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Bean Flour, Dried Sponge ~ with 100% wheat flour, Formula B used 15% catfish flour and 20%

Cake. pregelatinized red bean flour, and Formula C used 25% catfish flour and
10% pregelatinized red bean flour. Saturated fat and trans-fat contents
were analyzed using laboratory fat analysis procedures, and the data
were processed using the Kruskal-Walli’s test. The results showed that
saturated fat content decreased descriptively in the substitution formulas,
with the lowest value found in Formula B at 2.91%, although the
difference was not statistically significant (p>0.05). Trans fat content
showed a significant difference among formulations (p<0.05), with
Formula B producing the lowest value at 16.81%. These findings indicate
that the combination of catfish flour and pregelatinized red bean flour,
especially Formula B, can improve the lipid quality of dried sponge cake.
The product has potential as a healthier local functional food innovation
that supports maternal nutrition, food diversification, and stunting
prevention strategies. Further sensory, shelf-life, and feasibility studies
are needed before commercialization.

Introduction

Stunting remains a major nutritional problem that affects child health, especially in developing
countries. It reflects long-term growth failure caused by chronic nutritional deficiencies during
critical periods of growth and development, particularly during the first 1,000 days of life. This
period starts from pregnancy and continues until a child reaches two years of age. Nutritional
problems during this stage can affect physical growth, cognitive development, immune
function, and future productivity. According to the World Health Organization, stunting occurs
when a child has a height-for-age value below minus two standard deviations of the WHO
Child Growth Standards (Sadomo & Siwiendrayanti, 2023; Scheffler & Hermanussen, 2022;
Moelyo et al., 2025; Karlsson et al., 2022; Chanyarungrojn et al., 2023; Nwankwo et al., 2024).
In Indonesia, stunting prevalence has gradually declined in recent years. However, the rate
remains higher than the threshold recommended by WHO. This condition shows that stunting
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still requires comprehensive, sustainable, and evidence-based intervention strategies (Shenoy
etal., 2023; Azwar et al., 2026).

Stunting is closely related to maternal nutrition before and during pregnancy. Poor maternal
nutritional status can increase the risk of fetal growth restriction, low birth weight, and impaired
child growth after birth (Kabahenda & Stoecker, 2024; Rezaeizadeh et al., 2024; Marine et al.,
2026). Therefore, improving the nutritional intake of pregnant women plays an important role
in stunting prevention. Nutritional interventions should not only focus on sufficient energy
intake but also on the quality of nutrients consumed. Protein, essential fatty acids, vitamins,
and minerals are needed to support fetal growth and maternal health. At the same time,
excessive intake of unhealthy fats, especially saturated fat and trans-fat, needs attention
because it may increase the risk of metabolic disorders during pregnancy (Mititelu et al., 2024;
Zupo et al., 2024).

Food safety also influences nutritional intervention efforts. Food safety has become a global
issue that shapes health policy in both developing and developed countries. Foodborne diseases
and food contamination remain important public health concerns. Food handlers need adequate
knowledge of hygiene and sanitation because food safety practices affect the prevention of
disease transmission through food, humans, the environment, and processing equipment
(Sadomo & Siwiendrayanti, 2023; Sharif et al., 2024; Gebru et al., 2023; Saadat et al., 2024).
Human factors, especially the behavior and personal hygiene of food handlers, play an
important role in food contamination during processing and serving (Nurhayati et al., 2020).
Therefore, the development of functional food products must consider not only nutritional
value but also safe processing practices.

Stunting occurs when children experience growth failure due to chronic malnutrition over a
long period, particularly during the first 1,000 Days of Life (HPK). This condition is marked
by body length or height for age below minus two standard deviations from the child growth
standards (WHO, 2020). Based on the 2018 Basic Health Research, the prevalence of stunting
in Indonesia reached 30.8% (Ministry of Health of the Republic of Indonesia, 2018). This
figure decreased to 24.4% in 2021 and 21.6% in 2022. However, it still remained above the
WHO threshold of less than 20% (Ministry of Health of the Republic of Indonesia, 2022;
WHO, 2022). In Central Java Province, stunting prevalence reached 20.8% in 2022. This rate
indicates that stunting still needs serious attention, especially through nutrition-based
prevention programs (Ministry of Health of the Republic of Indonesia, 2022).

One potential strategy to support maternal nutrition is the development of functional food
products made from local ingredients. Catfish is one animal protein source that is widely
available in Indonesia. According to Statistics Indonesia, catfish production as part of national
aquaculture commodities exceeded 1 million tons per year in 2023, with annual growth. In
Central Java, catfish production reached more than 150 thousand tons per year. This shows that
catfish has strong potential as an accessible local food ingredient (Statistics Indonesia, 2023).
Catfish also contains protein and unsaturated fatty acids, while its cholesterol content is
relatively low. Fish glycogen decomposes faster than meat glycogen because it is unstable and
easily converted into lactic acid through glycolysis (Ida Mardalena, 2017; Xu et al., 2026;
Wang et al., 2026).

Although catfish has good nutritional potential, fish also has limitations as a food ingredient.
Fish contains high moisture, around 80%, and has a pH close to neutral. These conditions make
fish spoil easily and reduce its shelf life. Processing is needed to improve its nutritional value,
taste, odor, appearance, and storage stability (Hasanah, 2020; Gantner & Kostyra, 2023). One
processing method that can increase the value of catfish is drying. Drying can produce more
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stable products, including fish flour, which can be used as a substitute ingredient in food
formulations (Kocatepe et al., 2011; Rasul et al., 2022; Mathew et al., 2022). Catfish flour can
help improve the protein content of processed foods and create alternative products that are
practical for daily consumption.

In addition to catfish, red beans are another local food ingredient with high nutritional potential.
Red beans are a plant-based protein source and are widely available in Indonesia. According
to Statistics Indonesia of Central Java Province, red bean production in Central Java reached
37,578 tons in 2020. Red beans belong to the legume group and contain starch that can be
developed into resistant starch through precooking methods. Resistant starch relates to
functional properties such as water holding capacity, oil holding capacity, and swelling
capacity. These properties can influence the hypocholesterolemic potential of red bean flour.
However, the use of red beans as a resistant starch source still faces challenges, especially
because the preparation process takes a long time. One practical solution is to process red beans
into semi-finished products such as precooked flour. The precooking process involves heating
followed by cooling. This process increases retrograded starch and produces flour with higher
resistant starch content. In practice, repeated autoclaving-cooling cycles can support this
process (Lehmann et al., 2015; Faridah et al., 2022; Farooq & Yu, 2024; Wira etal., 2025;
Rahman et al., 2025).

Mustikaningrum (2011) reported that peas soaked in 4.2% sodium bicarbonate solution for 8
hours and cooked for 145 seconds produced the lowest hardness and the highest rehydration
ratio. This finding supports the importance of proper pretreatment in legume processing. Red
bean flour, including precooked red bean flour, also has relatively low-fat content. Astuti et al.
(2023) reported that the fat content of red bean flour ranged from around 1.56% to 2.21% per
100 grams of material. This low-fat content makes red bean flour suitable for the development
of food products with lower fat characteristics. It also supports its use as a substitute ingredient
in bakery products aimed at improving nutritional quality.

The combination of catfish flour and red bean flour has potential as an alternative food
ingredient for pregnant women (Aminah et al., 2022). Catfish provides animal protein, while
red beans contribute plant-based nutrients, resistant starch, and functional properties. This
combination can support the development of local food products with better nutritional value.
The fat profile of food products for pregnant women also needs attention. Saturated fat and
trans-fat intake during pregnancy should be controlled because they are associated with higher
risks of cardiovascular and metabolic health problems. Saturated fat and trans-fat can increase
low-density lipoprotein levels in the blood. This process contributes to atherosclerosis and
increases the risk of heart disease (World Health Organization, 2023; Yisahak et al., 2021).

This study selected dry sponge cake as the product model because it has lower moisture content
and longer shelf life than moist cake products. Dry sponge cake generally has moisture content
of around 3 to 5%, while moist sponge cake can reach 20 to 30%. Dry sponge cake is also
familiar to many consumers, easy to consume, and suitable for product innovation (Syarbini &
Indonesia, n.d.). The substitution of wheat flour with catfish flour and pregelatinized red bean
flour is expected to improve the nutritional quality of dry sponge cake. This product may serve
as a practical functional food that supports pregnant women’s nutritional needs in stunting
prevention efforts.

Several studies have examined the use of fish flour and legume flour in bakery products to
improve nutritional quality, especially protein content, dietary fiber, and sensory
characteristics. Previous findings show that catfish flour can increase the protein value of
processed foods. Pregelatinized red bean flour can also increase resistant starch content and
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improve functional properties. However, most studies have focused on proximate composition,
acceptability, and physical characteristics. Research on the combined effect of catfish flour and
pregelatinized red bean flour on saturated fat and trans-fat content in bakery products remains
limited.

Based on this gap, this study aimed to analyze the effect of substituting catfish flour and
pregelatinized red bean flour in dry sponge cake formulations on saturated fat and trans-fat
content. This study hypothesized that the incorporation of catfish flour and pregelatinized red
bean flour could improve the lipid profile of dry sponge cake by reducing saturated fat and
trans-fat levels compared with the control formulation. The findings are expected to provide
scientific evidence for the development of healthier functional food products based on locally
available ingredients. This product innovation may support maternal nutrition and contribute
to stunting prevention efforts.

Method
Research Design

This study used an experimental research design with a Completely Randomized Design
(CRD). The study applied one treatment factor, namely the substitution of catfish flour and
pregelatinized red bean flour in dried sponge cake formulation. The purpose of this design was
to determine the effect of different substitution levels on saturated fat and trans-fat content in
the final product. The experiment consisted of three formulations, namely Formula A as the
control formulation, Formula B with 15% catfish flour and 20% pregelatinized red bean flour,
and Formula C with 25% catfish flour and 10% pregelatinized red bean flour. Each formulation
was prepared in two replications, resulting in six experimental units. This design was selected
because it allowed each treatment to receive the same processing conditions, while the main
difference was only the level of flour substitution.

Tools and Materials

The materials used in this study were divided based on the preparation stage. Fresh catfish was
used as the main material for producing catfish flour. Fresh red beans and NaHCOs solution
were used for producing pregelatinized red bean flour. The ingredients used in the production
of dried sponge cake consisted of catfish flour, pregelatinized red bean flour, wheat flour,
chicken eggs, granulated sugar, margarine, vanilla, and baking powder. All ingredients were
prepared before processing to ensure that each formulation followed the same production
procedure.

The equipment used in this study was also grouped according to its function. The production
of catfish flour used knives, cutting boards, steamers, blenders, basins, spoons, trays, a cabinet
dryer, a grinder, and a 40-mesh sieve. The production of pregelatinized red bean flour used
pots, basins, an autoclave, a cabinet dryer, trays, a grinder, spoons, brushes, and a 60-mesh
sieve. The production of dried sponge cake used a digital scale, mixer, basin, plates, spatula,
spoon, molds, baking trays, oven, and ziplock bags. The use of separate tools for each
processing stage was intended to maintain product quality and reduce the possibility of cross-
contamination during preparation and processing.

Production of Catfish Flour

The production of catfish flour in this study followed the procedure of Arvianto et al. (2016)
with several controlled processing steps. Fresh catfish were cleaned by removing the gills and
impurities. The fish were then washed thoroughly using clean water to remove remaining dirt
and unwanted odor. After cleaning, the fish were steamed for approximately 25 minutes until
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fully cooked. Steaming was carried out to soften the fish meat and support the next processing
stage. After steaming, the cooked fish were blended until a smooth texture was obtained. The
blended fish was then spread evenly on trays and dried using a cabinet dryer at 50°C for 15
hours. Drying was conducted to reduce moisture content and improve the stability of the flour.
After the drying process was completed, the dried fish was ground using a grinder until it
formed flour. The flour was then sieved using a 40-mesh sieve to obtain a uniform particle size.
The catfish flour was stored in clean and closed packaging before being used in the dried
sponge cake formulation.

Production of Pregelatinized Red Bean Flour

The production of pregelatinized red bean flour referred to the procedure of Mustikaningrum
(2011). Fresh red beans were first sorted and cleaned to remove damaged beans and foreign
materials. The red beans were then soaked in NaHCOs solution using a red bean-to-water ratio
of 1:3 for 8 hours. The soaking process was carried out to soften the bean structure, reduce
hardness, and support the cooking process.

After soaking, the red beans were cooked using an autoclave for 145 seconds at 15 psi and
121°C. This heating process aimed to produce a precooked or pregelatinized structure. The
cooked red beans were then dried using a cabinet dryer at 50°C for 18 hours. After drying, the
red beans were ground using a grinder and sieved using a 60-mesh sieve to obtain fine flour
with a uniform texture. The pregelatinized red bean flour was then stored in clean packaging
before use.

Dried Sponge Cake Formulation

The dried sponge cake formulation used in this study was adapted from Prameswari et al.
(2022). The formulation consisted of three treatments with different levels of catfish flour and
pregelatinized red bean flour substitution. Formula A was used as the control because it
contained 100% wheat flour without catfish flour or red bean flour substitution. Formula B
used 65 g wheat flour, 15 g catfish flour, and 20 g pregelatinized red bean flour. Formula C
used 65 g wheat flour, 25 g catfish flour, and 10 g pregelatinized red bean flour. The amount
of chicken eggs, granulated sugar, margarine, vanilla, and baking powder was kept the same in
all formulations to ensure that the observed differences came mainly from the flour
substitution.

Table 1. Formula of Dried Sponge Cake with Catfish Flour and Pregelatinized Red Bean
Flour Substitution

Composition Formula A (0:0) | Formula B (15:20) | Formula C (25:10)
Wheat flour (g) 100 65 65
Catfish flour (g) 0 15 25
Red bean flour (g) 0 20 10
Chicken eggs (eggs) 2 2 2
Granulated sugar (g) 100 100 100
Margarine (g) 5 5 5
Vanilla (g) 2 2 2
Baking powder (g) 1 1 1

Production of Dried Sponge Cake

The production of dried sponge cake followed the procedure adapted from Prameswari et al.
(2022). Eggs, granulated sugar, and vanilla were first mixed using a mixer at medium to high
speed until the mixture became white, fluffy, and thick. After the mixture reached the desired
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texture, the mixer speed was reduced. Wheat flour, catfish flour, and pregelatinized red bean
flour were then added gradually according to each formulation. The mixture was stirred until
all ingredients were evenly combined.

Before baking, the oven was preheated at 150°C for approximately 10 minutes. The cake molds
were greased with margarine to prevent the product from sticking during baking. The
homogeneous batter was then poured into the prepared molds. The molds were placed in the
oven and baked at 150°C for approximately 40 minutes until the sponge cake was fully cooked
and had a yellowish-brown color. After baking, the dried sponge cake was removed from the
oven and cooled at room temperature. The cooled products were then packed in ziplock bags
to maintain quality before laboratory analysis.

The substitution levels were selected based on the formulation developed by Prameswari et al.
(2022). These levels were adjusted to balance nutritional improvement, product acceptability,
and processing feasibility. The same processing temperature, baking time, and ingredient
quantities were applied to all treatments, except for the amount of wheat flour, catfish flour,
and pregelatinized red bean flour.

Analysis of Saturated Fat and Trans Fat Content

The analysis of fat content was carried out using the Soxhlet extraction method as described
by Fibri et al. (2014). This method works based on the principle of fat extraction using a
nonpolar solvent, namely petroleum ether. A 2-gram sample from each dried sponge cake
formulation was placed in the extraction apparatus. The extraction process was carried out for
approximately 4 hours, followed by purification for 2 hours. The extracted residue was then
dried until it reached a constant weight. The extracted fat was used for the determination of
saturated fat and trans-fat content based on laboratory analytical procedures.

All analyses were conducted in duplicate to improve data reliability. Before measurement, the
analytical instruments were calibrated according to laboratory standard operating procedures.
This calibration process was conducted to ensure that the data obtained were accurate,
consistent, and reproducible. The results of saturated fat and trans-fat content were then
recorded for each formulation and compared among treatments.

Data Analysis

The data obtained from saturated fat and trans-fat analysis were processed using SPSS version
20. Before selecting the statistical test, the data were tested for normality and homogeneity.
Normality was assessed using the Shapiro-Wilk test, while homogeneity of variance was
assessed using Levene’s test. The results showed that the data were not normally distributed
and were not homogeneous. Therefore, the Kruskal-Walli’s test was used to determine whether
there were significant differences among the three formulations.

The level of significance used in this study was p<0.05. If the Kruskal-Walli’s test showed a
significant difference, further analysis was conducted to identify differences between treatment
groups. The statistical analysis was used to determine whether the substitution of catfish flour
and pregelatinized red bean flour affected saturated fat and trans-fat content in dried sponge
cake.

Result and Discussion
Saturated Fat Content

The saturated fat content of dried sponge cake was analyzed to determine the effect of catfish
flour and pregelatinized red bean flour substitution on the lipid profile of the product. The
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analysis was carried out on three formulations, namely Formula A as the control, Formula B
with 15% catfish flour and 20% pregelatinized red bean flour, and Formula C with 25% catfish
flour and 10% pregelatinized red bean flour. The results are presented as mean =+ standard
deviation from duplicate measurements.

Table 2. Saturated Fat Test Results

Percentage Comp0s1t10n. o.f Mean Relative Saturated Fat Content P-
Catfish Flour and Pregelatinized (%) Value
Red Bean Flour
Formula A 4.81+1.142 0.116
Formula B 291 £0.41=
Formula C 3.61+£1.372

Description: Formula A = 100% medium protein wheat flour; Formula B = 15% catfish flour
and 20% pregelatinized red bean flour; Formula C = 25% catfish flour and 10% pregelatinized
red bean flour. The same superscript letters indicate no significant difference among treatments
based on the Kruskal-Wallis test at p<0.05.

Based on Table 2, the highest mean saturated fat content was found in Formula A, which was
the control formulation, at 4.81 + 1.14%. The lowest mean saturated fat content was found in
Formula B at 2.91 £ 0.41%. Formula C had a mean saturated fat content of 3.61 & 1.37%. These
results show that the substitution formulas had lower saturated fat content than the control
formula. Formula B showed the greatest reduction among all treatments.

The decrease in saturated fat content in Formula B and Formula C may be related to the
nutritional characteristics of the substituted ingredients. Pregelatinized red bean flour has
relatively low-fat content, while catfish flour contains fat that is mostly composed of
unsaturated fatty acids. Therefore, the use of these two ingredients can reduce the relative
contribution of saturated fat in the final product. This finding is consistent with the role of red
bean flour as a low-fat ingredient and the potential of fish-based ingredients to improve the fat
quality of food products.

According to Waluyo et al. (2021), parboiling treatment in red beans can increase resistant
starch content and reduce oil absorption capacity. Lower oil absorption capacity may help
reduce fat retention in processed food products. This condition may explain why Formula B,
which contained the highest proportion of pregelatinized red bean flour, produced the lowest
saturated fat content. In this study, Formula B used 20% pregelatinized red bean flour, while
Formula C used only 10%. The higher amount of pregelatinized red bean flour in Formula B
may have contributed to the lower saturated fat value.

However, the Kruskal-Walli’s test showed a p-value of 0.116, which means that there was no
significant difference in saturated fat content among the three formulations at p<0.05. This
result indicates that the substitution of catfish flour and pregelatinized red bean flour did not
significantly affect saturated fat content in dried sponge cake. Although the values showed a
decreasing trend, the difference was not strong enough statistically.

The non-significant result may be influenced using the same amount of margarine and eggs in
all formulations. Margarine and eggs are important fat sources in bakery products. Since these
ingredients were kept constant across Formula A, Formula B, and Formula C, their contribution
to saturated fat may have reduced the visible effect of flour substitution. Sartika (2008) stated
that saturated fat content in bakery products is strongly influenced by the type and amount of
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added fat, such as margarine. Therefore, changing the flour composition alone may not be
enough to produce a statistically significant decrease in saturated fat content.

Although the statistical result was not significant, the descriptive trend remains important.
Formula B and Formula C both showed lower saturated fat content than Formula A. This result
suggests that the substitution of wheat flour with catfish flour and pregelatinized red bean flour
has potential to improve the lipid quality of dried sponge cake. Among the two substitution
formulas, Formula B showed the most favorable saturated fat result because it had the lowest
mean saturated fat content.

Trans Fat Content

The trans-fat content of dried sponge cake was analyzed to determine whether flour substitution
affected the presence of trans fat in the product. The same three formulations were tested,
namely Formula A as the control, Formula B with 15% catfish flour and 20% pregelatinized
red bean flour, and Formula C with 25% catfish flour and 10% pregelatinized red bean flour.
The results are presented in Table 3.

Table 3. Trans Fat Test Results

Percentage Composition of Catfish Flour and Mean Relative Trans Fat P-
Pregelatinized Red Bean Flour Content (%) Value
Formula A 30.07 &+ 3.342 0.024
Formula B 16.81 £7.75°
Formula C 21.34+1.77°

Description: Formula A = 100% medium protein wheat flour; Formula B = 15% catfish flour
and 20% pregelatinized red bean flour; Formula C = 25% catfish flour and 10% pregelatinized
red bean flour. Different superscript letters indicate a significant difference among treatments
based on the Kruskal-Wallis test at p<0.05.

Based on Table 3, the highest mean trans-fat content was found in Formula A at 30.07 & 3.34%.
Formula B had the lowest mean trans-fat content at 16.81 + 7.75%, while Formula C had a
mean value of 21.34 £+ 1.77%. These results show that both substitution formulas had lower
trans-fat content than the control formula. The largest decrease was found in Formula B.

The Kruskal-Walli’s test showed a p-value of 0.024, which means that there was a significant
difference in trans-fat content among the three formulations at p<0.05. This result indicates
that the substitution of catfish flour and pregelatinized red bean flour significantly affected
trans-fat content in dried sponge cake. The superscript letters in Table 3 show that Formula B
was significantly different from Formula A and Formula C. Meanwhile, Formula A and
Formula C had the same superscript letter, which indicates that the difference between these
two formulations was not statistically significant.

The lower trans-fat content in Formula B may be linked to the higher proportion of
pregelatinized red bean flour. Red bean flour has low fat content and does not undergo
hydrogenation. Therefore, it does not contribute greatly to trans-fat formation.
Pregelatinization changes the starch structure through heating and cooling, but it does not
create industrial trans-fat. Waluyo et al. (2021) explained that parboiling can increase resistant
starch and change the functional characteristics of red bean flour. These changes may support
lower fat absorption and better lipid quality in the final product.

Catfish flour may also contribute to the improvement of the product’s fat profile. Although
catfish contains fat, much of its fat is naturally present as unsaturated fatty acids. Natural
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animal-based trans-fat is generally lower than industrial trans-fat produced through
hydrogenation (WHO, 2018; Vékony et al., 2026; Ali et al., 2026). Therefore, the use of catfish
flour in the formulation did not increase trans-fat content. Instead, when combined with
pregelatinized red bean flour, it helped produce a better lipid profile than the control formula.

Formula B showed better results than Formula C. This difference may be caused by the higher
amount of pregelatinized red bean flour in Formula B. Formula B contained 20% pregelatinized
red bean flour, while Formula C contained only 10%. Although Formula C contained more
catfish flour, its trans-fat content was higher than Formula B. This suggests that pregelatinized
red bean flour may have a stronger role in reducing the relative trans-fat content of the product
than catfish flour. This result supports the selection of Formula B as the best formulation in
terms of trans fat reduction.

The significant reduction in trans-fat content has important nutritional implications. Trans fat
intake should be limited because it is associated with increased cardiovascular and metabolic
health risks. This issue is especially relevant for pregnant women because maternal fat intake
can affect pregnancy outcomes and long-term child health. Excessive intake of saturated fat
and trans-fat during pregnancy is not recommended because it may contribute to lipid and
glucose metabolism disorders, preeclampsia, gestational diabetes, and preterm birth. Khaire et
al. (2020) stated that maternal dietary fat composition is a modifiable factor that plays an
important role in pregnancy outcomes and long-term health.

Implications of Local Functional Food Innovation for Maternal Nutrition Management

The central contribution of this study is not limited to showing that catfish flour and
pregelatinized red bean flour can alter the lipid profile of dried sponge cake. Its broader
contribution lies in demonstrating how locally available food resources can be transformed into
a managed product innovation with potential relevance for maternal nutrition. From a
management perspective, these finding matters because food innovation should not stop at
laboratory formulation. It must be understood as a complete value creation process that links
raw material selection, product design, production control, consumer acceptance, health
positioning, and distribution strategy. The use of catfish and red beans supports the logic that
local resources can become strategic inputs when firms or community-based producers develop
the capability to process them into stable, acceptable, and nutritionally relevant products. This
view aligns with the resource-based perspective, which argues that firms gain advantage when
they can organize valuable resources into productive capabilities (Barney, 1991; Nayak et al.,
2023; Varadarajan, 2023). In this study, catfish and red beans are not merely ingredients. They
represent local resource potential that can be converted into a differentiated food product when
supported by proper formulation, processing, quality control, and market positioning.

This paper also strengthens the argument that functional food development should be treated
as a strategic management issue. Functional foods fail only because they contain beneficial
ingredients. They succeed when the product offers credible health relevance, practical
consumption value, acceptable sensory quality, stable production, and a clear market identity.
Zhao et al. (2025) and Ketkaew et al. (2024) argued that the functional food market grows
when health benefits meet consumer demand and product usability. Ghosh et al. (2024) further
showed that functional food innovation requires the integration of science, technology, market
knowledge, and firm strategy. The present study fits within this body of work because it moves
beyond conventional bakery formulation and introduces a nutritional purpose into a familiar
product category. Dried sponge cake is not positioned as a medical intervention. It is positioned
as a food product that may support healthier dietary options for pregnant women. This
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distinction is important. A food product can support nutritional goals, but it should not claim
clinical outcomes without further intervention-based evidence.

The study also contributes to the management of local food diversification. Indonesia has
abundant catfish and red bean resources, yet abundance alone does not create product value.
Many local commodities remain underutilized because they are sold as raw materials with
limited processing, branding, and market differentiation. Hart’s natural-resource-based view
emphasizes that competitive advantage can emerge when firms manage natural resources
through product stewardship and sustainable development (Hart, 1995). In this context,
processing catfish into flour and red beans into pregelatinized flour reflects a product
stewardship approach. It extends the utility of perishable and seasonal materials into a more
stable intermediate product. Kocatepe et al. (2011) showed that processing can change the
proximate characteristics and usability of fish-based products, while Hasanah (2020) and
Arvianto et al. (2016) demonstrated the potential of catfish flour in bakery-type products. The
implication for managers is clear. Local ingredient innovation requires processing systems that
can reduce perishability, control quality, and create consistent inputs for scalable production.

The role of pregelatinized red bean flour is especially important for product development
strategy. Legume-based flour has managerial relevance because it allows firms to improve
product functionality while differentiating the product from ordinary wheat-based bakery
items. Mustikaningrum (2011) showed that pretreatment can improve the processing qualities
of legumes, while Lehmann et al. (2002) explained the role of heating and cooling in resistant
starch formation. Waluyo et al. (2021) further reported that parboiling can increase resistant
starch and affect functional characteristics such as oil absorption. Astuti et al. (2023) also
showed that red bean flour has low fat characteristics and can support functional food
development. These studies support the practical implication of this paper: managers can use
pregelatinized legume flour not only as a nutritional substitute but also as a formulation tool
that changes product structure, fat interaction, and functional value. This is useful for food
firms that aim to create healthier bakery products without depending only on imported or high-
cost functional ingredients.

The results also carry strong implications for product portfolio management. Bakery products
often face criticism because they are associated with sugar, refined flour, and added fat.
However, this study shows that bakery products can be reformulated into more purposeful food
products when ingredient substitution follows a clear nutritional and managerial logic.
Prameswari et al. (2022) showed that substitution in traditional cake products can be used to
improve nutritional and product characteristics. The present study extends this idea by focusing
on lipid quality, especially saturated fat and trans-fat. This is significant because firms that
produce bakery products increasingly face pressure to offer healthier choices, not only products
that taste good. Sartika (2008) highlighted the health concerns related to saturated and trans
fatty acids, and WHO (2018) strengthened the global urgency of reducing industrial trans-fat
intake. Therefore, bakery producers need to manage fat sources, flour composition, processing
method, and product claims as part of an integrated product strategy. Reformulation is not only
a technical decision. It is a strategic decision that affects brand credibility, consumer trust, and
long-term market access.

From a maternal nutrition perspective, the implication must be framed carefully. Stunting
prevention requires complex interventions that include maternal nutrition, infant feeding
practices, sanitation, healthcare access, household food security, and education. This study
does not prove that dried sponge cake prevents stunting. It offers a product-level contribution
that may support a broader maternal nutrition strategy. This distinction is essential for scientific
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and managerial credibility. Black et al. (2013), Bhutta et al. (2013), and Victora et al. (2008)
showed that maternal and child undernutrition requires integrated and evidence-based
interventions during critical growth periods. Dewey and Begum (2011) also emphasized the
long-term consequences of stunting for human development. Kinshella et al. (2021) argued that
maternal health needs stronger attention within the first 1,000 days agenda. The practical
implication is that this product should be viewed as one possible component in a broader
nutrition program, not as a stand-alone solution. Managers, public health actors, and food
entrepreneurs should avoid exaggerated claims and instead position the product as a locally
based, healthier snack option for pregnant women.

The focus on saturated fat and trans-fat also has managerial significance because maternal food
products must balance nutrient adequacy with metabolic risk control. Khaire et al. (2020)
argued that maternal fat intake has implications for pregnancy complications and long-term
offspring health. Yisahak et al. (2021) showed that maternal dietary patterns in early pregnancy
relate to neonatal outcomes. Cohen et al. (2023) added that poorer maternal diet quality during
pregnancy may relate to less favorable metabolic outcomes in offspring. Jasinska-Melon et al.
(2022) also highlighted the need to monitor trans fatty acids in diets intended for pregnant and
breastfeeding women. These studies support the relevance of developing maternal food
products that do not merely increase calories or protein but also consider fat quality. For
management practice, this means product development teams should not evaluate maternal
food products through single-nutrient logic. A product can be high in protein yet still poorly
positioned if its fat profile, sugar content, food safety, and acceptability are weak. The current
study provides a useful starting point by placing lipid quality within the product development
conversation.

The study’s implication for innovation management is also important. Food innovation is rarely
linear. It requires sensing consumer needs, seizing product opportunities, and transforming
operational routines. Teece (2007) described dynamic capabilities as the firm’s ability to sense,
seize, and transform in response to opportunities and changes. In this study, the opportunity is
the need for practical, local, and healthier food products for pregnant women. The seizing
activity appears in the formulation of dried sponge cake with catfish flour and pregelatinized
red bean flour. The transformation challenge lies in moving from laboratory formulation to
standardized production, consumer testing, packaging, costing, certification, and market
distribution. Firms or community enterprises that want to commercialize this product must
develop routines for raw material sourcing, flour production, moisture control, batch
consistency, sensory evaluation, shelf-life monitoring, and nutritional labeling. Without these
routines, the product will remain a promising formulation but not a reliable market offering.

The consumer side cannot be treated as secondary. A food product designed for health will fail
if consumers perceive it as strange, unpleasant, expensive, unsafe, or inconvenient. Costa and
Jongen (2006) argued that consumer-led food product development requires firms to integrate
consumer needs early in the innovation process. Grunert (2005) showed that perceptions of
quality and safety shape food demand. Verbeke (2005) found that consumer acceptance of
functional foods depends on cognitive and attitudinal factors, while Verbeke (2006) warned
that consumers are not always willing to sacrifice taste for health. Bech-Larsen and Grunert
(2003) also showed that perceived healthiness differs across consumers and product contexts.
For this study, the management implication is direct. The product should not be marketed only
as a scientific formulation. It must be tested through sensory acceptance, perceived naturalness,
willingness to pay, purchase intention, and trust in health information. Pregnant women may
value nutrition, but they still make food choices based on taste, familiarity, price, convenience,
and safety.
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This point becomes more important because functional food acceptance depends on the
relationship between the ingredient, the carrier product, and the claimed benefit. Urala and
Lihteenméki (2007) showed that attitudes toward functional foods evolve when consumers see
clear and believable benefits. Ronteltap et al. (2007) argued that perceived benefit, perceived
risk, and trust influence acceptance of technology-based food innovations. Baker et al. (2022)
further synthesized evidence that consumer acceptance of functional foods is shaped by product
characteristics, individual factors, trust, perceived effectiveness, and communication. These
findings matter because catfish flour in a sweet bakery product may create mixed consumer
responses. Some consumers may value the protein content and local ingredient identity. Others
may worry about fishy aroma, texture, or product freshness. Therefore, management decisions
should include deodorization control, texture optimization, packaging communication, and
clear explanation of the product’s nutritional purpose. The product must make sense to
consumers, not only to researchers.

The strongest practical implication concerns positioning. The product should be positioned as
a locally sourced functional snack for maternal nutrition, not as a medicine and not as a generic
cake. Porter and Kramer (2011) argued that firms can create shared value by aligning business
growth with social needs. This study provides a concrete context for shared value creation. A
firm or food enterprise can build a marketable product from local catfish and red beans while
supporting maternal nutrition goals. However, shared value requires discipline. It must be
supported by measurable nutrition quality, responsible claims, affordable pricing, and an
accessible distribution model. If the product becomes too expensive for the intended maternal
segment, its social value weakens. If the health claim exceeds the evidence, its credibility
weakens. If the supply chain cannot maintain quality, its market value weakens. Therefore, the
product strategy should connect nutrition evidence, production economics, and consumer
affordability.

The supply chain implications are also substantial. Catfish and red beans are locally available,
but local availability does not automatically guarantee stable quality. Catfish is highly
perishable, and fish-based flour requires careful drying, grinding, storage, and odor control.
Red beans require sorting, soaking, heating, drying, and milling consistency. Trienekens and
Zuurbier (2008) emphasized that quality and safety standards in the food industry have become
central because modern food supply chains are increasingly interconnected and risk sensitive.
Luning and Marcelis (2009) argued that food quality management must combine technological
and managerial principles. This study therefore implies that producers must develop quality
assurance systems before product expansion. They need raw material specifications, supplier
selection criteria, process control sheets, moisture monitoring, packaging standards, storage
procedures, and batch records. These managerial systems determine whether the product can
move from experimental production to commercial production.

Food safety must receive the same attention as nutrition. A product intended for pregnant
women carries a higher responsibility because the consumer group is nutritionally and
biologically sensitive. Sadomo and Siwiendrayanti (2023) emphasized that hygiene and
sanitation are important in preventing foodborne disease transmission, while Nurhayati et al.
(2020) highlighted the role of food handler behavior and personal hygiene in contamination
risk. This means that the managerial value of the product depends on safe production practices.
Producers should apply Good Manufacturing Practices, sanitation standard operating
procedures, and hazard-based controls. The use of fish-based flour requires strict attention to
drying temperature, moisture reduction, storage, microbial safety, and rancidity prevention.
Without these controls, the nutritional advantage of the product can be weakened by safety
risk. In food management, safety is not an operational detail. It is part of the value proposition.
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The study also opens an opportunity for small and medium enterprises, local cooperatives, and
community-based food producers. Catfish farmers and red bean producers can gain more value
if their commodities enter processed food supply chains rather than remaining as raw materials.
This supports local economic upgrading. However, upgrading requires coordination among
producers, processors, universities, laboratories, health offices, and distribution partners. The
product cannot scale through informal production alone. It needs a managed local food system.
This is consistent with the innovation system view in which product development depends on
linkages among knowledge institutions, producers, market actors, and policy support. For
practical implementation, universities can support formulation and testing, SMEs can manage
production, local governments can support certification and training, and maternal health
programs can support education and distribution. The product therefore has relevance not only
as a food formula but also as a local innovation model.

The discussion also shows why formulation management should become more rigorous in
future work. The present study gives an important signal, but managers should not move
directly from laboratory results to broad commercialization. They need a staged development
process. The next stage should test sensory acceptance, protein content, total energy, sugar
content, dietary fiber, shelf life, microbial quality, packaging stability, cost per serving, and
consumer willingness to pay. The product should also be tested with the target users, especially
pregnant women, because maternal food acceptance can differ from general consumer
acceptance. A product that works technically may fail commercially if it does not match the
eating habits, taste preferences, income level, and trust concerns of the target group. This is
why food innovation requires both laboratory evidence and market evidence. Functional value
must be validated through consumer relevance.

This study also has implications for responsible health communication. The product may
support healthier food development, but it should not be presented as a direct anti-stunting
product unless clinical or program evaluation evidence supports that claim. The more
defensible claim is that the product uses local ingredients and shows potential to improve lipid
quality in a bakery product intended to support maternal nutrition. This form of communication
protects scientific integrity and reduces the risk of misleading consumers. It also supports long-
term brand trust. Grunert (2005), Verbeke (2005), and Baker et al. (2022) all show that food
choice depends heavily on trust, perceived quality, and perceived benefit. Therefore, the
communication strategy should use clear language, transparent nutrition information, and
cautious claims. For example, managers may emphasize local ingredients, improved
formulation, and suitability as an alternative snack, while avoiding claims that promise disease
prevention or guaranteed pregnancy outcomes.

The broader theoretical implication is that health-oriented food innovation in developing-
country contexts should be understood as a strategic capability that joins nutrition science with
management science. Many nutrition studies stop at nutrient composition. Many management
studies discuss innovation without enough product-level evidence. This study sits between
those fields. It shows that a product formulation can become a site of strategic value creation
when it links local resources, nutritional improvement, consumer needs, and production
feasibility. Barney (1991), Hart (1995), Teece (2007), and Porter and Kramer (2011) provide a
useful theoretical foundation for understanding this contribution. The product uses local
resources, addresses a social nutrition concern, requires dynamic capability to scale, and offers
a possible shared-value pathway. This is the main management contribution of the paper.

In practical terms, the most promising direction is to develop the selected substitution formula
into a prototype for controlled product development. The next managerial task is not only to
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confirm the lipid profile but to build a viable product system around it. That system must
include supplier contracts, flour standardization, production flow, quality control, packaging
design, pricing strategy, consumer education, and distribution channels. Possible channels
include maternal health programs, local food SMEs, school or community nutrition initiatives,
clinics, pharmacies, and digital marketplaces. Each channel requires a different value
proposition and compliance requirement. For example, distribution through health programs
requires stronger nutrition evidence and institutional approval. Distribution through retail
requires packaging appeal, shelf stability, and price competitiveness. Distribution through
SMEs requires simple processing procedures and cost control. The product’s future depends
on the alignment between scientific value and managerial execution.

The main lesson for this field is that local functional food development must move beyond the
language of substitution. Substitution is only the technical entry point. The strategic question
is how substitution creates value, for whom, through what production system, and with what
evidence. This study suggests that catfish flour and pregelatinized red bean flour can support
the development of a dried sponge cake with a more favorable lipid direction. Yet the
managerial contribution becomes stronger when this formulation is linked to maternal nutrition
needs, local commodity upgrading, responsible health positioning, food safety management,
and consumer-led product development. Future research should therefore combine
experimental food analysis with sensory science, business feasibility, supply chain analysis,
and intervention design. Only then can local ingredient innovation become a credible, scalable,
and socially relevant food management strategy.

Conclusion

This study concludes that the substitution of catfish flour and pregelatinized red bean flour in
dried sponge cake has practical potential for developing a healthier local functional food
product for maternal nutrition management. Although the reduction in saturated fat content was
not statistically significant, the substitution formulas showed a lower saturated fat tendency
than the control. More importantly, the substitution significantly reduced trans-fat content, with
Formula B, consisting of 15% catfish flour and 20% pregelatinized red bean flour, producing
the most favorable result. These findings indicate that combining locally available animal and
plant-based ingredients can improve the lipid quality of bakery products while supporting
product diversification for pregnant women. From a management perspective, this study
highlights the importance of transforming local food resources into value-added products
through evidence-based formulation, quality control, and responsible health positioning.
Further research should examine sensory acceptance, protein content, shelf life, production
feasibility, and consumer willingness to purchase so that this product can be developed into a
scalable functional food innovation that supports broader maternal nutrition and stunting
prevention strategies.

References

Ali, M. R., Mohameden, H. A., & Mohamed, R. M. (2026). Valorization of Waste and
Microbial Resources for Sustainable Edible Oil Production: Nutritional Enhancement
and Circular Bioeconomy Approaches. Sustainability, 18(10), 4655.
https://doi.org/10.3390/sul8104655

Aminah, M., Mulyo, G. P. E., Amelia, S., Khoerunnisa, A., & Aeni, M. N. (2022). Potential
Local Food Material Based On Flour (Catfish, Red Beans, And Kepok Banana) As
An Alternative Snack For Young Women With Anemia. In International Conference

156
Copyright © 2026, Journal of Asian-african Focus in Health, Under the license CC BY-SA4 4.0
DOI: https://doi.org/10.71435/738211



https://doi.org/10.71435/738211
https://doi.org/10.3390/su18104655

On Interprofessional Health Collaboration And Community Empowerment (Vol. 4,
No. 1, pp. 154-159). https://doi.org/10.34011/icihcce.v4il.235

Arvianto, A. A., Swastawati, F., & Wijayanti, . (2016). Pengaruh fortifikasi tepung daging
ikan lele dumbo (Clarias gariepinus) terhadap kandungan asam amino lisin pada
biskuit. Jurnal Pengolahan dan Bioteknologi Hasil Perikanan, 5(4), 20-25.

Astuti, R. W, Sitasari, A., Widyawati, H. E., & Rooiqoh, Q. F. (2023). Pengaruh tepung kacang
merah (Phaseolus vulgaris L.) dan tepung sukun (Artocarpus communis) terhadap
karakteristik organoleptik, kadar proksimat, serat pangan, dan kadar pati resisten pada
snack bar sebagai pangan fungsional pada diabetisi. Medika Respati: Jurnal Ilmiah
Kesehatan, 18(4), 269-278. https://doi.org/10.35842/mr.v18i4.910

Azwar, A., Saputra, N., & Mulia, R. A. (2026). Policy implementation challenges in stunting
reduction: a bibliometric analysis of global research trends. Cogent Social
Sciences, 12(1), 2624137. https://doi.org/10.1080/23311886.2026.2624137

Chanyarungrojn, P. A., Lelijveld, N., Crampin, A., Nkhwazi, L., Geis, S., Nyirenda, M., &
Kerac, M. (2023). Tools for assessing child and adolescent stunting: Lookup tables,
growth charts and a novel appropriate-technology “MEIRU” wallchart-a diagnostic
accuracy study. PLOS Global Public Health, 3(7), €0001592.
https://doi.org/10.1371/journal.pgph.0001592

Faridah, D. N., Silitonga, R. F., Indrasti, D., Afandi, F. A., Jayanegara, A., & Anugerah, M. P.
(2022). Verification of autoclaving-cooling treatment to increase the resistant starch

contents in food starches based on meta-analysis result. Frontiers in Nutrition, 9,
904700. https://doi.org/10.3389/fnut.2022.904700

Faroog, M. A., & Yu, J. (2024). Recent advances in physical processing techniques to enhance
the resistant starch content in foods: A review. Foods, 13(17), 2770.
https://doi.org/10.3390/foods13172770

Gantner, M., & Kostyra, E. (2023). Special issue on the latest research on flavor components
and sensory properties of food during processing and storage. Foods, 12(20), 3761.
https://doi.org/10.3390/foods12203761

Gebru, S. B., Hailu, T. S., & Taffere, G. R. (2023). Food safety knowledge, attitude, and
practice of food handlers at food service establishments in southern Tigray,
Ethiopia. Global Social Welfare, 10(3), 249-262. https://doi.org/10.1007/s40609-023-
00284-9

Ghosh, S., Sarkar, T., & Chakraborty, R. (2024). Functional food and food innovation toward
quality and safety regulations. Food Coatings and Preservation Technologies, 585-
609. https://doi.org/10.1002/9781394237623.ch17

Hart, S. L. (1995). A natural-resource-based view of the firm. Academy of management
review, 20(4), 986-1014. https://doi.org/10.2307/258963

Hasanah, F. (2020). Substitusi tepung ikan lele (Clarias sp.) pada pembuatan cookies sebagai
makanan ringan. Prosiding Pendidikan Teknik Boga Busana, 15(1).
https://jurnal.uny.ac.id/index.php/ptbb/article/view/35945

Kabahenda, M. K., & Stoecker, B. J. (2024). Associations between maternal dietary intake and
nutritional status with fetal growth at 14 to 26 weeks gestation: a cross-sectional
study. BMC nutrition, 10(1), 77. https://doi.org/10.1186/s40795-024-00885-3

157
Copyright © 2026, Journal of Asian-african Focus in Health, Under the license CC BY-SA4 4.0
DOI: hitps://doi.org/10.71435/738211



https://doi.org/10.71435/738211
https://doi.org/10.34011/icihcce.v4i1.235
https://doi.org/10.35842/mr.v18i4.910
https://doi.org/10.1080/23311886.2026.2624137
https://doi.org/10.1371/journal.pgph.0001592
https://doi.org/10.3389/fnut.2022.904700
https://doi.org/10.3390/foods13172770
https://doi.org/10.3390/foods12203761
https://doi.org/10.1007/s40609-023-00284-9
https://doi.org/10.1007/s40609-023-00284-9
https://doi.org/10.1002/9781394237623.ch17
https://doi.org/10.2307/258963
https://jurnal.uny.ac.id/index.php/ptbb/article/view/35945
https://doi.org/10.1186/s40795-024-00885-3

Karlsson, O., Kim, R., & Bogin, B. (2022). Maternal height-standardized prevalence of
stunting in 67 low-and middle-income countries. Journal of Epidemiology, 32(7),
337-344. https://doi.org/10.2188/jea.je20200537

Ketkaew, C., Oktaviani, R. D., Padthar, S., Leeanansaksiri, R., Meethonglang, T., & Hanna,
A. (2024). Enhancing sustainable food innovation through consumer participatory co-
creation: A case study on plant-based dietary snack bars in Thailand. Future

Foods, 10, 100433. https://doi.org/10.1016/j.fuf0.2024.100433

Khaire, A., Wadhwani, N., Madiwale, S., & Joshi, S. (2020). Maternal fats and pregnancy
complications: Implications for long-term health. Prostaglandins, Leukotrienes and
Essential Fatty Acids, 157, 102098. https://doi.org/10.1016/j.plefa.2020.102098

Kocatepe, D., Turan, H., Tagkaya, G., Kaya, Y., Erden, R., & Erdogdu, F. (2011). Effects of
cooking methods on the proximate composition of Black Sea anchovy (Engraulis
encrasicolus, Linnaeus 1758). Gida, 36(2), 71-75.

Lehmann, U., Jacobasch, G., & Schmiedl, D. (2002). Resistant starch in different dietary
samples. Journal of Agricultural and Food Chemistry, 50(18), 5236-5240.
https://doi.org/10.1021/jf020193f

Mardalena, 1. (2017). Dasar-dasar ilmu gizi dalam keperawatan: Konsep dan penerapan pada
asuhan keperawatan. http://eprints.poltekkesjogja.ac.id/7975/1/BUKU%20DASAR-
DASAR%20ILMU%20GIZ1%20DALAM%20KEPERAWATAN.pdf

Marine, B. T., Haile, Y. A., & Zewde, M. G. (2026). Maternal nutrition practices and its
implications  for child growth and development. Scientific ~ Reports.
https://doi.org/10.1038/s41598-026-37151-4

Mathew, J., Blossom, L., Gopal, T. S., & Thomas, A. (2022). Nutritional and quality properties
of pasta and noodles incorporated with fish/and fishery-derived ingredients using

extrusion technology-A review. Journal of Aquatic Food Product Technology, 31(9),
1002-1023. https://doi.org/10.1080/10498850.2022.2120376

Mititelu, M., Lupuliasa, D., Neacsu, S. M., Olteanu, G., Busnatu, S. S., Mihai, A., ... & Scafa-
Udriste, A. (2024). Polyunsaturated fatty acids and human health: a key to modern

nutritional balance in association with polyphenolic compounds from food
sources. Foods, 14(1), 46. https://doi.org/10.3390/foods 14010046

Moelyo, A. G., Sitaresmi, M. N., & Julia, M. (2025). Growth faltering or deceleration toward
target height: Linear growth interpretation using WHO growth standard 2006 for
Indonesian children. Plos one, 20(4), €0290053.
https://doi.org/10.1371/journal.pone.0290053

Mustikaningrum, F. (2011). Pengaruh pratanak kacang kapri (Pisum sativum axiphium L.)
terhadap kadar serat pangan dan pati resisten serta sifat hipoglikemiknya pada tikus
diabetik  induksi  alloksan (Skripsi, Universitas Gadjah  Mada).
https://etd.repository.ugm.ac.id/penelitian/detail/51706

Nayak, B., Bhattacharyya, S. S., & Krishnamoorthy, B. (2023). Integrating the dialectic
perspectives of resource-based view and industrial organization theory for competitive

advantage—a review and research agenda. Journal of Business <& Industrial
Marketing, 38(3), 656-679. https://doi.org/10.1108/JBIM-06-2021-0306

Nwankwo, M., Danborno, B., Musa, S. A., & Akuyam, A. S. (2024). Prevalence and associated
factors of stunting and thinness among children and adolescents in Nasarawa State:

158

Copyright © 2026, Journal of Asian-african Focus in Health, Under the license CC BY-SA4 4.0
DOI: hitps://doi.org/10.71435/738211



https://doi.org/10.71435/738211
https://doi.org/10.2188/jea.je20200537
https://doi.org/10.1016/j.fufo.2024.100433
https://doi.org/10.1016/j.plefa.2020.102098
https://doi.org/10.1038/s41598-026-37151-4
https://doi.org/10.1080/10498850.2022.2120376
https://doi.org/10.3390/foods14010046
https://doi.org/10.1371/journal.pone.0290053
https://etd.repository.ugm.ac.id/penelitian/detail/51706
https://doi.org/10.1108/JBIM-06-2021-0306

comparison with World Health Organization reference. Rwanda Medical
Journal, 81(1), 23-37. https://doi.org/10.4314/rmj.v81il.3

Prameswary, A. 1., Pranata, F. S., & Purwijantiningsih, L. M. E. (2022). Kualitas bolu klemben
dengan substitusi tepung tempe kacang tunggak (Vigna unguiculata) dan tepung umbi

talas (Xanthosoma sagittifolium). Jurnal Teknologi Pangan dan Gizi (Journal of Food
Technology and Nutrition), 21(1), 1-11. https://doi.org/10.33508/jtpg.v21i1.3500

Rahman, T., Andriansyah, R. C. E., Luthfiyanti, R., Surahman, D. N., & Triyono, A. (2025,
April). Analysis of nutrient and resistant starch content of modified suweg flour
(Amorphophallus campanulatus B) by autoclaving-cooling cycles method. In /OP
Conference Series: Earth and Environmental Science (Vol. 1477, No. 1, p. 012062).
IOP Publishing.

Rasul, M. G., Yuan, C., Yu, K., Takaki, K., & Shah, A. K. M. A. (2022). Factors influencing
the nutritional composition, quality and safety of dried fishery products. Food
Research, 6(5), 444-466. https://doi.org/10.26656/fr.2017.6(5).730

Rezaeizadeh, G., Mansournia, M. A., Keshtkar, A., Farahani, Z., Zarepour, F., Sharafkhah, M.,
... & Poustchi, H. (2024). Maternal education and its influence on child growth and

nutritional status during the first two years of life: a systematic review and meta-
analysis. EClinicalMedicine, 71. https://doi.org/10.1016/j.eclinm.2024.102574

Saadat, A., Siddique, M., & Hashim, M. M. (2024). Knowledge, attitude and practice (kap)
study of food safety and hygiene practices of household consumers. Health Sciences
Journal, 2(2), 80-86. https://doi.org/10.3390/foods11142090

Sartika, R. A. (2008). Pengaruh asam lemak jenuh, tidak jenuh, dan asam lemak trans terhadap
kesehatan. Kesmas: Jurnal Kesehatan Masyarakat Nasional, 2(4), 154-160.
https://doi.org/10.21109/kesmas.v2i4.258

Scheffler, C., & Hermanussen, M. (2022). Stunting is the natural condition of human
height. American Journal of Human Biology, 34(5), €23693.
https://doi.org/10.1002/ajhb.23693

Sharif, M. K., Sarwar, K., Abid, N., & Bashir, M. A. (2024). Food Security, Food Safety, and
Sanitation. Food Security in the Developing World, 191-225.

Shenoy, S., Sharma, P., Rao, A., Aparna, N., Adenikinju, D., Iloegbu, C., ... & Peprah, E.
(2023). Evidence-based interventions to reduce maternal malnutrition in low and
middle-income countries: a systematic review. Frontiers in Health Services, 3,
1155928. https://doi.org/10.3389/frhs.2023.1155928

Syarbini, M. H., & Perkumpulan Ekskul Kuliner Indonesia. (n.d.). Referensi komplet A—Z
bakery: Fungsi bahan, proses pembuatan roti, dan panduan menjadi bakepreneur.
Kubuku. Retrieved April 5, 2026, from https://bacabuku.com/detail/referensi-
komplet-a-z-bakery--fungsi-bahan--proses-pembuatan-roti--dan-panduan-menjadi-
bakepreneur/84394

Varadarajan, R. (2023). Resource advantage theory, resource based theory, and theory of
multimarket competition: does multimarket rivalry restrain firms from leveraging
resource  advantages?. Journal = of  Business  Research, 160, 113713.
https://doi.org/10.1016/j.jbusres.2023.113713

Vékony, B., Juhasz, R., Hajas, L., Benedek, C., & Bodor, Z. (2026). Plant-Based Essential
Fatty Acids and Ketogenic Vegan Diet. In Vegan Gastronomy and Sustainable

159

Copyright © 2026, Journal of Asian-african Focus in Health, Under the license CC BY-SA4 4.0
DOI: hitps://doi.org/10.71435/738211



https://doi.org/10.71435/738211
https://doi.org/10.4314/rmj.v81i1.3
https://doi.org/10.33508/jtpg.v21i1.3500
https://doi.org/10.26656/fr.2017.6(5).730
https://doi.org/10.1016/j.eclinm.2024.102574
https://doi.org/10.3390/foods11142090
https://doi.org/10.21109/kesmas.v2i4.258
https://doi.org/10.1002/ajhb.23693
https://doi.org/10.3389/frhs.2023.1155928
https://bacabuku.com/detail/referensi-komplet-a-z-bakery--fungsi-bahan--proses-pembuatan-roti--dan-panduan-menjadi-bakepreneur/84394
https://bacabuku.com/detail/referensi-komplet-a-z-bakery--fungsi-bahan--proses-pembuatan-roti--dan-panduan-menjadi-bakepreneur/84394
https://bacabuku.com/detail/referensi-komplet-a-z-bakery--fungsi-bahan--proses-pembuatan-roti--dan-panduan-menjadi-bakepreneur/84394
https://doi.org/10.1016/j.jbusres.2023.113713

Health (pp. 331-364). Apple Academic Press.
https://doi.org/10.1201/9781998511891-18

Waluyo, W., Pranoto, Y., Sardjono, S., & Marsono, Y. (2021). Peningkatan pati resisten dan
karakteristik tepung kacang merah (Phaseolus vulgaris L.) pratanak metode
kombinasi pengukusan, oven microwave, autoklaf, dan pendinginan. Jurnal Nutrisia,
23(1), 32—43. https://doi.org/10.29238/jnutri.v23il.217

Wang, Y., Han, J., Wang, D., Gao, F., Zhang, K., Tian, J., & Jin, Y. (2022). Research update
on the impact of lactic acid bacteria on the substance metabolism, flavor, and quality
characteristics of fermented meat products. Foods, 11(14), 2090.

Wira, W., Harini, N., Damat, D., Ariadi, B. Y., Savitri, E. S., Huu, N. N, ... & Sobach, 1. N.
(2025). Autoclaving cooling method for optimizing resistant starch content and
physicochemical properties of modified tannia flour. Sarhad Journal of
Agriculture, 39, 123-130. https://doi.org/10.17582/journal.sja/2023/39/s1.123.130

Xu, Y., Zhang, D., Schroyen, M., Li, X., Yang, Q., & Hou, C. (2026). Modulation of
postmortem glycolysis in pork by electrostatic field: Roles of pyruvate kinase and
myofibrillar protein phosphorylation. Food Chemistry, 148928.
https://doi.org/10.1016/j.foodchem.2026.148928

Yisahak, S. F., Mumford, S. L., Grewal, J., Li, M., Zhang, C., Grantz, K. L., & Hinkle, S. N.
(2021). Maternal diet patterns during early pregnancy in relation to neonatal
outcomes. The American Journal of Clinical Nutrition, 114(1), 358-367.
https://doi.org/10.1093/ajcn/ngab019

Zhao, L., Ju, W. M., Wang, L. L., Ye, Y. B, Liu, Z. Y., Cavender, G., ... & Sun, S. Q. (2025).
Functional Ingredients: From Molecule to Market—AI-Enabled Design,
Bioavailability, Consumer Impact, and Clinical Evidence. Foods, 14(17), 3141.
https://doi.org/10.3390/foods14173141

Zupo, R., Castellana, F., Boero, G., Matera, E., Colacicco, G., Piscitelli, P., ... & Sardone, R.
(2024). Processed foods and diet quality in pregnancy may affect child
neurodevelopment disorders: a narrative review. Nutritional neuroscience, 27(4),
361-381. https://doi.org/10.1080/1028415x.2023.2197709

160
Copyright © 2026, Journal of Asian-african Focus in Health, Under the license CC BY-SA4 4.0
DOI: hitps://doi.org/10.71435/738211



https://doi.org/10.71435/738211
https://doi.org/10.1201/9781998511891-18
https://doi.org/10.29238/jnutri.v23i1.217
https://doi.org/10.17582/journal.sja/2023/39/s1.123.130
https://doi.org/10.1016/j.foodchem.2026.148928
https://doi.org/10.1093/ajcn/nqab019
https://doi.org/10.3390/foods14173141
https://doi.org/10.1080/1028415x.2023.2197709

