
INTRODUCTION

Urbanization is increasing baked products
consumption these days. Baked products have many
advantages over other food stuff because of the product
cost is nominal, longer shelf life, textural and taste
characteristics, their ready to eat convenience, availability
of various products (bread, biscuit, cake cookies) as well
as their high nutritional (Mastromatteo et al., 2013; Onoja
et al., 2011). Though availability of gluten products is
high in market but somewhere they lack some nutrients
like vitamins and minerals. Generally they are not
enriched and fortified as wheat products and therefore
do not provide the same levels of thiamin, riboflavin, niacin,
iron and folate. Recent studies have shown the inadequacy
of nutrients of these nutrients present in the gluten-free
diet. Hence, the nutritional content of gluten-free diet by
can be improved by incorporating alternative gluten-free
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ABSTRACT

The present study was undertaken to develop cupcakes from the gluten-free composite flour. Composite flour was
prepared using teff millet flour (TF), navy bean flour (NF) and watermelon seeds flour (WF). Three variation were
formulated such as, A (TF:NF:WF=45:45:10), B (TF:NF:WF =55:35:10), C (TF:NF:WF=65:25:10), respectively. These
cupcakes were evaluated for physical (thickness, diameter and spread ratio), textural and organoleptic attributes. This
article focuses on the use of composite flour to produce gluten-free cupcakes with looks at on its functional properties,
rheology characteristics and sensory as well as its overall acceptance. Some functional properties were assessed
namely water absorption capacity (WAC), oil absorption capacity (OAC), emulsion capacity (EC), foaming capacity
(FC) and gelation capacity (GC). The sensory evaluation of biscuits on a 9 point hedonic scale revealed that A and B
ratio was more acceptable than the C ratio. From the sensory evaluation, it could be concluded that the cupcakes
presented a great acceptability. Gluten-free cupcakes were developed in this study have functional characteristics,
providing added value to a waste product. Furthermore the products were suitable for celiac disease with acceptable
quality and improved nutritional value.
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grains that are naturally abundant in these nutrients (Tess
et al., 2015). Therefore, in this study the composite flour
is prepared from teff millets, navy beans and watermelon
seeds which are suitable for gluten free baked products.

Teff provide nutrients but also have low pasting
viscosity and water holding capacity. So navy beans have
been added because of higher foaming stability, oil, water
absorption and emulsifying properties. To enrich the baked
products watermelon seeds have been incorporated. As
compared to teff millet and navy beans, watermelon seeds
are high in phytochemicals and antioxidants which make
them beneficial for health as they are rich source of
essential fatty acids (linoleic acid) as well (Garba et al.,
2014). Prepared composite flour is gluten free but not
only it is used for celiac patients but also its good nutritional
qualities and higher fiber content that can deal with several
health problems such as osteoporosis, anaemia, colon
cancer, diabetes and obesity. Additionally, Flours of rice
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or maize are generally used for production of gluten free
baked products that have low fiber and protein content.
Constipation is the major problem in patients with celiac
disease when they consume such foods because of the
low fiber content (Boye et al., 2010). The major problem
related to the gluten-free products is that they are not so
good in taste and structure. However, use of composite
flour can solve these problems by incorporation of teff
millets, navy beans and watermelon seeds. Navy beans
impart many functional properties in the composite flour
which leads to increase in the batter’s density and color
property of baked products because navy beans have
emulsifying and foam stability properties. As per the
previous studies, cake volumes of the navy beans are
similar to wheat flour that is highest as well among the
beans (Singh et al., 2015). Watermelon seed flour found
to be very useful in baked products in terms of good in
overall acceptability such as colour, aroma, crispiness,
texture and taste (Wani et al., 2015). Thus, as a result,
composite flour based baked products will have good
physical appearance and texture due to its functional
properties. Thus, the main objective of the research is to
assess functional properties, rehelogical properties and
sensory analysis of gluten-free cupcakes.

METHODOLOGY

Materials:

Teff millet, navy beans and watermelon seeds were
obtained from Chawri Bajar Delhi. Seeds were cleaned
and stored in an airtight container and refrigerated at
4ºC till further used. Composite flour was prepared in
different ratios. Butter, almonds, sugar, skimmed milk,
egg, coco powder were purchased from a local market
(Delhi, India).

Methods:

Preparation of composite flour:

All seeds were washed with water 2-3 times and
then dried in hot air oven for 2 h. After drying, the grains
were milled in a stone mill. To get uniform particle size,
the flour was passed through 60-mesh sieve and stored

in refrigerated at 4°C till further analysis.

Functional properties:

Composite flour was used to determine the
functional properties namely water absorption capacity
(WAC), oil absorption capacity (OAC), foaming capacity
(FC), emulsion capacity (EC) and gelation capacity (GC),
(Chowdhury et al., 2012; Coffmann and Garciaj, 1997).

Formulation of biscuit:

Cupcakes were made from wheat to serve as control.
Gluten-free composite flour was prepared using teff millet
flour (TF), navy bean flour (NF) and watermelon seeds
flour (WF). Three variations were formulated such as,

A (TF:NF:WF=45:45:10),
B (TF:NF:WF=55:35:10),
C (TF:NF:WF=65:25:10), respectively. The

cupcakes were prepared using the following ingredients:
composite flour, shortening (butter) (8 g), sugar (10 g),
skimmed milk powder (4 g), almond (4 g), coco powder
(4 g). Butter and sugar were mixed to form a cream
then added to the mixture of flour, skimmed milk powder
and mixed it thoroughly to form dough. Now dough was
put on the stencils. Baking was carried out

RESULTS AND DISCUSSION

The functional properties of wheat and different
ratios of composite flour are shown in Table 1. Wheat
flour has excellent functional properties as compared to
different ratios of composite flour. With the increase in
amounts of teff millet in the composite flour all functional
properties decreased. The water (140±12.2) and oil
absorption capacity (146±8.9) were highest in wheat flour
comparatively than composite flours. Among the ratios
of composite flour, the good functional properties were
in ratio A. On the contrary, slightly differences were seen
a study conducted by (Mepba et al., 2007) of wheat flour.
In composite flour, contrary results were found in which
majorly difference was seen in other composite flour.
The ratio was of other composite flour (wheat flour 55%;
rice flour 15%; green gram flour 15%; potato flour 15%)

Table 1 : Functional properties of wheat and different ratios of composite flour 

Variants  WAC (%) OAC (%) EC (%) FC (%) GC (%) 

Wheat flour 140.0±12.2 146±8.9 43.8±4.1 12.9±5.0 59.2±0.1 

A 2.0±0.15 1.5±0.10 47.1±0.13 7.6±0.12 55±0.03 

B 1.1±0.11 1.0±0.14 35.8±0.11 3.2±0.04 52±0.06 

C 0.5±0.11 0.5±0.12 27.5±0.16 1.1±0.01 49±0.05 
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which functional properties was good as comparison to
gluten-free composite flour due to the presence of wheat
flour (Chandra et al., 2015).

The physical analysis of wheat and different ratios
of composite flour based biscuits are shown in Table 2.
Wheat flour has excellent physical properties as compared
to different ratios of composite based cupcakes. With
the increase in amount of teff millet in the composite
flour, diameter and spread ratio increased of all ratios
whereas thickness increased in ratio A.

From the results, it was noticed that the diameter of
different ratios of composite flour based cupcakes
displayed an increasing trend along with the increase in
amounts of teff millet in the composite flour. This may
be probably due to lower viscosity of teff millet flour
than navy bean flour. So, as a result viscosity of dough
reduces as addition of teff millet. Dough with lower
viscosity causes biscuits to spread at a faster rate. Results
shows that the spread ratio of composite based cupcakes
increasing trend along with the increasing level of teff
millet (Chauhan et al., 2016).

Hardness, defined as the maximum peak force
during the first compression cycle (first bite), was
increased with the increase in amount of teff millet in the
composite flour. The increase in hardness in cupcakes
with the increase in amount of teff millet could be
attributed the change in gluten content because gluten

content is responsible for matrix of cupcake dough
(Chung et al., 2014). The noticeable changes were
observed in the hardness and gumminess of the cupcakes.
The hardness and gumminess of the cupcakes increased
with the increase in amount of teff millet the composite
flour. Comparatively, less hardness is acceptable for the
cupcakes suggesting A to be the most acceptable ratio
for the development of cupcakes.

The mean sensory scores for colour, appearance,
flavor, texture, taste and overall acceptability are
presented in Table 4. Control was the most acceptable
for all the attributes except the colour for which it was
least acceptable. Among the all three variants of
composite flour, variant A was the most acceptable for
all the attributes. Similar results showed in a study
conducted by (Tess et al., 2015) in which replacing
rice flour up to 50% with teff produces acceptable
muffins.

Conclusion:

This composite flour based cupcakes will be
beneficial for celiac patients. These cupcakes can meet
the daily requirements of these persons which lacks in
the case of currently available market gluten free products.
These are also organoleptically acceptable which will
meet the consumer demands.

Table 2 : Physical analysis of wheat and different ratios of composite flour based cupcakes 

Variants Diameter (mm) Thickness (mm) Spread ratio 

Wheat flour 21.9±0.1  4.4± 0.3 4.9± 0.1 

A 56±0.0 34±0.1 1.6±0.0 

B 57±0.2 32±0.0 1.7±0.3 

C 58±0.1 30±0.4 1.9±0.0 
 

Table 3 : Textural analysis of wheat and different ratios of composite flour cupcakes 

Variants Hardness (N) Springiness (mm) Cohesiveness Gumminess (N.mm) 

Wheat flour 53.0±0.6 0.8±0.0 0.08±0.0 6.1±0.4  

A 620.0±0.2 1.4±0.6 0.8±0.1 572.0±0.2 

B 627.0±0.0 1.4±0.4 0.8±0.3 585.0±0.5 

C 693.0±0.4 1.5±0.3 0.8±0.6 589.0±0.0 
 

Table 4 : Sensory quality attributes of wheat flour and gluten free cupcakes of different ratios of composite flour 

Variants Colour Appearance Flavor Texture Taste Overall acceptability 

Wheat flour 7.1±0.2 8.4±0.5 8.4±0.9 8.4±0.1 8.4±0.3 8.4±0.9 

A 8.5±0.7 8.2±0.1 8.1±0.8 7.9±0.5 7.9±0.7 8.0±1.4 

B 8.1±0.4 8.2±0.0 7.8±0.4 7.8±0.8 7.6±0.0 7.9±0.7 

C 7.9±0.8 7.8±0.6 7.7±0.2 7.5±0.4 7.6±1.3 7.6±1.2 
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