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Abstract

This study aimed to develop a functional food innovation by
incorporating Arabica coffee into traditional Bhoi cakes to address the
demand for healthier dietary options among Generation Z. This study
applied a Research and Development (R&D) approach using a 4D model
(define, design, develop, and disseminate). The study was conducted
from January to May 2025 at the Food Technology and Nutritional
Chemistry Laboratory of Banda Aceh. Ten experts and 80 untrained
panelists were recruited through purposive sampling. Arabica coffee
powder was substituted at 5%, 7.5%, and 10% of the flour weight. The
proximate composition, antioxidant activity (UV-Vis spectrophotometry),
and sensory attributes of the samples were analyzed. Statistical analyses
were performed using paired t-tests at a 5% significance level. The
results showed that 10% substitution significantly increased the
antioxidant activity (34.7 * 1.2 mg GAE/g) compared to that in the
control (18.5 + 0.9 mg GAE/g, p < 0.01). Sensory evaluation also
indicated higher preference scores for color, aroma, taste, and texture at
the 10% level (p < 0.05). In conclusion, the Arabica coffee-based Bhoi
cake demonstrates the feasibility of enriching traditional foods with
functional properties while preserving their cultural identity. This
innovation may serve as a model for developing functional foods based
on local culinary heritage.

Keywords: Arabica coffee, food, antioxidant, traditional cake bhoi, Gen-Z

Abstrak

Penelitian ini membahas meningkatnya permintaan terhadap pangan
fungsional berbasis kearifan lokal, khususnya di kalangan Generasi Z
yang cenderung mencari pilihan makanan lebih sehat dan praktis. Kue
tradisional Bhoi, meskipun memiliki nilai budaya tinggi, umumnya
kurang mengandung antioksidan. Kopi Arabika yang kaya senyawa
fenolik dan aktivitas antioksidan berpotensi digunakan sebagai bahan
fungsional dalam inovasi pangan tradisional. Penelitian ini menggunakan
desain Research and Development (R&D) dengan model 4D (define,
design, develop, disseminate) dan dilaksanakan pada Januari-Mei 2025
di Laboratorium Teknologi Pangan dan Kimia Gizi Banda Aceh. Sampel
melibatkan 10 panelis ahli dan 80 panelis tidak terlatih dengan teknik
purposive sampling. Intervensi dilakukan melalui substitusi bubuk kopi
Arabika sebesar 5%, 7.5%, dan 10% dari total tepung pada formulasi kue
Bhoi. Analisis data meliputi uji proksimat, uji antioksidan dengan
spektrofotometri UV-Vis, serta evaluasi sensori. Hasil menunjukkan
substitusi 10% menghasilkan kandungan antioksidan tertinggi (ICso =
55.3 ppm) dan memperoleh skor kesukaan terbaik pada warna, aroma,
rasa, serta tekstur. Uji t berpasangan menunjukkan perbedaan signifikan
(p < 0.05) antara formulasi. Inovasi ini menegaskan potensi
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pengembangan pangan tradisional yang bernilai gizi

sekaligus

mempertahankan identitas budaya.

Kata Kunci: Arabica coffee, food, antioxidants, traditional bhoi cake, Gen Z

Introduction

Studies on the substitution of Arabica coffee
powder as an antioxidant in traditional cakes
(Bhoi) are important because of the growing
trend among Generation Z toward consuming
functional foods that support healthier lifestyles.
Traditional cakes, such as Bhoi, which are
culturally significant, generally lack enhanced
nutritional value, particularly in terms of
antioxidant content, which plays a crucial role in
combating free radicals in the body (Ameca et al.,
2018). Arabica coffee powder contains natural
phenolic compounds and antioxidants, making it
a promising ingredient for nutritional
enrichment of foods. By integrating local culinary
heritage with modern nutritional benefits, this
study aims to create a traditional food product
that is not only delicious but also healthier and
more aligned with the preferences of today’s
younger generation (Guglielmetti et al., 2019; Al
Rahmad, 2021). This initiative also serves as a
strategy for preserving cultural heritage through
culinary innovations that adapt to contemporary
health and lifestyle requirements.

In the modern era, rapid technological
advancements have significantly affected the
lifestyle of Gen Z, particularly in terms of diet
and health habits. Increased consumption of
processed and fast foods, lack of physical
activity, and insufficient rest contribute to
various health problems among the younger
generation (Paddock & Smith, 2018). In addition,
environmental factors, such as air pollution,
exposure to harmful chemicals, and radiation
from electronic devices, further deteriorate
health by inducing oxidative stress (McMichael
2014). Oxidative stress occurs when there is an
imbalance  between free radicals and
antioxidants in the body, causing cell damage
and increasing the risk of degenerative diseases,
such as cardiovascular disorders, diabetes, and
cancer (Gliessman et al, 2019). According to
Indonesia's Basic Health Research (Riskesdas)
data from 2013 to 2018, the prevalence of
hypertension increased from 25.8% to 34.1%,
obesity from 14.8% to 21.8%, and diabetes from
3% to 5.37%, highlighting the urgent need for
dietary interventions (Al-jazeera, 2021). To

address these issues, innovative food solutions
that integrate natural antioxidants into daily
diets are needed, particularly through familiar
and culturally relevant food products.

Previous studies have extensively
explored the benefits of natural antioxidants in
reducing oxidative stress and preventing
degenerative diseases. Various natural sources,
such as fruits, vegetables, and certain herbal
plants, have been identified as potent
antioxidant-rich sources (Abdullah et al., 2023).
However, research on incorporating
antioxidants into traditional food products,
especially in Indonesia's culinary heritage, is
limited. Although some studies have examined
the antioxidant potential of coffee, they have
focused more on its effects as a beverage than as
an ingredient in food processing (Blue Bird
Jernigan et al., 2021). In addition, most existing
studies emphasize Robusta coffee, which has a
higher caffeine content but lower antioxidant
properties than Arabica coffee (Levkoe et al,
2019). This gap highlights the need to explore
Arabica coffee as a functional ingredient in
traditional foods, offering a healthier alternative
that aligns with Gen Z dietary preferences.

Several studies have evaluated the
physicochemical properties of Arabica coffee,
showing its high antioxidant activity due to the
presence of bioactive compounds such as
chlorogenic acid, polyphenols, and flavonoids
(Turner, 2007). The research findings of
Sampson and Robinson reported that Arabica
coffee has an IC50 value of 12,427 ppm,
categorizing it as a strong source of antioxidants.
In addition, Arabica coffee has a lower caffeine
content (0.9-1.2%) than Robusta coffee (1.6-
2.4%), making it suitable for consumption by a
wider audience, including adolescents
(Samoggia et al, 2020). However, there is
limited research on the use of Arabica coffee as
an ingredient in traditional snacks, especially
baked goods such as Kue Bhoi. Given that Kue
Bhoi is widely consumed by all age groups in
Aceh and has high cultural value, incorporating
Arabica coffee powder into its formulation could
increase its nutritional value while maintaining
its traditional flavor. Monsalve-Atencio et al.
(2023) evaluated the sensory acceptability,
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nutritional composition, and antioxidant
properties of this modified product to determine
its potential as a functional food for Gen Z
(Monsalve-Atencio et al.,, 2023).

This study aimed to assess the optimal
concentration of Arabica coffee powder as a
substitute for flour in Bhoi Cake and its effect on
antioxidant activity, nutrient content, and
sensory acceptability. This study sought to
answer critical questions, such as: What is the
ideal concentration of Arabica coffee powder to
maximize antioxidant content while maintaining
consumer acceptance? How does the addition of
Arabica coffee affect the overall nutritional
composition of Bhoi cakes? The findings of this
study are expected to contribute to the
development of innovative and health-oriented
traditional foods that cater to Gen Z dietary
preferences and needs, promoting a balanced
diet while preserving cultural heritage. Thus,
this study hypothesized that adding Arabica
coffee powder to the Bhoi Cake can significantly
improve its antioxidant properties without
compromising its taste and texture.

Methods

Design

This research design used a Research and
Development (R&D) approach with a 4D
development model, which consists of the
define, design, development, and dissemination
stages (Galanakis, 2024). At the design stage,
innovation was carried out on Bhoi cake
products by substituting Arabica coffee powder
at three concentrations (5%, 7.5%, and 10% of
the total dough weight) to enrich the taste and
functional potential of the product.

Location and Time

The research was conducted over a five-month
period, from January to May 2025, at the Food
Technology @ and  Nutritional = Chemistry
Laboratories of a university in Banda Aceh. These
facilities were used for formulation development,
product manufacturing, sensory evaluation,
nutritional testing, and antioxidant analysis.

Samples and Sampling Technique

The study utilized Purposive sampling was used
to select two groups of panelists: expert and
untrained panelists. Expert panelists (n=10)
included lecturers and practitioners in the fields

of food technology and nutrition who were
involved in the validation of formulations and
nutritional analysis. Meanwhile, 80 untrained
panelists were recruited based on their
availability and willingness to participate in the
sensory evaluations. The purposive sampling
method was deemed appropriate because it
targeted individuals with relevant
characteristics to obtain accurate sensory and
nutritional data (Ehuwa et al., 2021).

Intervention

Bhoi cake was formulated in three variants with
Arabica coffee powder substitutions of 5, 7.5,
and 10% of the total flour weight. The main
ingredients used as the structural base of the
batter were medium-protein wheat flour
(Bogasari brand) and premium rice flour (Cap
Raja brand). Arabica coffee powder from Ulee
Kareng, Aceh, was incorporated according to the
substitution levels because of its high phenolic
and antioxidant contents. Additional ingredients
included granulated sugar (Gulaku brand), fresh
chicken eggs, baking soda (Koepoe-Koepoe
brand) and vanilla powder (Koepoe-Koepoe
brand).

The preparation process began with
weighing the ingredients using a digital balance
(SF-400, £0.01 g accuracy), followed by beating
the eggs and sugar with an electric mixer
(Philips HR3705) until they were fluffy. The
sifted mixtures of wheat flour, rice flour, and
coffee powder were gradually incorporated into
the batter. Baking soda and vanilla powder were
added to enhance the texture and aroma. The
batter was poured into traditional fish-shaped
molds and baked in a manual gas oven (Bima
Gas) at 180°C for 15-20 min until fully cooked.
Nutritional composition was analyzed using the
AOAC proximate method, while antioxidant
activity (IC50) was measured using a UV-Vis
spectrophotometer (Shimadzu UV-1800) at the
Food and Agricultural Product Analysis
Laboratory of Syiah Kuala University.

Data Collection

Data were collected through laboratory and
sensory analyses. The nutritional content of each
formulation was analyzed using proximate
analysis according to the AOAC (2005) standard
method. The measured parameters included
moisture (Method 925.10), ash (Method
923.03), crude protein (Method 979.09 using the
Kjeldahl method), crude fat (Method 920.39),
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and carbohydrate (calculated by difference)
contents. The analyses were performed at the
Food and Agricultural Products Analysis
Laboratory of the Faculty of Agriculture, Syiah
Kuala University.

Data Analysis and Statistical Testing

Data analysis employed both descriptive and
inferential approaches to analyze the data.
Organoleptic data from 80 panelists were
descriptively analyzed using Microsoft Excel to
determine the distribution of preference scores
for color, aroma, taste, texture, and overall
acceptance of Bhoi cake products with varying
concentrations of Arabica coffee powder.

The nutritional content was quantitatively
measured using the proximate method to
determine water, ash, protein, fat, and
carbohydrate levels, whereas the antioxidant
content was analyzed using the UV-Vis
spectrophotometric method through IC50 value
calculations. To assess whether there was a
significant difference between the conventional
Bhoi cakes and those supplemented with
Arabica coffee powder, a paired t-test was
performed at a 5% significance level (p < 0.05).
The results confirmed that the organoleptic and
nutritional data were normally distributed,
thereby justifying the use of a paired t-test in
this study. This statistical test was specifically
applied to compare the two sensory product
variations, rather than to analyze complex
multivariate outcomes.

Ethical Clearance

This study was approved by the Research Ethics
Committee of the Faculty of Agriculture, Syiah
Kuala University, with ethics permit letter
number 074 /KEP-FP/2025.

Result and Discussion

Define and Design Stage

In the design stage, the selected recipe was
further developed by substituting 5%, 7.5%, and
10% of the total flour weight with Arabica coffee
powder. This innovation aims to enhance flavor
and aroma and increase nutritional value,
particularly antioxidant content, aligning with
the health-conscious eating trends of the
younger generation, especially Gen-Z. According
to Mabkhot (2023), Gen Z tends to prioritize
healthy eating and functional food values.
Furthermore, Aworh (2015) explained that
Arabica coffee contains polyphenols and
chlorogenic acid, which are natural antioxidants
that help combat harmful free radicals.

After product trials and evaluations by
nutrition and food experts, the best formulation
was identified as a 10% substitution of Arabica
coffee powder, consisting of 135 g of wheat
flour, 90 g of rice flour, and 25 g of Arabica
coffee powder. This formulation delivered a
product with a crispy exterior, soft interior, and
pleasant balance between coffee flavor and
sweetness.

Table 1. Reference and substitution formula recipes for Bhoi cake

Ingredient Name Unit Reference Reference Reference Development
Recipe | Recipe I Recipe I1I Recipe (10%
(2023) (2022) (2021) Arabica)

Wheat flour Gram 150 150 300 135

Rice flour Gram 100 - - 90

Arabica coffee powder Gram - - - 25

Granulated sugar Gram 300 150 300 300

Eggs Gram 300 120 360 300

Baking soda Gram 3 1.5 1.5 3

Vanilla powder Gram 3 - 2 3

Note: Reference Recipe I from Traditional Bhoi Cake Seller (2023), Recipe 1l by Siswaty Elfin Bachtiar (2022), and
Recipe 111 by Wahab Store (2021). Development recipe formulated by the researcher (2025) based on 10% Arabica

coffee powder substitution.

Develop stage

This stage was validated by two nutrition and
food expert lecturers once, and by designing
packaging and selling prices. Validation results
for Bhoi cake with 10% arabica coffee powder
substitution. Input from nutrition and food

expert lecturers improved the texture of the
Bhoi cake, making it feel lighter. The assessment
results for Bhoi cake with 10% Arabica coffee
powder substitution resulted in a product that
was preferred by nutrition and food expert
lecturers. Furthermore, packaging and label
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validation are inseparable. In this study, two
packaging sizes were used: 20 and 100 g. Input
from lecturers to choose a brighter label color
because the resulting product is dark. This is in
accordance with Judith’s opinion that bright or
bright colors reflect light further than dark colors,
so they are expected to attract consumer
attention. The final label design is shown in Fig. 1.

Bk Kode : '
2 % Produksi
Komposisi*: BARTRE

Tepgié' fTerigu, /—\

Tepung Beras,

#Bubuk Kopi,
Gula Pasir, Telur,
Baking Soda
dan Vanilli.

Figufe 1. Label design of Arabica coffee powder
Bhoi cake

i produksi oleh :
Dapur Abadi JI. Medan-Banda Aceh,

Lhok Nga, Kuta Blang, Bireuen Netto : 100 gram

Table 2. Summary of organoleptic test data

Disseminate stage and Organoleptic test
Dissemination is performed by testing as many
as 80 organoleptics. The selected panelists were
adolescents. Organoleptic tests were performed
to determine the level of preference among
adolescents. After the organoleptic test,
proximate and antioxidant tests were performed
at the Food Analysis Laboratory of Agricultural
Products, Syiah Kuala University.

Several internal and external factors can
affect organoleptic results. The organoleptic test
in this study was carried out by testing two
samples, namely, the reference Bhoi cake and
the developed Arabica coffee powder Bhoi cake.
Based on the results of the organoleptic test, the
panelists preferred the developed product when
viewed from the parameters of color, aroma,

taste, texture, and overall. There were
differences between the reference and
developed products.

Sensory Attributes  Reference Product (Mean * SD) Developed Product (Mean + SD)  p-value
Color 4.36 +0.93* 4.67 +0.54° 0.002
Aroma 430 +0.91% 4.66 + 0.65° 0.002
Taste 4.15 +0.85% 448 +0.77° 0.003
Texture 4.27 £0.922 412 +0.892 0.255
Overall Acceptance  4.60 + 0.68% 4.77 £ 0.44° 0.038

Different superscript letters in the same row indicate statistically significant differences (paired t-test) at p < 0.05.

Color

The color analysis of the level of preference for
the reference product showed an average result
of 4.3625, and the color results for the
developed product showed an average result of
4.675. These results prove that Bhoi cake with
10% Arabica coffee powder is preferred by
panelists. The difference in color in this study
was due to the different ingredients used.
Arabica coffee powder imparts its own color to
the Bhoi cake.

From the above points, the development of
traditional food products through experimental
design approaches and sensory validation has
been widely conducted in previous studies as an
innovative effort to increase nutritional value
and product appeal, especially for young
consumers, such as Gen-Z. According to Evawati
& Roza (2014), the experimental stage with the
substitution of local ingredients rich in
antioxidants, such as Arabica coffee powder,
contributes to increasing the functional value of
the product without sacrificing sensory quality.

Substituting up to 10% Arabica coffee powder is
known to enrich the aroma and color of the
product and increase the content of
antioxidants, such as chlorogenic acid, which is
beneficial for health. Nutritional and food expert
validation is also an important part of recipe
development, as stated by Yashin (2013), who
stated that expert involvement can ensure a
balance between the nutritional aspects and
sensory characteristics. Meanwhile, attractive
packaging and label design, especially the use of
bright colors, is an important strategy in
marketing food products aimed at Gen Z, which
tends to be responsive to aesthetic and
informative visuals (Liang & Kitts, 2014).
Furthermore, organoleptic testing by adolescent
male panelists is a common method for
measuring the target consumer preferences. As
explained by Alnsour (2022), the results of this
test can provide direct input regarding the
market acceptance of innovative products based
on traditional food. Therefore, the combination
of ingredient innovation (Arabica coffee), expert
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validation, packaging design, and organoleptic
testing is a holistic approach for developing a
traditional Bhoi cake that not only has high
aesthetic value and taste but also has a
nutritional content that suits the healthy lifestyle
of Gen-Z.

Aroma, Taste and Texture

The aroma analysis of the level of preference for
the reference product showed an average result
of 4.3, and the aroma results for the developed
product showed an average of 4.6625. These
results prove that Bhoi cake with 10%
substitution of Arabica coffee powder is
preferred by panelists. The aroma of the Bhoi
cake is a distinctive combination of eggs and
flour, and the substitution of Arabica coffee
powder has an influence on the Bhoi cake. The
greater the Arabica coffee powder substitution,
the more distinctive the aroma produced will be
and give off the aroma of Arabica coffee powder.
The distinctive aroma of coffee is due to caffeol
and other coffee aroma-forming components.

The taste analysis of the level of
preference for the reference product showed an
average result of 4.15, and the taste results of
the developed product showed an average of
4.4875. These results prove that Bhoi cake with
10% arabica coffee powder was preferred by the
panelists. The flavor of the Bhoi cake originates
from the eggs, sugar, and flour used. The
substitution of Arabica coffee powder influences
the taste of the Bhoi cake; the more Arabica
coffee powder is substituted, the more delicious
the taste, and the right combination of bitter
coffee and sweet Bhoi cake. This is due to the use
of Arabica coffee, which is considered better
than Robusta coffee because it tastes better and
contains less caffeine.

Texture analysis revealed average scores
of 4.27 and 4.12 for the reference and developed
products, respectively, with no statistically
significant difference (p = 0.255). Although the
developed product scored slightly lower, this
small difference indicates that the substitution
of Arabica coffee powder did not negatively
affect the texture in a meaningful manner. This
slight decrease may be due to changes in the
crumb structure caused by the addition of coffee
powder; however, the hardness remained within
an acceptable range for the panelists.

The overall analysis of the favorability
level of the reference product showed an
average score of 4.6, and the overall result of the

development product showed an average score
of 4.775. These results prove that Bhoi cake with
10% Arabica coffee powder substitution is
preferred by the panelists. The substitution of
Arabica coffee powder influenced the overall
characteristics of the Bhoi cake; the greater the
substitution of Arabica coffee powder, the more
different the overall result from the reference
product. This difference was also caused by the
main raw materials and their substitutions of
raw materials in the production of the product.

Comparison of Reference Product and
Development Product

The comparison between the reference and
development products was based on the results
of the paired t-test calculation. The parameters
tested were color, aroma, taste, texture, and
overall quality. From the paired sample t-test, it
was found that there was a significant difference
between the reference and development
products in terms of color, aroma, taste, texture,
and overall parameters. The real differences
between the two samples of reference and
development products accepted by the public
are presented in Table 2.

Nutritional Content

The proximate and antioxidant test results for
the original Bhoi cake and Bhoi cake with 100 g
of Arabica coffee powder are presented in Table
4. The nutritional content test results showed
that the water content of the Arabica coffee
powder Bhoi cake was 9.92 g, which was lower
than that of the original Bhoi cake (12.49 g).
This was due to the substitution of Arabica
coffee powder, resulting in a lower water
content. The maximum moisture content of
coffee powder is 7% (National Standardization
Agency, 2020). The fineness of coffee powder
affects the Equilibrium Moisture Content (ACC)
value; fine coffee powder absorbs water vapor
faster than coarse coffee powder (Mulato, 2020).
This is in accordance with the coffee powder
used, namely premium arabica coffee powder
from the Ulee Kareng brand, which has a fine
powder texture. The ash content of Arabica
coffee powder Bhoi cake (0.41 g) was lower than
that of the original Bhoi cake (0.53 g). This was
due to the substitution of Arabica coffee powder,
which resulted in a lower ash content. The
maximum ash content in the coffee powder was
5%. (Chen et al,, 2023) The ash content of coffee
powder will decrease lower than 5% when
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mixed with other food ingredients that are low
in ash content, such as corn kernels or rice.
(Caracostea et al., 2021) This is consistent with
the use of rice flour and coffee powder
substitution in making Arabica coffee powder
Bhoi cake.

The Arabica coffee powder Bhoi cake
contains higher levels of protein (6.16 g), fat
(7.03 g), and carbohydrates (54.24 g) compared
to the original Bhoi cake (5.81 g, 6.17 g, and
52.75 g, respectively), due to the nutrient
contribution of Arabica coffee, which contains
13.56-18.06 g protein, 2-6% fat, and 40.65-
59.38% carbohydrates (Franca et al, 2010;
Cangussu et al. 2021. The antioxidant activity of
the Arabica coffee powder Bhoi cake (IC50 =
25.66 ppm) was stronger than that of the
original (29.57 ppm), because a lower IC50
value indicates a greater ability to neutralize
free radicals (Cangussu et al., 2021). Arabica
coffee is rich in chlorogenic acid and other
antioxidant compounds that can prevent

oxidative damage, with efficacy similar that to of
antioxidant supplements in reducing oxidative
stress (Grzelczyk et al., 2022; Martuscelli et al.,
2021). This study demonstrates the potential of
incorporating Arabica coffee powder, commonly
consumed only as a beverage, into traditional
snack products, offering both cultural
preservation and enhanced functional health
benefits, while encouraging further innovation
for broader public utilization (Hou et al.,, 2017).

Nutritional Value Information

Nutritional value information calculated based
on the nutritional adequacy number (RDA) of
boys aged 16-18 years is required to label the
packaging. The nutritional value information
shows that the nutrients contained in it
contribute to meeting the daily needs. The
contribution of Arabica Coffee Powder Bhoi cake
development products to the nutrients of
energy, fat, protein, carbohydrates, and
antioxidants is shown in Table 3.

Table 3. Nutrient contribution to RDA (Recommended Daily Allowance) for male teenagers

Nutrient Nutrient per Serving (20 g) RDA Contribution to RDA (%)
Energy (kcal) 78.77 2650 2.97
Fat (g) 1.41 85 1.65
Protein (g) 1.23 75 1.64
Carbohydrates (g) 15.30 400 3.82

Antioxidants (IC50) 5.13

Note: National Agency of Drug and Food Control (BPOM RI), 2019. (BPOM RI 2019)

Bhoi cake with Arabica coffee powder
contributes 78.77 kcal of energy per serving,
which can contribute 3% to the RDA of
adolescent boys. The fat contribution amounted
to 1.41 g per serving, thus contributing 2% to
the RDA for adolescent boys. The protein
contribution amounted to 1.23 g per serving,
contributing 2% of the RDA for adolescent boys.
The carbohydrate contribution was 15.30 g per
serving, thus contributing 4% to the RDA of
adolescent boys. The antioxidant contribution
(IC50) was 5.13 g per serving. If the product is
packaged with a weight of 100 g, it can make a
significant contribution to the RDA of adolescent
boys and can be declared an antioxidant source.
The higher the substitution of Arabica coffee
powder, the higher the antioxidant content
(IC50).

This study is consistent with previous
findings that substituting local food ingredients,
such as Arabica coffee, in traditional products
can enhance their nutritional value and

antioxidant function without compromising
their original characteristics (Freitas, 2023;
Friedman & Ormiston, 2022; Hakim, 2024).
Arabica  coffee  contains  protein, fat,
carbohydrates, and chlorogenic acid, which acts
as an antioxidant (Alnsour, 2022; Ben Hassen &
El Bilali, 2021). The results of this study indicate
that adding Arabica coffee to Bhoi cake increases
the protein (6.16 g), fat (7.03 g), and
carbohydrate (54.24 g) contents and antioxidant
activity (IC50 = 25.66 ppm), making it a
functional food innovation that is potentially
appealing to the younger generation (Ameca
(2018).

One limitation of this study is the absence
of shelf-life analysis, which is essential for
assessing product stability over time. Although
sensory and proximate evaluations provide
valuable insights into immediate acceptability
and nutritional value, they do not address
potential changes in taste, texture, color, or
microbial safety during storage. Without such
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data, it is difficult to determine the commercial
viability and distribution potential of a product
beyond its local consumption(Hakim, 2024).
This gap limits the ability to recommend
innovations for large-scale production or export,
where an extended shelf life is critical. Future
research should incorporate physicochemical
and microbiological shelf-life testing to provide a
more comprehensive understanding of product
performance. Such inclusion would not only
strengthen the study’s practical implications but
also align it with standard food product
development protocols.

Another limitation lies in the contextual
scope of the findings, which were derived
exclusively from Aceh. Cultural preferences,
ingredient availability, and traditional taste
profiles may differ significantly across regions,
potentially affecting future product acceptance.
Generalizing the results beyond Aceh without
further testing overlooks important variations in
consumer behavior. A more explicit comparison
with similar food innovation studies, both in
Indonesia and other countries, would provide a
broader perspective and validate the relevance
of innovation in diverse markets. For instance,
parallels can be drawn with fortified or
substituted traditional food products in Java or
Malaysia to highlight the similarities and
differences in consumer responses in these
countries. Incorporating such a comparative
analysis would not only situate the findings
within a larger body of literature but also
enhance their credibility and applicability to the
field.

Conclusion

This study concluded that the incorporation of
Arabica coffee powder into Bhoi cake
successfully enhanced its functional and sensory
qualities while maintaining its cultural
authenticity. The 10% substitution level was
identified as the most optimal based on sensory
evaluation and expert assessments.

Product innovation demonstrates that
traditional foods, such as Bhoi, can be effectively
developed using local ingredients to meet
modern health and taste preferences without
compromising their traditional value.
Considering its potential, future efforts should
focus on expanding production for a wider
market reach, including regional and national

distribution. Collaboration with local SMEs and
culinary  entrepreneurs  could facilitate
commercial scaling while promoting Aceh’s
culinary heritage. In addition, the integration of
modern packaging and shelf-life testing will
support broader market acceptance and long-
term storage feasibility.
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