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ABSTRACT. Cookies made up of flour containing unripe banana and birdseed were developed and
characterized by centesimal composition, microbiological quality, color by CIE L”, 2" and b" system and
sensory acceptance. Two formulations of cookies (F1 and F2) with different amounts of mixed flour
(= 6.0 and 8.0 g 100 g, respectively) were designed. All formulations exhibited attractive nutritional
properties, mainly due to the levels of protein (F1: 11.6 and F2: 10.7 g 100 g!) and dietary fiber (F1: 22.6
and F2: 31.03 g 100 g"). There was no significant difference (p < 0.05) in color parameters between the
upper surfaces of F1 and F2, and between the undersides of cookies. Both compositions showed high
acceptability in color, texture, odor and taste, with a predominance of scores of the category 8 (like very
much) and no statistical difference (p < 0.05) in the perception of these attributes by the tasters between
formulations. The results of the purchase intention test suggest a good commercial prospect for the cookies
developed. Our findings represent a new proposal for the use of flour with unripe banana and birdseed in
the development of a food product with high added value.
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Aproveitamento tecnologico de farinha de banana verde e de alpiste na preparagao de
cookies

RESUMO. Cookies contendo farinha mista composta por farinhas de banana verde e alpiste foram
desenvolvidos e caracterizados quanto 3 composigio centesimal, qualidade microbioldgica, cor pelo sistema
CIE L%, a" ¢ b” e aceitagio sensorial. Foram elaboradas duas formulagdes contendo diferentes quantidades
de farinha mista (= 6,0 ¢ 8,0 g 100 g'). As formulagdes desenvolvidas apresentaram propriedades
nutricionais atrativas, especialmente pelos teores de protefnas (11,6 e 10,7 g 100 g™') e fibra alimentar (22,6 e
31,03 g 100 g). Nio houve diferengas significativas (p < 0.05) quanto aos parimetros de cor L*, a" ¢ b”
entre as superficies superiores dos cookies, bem como entre as superficies inferiores. Ambas as formulagdes
apresentaram boa aceita¢io sensorial quanto aos atributos cor, textura, odor, sabor e impressio global, com
predominincia de notas na categoria 8 (gostei muito) e sem diferenga estatistica (p < 0.05) em relagio 2
percepgio de tais atributos entre as formulagdes pelos provadores. As informagdes obtidas pelo teste de
intengio de compra sugerem boa perspectiva comercial para os cookies desenvolvidos. Os resultados do
trabalho contribuem como uma nova proposta de aproveitamento da farinha de banana verde associada a
farinha de alpiste no desenvolvimento de produto alimenticio com elevado valor agregado.

Palavras-chave: panificagio, grios, sensorial, composicio centesimal.

Introduction

Banana (Musa spp.) is one of the most
appreciated fruit worldwide because of its good taste
and low cost, particularly in tropical countries. This
fruit has become the focus of several scientific
studies due to its good nutritional value and
popularity, being accessible to all social strata,
including the underprivileged classes.

Banana can be used in its totality. The most
common use is the consumption of its pulp after

maturity, but the green fruit may be fully used in the
form of flour or it may also be consumed after
cooked. Green banana flour has a high fiber,
carbohydrate and mineral content, showing,
therefore, a high potential as an ingredient in the
formulation of several foodstuffs (ALKARKHI
et al., 2011; ALVARENGA et al,, 2011; BEZERRA
etal., 2013).

Several studies have recently shown the potential
use of green banana flour in the production of food
products such as pasta (SAIFULLA et al.,, 2009,
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ALVARENGA et al; 2011), gluten-free pasta
(ZANDONADI et al., 2012), snacks (WANG
et al, 2012), pre-mixture ingredient for flan
(CUNHA et al., 2014) and food bars (BRIZOLA,;
BAMPI, 2014). Another application of the green
banana flour is its use as a prebiotic vegetal fiber for
Lactobacillus  casei  adherence (GUERGOLETTO
etal., 2010).

Another plant product that may be used as a food
ingredient in the form of flour is the birdseed
(Phalaris canariensis L.). Birdseed is a cereal with a
high content of starch, fibers, protein with high
levels of the amino acids cysteine, tryptophan and
phenylalanine, minerals and essential fatty acids,
such as oleic, linoleic, palmitic and linolenic acids
(ABDEL-AAL et al., 2011, WENDE; BETA, 2012).

Magnuson et al. (2014) affirm that birdseed is a
highly nutritious cereal, however, it has not been
used for human subsistence, partially due to the
concerns regarding the safety of its consumption.
The authors report that the glabro birdseed, or
hairless, can be used in human feeding because of
the absence of trichomes. Besides, studies on
birdseed reported that the grain consumption has
been associated with a lower incidence of liver
steatosis.

Comino et al. (2013) describes the birdseed as an
alternative grain with potential use by celiac patients.
Wende and Beta (2012) evaluated 19 varieties of
glabro birdseed and mentioned high contents of
carotenoids, especially B-carotene, and considered it
a potential ingredient for functional foods enriched
with carotenoids.

Green banana and birdseed flours can be used in
the formulation of cookies. According to Fasolin
et al. (2007), cookies have an extended shelf life,
good acceptance and a large consumer market.
Although they are not part of the basic human diet,
people from different age groups and social classes
consume them. They have been formulated with
specific ingredients, rich in fibers, vitamins or
proteins intended to make them fortified, seeking to
respond to a consumer market demanding high
quality.

With the purpose of constantly increasing the
nutritional value of cookies, there has been a
substantial increase in the number of resecarches
aiming at this goal with the use of mixed flour
(FEDDERN et al., 2011). In this sense, the main
purpose of the present study was the development
of a cookie formulation containing green banana and
birdseed flours that contribute to the formulation of
a foodstuff with relevant nutritional properties.

Sotiles et al.

Material and methods

Raw material

In order to produce banana flour, we used the
pulp and the peel of raw fruit that have not been
subjected to the climatization process, purchased
from a company specializing in the commercial
distribution of the product. Birdseed was purchased
in a grain store at the local market in the city of Pato
Branco, Paranid State. The remaining ingredients
used in the cookies formulations are oat flour,
brown sugar, eggs, wheat flour, butter, starch,
peanuts and lyophilized yeast.

Flours of green banana, birdseed and mixed

The first step was to wash the fruit
(green banana) with running water and to sanitize
them through the immersion in Sodium
hypochlorite solution (20 ppm) for 10 min. Then,
fruit were sliced transversely and subjected to
chemical bleaching with citric acid solution at 0.5%
(m v') (10 min. immersion). Sanitized fruit were
dehydrated in a commercial dehydrator at 60°C to
moisture content between 7 and 10% (about 12 hours).
The dehydrated biomass was ground in a blender for
5 min. (maximum speed) to produce the flour.

Birdseed flour was obtained by grinding the
seeds in a blender for 5 min. (maximum speed). For
the production of the mixed flour, the green banana
and birdseed flours were mixed at the same ratio
(1:1, wwh).

Cookies formulation
The mixed flour partially replaced wheat flour in
the formulation of the cookies, according to Table 1.

Table 1. Formulations of the cookies.

Formulations (g) . Formulations (g)
Ingredients

Ingredients

F1 F2 F1 F2
Brown sugar 45 45 Mixed flour 20 30
Refined sugar 80 80 Corn starch 40 40
Butter 50 50 Baking soda 4 4
Egg 50 50 Bread yeast 4 4
Oat flour 80 80 Toasted and 40 40
Wheat flour 110 100 milled peanut

For the preparation of the cookies, first, the corn
starch was mixed with the baking soda, bread yeast,
flours and peanut, and, separately, sugar, eggs and
butter. After that, the contents were manually
homogenized to uniform dough. This uniform
dough was opened with the aid of a Rolling pin and
divided (cut) into equivalent parts (disks) of
approximately 5 g, which were placed in pans
greased with vegetal oil and floured with wheat
flour. The cookies were baked in an oven at 180 C
for 10 min. and, after cooling, were stored in glass
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pots until characterization and sensory analysis
(about 7 days).

Physical-chemical and microbiological characterization

In order to characterize the cookies,
physical-chemical analyses of moisture, ash (mineral
residue), lipid, protein, dietary fiber and water
activity were performed. The moisture content was
determined through the kiln-drying method at
105°C to constant weight (AOAC, 2007), the
amount of ash (mineral residue) was gravimetrically
determined after the incineration of samples in
muffle furnace at 550°C (AOAC, 2007). The
amount of raw protein was determined through the
Kjeldahl method (nitrogen-protein conversion factor
of 6.25) (AOAC, 2007), the total amount of lipids
(ether extract) was determined by the Soxhlet
extraction method (AOAC, 2007). The content of
dietary fiber was determined by Prosky-AOAC
method (AOAC, 2000) using total dietary fiber assay
kit (Sigma-Aldrich Co., USA). The water activity
was determined with the use of a water activity
analyzer of Novasina (Labmaster Standard, USA).

The Student’s t-test was applied to evaluate the
data on the centesimal composition, at a 5%
probability, after checking the assumptions of
normal data distribution and the homoscedasticity of
variances by the Shapiro-Wilk and Levene tests.

For evaluating the microbiological quality of the
cookies, coliform analysis at 35 and at 45°C,
Salmonella spp. and Staphylococcus coagulase positiva was
performed (SILVA et al., 2007). The microbiological
quality of the cookies was assessed before the
SEeNsory acceptance tests.

Color analysis

The color analysis used a digital colorimeter
CR-410 (Konica Minolta, Japan), using the CIE L, a*
and b" color system, where the luminosity value (L")
varies between zero (black) and 100 (white), the values
of the chromaticity coordinates a” and b”, vary from -a*
(green) to +a" (red), and from -b" (blue) to +b"
(yellow). The following equation (1) determines the
color variation among the samples (F1 and F2):

AE = (AL? + Aa” + Ab™)"2 (1)

where:

AE = difference in color;

AL" = Lp (luminosity of the cookie F1) — Lt
(luminosity of the cookie F2);

Aa" = ap (value of a" of cookie F1) — at (value of a"
of cookie F2); and

Ab" = bp (value of b” of cookie F1) — bt (value of b
of cookie F2). Color parameters were analyzed by
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the non-parametric Kruskal-Wallis ANOVA test
(p <0.05).

Sensory analysis and purchase intent

To evaluate the sensory acceptance of the
cookies, the acceptance test by hedonic scale,
structured with 9 points [varying from dislike
extremely (1) to like extremely (9)], was performed
(DUTCOSKY, 2007). The attributes analyzed were
taste, smell, texture, color and overall quality.

A 5-point scale with scores varying from
(1) would certainly not buy it, (2) would probably
not buy it, (3) maybe would buy it, maybe not,
(4) would probably buy it and (5) would certainly
buy it, was used to assess the purchase intent of the
product (LEITE et al., 2013).

For the sensory evaluation and the purchase
intent assessment, 100 consumers were recruited as
untrained tasters, with ages from 16 to 60 years old.
The Wilcoxon Matched-Pairs T test was applied to
evaluate the difference in acceptance of the different
attributes  for both formulations (GONZALEZ
et al, 2011). The box-plot graph was used to
illustrate the acceptance behavior of the two
different formulations for the individual sensory
attributes (NAES et al., 2010) through the median
values.

All statistical analysis of the data was run with the
support of the software STATISTICA 8.0.

Results and discussion

Characterization of the cookies produced

The formulations of cookies (F1 and F2) presented
low moisture contents (5.31 and 3.58 g 100 g,
respectively) and low levels of water activity (0.526 and
0.425), which contributes to a greater chemical and
microbiological stability, and an improved crispness.
The moisture contents of samples F1 and F2 are
consistent with the Brazilian legislation (RDC 263 of
September 22", 2005 of the National Health
Surveillance Agency), which establishes 2 maximum
limit of moisture at 15% (m m™") (BRASIL, 2005), and
are consistent with baked food products (Table 2).

Both samples presented relatively similar
quantities of mineral residue (1.85 and 1.64 g
100 g"), with values in accordance with the RDC
263 of September 22", 2005 of the National Health
Surveillance Agency (BRASIL, 2005).

The amount of lipids varied from 15.69 (F1) to
20.32 g 100 g'' (F2), similar to the ones presented in
the label of the type of cookies available in the
Brazilian market, which present mean values varying
from 14 to 23 g 100 g (CUNHA el at., 2015). The
highest content of lipids observed in formulation F2
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in relation to formulation F1 is possibly associated
with the higher amount of mixed flour used and,
consequently, the larger amount of birdseed, which
is rich in fats (PAIANO et al., 2011).

Table 2. Centesimal composition of the cookies.

. Anvisa™
Results

Parameter Parameters

F1 F2 (2100 g™)
Moisture (g 100 g™) 531"+ 0.08  3.58" = 0,04 <14
Mineral residue (g 100 g)  1.85" + 0.01 1.64° = 0,02 <3
Lipid (g 100 g) 15.69° + 0.54  20.32" + 0,61 -
Protein (g 100 g) 11.58 £ 030  10.68" + 0,15 20

Carbohydrate™ (g 100 g')  42.97° £ 0.97  32.75" = 0,67 -
Dietary Fiber (g 100 g) 22.60° + 0.67 31.03* + 0,49 -

Water activity 0.526" = 0.003 0.425" = 0,001 -
Energy (Kcal 100 g) 35941°x 15  356.60"+ 12 -
“Calculated by difference; "RDC 263 of September 22 2005; “*Means
(two repetitions) followed by different letters, in the same row, are significantly
different to each other (p < 0.05).

The F1 and F2 samples presented total protein
contents of 11.58 and 10.68 g 100 g, respectively.
Fasolin et al. (2007) reported lower protein contents
(amounts between 6.77 and 7.80 g 100 g') in
cookies formulated with green banana flour as a
substitute for approximately 10 to 30% of the total
flour content.

The use of mixed and oat flours increased the
fiber content (22.6 and 31.03 g 100 g') of the
cookies, qualifying the cookies as fiber-rich products
according to the RDC 54 of November 12, 2012
(BRASIL, 2012). The total estimated energetic value
for the formulations F1 (359.41 Kcal) and F2
(356.6 Kcal 100 g™') was similar, with no statistical
differences (p < 0.05).

According to Zucco et al. (2011) the surface
color of baked products, such as cookies, associated
with texture and taste, is an important parameter for
the initial acceptance of the product by consumers.
In the present work, the color parameters L”, a”, b*
were evaluated, as well as the total color difference
(AE) between the upper side and the underside
(Table 3) of both formulations developed (F1 and
F2). According to the CIE L, a*, b" system, the
upper surface color of the F1 cookie was
L =5975 * 15,a" = 8.62 = 0.45 and b" = 26.53
+ 1.13, with no significant difference (p < 0.05)
from the color verified in the upper side of the F2
cookie (L = 60.15 +£1.40, 2" = 8.69 +0.65 and
b* = 2727 +0.95). Likewise, there was no
significant difference for L’, a*, b" color coordinates

Table 4. Microbiological parameters.

Sotiles et al.

for the wunderside between the F1 cookies
(L" = 52.64 +1.64, a" 12.54 =0.88 and b" = 24.97
+1.24) and F2 cookies (L* = 5204 =1.27,
a" = 12.13 £0.58 ¢ b" = 24.38 =1.02). On the other
hand, the F1 cookie presented a higher luminosity
(L") and a higher b" chromaticity level (tendency to
yellow) in the upper surface in comparison with the
underside of the F2 cookie. The color of the
underside of the F2 cookie showed a higher
intensity of red (a") when compared with the upper
surface of the F1 cookie.

Table 3. Results of the color analysis through the CIE L*, a" e b
system.

F fati Color
'ormulation L* a* b* AE
F1 Upper side 59.75" = 1.5 8.62"° + 0.45 26.53"' = 1.13 AE. * = 0.84
Underside 52.64° £ 1.6412.54' + 0.8824.97" £ 1.24 =V —
5 Upper Surface 60.15" + 1.40 8.69" + 0.65 27.27" + 0.95
Underside 52.04" + 1.2712.13" + 0.58 24.38" + 1.02
L (luminosity or brightness, variation from 0 to 100), a* (variation from green to red,
from -60 to +60) and b (variation from blue to yellow, -60 to +60); AE: color
difference. *AE Upper side (F1 and F2); **AE Underside (F1 and F2); **Means
(two repetitions) followed by different letters, in the same column, are significantly
difterent to each other (p < 0.05).

F AE " = 0.94

Arun et al. (2015) described L" values between
46.2 and 52.8 in cookies containing flour obtained
from a by-product derived from banana chips
processing (Nedran type), as a partial substitute for
wheat flour. These authors verified a” values varying
from 5.4 to 9.4 and b" values between 18.3 and
25.97.

With regard to the perceptible color differences
(AE), samples F1 and F2 may be classified as slightly
different according to the analytical classification
proposed by Tiwari et al. (2008). These authors
classify the perceptible color differences in very
different, when AE > 3.0, different, when
1.5 < AE < 3.0, and slightly different, when AE < 1.5.

Microbiological quality parameters

Both formulations presented microbiological
quality consistent with the RDC 12, of January 2™,
2001, as described in Table 4. Importantly, besides
the nutritional quality, the microbiological quality is
essential for the consumer’s safety and health
(APPELT et al., 2015). The results indicated that the
formulation processes followed the appropriate
hygiene and cleanliness protocols.

Microbiological Results Brazilian Legislation (tolerance for the representative sample)
icrobiological parameters M B Anvisa®

Salmonella spp. Absent Absent Absent

Staphylococcus aureus <1x10' CFU" <1x10' CFU" 102 CFU"

Coliforms at 35°C <2.9 MPN™ <2.9 MPN"™ 10 MPN™

Coliforms at 45°C <2.9 MPN™ <2.9 MPN™ -

#RDC 12 of January 2", 2001 (BRASIL, 2001); “CFU - Colony-Forming Unit (gmL"); "MPN - Most Probable Number.
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Sensory acceptability and purchase intent

The developed cookies presented an attractive
visual aspect with a brownish color, typical of
cookies. There was a significant hedonic difference
at a 95% level, between the samples for all evaluated
sensory attributes, including for the overall
impression (Table 5), with an advantage for cookie
F2. Such result indicates that the increase in the
mixed flour content from 3.8 (F1) to 5.7% (F2),
contributed for the differences in perception of the
sensory attributes evaluated by the tasters. Although
the tasters had observed sensory differences between
the samples, they accepted well both formulations in
regards to their sensory attributes. The box plot
(Figure 1) clearly indicates the predominance of the
score 8, when considering the median values, with
the exception of the attribute smell for cookies F1.
Score 8 corresponds to an acceptance index of
88.8%, which is considered an excellent result
(QUEIROZ; TREPTOW, 2006).

Table 5. Average score given by the tasters to the sensory
parameters evaluated.

Attributes
Samples Color Texture Smell Taste Ovcra-H
Impression
F1 7.34° 7.66° 7.12° 7.48° 7.45
F2 7.51° 709" 734" 7.75" 7.68"
**Different letters in the same column indicate significant differences (p < 0.05);
n = 100.
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Figure 1. Box plot of the acceptance of formulations F1 and F2.
Median: 0; 25% -75% of observations: ; Non-Outlier Range: I;
Outlier: o; (1) disliked very much; (2) disliked a lot; (3) regularly
disliked; (4) slightly disliked; (5) neither liked nor disliked;
(6) slightly liked; (7) regularly liked; (8) liked a lot and (9) liked
very much.

It is also important to note that the attributes
taste and texture are important parameters of
sensory quality in cookies (LAGUNA et al., 2013;
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TARANCON et al., 2015). Besides showing the
median value in the category 8, they report an
interquartile range with a maximum value of 9 and a
minimum value of 7, that is, 50% of the tasters
showed acceptance indices between 77.7 and 100%.
Interestingly, several tasters have reported they
recognized and appreciated the tastes of two other
ingredients used in the formulation: oat and peanut.

The histogram on Figure 2 describes the
purchase intent for cookie formulations F1 and F2.
Sixty-five percent of tasters indicated that they
would certainly (43%) or probably (22%) buy the
cookie formulation F1. As for cookie formulation
F2, 78% of the tasters indicated that they would buy
the product (44% of tasters would probably buy it,
and 34% would certainly buy it).

45 4
40
35
30 -
25
20 -
15
10
5
0 -

BF1mF2

Frequency (%)

5 4 3 2 1

Figure 2. Histogram of purchase intent of tasters regarding
formulations F1 and F2 - (1) would certainly not buy it;
(2) would probably not buy it; (3) maybe yes, maybe not;
(4) would probably buy it and (5) would certainly buy it.

The results of the purchase intent test confirm
the sensory acceptance hedonic evaluation,
indicating that both formulations present good
sensory quality, as well as a good market potential.
The formulation with the largest amount of mixed
flour would be probably the most interesting for
potential customers.

Conclusion

The green banana flour associated with the
birdseed flour can represent a good alternative
ingredient for the development of healthy and
nutritious food products, considering that the first
can stimulate intestinal microbiota (green banana)
and the later contains significant levels of minerals
(birdseed). The use of green banana and birdseed
flours in cookies contributes to the application of
these biomasses to products with a higher value.

The cookies developed present interesting
nutritional properties, especially in regards to high
contents of fiber and satisfactory levels of protein
content, as well as microbiological quality consistent
with the quality standards recommended by the
Brazilian legislation. The sensory acceptance and
purchase intent tests indicated that both cookie
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formulations have market potential and can compete
for market space with existing similar products.

Our findings demonstrate a new possibility for
the application of green banana flour in association
with birdseed, a nutritious cereal not commonly
used in human feeding.

References

ABDEL-AAL, E. M.,; HUCL, P. J.; MILLER, S. S;
PATTERSON, C. A.; GRAY, D. Microstructure and
nutrient composition of hairless canary seed and its
potential as a blending flour for food use. Food
Chemistry, v. 125, n. 2, p. 410-416, 2011.

ALKARKHI, A. F. M;; RAMLI, S. B;; YONG, Y. S;
EASA, A. M. Comparing physicochemical properties of
banana pulp and peel flours prepared from green and ripe
fruits. Food Chemistry, v. 129, n. 2, p. 312-318, 2011.
ALVARENGA, N. B.; BORRALHO, E.; ESCOLA, H;
ANDRE, S.; CAROLA, T.; RIBEIRO, C. M.; DIAS, J.
M.; TAIPINA, M. S.; LAMARDO, L. C. A;; BALIAN, S.
C.; CANADA, ]J. S. B. Sensory properties of macaroni
with and without green banana pulp and the application of
% Cobalt Ionizing Radiation. Procedia Food Science,
v.1,n. 1, p. 1987-1991, 2011.

AOAC-Association of Official Analytical Chemists.
Official methods of analyses. 17th ed. Washington,
D.C.: AOAC, 2000.

AOAC-Association of Official Analytical Chemists.
Official methods of analysis. 18th ed. Washington,
D.C.: AOAC, 2007.

APPELT, P.. CUNHA, M. A. A; GUERRA, A. P.
KALINKE, C.; LIMA, V. A. Development and
characterization of cereal bars made with flour of
jabuticaba peel and okara. Acta Scientiarum.
Technology, v. 37, n. 1, p. 117-122, 2015.

ARUN, K. B, PERSIA, F.; ASWATHY, P. S
CHANDRAN, J.; SAJEEV, M. S.; JAYAMURTHY, P.;
NISHA, P. Plantain peel - a potential source of
antioxidant dietary fiber for developing functional cookies.
Journal of Food Science and Technology, 2015. DOI
10.1007/s13197-015-1727-1. Available from: http://www.
academia.edu/10224781/banana_peel. Access on: Feb. 15,
2014.

BEZERRA, C. V.; AMANTE, E. R,; OLIVIERA, D. C,;
RODRIGUES, A. M. C.; SILVA, L. H. M. Green banana
(Musa cavendishii) flour obtained in spouted bed - Effect of
drying on physicochemical, functional and morphological
characteristics of the starch. Industrial Crops and
Products, v. 41, n. 1, p. 241-249, 2013.

BRASIL. Ministério da Satide. Agéncia Nacional de
Vigilincia Sanitiria. Regulamento técnico para padroes
microbioldgicos para alimentos. Regulamento técnico
sobre os padrées microbiolégicos para alimentos.
Resolugio RDC n. 12, de 2 de janeiro de 2001. Diario
Oficial da Uniao, Brasilia, 2001.

BRASIL. Ministério da Satde. Agéncia Nacional de
Vigilincia Sanitiria. Regulamento técnico para produtos
de cereais, amidos, farinhas e farelos. Resolugio RDC

Sotiles et al.

n. 263, de 22 de setembro de 2005. Diario Oficial da
Uniao, Brasilia, 2005.

BRASIL. Ministério da Sadde. Agéncia Nacional de
Vigilincia ~ Sanitdria.  Regulamento  técnico  sobre
informacio nutricional complementar. Resolugio RDC n.
54, de 12 de novembro de 2012. Diario Oficial da
Uniéo, Brasilia, 2012.

BRIZOLA, R.; BAMPI, G. B. Desenvolvimento de barras
alimenticias com adigio de farinha de banana verde.
Unoesc e Ciéncia - ACBS, v. 5, n. 1, p. 63-68, 2014.
COMINO, I; MORENO, M. L.; REAL, A;
RODRIGUES-HERRERA, A.; BARRO, F.; SOUSA, C.
The gluten-free fiet: testing alternative cereals tolerated by
celiac patients. Nutrients, v. 5, n. 10, p. 4250-4268, 2013.
CUNHA, C. R; SANTOS, S. L; MACIEL, V. T
SOUZA, M. L,; FURTADO, C. M.; CARVALHO, A. V.
Stability of porridge pre-mixture, made with Brazil nut
flour and green banana flour with and without milk
powder. Food Science and Technology, v. 34, n. 3,
p- 585-590, 2014.

CUNHA, M. A. A,; REINERI, R; LOSS, E. M. S.
Cookies formulated with fermented Japanese grape
biomass: a new proposal of use. Revista Brasileira de
Pesquisa em Alimentos, v. 6, n. 1, p. 26-36, 2015.
DUTCOSKY, S. D. Analise sensorial de alimentos.
2. ed. Curitiba: Universitiria Champagnat, 2007.
FASOLIN, L. D.; ALMEIDA, G. C.; CASTANHO, P. S.;
NETTO-OLIVEIRA, E. R. Biscoitos produzidos com
farinha de banana: avaliagcées quimica, fisica e sensorial.
Revista Ciéncia e Tecnologia de Alimentos, v. 27,
n. 3, p. 524-529, 2007.

FEDDERN, V.; DURANTE, V. V. O.; MIRANDA, M.
Z.; MELLADO, M. L. M. S. Avaliagio fisica e sensorial de
biscoitos tipo cookie adicionados de farelo de trigo e arroz.
Brazilian Journal of Food Technology, v. 14, n. 4,
p. 267-274,2011.

GONZALEZ, C. G., LISTE, A. V., FELPETO, A. B.
Tratamiento de datos con R, Statistica y SPSS.
Madrid: Diaz de Santos, 2011.

GUERGOLETTO, K. B.; MAGNANI, M.; MARTIN, J.
S.;; ANDRADE, C. G. T. J.; GARCIA, S. Survival of
Lactobacillus casei (LC-1) adhered to prebiotic vegetal fibers.
Innovative =~ Food  Science and  Emerging
Technologies, v. 11, n. 2, p. 415-421, 2010.

LAGUNA, L.; VARELA, P; SALVADOR, A;
FISZMAN, S. A new sensory tool to analyze the oral
trajectory of biscuits with different fat and fiber contents.
Food Research International, v. 51, n. 2, p. 544-553,
2013.

LEITE, R. L; CARRAO-PANIZZI, M. C.; CURTI, J.
M.; DIAS, 1. P; SEIBEL, N. F. Tempeh flour as a
substitute for soybean flour in coconut cookies. Food
Science and Technology, v. 33, n. 4, p. 796-800, 2013.
MAGNUSON, B. A;; PATTERSON, C. A;; HUCL, P;
NEWKIRK, R. W.; RAM, J. I; CLASSEN, H. L. Safety
assessment of consumption of glabrous canary seed

(Phalaris canariensis L.) in rats. Food and Chemical
Toxicology, v. 63, n. 1, p. 91-103, 2014.

Acta Scientiarum. Technology

Maringa, v. 37, n. 4, p. 423-429, Oct.-Dec., 2015



Cookies of green banana and birdseed

NAES, T.; BROCKHOFF, P. B.; TOMIC, O. Statistics
for sensory and consumer science. Chichester: A John
Wiley and Sons, 2010.

PAIANO, D.; MAGALHAES, V. J. A;; MAGALHAES,
M. A. A.; GARCIA, E.; FACHINELLO, M. R. Consumo
e valor nutritivo de alimentos utilizados para Bicudo-
verdadeiro (Sporophila maximiliani). Revista Brasileira de
Satdde e Producao Animal, v. 12, n. 3, p. 750-757, 2011.
QUEIROZ, M. I.; TREPTOW, R. O. Anilise sensorial
para a avaliagao da qualidade dos alimentos. Rio
Grande: Furg, 2006.

SAIFULLA, R.; ABBAS, F. M. A.; YEOH, S. Y.; AZHAR,
M. E. Utilization of green banana flour as a functional
ingredient in yellow noodle. International Food
Research Jornal, v. 16, n. 3, p. 373-379, 20009.

SILVA, N.; JUNQUIRA, V. C. A; SILVEIRA, N. F. A
TANIWAKI, M. H,; SANTOS, R. F. S.;; GOMES, R. A.
R. Manual de métodos de analise microbioldgica de
alimentos. 3. ed. Sao Paulo: Varela, 2007.

TARANCON, P; SALVADOR, A; SANZ, T;
FISZMAN, S.; TARREGA, A. Use of healthier fats in
biscuits (olive and sunflower oil): changing sensory
features and their relation with consumers’ liking. Food
Research International, v. 69, n. 1, p. 91-96, 2015.
TIWARL, B. K; MUTHUKUMARAPPAN, K;
O’DONNELL, C. P., CHENCHAIAH, M.; CULLEN,
P. J. Effect of ozonization on the rheological and color

429

characteristics of hydrocolloid  dispersions. Food
Research International, v. 41, n. 10, p. 1035-1043, 2008.

WANG, Y.; ZHANG, M.; MUJUMDAR, A. S. Influence
of green banana flour substitution for cassava starch on the
nutrition, color, texture and sensory quality in two types
of snacks. Food Science and Technology, v. 47, n. 1,
p. 175- 182, 2012.

WENDE, L.; BETA, T. An evaluation of carotenoid levels
and composition of glabrous canaryseed. Food
Chemistry, v. 133, n. 3, p. 782-786, 2012.
ZANDONADI, R. P, BOTELHO, R. B. Aj;
GANDOLFI, L.; GINANI, J. S.; MONTENEGRO, F.
M.; PRATESI, R. Green banana pasta: an alternative for
gluten-free diets. Journal of the Academy of Nutrition
and Dietetics, v. 112, n. 7, p. 1068-1072, 2012.

ZUCCO, F., BORSUK, Y., ARNTFIELD, S. D. Physical
and nutritional evaluation of wheat cookies supplemented
with pulse flours of difterent particle sizes. LWT - Food
Science and Technology, v. 44, n. 10, p. 2070-2076, 2011.

Received on March 31, 2015.
Accepted on_July 03, 2015.

License information: This is an open-access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Acta Scientiarum. Technology

Maringa, v. 37, n. 4, p. 423-429, Oct.-Dec., 2015



