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 This study explores the potential of mackerel tuna as a nutritious 
complementary food source (MPASI) due to its rich protein content 
and high availability, which could play a crucial role in a balanced 
diet for toddlers. The aim of this research is to investigate the 
potential of mackerel tuna as a protein source in nutritious 
complementary foods for breastfeeding infants. This study employs 
experimental and observational methods to evaluate the potential of 
mackerel tuna as a complementary food. The results are analyzed 
descriptively, and protein content analysis is conducted on mackerel 
tuna nuggets. The research is carried out in three stages: recipe 
creation, recipe modification trials, and protein content testing. 
Protein content analysis, conducted at the Biochemistry Laboratory 
of FMIPA, Universitas Sumatera Utara, using spectrophotometry on 
mackerel tuna nugget samples, showed a protein content of 0.35 
grams per gram, indicating 35 grams of protein in 100 grams of 
nuggets. Processed mackerel tuna in the form of nuggets represents 
a promising variation of MPASI menu rich in protein content. 
Protein is crucial for supporting the growth and development of 
toddlers as it is a primary nutrient essential for physical growth, 
including bone and muscle development. Additionally, protein 
plays a role in brain development, enhancing cognitive function in 
toddlers. 
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INTRODUCTION 
Exclusive breastfeeding ends when the baby reaches 6 months of age, at which point the baby is 
introduced to solid foods to meet nutritional needs and support growth in the next phase 
(Prabawani, 2021). Complementary feeding for infants aged 6 to 24 months should be adjusted 
according to the baby’s digestive capacity and Nutritional Adequacy Rate (AKG), selecting foods 
that support growth without posing health risks (Masdarwati et al., 2023). Ideal complementary 
foods for breastfeeding are nutrient-rich, easily digestible, appealing, appetite-stimulating, free from 
harmful substances, low in sugar and salt, without flavor enhancers, and affordable (Jumria 
Talamma et al., 2023). 

https://creativecommons.org/licenses/by-nc/4.0/
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Nutritional balance plays a crucial role in supporting a child’s development and life during 
the first five years (Ramadhan, 2024). Failure to meet nutritional needs during this period can hinder 
a child’s growth and development (Nuryuliasih & Sumanto, 2024). A child’s physical growth that is 
not in line with their age may reflect malnutrition, which could have impacts in adulthood (R. D. P. 
Utami, 2020). 

This study explores the potential of tongkol fish as a nutrient-dense complementary food 
(MPASI), given its rich protein content and high availability. Tongkol fish has great potential to 
become an essential part of a balanced toddler diet. However, in the context of complementary 
feeding, tongkol fish is often overlooked or underutilized. In addition to being inexpensive and 
easily accessible, especially in coastal areas, it is important to delve deeper into the utilization of 
tongkol fish as a nutrient-dense complementary food that meets toddlers’ nutritional needs (Diniarti 
et al., 2020). 

Tongkol fish, scientifically known as “Auxis thazard,” belongs to the Scombridae family. 
This type of fish is commonly found in tropical and subtropical waters around the world(Farianti et 
al., 2015). Tongkol fish typically has an aerodynamic body and can swim quickly, belonging to the 
same family as tuna (Pandit, 2022). 

In this study, complementary food (MPASI) made from tongkol fish as the main ingredient and 
local food ingredients such as corn processed into nuggets was developed. This food has been 
designated as a superfood due to its high nutritional value. Its complete nutritional content is very 
beneficial in supporting optimal growth and development during the toddler phase. 

 

RESEARCH METHOD 
This study employs experimental and observational methods to evaluate the potential of tongkol 
fish as a complementary food to breast milk. The results were analyzed descriptively, and protein 
content analysis was conducted on tongkol fish nuggets. 

The study aims to investigate the potential of tongkol fish as a protein source in nutritious 
complementary foods for infants. The research was conducted in two stages: recipe development 
and protein content testing. The recipe development for complementary food (MPASI) was carried 
out on January 10, 2024, at the author’s residence (Jl. Pancasila Tanah Tinggi). The protein content 
testing was conducted on April 1, 2024, at the Biochemistry Laboratory of FMIPA USU. 

 The ingredients used in making the nuggets were tongkol fish (1000 grams), corn (500 
grams), tapioca flour (250 grams), wheat flour (100 grams), garlic (4 cloves), shallots (5 cloves), 
scallions/celery (to taste), eggs (2 pieces/100 grams), breadcrumbs (200 grams), and salt (to taste). 
The preparation process involved blending all the ingredients (tongkol fish, corn, garlic, shallots), 
adding tapioca flour and a little wheat flour. The mixture was then shaped and steamed for 
approximately 15 minutes. Once cooked, the mixture was coated with beaten eggs and rolled in 
ground breadcrumbs, then cooked over medium heat until golden brown. This recipe yields 91 
nuggets, each weighing 25 grams. 
 The protein content in tongkol fish is 28 grams per 100 grams. In the nugget preparation, 
corn was used as a binding agent that helps provide the desired texture and consistency. Corn also 
contains 9.8 grams of protein per 100 grams, which can slightly increase the protein content of the 
nuggets, and serves as a carbohydrate source. When combined with the protein from tongkol fish, 
it contributes to a balanced meal (Syukur et al., 2023). 

RESULTS AND DISCUSSIONS 
The type of fish used in the production of Complementary Feeding is tongkol fish. The use of local 
food ingredients from tongkol fish can create Complementary Feeding with a high protein content, 
which is excellent for increasing protein intake in toddlers. Tongkol fish is a type of pelagic fish. In 
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100 grams, this fish contains 25.00% protein, 0.03% carbohydrates, 1.50% fat, 2.25% minerals, and 
69.40% water. The complete composition of amino acids in tongkol fish protein is crucial for the 
body. 

Protein Content In The Nugget 
 

Table 1. Protein content in the nugget 
Product name Protein content (%) Unit 

Nugget 0,35 gr/1gr 

 
The protein content analysis conducted at the Biochemistry Laboratory, Faculty of 

Mathematics and Natural Sciences, Universitas Sumatera Utara, using spectrophotometry method 
on tongkol fish nugget samples, resulted in 0.35 grams per 1 gram, indicating that there is 35 grams 
of protein content per 100 grams of nuggets. The formula used for calculation is: 
 

 
 

 
 

 
 

 
The production of tongkol fish nuggets is one effort in providing complementary food for 

toddlers as a means to support their nutritional needs for growth and development. Laboratory 
testing revealed a protein content of 35 grams per 100 grams of nuggets, indicating a high protein 
content in 100 grams of nuggets. 

Discussion 
Based on the Regulation of the Minister of Health of the Republic of Indonesia Number 28 

of 2019 concerning Nutritional Adequacy Rates (AKG), the recommended amount of protein for 
toddlers is between 18 to 35 grams per day (Kemenkes, 2019). The protein needs of toddlers can be 
met through the consumption of complementary foods (MPASI) and breast milk (Qothrunnada R., 
2023). 

Protein is an essential nutrient for the body, functioning as a building and regulatory 
substance. Additionally, protein is a source of amino acids that contain carbon (C), hydrogen (H), 
oxygen (O), and nitrogen (N), elements not found in fats or carbohydrates (Natsir, 2018). Protein is 
one of the macronutrients and, unlike other macronutrients such as carbohydrates and fats, plays a 
more crucial role in the formation of biomolecules and body structures than as an energy source 
(Khasanah & Mumpuni, 2021).  

Protein is vital for supporting the growth and development of toddlers. As a primary 
nutrient, protein is necessary for the physical development of toddlers, particularly in the growth of 
bones and muscles (Sholikhah & Dewi, 2022). Protein is also required for the development of brain 
function, which in turn can enhance the cognitive abilities of toddlers (Nurhidayati et al., 2023). 
Here are some of the main functions of protein for toddlers: 

Growth and Development 
Protein is a building block for body cells, including muscles, bones, skin, and other tissues. 

It aids in optimal growth and development during the toddler phase (Primasoni, 2018). 
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Immune System Strengthening 
Protein plays a crucial role in forming antibodies and enzymes that support the immune 

system of infants and toddlers. This helps protect against infections and diseases (Ode, 2013). 

Maintenance and Repair of Tissues 

Protein is needed for the maintenance and repair of body tissues that are damaged or 
undergo wear and tear due to daily activities or minor injuries (H. D. Utami et al., 2020). 

Cognitive Function 

Protein is also essential for brain development and cognitive function. Adequate nutrition, 
including sufficient protein intake, can support cognitive abilities and mental development in 
toddlers (Rukhil Amania et al., 2022). 

Energi 

Although carbohydrates and fats are more commonly considered the primary energy 
sources, protein can also be used as an alternative energy source when carbohydrates and fats are 
not available in sufficient amounts (Sholikhah & Dewi, 2022). 

Tongkol fish is rich in omega-3 fatty acids, such as EPA (eicosapentaenoic acid) and DHA 
(docosahexaenoic acid), which are essential for brain and nervous system development in toddlers. 
These fatty acids help maintain heart health, support immune function, and aid in the absorption of 
several vital nutrients, including fat-soluble vitamins such as A, D, E, and K. This supports healthy 
growth and development in toddlers and helps them maintain stamina and engage in daily 
activities (Pambudi et al., 2021). The flesh of this fish also contains minerals such as magnesium, 
calcium, iodine, phosphorus, fluorine, iron, zinc, and selenium. Additionally, it is rich in omega-3 
and omega-6 fatty acids, which are beneficial for heart muscles, brain intelligence, and preventing 
blood clots (Lalu Ali Wardana et al., 2022). 

Besides its high protein content, tongkol fish offers other benefits, including the presence of 
vitamin C. Vitamin C is essential for forming and maintaining body tissues and is crucial for the 
health of gums, teeth, skin, and bones in toddlers. It also plays a vital role in collagen formation, 
which is the main structural protein in the body (Ajeng Pm Subagio, 2021). Collagen is a key 
component of connective tissues, including skin, bones, blood vessels, and tendons. Vitamin C helps 
maintain body health and strength by supporting the formation and maintenance of these proteins 
(Wijaya & Gozali, 2021). 

The protein found in tongkol fish also aids in iron absorption. Protein molecules like 
transferrin and lactoferrin help transport iron into body cells and prevent infections (Anissa & Dewi, 
2021). Additionally, protein is involved in the formation of hemoglobin, which carries oxygen from 
the lungs to all body tissues and returns carbon dioxide from body cells to the lungs for exhalation. 
Thus, protein not only helps in iron absorption but also in its transportation and utilization within 
the body. 

The social impact of this research lies in its potential to address nutritional challenges faced 
by infants and children, especially in communities with limited access to diverse and nutritious 
foods. By exploring the utilization of tongkol fish as a complementary food to breast milk, this study 
offers a sustainable and cost-effective solution to enhance the nutritional intake of children: 
Improving Nutrition: Introducing tuna fish nuggets as complementary food can contribute to 
improving the nutritional status of infants, ensuring they receive essential nutrients crucial for their 
growth and development. 

Economic Empowerment: Utilizing locally available and affordable food sources such as 
tuna fish can economically empower communities by promoting local industries and reducing 
dependency on imported foods.  

Health Awareness: This research raises awareness among caregivers and health 
professionals about the nutritional value of alternative food sources like tuna fish, potentially 
leading to healthier dietary practices for infants and children. 
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Sustainable Food Practices: By promoting the use of tuna fish, which is often abundant and 
underutilized, this research encourages sustainable food practices that efficiently utilize local 
resources, reduce food waste, and enhance food security. 

CONCLUSION 
From the research conducted, it can be concluded that the nutritional value of tongkol fish nuggets 
significantly aids in the growth and development of toddlers due to the high protein content in 
these complementary foods (MPASI). Tongkol fish processed into nuggets serves as a pioneer for a 
variety of protein-rich MPASI menus. Protein is crucial for supporting the growth and development 
of toddlers as it is the primary nutrient needed for physical growth, including bones and muscles. 
Additionally, protein is essential for brain development, which can enhance toddlers’ cognitive 
functions. 

Based on this research, it is recommended to continue developing the formulation of 
tongkol fish nuggets as a complementary food to breast milk to optimally meet the nutritional needs 

of toddlers. 
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