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ABSTRACT
The consumption of healthy snacks has become increasingly important as public awareness of health
rises. Banana blossom, rich in fiber, vitamins, and antioxidant compounds, is expected to enhance
the nutritional value of cookies while supporting the sustainability of local food sources. This study
aims to explore the potential of banana blossom flour as a substitute ingredient in cookie production.
The research employs a Completely Randomized Design (CRD) with four cookie formulas that
compare wheat flour and banana blossom flour ratios (F0=100:0; F1=85:15; F2=70:30; F3=55:45),
and it conducts hedonic testing to evaluate organoleptic attributes such as color, aroma, taste, texture,
and overall assessment. The organoleptic evaluation was performed on a panel of 30 semi-trained
judges. The results indicate that formula F0 achieved the highest scores across all parameters, while
F1 and F3 received lower ratings, particularly in taste and aroma. Overall, the panelists showed good
acceptance (scores > 5.5) for the formulas substituted with banana blossom flour, with F2 achieving
the best score. Although F2 demonstrated significant potential as a healthy snack alternative, the
aroma aspect still requires improvement. A significant effect was found between the substitution of
banana blossom flour and the parameters of taste and aroma (p < 0.05). These findings suggest that
substituting banana blossom flour not only creates a healthier product but also contributes to the
more optimal utilization of local food sources.This research is expected to serve as a guide for the
development of more varied and sustainable healthy snack products.
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1. INTRODUCTION

The consumption of snacks has
increased significantly alongside the
modern lifestyle that demands
convenience. However, many snack
products available in the market contain
excessive amounts of sugar, fat, and
preservatives, which can trigger health
issues such as obesity, diabetes, and
cardiovascular diseases (1,2).
Therefore, there is a growing need for
healthy snacks that are not only
convenient but also rich in nutrition and
safe for regular consumption.
Innovations in the development of
alternative raw materials are a crucial
step toward creating healthy food
products that are acceptable to
consumers (3,4)

Banana blossom is a local food
ingredient rich in nutrients; however, its
utilization in the food industry remains
highly limited (5). It is known to

contain various nutrients such as fiber,
vitamins, minerals, and antioxidant
compounds that can be beneficial for
health. Despite this, its application in
processed food products like cookies
has not been extensively explored, even
though this ingredient can provide
significant nutritional value (6,7).
Processing banana blossom into flour is
one method to enhance its nutritional
value, utility, and shelf life (8,9). The
nutrient composition of banana blossom
flour includes 15.32% protein, 7.50%
fat, 26.03% dietary fiber, 28.29%
carbohydrates, 9.14% moisture, and
13.73% ash content (10).

The use of banana blossom flour as a
substitute ingredient in cookie
production offers significant potential
as a healthy snack alternative. Banana
blossom flour is characterized by being
high in fiber, low in calories, and
gluten-free, making it suitable for
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supporting a healthy lifestyle.
Furthermore, the antioxidant content
and bioactive compounds in banana
blossom provide additional benefits that
can enhance the nutritional quality of
the product (6). Utilizing this local food
ingredient also supports sustainability
and diversification of food resources
while reducing dependence on imported
raw materials like wheat (11).

However, in the development of
food products such as cookies,
organoleptic aspects become crucial
factors influencing consumer
acceptance. Organoleptic properties
include taste, aroma, texture, and color,
which will affect the consumers' first
impression of the product. Healthy
cookies that lack favored flavors or
textures will likely struggle to compete
in the market (12,13). Therefore, in-
depth analysis is required to understand
how the substitution of banana blossom
flour impacts the organoleptic
properties of cookies and whether these
changes are accepted by consumers or
detract from the product's appeal.

This study on the substitution of
banana blossom flour in cookie
production aims to provide innovative
solutions for creating healthy snacks
that retain sensory appeal. The research
will not only evaluate the nutritional
potential of banana blossom flour but
also examine the extent to which
modifying this raw material influences
the sensory quality of the product,
including its taste, texture, and
appearance. This approach is expected
to offer practical guidance for the
development of healthy food products
based on local food sources.

Consequently, this research aims to
analyze the organoleptic properties of
cookies made with banana blossom
flour substitution, while also exploring
the potential of banana blossom as a
high-nutritional-value alternative raw
material. The findings of this study are
anticipated to contribute to the

development of more diverse healthy
snack products and enhance the
utilization of local food resources that
have been under-optimized in the
processed food industry.

2. METHOD
This study employs a Completely

Randomized Design (CRD) with two
replications to evaluate the comparison
between wheat flour and banana
blossom flour substitutions, with the
tested ratios being F0 (100:0), F1
(85:15), F2 (70:30), and F3 (55:45).
The research stages include the
development of cookies using various
formulas, testing respondents'
preferences for organoleptic attributes
(hedonic), and determining the selected
formula. The organoleptic evaluation
was conducted on a panel of 30 semi-
trained judges. Hedonic testing was
carried out to assess the attributes of
color, aroma, taste, and texture using a
scale of 1 to 9, where panelists are
considered to accept the product if the
score given is greater than 5.5. The
selected formula is determined based on
the proportion of overall attribute
ratings, specifically taste (60%), texture
(25%), aroma (10%), and color (5%).

Data processing was conducted
using Microsoft Excel and SPSS,
encompassing both descriptive and
statistical analyses. Descriptive analysis
was utilized to calculate the average
acceptance of panelists in the
organoleptic test, represented by radar
diagrams. Statistical analysis was
performed using the Kruskal-Wallis test
to evaluate the effect of adding banana
blossom flour on the organoleptic
properties of cookies. The Mann-
Whitney post hoc test was employed to
identify which formulas significantly
influenced the organoleptic attributes.
The margin of error established in this
study is set at 5%.
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3. RESULTS
In the results section of this

research, we present images of cookies
produced from four different formulas
with variations in the substitution of
wheat flour and banana blossom flour.
Each formula, namely F0 (100:0), F1
(85:15), F2 (70:30), and F3 (55:45),
yields cookies with unique visual
characteristics, reflecting differences in
color, shape, and texture. These images
illustrate the impact of substituting
banana blossom flour on the final
appearance of the product. The product
images of cookies for each formula
with two replications are displayed in
Figure 1.

Figure 1. Cookie products from formulas
F0, F1, F2, and F3; A = First replication
and B = Second replication

The organoleptic test was conducted
through two types of evaluations: a
hedonic test and a hedonic quality test.
In the hedonic test, the parameters
assessed include color, aroma, taste,
texture, and overall product of the
cookies. This evaluation provides a
general overview of the panelists'
preference levels for the various cookie
formulations. Based on the results of
the organoleptic test, an analysis was
conducted on the average panelist
ratings for each cookie formulation.
The results of the hedonic test for the
cookies are presented in Figure 2.

Figure 2. The radar chart of the hedonic
test for F0 cookies.

The results of the hedonic test on F0
cookies with banana blossom flour
substitution indicate a fairly good
acceptance by the panelists, particularly
in terms of color, which received a
score of 7.2, and taste, which scored 7.0,
indicating both aspects were well-liked.
The texture of the cookies was also
positively evaluated, with a score of 6.9,
although the aroma received a lower
score of 6.6, suggesting this aspect
could be improved, likely due to the
distinctive aroma of banana blossom
flour. Overall, the F0 cookies achieved
the highest overall score of 7.4,
indicating that despite some
shortcomings in aroma, the product was
well received by the panelists in terms
of color, taste, texture, and overall
impression.

Figure 2. The radar chart of the hedonic
test for F1 cookies.

Figure 3 presents the results of the
hedonic test for the F1 formula. The
findings indicate variations in panelists'
acceptance. The color aspect received a
score of 6.8, which was relatively well-
liked; however, the aroma only scored
6.2, and taste received a score of 6.0,
suggesting that these two aspects
require further improvement. The
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texture of F1 cookies was rated fairly
well with a score of 6.3, though there is
still room for enhancement. Overall, F1
cookies received a score of 6.7,
indicating general acceptance, though
aroma and taste were the most
significant factors affecting the overall
assessment. Compared to F0, F1
cookies tended to score lower in several
key aspects.

Figure 3. The radar chart of the hedonic
test for F2 cookies.

Figure 4 illustrates the results of the
hedonic test for F2 cookies. The test
results show that the color aspect
received the highest score of 7.5,
indicating that the cookies' color was
highly favored by the panelists. The
taste and aroma aspects scored 6.3 and
6.1, respectively, suggesting that these
aspects could still be improved,
especially the relatively lower aroma.
The texture of F2 cookies was rated
fairly well with a score of 6.5, and the
overall rating stood at 7.1, indicating
that, in general, the cookies were well-
received by the panelists, although
improvements in taste and aroma are
needed to enhance overall acceptance
of the product.

Figure 2. The radar chart of the hedonic
test for F3 cookies.

Figure 5 presents the results of the
hedonic test for formula F3. The results
indicate that the panelists assigned the
highest rating to the color parameter,
with an average score of 6.6. The aroma
and overall product received scores of
6.4 and 6.5, respectively. Meanwhile,
the texture was rated at 6.3, and the
taste obtained the lowest score of 5.9 in
this test.

Overall, F0 emerged as the most
favored formula among the panelists,
followed by F2, which showed potential
as an alternative with the substitution of
banana blossom flour. F1 and F3
received lower acceptance levels,
particularly in the attributes of taste and
aroma. Nevertheless, the panelists were
still able to accept the products
substituted with banana blossom flour,
as evidenced by the scores of each
attribute being above 5.5.
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Table 1. Results of the Analysis on the Effect of Banana Blossom Flour Substitution
on Organoleptic Parameters

Parameters Formula Type p-valueF0 (100:0) F1 (85:15) F2 (70:30) F3 (55:45)
Color 6.92 ± 1.36a 6.65 ± 1.44 a 6.70 ± 1.28 a 6.21 ± 1.49 a 0.269
Aroma 6.61 ± 1.59a 6.23 ± 1.60 a 6.07 ± 1.36 a 6.43 ± 1.55 a 0.414
Taste 6.97 ± 1.25 a 5.99 ± 1.23 ab 6.27 ± 1.79 b 5.90 ± 1.73 ab 0.021*
Texture 6.86 ± 1.43a 6.28 ± 1.55 a 6.54 ± 1.48 a 6.31 ± 1.88 a 0.464
Overall 7.36 ± 1.10 a 6.68 ± 1.10 ab 7.06 ± 1.08 ab 6.51 ± 1.43 a 0.022*
Notes:
* : Significant effect (p<0.05)
a,b : Similar letter notation indicates no significant difference at the 5% level in the Mann-
Whitney test.

The results of the analysis of the
effect of banana blossom flour
substitution on the organoleptic
parameters of cookies are presented in
Table 1. The analysis reveals a
significant effect between the type of
formula and the parameters of taste and
overall assessment (p < 0.05). The
highest scores for all aspects are found
in formula F0. The lowest score for the
color parameter is recorded in F3 (6.21),
for aroma in F2 (6.07), for taste in F1
and F3 (5.99 and 5.90, respectively), for
texture in F1 (6.28), and for overall
assessment in F3 (6.51). Among the
formulas with banana blossom flour
substitution, it is noted that F2 has a
better acceptance compared to F1 and
F3.

These results indicate that the
substitution of banana blossom flour
impacts the taste and overall evaluation
of the product, while the aspects of
color, aroma, and texture remain
consistent across all formulas. This
finding suggests that the use of local
ingredients such as banana blossom
flour can influence the organoleptic
characteristics of processed products.

4. DISCUSSION
The nutritional potential of banana

blossom flour as a substitute for wheat
flour offers significant nutritional
benefits, such as a high content of fiber,
vitamins, minerals, and antioxidant

compounds. In the context of
developing healthy snacks, banana
blossom flour is a relevant choice as it
can enhance fiber content and reduce
the caloric value of cookies. Previous
studies have also indicated that flour
made from local ingredients, such as
banana blossoms, can improve the
nutritional content of processed foods
while supporting local food
sustainability. This is also consistent
with other findings suggesting the use
of local ingredients in formulating
healthy snack products as a strategy for
food diversification (5,14).

The substitution of banana blossom
flour in cookie products results in
significant variations in organoleptic
properties such as color, taste, aroma,
and texture. In formulations with a
higher proportion of banana blossom,
panelists tend to provide positive
evaluations regarding color and texture
aspects. However, some challenges
arise concerning aroma and taste,
particularly related to the distinctive
scent of banana blossom flour, which
consumers may not be accustomed to.
Similar research on the substitution of
flour from alternative ingredients, such
as bean or cassava flour, indicates that
changes in texture and flavor due to the
substitution of local ingredients often
require adjustments (15).

The results of the organoleptic tests
show that cookies with banana blossom
flour substitution are generally still
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acceptable to panelists, although there
is a decline in certain aspects such as
taste and aroma. Cookies with formula
F0 (100% wheat flour) received the
highest scores in terms of taste and
overall acceptance; however, formulas
with a 30% to 45% substitution of
banana blossom flour (F2 and F3) also
demonstrated good acceptance,
particularly in terms of texture and
color. Other studies have also indicated
that consumer acceptance of products
containing alternative ingredient flours
heavily depends on the balance between
nutritional benefits and sensory
properties​ (16).

Regarding texture, the substitution of
banana blossom flour tends to increase
the hardness of the cookies, which was
rated fairly positively by the panelists.
The color of the products also emerged
as one of the most favored aspects in
formulas with higher substitution levels,
where darker cookie colors were
considered appealing by the panelists.
This is consistent with previous
research indicating that wheat flour
substitutes, such as cassava or banana
flour, often yield end products with
more natural colors and richer textures
(16,17).

The use of banana blossom flour in
the processed food industry not only
provides health benefits but also
supports the utilization of local food
sources. Banana blossoms, as an
alternative raw material, offer
significant opportunities for developing
healthier and more sustainable products.
Research into other local food sources,
such as the use of green bean flour and
sweet potatoes, shows that local
ingredients are often underutilized in
large-scale industries but possess
considerable potential for development
(18).

The use of banana blossom flour in
the processed food industry not only
provides health benefits but also
supports the utilization of local food

sources. Banana blossoms, as an
alternative raw material, offer
significant opportunities for developing
healthier and more sustainable products.
Research into other local food sources,
such as the use of green bean flour and
sweet potatoes, shows that local
ingredients are often underutilized in
large-scale industries but possess
considerable potential for development.

5. CONCLUSION
The substitution of banana blossom

flour in cookie formulations
significantly affects the organoleptic
parameters, particularly regarding taste
and overall assessment. Formula F0
received the highest scores across all
aspects, while formulas F1 and F3
exhibited lower scores, especially in the
parameters of taste and aroma.
Although formula F2 demonstrated
good potential as an alternative with the
substitution of banana blossom flour,
panelists' evaluations regarding aroma
and taste still require improvement.
These findings indicate that the use of
banana blossom flour not only creates
healthier products but also positively
impacts the organoleptic characteristics
of cookies, while supporting the
sustainable utilization of local food
sources.
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