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Abstract 

 

Cookies are a type of dry cake made from soft dough whose main ingredient is wheat flour and is high in fat. The research aims 

to produce a local food-based cookies formulation high in essential amino acids for stunting children under five. This research was 

conducted in May – August 2023. The research design was experimental, using a completely randomized design. Formulate 

cookies by mixing snakehead fish 10g and 12g, while patin fish 10g and 12g. The DMRT test was used to analyze organoleptics. 

The proximate test used the A.O.A.C. method. LCMS was used to see the essential amino acid content of cookies. The acceptability 

test carried out, namely a hedonic test by 25 semi-trained panelists with the selected formula, F3, with a mixture of 12g of patin 

fish with indicators of color (p=0.005), aroma (p=0.119), taste (p=0.000), and texture (p=0.006). 100g of cookies contains 498.74 

kcal, energy from fat 230.36, protein 12.49%, carbohydrates 54.61%, total fat content 25.60%, ash 1.92%, and water 5.40%. 

Cookies of the F3 formula were chosen by the panelists and evidently contain a high of 18 essential amino acids. 
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1. Introduction 

 Stunting is a problem of chronic malnutrition 

caused by a lack of nutritional intake for a long time, 

resulting in growth disorders in children, the child's height 

is shorter than the age standard[1,2]. According to the 

Indonesian Nutrition Status Survey (Survei Status Gizi 

Indonesia), in 2021, the prevalence of stunting in 

Indonesia was 24.4%, then in 2022, it will decrease to 

21.6%[3]. Even though it has decreased, the prevalence of 

stunting has not yet reached the national Sustainable 

Development Goals (SDGs) target, namely reaching 14% 

by 2024 [4]. The impact of stunting is high morbidity and 

mortality in infants/children, low intellectual and 

cognitive abilities, quality of human resources, and the 

problem of degenerative diseases in adulthood[2]. 

Therefore, the problem of stunting in Indonesia must be 

addressed seriously. One of the risk factors for stunting is 

low consumption of animal protein[5,6]. Therefore, the 

problem of stunting in Indonesia must be addressed 

seriously. One of the risk factors for stunting is low 

consumption of animal protein[7]. Unfortunately, the 

proportion of animal protein sources in the daily diet in 

Indonesia is still low [8]. The program implemented by the 

government to handle the problem of malnutrition among 

children under five in Indonesia is the Recovery 

Supplemental Food Provision program, known as 

Program Pemberian Makanan Tambahan Pemulihan 

(PMT-P)[9,10]. Food products that are usually developed 

to improve the nutritional status of toddlers are usually 

biscuits and cookies[11,12]. Cookies are a dry food 

product popular among the public and made from soft 

dough whose main ingredient is wheat flour and is high in 

fat content[13,14]. 

Additional food formulations for stunted toddlers 

based on local food have been developed by adding fish 

meals and nuts to increase the essential amino acid content 

[15]. Ikan gabus (Ophiocephalus striatus) dan patin 

fish (Pangasius sp.) merupakan ikan yang kadar protein 

yang tinggi terutama albumin[16,17]. The addition of red 

bean flour (Phaseolus vulgaris L) also has a high protein 

content, namely 22.53% per 100g[18]. Besides that, 

Moringa leaves (Moringa oleifera) have a rich protein 

content of 22.99–29.36% per 100g of Moringa leaf flour 

[19,20]. Based on the description above, researchers are 

interested in making cookies based on local food made 

from wheat flour with the substitution of snakehead fish 

flour, patin fish flour, red bean flour, and moringa flour as 

a snack that can be used as an alternative to overcome the 

stunting problem in Palembang. This research aims to 

produce a local food-based cookies formulation high in 

essential amino acids for stunted children under five. 

 

2. Materials and Methods  

This research was carried out in May–August 

2023. Determination of the formulation and process for 

making cookies was carried out at the Food Technology 

Science Laboratory, Nutrition Department, Health 

Polytechnic, Ministry of Health, Palembang. Proximate 
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levels, amino acid levels, and shelf life were analyzed at 

the PT. Saraswanti Indo Genetech-Laboratory, Bogor. 

Making products using a Completely Randomized Design 

(CRD) consisted of four treatments: F0, F1, F2, F3, and 

F4, with 3 repetitions. The ingredients used were wheat 

flour, snakehead fish flour, patin fish flour, red bean flour, 

moringa leaf flour, cornstarch, margarine, butter, chicken 

egg yolk, powdered milk, powdered sugar, palm sugar, 

vanilla, and baking powder.  

2.1. Materials and tools 

The main ingredients in making this cookies 

formulation were wheat flour, egg yolk, powdered sugar, 

margarine, milk powder, cornstarch, snakehead fish flour, 

patin fish flour, red bean flour, moringa leaf flour, and 

butter. The main ingredients were obtained from 

traditional markets in the city of Palembang. The food 

material used for the cookies formula was local food at 

affordable prices, easy to obtain according to people's 

purchasing power, and contains essential amino acids the 

body needs. The local food ingredients consisted of egg 

yolks, refined sugar, margarine, powdered milk, 

cornstarch, snakehead fish flour, patin fish flour, red bean 

flour, and moringa leaf flour. The materials needed for 

chemical analysis were CuSO4, H2SO4, HCl, Na2CO3, 

petroleum ether, and NaOH. The materials for AW 

analysis were cookies; materials for the amino acid test: 

cookies, solution as stationary phase (methanol: THF: 

H2O = 2:2:96), and solution as mobile phase (methanol: 

H2O = 65:35). The equipment used to make cookies was a 

hand mixer, plastic spatula, baking sheet, electric oven, 

knife, and packaging sealer. The tools used for 

organoleptic testing were glasses, spoons, forks, serving 

plates, label paper, organoleptic test forms, and writing 

utensils. Total microbial test equipment: Erlenmeyer, 

Bekker glass, Petri dish, tube needle, retort, and volume 

pipette. Tools for making cookies: hand mixer, plastic 

spatula, baking sheet, electric oven, knife, and packaging 

sealer. Tools for proximate analysis (moisture, ash, fat, 

protein, and carbohydrate content). Tools used for 

proximate tests: Erlenmeyer, distillation flask, bracket 

glass, glass funnel, Bucher funnel, burette, separating 

funnel, long neck measuring flask, measuring cup, 

condenser, filler, measuring pipette, volumetric pipette, 

drop pipette, stirrer, tube reaction, spatula, desiccator, 

universal indicator, filter paper, tripod, wire mesh, test 

tube rack, clamp, stirrer, the crucible, evaporating dish, 

clamp and stand, heater, hot plate, oven, furnace, 

incubator. Tools for amino acid testing: a set of 

preparation tools and HPLC. 

2.2. Process of making flour 

 The preparation of cookies began with the 

process of flouring several ingredients such as snakehead 

fish, patin fish, red bean flour, and Moringa leaf flour. All 

materials had been ground and sifted to the same size, 100 

mesh. Making snakehead fish and patin fish flour was 

washing and weeding the fish, boiling at 100 ℃ for 30 

minutes, drying in a cabinet dryer at 60 ℃, flouring, and 

sieving. Making red bean flour, including sorting, roasting 

at 80 ℃ for 15 minutes, milling, and sieving. Moringa leaf 

flour was made by washing, drying (in a Cabinet Dryer, 

50 ℃), grinding, and sieving. 

 Making cookies 

The procedure for making cookies based on local 

food high in essential amino acids for children under five 

was modified from Yulianto et al. 2022. The procedure for 

making this cookies product goes through several stages: 

making flour, mixing, molding, baking, cooling, and 

packaging. The basic recipe for making cookies was based 

on Yulianto et al. (2022)[21] (Table 1). 

 

Tabel 1: Cookies recipes 

Ingredients  Weight (g) 

Flour 110 

Egg yolk 40 

Fine granulated sugar 150 

Margarine 180 

Milk powder 25 

Cornstarch 65 

The formulation of local food cookies containing 

essential amino acids for stunting toddlers was made 

based on the consideration that the formula can fulfill 10% 

of total energy and protein; besides that, the minimum 

protein value has a score of 75. The food ingredients used 

in the formulation of these cookies should be high in 

essential amino acids. The composition of the food 

formula used to make these cookies can be seen in Table 

2. The process of making these cookies consisted of 3 

mixing stages. The first mixture was food ingredients, 

including wheat flour, cornstarch, snakehead fish flour, 

patin fish flour, and Moringa leaf flour, which were mixed 

and stirred until homogeneous. The second mixture was 

margarine, powdered sugar, palm sugar, eggs, and 

powdered milk, which were beaten using a mixer until 

homogeneous. The third mixing was mixing the first and 

second ingredients until it became a smooth dough. After 

the cookies dough was smooth, it was molded onto a cake 

tin with a thickness of 1 cm and a size of 4 cm; then, the 

cookies were baked at 110 ℃ for 15 minutes. The cooked 

cookies were then removed from the oven and cooled to 

room temperature (26 ℃) for 30 minutes at room 

temperature. After the cookies have cooled, they were 

packaged using plastic packaging.  

2.3. Organoleptic test 

 Organoleptic testing of cookies was carried out 

using 30 semi-trained panelists. The panelists were 

students of the nutrition department, Poltekkes Kemenkes 

Palembang, who have passed the organoleptic testing 

course. This organoleptic test used 5 hedonic scales, 

namely (1) very dislike, (2) dislike, (3) normal, (4) like, 

(5) like very much. Organoleptic tests included all product 

formulas' color, aroma, taste, and texture. The 

organoleptic test procedure was that the panelists were 

given a product sample to taste, and then, after tasting the 

product, the panelists drank water as a neutralizer. 

2.4. Nutritional analysis of cookies 

 All cookies products are then subjected to 

proximate analysis (energy, carbohydrate, protein, fat, 

ash, and water content). Here, the analysis used: analysis 

of energy (calculation method), carbohydrates (by 

difference method), protein content (titrimetric method), 

fat content (Weilbull method), ash content (ashing 

method), and water content (thermogravi method) as well 

as amino acid content of selected products using UPLC 

(Ultra Performance Liquid Chromatography). 

2.5. Data analysis   

 The organoleptic test data obtained from 

previous panelist measurements was tested using the 

ANOVA test, and if there were differences, a further 

Duncan test was carried out (DMRT with significance at 

<0.05. 
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Table 2: Determination of cookies formula 

 

Ingredients 
Weight (g) 

F0 F1 F2 F3 F4 

Flour 38 8 8 8 8 

Cornstarch 8 8 8 8 8 

Snakehead Fish Meal - 12 10 - - 

Patin Fish Meal - - - 12 10 

Red bean flour - 17 15 17 15 

Moringa leaf flour - 1 3 1 3 

Egg yolk 5 5 5 5 5 

Fine granulated sugar 26 26 26 26 26 

Palm sugar 2 2 2 2 2 

Margarine 22 22 22 22 22 

Milk powder 10 9 11 9 11 

Butter 10 10 10 10 10 

 

3. Results and Discussion 

Stunting is a nutritional issue that can increase 

mortality and morbidity rates in children, especially 

toddlers. Apart from that, stunting also has a negative 

impact on mental development and reduces intellectual 

capacity[22]. One of the factors causing stunting in 

toddlers is low protein intake, especially low protein 

quality. Stunted toddlers generally have lower protein 

intake compared to normal toddlers. One of the 

government's steps to overcome stunting is to provide 

additional food. Additional food has a significant impact 

on improving the nutritional status of stunted toddlers. 

This is based on previous research, which provided 40 g 

of additional food containing 11.4% protein for 30 days, 

which can significantly improve the nutritional status of 

toddlers[23]. 

3.1. Evaluation of organoleptic tests of cookies 

Based on hedonic tests on color, aroma, taste, and 

texture, most panelists liked the formula mixed with patin 

fish flour compared to snakehead fish flour. Formula F3 is 

the best formula based on acceptability, chosen by most 

panelists with a mixture of 12 g of patin fish flour. 

Organoleptic results based on cookies' color, taste, and 

texture showed significant differences (p<0.05). The color 

and aroma of formulas F1, F2, and F3 are not significantly 

different from formula F0 but are different from formula 

F4. Based on the color of the cookies, the addition of 

snakehead fish flour is preferable to patin fish flour. Based 

on taste and texture, formulas F1 and F3 are not 

significantly different from formula F0, while F2 and F4 

are significantly different. This is in accordance with 

previous research, which showed that giving snakehead 

fish and patin fish flour up to 20% -60% did not show a 

real difference in the color, aroma, taste, and texture of 

cookies[24,25]. Snakehead fish and patin fish flour have a 

white to light yellow color, so if made into cookies, it is 

attractive and will not affect the color of cookies in 

general, made from pure wheat flour[26,27]. This is also 

because the albumin content found in snakehead fish and 

patin fish is quite high, so it is good for making food 

products high in protein, especially cookies[16]. 

3.2. Results of analysis of the nutritional content of 

cookies  

 The laboratory analysis results show that the 

nutritional content per 100g of cookies in the 5 formulas 

shows that the highest total energy is in formula F2, 

namely 501.28 kcal, while the lowest is in formula F4. 

This also occurs when the energy from fat is highest in the 

F2 formula but the lowest in the F1 formula. The highest 

ash content was found in the F4 formula at 2.36%, while 

the lowest was in the F1 formula at 0.88%. The highest 

water content is in the F4 formula at 7.78%, while the 

lowest is in the F3 formula at 5.40%. The highest 

carbohydrate in the F0 formula is 63.22%, while the 

lowest is in the F1 formula, 52.01%. The highest total fat 

content was in the F3 formula at 26.74%, while the lowest 

was in the F1 formula, namely 24.39%. The highest 

protein content was found in the F2 formula at 15.60%, 

while the lowest protein content was in the F0 formula, 

namely 4.73%. The four formulas meet cookies standards 

according to the Indonesian National Standard known as 

SNI no. 01-2973-1992, based on calories, carbohydrates, 

fat, and protein, while those that do not meet a maximum 

water content of 5% and a maximum ash content of 

1.5%[28].  

 

Table 3: Evaluation of organoleptic properties 
 

Indicat

or 

Formula 
p 

F0 F1 F2 F3 F4 

Color    

3.83a 

   

3.97a 

3.47a

,b 

3.87
a 

3.17
b 

0.00

5 

Aroma 3.67a

,b 

   

3.77a 

3.60a

,b 

3.80
a 

3.30
b 

0.11

9 

Taste  3.80a

,b 

 

3.67a,b 

3.37b

,c 

3.87
a 

2.97
c 

0.00

0 

Texture  3.73a

,b 

3.57a,b

,c 

3.40b

,c 

3.90
a 

3.20
c 

0.00

6 

Note: Numbers followed by different letters on the same 

line indicate significant differences 

 

Table 4: Results of nutrient analysis of cookies in 100 g 

Paramet

er 
Unit F0 F1 F2 

F3 F4 

Total 

Energy 

Kcal/

100 g 

493.

14 

489.

89 

501.

28 

498.

74 

481.

97 

Energy 

from fat 

Kcal/

100 g 

221.

36 

219.

47 

240.

62 

230.

36 

220.

55 

Ash 

Content 
% 0.88 1.92 2.20 1.92 

2.36 

Water 

content 
% 6.59 6.09 5.91 5.40 

7.78 

Carbohy

drate 
% 

63.2

2 

52.0

1 

52.7

1 

54.6

1 

53.2

4 

Total Fat 

Content 
% 

24.6

0 

24.3

9 

26.7

4 

25.6

0 

24.5

1 

Protein 

Content 
% 4.73 

15.6

0 

12.4

6 

12.4

9 

12.1

2 

    

Table 5 shows that the essential amino acid 

content in the selected product, namely formula F3, meets 

the requirements for use as additional food for children 

under five (especially children under five who are 

stunted). The limiting amino acid of the intervention 

product (cookies) is L-tryptophan, whose chemical score 

value is more than 75%[29]. This is in accordance with 

previous research that additional food added with fish 

meal and red beans has high levels of essential amino acids 

and can be used as additional food for stunting 

toddlers[15]. On an industrial scale, the higher amino acid 

content is generally due to a mixture of soy flour or other 
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legume flour[30,31]. The composition of the food 

ingredients used in cookies with a combination of 

snakehead and patin fish flour and red bean flour will have 

a significant effect on the value of protein and amino acid 

content[31–33]. Additional foods high in essential amino 

acids can improve nutritional status as well as serum 

glycerophospholipids and serum albumin in stunting 

children[34,35]. The limitation of this research is that 

product shelf-life testing, total microbial testing, also 

vitamin and mineral content analysis have not been carried 

out.  

Table 5: Results of essential amino acid analysis of 

cookies in 100 g 

Parameter Unit F3 

L-Alanine mg/g 563.691 

L-Arginine mg/g 636.455 

L-Aspartic Acid mg/g 1010.705 

Glycine mg/g 569.4805 

L- Glutamic Acid mg/g 1926.719 

L-Histidine mg/g 302.511 

L-Isoleucine mg/g 615.4135 

L-Cystine mg/g 236.927 

L-Leucine mg/g 998.743 

L-Lysine mg/g 609.476 

L-Methionine mg/g 200.3295 

L-Tryptophan mg/g 139.397 

L-Valine mg/g 649.4765 

L-Phenylalanine mg/g 637.2815 

L-Proline mg/g 584.9915 

L-Serine mg/g 662.3445 

L-Threonine mg/g 599.751 

L-Tyrosine mg/g 334.3795 

 

4. Conclusions 

 The formulation of local food cookies with the 

addition of snakehead fish flour and patin fish flour 

significantly affected the cookies' color, taste, and texture. 

Organoleptic tests showed that the panelists preferred the 

F3 formula cookies based on color, aroma, taste, and 

texture by adding 12g of patin fish flour. The essential 

amino acid analysis results in the F3 formula have a high 

essential amino acid content, so this product is very good 

to give to stunted toddlers. Suggestion, local food 

ingredients have the potential to be developed as 

alternative additional food for children under five so that 

by formulating local food ingredients, other food products 

can be developed with a high content of essential amino 

acids. 
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