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ABSTRACT  
 

Background: Diabetes is a group of metabolic diseases characterized by hyperglycemia resulting accompanied by 

carbohydrate, protein and fat metabolism disorders from defects in insulin secretion, insulin action, or both. High protein 

in snakehead fish and pectin in pumpkin are claimed to function as antioxidants, anti-diabetic and can control glycemic 

level. The purpose development enteral formula for patients diabetes mellitus from snakehead fish flour and pumpkin 

flour.  

Method: This was an experimental study with a completely randomized design of the factors that formulation (formula 1, 

2 and 3). Characteristics analyzed are energy, protein, carbohydrates, fat, dietery fiber, colour, viscosity, pH and total plate 

count. Statistical analysis was done by using friedman test.  

Result: The Friedman test is conducted to determine whether one formula is significantly more preferred than the other 

formulas based on the rank scores provided by the respondents. Friedman test showed that formula F1 is the most preferred 

formula with the mean rank is 2.13. In 100 grams formula F1 contains total energy 134.09 kcal, 9.47% protein, fat 3.05%, 

carbohydrates 24.44%, dietery fiber 5.90%. Physical and microbiological characteristics formula F1 are colour test L 

(56.3), a (5.1) b (12.4), pH 5.95, viscosity 47.9 mPa.s and total plate count after incubation 2x24 hours that is 3.5 x 106 

coloni/ml. Conclusion: The most preferred formula is Formula F1, with a mean rank of 2.13 according to the Friedman 

test. The enteral Formula F1 contains 5.90% dietary fiber. Based on microbiological testing, the total plate count after 

2x24 hours of incubation is 3.5 x 10⁶ CFU/ml. 
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INTRODUCTION  

 

Diabetes mellitus is a group of metabolic 

diseases characterized by hyperglycemia 

accompanied by impaired carbohydrate, 

protein and fat metabolism due to impaired 

insulin secretion, insulin action or both. 

According to the World Health Organization 

(WHO), Indonesia has the fourth highest 

number of DM patients in the world after 

India, China and the United States, and it is 

estimated that by 2030 there will be an 

increase in the number of DM patients in 

Indonesia by 21.3 million (WHO, 2016). 

Report on Result of National Basic Health 

Research (Riskesdas) 2018 shows that the 

prevalence of DM according to doctor's 

diagnosis at the age of over 15 years in 

Indonesia is 2%. While the prevalence of DM 

based on blood tests at the age of over 15 

years is 8.5% (Ministry of Health RI, 2018). 

Based on data from the Central Bureau of 

Statistics of South Sumatra Province in 2019, 

Diabetes Mellitus is included in the 10 highest 

diseases suffered by the population of South 

Sumatra with a total of 71,031 cases. 

According to Tjekyan in his research, in 2010 

the incidence of type II Diabetes Mellitus 

sufferers in 78 RTs of Palembang 
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Municipality was 401 (3.2%) sufferers out of 

12,01 total population (Tjekyan, 2014). 

Diabetics often have other disorders, such 

as hyperglycemia and hypoglycemia. In fact, 

there are often cases of patients with DM with 

gangrene disorders or diabetic ulcers. 

Hyperglycemia is a medical condition where 

there is an increase in blood glucose levels 

beyond normal limits, namely blood glucose 

levels > 300 mg/dl. One way to control blood 

glucose levels is to adjust the diet by eating 

foods that have a low Glycemic Index (GI) 

and are high in fiber (Soelistijo et al., 2015). 

Management of DM can be done by 

pharmacological and nonpharmacological 

management. Pharmacological management 

is in the form of intervention with antidiabetic 

drugs both orally and injections. While non-

pharmacological management is the 

application of a healthy lifestyle, by carrying 

out medical nutrition diet therapy and 

physical activity (Marinda et al., 2016). 

Providing nutritional diet therapy for 

patients with DM can be done by providing 

enteral formula. Enteral formula therapy aims 

to maintain blood glucose levels close to 

normal and avoid acute complications. In 

addition, the administration of enteral formula 

should be considered when it is unsafe for 

DM patients to consume food orally or when 

oral intake is insufficient to meet nutritional 

needs. Enteral formula for diabetes mellitus in 

Indonesia is generally still widely available in 

the form of commercial enteral formula with 

a relatively expensive price, causing DM 

patients to incur large costs in treatment. In 

addition, there are still few hospitals enteral 

formulas that utilize local food ingredients 

that have potential as antidiabetics and 

antihyperglycemia. So, to solve these 

problems, innovation is needed in the 

development of local food-based diabetes 

mellitus enteral formulas. 

The utilization of snakehead fish and 

pumpkin processed in the form of flour is still 

relatively unvaried, limited to making 

cookies, donuts, noodles and puddings.  The 

development of enteral formulas made from 

snakehead fish flour is still relatively rare, 

previous research conducted by (Eny et al., 

2018) snakehead fish was used as an extract 

for people with diabetes mellitus who have 

gangrene disorders, and the results showed 

that an increase in albumin and can accelerate 

healing in gangrene wounds (Eny et al., 

2018). The results of previous research, 

enteral formulas made from pumpkin have a 

significant effect on blood glucose levels 

(Hawa & Murbawani, 2015). Based on 

previous studies, there is no enteral formula 

that combines the two ingredients into one 

formula intended for people with diabetes 

mellitus, so researchers are interested in 

conducting research with the title "Utilization 

of snakehead Fish Flour (Channa Striata) and 

Yellow Pumpkin Flour (Cucurbita Moschata) 

as a Diabetes Mellitus Enteral Formula". This 

study aims to determine the fomulation, 

physical characteristics, microbiological 

chemistry and acceptability test as well as the 

utilization of snakehead fish and pumpkin 

flour as enteral formula for diabetes mellitus. 

 

METHODS 

 

This type of research is a laboratory 

experimental research, with a non-factorial 

completely randomized design (CRD) 

experimental design. 

Tabel 1. Diabetes Mellitus Enteral Formula 

Formulation 
Material (g) F1 F2 F3 

Skim Milk Powder  140 140 140 

Snakehead Fish Flour  55 60 57 

Pumpkin Flour  60 55 58 
Coconut Oil  20 20 20 

Stevia  20 20 20 

Maltodextrin  20 20 20 

Total weight 315 315 315 

Procedure for Making Snakehead Fish 

Meal  

The making of snakehead fish flour was 

carried out using the modified method of 

(Hana, 2017) which is as follows, during the 

day, wash the fish and fish fillets, then soak 

the fish in lemon juice solution for 10 

minutes. 
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Steam the fish for 30 minutes, after 

steaming, the fish is drained by leaving it in 

the open air. The fish is dried using an oven at 

55o for 20 hours. The dried meat pulp is 

immediately pulverized and sieved to obtain 

fine fishmeal. 

Procedure for Making Pumpkin Flour 

Preparation of flour from pumpkin fruit 

was carried out using a modified method 

(Hendrasty, 2003) which is as follows, peel 

the pumpkin and wash it thoroughly. Thinly 

slice the pumpkin with a thickness of 22 mm, 

width of 3 mm, length of 50 mm. Next, drying 

was carried out at a temperature of 75o C for 

7 hours. After that, pulverization is carried out 

using a blender and filtered using an 80 mesh 

sieve. 

Procedure for Making Enteral Formula 

Mix snakehead fish flour, pumpkin flour, 

skim milk powder, stevia leaves, and 

maltodextrin. Then stir until well combined 

using a mixer. Gradually add coconut oil 

while continuing to stir. After mixing, sift the 

powder mixture. The enteral formula is now 

ready to be brewed and tested for viscosity. 

Data Collection, Processing, and Analysis 

The formulation determination, enteral 

DM formula preparation, acceptance test, and 

pH and viscosity tests will be conducted at the 

Food Science and Technology Laboratory 

(THP) of the Department of Nutrition, 

Poltekkes Kemenkes Palembang. The 

proximate analysis test will be conducted at 

the Saraswanti Genetech Laboratory in 

Bogor, and the microbiological test will be 

conducted at the Agricultural KHP 

Laboratory of Sriwijaya University. The 

panelists used are semi-trained panelists, 

consisting of 25 students from the Department 

of Nutrition at Poltekkes Kemenkes 

Palembang. The panelists are given an 

evaluation form, which includes four criteria: 

color, taste, aroma, and texture/consistency. 

The evaluation uses a hedonic scale with the 

following ratings: very much like (4), like (3), 

dislike (2), and very much dislike (1). 

The acceptance test results of the selected 

formulation are then analyzed for nutritional 

content using proximate analysis (energy, 

protein, fat, carbohydrates, and dietary fiber) 

in the laboratory. Additionally, the selected 

formulation undergoes physical tests, 

including color analysis, pH, and viscosity. 

The acceptance test data are input and 

processed using statistical software with 

univariate analysis and the Friedman test. The 

acceptance data, nutritional values, and 

physical properties are presented in tabular 

form and graph. 

 

RESULTS AND DISCUSSION 

 

RESULTS  

Organoleptic Test Results for Enteral 

Formula with Snakehead Fish Flour and 

Pumpkin Flour 

The results of the organoleptic acceptance 

test for the enteral formula with snakehead 

fish flour and pumpkin flour, which 

underwent Friedman test analysis, can be seen 

in Graph 1. 

Graph 1. Mean Rank Formulation Formula Enteral 

Graph 2. Average Ranking Scores of Enteral Formula 

with Snakehead Fish Flour and Pumpkin Flour 

F1 F2 F3

Colour 2.34 2.06 1.6

Taste 1.82 2.14 2.04

Aroma 2.14 2.16 1.7

Texture 2.22 1.94 1.84
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The highest overall preference rating (F1) 

was achieved with the addition of 55 grams of 

snakehead fish flour + 60 grams of pumpkin 

flour. This was followed by enteral formula F2 

(60 grams snakehead fish flour + 55 grams 

pumpkin flour) and enteral formula F3 (57 

grams snakehead fish flour + 58 grams 

pumpkin flour). It can be observed that higher 

additions of snakehead fish flour tend to 

decrease the overall acceptance of the enteral 

formula. This trend is influenced by the 

appearance, aroma, taste, and texture overall. 

Proximate Analysis Results of Enteral 

Formula with Snakehead Fish Flour and 

Pumpkin Flour 

Proximate analysis conducted includes 

examination of protein, fat, carbohydrate, and 

dietary fiber content. Research results on the 

nutritional content of enteral formula from 

snakehead fish flour and pumpkin flour are 

shown in Table 2. 

Table 2. Comparison of Proximate Analysis 

Results of Enteral Formula with Snakehead Fish 

Flour and Pumpkin Flour with Standards 
Parameter Formula F1 Standard 

Total Energy 
(kcal/100g) 

163.09 - 

Protein (%) 9.47 8.5-10a 

Fat (%) 3.05 8-9.7a 

Carbohydrates (%) 24.44 22-25.4a 

Dietary fiber (%) 5.90 2.4-5 a 

Energy Density 

(kal/ml) 

0.55 0.5-2.0b 

Source: a) (ASPEN, 2014) and b) (Rolfes et al., 2006) 

Measurement Results of Physical 

Properties of Enteral Formula with 

Snakehead Fish Flour and Pumpkin Flour 

Table 3. Comparison of Characteristics of Enteral 

Formula with Snakehead Fish Flour and Pumpkin 

Flour with Standards 
Characteristics Formula F1 Standard 

 

Colour 

L 56.3 

a 5.1 
b 12.4 

 

- 

pH 5.95 >3,5a 

Viscosity (cP) 47.9 1-50b 

Source: a) (Nilesh et al., 2011)  b) (ADA, 2002) 

Measurement Results of Microbiological 

Properties of Enteral Formula with 

Snakehead Fish Flour and Pumpkin Flour 

The enteral formula with snakehead fish flour 

and pumpkin flour was diluted to 10-6, then 

cultured in agar media. The bacterial count 

was measured after incubation for 2x24 

hours, resulting in 3.5 x 106 colonies/ml. This 

indicates that the bacterial count does not 

meet the requirements according to the SNI 

2009 standard, which is 5 x 5 x 104 

colonies/ml. 

 

DISCUSSION 
Color 

Most panelists preferred the F1 treatment 

because its color and appearance most closely 

resembled milk. In the F2 and F3 treatments, 

the color of the enteral formula was slightly 

darker. The enteral formula with snakehead 

fish flour and pumpkin flour had a yellowish-

white color with a slight greenish-black tint. 

As the proportion of snakehead fish flour and 

pumpkin flour increased, the resulting enteral 

formula became whiter and more yellow. The 

white color is influenced by skim milk and 

maltodextrin, while the yellow color is 

influenced by pumpkin flour and snakehead 

fish flour, which undergo color changes due 

to the drying process. The greenish-black 

color comes from stevia powder. 

Taste 

Most panelists preferred the taste of the 

enteral formula in the F2 treatment compared 

to the F1 and F3 treatments. This is because 

the enteral formula in the F2 treatment had a 

more ideal taste compared to F1 and F3. The 

F1 and F3 treatments still had a slightly off-

flavor, due to a higher pumpkin flour content 

compared to snakehead fish flour. The taste 

of the enteral formula with snakehead fish 

flour and pumpkin flour had a sufficient level 

of sweetness because the proportions of 

stevia powder and maltodextrin in the F1, F2, 

and F3 formulas were the same. This formula 

has a unique taste due to the pumpkin and 

snakehead fish, which are generally 

consumed as dishes and rarely as beverages. 

Aroma 

The enteral formula with snakehead fish 

flour and pumpkin flour has a distinctive 

aroma derived from skim milk, snakehead 

fish flour, pumpkin flour, stevia powder, and 

Virgin Coconut Oil (VCO). The VCO and 
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stevia powder add a rich aroma to this 

formula. The F2 formula was the most 

preferred because it had a lower proportion of 

pumpkin flour compared to the F1 and F3 

formulas. Pumpkin flour has a distinctive and 

slightly off aroma, so an increase in its 

proportion leads to a decrease in the panelists' 

preference. 

Texture 

The texture of the enteral formula with 

snakehead fish flour and pumpkin flour is in 

powder form with medium particle size, and 

when dissolved, the formula becomes 

homogeneous, though with some fine 

sediment from the stevia powder. Skim milk 

and maltodextrin also influence the texture of 

the enteral formula with snakehead fish flour 

and pumpkin flour. 

Protein 

The protein content of the enteral formula 

with snakehead fish flour and pumpkin flour 

is 9.47% of the total calories. This indicates 

that the formula meets the requirements for a 

diabetes enteral formula, which according to 

ASPEN (2014), should be 8.5-10% of the 

total energy. This enteral formula is 

formulated to be high in protein. The protein 

in the enteral formula with snakehead fish 

flour and pumpkin flour comes from 

snakehead fish, which is rich in essential 

amino acids and contains albumin. The 

albumin in snakehead fish is of higher quality 

compared to albumin in eggs. The high 

protein value in this formula is beneficial for 

diabetic patients experiencing 

hypoalbuminemia caused by gangrene, as 

they require a substantial protein intake 

(Sayuningsih et al., 2018). 

Fat 

The fat content of the enteral formula with 

snakehead fish flour and pumpkin flour is 

3.05% of the total calories. This indicates that 

the formula does not meet the requirements 

for a diabetes enteral formula, which 

according to ASPEN (2014), should be 8-

9.7% of the total energy. This is because 

snakehead fish is a type of fish that has high 

protein content and low fat. The fat in the 

enteral formula with snakehead fish flour and 

pumpkin flour comes from Virgin Coconut 

Oil (VCO). Virgin Coconut Oil can help 

manage hyperglycemia and improve glucose 

tolerance because it has antioxidant effects 

that enhance insulin secretion (Iranloye et al., 

2013). 

Carbohydrate 

The carbohydrate content of the enteral 

formula with snakehead fish flour and 

pumpkin flour is 24.44% of the total calories. 

This indicates that the formula meets the 

requirements for a diabetes enteral formula, 

which according to ASPEN (2014), should be 

22-25.4% of the total energy. The low 

carbohydrate content in this enteral formula 

follows the principles of diabetic enteral 

nutrition, which emphasizes low-

carbohydrate intake. The main source of 

carbohydrates in this enteral formula is 

pumpkin flour. The polysaccharides in 

pumpkin flour can increase insulin levels and 

improve glucose tolerance, thereby reducing 

blood glucose levels. This is supported by 

research conducted by Zhang et al. (2013). 

Dietary Fiber 

The dietary fiber content of the enteral 

formula with snakehead fish flour and 

pumpkin flour is 5.90% of the total calories. 

This indicates that the formula meets the 

requirements for a diabetes enteral formula, 

which according to ASPEN (2014), should be 

2.4-5% of the total energy. The fiber in this 

enteral formula comes from pumpkin flour. It 

is known that pumpkin contains soluble fiber 

such as pectin, which is believed to help 

control glucose absorption (Hartono, 2004). 

Energy density 

The energy density of the enteral formula 

with snakehead fish flour and pumpkin flour 

is 0.55 calories/ml. This indicates that the 

formula meets the requirements, as according 

to Rolfes et al. (2006), the recommended 

range is 0.5-2.0 calories/ml. Energy density is 

calculated by dividing the energy content by 

volume. Low energy density is beneficial for 
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diabetic patients with obesity. Each serving of 

the enteral formula with snakehead fish flour 

and pumpkin flour consists of 75 grams of the 

formula dissolved in 200 ml of warm water, 

providing 122.3 calories per serving. 

Color 

The color analysis results of the enteral 

formula with snakehead fish flour and 

pumpkin flour showed an L value of 56.3 for 

brightness. This is due to the dark color of the 

pumpkin flour and the addition of stevia 

powder, which makes the enteral formula 

slightly darker. The a value, indicating the 

intensity of red color in the enteral formula 

with snakehead fish flour and pumpkin flour, 

is 5.1. The red color in the formula comes 

from the pumpkin flour. The b value, 

indicating the intensity of yellow color in the 

formula, is 12.4. The yellow color is produced 

by the pumpkin flour, due to the drying 

temperature used in the process of making the 

pumpkin flour. 

pH 

The pH value of the enteral formula with 

snakehead fish flour and pumpkin flour is 

5.95. This indicates that the formula meets the 

requirement according to (Nilesh et al., 2011), 

which states that the pH should be >3.5. The 

enteral formula with snakehead fish flour and 

pumpkin flour is acidic in pH, influenced by 

the skim milk content that contains lactose. 

The conversion of lactose to lactic acid occurs 

naturally due to the activity of 

microorganisms, which produce lactic acid 

and lower the pH (Umar, 2014). 

Viscosity 

The viscosity value of the enteral formula 

with snakehead fish flour and pumpkin flour 

is 47.9 mPa.s. This indicates that the formula 

meets the requirement according to ADA 

(2002), which suggests a range of 1-50 cP 

(centipoise). Viscosity measurement was 

conducted using an ndj-8s viscometer. 

Viscosity can be influenced by the 

composition of the enteral formula with 

snakehead fish flour and pumpkin flour, 

which contains pectin as a thickening agent 

(Wakita et al., 2012). 

Microbiology 

During the process of making the enteral 

formula, researchers followed the 

manufacturing procedure and storage 

guidelines. Temperature is one of the factors 

that can affect the growth of food spoilage 

microbes. According to research by Annisa et 

al. (2020), most microbes thrive between 

temperatures of 20°C to 45°C. The enteral 

formula is prepared at 70°C, and then stored, 

allowing the temperature to decrease, which 

can result in the formula being unfit for 

consumption if more than one hour passes 

after preparation. In studies such as Vieira et 

al. (2018), non-commercial diets have shown 

higher microbiological contamination and 

lower adherence to microbiological 

standards. 

 

CONCLUSION  

 

The enteral formula with snakehead fish 

flour and pumpkin flour, containing 

snakehead fish flour, pumpkin flour, virgin 

coconut oil, stevia, and maltodextrin, can be 

recommended as a supplementary food or 

meal replacement for diabetic patients. The 

most preferred formula is Formula F1, it 

offers high fiber content low carbohydrate 

content high protein content and low-fat 

content  

 

ACKNOWLEDGMENT 

 

Researcher would like to thank the 

Director of Poltekkes Kemenkes Palembang, 

as well as all faculty members and the Chair 

of the Nutrition Department in Palembang, 

and everyone who has assisted in completing 

this research. 

 

CONFLICT OF INTEREST  

 

All authors declare that there is no conflict of 

interest. 



3rd International Conference Health Polytechnic of Jambi 

© 2 0 2 4  

Proceeding 3rd ICoHPJam Vol 3 (2024)  | 250  

REFERENCES 

 

Adams, G. G., Imran, S., Wang, S., 

Mohammad, A., Kok, S., Gray, D. A., 

Channell, G. A., Morris, G. A., & 

Harding, S. E 2011, ‘The 

hypoglycaemic effect of pumpkins as 

anti-diabetic and functional 

medicines’, Food Research 

International, Vol. 44, Issue 4, pp. 

862–

867.https://doi.org/10.1016/j.foodres.2

011.03.016 

Akbaylar, H 2002. ‘Basic principles of enteral 

feeding’, Turkish Journal of 

Gastroenterology, Vol. 13, Issue 4, pp. 

186–191. 

Almatsier S. 2005. Penuntun Diet. Penerbit 

PT Gramedia Pustaka Utama. Jakarta. 

American Diabetes Association. ‘Diagnosis 

and Classification of Diabetes 

Melitus’, Diabetes Care Jan 2014;37 

Suppl 1:S81-90. 

Annisa, W. I., Ardiaria, M., Rahadiayanti, A., 

Fitranti, D. Y., Dieny, F. F., Afifah, D. 

N., & Nissa, C 2020, ‘Microbiology 

quality and shelf life analysis of enteral 

formulas based on tempeh flour and 

yam flour’, Jurnal Gizi Indonesia (The 

Indonesian Journal of Nutrition), 8(2), 

85–91. 

https://doi.org/10.14710/jgi.8.2.85-91 

Asosiasi Dietisien Indonesia (AsDI) Cabang 

Jawa Barat. 2005. Panduan Pemberian 

Makanan Enteral. Dalam Jurnal 

Formulasi Makanan Enteral Berbasis 

Tepung Tempe Sebagai Alternatif 

Makanan Enteral Tinggi Protein. 

Avaible at: 

https://doi.org/10.34011/juriskesbdg.v

11i2.702 

Buckle K.A., R.A. Edward, W.R. Day, G.H. 

Fleet dan, M. Wootton 2010, Ilmu 

Pangan, Universitas Indonesia Press, 

Jakarta.  

Clinical Nutrition Week 2014 2014. Journal 

of Parenteral and Enteral Nutrition, 

38(1), 124–149. 

https://doi.org/10.1177/014860711351

6083 

Desnilasari, D., & Kumalasari, R 2017. 

‘Characteristic of Fermented Drink 

from Whey Cheese with Addition of 

Mango (Mangifera x odorata) Juice’, 

IOP Conference Series: Earth and 

Environmental Science, 101(1). 

https://doi.org/10.1088/1755-

1315/101/1/012024 

Diagnosis and classification of diabetes 

melitus. 2014. Diabetes Care, 

37(SUPPL.1). 

https://doi.org/10.2337/dc14-S081 

Eny Sayuningsih, Ani Intiyati, B. G. R 2018, 

‘Kadar Albumin Darah Pada Penderita 

Diabetes Melitus Dengan Gangren’, 

Jurnal Penelitian Kesehatan, 61–68. 

Gaman P. & Sherrington 1994. Pengantar 

Ilmu Pangan Pengantar Ilmu Pangan 

Nutrisi dan Mikrobiologi. Gajah Mada 

Universy Press, Yogyakarta. 

 Guillon, F., & Champ, M 2000, ‘Structural 

and physical properties of dietary 

fibres, and consequences of processing 

on human physiology’, Food Research 

International, 33(3–4), 233–245. 

https://doi.org/10.1016/S0963-

9969(00)00038-7 

Hartono A 2004, Terapi Gizi & Diet Rumah 

Sakit, Edisi 2, EGC, Jakarta. 

Hawa, I. I., & Murbawani, E. A 2015. 

‘Pengaruh Pemberian Formula Enteral 

Berbahan Dasar Labu Kuning 

(Cucurbita Moschata) Terhadap Kadar 

Glukosa Darah Postprandial Tikus 

Diabetes Melitus’ Journal of Nutrition 

College, 4(4), 387–393. 

https://doi.org/10.14710/jnc.v4i4.1011

5 

Hendrasty, H.K 2003. Tepung Labu Kuning, 

Pembuatan dan Pemanfaatannya. 

Penerbit Kanisius. Yogyakarta (E-

Book). Avaible at: 

https://books.google.com/books/about/

Teknologi_Pengolahan_Pangan_Tepu

ng_Labu.html?id=7MnEnbefkcQC 

Iranloye, B., Oludare, G., & Olubiyi, M 2013. 

‘Anti-diabetic and antioxidant effects 

of virgin coconut oil in alloxan induced 

diabetic male Sprague Dawley rats’, 

Journal of Diabetes Mellitus, 3(4), 

221–226. 

https://doi.org/10.4236/jdm.2013.3403

4 

Joshi, I., Sharma, K and 2014, ‘Formulation 

of standart (nutriagent std) and high 

protein (Nutriagent Protein Plus) 

https://doi.org/10.14710/jgi.8.2.85-91
https://doi.org/10.34011/juriskesbdg.v11i2.702
https://doi.org/10.34011/juriskesbdg.v11i2.702
https://doi.org/10.1088/1755-1315/101/1/012024
https://doi.org/10.1088/1755-1315/101/1/012024
https://doi.org/10.2337/dc14-S081
https://doi.org/10.1016/S0963-9969(00)00038-7
https://doi.org/10.1016/S0963-9969(00)00038-7
https://doi.org/10.14710/jnc.v4i4.10115
https://doi.org/10.14710/jnc.v4i4.10115
https://books.google.com/books/about/Teknologi_Pengolahan_Pangan_Tepung_Labu.html?id=7MnEnbefkcQC
https://books.google.com/books/about/Teknologi_Pengolahan_Pangan_Tepung_Labu.html?id=7MnEnbefkcQC
https://books.google.com/books/about/Teknologi_Pengolahan_Pangan_Tepung_Labu.html?id=7MnEnbefkcQC


UTILIZATION OF SNAKEHEAD FISH MEAL (CHANNA STRIATA) AND PUMPKIN FLOUR 

(CUCURBITA MOSCHATA) AS A FORMULA FOR ENTERAL DIABETES MELITUS  

Ranty Fitriani, Yuli Hartati, Podojoyo 

2024 

 

Proceeding 3rd ICoHPJam Vol 3 (2024)  | 251  

Ready to Constitute Enteral Formula 

Feeds’, International Journal of 

Scientific & Tecnology Research, 

Vol:3(5). 

Kawasaki, N. 2010, ‘Effects of Gelatinization 

of Enteral Nutrients on Human Gastric 

Emptying’, Journal Gastroenterology 

Research. 

https://doi.org/10.4021/gr2010.06.213 

Kementerian Kesehatan RI. 2018. Riskesdas. 

In Laporan Riskesdas Nasional 2018. 

L. Buchori 2007, ‘Pembuatan Gula Non 

Karsinogenik Non Kalori Dari Daun 

Stevia’, Reaktor, 11, 57–60. 

http://eprints.undip.ac.id/427/1/Artikel

_Luqman_Buchori.pdf 

Lestari, D. N. 2017, ‘Sifat Fisik, Ph Dan 

Angka Kuman Makanan Cair Formula 

Rumah Sakit Dan Formula Komersial 

Berdasarkanwaktu Tunggu Di Rsud 

Muntilan Kabupaten Magelang’, 

Skripsi, Poltekkes Kemenkes 

Yogyakarta, Yogyakarta. 

Listyanto, N., & Andriyanto, S 2009, ‘Ikan 

Gabus (Channa Striata) Manfaat 

Pengembangan Dan Alternatif Teknik 

Budidayanya’, Media Akuakultur, 4(1), 

18. 

https://doi.org/10.15578/ma.4.1.2009.

18-25 

Lukito W, Tambunan V, Gunawan I, 

Ambarwati FD 2008. Pedoman Praktis 

Pemilihan Formula Nutrisi Enteral. 

Perhimpunan Dokter Spesialis Gizi 

Klinik Indonesia, Jakarta. 

Mahardika, N 2017, ‘Analisis Komposisi 

Kimia Daging dan Tepung Ikan Gabus 

(Channa striata)’, Journal of Chemical 

Information and Modeling, 53(9), 

1689–1699. 

https://doi.org/10.1017/CBO97811074

15324.004 

Mahmud, M. K., Hermana, Nazarina, 

Zulfianto, N. A., Marudut, Jahari, A. 

B., 2017, Tabel Komposisi Pangan 

Indonesia 2017, Jakarta : Persagi 

Marinda, F. D., Suwandi, J. F., & Karyus, A 

2016, ‘Tatalaksana Farmakologi 

Diabetes Melitus Tipe 2 pada Wanita 

Lansia dengan Kadar Gula Tidak 

Terkontrol’, J Medula Unila, 5(2), 7. 

Mokhalalati, J. K., Druyan, M. E., Shott, S. 

B., & Comer, G. M 2004, ‘Microbial, 

nutritional and physical quality of 

commercial and hospital prepared tube 

feedings in Saudi Arabia’, Saudi 

Medical Journal, 25(3), 331–341. 

Moritoh, Y., Takeuchi, K., & Hazama, M 

2009, ‘Voglibose, an alpha-glucosidase 

inhibitor, to increase active glucagon-

like peptide-1 levels’, Molecular and 

Cellular Pharmacology, 1(4), 188–

192. 

https://doi.org/10.4255/mcpharmacol.

09.22 

Nilesh, M. R., Vilas, P. A., Ambadas, J. S., & 

Nilesh, M 2011, ‘Formulation 

Development of Enteral Nutrition 

Products’, International Research 

Journal of Pharmacy, 2(3), 19–28. 

Perkeni, 2015, Konsensus Pengelolaan dan 

Pencegahan Diabetes Melitus Tipe 2 di 

Indonesia, 5th ed., Perkeni, Jakarta. 

Prastari, C., Yasni, S., & Nurilmala, M 2017, 

‘Karakteristik Protein Ikan Gabus 

Yang Berpotensi Sebagai 

Antihiperglikemik’, Jurnal 

Pengolahan Hasil Perikanan 

Indonesia, 20(2), 413–423. 

https://doi.org/10.17844/jphpi.v20i2.1

8109 

Pratiwi, L. E., & Noer, E. R 2014, 

‘Analisis Mutu Mikrobiologi Dan 

Uji Viskositas Formula Enteral 

Berbasis Labu Kuning (Curcubita 

Moschata) Dan Telur Bebek’ 

Journal of Nutrition College, 3(4), 

951–957. 

https://doi.org/10.14710/jnc.v3i4.6

915 

Rolfes SR, Pinna K, Whitney E 2006, 

Understanding Normal and 

Clinical Nutrition, 8th ed p. 113-

115; 663-667, Wadsworth Cengage 

Learning, USA.  

Santoso, A. H. 2009, ‘Uji potensi ekstrak 

ikan gabus (Channa striata) sebagai 

Hepatoprotector pada tikus yang 

diinduksi dengan parasetamol’, 

Tesis, Institut Pertanian Bogor, 

Bogor. 

Sedigheh, A., Jamal, M. S., Mahbubeh, S., 

Somayeh, K., Mahmoud, R. kopaei, 

Azadeh, A., & Fatemeh, S 2011, 

‘Hypoglycaemic and hypolipidemic 

https://doi.org/10.4021/gr2010.06.213
http://eprints.undip.ac.id/427/1/Artikel_Luqman_Buchori.pdf
http://eprints.undip.ac.id/427/1/Artikel_Luqman_Buchori.pdf
https://doi.org/10.15578/ma.4.1.2009.18-25
https://doi.org/10.15578/ma.4.1.2009.18-25
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.4255/mcpharmacol.09.22
https://doi.org/10.4255/mcpharmacol.09.22
https://doi.org/10.17844/jphpi.v20i2.18109
https://doi.org/10.17844/jphpi.v20i2.18109
https://doi.org/10.14710/jnc.v3i4.6915
https://doi.org/10.14710/jnc.v3i4.6915


3rd International Conference Health Polytechnic of Jambi 

© 2 0 2 4  

Proceeding 3rd ICoHPJam Vol 3 (2024)  | 252  

effects of pumpkin (cucurbita pepo 

l.) on alloxan-induced diabetic rats’, 

African Journal of Pharmacy and 

Pharmacology, 5(23), 2620–2626. 

https://doi.org/10.5897/AJPP11.63

5 
Shafri, M., & Manan, A 2012, ‘Therapeutic 

potential of the haruan (Channa 

striatus): From food to medicinal uses’, 

Malaysian Journal of Nutrition, 18(1), 

125–136. 

Soekarto. T. S 1985, Penilaian Organoleptik 

untuk Industri Pangan dan Hasil 

Peternakan. Bhratara Karya Aksara, 

Jakarta. 

Standar Nasional Indonesia 2005. MP-ASI 

Bubuk SNI 01-7111.1-2005. Badan 

Standarisasi Nasional, Jakarta. 

Susanti, K., I, Taruna, I., dan S 2012, ‘Kajian 

Fisik Tepung Kecambah Kacang Hijau 

Hasil Pengeringan Fluidized Bed Dryer 

Study on the Physical Properties of 

Fluidized Bed Dried Mung Beans 

Sprouts Powders’, Teknologi 

Pertanian. 

Tjekyan, R 2014, ‘Angka Kejadian dan 

Faktor Risiko Diabetes Melitus Tipe 2 

di 78 RT Kotamadya Palembang Tahun 

2010’, Majalah Kedokteran Sriwijaya, 

46(2), 85–94. 

Trisnawati, S. K., & Setyorogo, S 2013, 

‘Faktor Risiko Kejadian Diabetes 

Melitus Tipe II Di Puskesmas 

Kecamatan Cengkareng Jakarta Barat 

Tahun 2012’, Jurnal Ilmiah Kesehatan, 

5(1), 6–11. 

Triyono, A 2010, ‘Mempelajari Pengaruh 

Maltodekstrin dan Susu Skim 

Terhadap Karakteristik Yoghurt 

Kacang Hijau (Phaseoulus radiatus 

L.)’, Seminar, 1–8. 

Umar, 2014, ‘Derajat Keasaman dan Angka 

Reduktase Susu Sapi Pasteurisasi 

dengan Lama Penyimpanan yang 

Berbeda’, Tesis, Universitas Syiah 

Kuala.  

Usha, R., Lakshmi, M., & Ranjani, M 2010, 

‘Nutritional, sensory and physical 

analysis of pumpkin flour incorporated 

into weaning mix’, Malaysian Journal 

of Nutrition, 16(3), 379–387. 

Volk, W.A and M.F. Wheeler 1993, 

Mikrobiologi Dasar. Edisi Kelima.Jilid 

1. Penerbit Erlangga, Jakarta. 

Wakita, M., Masui, H., Ichimaru, S., & 

Amagai, T 2012, ‘Determinant factors 

of the viscosity of enteral formulas: 

Basic analysis of thickened enteral 

formulas’, Nutrition in Clinical 

Practice, 27(1), 82–90. 

https://doi.org/10.1177/088453361142

7146 

Widowati, Sri, Suarni, O. Komalasari, & 

Rahmawati 200, ‘Pumpkin (Curcubita 

moschata Durch) an Alternative Staple 

Food and Other Utilization in 

Indonesia’, Balai Besar Penelitian dan 

Pengembangan Pascapanen Pertanian. 

Vol 1, 41-48. Bogor 

 

https://doi.org/10.5897/AJPP11.635
https://doi.org/10.5897/AJPP11.635
https://doi.org/10.1177/0884533611427146
https://doi.org/10.1177/0884533611427146

