewere set intotheappropriate
holeof thedigestion block heatersinafume
cupboard. The digestion was left on for 4
hours, after which a clear colourless
solution was obtained in the tube. The
digestion was cooled and carefully
transferred into 100ml volumetric flask,
thoroughly rinse the digestion tube with
distilled water
Didtillation: 5mL of the digest was pipette
into the body of the distillation apparatus
viathe small funnel aperture. 5 ml of 40%
(W/V) NaOH was added. The mixture was
steamed and distilled for 2 minutesinto a50
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ml conical flask containing 10 ml of 2%
boric acid mixed with indicator solution
placed asthereceiving tip of the condenser.
The boric acid plus indicator solution
changes colour from red to green showing
that al the ammonia liberate have been
trapped.
Titration: The green colour solution
obtained was then titrated against
0.01NHCI contained in a 50 ml burette. At
the end point or equivalent point, the green
colour turnsto wine colour which indicates
that all nitrogen trapped as Ammonium
Borate (NH,),BO,) have been removed as
Ammonium chloride (NH,Cl)
The percentage nitrogen in the sample was
calculated using thisformulg;
%N =
Titrevaluex Normality HCI x Atomic massof N
Weight of sample
The crude protein content is calculated by
multiplying percentage Nitrogen by a
constant factor of 6.25i.e. % CP=% N x
6.25
Ether extract Determination: 1 g of sample
wasweighedintofat freeextractionthimble
and plugged lightly with cotton wool. The
thimble was placed in the extractor and
fitted up with reflux condenser and a250 ml
soxhlet extraction flask which has been
previously dried in the oven, cooled in the
desiccator and weighed. The soxhlet
extraction flask was then filled to % of its
volume with petroleum ether (boiling point
40-60°C) and the soxhl et apparatuswas set
up. The heater was put on for 6 hours with
constant running water from the tap for
condensation of ether vapour. The set is
constantly watched for ether leaks and the
heat source was adjusted appropriately for
the ether to boil gently. The ether wasleft to
siphon over several times (10 — 12 times)
until it was short of siphoning. After this,
noticed petroleum ether content of the
extractor was carefully drained into the

157

petroleum ether stock bottle. The thimble
containing sample was then removed and
dried using a clock glass on the bench top.
The extractor, flask and condenser were
replaced and the distillation continues until
theflask ispractically dry. Theflask, which
now containsthefat or oil wasdetached, its
exterior cleaned and dried to a constant
weight in the oven. If the initial weight of
dry soxhlet flask isW, and the final weight
of oven-dried flask + oil/fat is W,,
percentage fat/oil is obtained by the
formula:
Etherextract(EE)=___ W1 -W2  x100%
Weight of sample
Crude-fibredetermination
2.0 g of the samplewas accurately weighed
into the fibre flask and 100 mL of 0.255 N
H,SO, added. The mixture was heated
under reflux for 1 hour with the heating
mantle. The hot mixture was filtered
through a fibre sieve cloth. The filtrate
obtained was thrown off and the residue
wasreturned to the fibre flask to which 100
mL of 0.255 N NaOH was added and heated
under reflux for another 1 hour. The
mixture was filtered through a fibre sieve
cloth and 10 ml of acetone was added to
dissolve any organic constituent. The
residue was washed with about 50 ml hot
water onthesievecloth beforeit wasfinaly
transferred into the crucible. The crucible
and residue were oven-dried at 105 °C
overnight to drive off moisture. The oven-
dried crucible containing the residue was
cooled in adesiccator and later weighed to
obtain the weight W,. The crucible with
weight W, was transferred to the muffle
furnacefor ashing at 550°C for 4 hours.
The crucible containing white or grey ash
(free of carbonaceous material) was cooled
in the desiccator and weighed to abtain W,
The difference (W, — W,) gives the weight
of fibre.
The percentage fibre is obtained by the
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formula:
%Crudefibre= W1 -W2
Weight of sample
Neutral Detergent Fibre (NDF)
Determination
19 of each dried samplewasweighed into a
beaker. 100 mL of neutral detergent
solution ( at room temperature), was added
together with a few drops of decaline and
0.5g sodium sulphate, measured with a
calibrated scoop and fit the condenser. The
solution was rapidly brought to boil and
was boiled for 1 hour, timed from the onset
of boiling. It wasthen removed and allowed
to stay for 10 minutes. Filtered through a
tared crucible using gentle suction and the
residue waswashed with portions of almost
boiling water and then washed twice with
acetone. The crucible and the content was
driedinanovenat 103°C for four hoursand
allowedto cool in desiccatorsand weighed.
NDF(g)=a—b x100

kg W
Where a=weight of dry crucibleincluding
fibre(g)

b=taredweight of dry crucible

W =sampleweight (gDM)
Cell solubleconstituents (g/kgDM) = 1000-
NDF
Acid Detergent Fibre determination
(ADF)
About 1g of each dried samplewasweighed
into abeaker. 100 mL of cold sulphuric acid
was added together with a few drop of
decalineand fit the condenser. The solution
was rapidly brought to boil and was boiled
for 1 hour, timed from the onset of boiling.
Filtered through a tared crucible using
gentle suction and the residue was washed
with almost boiling water until no more
foam is formed then washed with acetone
with acetone until no more colour is
removed. The crucible and the content was
driedin anoven at 103°C for four hoursand
allowedto cool indesiccatorsand weighed.

x 100
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ADF=a-b x100
w

Where a = Weight (g) of dry crucible
includingfibre

b=Weight (g) of tared dry crucible

W =sampleweight (gDM)
Hemicellulose (g/kgDM) = NDF-ADF
Acid Detergent Lignin determination
(ADL)
Prepare the acid detergent fibre (ADF).
Cover the contents of the crucible with
cooled (15°C) 72% sulphuric acid and stir
with aglassrod to asmooth paste, breaking
al lumps. The crucible was half filled with
acid and dir at hourly intervals as acid
drains away. After three hours, acid was
filtered off as much as possible with
vacuum, the contents was then washed with
hot water until from acid. Stirring rod was
removed and rinsed
The crucibleand the content wasdriedinan
oven at 103°C for four hours and the
crucible was ignited in a muffle furnace at
500°C for three hours and then allowed to
cool indesiccatorsand weighed.
ADL=a-b x100

W
Where a = Weight (g) of dry crucible +
sampleafter treatment
b =Weight (g) of dry crucible after

washing

W = Sampleweight (gDM)

Cellulose (g/kg DM) =ADF-ADL
Mineral Determination
The mineral analysis determination was
carried out at the Ingtitute of Agricultural
Research and Training Moor Plantation,
Apata, Ibadan (IAR&T).
Individual samples of the raw and
processed MSP were digested with nitric
acid / perchloric acid mixture (4:1 v/v).
Macro minerals (Ca, P, K and Mg) and
microminerals(Cu, Znand Fe) inthedigest
except P were determined with atomic
absorption spectrophotometry. The



Processing methods of malted sorghum sprout impacts on the nutritive values

concentration of Potassium (K) was
estimated with a flame photometer. The P
was determined with vanadomol ebdate and
the colour red with spectrophotometer at
490nm. Concentration of Calcium,
Phosphorus, Magnesium, Copper and Zinc
was determined with atomic absorption
spectrophotometry (Fritz and Schenk,
1979).

Statistical Analysis

Data collected were subjected to one way
analysis of variance (ANOVA) and
significant means among variables were
separated using Duncan multiple range test
(SAS, 2001).

Results and Discussion

Presentedin Table listheeffect of different
processing methods on the chemical
composition of MSP. The highest dry
matter value obtained after fermentation
process may probably be dueto the soft and
porous texture of the MSP resulting in
maximum moisture loss. The
microorganisms must have utilized some
moisture for metabolic activities thereby
increasing the dry matter content. The
result obtainedinthisstudy wasin linewith
what was reported by Saka et al. (2016).

Fermentation and alkaline treatment
reduced the level of crude protein whilethe
ash (15.52%) and neutral detergent fibre
(63.00%) vauesincreased in the processed
MSP. The decrease in crude protein values
of the processed MSP compared to RMSP
observed in the study was similar to results
reported (Fanimo and Akinola, 2006; Saka
et al., 2016). The FM SP had the highest ash
value (15.52%) followed by those that were
alkaline (11.25%) and the lowest value
(7.13%) was observed in RMSP. The crude
protein of RMSP was higher while ether
extracts, ash and cellulose contents were
lower thanthevaluereported by Aning et al.
(1998).

In addition to variation in method of
processing and storage, a large proportion
of the differences in chemical composition
of the MSP used in this study compared to
reported values of Aning et al. (1998), can
be attributed to the varieties of Sorghum
used. The chemical composition values of
MSP obtained in this study were dightly
different fromthevaluesreported by Sakaet
al. (2016). This could be attributed to the
fact that they were not sourced from the
same place, therefore affirming the
differencein thevarietiesof sorghumused.

Table 1: Effect of different processing methods on the chemical composition of malted sorghum sprout

Parameter (%) MSP AMSP FMSP

Dry matter 79.20+0.07° 66.44+0.03° 82.31+0.042
Crude Protein 27.55+0.06? 20.40+0.08° 23.20+0.09°
Ether extract 0.31+0.02° 0.31+0.01° 1.76+0.04%
Ash 7.13£0.03° 11.25+0.05° 15.52+0.03%
Nitrogen free extract 36.11+4.652 15.71+0.09° 28.26+0.08°
Neutral detergent fibre 53.00+0.00° 55.00+0.00° 63.00+0.00*
Acid detergent fibre 18.00+0.00° 38.00+0.007 24.00+0.00°
Acid detergent lignin 10.00+0.00° 25.00+0.00° 15.00+£0.00°
Hemicellulose 35.00+0.00° 17.00£0.00° 39.00+0.00*
Cdlulose 8.00+0.00° 13.00+0.00? 9.00+0.00°

ab.cMeans in the same row with different superscripts are significantly different (p<0.05)
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Table 2 shows the effect of different
processing methods on the mineral
composition of MSP. Resultsindicated that
therewere significant (p< 0.05) differences
between raw MSP and the differently
processed MSP in all the minerals
investigated. Fermentation and akaline
treatment employed in this study
significantly increased the phosphorus,
calcium, iron and copper contents of MSP,
However, FM SPrecorded the highest value
of phosphorus, calcium and potassium
content compared to RMSP and AMSP. A
significant (p<0.05) increased in
phosphorus content was observed in AMSP
(58.58 mg/kg) and FMSP (67.92 mg/kg)
respectively. The calcium content of the
RMSP was found to be lowest (p<0.05) at
0.64mg/100g and Wanapat et al., 1985
increased significantly (p<0.05) in AMSP
and FMSP respectively. The highest
magnesium content was observed in RMSP

(10.15 g/kg) followed by AM SP(9.08 g/kg)
and FMSP (7.55 g/kg) respectively.
Alkaline treatment employed here in this
study significantly (p<0.05) increased the
iron and copper content of the MSP than
other treatments. Zinc content was
significantly decreasedinAMSPand FM SP
respectively, compared to RMSP content.
Iron contents were highest (p<0.05) in
AM SPwhilethelowest value wasrecorded
in RMSP. It was also observed that the
processing methodsempl oyed significantly
reduced zinc content of MSP. The
improvement in mineral contents after
processing may be attributed to degradation
of tannin and dhuring which bind the
mineral into low molecules. Ontheaverage
in terms of maor and minor minera
composition values obtained, fermented
malted sorghum sprout gave the highest
value.

Table 2: Effect of different processing methods on the mineral composition of Malted sorghum sprout

Parameter MSP AMSP FMSP
Macro mineral (g/kg)

Phosphorus 30.38+0.38° 58.58+0.33 67.92+0.097
Calcium 0.64+0.10° 5.13+0.08" 14.45+0.05*
Magnesium 10.15+ 0.03? 9.08+ 0.02° 7.55+ 0.05°
Potassium 193+ 0.02° 0.62+ 0.0 6.59 + 0.01°
Micro mineral (mg/kg)

[ron 647.50 £2.50° 947.50+ 12.507 880.0 +20.00°
Copper 11.25+0.75° 21.50+£0.50° 14.75+0.25°
Zinc 41.10+0.40% 29.95+0.30 29.33+0.18°

ab.¢Means in the same row with different superscripts are significantly different (p<0.05)

Conclusion

The study showed that fermentation
processing method among the processing
methods used in this study presented the
best result in terms of the chemical and
mineral compositionvalues.
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