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Abstract

Traditional foods have the ability to provide healthy food that helps
individuals meet their daily nutritional demands. Consumption habits
based on local foods not only represent traditional knowledge but also
help to increase food security and achieve the Sustainable Development
Goals (SDG-2). However, there has been no systematic research of
the macronutrient content of traditional Minangkabau cuisine. The
purpose of this study is to examine the macronutrient content of
traditional Minangkabau foods and assess their contribution to daily
nutritional needs. This is descriptive research using a cross-sectional
design employing a food composition analysis method. Interviews were
conducted to obtain data on ingredients, recipes, and serving sizes,
which were then evaluated using the Indonesian Food Composition
Table. Several traditional side dishes show a fairly good balance of macro
nutrients. For example, Palai Lauak Budu has a composition of 34.1%
carbohydrates, 36.11% protein, and 29.88% fat, so it can be categorized
as a relatively complete source of macronutrients. A similar finding is seen
in vegetable dishes, such as Gulai Pucuak Ubi Tumbuak, which contains
34.08% carbohydrates, 32.38% protein, and 33.54% fat. Meanwhile,
traditional snacks such as Lapek Kunda have a dominant carbohydrate
proportion of 82.04%, with a protein content of 3.81% and fat content of
14.15%. The differences in macronutrient composition among these three
types of dishes demonstrate the diversity of nutritional value in traditional
cuisine, which can contribute to meeting the energy and nutritional needs
of the community when consumed as part of a balanced diet.
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Introduction

The Sustainable Development Goals (SDGs) aim
to address various global health issues, including
stunting, or impaired growth in children, which is one
of the key indicators in assessing public health and
nutrition. In Indonesia, stunting remains a significant
challenge, with a relatively high prevalence despite
a gradual decline in recent years." One approach
adopted to combat stunting is the utilization of local
based-food. Local-based food, which refers to the use
of locally available ingredients aligned with traditional
culinary practices, plays a crucial role in improving
nutritional status and reducing stunting rates.??
These foods are typically rich in essential nutrients
needed for children’s growth and development.
For example, foods such as tempeh, tofu, sour
vegetable soup, and various types of tubers, which
are easily accessible and affordable, can provide
essential vitamins, minerals, and dietary fiber.4®

Stunting or impaired growth in children, is a serious
health issue in Indonesia, closely linked to chronic
malnutrition and recurrent infections during early
childhood.®” Data from the Sustainable Development
Goals (SDGs) and the World Health Organization
(WHO) indicate that the prevalence of stunting in
Indonesia reached approximately 24.4% in 2021.2
Although this marks a decrease from 37.2% in 2013,
it still exceeds the WHO standard threshold of 20%.°
Several factors contribute to the high stunting rate,
including poor nutrition, limited access to adequate
healthcare and sanitation services, low levels of
education, and poor family economic conditions. %13
The Indonesian government has made significant
efforts to reduce stunting through various national
programs, such as the "First 1,000 Days of Life
Movement," which focuses on prevention starting
from pregnancy through the child’s first two years
of life. 1415

Adequate and balanced macronutrient intake is
essential to support optimal growth and development
in adolescents. Macronutrients such as protein,
carbohydrates, and fats are required in the right
amounts to ensure the body receives sufficient energy
and raw materials for various biological functions.
However, many adolescents still experience
macronutrient deficiencies due to unbalanced diets
and a reliance on nutrient-poor processed foods. The
importance of local-based foods has begun to gain
more attention as part of efforts to improve nutritional
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status and prevent stunting. Local foods are not
only rich in nutrients but also more accessible and
affordable for the community. Moreover, local foods
often align better with local eating habits and cultural
practices, making them more acceptable to the
population. They also help preserve biodiversity and
safeguard rich culinary traditions, which are vital to
cultural identity. The use of local based foods further
promotes environmental sustainability by reducing
dependence on imported foods and lowering the
carbon footprint.

The availability of food resources is determined by
the geographical conditions of an area, as these
factors influence the quantity and variety of food
that can be produced locally.'®'” Elements such
as altitude, climate, and distance from the coast
significantly affect both the types and amounts
of food that can be locally sourced. This also
determines the community’s consumption patterns
based on the availability of food in each region. West
Sumatra possesses abundant and diverse natural
resources, ranging from agricultural, plantation, and
fishery products to horticultural commodities, all of
which play a significant role in providing nutritious
local food. Agricultural products such as rice, corn,
and sweet potatoes supply complex carbohydrates
as a primary energy source. Plantation products
like coconuts, which are processed into coconut
milk, serve as a source of healthy fats commonly
used in traditional Minangkabau cuisine. In addition,
fishery products such as freshwater and marine fish
are important sources of animal protein essential
for growth and development.'®2° Ironically, despite
the abundance of natural resources (NR) in
various regions of West Sumatra, adolescent food
consumption remains limited to only one or two
types of food ingredients. In fact, the region holds
tremendous potential in providing a wide variety
of local foods rich in macronutrients. However,
the low level of nutritional knowledge among
adolescents is one of the main factors contributing
to their monotonous dietary patterns, which do not
reflect the richness of local natural resources. Many
teenagers are still unaware of the importance of
dietary diversity in meeting their daily nutritional
needs. This imbalance is further exacerbated by
the prevalence of instant food consumption and the
habit of choosing fast food, which generally has low
nutritional value.?'
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Educational interventions have been proven to
significantly improve dietary practices and nutritional
status among adolescents. Therefore, enhancing
adolescents’ understanding of the benefits of
local foods and how to incorporate them into their
daily diets is crucial in efforts to prevent stunting.??
Adolescents require adequate food intake, both
in quality and quantity, to support optimal growth
and development. This need calls for a diverse
dietary pattern to fulfill various essential nutrients
such as vitamins, minerals, proteins, and essential
fats. A varied diet not only helps meet nutritional
requirements but also contributes to improving
nutritional status, preventing malnutrition, and
supporting overall health. Moreover, healthy eating
habits established during adolescence provide long-
term benefits, laying the foundation for a balanced
lifestyle and lifelong well-being.?

A local-based approach to improving nutritional
intake aligns with the goals of the Sustainable
Development Goals (SDGs), which emphasize the
importance of sustainable and community-based
solutions to address global issues. Utilizing the
potential of local foods is expected to enhance
adolescents’ nutritional status and reduce the
prevalence of stunting, thereby supporting the
achievement of SDG targets, particularly in the
areas of health and food security. This study takes
a novel approach by investigating the macronutrient
potential of traditional Minangkabau foods for
encouraging stunting prevention and achieving
Sustainable Development Goal 2 (SDG-2), an area
that has received little attention in the context of
community-based nutrition interventions rooted in
local food culture.

Materials and Methods

Research Design And Sample

This quantitative descriptive study used a
cross-sectional approach. It was conducted in
West Sumatra, Indonesia, the main area of the
Minangkabau ethnic group. Data on food types
was collected in areas that still preserve traditional
consumption and processing practices. Traditional
food samples were selected using purposive
sampling for side dishes, vegetables, and traditional
Minangkabau cakes based on the following inclusion
criteria: (1) frequently consumed by children and
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families, (2) representing various food groups
(animal, plant, or mixed), (3) having cultural value
and being widely available in households or
traditional markets.

Macronutrient Content Analysis

To ensure the authenticity of the traditional recipes,
primary data were collected through a Focus Group
Discussion (FGD) and semi-structured interviews.
The FGD involved 16 representatives of local
community leaders and cultural experts, supported by
local government officials. These sessions focused
on identifying authentic ingredients, traditional
cooking techniques, and the cultural significance of
the selected dishes. Direct observations were also
conducted during the food preparation process to
standardize the recipe measurements.

The macronutrient content (carbohydrates, proteins,
and fats) per 100 grams of ready-to-eat food is
calculated based on data from the Indonesian
Food Composition Table (TKPI, 2017). Additional
information is obtained from other reliable national
food composition data sources if necessary.
This analysis does not involve laboratory testing,
but rather nutritional calculations based on raw
materials, recipe measurements, and available food
composition data.

Data Analysis

Nutritional content data was processed using
Microsoft Excel to calculate the macro nutrient
content per 100 grams of each food item. In addition,
the percentage contribution of each food item to the
Indonesia Recommended Dietary Allowance (RDA)
calculated, based from WHO guidelines.

Results

Side Dishes

As shown in Table 1, most side dishes contain varying
levels of carbohydrates, protein, and fat. Palai lauak
budu shows a fairly good balance of carbohydrates
(34.1%), protein (36.11%), and fat (29.88%), making
it a fairly complete source of macronutrients.
Rendang Tiram and Gulai Hiu also have a balanced
composition of macronutrients, but in smaller
amounts compared to other foods. Although each
macronutrient's total value is relatively low, the
proportions are balanced, categorizing both foods
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as nutrient-dense in small portions. This makes them
suitable as side dishes or accompaniments. Palai
Lauak Asin stands out due to its high protein content
(73.73%), making it an excellent source of animal

protein. Punju (70.24%) are high in carbohydrates,
so they are better categorized as primary energy
sources than side dishes.

Table 1: Macronutrient Composition Of Side Dishes

Types of Food Carbohydrates (%) Protein (%) Fat (%)
Gulai Langkitang 22.36 47.50 30.14
Rendang Lokan 38.56 27.84 33.60
Samba Karambia 39.33 16.64 44.03
Randang Ayam Pucuak Ubi Kayu 9.82 35.80 54.38
Gulai Lobak Paik Limbek Sala 27.60 27.50 44.90
Gulai Sabo-Sabo 22.09 42.43 35.48
Gulai Ayam Rungu-Rungu 16.09 31.46 52.45
Gulai Limbek Kampuang 5.42 52.86 41.72
Pangek Ikan Gariang Kacang Panjang 11.00 39.48 49.52
Palai Lauak Budu 34.01 36.11 29.88
Panggang Pacak 28.65 26.72 44.62
Rendang Tiram 35.61 26.32 38.07
Goreng Kepah 10.67 23.01 66.32
Palai Lauak Asin 3.33 73.73 22.94
Lamang-lamang lkan 0.00 67.51 32.49
Pongek Tali-tal 29.38 67.30 3.32
Punju 70.24 15.32 14.44
Goreng Bilalang 8.44 86.01 5.55
Limbek Alin 18.82 50.85 30.33
Gulai Hiu 28.92 32.60 38.48
Vegetables Traditioanal Cake

Of the six types of curry made from local ingredients,
gulai pucuak ubi tumbuak has a relatively balanced
composition of macronutrients. This means that the
carbohydrate, protein, and fat content of this curry is
balanced, thereby contributing to an adequate daily
energy intake. Gulai durian mudo has the highest
carbohydrate content at 72.77%, followed by gulai
pisang with 69.20%. The highest protein and fat
content is found in gulai paku at 53.63%.

Based on the data, Lapek kundua has the highest
macronutrient content compared to other foods, with
82.05 % of carbohydrates, 3.81% of protein, and
14.15 % of fat, making it the main source of energy
in this group. Sarang balam and tongkang have
the lowest fat content, at only 20.79% and 0.88%,
respectively, and also have low protein content, at
1 g and 2.04 g, respectively.
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Table 2: Macronutrient Composition of Vegetables
No Types of Food Carbohydrates(%) Protein (%) Fat (%)
1 Gulai durian mudo 72.77 9.66 17.57
2 Gulai umbuik pisang 37.41 15.55 47.03
3 Gulai umbuik sawit 41.64 11.15 47.21
4 Gulai paku 19.37 27.00 53.63
5 Gulai Pisang 69.20 14.82 15.97
6 Gulai pucuak ubi tumbuak 34.08 32.38 33.54
Table 3: Macronutrient Composition of Traditional Cakes

No Types of Food Carbohydratest (%) Protein (%) Fat (%)

1 Lapek kundua 82.05 3.81 14.15

2 Kolak pepaya 79.22 8.02 12.76

3 Sarang balam 96.59 2.62 0.79

4 Lapek sukun 87.11 5.27 7.62

5 Tongkang 94.53 4.59 0.88

6 Panggang pisang 86.30 3.10 10.60

Discussion

An analysis of the macronutrient composition of
various traditional Minangkabau foods shows that
the local diet, passed down through generations,
has great potential to support daily nutritional
needs. During critical growth periods, especially
during the first 1,000 days of life, adequate intake
of macronutrients, particularly protein, fat, and
carbohydrates, plays a crucial role in supporting
biological processes such as tissue growth, brain
development, immune system function, and overall
metabolism 2427

In addition to being nutrient-dense, many traditional
foods exhibit a balance between carbohydrates,
proteins, and fats, which is close to the basic
principles of balanced nutrition.?® This pattern is
important in the context of meeting daily nutritional
needs comprehensively, rather than focusing
solely on one type of nutrient. However, there are
also side dishes that are predominantly rich in one
macronutrient, such as high in fat or high in protein
alone, so a varied consumption approach is highly
recommended to achieve optimal balance. Traditional
vegetables such as Gulai Paku, Gulai Umbuik, and
Gulai Pucuk Ubi also contribute significantly to
macronutrient intake, particularly due to the use of

ingredients like coconut milk, anchovies, and shrimp,
which enhance protein and fat content.?-3! Although
they are categorized primarily as vegetable-based
dishes, their nutritional contribution extends
beyond micronutrients and dietary fiber due to
the incorporation of complementary ingredients.
For instance, the frequent use of coconut milk
provides not only a distinct flavor profile but also
a considerable source of dietary fat, particularly
medium-chain triglycerides, which are efficiently
metabolized as an energy source. Similarly, the
addition of anchovies and shrimp enriches these
dishes with high-quality animal protein and essential
amino acids, thereby enhancing their role as
building nutrients. This synergistic combination of
plant-based components with animal-derived and
fat-rich ingredients results in dishes that are not
only culturally significant but also nutritionally dense.
Consequently, these traditional foods exemplify how
local culinary practices inherently promote a more
comprehensive macronutrient balance.

Fat and protein are essential for growth and
development, particularly throughout infancy and
adolescence when growth is rapid.®? Fat serves as
a stable source of energy for physical activity and
metabolic processes?®*3* and it aids in the absorption
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of fat-soluble vitamins such as A, D, E, and K,
which are essential for immunity, bone formation,
and tissue health.3**" Meanwhile, protein is the
primary component of all biological tissues, including
muscles, skin, enzymes, and hormones.383%
Adequate protein consumption is required for proper
cell regeneration and organ development.*® Thus,
traditionally cooked local vegetables not only provide
micronutrients and fiber but also significantly support
the fulfillment of macronutrient needs. Meeting fat
and protein demands plays an essential role in
stunting prevention since both help children develop
appropriately for their age.*'*3 Children who consume
animal protein sources such as eggs, fish, meat, and
milk, as well as good fats from nuts and vegetable
oils, have a better chance of reaching their full height
and growth.** In other words, appropriate fat and
protein nutrition from a young age can be a strategic
step toward ending the cycle of stunting in society.

Traditional cakes such as Lapek, Kolak, Tongkang,
and Sarang Balam are dominated by carbohydrates
and serve as an additional source of energy.
Although relatively low in protein, these cakes are
important in meeting daily energy needs, especially
in conditions where consumption of staple foods
is less than optimal. Local carbohydrate-based
snacks can be a practical solution for increasing
energy intake in the context of daily consumption.
Overall, traditional Minangkabau cuisine reflects
a local food system that is both nutritionally rich
and culturally significant. Based on ingredients like
freshwater fish, coconuts, bananas, cassava, and
local vegetables, this cuisine strengthens family
food security, reduces dependence on processed or
imported foods, and contributes to the sustainability
of the regional food system. This aligns with the
Sustainable Development Goals (SDGs), particularly
SDG 2: Zero Hunger, which emphasizes ending
hunger and all forms of malnutrition by utilizing
nutritious, sustainable foods. Integrating traditional
foods into community nutrition programs, family
education, and community-based food policies
strengthens government interventions aimed at
addressing malnutrition. Additionally, this culture-
based approach tends to be more widely accepted
by the community and is more sustainable in the
long term.
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Conclusion

This study demonstrates that traditional Minangkabau
foods, including side dishes, vegetables, and local
snacks, possess a diverse range of macronutrients
with significant and balanced profiles. Interpretation
of these findings suggests that this culinary heritage
is a scientifically-grounded nutritional resource.
The practical implications of this study highlight
that utilizing these nutrient-dense local foods can
serve as a strategic solution for stunting prevention
interventions and daily nutritional fulfillment,
providing a basis for public health policies to
achieve SDG-2 targets. However, this study is
limited to macronutrient analysis; further research is
required to explore micronutrient profiles and their
bioavailability.

Acknowledgement

The authors are thankful to Universitas Negeri
Padang (UNP) for the support provided during
this research. We also extend our gratitude to the
contributors of the Minangkabau nutritional data used
in this study. Furthermore, the authors would like to
thank everyone who contributed to the completion of
this work, their collective efforts, insightful critiques,
and sustained support significantly enhanced the
quality of this research.

Funding Sources
The author(s) received no financial support for the
research, authorship, and/or publication of this article

Conflict of Interest
The author(s) do not have any conflict of interest.

Data Availability Statement
The manuscript incorporates all datasets produced
or examined throughout this research study.

Ethics Statement
This study did not involve human participants, and
therefore, informed consent was not required.

Informed Consent Statement
This study did not involve human participants, and
therefore, informed consent was not required.



KASMITA et al., Curr. Res. Nutr Food Sci Jour., Vol. 14(1) 438-446 (2026) 444

Clinical Trial Registration
This research does not involve any clinical trials.

Permission to Reproduce Material from Other
Sources
Not Applicable

Author Contributions

o Kasmita: Conceptualization, Research
Mapping, Supervision, And Initial Draft Writing,
Methodology Design and Formal Data Analysis,
Conducted The Final Review and Performed

References

1. Milwan, Sunarya A. Stunting Reduction in
Indonesia: Challenges and Opportunities. Int
J Sustain Dev Plan. 2023;18(7):2223-2231.
doi:10.18280/ijsdp.180727

2. Ariyani D., Anindita R., Arini R.N., Inggraini
M. Empowering Posyandu through Stunting
Prevention Training and Education. Int. J.
Community Serv. Learn. 2025; 9(1)

3. Nurul Asyigin A.B., Ong K.H. Adapting forest
plantations to climate change: strategies,
challenges, and opportunities in Malaysia.
New For. 2025; 56(3): 1-31. doi: 10.1007/
$11056-025-10105-w

4. Miow Y.X., Gan W.Y., Fahmida U., Lim
P.Y., Appannah G. Linear Programming
Optimization of Local Food-Based
Recommendations for Undernourished Urban
Poor Malaysian Children Aged 2 to 5 Years.
Food Nutr. Bull. 2025: 03795721241302864.
doi: 10.1177/03795721241302864

5. Yuliana, Holinesti R., Tasrif N., et al.
Formulation, nutritional profile, and sensory
acceptability of cookies incorporating locally
sourced ingredients as complementary foods
for toddlers: A strategy for stunting prevention.
Food Chem. Adv. 2025; 7: 101017. doi:
10.1016/j.focha.2025.101017

6. Mulyani A.T., Khairinisa M.A., Khatib A.,
Chaerunisaa A.Y. Understanding Stunting:
Impact, Causes, and Strategy to Accelerate
Stunting Reduction—A Narrative Review.
Nutrients. 2025; 17(9): 1493. doi: 10.3390/
nu17091493

7. Achmad H., Ramadany S., Fajriani, et al.
A review of stunting growth in children:

10.

11.

12.

13.

Language Editing and Manuscript Refinement.
Nabila Tasrif: Original Draft, Writing, Provided
Critical Review and Editorial Refinement of the
Manuscript.

Titen Darlis Santi: Curated and Organized
the Dataset.

Wiwik Gusnita: Contributed to The Initial
Drafting and Data Curation.

Nurul Huda: Conducted The Final Review and
Performed Language Editing and Manuscript
Refinement.

Relationship to the incidence of dental
caries and its handling in children. Syst. Rev.
Pharm. 2020; 11(6): 230-235. doi: 10.31838/
srp.2020.6.36

Kustanto A., Rachmat O., Setyadi S. The
Prevalence of Stunting in Indonesia: An
Examination of the Health, Socioeconomic
Status, and Environmental Determinants.
J. Iran. Med. Counc. 2025; 8(1): 67-79. doi:
10.18502/jimc.v8i1.17062

Rachmi C.N., Agho K.E., Li M., Baur L.A.
Stunting, underweight and overweight in
children aged 2.0-4.9 years in Indonesia:
Prevalence trends and associated risk
factors. PLoS One. 2016; 11(5): e0154756.
doi: 10.1371/journal.pone.0154756
Krisnana |., Pratiwi I.N., Cahyadi A. The
relationship between socio-economic factors
and parenting styles with the incidence of
stunting in children. Syst. Rev. Pharm. 2020;
11(5): 738-743. doi: 10.31838/srp.2020.5.106
Andrés L., Joseph G., Rana S. The Economic
and Health Impacts of Inadequate Sanitation.
In: Oxford Research Encyclopedia of
Environmental Science. 2021. doi: 10.1093/
acrefore/9780199389414.013.561

Ali A. Current Status of Malnutrition and
Stunting in Pakistani Children: What Needs to
Be Done? J. Am. Coll. Nutr. 2021; 40(2): 180-
192. doi: 10.1080/07315724.2020.1750504
Li Z., Kim R., Vollmer S., Subramanian S.V.
Factors Associated with Child Stunting,
Wasting, and Underweight in 35 Low- And
Middle-Income Countries. JAMA Netw.
Open. 2020; 3(4): e203386. doi: 10.1001/



14.

15.

16.

17.

18.

19.

20.

21.

22.

KASMITA et al., Curr. Res. Nutr Food Sci Jour., Vol. 14(1) 438-446 (2026) 445

jamanetworkopen.2020.3386

Astuti A.W., Fatimah S., Anisa L., et al.
Stunting Prevention and First 1,000 Days of
Life Optimisation Programme in Gunungkidul.
Kemas. 2025; 20(3): 441-455. doi: 10.15294/
kemas.v20i3.13706

Napirah M.R., Vidyanto, Rahman N., Ningrum
A.S., Asmawati, Veruswati M. Implementation
of National Movement for the Acceleration
of Nutrition Improvement Policy for the First
1,000 Days of Life in Indonesia. Kesmas.
2024; 19(1): 67-73. doi: 10.21109/kesmas.
v19i1.8045

Meng X., Liu L. Spatial-temporal evolution
and influencing factors of food production
security in China’s main food-producing areas
- based on resource constraint perspective.
Ecol. Indic. 2025; 171: 113224. doi: 10.1016/j.
ecolind.2025.113224

Anjos D., Luna P., Del-Claro K., et al. Distance
From Nest and Climate Explain Geographical
Trends of Harvester Ant's Food Resource
Use: A Multi-Species Approach. J. Biogeogr.
2024; 52(1): 1-12. doi: 10.1111/jbi.15012
Virtriana R., Riqgi A., Anggraini T.S., et al.
Development of Spatial Model for Food
Security Prediction Using Remote Sensing
Data in West Java, Indonesia. ISPRS Int.
J. Geo-Information. 2022; 11(5): 284. doi:
10.3390/ijgi11050284

Khairad F., Noer M., Mahdi M. Analisis
Pertumbuhan Ekonomi Kawasan Sentra
Produksi Subsektor Tanaman Pangan di
Provinsi Sumatera Barat. J. Reg. Rural Dev.
Plan. 2018; 2(2): 171-184. doi: 10.29244/
jp2wd.2018.2.2.171-184

Meirani A., Satria D. Peranan Sektor
Pertanian Dan Industri Pengolahan Dalam
Perekonomian Provinsi Sumatera Barat
Dengan Pendekatan Analisis. Sektor
Pertanian Ind. Pengolahan Sumatera Barat.
2022

Rachmi C.N., Jusril H., Ariawan |., Beal T.,
Sutrisna A. Eating behaviour of Indonesian
adolescents: a systematic review of the
literature. Public Health Nutr. 2021; 24(Lmic):
S84-S97. doi: 10.1017/S1368980020002876
Aini N., Agustin N., Wirawantoro A., Purnomo
P. Preventing stunting among adolescents by
increasing knowledge and awareness of local

23.

24.

25.

26.

27.

28.

20.

30.

31.

food utilization. Food Sci. Nutr. 2024; 5(3):
624-630

Zeinalabedini M., Zamani B., Nasli-Esfahani
E., Azadbakht L. A systematic review and
meta-analysis of the association of dietary
diversity with undernutrition in school-aged
children. BMC Pediatr. 2023; 23(1): 1-10. doi:
10.1186/s12887-023-04032-y

Zulkarnaini, Suliansyah |., Gusmini,
Yasin S. Assessment of the Tolerance of
Various Indigenous Rice Varieties on West
Sumatra Peatlands. Acta Univ. Agric. Silvic.
Mendelianae Brun. 2025; 73(2): 115-128. doi:
10.11118/actaun.2025.009

Rojas-Concha L.J., Viera-Roman L.Y.,
Cano-Zamudio M.A., Velazquez-Acosta D.J.,
Islas-Cervantes Y.A., Villareal-Marin M.J.
Nutritional Considerations during Childhood.
2025

Wang X., Zhong Y., Zheng C., et al.
Transcriptome and metabolome analyses
reveal the effects of formula and breast
milk on the growth and development of
human small intestinal organoids. Food
Res. Int. 2024; 195: e70068. doi: 10.1016/j.
foodres.2024.114999

Pandiyan A., Gurung M., Mulakala B.K.,
Ponniah S.K., Yeruva L. The role of fermented
foods in maternal health during pregnancy
and infant health during the first 1,000 days
of life. Front. Nutr. 2025; 12: 1581723
Minocha N., Singh A. Nutrition Essentials:
Building a Foundation for Optimal Health
Through Diet. Impact Yoga Proper Diet
Cardiopulmonary Funct. 2025; 119-160
HuY., Tan B., Mai K., Ai Q., Zheng S., Cheng
K. Growth and body composition of juvenile
white shrimp, Litopenaeus vannamei, fed
different ratios of dietary protein to energy.
Aquac. Nutr. 2008; 14(6): 499-506. doi:
10.1111/.1365-2095.2007.00555.x

Kari N.M., Ahmad F., Ayub M.N.A. Proximate
composition, amino acid composition and
food product application of anchovy: a review.
Food Res. 2022; 6(4): 16-29. doi: 10.26656/
fr.2017.6(4).419

Karunasiri A.N., Gunawardane M.,
Senanayake C.M., Jayathilaka N., Seneviratne
K.N. Antioxidant and Nutritional Properties of
Domestic and Commercial Coconut Milk



32.

33.

34.

35.

36.

37.

38.

KASMITA et al., Curr. Res. Nutr Food Sci Jour., Vol. 14(1) 438-446 (2026) 446

Preparations. Int. J. Food Sci. 2020; 2020(1):
3489605. doi: 10.1155/2020/3489605
Norris S.A., Frongillo E.A., Black M.M.,
et al. Nutrition in adolescent growth and
development. Lancet. 2022; 399(10320): 172-
184. doi: 10.1016/S0140-6736(21)01590-7
Ko S.H., Jung Y. Energy metabolism
changes and dysregulated lipid metabolism
in postmenopausal women. Nutrients. 2021,
13(12): 4556. doi: 10.3390/nu13124556
Muscella A., Stefano E., Lunetti P.,
Capobianco L., Marsigliante S. The regulation
of fat metabolism during aerobic exercise.
Biomolecules. 2020; 10(12): 1-29. doi:
10.3390/biom10121699

Kumar M., Subramanian P. Collective Total
Synthesis of Aculeatin A, B, D, E, and F. J.
Org. Chem. 2025; 631-651. doi: 10.1021/acs.
joc.4c03024

Andres E., Lorenzo-Villalba N., Terrade J.E.,
Méndez-Bailén M. Fat-Soluble Vitamins A, D,
E, and K: Review of the Literature and Points
of Interest for the Clinician. J. Clin. Med. 2024;
13(13): 3641. doi: 10.3390/jcm13133641
Rafeeq H., Ahmad S., Burhan Khan Tareen
M., et al. Biochemistry of Fat Soluble
Vitamins, Sources, Biochemical Functions
and Toxicity. Haya Saudi J. Life Sci. 2020;
5(9): 188-196. doi: 10.36348/sjls.2020.
v05i09.007

Carbone J.W., Pasiakos S.M. Dietary Protein

39.

40.

41.

42.

43.

44,

and Muscle Mass: Translating Science to
Application and Health Benefit. Nutrients.
2019; 11(5): 1136. doi: 10.3390/nu11051136
Wang T., Tang H. The physical characteristics
of human proteins in different biological
functions. PLoS One. 2017; 12(5): e0176234.
doi: 10.1371/journal.pone.0176234

Tito C., Masciarelli S., Colotti G., Fazi F.
EGF receptor in organ development, tissue
homeostasis and regeneration. J. Biomed.
Sci. 2025; 32(1): 24. doi: 10.1186/s12929-
025-01119-9

Jalaludin M.Y., Fauzi M.D., Sidiartha I.G.L.,
et al. Addressing Stunting in Children Under
Five: Insights and Opportunities from Nepal,
Bangladesh, and Vietham—A Review of
Literature. Children. 2025; 12(5): 1-19. doi:
10.3390/children12050641

Yanti N., Nofianti R. The Role of Parents in
Providing Nutritious Food to Prevent Stunting
in Early Childhood. Ceria J. Progr. Stud.
Pendidik. Anak Usia Dini. 2025; 14(2): 201-
221

Sawitri E., Mayulu H. Combatting stunting:
The vital role of animal protein in early
childhood nutrition. Bioact. Compd. Health
Dis. 2024; 7(9): 444-456

Corkins M.R., Daniels S.R., de Ferranti S.D.,
et al. Nutrition in Children and Adolescents.
Med. Clin. North Am. 2016; 100(6): 1217-
1235. doi: 10.1016/j.mcna.2016.06.005



