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Quality characteristicsof rusk prepared from soybean and

oat based compositeflour

S. D. Daal, S.B. Dabhade, D.T. Bornare and K.P. Babar

Present work have been undertaken to formulate and eval uate the qualities of composite flour based rusk incorporation
with soybean and oat flour. The rusk is prepared from replacement with wheat flour. Five treatments were used with
samplecode T (100:00:00), T, (90.05:05), T,,(80:10:10), T,(70:15:15) and T, (60:20:20) i.€. 0, 5-5, 10-10, 15-15 and 20-20 per
cent replacement of soybean and oat flour with wheat flour. The prepared composite flour based rusk was evaluated for
its sensory acceptability using 9 point hedonic scale. It was found that treatment T, containing 10-10 per cent soybean
and oat got the highest score as compared to other treatments. Hence, this proportion was used for further study of
nutritional analysis and it’s found better result in protein, fat, carbohydrate and fibre. It was concluded that from the
research composite flour based rusk sample T, containing 80 per cent wheat and 20-20 per cent soybean and oat flour was
most desirable in terms of sensory and nutritional quality profile.
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INTRODUCTION

Indiais a devel oping country with alarge segment
of population depending upon wheat, rice and maize as
staple food which provide calories and proteins.
Traditionally only wheat has been used as awholewhesat
meal (Atta) in production of Chapattis, parathaand poori
whereasrefined flour (Maida) findsgreat applicationin
manufacture of bakery foods like bread and cookies.75
per cent wheat is produced as whole wheat flour and
only 25 per cent isused in preparation of bakery goods.
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The main aim for the development of composite flour
baked food wasto meet theincreasing demand of healthy
diet. The composite flour productsfeature acombination
of grains such as wheat, oat, barley, maize, rice, flax,
soybean etc. and provide opportunity for snack
manufacturersto devel op products within animaginative
appearance, featuring new texture and colour with a
beneficial nutritional profile. The use composite flours
are well established in other food sectors particularly
bakery and breakfast cereals. They make a positive
contribution to the taste and texture of products and
consumer readily accept the health benefits. Composite
flour products can contribute to a healthy digestive
system, help in weight control, reduce the risk of
diabetesreducetherisk of cardiac failures. Therewas
aneed to quantify the different levels of variousgrains
for development of baked products (Malik et al., 2015).
Bread may be described as afermented confectionary
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product produced mainly fromwheat flour, water, yeast
and salt by a series of process involving mixing,
kneading, proofing, shaping and baking. Rusk is made
from bread or rusk ishard dry twice baked bread (Joel
etal.,2011).

Composite flour asamixture of flours, starchesand
other ingredientsintended to replace wheat flour totally
or partialy in bakery and pastry products. The use of
composite flours had a few benefits for developing
countries: The saving of hard currency, promotion of
high-yielding, native plant species, a better supply of
protein for human nutrition and better overal use of
domestic agriculture production composite flour is
considered advantageous in developing countries as it
reduces the importation of wheat flour and encourages
the use of locally grown crops as flour Thus, several
developing countries have to take the initiation of
programmesto eva uatethefeasibility of aternativelocally
available flours as a substitute for wheat flour.

Wheat isagood source of caloriesand other nutrients
but its protein is of lower nutritional quality when
compared to milk, soyabean, peaand lupin proteinsasits
proteinisdeficientin essential amino acids suchaslysine
and threonine (Joel et al., 2011).

Besides that, the wheat is also used for production
of alcoholic and other drinks, as well as cattle food
production. However, the wheat is mostly used for flour
production, thus, thebiggest problemof missing foodissolved
by using it. Whest, as well as other corns presents the
cheapest source of energy and calories(Husginet al.,2009).

Wheat isan important part of manufacture of bakery
goods becauseit hastheinherited property to form dough
and retain gases. However, the protein content of wheat
variesfromaslow as8to 15 per cent. Flour isfine powder
made from cereals or other starch based produce. Wheat
flour with different cereal flour used in production of
bakery goods such as cookies, bread and cake.
Incorporation of composite flour into wheat flour for
bakery goods production is expected to produce effect in
the functional properties of the blended samples (Peter
et al., 2012).

Soybean (Glycine max), a species of legume, a
miracle bean, is an excellent health food and it contains
good quality protein but only minimal saturated fat, 21
per cent carbohydratesand sufficient amounts of minerals
and vitamins. Moreover, most of the oilseeds contain 40—
50 per cent oil, where as soybean contains about 18 per

cent of oil. Amino acid profile of soy proteinisexcellent
amongst plant proteins. Hence, it issuperior to other plant
proteins asit contains most of the essential amino acids
except methionine (FAO, 1970), which is abundant in
cereals and it is the most economical source of dietary
protein. Soy protein directly lowers serum cholesterol
levels. Soybean proteinsinclude all the essential amino
acids that are important for health. Soybean protein is
about four times of wheat, six timesof ricegrainanditis
alsorichin Ca, Pand VitaminsA, B, C and D. Fortified
cereal with soy protein, especialy when mixed with proper
ratio, isone of the best sources of protein. Soybean flour
has been used to improve protein quality and shelf-life of
bread. Also, some studies have shown that adding soy
flour (0.5%) to GF flour improvesthe quality of the bread
(Maryam et al., 2016).

Oat belongsto the family Poaceae and genus Avena.
Oats are harvested with their hulls on them (Hoseney,
1994). Among cereals, oats are unique for their high
protein aswell aslipid contents. Oat is aperfect source
of soluble dietary fibre B-glucan, a non-starchy
polysaccharide availablein the cell walls of the aleurone
layer in bran. The most important beneficial effects of
[3-glucan are their contribution to a lowering of serum
blood cholesterol aswell asmoderating blood glucosein
diabetics. Oats havereceived increased interest in human
foods due to the dietary benefits associated with [3-
glucans. Oat products incorporated into bread may
decreaseitsvolume; however, they improve the structure
of crumb together with taste, aroma and nutritive value
of the final product. Oats are an excellent food for
lowering cholesterol and reducing risk of heart disease
because of the high soluble fibre content.

In addition to this it is also rich source of amino
acid, B vitaminsand many minerals. Oats have numerous
uses in food most commonly they arerolled or crushed
into oatmeal or into fine oat flour. Thought, oatmeal is
chiefly eaten as porridge (Vijaykumar et al., 2013).
Present investigation formulated for development of
composite flour based rusk on sensory, sensory and
physico-chemical quality of rusk.

METHODOLOGY
Material:
Good quality wheat, soybean and oat flour, sugar,
salt, yeast, shortening, milk powder were procured from
local market of Basmath.
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Chemicals:

All the chemical s used in thisinvestigation were of
analytical grade procured from standard suppliers. They
were obtained from Department of Agricultural
engineering, Maharashtra Institute of technology
Aurangabad.

Packaging material:

Packaging material i.e. HDPE (High Density
Polyethylene) was purchased from local market of
Basmath.

M ethods:
Procedure of functional analysis:
Water absorption capacity:

The method described by Adebowale et al.
(2012) was used for determining the water absorption
capacity (WAC). Sample of 1g was weighed into clean
pre-weighed dried centrifuge tube and mixed with 10 ml
distilled water with occasional stirring for 1 h. The
dispersionwas centrifuged at 3000 rpmfor 15 min. After
centrifuging, the supernatant was decanted and the tube
with the sediment was weighed after removal of the
adhering drops of water. Theweight of water (g) retained
in the sample was reported as WAC.

W,-W,
W,
W_ = Weight of sample
W, = Weight of empty tube
W, =weight of tube after centrifugation.

WAC

pH dtermination:

The PH of the samples was measured with a PH
meter. 10 g of each sample collected especially were
homogenized in 50 ml of distilled water. The resulting
suspensionswere decanted and their PH determined using
PH meter aready standardized with buffer solutions of
pH 4.0 and 7.0.

Bulk density:

50 g flour sample was put into a 100 ml measuring
cylinder. The cylinder was tapped several times on a
laboratory bench to a constant volume. The volume of
sampleis recorded.

Weight of sample

Bulk density (2/ml) = —
Volume of sample after tapping

Dispersiability determination:

Standard method was used for determining
dispersiability (Kulkarni et al., 1991). Sampleof 10gwas
dispersedindistilled water ina100 ml measuring cylinder
and distilled water was added upto 50 ml mark. The
mixturewas stirred vigorously and allowed to settlefor 3
h. The volume of settled particles was noted and
percentage dispersiability was calculated asfollows:

Dispersibility (%)= (50-Volume of settled particle) 50x 100

Water holding capacity:

Thefunctional propertiesviz., water holding capacity
and oil absorption capacity were determined based on
standard procedures. For estimating the water holding
capacity the procedure mentioned by Gould et al. (1989)
was adopted with little modification. One gram of the
flour sample (dried) wasweighed into acentrifugal tube,
made up with 10 ml distilled water. This was kept in a
benchtop centrifuge (Kubota5100 Bench Top Centrifuge,
Fujioka, Japan) and rotated at 3500 rpm for 15 min. The
supernatant was removed and the hydrated sample was
weighed. WAC was found from the following formula:

W,-W
Water holding capacity = #x Weight of sample taken

Procedure of physico-chemical analysis:
Moisture content:

M oisture was estimated by weighing accurately 59
of ground sampl e and subjected to oven drying at 1100C
for 4h. It was again weighed after cooling in desiccators
until the constant weight was obtained. The resultant loss
in weight was calculated as moisture content (AOAC,
1998).

W,-W <100

W,-W

where,

W= Weight of empty Petridish

W_=Weight of Petridishwith sample beforedrying

W._=Weight of Petridishwith sample after dryingto
constant weight

MC

Crude fat:

5g ground samplewasweighed accurately to thimble
and defatted with the petroleum ether in Soxhl et apparatus
for 6-8 hoursat 800C. Theresultant ether was evaporated
and lipid content was calculated (AOAC, 1998).

Food i. Res. J.; 9(2) | Oct., 2018 |418-425 i{¢l} Hind Institute of Science and Technology




S. D. Dalal, S.B. Dabhade, D.T. Bornare and K.P. Babar

W,-W

Fat (%) = 1100

where,

W= Weight of flask with ail (g)
W.= Weight of empty flask (g)

W=Weight of initial sample(g).

Crude protein:

Protein was determined by Micro-kjeldhal method
(AOAC,1998) using 0.5g of ground sample by digesting
the same with concentrated H,SO, containing catalyst
mixturefor 3-4 hoursat 100°C. It wasthen distilled with
40 per cent of NaOH and liberated ammoniawastrapped
in per cent of boric acid and then it was titrated with
0.1N HCL using mixed indicator (Methyl red:
Bromocresol green; 1:5). The per cent percentage was
estimated in the sampl e using multiplying factor 6.25.

[{Samplctitru—blanktitre)x Normality of HCL x 14 x N]l]]
[{'Wcight of sample x IU{I}]

Nitrogen % =

Protein %= Nitrogen% x6.25
Ash:

Thetotal ash content was determined by the method
cited by Ranganna (1995). The sample was taken in a
previously weighed silicacrucible. The ash content was
determined by ashing the sample at 550°C for 6 hoursin
muffle furnace.

Weight before ashing — Weight after ashing
Ash (%) = cight before ashing cight after as ing 100

Weight of sample
Crude fibre:

Thefibre content of was sample determined by the
method cited by Ranganna (1995). The crude fibreisan
organic residue remained after sample is digested with
conc. acid and akali. Weighed amount of dried and fat
free samplewastaken and digested with 0.225 N (1.25%)
Sulphuric acid and 0.313 N (1.25 %) sodium hydroxide
alkali for 30 minutes each and then washed with water.
The samplewas neutralized with dilute acid and filtered
through muslin cloth. The sample was then washed with
alcohol and hot water and dried in a hot air oven with
asbestos at 110°C temperaturetill constant weight. The
lossin aweight of sample was measured.

Initial wt. — Loss in weight of sample

Fibre (%) x100

Initial weight of sample

Carbohydrates:
Carbohydrate was cal culated by difference by using

following formula(Ranganna, 1986).
Carbohydrate % = 100- (% Moisture + % Ash +% Fat +% Protein)

Preparation of composite flour:

Compositeflour utilized in the preparation of oat and
soybean flour rusk was prepared by blending proportion of
oats and soybean flour with wheat flour in the following
blendsto standardize theformulation of compositeflour rusk.

Table A : Formulation of flour for rusk preparation
Composition of flour (%)

Treatments

Wheat Soybean Oat
To 100 00 00
T % 05 05
T, 80 10 10
Ts 70 15 15
T, 60 20 20

Preparation of rusk:

Rusk is hard dry twice baked bread. Bread is an
ideal functional product, sinceitisanimportant part of our
daily diet. Bread isconsumed in large quantity inworld in
different types and forms depending upon cultural habits
Breadisusualy madefromwhest flour doughthat iscultured
with yeadt, alowed to riseand finally baked in an oven.

Ingredients Quantity (g/ml)
Flour 100
Sugar 6

water 65

Salt 2

Y east 3
Cardamom 1

Milk powder 5
Shortening 4
Mixing of flour (wheat-soya-oat) Moulding

Addition of yeast, water and
shortening

Proofing (30min.)

Baking (225°C for 30-35 min)
Kneading (20 min)

Cooling (1hr)

Dough il
Slicing
Proofing (1 hr)
+ Baking (180°C for 15-20 min.)
Dividing +
Cooling
Rounding
| Packaging

Fig. A : Flow chart for preparation of rusk
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OBSERVATIONS AND ASSESSMENT

Functional propertiesand proximate composition of
wheat, oat and soybean flour used for the experiment is
Tablelto 2.

The moisture content of wheat flour was dlightly
higher that of the composite blend flour. Thismay be due
to higher temperature employed during drying of grains.
Oat and soybean flour containshigher fat, fibre, ash. The
higher fibre content was due to presence of few oat and
soybean bran particles present in flour Table 3.

where,

T,= Composite flour based rusk prepared from 0
per cent addition

T,= Composite flour based rusk prepared from 05-
05 per cent addition of soybean and oat flour

T, = Composite flour based rusk prepared from 10-
10 per cent addition of soybean and oat flour

T, = Composite flour based rusk prepared from 15-
15 per cent addition of soybean and oat flour

T, = Composite flour based rusk prepared from 20-
20 per cent addition of soybean and oat flour.

Moisture content:

It can be seen from the above graph that moisture
content increase with decreased in oats and soybean
flour content in the composite flour based rusk. The
results show that rusk with 20- 20 per cent oat and
soybean flour had the highest moisture content while

rusk with O per cent oat and soybean flour had low
moi sture content.

Ash content:

Ash content in afood substance indicatesinorganic
remains when the organic matter has been burnt away.
High ash content was observed in rusk with 20-20 per
cent oat and soybean flour followed by rusk with 15-15
per cent oat soybean flour and, while minimum ash content
was observed in rusk with O per cent oat and soybean
flour.

Protein:

Rusk with 20-20 per cent oat and soybean flour
contain higher protein while O per cent oat and soybean
flour or control lower amount of protein. Theincreasein
protein content could be duetoincreaseinthe proportion
of oat and soybean flour.

Fat:

High fat was observed in rusk containing 20-20 per
cent oat and soybean flour. Theincreaseinfat contentin
the final product with increasein percentage level of oat
and soybean flour.

Fibre:
The mean for fibre content of oat and soybean
flour fortified rusk showed that fibre content increased

Tablel: Functional properties

Parameter Wheat flour Soybean flour Qat flour
WAC (%) 155+ 3.0 257.67+1.53 137.67+1.15
WHC (g/9) 151+ .011 2.73+0.48 1.83+0.27
Disperciability (%) 23.36x 1.15 20.83+1.04 14.33+1.53
Bulk density(g/ml) 0.50+ 0.06 0.53+0.10 0.39+0.03
pH 6.33+0.03 6.54+0.04 5.67+0.05
*Each valueis an average of three determinations

Table 2 : Proximate composition of flour

Parameter (%) Wheat flour Soybean flour Qat flour
Moisture 7.66+0.3 7.33+0.5 6.33£0.5
Fat 2.08x0.2 20.48+0.4 6.5+0.5
Protein 10.69+01 34.76x0.2 14.78+0.1
Crudefibre 1.74+04 243+0.4 4.04+0.1
Ash 1.87+0.2 3.19+0.3 1.9+0.1
Carbohydrates 73.93+0.8 34.90+0.2 62.68+0.6

*Each value is an average of three determinations
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withtheincreasein different level of oat and soybean
flour.

Carbohydrate:

Carbohydrate content decreased with increase in
different level of oats and soybean compositionin flour.
Rusk with O per cent oat and soybean flour contain more
carbohydrate.

Sensory evaluation of composite flour based rusk:
The sensoria quality characteristics of composite

flour based rusk play avital rolein attracting consumers
to purchasethe product. Consumer judges compositeflour
based rusk quality on the basis of its sensory parameters
such ascolour, flavour, texture, taste, overall acceptability
etc. Sensorial eval uation was done using 9 point hedonic
scale. The rusk were evaluated with respect to colour,
flavour, taste, texture, appearance and overall
acceptability. The sensory score resulted that there was
anincreasein sensory score with the addition of oat and
soybean flour improved flavour, taste, texture,
appearance, overall acceptability of thefinal product.

mWheat flour
m Soybean flour
Oat flour

Fig. 1: Proximate composition of flour

90
80 +
70
60 | -
50 | g
20 | g =Control
30 | i "T,
207 i T,
10 = i
O Wl = T,
& & & & T
.a}{’\e & & Sé@ ?é\ Q@
& & 00@
Qé
Fig. 22 Effect of composite flour on physico-chemical

characteristics of rusk

Table 3: Effect of Composite flour on physico-chemical characteristicsof rusk

Chemical parameters (%)

Sample Moisture Protein Fat Carbohydrates Ash Fibre
To 7.24 9.64 3.82 76.89 153 12
T1 7.63 11.45 4.69 73.59 1.60 184
T, 7.76 12.53 5.21 70.83 1.64 2.32
Ts 7.83 13.86 6.09 68.57 1.62 2.74
Ta 7.96 14.57 6.93 65.82 1.70 3.19
SE+ 0.032 0.028 0.035 0.022 0.049 0.047
C.D. (P=0.05) 0.103 0.089 0.110 0.072 0.158 0.151
*Each valueis an average of three determinations

Table4: Sensory evaluation of composite flour based rusk

Sample Colour Texture Flavour Taste Overall acceptability
To 8 8 7.0 8.0 7.8

T1 7.25 7.0 6.75 7.0 7.0

Tz 8.0 7.75 7.0 7.6 7.6

Ts 6.62 6.37 6.37 6.9 6.75

Ta 6.37 6.67 6.12 6.55 6.25
SE+ 0.314 0.200 0.217 0.199 0.187
C.D. (P=0.05) 0.904 0.578 0.625 0.574 0.541

*Each value is an average of three determinations
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= Control
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Overall
acceptability

Colour Texture Flavour Taste

Fig. 3: Sensory evaluation of composite flour based rusk
where,

T,= Composite flour based rusk prepared from 0
per cent addition

T,= Composite flour based rusk prepared from 05-
05 per cent addition of soybean and oat flour

T,= Composite flour based rusk prepared from 10-
10 per cent addition of soybean and oat flour

T, = Composite flour based rusk prepared from 15-
15 per cent addition of soybean and oat flour

T,= Composite flour based rusk prepared from 20-
20 per cent addition of soybean and oat flour.

The data presented in table- for sensory evaluation
of compositeflour based rusk. Sensory evaluationisone
of the best qualities deciding technique which involve
perceptions of human senses. Colour, flavour, taste and
overall acceptability are important quality deciding
parameter for yoghurt.

Colour isfirst parameterswhich attract the consumer
for the consumption of product. Colour decides its
freshness and clarity. The colour value for control
sample was 8.0 the sample T, got good scores for
colour about 8.0. Colour values of rusk were changes
with increase in proportion of oat and soybean flour.
Flavour iscombination of taste, aromaand mouth feel.
Itisone of theimportant qualities deciding parameter
which play important role in judging the quality of
freshness, suitability and acceptance. The flavour of
rusk changes with changing the proportion of and oat
and soybean sample T, scored highest for flavour. The
taste of sample was decreased with increasing ratio
of oat and soybean flour. The result of sensory
evaluation concluded that sample T, was scored
highest for all the parameters and it was acceptable.

Conclusion:

Thus, in the light of scientific data of the present
investigation, it may be concluded that that oat and
soybean flour can be used successfully in preparation of
rusk at the replacement level of 5, 10,15 and 20 per cent
levels without any undesirable changes in physical,
chemical and organoleptic attributes of rusk. From this
observation it was concluded that 10-10 per cent oat and
soybean flour blend rusk was good quality and easy to
handle as compared to 15-20 per cent oat and soybean
flour rusk. And nutritional value are more closer to all
proportion. Moreover, this finished product can be
consumed by socio-economically poor and vulnerable
groups of people. It is interesting to note that the
incorporation of oat and soybean flour yielded rusk with
better as compared to maidarusk. Oat and soybean flour
not only improved the overall acceptability of the product
but al soimprovesthe nutritive value of the product. Rusk
isfound to be the best. The findings of the present study
may helpindevel oping commercia processing technology
for effective utilization of soy flour and oat flour especialy
in the manufacturing of bakery products.
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