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Abstract 

Child growth and development require adequate food consumption in quantity and 

nutritional content. To prevent nutritional problems in toddlers, instant porridge 

supplemented with cork fish chips can be considered as a complementary food for breast 

milk or MP-ASI. The current study aimed to determine the organoleptic, physical, 

chemical, amino acid, and fatty acid profiles of instant porridge supplemented with cork 

and toman fish chips. The organoleptic evaluation of instant porridge supplemented with 

cork chips was carried out using the hedonic test to determine the taste, color, aroma, and 

texture of the porridge. The physical characteristics of fish chips, including bulk density, 

water absorption, and solubility, were also determined. The water and ash content were 

analyzed using the AOAC INTERNATIONAL method. Protein and fat content were 

analyzed using the Kjeldahl and Soxhlet methods, respectively. The percentage of 

carbohydrates, crude fiber, energy content, energy adequacy level, protein adequacy 

levels, amino acids, and fatty acids in instant porridge supplemented with fish chips was 

also analyzed. Data were analyzed using the independent T-test. The results showed that 

instant porridge supplemented with cork chips improved the taste (7.70±1.03) and texture 

(7.93±1.01) compared to instant porridge with toman chips (6.37±1.19, 7.00±1.04). 

However, color, aroma, and bulk density were not significantly affected by the addition of 

cork or toman chips. Instant porridge with toman chips has the highest water absorption 

and solubility compared to instant porridge with cork chips (1.77±0.01 versus 1.61±0.00 

g/g and 73.33±11.55 versus 46.67±11.55 %). Instant porridge with toman chips has the 

highest amino acid and fatty acid total, with glycine, valine, palmitic, and oleic acid being 

the highest in amino acid content. The instant porridge supplemented with cork and toman 

fish fulfills 20% of the recommended dietary allowance (RDA), which indicates that this 

product has a high energy and protein content. Therefore, the instant porridge 

supplemented with cork or toman fish chips could be used as a complementary food to 

prevent toddler stunting.  

1. Introduction 

Indonesia has the highest prevalence of stunting in 

children under the age of five from 2005-2017, at 36.4%, 

ranking third in the South-East Asian region after Timor-

Leste (50.5%) and India (38.4%) (Laksono and Kusrini, 

2020). The prevalence of stunting in Indonesia remains 

above 20%, indicating that the country has not met the 

WHO target of less than 20% (Trihono et al., 2015). In 

2021, the prevalence of stunting was still high, at 

approximately 24.4%, and decreased in 2022 by 21.6% 

(Tarmizi, 2023). One of the determining factors for the 

success of optimal child development is nutrition. 

Adequate and balanced nutrition is required during the 

golden period of child growth and development. Stunting 

is a type of growth failure caused by chronic 

malnutrition. Stunting reflects poor linear growth and 

accumulates during the prenatal and postnatal period due 

to poor nutritional intake and chronic and recurring 

infections (Milman et al., 2005). Protein is one of the 

nutritional elements required for a toddler's growth and 

development. Fish protein contributes the most to animal 

protein sources, accounting for approximately 57.2% 

(Ministry of Health of the Republic of Indonesia, 2007). 

Animal protein is a complete and high-quality protein 

because it contains all the essential amino acids that are 

easily digestible. It means the body can absorb and 
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utilize much animal protein (Muchtadi, 2010).  

Cork (Channa striata) and toman (Channa 

micropeltes) fish are local fish species in South 

Kalimantan. Cork fish is high in protein (albumin and 

essential amino acids), fats (essential fatty acids), 

minerals (zinc), and several vitamins that are beneficial 

to health (Mustafa et al., 2012). The total protein content 

of cork fish from South Kalimantan is 19.26% (ww), 

with an albumin content of 45.29% (ww) (Sari et al., 

2014). Cork fish has 23.0% protein, 5.7% fat, 1.8% ash, 

and 83.5% water, whereas toman fish has 22.1% protein, 

9.3% fat, 1.8% ash, and 82.1% water (Zuraini, 2006). 

Pasaribu et al. (2020) revealed that dry raw cork fish 

meat from Papua has a high protein content of 58.68% 

and a fat content of 0.65%. 

Fresh fish have a limited shelf life, so it is crucial to 

diversify technology and develop fishery products to 

overcome the perishable characteristics of fish. Fish 

chips are a type of diversification of processed fishery 

products in the form of flaked and dried fish meat snacks 

with the appearance of round, flat, thin, and dry 

products. Fish chips are a good source of protein that can 

be mixed into baby porridge. The diet of today's society 

has changed toward practical or fast foods with various 

modern food offerings. Food diversification is an effort 

to diversify people's food consumption, improve 

nutritional quality, and avoid reliance on a single type of 

food. Therefore, instant porridge is one of the processed 

products that can be developed at this time (Almatsier, 

2005). 

Instant porridge is a popular fast-food product that 

substitutes rice. Instant porridge can be made with 

ingredients other than gelatinized rice, such as fish 

protein. To overcome and prevent nutritional problems in 

toddlers, instant porridge with cork fish chips can be 

used as a complementary food for breast milk or MP-

ASI. This study aimed to determine the characteristics of 

instant porridge with fish chips supplementation, 

including organoleptic, physical, chemical, amino acid, 

and fatty acid profiles. The current study provides the 

availability of local food-based instant porridge 

processing technology as a complementary food for 

breast milk (MP-ASI) for toddlers. 

 

2. Materials and methods 

2.1 Preparation of fish chips 

Fish chips were processed using the modified Sitorus 

(2020) method. Fresh fish (cork fish and toman) were 

washed before separating the head, tail, bones, spines, 

and skin from the flesh. The fish meat was filleted, and 

the skin was removed by pulling the skin from the fish's 

tail. The fish meat was cut into squares measuring 2 × 2 

× 1 cm and slowly flattened on a plastic base with an 

iron hammer. The rough part of the iron hammer was 

used to destroy the fibers of the fish meat, and the 

smooth part was used to flatten the fish meat by hitting it 

on pieces of fish meat 3-5 times. The flattened fish meat 

was arranged and sun-dried for 3 h before being dried in 

an electric dryer at 50°C for 5-6 h. 

2.2 Preparation of gelatinized rice flour 

Gelatinized rice flour (Rose Brand, PT. Budi 

Makmur Perkasa, Subang, Indonesia) was cooked in a 

1:4 ratio to produce a clear white porridge. The porridge 

was dried in a gas oven at 50°C until it became a paste. 

The porridge was dried for 6 h in an electric dryer. The 

gelatinized rice porridge was ground into a fine powder. 

2.3 Processing instant porridge with fish chips 

The instant porridge was supplemented with each 

cork and toman fish chips using the modified Sari and 

Rahmawati’s (2018) method. The dry mixing method 

was used to mix all raw materials, including fish chips, 

gelatinized rice flour, milk powder, coconut oil, and 

powdered sugar. All ingredients were mixed with water 

in a 1:4 ratio and then cooked over low heat while 

stirring until the instant porridge formed a paste. The 

instant porridge paste was dried in a gas oven at 50°C for 

3 h until semi-dry and then dried in an electric dryer for 

6 h. The porridge was ground with an iron hammer to 

obtain coarse powder. Instant porridge was served by 

adding hot water (80°C) to instant porridge (1:4) and 

stirring until a thick texture forms. 

2.5 Experimental Protocols  

2.5.1 Yield analysis of Instant porridge  

Instant porridge yield was determined using the 

method described by Fahmi and Roziaty (2016). The 

yield of the instant porridge supplemented with cork and 

toman fish chips was calculated by dividing the final 

weight of the processed material product by the initial 

weight of the material. The calculation of yield was 

based on the following equation:  

2.5.2 Organoleptic evaluation  

The organoleptic evaluation of instant porridge 

supplemented with cork and toman fish chips was carried 

out using a 9-point hedonic scale (1 = “strongly dislike” 

to 9 = “strongly like”) to assess appearance (specifically 

color), aroma, taste, and texture (respectively), following 

a standardized protocol by Setyaningsih et al. (2010) and 

Stone and Sidel (2004). Sixty semi-trained panelists 

(aged 18–25 years; randomly assigned gender) were 

recruited, screened for fish allergies and sensory 

 (1) 
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impairments. Panelists underwent three 30-minute 

training sessions to calibrate sensory recognition using 

reference samples and practice scoring. Instant porridge 

supplemented with cork and toman fish chips was served 

on small plastic plates that were the same color as all the 

test plates and in odor-free containers (10±2 g/plates at 

40±5°C). The plates were coded with 3-digit blinding 

codes (023, 030, 244, and 340), corresponding to 

different formulations primarily evaluated for 

appearance, particularly color. Testing was conducted in 

an ISO 8589:2007-compliant laboratory under daylight-

simulated lighting, with panelists rinsing orally using pH

-neutral water between samples to minimize carryover. 

2.5.3 Physical test of instant porridge supplemented 

with fish chips 

2.5.3.1 Bulk density 

The bulk density of instant porridge, which was 

supplemented with cork and toman fish chips, was 

evaluated. Bulk density is the ratio of material weight 

and volume, including the space between the grains of 

the material. The bulk density was calculated by the 

following equation:  

2.5.3.2 Water absorption capacity 

Each instant porridge, which was supplemented with 

cork and toman fish chips, was determined for their 

water absorption capacity by preparing a 250 mL 

Erlenmeyer flask, a funnel, and filter paper. Then, the 

filter paper was weighed and folded to avoid leaks when 

filtering the sample. The leaked filter paper was placed 

in the funnel atop the Erlenmeyer flask. Approximately 1 

g of fish chips was placed on filter paper, followed by 

the gradual addition of 13 mL of hot water. The sample 

was then allowed to stand for 10 min to facilitate water 

absorption. Then, the filter paper, along with the 

remaining sample residue, was weighed. The unabsorbed 

water, through the filter and contained in the Erlenmeyer 

flask, was measured using a graduated cylinder. 

Therefore, the level of water absorption capacity can be 

determined by the following equation: 

2.5.3.3 Solubility 

Solubility of instant porridge supplemented with 

cork and toman fish chips was analyzed based on the 

residue of instant porridge that did not pass through the 

Whatman filter paper, using 0.5 g of fish flake sample. 

The sample was weighed and dissolved in 50 mL of 

distilled water, then stirred to reduce particle size and 

enhance solubility. The mixture was filtered through pre-

weighed Whatman filter paper. The residue retained on 

the filter paper was oven-dried at 150°C for 1 hour, 

cooled for 15 minutes, and weighed again (Akonor et al., 

2021). The weight of the undissolved sample was 

calculated by subtracting the initial weight of the filter 

paper from the final weight. Solubility was calculated 

using the formula (Akonor et al., 2021): 

2.5.4 Chemical test of instant porridge supplemented 

with fish chips 

2.5.4.1 Water content 

Water content in the instant porridge supplemented 

with cork and toman fish chips was measured using the 

oven-drying method based on the AOAC Official 

Method 925.10.  

2.5.4.2 Ash content 

Ash content in the instant porridge supplemented 

with cork and toman fish chips was determined by direct 

incineration based on the AOAC Official Method 

923.03.  

2.5.4.3 Fat content 

Fat content in the instant porridge supplemented with 

cork and toman fish chips was determined using Soxhlet 

extraction (AOAC Official Method 920.39). 

2.5.4.4 Protein content  

Protein content in the instant porridge supplemented 

with cork and toman fish chips was analyzed using the 

Kjeldahl method (AOAC Official Method 990.03). 

2.5.4.5 Carbohydrate content 

Carbohydrate content in the instant porridge 

supplemented with cork and toman fish chips was 

determined using the following formula: 

2.5.4.6 Crude fiber content 

Crude fiber contained in the instant porridge 

supplemented with cork and toman fish chips was 

determined using acid and base digestion. 

Approximately 1 g of sample was digested in 50 mL of 

0.3 N H₂SO₄ at 70°C for 1 h. Then, 25 mL of 1.5 N 

NaOH was added and heated at 70°C for 30 min. The 

mixture was filtered using a Buchner funnel, and the 

residue was washed with hot distilled water, 50 mL 0.3 

N H₂SO₄, and 25 mL acetone. The residue was oven-

dried at 105°C for 1 h and weighed. Crude fiber content 

was measured using the following formula (de-Oliveira 

et al., 2012): 

 (3) 

 (5) 

 (2) 

 (4) 

 (6) 
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Where b is the weight of dried filter paper + sample, 

a is the weight of filter paper and x is the sample weight 

(g) 

2.5.4.7 Energy content, energy adequacy level, and 

protein adequacy level 

Energy content in the instant porridge supplemented 

with cork and toman fish chips was calculated based on 

the total proximate composition data using Atwater 

conversion factors, where each gram of protein and 

carbohydrate contributes 4 kcal, and each gram of fat 

contributes 9 kcal (Almatsier, 2005). The formula used 

was: 

Energy adequacy levels were then determined by 

comparing the calculated energy content with the 

Recommended Dietary Allowance (RDA) values for the 

target group (toddlers), and expressed as a percentage. 

Protein adequacy levels were similarly calculated by 

comparing the protein content per serving with the RDA 

for protein, and expressed in percentage form using the 

formula: 

2.5.5 Amino acid profile of instant porridge 

supplemented with cork and toman fish chips 

Amino acids in the instant porridge supplemented 

with cork and toman fish chips were analyzed by High 

Performance Liquid Chromatography (HPLC-Shimadzu 

LC-10 AD) following the protocol of AOAC Official 

Method 982.30 E (a, b, c). 

2.5.6 Fatty acid profile of instant porridge 

supplemented with cork and toman fish chips 

Fatty acids in the instant porridge supplemented with 

cork and toman fish chips were analyzed using Gas 

Chromatography (GC). Lipids were extracted using the 

Soxhlet method, then hydrolyzed and esterified to form 

fatty acid methyl esters (FAME), which were 

subsequently analyzed by GC (AOAC Official Method 

996.06). 

2.6 Data analysis 

An independent T-test (p<0.05) was used to analyze 

data on instant porridge yield, organoleptic, physical, and 

chemical parameters, amino acid, and fatty acid profiles. 

All statistical analyses were carried out by SPSS for 

Windows.  

  

3. Results and discussion 

3.1 Organoleptic characteristics of instant porridge 

The average yield of instant porridge supplemented 

with cork and toman fish chips was 80.93% and 84.00%, 

respectively. It was indicated that toman fish chip 

supplementation has a higher (p<0.05) yield than cork 

fish (Table 1). 

A hedonic test of instant porridge was conducted 

with 60 participants. The results showed that adding cork 

and toman fish chips to instant porridge improved the 

taste and texture, but did not affect the color or aroma. 

Because of the addition of sugar and fish chips, instant 

porridge has a sweet and savory flavor. Sugar can 

improve the taste of instant baby porridge, but it should 

be used minimally because the high sweetness level 

causes babies to feel full quickly and be too lazy to eat 

(Noer et al., 2014). After adding water, instant porridge 

rehydrates to produce baby porridge with a smooth and 

slightly gritty texture. Instant porridge for weaning food 

is a semisolid texture food that, when mixed with water, 

produces a smooth porridge with no lumps and a 

viscosity that allows feeding with a spoon or encourages 

babies to chew. Changes in the texture or viscosity of the 

material cause changes in smell and taste because they 

affect the speed of stimulation of the olfactory receptor 

cells of the salivary glands (Winarno, 2004). 

3.2 The physical characteristics of instant porridge 

The average bulk density of instant porridge with 

cork and toman fish chips supplementation was 0.49 g/

mL and 0.50 g/mL, respectively. The results showed that 

the fish chip supplementation had no significant (p>0.05) 

effect on the bulk density of instant porridge (Table 1). 

Bulk density can be used to determine how well the 

drying process is working or the material's shape and 

size uniformity (Singh et al., 2005). The bulk density of 

powdered food typically ranges from 0.3 to 0.8 g/mL 

(Tampubolon et al., 2014). The bulk density indicates 

the powdered or solid food product's success. Instant 

baby porridge with a high-density value is highly 

desirable because high density will take up a small 

volume of space in the baby's intestines and allow the 

baby to absorb more nutrients (Gilang et al., 2013). A 

low bulk density value will possess a larger space in the 

baby's intestines, causing the baby to feel full quickly, 

but the nutritional requirements will not be met (Arifianti 

et al., 2012). 

One of the physical properties that can be used to 

determine how much water is absorbed per gram of 

material is water absorption. Instant products with good 

water absorption demonstrate that the rehydration time 

will be shorter, allowing the product to absorb water 

more quickly (Farida et al., 2016). The average water 

 (7) 

 (6) 

 (7) 
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absorption values of cork and toman fish chips were 1.61 

g/g and 1.77 g/g, respectively. The results obtained 

showed that fish chip supplementation significantly 

affected instant porridge water absorption (Table 1). The 

type of base material and chemical composition of an 

instant product are two factors that influence its 

rehydration power (Slamet, 2011). Cork fish protein 

content is 23.0%, while toman fish protein content is 

22.1% (Zuraini, 2006). Water absorption of a material is 

strongly influenced by various constituent elements, such 

as protein, which has the characteristics of absorbing 

water (Mirdhayati, 2004). 

The solubility of a product in water is one of the 

physical properties of a powder product that correlates 

with the rehydration process. The ability of a material to 

dissolve in water is referred to as its solubility (Hidayat 

et al., 2009). Protein-water interaction primarily 

influences protein functional properties such as water-

holding capacity, solubility, emulsifier power, viscosity, 

gel strength, and syneresis. Water molecules interact 

with the hydrophilic side of proteins via hydrogen bonds 

(Kusnandar, 2010). The average solubility values of 

instant porridge with cork and toman fish chips 

supplementation were 46.67% and 73.33%, respectively. 

The addition of fish chips significantly affected the 

solubility of instant porridge (Table 1). The protein 

content of a material increases or decreases its solubility 

(Winarno, 2002). Because babies prefer sweet, savory 

flavors with salt and refuse bitter tastes, this solubility 

can affect the baby's receptivity (Aprilia and Hati, 2016). 

3.3 Chemical characteristics of instant porridge 

Water is an important component in food products 

because it significantly impacts the appearance, texture, 

and taste of food. The chemical test demonstrated that 

the type of fish chip supplementation had no significant 

effect on the characteristics of instant porridge. The 

moisture content of instant porridge with fish chips 

supplementation ranged from 6.31 to 6.56%. According 

to the Ministry of Health of the Republic of Indonesia 

(2007), the minimum water content for instant porridge 

of complementary food for breast milk (MP-ASI) is 4%. 

The water content of instant porridge with fish chip 

supplementation is significantly higher than the water 

content requirements of instant porridge. This is due to 

the fish-based porridge formula, which contains a high 

protein content. Because proteins can form strong 

hydrogen bonds with water molecules or are hydrophilic, 

the water content of food is related to the protein content 

(Honikel, 2004). Protein molecules stably bind water to 

the side chains of amino acids, specifically the 

hydrocarbon chains. The greater the amount of protein in 

a material, the more difficult it is for the material to 

release water at the same heating temperature (Paran, 

2009). 

The protein content in instant baby porridge must be 

between 8 and 22% (Indonesian National Standard, 

2005). Protein content of 15-22% is required for MP-ASI 

No. Parameters Instant porridge + cork chip Instant porridge + toman chip 
1. Yield (%) 80.93±1.01a 84.00±2.00b 
2. Organoleptic test     
  Taste 7.70±1.03a 6.37±1.19b 
  Color 7.87±1.13a 7.47±1.35a 
  Aroma 7.57±0.91a 7.43±0.91a 
  Texture 7.93±1.01a 7.00±1.04b 

3. Physical test     
  Bulk density (g/mL) 0.49±0.02a 0.50±0.02a 
  Water absorption (g/g) 1.61±0.00a 1.77±0.01b 
  Solubility (%) 46.67±11.55a 73.33±11.55b 

4. Chemical test     
  Water (%) 6.31±0.29a 6.56±0.07a 
  Ash (%) 2.73±0.29a 2.37±0.30a 
  Protein (%) 29.50±3.60a 31.73±3.09a 
  Fat (%) 14.67±0.23a 12.43±0.41a 
  Carbohydrate (%) 46.79±3.64a 47.35±4.35a 
  Crude fibre (%) 0.86±0.07a 0.89±0.04a 
  Energy content (kcal) 437.22±1.07a 428.25±23.46a 
  Energy adequacy levels (%) 28.21±0.07a 27.63±1.51a 
  Protein adequacy level (%) 89.40±8.90a 96.16±9.35a 

Table 1. The characteristics of cork and toman fish chips. 

Values are presented as mean±SD. Values with different superscripts in the same row are statistically significantly different 

(P<0.05).  



192 Sari et al. / Food Research 10 (3) (2026) 187 - 195  

 https://doi.org/10.26656/fr.2017.10(3).300 © 2026 The Authors. Published by Rynnye Lyan Resources 

R
E

S
E

A
R

C
H

 P
A

P
E

R
 

instant porridge for babies aged 6-12 months (Ministry 

of Health of the Republic of Indonesia, 2007). The 

chemical content includes protein, ash, fat, 

carbohydrates, and crude fiber, which were 29.50-

31.73%, 2.37-2.73%, 12.43-14.67%, 46.79-47.35%, and 

0.86-0.89%, respectively. 

3.4 Profiles of amino acids and fatty acids in instant 

porridge 

The protein quality of a food can be determined by 

its digestibility and the diversity of its amino acid 

content ratio (Tome et al., 2014). Total amino acids of 

instant porridge with cork and toman fish chips were 

41.96% and 43.45%, respectively. Fish chip 

supplementation had no (P>0.05) significant effect on 

instant porridge amino acids. Glycine acid had the 

highest non-essential amino acid content in instant 

porridge, ranging from 6.98-7.53% (Table 2). Glycine, 

glutamic, and aspartic acids can give fishery products a 

distinct flavor. Glycine is an active flavor that gives 

aquatic products a sweet flavor (Pratama et al., 2018). 

Glycine promotes muscle development and growth, 

wound healing, hemoglobin synthesis, and stomach 

acidity reduction (Nurjanah et al., 2013) 

The supplementation of instant porridge with cork 

and toman fish chips exhibited the highest valine 

content, which ranged from 8.39-8.58% (Table 3). Other 

amino acids, such as isoleucine, leucine, and valine, 

branched-chain amino acids (BCAAs) in cork fish, are 

very important because these amino acids are 

synthesized in muscles and prevent muscle tissue 

damage (Chasanah et al., 2015). 

Several factors influence the fatty acid composition, 

including fish species, availability of fish feed, fish age, 

habitat, and size (Özogul and Özogul, 2007). The total 

fatty acids in instant porridge supplemented with cork 

and toman fish chips were 62.73% and 66.37%, 

respectively. The type of fish chips supplementation did 

not affect the fatty acids in instant porridge with the 

highest saturated fatty acid content, namely palmitic 

acid, which ranged from 23.2-24.50% (Table 3). Palmitic 

acid is the major element of saturated fatty acids, 

accounting for 15-50% of total fatty acids (Almatsier, 

2005). The highest unsaturated fatty acid in instant 

porridge, such as oleic acid, ranged from 18.95 to 

20.46%. Fish meat contains oleic acid, which acts as an 

Amino acids 
Instant porridge +         

cork chip 

Instant porridge +       

toman chip 

Aspartic acid 3.76±0.75a 3.81±0.36a 

Threonine 1.42±0.24a 1.43±0.16a 

Serine 1.31±0.22a 1.32±0.14a 

Glutamic acid 6.59±1.10a 6.89±0.81a 

Glycine 6.98±0.91a 7.53±1.00a 

Alanine 2.16±0.28a 2.28±0.30a 

Valine 8.39±1.06a 8.58±1.07a 

Methionine 0.78±0.13a 0.74±0.11a 

Isoleucine 1.81±0.33a 1.79±0.21a 

Leucine 3.25±0.65a 3.19±0.39a 

Tyrosine 0.90±0.21a 0.81±0.12a 

Phenylalanine 1.41±0.24a 1.43±0.17a 

Histidine 0.78±0.20a 0.83±0.06a 

Lysine 0.89±0.31a 1.37±0.30a 

Arginine 1.55±0.42a 1.48±0.06a 

Amino acid total 41.96% 43.45% 

Table 2. Amino acids in instant porridge with fish chips. 

Values are presented as mean±SD. Values with different 

superscripts in the same row are statistically significantly 

different (P<0.05).  

Fatty acids 
Instant porridge 

+ cork chip 
Instant porridge 

+ toman chip 

Butyric acid C4:0 0.45±0.03a 0.48±0.00a 
Caproic acid C6:0 0.29±0.37a 0.54±0.01a 
Caprylic acid C8:0 0.43±0.01a 0.43±0.00a 
Capric acid C10:0 1.23±0.13a 1.10±0.09a 
Undecanoic acid C11:0 0.18±0.13a 0.10±0.02a 
Lauric acid C12:0 1.55±0.04a 1.62±0.01a 
Tridecanoic acid C13:0 0.05±0.04a 0.05±0.03a 
Myristic acid C14:0 5.04±1.44a 4.31±0.01a 
Myristoleic acid C14:1 0.21±0.03a 0.27±0.00a 
Pentadecanoic acid C15:0 1.40±1.48a 0.37±0.00a 
Palmitic acid C16:0 23.2±0.25a 24.50±0.71a 
Palmitoleic acid C16:1 0.52±0.04a 0.64±0.01a 
Heptadecanoic acid C17:0 0.19±0.02a 0.22±0.00a 

Cis-10-heptadecanoic acid 0.08±0.02a 0.10±0.01a 

Stearic acid C18:0 4.00±0.04a 4.60±0.40a 
Elaidic acid C18:1n9t 0.82±0.08a 1.06±0.25a 
Oleic acid C18:1n9c 18.95±0.48a 20.46±0.25a 
Linolelaidic acid C18:2n9t 0.04±0.00a 0.07±0.01a 
Linoleic acid C18:2n6c 3.62±0.19a 4.90±0.54a 
Arasidic acid C20:0 0.11±0.06a 0.12±0.06a 
Cis-11-eicosanoat C20:1 0.16±0.01a 0.27±0.04a 
Linolenic acid C18:3n3 0.05±0.01 - 

Cis-11,14-Eicosedinoic 0.03±0.01a 0.05±0.03a 

Behenic acid C22:0 0.06±0.04a 0.04±0.00a 
Lignoseric acid C24:0 0.02±0.00a 0.06±0.05a 
Arachidonic acid C20:4n6 - 0.04±0.01 

Cis-4,7,10,13,16,19- - 0.02±0.01 

Fatty acids total 62.73% 66.37% 

Table 3. Fatty acid content in instant porridge supplemented 

with fish chips. 

Values are presented as mean±SD. Values with different 

superscripts in the same row are statistically significantly 

different (P<0.05).  
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energy source and antioxidant in the body, preventing 

cancer, lowering cholesterol, and acting as a solvent for 

vitamins (Al-Saghir et al., 2004). 

The minimum energy content for toddler 

supplementary food is approximately 400 kcal (Ministry 

of Health of the Republic of Indonesia, 2007). The 

energy value of instant porridge is 437.22-428.25 kcal. 

The RDA for toddlers aged 4-5 years is 1,550 kcal of 

energy and 39 g of protein. A nutrient-rich food 

ingredient contains at least 20% of the RDA in each 

serving size (Hardinsyah et al., 2004). The instant 

porridge has an energy adequacy level of around 27.63-

28.21% and a protein adequacy level of approximately 

89.40-96.16%, which means it fulfills 20% of the RDA, 

so it is declared a product rich/high in energy and 

protein. 

Appropriate technology for processing instant 

porridge with fish chip supplementation is a food 

innovation for food development based on local 

ingredients, specifically cork and toman fish chips. 

Therefore, instant porridge with cork chips or toman 

chips can be used as a complementary food for breast 

milk (MP-ASI) to prevent toddler stunting. 

 

4. Conclusion  

Instant porridge supplemented with cork and toman 

fish chips improved the taste and texture, but did not 

affect the color or aroma. Fish chip supplementation did 

not significantly affect the bulk density but significantly 

affected the water absorption and solubility of instant 

porridge. Glycine, valine, palmitic, and oleic acid were 

the highest amino acid content of instant porridge with 

cork and toman fish chips supplementation. The instant 

porridge fulfills 20% of the RDA, which indicates that 

this product has a high energy and protein content. 

Therefore, instant porridge with supplementation of cork 

or toman chips can be used as a complementary food for 

breast milk (MP-ASI) to prevent stunting in toddlers. 
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