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ABSTRACT 

Undernutrition among children under five remains a nutritional problem that may impair growth and development. 

Supplementary feeding based on local food resources is one strategy to improve nutrient intake and nutritional status. 

Jelawat fish (Leptobarbus hoevenii) is a local freshwater fish rich in protein, fat, and energy that has the potential to 

support nutritional improvement among undernourished children. To analyse the effect of jelawat fish 

supplementation on energy, fat, and protein intake, as well as body weight among undernourished children under five 

years of age. This study applied a quasi-experimental pretest–posttest control group design involving 48 

undernourished children between 24 and 59 months of age. Participants were assigned to a control group, a fried 

jelawat fish group (79 g/day), and a jelawat fish soup group (121 g/day) for 14 days. Participants’ dietary intake was 

evaluated using two non-consecutive 24-hour food recall interviews, body weight was recorded using a calibrated 

digital scale with 0.1 kg precision. Data were analysed using Paired Sample t-test, One-Way ANOVA, Post Hoc test, 

Kruskal–Wallis test, and Mann–Whitney test. Significant increases in energy, fat, and protein intake, as well as body 

weight, were observed in both intervention groups (p<0.05). Mean changes in energy intake were 170.73±85.95 kcal 

and 128.14±108.82 kcal in the fried and soup groups, respectively. Mean changes in fat intake were 11.29±6.74 g 

and 7.34±7.82 g, while mean changes in protein intake were 4.45±5.43 g and 3.26±2.73 g. Mean body weight gains 

were 0.250±0.146 kg and 0.244±0.186 kg. Significant differences were found between the control group and both 

intervention groups (p<0.05), whereas no significant differences were observed between the fried jelawat fish and 

jelawat fish soup groups (p>0.05). Supplementation with jelawat fish (Leptobarbus hoevenii) increased energy, fat, 

and protein intake and body weight among undernourished children under five in Balangan Regency. Jelawat fish has 

the potential to be utilised as a local real-food supplementary feeding intervention to support nutritional improvement 

among undernourished children. 
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INTRODUCTION 

Undernutrition among children under five remains an important public health concern because it 

can affect both growth and development during early childhood. Children aged 24–59 months are 

particularly vulnerable to undernutrition as they experience rapid growth, become increasingly 

active, and begin consuming family foods that may not always meet their nutritional needs. When 

inadequate nutrient intake persists over a prolonged period, it may negatively affect physical 

growth, cognitive development, and overall health later in life. Body weight-for-age (W/A) is one 

of the anthropometric indicators commonly used to assess the nutritional status of young children 

because it reflects their nutritional condition and is sensitive to changes that occur over a relatively 

short period. Therefore, changes in body weight are frequently used to evaluate the effectiveness of 
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nutritional interventions among undernourished children (Pranindita & Cahyati, 2022; Sari & Sari, 

2022; Nayak et al., 2023; Kementerian Kesehatan RI, 2020). 

 

The 2024 Indonesian Nutritional Status Survey reported that the prevalence of undernutrition in 

Indonesia remained at 16.9%. In South Kalimantan Province, the prevalence reached 22.2%, 

exceeding the national figure. In Balangan Regency, undernutrition remains a public health 

concern. Data from the Balangan District Health Office in 2025 showed that the highest numbers of 

undernourished children were recorded in Awayan Primary Health Centre 66 children, South 

Paringin Primary Health Centre 55 children, and Lampihong Primary Health Centre 49 children. 

These findings indicate the need for sustainable nutritional improvement programmes to address 

undernutrition among children under five in the region (Kemenkes RI, 2025; Dinas Kesehatan 

Kabupaten Balangan, 2025). 

 

Inadequate intake of energy, protein, and fat is one of the main factors contributing to 

undernutrition among children under five. Energy is required to support daily activities and 

metabolic processes, while protein plays an essential role in growth and tissue repair. When energy 

intake is insufficient, protein may be utilised as an energy source rather than for growth, which can 

impair a child's development. Fat also serves as an important source of energy that helps meet the 

nutritional needs of children during periods of rapid growth. Therefore, various efforts have been 

implemented to improve nutrient intake among children, including supplementary feeding 

programmes. In recent years, the use of local foods as the basis for supplementary feeding has 

gained increasing attention because it is more acceptable to communities, aligns with local dietary 

habits, and has the potential to provide a sustainable approach to improving child nutrition 

(Nasution et al., 2024; Kusumaatmaja et al., 2025; Allo et al., 2023; Lestari et al., 2025). 

 

Fish is an important source of animal protein that also provides fat and energy to support child 

growth and development. Jelawat fish (Leptobarbus hoevenii) is a local freshwater fish commonly 

found in Kalimantan. Silaban et al. (2017) reported that jelawat fish contains 18.14% protein and 

9.93% fat. Its protein content is higher than that of several freshwater fish commonly used in 

nutritional interventions for children, including striped catfish (17.31%) and catfish (17.04%) 

(Atasasih et al., 2023; Ciptawati et al., 2021). Previous studies have shown that fish-based 

supplementary feeding can improve nutrient intake and nutritional status among children (Bustami 

et al., 2023; Fadilasari et al., 2024; Herlina et al., 2025). However, most of these interventions have 

used processed fish products, while studies evaluating the use of jelawat fish as a local real-food 

supplementary feeding intervention for undernourished children remain limited. Therefore, jelawat 

fish has the potential to serve as a local food-based alternative for supporting nutritional 

improvement among children under five. 

 

Based on the above considerations, this study aimed to analyse the effect of jelawat fish 

(Leptobarbus hoevenii) supplementation on energy, fat, and protein intake, as well as body weight, 

among undernourished children under five in Balangan Regency. The novelty of this study lies in 

the use of jelawat fish as a local real-food intervention provided in two simple preparations, namely 

fried jelawat fish and jelawat fish soup, as an alternative nutritional intervention for undernourished 

children. 

 

METHOD 

This study employed a quasi experimental design using a pretest–posttest control group approach. 

The study was conducted in the working areas of Awayan Primary Health Centre, South Paringin 

Primary Health Centre, and Lampihong Primary Health Centre, Balangan Regency, South 

Kalimantan, Indonesia. The target population included undernourished children aged 24–59 months 

residing in the study area. A total of 48 children were selected using purposive sampling according 

to the predetermined inclusion and exclusion criteria. Participants were allocated into three groups: 
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a control group (n=16), a fried jelawat fish group receiving 79 g/day (n=16), and a jelawat fish soup 

group receiving 121 g/day (n=16). The intervention was administered daily for 14 consecutive days. 

Fried jelawat fish was prepared using a small amount of cooking oil and cooked for 7 minutes until 

fully cooked, whereas jelawat fish soup was prepared by boiling for 8 minutes. Dosage 

determination was based on equivalent protein content, with both intervention groups receiving 6 g 

of protein per serving. Each serving of fried jelawat fish provided 128 kcal of energy, 10.35 g of fat, 

and 6 g of protein, while each serving of jelawat fish soup provided 121 kcal of energy, 9.40 g of 

fat, and 6 g of protein. 

 

Participant characteristics were collected through structured interviews. Energy, fat, and protein 

intake were assessed using the 24-hour dietary recall method before and after the intervention, 

while body weight was measured using a digital weighing scale with 0.1 kg precision. Statistical 

analyses were performed using SPSS version 27. Changes in energy, fat, protein intake, and body 

weight before and after the intervention were analysed using the Paired Sample t-test, as the data 

were normally distributed. Differences in the mean changes of energy, fat, and protein intake 

among groups were analysed using One-Way ANOVA followed by Post Hoc tests. Changes in 

body weight among groups were analysed using the Kruskal–Wallis test because some data were 

not normally distributed, followed by the Mann–Whitney test for pairwise comparisons. Statistical 

significance was set at p<0.05. Ethical approval was obtained from the Health Research Ethics 

Committee of Dr. Moewardi Regional General Hospital, Surakarta (No. 244/II.HREC/2026). 

 

RESULT 

Table 1 presents the mean changes in energy intake, fat intake, protein intake, and body weight 

among the study groups following the intervention. 

Table 1.  

Changes (Δ) in Energy Intake, Fat Intake, Protein Intake, and Body Weight     Among Study 

Groups 
Variable Control    (Mean 

± SD) 

Fried Jelawat Fish 

(Mean ± SD) 

Jelawat Fish Soup 

(Mean ± SD) 

p-value 

Δ Energy Intake (kcal) 0.07  ± 63.07a 170.73 ± 85.95b 128.14 ± 108.82b 0.001 

 Δ Fat Intake (g) 1.78 ± 5.55a 11.29 ± 6.74b 7.34 ± 7.82ab 0.001 

Δ Protein Intake (g) -0.91 ± 3.92a 4.45 ± 5.43b 3.26 ± 2.73b 0.002 

Δ Body Weight (kg) 0.069 ± 0.268a 0.250 ± 0.146b 0.244 ± 0.186b <0.001 

Source: Primary Data (2026) 

Notes: 

1. Values are presented as mean ± SD. 

2. p-values were obtained using One-Way ANOVA for energy, fat, and protein intake, and 

Kruskal–Wallis test for body weight. 

3. Different superscript letters within the same row indicate significant differences between 

groups based on Post Hoc or Mann–Whitney tests (p<0.05). 

 

Based on Table 1, significant differences were observed in the changes in energy intake, fat intake, 

protein intake, and body weight among the study groups (p<0.05). Both intervention groups showed 

greater improvements in all outcome variables compared with the control group. The fried jelawat 

fish group showed the highest mean increase in energy intake and fat intake, while both fried and 

soup jelawat fish groups demonstrated comparable improvements in protein intake and body 

weight. No significant differences were found between the two intervention groups (p>0.05). 

 

DISCUSSION 

Effect of Jelawat Fish Supplementation on Energy Intake 

Energy intake is a critical component in meeting the nutritional requirements of young children, as 

it provides the necessary energy for growth, development, physical activity, and metabolic 

functions. Inadequate energy intake over a prolonged period may result in growth faltering, weight 
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loss, increased susceptibility to infections, and undernutrition. Therefore, adequate energy intake is 

essential to support optimal child growth and nutritional status. According to the Indonesian 

Recommended Dietary Allowance (RDA), the energy requirement is 1350 kcal/day for children 

aged 1–3 years and 1400 kcal/day for children aged 4–6 years (Kemenkes RI, 2019). 

 

The improvement in energy intake observed in the intervention groups can be attributed to the 

addition of jelawat fish as a nutrient-dense animal-source food. Fish is recognized as a high-quality 

source of animal protein and fat, containing essential amino acids, fatty acids, vitamins, and 

minerals within a relatively high nutrient density. This characteristic allows fish to contribute 

significantly to improving overall dietary quality, particularly in children with inadequate dietary 

intake (Izah et al., 2024; Sholikhah & Dewi, 2022). From a nutritional perspective, the increase in 

energy intake is likely associated with the combined contribution of protein and fat from fish. 

Protein plays a key role in tissue synthesis, enzymatic activity, and hormonal regulation, while 

dietary fat increases the energy density of meals, which is particularly beneficial for undernourished 

children who often require energy-dense foods in small portions. In addition, fish provides essential 

amino acids that are important for growth and maintenance of body tissues (Puady & Sartika, 

2024). 

 

These findings are consistent with the study conducted by Rahayu and Casnuri (2022), which 

reported that fish consumption as a source of animal protein improved dietary quality and 

contributed to increased daily energy intake among children. Their study demonstrated that regular 

fish consumption could help meet energy and macronutrient requirements necessary for optimal 

child growth. The present findings are also supported by Hardiana et al. (2024), who reported that 

the utilisation of fish-based local foods as supplementary feeding significantly improved energy 

intake among children with nutritional problems. Energy derived from protein and fat contained in 

fish contributed to increased total daily energy intake and improved dietary adequacy during the 

intervention period. The absence of a significant difference between the fried jelawat fish group and 

the jelawat fish soup group indicates that both preparation methods were similarly effective in 

improving energy intake among undernourished children. Although the cooking methods differed, 

both interventions used the same primary ingredient, namely jelawat fish, which provided relatively 

comparable energy contributions. These findings suggest that both fried and soup-based jelawat fish 

preparations can be utilised as practical local-food supplementary feeding alternatives. 

 

Effect of Jelawat Fish Supplementation on Fat Intake  

Fat is an essential macronutrient that serves as the body’s primary source of energy, providing 

approximately 9 kcal per gram. Beyond its role as an energy source, fat is also involved in cell 

membrane formation, organ protection, absorption of fat-soluble vitamins (A, D, E, and K), and 

supports growth and development in children. Therefore, adequate fat intake during early childhood 

is crucial to ensure optimal growth and developmental outcomes (Kemenkes RI, 2019; Nasution et 

al., 2024). 

 

The greater increase in fat intake observed in the fried jelawat fish group can be explained by the 

frying process, which uses oil as a heat transfer medium. During frying, oil is absorbed into the food 

matrix, particularly due to pore formation in the food structure caused by heating, which increases 

the final fat content compared with moist-heat cooking methods such as boiling or soup preparation 

(Malkan et al., 2017). This finding is consistent with previous studies reporting that food processing 

methods influence the nutritional composition of fish, including changes in fat content due to 

cooking processes (Ciptawati et al., 2021). In addition, Ambeng et al. (2024) reported that both 

frying duration and process significantly affect the fat content of fish due to the interaction between 

oil and food during cooking. 
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Overall, the results of this study indicate that the fried jelawat fish group showed a greater increase 

in fat intake compared to the control group, whereas the fish soup group did not demonstrate a 

statistically significant change. This suggests that cooking methods contribute to differences in fat 

intake among the study groups. These findings are also consistent with previous studies showing 

that fish-based products can improve macronutrient intake in children. Aryana et al. (2022) reported 

that consumption of processed fish products supports improvements in nutritional status due to their 

fat and energy content. Similarly, Nurhayati et al. (2024) found that fried fish-based products 

effectively improved weight gain in undernourished children, indicating the contribution of dietary 

fat and energy in supporting nutritional recovery. In conclusion, jelawat fish has potential as a local 

animal-source food that can be used as a supplementary feeding option to improve fat intake in 

undernourished children, particularly when prepared using high-energy-density cooking methods 

such as frying. 

 

Effect of Jelawat Fish Supplementation on Protein Intake 

Protein is one of the major macronutrients that plays an essential role as a structural component of 

cells, tissues, and organs in the human body. Biologically, protein has several important functions, 

including as a structural component, an enzyme involved in metabolic reactions, and a regulatory 

substance in various physiological processes. Chemically, protein is composed of amino acid chains 

linked by peptide bonds, forming complex molecular structures. Protein can also undergo 

denaturation, which refers to structural changes in its secondary, tertiary, or quaternary structures 

that alter its physical and biological properties. This process may be influenced by factors such as 

temperature and pH. In early childhood, protein plays a critical role in supporting growth, tissue 

repair, and overall body function (Cintya et al., 2025). 

 

The increase in protein intake in both intervention groups may be attributed to the additional protein 

provided through jelawat fish supplementation during the 14-day intervention period. In this study, 

both fried jelawat fish and jelawat fish soup were formulated to contain equal protein content, 

namely 6 grams per serving, ensuring that each child received a comparable amount of animal-

source protein. Therefore, the observed increase in protein intake was mainly driven by the 

additional dietary protein from the intervention rather than differences in food form. 

 

Fish protein is well known for its high biological value due to its complete essential amino acid 

profile and high digestibility. Adequate availability of essential amino acids is crucial for supporting 

protein synthesis, tissue growth, and cell repair, particularly in undernourished children who require 

increased protein intake to support catch-up growth. Thus, fish consumption as an animal-source 

protein can serve as an effective strategy to improve dietary protein quality in young children 

(Delmi et al., 2022). 

 

The findings of this study also show that both fried jelawat fish and jelawat fish soup were equally 

effective in improving protein intake among undernourished children, and there was no difference 

between the two groups . This can be explained by the standardization of protein content in each 

serving, despite differences in raw material amounts, namely 79 grams for fried jelawat fish and 

121 grams for jelawat fish soup. The portion adjustment was carried out to ensure equal protein 

content per serving, resulting in comparable protein intake across both intervention groups. 

 

These results are consistent with previous studies by Atasasih et al. (2023), which reported that fish-

based supplementary food products can be utilized as local food sources rich in protein and have the 

potential to support nutritional adequacy in children. Similarly, Ilham et al. (2025) demonstrated 

that the addition of fish in formulated food products significantly increases protein content and 

contributes to meeting protein requirements in children with nutritional problems. Overall, jelawat 

fish has potential as a local animal-source food that can be used as a supplementary feeding option 

to increase protein intake in undernourished children. In addition to being locally available, jelawat 
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fish can be processed into various acceptable food forms for children, making it a practical and 

sustainable food-based intervention to support nutritional improvement programs. 

 

Effect of Jelawat Fish Supplementation on Body Weight 

Body weight is a sensitive anthropometric indicator used to reflect short-term changes in nutritional 

status. An increase in body weight occurs when energy and nutrient requirements, particularly 

protein and fat, are adequately fulfilled, resulting in a positive energy balance that supports tissue 

growth in children. In this context, protein functions as a building nutrient for tissue synthesis and 

repair, while energy and fat serve as primary energy sources, allowing protein to be efficiently 

utilized for growth processes (Almatsier, 2019; Hardinsyah & Supariasa, 2017). The findings of this 

study indicate an increase in body weight among children who received jelawat fish 

supplementation, while the control group tended to show no improvement and even a decline in 

some cases. This condition suggests that without additional nutrient intake from the intervention, 

energy and protein adequacy depends solely on daily dietary patterns, which may be insufficient to 

meet the growth needs of undernourished children. 

 

The decrease in body weight observed in the control group can be explained by an imbalance 

between energy intake and physiological requirements. When dietary energy and protein intake are 

inadequate, the body utilizes stored energy reserves to maintain basic metabolic functions, which 

may lead to weight loss (Agung et al., 2023). This highlights the importance of supplementary 

feeding interventions in improving the nutritional status of undernourished children. The observed 

weight gain in the intervention groups is closely related to the improvements in energy, fat, and 

protein intake discussed previously. Adequate energy intake allows dietary protein to be used 

optimally for tissue growth rather than being diverted as an alternative energy source. Conversely, 

when energy intake is insufficient, protein is catabolized for energy needs, thereby limiting its 

availability for growth and tissue development (Ilham et al., 2017; Kusumaatmaja et al., 2025). 

Therefore, the balanced intake of energy, protein, and fat provided through jelawat fish 

supplementation contributed to the increase in body mass, as reflected in body weight gain. 

 

From a physiological perspective, jelawat fish as a high-quality animal protein source provides 

essential amino acids required for tissue synthesis, muscle growth, and cellular repair. In addition, 

its fat and energy content helps meet daily energy requirements, allowing protein to be utilized 

more efficiently for growth processes (Aryana et al., 2022). This makes fish consumption a 

potential strategy to support weight gain in undernourished children. The findings of this study are 

in line with the research conducted by Herlina et al. (2025), which showed that the administration of 

snakehead fish meatballs had an effect on increasing body weight and improving the nutritional 

status of undernourished children after the intervention. This study is also supported by Herlika et 

al. (2026), which reported that the provision of fish sausage made from catfish combined with 

moringa leaves at a dose of 75 grams per day for 14 days had a significant effect on increasing the 

body weight of undernourished children. Overall, this study demonstrates that jelawat fish has 

potential as a locally available animal-source food that can be used as a supplementary feeding 

option to support weight gain in undernourished children. In addition to being easy to obtain and 

process into various food forms such as fried or soup preparations, jelawat fish may serve as a 

sustainable food-based intervention to improve child nutritional status. 

 

CONCLUSION 

Supplementation with jelawat fish (Leptobarbus hoevenii) for 14 days significantly improved 

energy, fat, and protein intake, as well as body weight, among undernourished children under five. 

Improvements were observed in both the fried jelawat fish and jelawat fish soup groups, whereas no 

meaningful changes were found in the control group. No significant difference in effectiveness was 

identified between the two preparation methods, indicating that both can be utilised as alternative 

supplementary feeding strategies. Therefore, jelawat fish has considerable potential to be developed 
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as a locally available real-food intervention that is acceptable, accessible, and capable of supporting 

nutritional improvement programmes for undernourished children. 
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