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Abstract---Background: Children need adequate nutrition intakes to 
avoid stunting. One thing that we can do is by giving them an 

adequate protein intake. Snakehead fish is one of the foodstuffs that 

have a high protein composition. Objective: This study was carried out 

in an effort to improve the nutritional status of children to avoid 

stunting by using snakehead fish which is processed into shreds 
(commonly called shredded fish). Methods: This study used a post-test 

only design approach with a control group. The subjects of this study 

were 30 children with inclusion criteria: subjects were in good health, 

aged 36-72 months, could receive an oral diet, could consume 

shredded fish and fish, and had no history of protein allergy. Children 

were given lunch with a side dish of shredded snakehead fish 
continuously for 30 days. Results and discussion: Shredded fish that 

produced is using snakehead fish has a brownish yellow color and is 

dry, fibrous, crunchy and tasty. Shredded Snakehead fish, which is 

consumed regularly for 30 days, can improve the nutritional status of 

children. It is proven by the results of the t-test which showed that 

there was a significant relationship between the provision of shredded 
snakehead fish and children’s weight gain (significance = 0.01). 

Conclusion: Giving shredded snakehead fish can increase the weight 

of preschool-aged children (children under five years old), so it is 

expected to be useful for preventing stunting. 
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Introduction 

 

Stunting problem in children is directly caused by children not getting enough 
food intake with balanced nutrition (Wong et al., 2014). The results of Riskesdas 
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in 2018 showed that the prevalence of stunting preschool-aged children (children 

under five years old) in Palangka Raya was 16.40% (based on the BW/A 

indicator). The adverse effects that can be caused by this nutritional problem in 

the short term are disruption of brain and intelligence development, impaired 
physical growth and metabolic disorders in the body. Meanwhile, in the long term, 

the adverse effects include decreased cognitive ability and learning achievement, 

and decreased immunity so they are prone to getting sick and in a high risk of 

becoming stunted to the occurrence of non-communicable diseases (Direktorat 

Gizi Masyarakat Kementerian Kesehatan RI, 2019). 

 
Stunting is a condition where weight-for-age (BW/A) is not in accordance with 

how it should be (Department of Nutrition and Public Health, Faculty of Public 

Health, UI, 2010). Study results show that there is a significant relationship 

between food intake and stunting preschool-aged children. Preschool-aged 

children with less food intake have a 9.677 times greater chance of experiencing 
stunting compared to those with good/adequate food intake (Lestari, 2016). 

 

A balanced diet is needed by the body for preservation, repair of body cells, 

growth and development (UNICEF, 2013). Nutrition intake is one of the direct 

causes that can affect the nutritional status of preschool-aged children (UNICEF, 

2016). One of the nutrition intakes can be obtained from protein. The level of 
protein consumption can affect the nutritional status of preschool-aged children. 

This is supported by a previous study that there is a relationship between the 

levels of protein consumption and the nutritional status of preschool-aged 

children. Preschool-aged children with an adequate level of protein consumption 

that fulfill the body's needs will be directly proportional to having good nutritional 
status (Lutviana & Budiono, 2010). 

 

Protein intake is strongly influenced by protein quality, while protein quality is 

determined by the type and proportion of amino acids it contains. Protein from 

animal sources is complete protein or protein with high biological value because it 

contains all types of essential amino acids in adequate amounts for growth 
(Hardiansyah & Supariasa, 2016). Snakehead fish is a source of complete and 

high-quality animal protein because it contains complete essential amino acids 

whose composition is close to the amino acids needed by the body. Also, it has 

high digestibility so the amount that can be absorbed is also high. The 

advantages of snakehead fish include higher protein content than other foodstuffs 
like eggs, chicken and beef. In addition, snakehead fish collagen protein is also 

lower than livestock meat, which is around 3-5% of the total protein. Low collagen 

causes snakehead fish meat to be more easily digested by babies, the elderly as 

well as people who are recovering from illness (Widodo et al., 2015). 

 

In Palangka Raya, snakehead fish is better known as haruan fish. The potential of 
snakehead fish is indeed large, but if it is consumed directly, there are still people 

who are reluctant to eat it because the original head shape of snakehead fish 

resembles a snake and if it is consumed fresh it requires more seasoning because 

snakehead fish has a very fishy smell. This causes the amount of snakehead fish 

consumed to be also limited. The development of additional food formulas can be 
an alternative to reducing the fishy smell and increasing the acceptance and 

consumption of snakehead fish (Widodo et al., 2015). One of the efforts made is 
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by processing snakehead fish into shredded form. The results of this study are 

expected to enrich knowledge, especially those related to local food products, 

where one of the efforts made to improve the nutritional status of children in 

order to avoid/ prevent stunting is through the utilization of snakehead fish 

which is processed into shreds (shredded snakehead fish) (Utami et al., 2019; 
Humphrey et al., 2019; Dranesia et al., 2019). 

 

Method 

 

The subjects of this study were 30 children aged 36-60 months who were 

accompanied by their parents/guardians. Children were given lunch with a side 
dish of shredded snakehead fish continuously for 30 days, accompanied by a 

medical examination and consultation by a doctor. The stages carried out were 

through the preparation and implementation stages; the preparation stage in this 

study included coordination with the research location school, setting research 

time, determining target and target participants, planning for shredded fish 
provision, and measuring/ checking children’s weight and providing health 

consultations with doctors (Perkins et al., 2017; Sereebutra et al., 2006; Sun et 

al., 1997). 

 

The materials/ ingredients used in this study were snakehead fish and 

seasonings. The snakehead fish used in this study was obtained from fish farm. 
The selected snakehead fish was 2 weeks old (Haswadi et al., 2018; Marafad & 

Niampe, 2018; Semba et al., 2008). The tools used were cooking utensils and 

anthropometric measuring instruments. This study was carried out in the Food 

and Culinary Technology Laboratory at the Department of Nutrition, Poltekkes 

Kemenkes, Palangka Raya and ‘X’ Kindergarten, Palangka Raya. This study used 
a post-test-only design approach with a control group which was carried out in 

the following stages. 

 

 Application for consent to participate in the research. 

 Making shredded snakehead fish. 

 Health examination of research subjects. 

 Giving shredded snakehead fish to children for 30 days. 

 Body weight measurement was carried out on day 0 and day 31. 
 

The method of selecting research subjects was based on the following inclusion 

and exclusion criteria: 
 

Inclusion criteria: 

 

 The subject was in good health, as evidenced by the existence of a health 
certificate from a doctor. 

 Aged 36-72 months. 

 Could receive an oral diet. 

 Could consume shredded fish and fish. 

 Had no history of protein allergy. 
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Exclusion: 

 

 Did not consume shredded snakehead fish according to the specified 
number of days. 

 Had a history of protein allergy. 

 Had kidney disorders/ diseases. 

 Transfer children 
 

The results of data collection were analyzed quantitatively using the independent 
t-test (independent samples t-test). Changes in the weight of preschool-aged 

children were measured on day 0 and day 31. The study was conducted with the 

permission of the Ethics Committee of the Faculty of Medicine, Universitas 

Palangka Raya (No. 839/UN24.9/KM/2017) and the consent of the 

parents/guardians by first asking for informed consent. 
 

Results and Discussion 

 

Making shredded snakehead fish 

 

The materials/ ingredients used to make the shredded snakehead fish were 
snakehead fish and seasonings such as shallots, garlic, brown sugar, granulated 

sugar, galangal, lemongrass, coriander, turmeric, bay leaves, candlenut and 

coconut milk. The making step starts from the process of cleaning the fish, 

cutting the fish into three parts and boiling it until cooked. After the fish is 

cooked, the bones and fish meat are then separated. After that, the snakehead 
fish meat is put into a frying pan and mixed with coconut milk, bay leaves and 

seasonings that have been mashed. Next, stir the shredded fish mix over medium 

heat. When the shredded fish mix is almost cooked, turn down the heat. Then, 

keep stirring it until it turns golden brown. The cooked shredded fish is then 

cooled and packaged in plastic clips (15 grams per pack). The resulting shredded 

snakehead fish has a brownish yellow color; is dry, in the form of shreds, crunchy 
and savory. The cooked shredded snakehead fish can be seen in Figure 1. 

 

 
Figure 1. Shredded snakehead fish 
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Results 

 

Nutritional status is a parameter that can be used to determine health problems 

in an area. To determine a person's nutritional status, one of which can be done 

by anthropometric measurements which can classify an individual's nutritional 
status based on the type of anthropometric index used (Kementerian Kesehatan 

RI, 2011). Weight-for-age (BW/A) plays a role in the classification of very poor 

nutrition, poor nutrition, good nutrition, and overnutrition (Regar & Sekartini, 

2014). Therefore, to see the effectiveness of giving shredded snakehead fish to 

improve the nutritional status of children, the researchers made a comparison of 

BW/A.  
 

Changes in the weight of the test subjects, in this case preschool-aged children, 

were seen based on the difference in measurement results between before and 

after giving shredded fish for 30 days. The calculation of the difference in the 

results of this weight measurement was carried out per child, both in the 
treatment and control groups. By using the t-test, the results obtained are 

presented in Table 1. 

 

Table 1. The results of the t-test on the difference in measurement results 

between before and after the provision of shredded fish 

 

 

Levene's Test 
for Equality of 
Variances 

t-test for Equality of Means 

  F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 

  Lower Upper Lower Upper Lower Upper Lower Upper Lower 

Equal variances 
assumed 

.624 .436 3.618 28 .001 .61267 .16932 .26583 .95951 

Equal variances 
not assumed 

    3.497 22.125 .002 .61267 .17518 .24950 .97584 

 

The results of the t-test showed that there was a significant relationship between 

the provision of shredded snakehead fish and children’s weight gain (significance 

= 0.01) where giving shredded snakehead fish for 30 days continuously was 
proven to be able to increase children’s weight. 

 

Discussion 

 

Food diversification is one of the efforts that can be done to improve the 

nutritional status of the community. Food diversification can be done by using 
existing food ingredients and then developing them into diverse foods (Salman, et 

al., 2018). Interventions for the prevention of nutritional problems in the form of 

food based on local foods have been shown to have equal effectiveness compared 

to supplementation. The use of food ingredients that are local wisdom is more 

easily accepted by the local community and has higher sustainability as well as 
can build local independence (Nadimin & Lestari, 2019). One of the food 

diversification can be done on fish that is processed in the form of shredded. 
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Fish is one of the local food ingredients in Palangka Raya which is consumed by 

many people and contains saturated fat and protein in the form of essential 

amino acids that are important for the body. One of the fish that has this content 

is snakehead fish. The albumin content of snakehead fish is quite high, which is 
about 6.2 grams. In addition, in 100 grams of ingredients, it contains 25.2 grams 

of protein and 9 mg of iron (Salman, et al., 2018). 

 

Shredded is a type of dry food made from raw meat with a distinctive shape and 

taste. Shredded meat is made from shreds or separated fiber which is then 

seasoned with seasonings and fried. The meat commonly used for making shreds 
is beef or red beef. However, all types of meat including fish meat can be used for 

making shreds (Aditya et al., 2016). The results of this study indicate that giving 

shredded snakehead fish for 30 days can increase the weight of preschool-aged 

children (significance = 0.01). This is supported by the results of previous studies 

which state that shredded snakehead fish is eligible to be developed in terms of 
health because snakehead fish shows functional functions such as increasing 

body protein levels (Candra & Tunoq, 2018; Nugroho, 2013; Kusumawardhani et 

al., 2016). 

 

Conclusion 

 
Giving shredded snakehead fish can increase the weight of preschool-aged 

children. It is expected that the results of this study can be utilized as source 

information, both for the public and for the development of knowledge in an effort 

to prevent stunting (Semba et al., 2016; Berkman et al., 2002; Grantham-

McGregor et al., 1996). 
 

References 

 

Aditya, H. P., Herpandi, H., & Lestari, S. (2016). Karakteristik fisik, kimia dan 
sensoris abon ikan dari berbagai ikan ekonomis rendah. Jurnal FishtecH, 5(1), 

61-72. 
Berkman, D. S., Lescano, A. G., Gilman, R. H., Lopez, S. L., & Black, M. M. 

(2002). Effects of stunting, diarrhoeal disease, and parasitic infection during 
infancy on cognition in late childhood: a follow-up study. The 
Lancet, 359(9306), 564-571. https://doi.org/10.1016/S0140-6736(02)07744-9  

Candra, K. P., & Tunoq, A. (2018). Sifat kimia dan penerimaan sensori dari abon 

dengan formulasi daging ikan gabus (Channa striata) dan jantung pisang 

kepok (Musa acuminata balbisiana Linn). 
Dranesia, A., Wanda, D., & Hayati, H. (2019). Pressure to eat is the most 

determinant factor of stunting in children under 5 years of age in Kerinci 
region, Indonesia. Enfermeria Clinica, 29, 81-86. 

https://doi.org/10.1016/j.enfcli.2019.04.013  

Grantham-McGregor, S. M., Walker, S. P., Himes, J. H., & Powell, C. A. (1996). 
Stunting and mental development in children. Nutrition Research, 16(11-12), 

1821-1828. https://doi.org/10.1016/S0271-5317(96)00206-0  
Hardinsyah, M., & Supariasa, I. D. N. (2016). Ilmu gizi teori dan aplikasi. Jakarta: 

Penerbit Buku Kedokteran EGC, 131. 

Haswadi, M., Syarifudin, .-., & Rusdiawan, .-. (2018). Children Phonological 
Acquisition for 3 to 5-Year-Olds. International Journal of Linguistics, Literature 

https://doi.org/10.1016/S0140-6736(02)07744-9
https://doi.org/10.1016/j.enfcli.2019.04.013
https://doi.org/10.1016/S0271-5317(96)00206-0


         

 

180 

and Culture, 4(1), 16-21. Retrieved from 

https://sloap.org/journals/index.php/ijllc/article/view/68  

Humphrey, J. H., Mbuya, M. N., Ntozini, R., Moulton, L. H., Stoltzfus, R. J., 

Tavengwa, N. V., ... & Kaswa, T. (2019). Independent and combined effects of 

improved water, sanitation, and hygiene, and improved complementary 

feeding, on child stunting and anaemia in rural Zimbabwe: a cluster-
randomised trial. The Lancet Global Health, 7(1), e132-e147. 

https://doi.org/10.1016/S2214-109X(18)30374-7  

Kusumawardhani, T., Mexitalia, M., Susanto, J. C., & Kosnadi, L. (2016). 

Pemberian Diet Formula Tepung Ikan Gabus (Ophiocephalus striatus) pada 
Sindrom Nefrotik. Sari Pediatri, 8(3), 251-6. 

Lestari, N. D. (2016). Analisis determinan gizi kurang pada balita di Kulon Progo, 
Yogyakarta. IJNP (Indonesian Journal of Nursing Practices), 1(1), 15-21. 

Lutviana, E., & Budiono, I. (2010). Prevalensi dan determinan kejadian gizi 
kurang pada balita. KEMAS: Jurnal Kesehatan Masyarakat, 5(2). 

Marafad, L. O. S., & Niampe, L. (2018). The role of falia expression in forming the 

character of a child in ethnic Muna in Muna district, Southeast 
Sulawesi. International Journal of Linguistics, Literature and Culture, 2(4), 131-

139. Retrieved from 
https://sloap.org/journals/index.php/ijllc/article/view/149  

Nadimin, N., & Lestari, R. S. (2019). Peningkatan Nilai Gizi Mikro Kudapan Lokal 

Melalui Subtitusi Tepung Ikan Gabus untuk Pencegahan Stunting di Sulawesi 
Selatan. Media Kesehatan Politeknik Kesehatan Makassar, 14(2), 152-157. 

Nugroho, M. (2013). Uji biologis ekstrak kasar dan isolat albumin ikan gabus 

(Ophiocephalus striatus) terhadap berat badan dan kadar serum albumin 
tikus mencit. Teknologi Pangan: Media Informasi dan Komunikasi Ilmiah 

Teknologi Pertanian, 5(1). 

Perkins, J. M., Kim, R., Krishna, A., McGovern, M., Aguayo, V. M., & 

Subramanian, S. V. (2017). Understanding the association between stunting 

and child development in low-and middle-income countries: Next steps for 
research and intervention. Social Science & Medicine, 193, 101-109. 

https://doi.org/10.1016/j.socscimed.2017.09.039  
Regar, E., & Sekartini, R. (2014). Hubungan Kecukupan Asupan Energi dan 

Makronutrien dengan Status Gizi Anak Usia 5-7 Tahun di Kelurahan 
Kampung Melayu, Jakarta Timur Tahun 2012. eJournal Kedokteran Indonesia. 

Salman, Y., Syainah, E., & Rezkiah, R. (2018). Analisis Kandungan Protein, Zat 
Besi dan Daya Terima Bakso Ikan Gabus dan Daging Sapi. Jurnal Kedokteran 
dan Kesehatan, 14(1), 63-73. 

Semba, R. D., de Pee, S., Sun, K., Sari, M., Akhter, N., & Bloem, M. W. (2008). 
Effect of parental formal education on risk of child stunting in Indonesia and 
Bangladesh: a cross-sectional study. The lancet, 371(9609), 322-328. 

https://doi.org/10.1016/S0140-6736(08)60169-5  

Semba, R. D., Shardell, M., Ashour, F. A. S., Moaddel, R., Trehan, I., Maleta, K. 

M., ... & Manary, M. J. (2016). Child stunting is associated with low circulating 
essential amino acids. EBioMedicine, 6, 246-252. 

https://doi.org/10.1016/j.ebiom.2016.02.030  

Sereebutra, P., Solomons, N., Aliyu, M. H., & Jolly, P. E. (2006). 

Sociodemographic and environmental predictors of childhood stunting in rural 
Guatemala. Nutrition Research, 26(2), 65-70. 

https://doi.org/10.1016/j.nutres.2006.02.002  

https://sloap.org/journals/index.php/ijllc/article/view/68
https://doi.org/10.1016/S2214-109X(18)30374-7
https://sloap.org/journals/index.php/ijllc/article/view/149
https://doi.org/10.1016/j.socscimed.2017.09.039
https://doi.org/10.1016/S0140-6736(08)60169-5
https://doi.org/10.1016/j.ebiom.2016.02.030
https://doi.org/10.1016/j.nutres.2006.02.002


 

 

 

181 

Sun, X., Zhu, S., Chan, S. S., Toresson, G., & Cheng, C. H. (1997). Identification 

and characterization of growth hormone receptors in snakehead fish 
(Ophiocephalus argusCantor) liver. General and comparative 
endocrinology, 108(3), 374-385. https://doi.org/10.1006/gcen.1997.6984  

UNICEF, 2013. Improving Child Nutrition: the Achievable Imperative for Global 
Progress, New York: UNICEF. 

UNICEF, 2016. The State of the World's Children, New York: UNICEF. 

Utami, R. A., Setiawan, A., & Fitriyani, P. (2019). Identifying causal risk factors 

for stunting in children under five years of age in South Jakarta, 
Indonesia. Enfermeria clinica, 29, 606-611. 

https://doi.org/10.1016/j.enfcli.2019.04.093  
Widodo, S., Riyadi, H., Tanziha, I. & Astawan, M., 2015. Perbaikan Status Gizi 

Anak Balita Dengan Intervensi Biskuit Berbasis Blondo, Ikan Gabus (Channa 

striata), dan Beras Merah (Oryza nivara). Jurnal Gizi Pangan, 10(2), pp. 85-92. 

Wong, H. J., Moy, F. M. & Nair, S., 2014. Risk Factors of Malnutrition Among 

Preschool Children in Terengganu, Malaysia: a Case Control Study. BMC 
Public Health, Volume 14, pp. 1-10. 

https://doi.org/10.1006/gcen.1997.6984
https://doi.org/10.1016/j.enfcli.2019.04.093

