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Abstract 

Stunting is one of the nutritional problems with high frequency in Indonesia. One cause of 

stunted children is the improper complementary feeding practice. A good quality diet 

contains macronutrients (protein) and micronutrients (iron, zinc, and calcium) are linearly 

correlated with children’s growth. A freshwater clam was a local food enriched with high-

protein and zinc that is potential to be nutritional complementary foods. However, this 

was substituted by full cream milk in instant baby porridge. The purpose of this study was 

to analyze the effect of freshwater clams flour substitution on energy, protein, fat, 

carbohydrate, fiber, zinc, calcium, and iron as well as physical properties (bulk density, 

water absorption, and solubility) in instant baby porridge. The design of this study was a 

single factor completely randomized design with the ratio of freshwater clams flour as 

substituted in the instant baby porridge as 0% (F0), 5% (F1) and 10% (F2). There was also 

an effect of substitution of freshwater clamss flour (Pilsbryoconcha exilis) on energy, 

carbohydrate, protein, fat, moisture content, ash, crude fiber, calcium, iron, and zinc (p = 

0.0001) in instant baby porridge. Variation in the percentage of freshwater clamss flour 

substitution did not significantly influence the bulk density (p = 0.085), solubility (p 

= 0,05) and water absorption (p = 0.341). Instant baby porridge F0 contained protein, 

calcium, iron, and zinc less than the requirements. Instant baby porridge F1 had protein 

and zinc less than the requirements, but calcium and iron levels met the requirements. 

Meanwhile, the level of protein, iron, calcium and zinc on instant baby porridge F2 met 

the requirements. Instant baby porridge with the substitution of freshwater clams flour 

increased the nutrient content which includes protein, fiber, calcium, iron, and zinc but 

decreased carbohydrate and fat content. Both formulations had a bulk density and 

solubility which meet the requirement. However, water absorption did not meet the 

requirements. 

1. Introduction 

One of nutritional problem which frequently occurs 

in Indonesia is children suffer from is malnutrition or 

stunting. Stunting is related to parental care especially on 

feeding the children during their first two years of life 

through breastfeeding and complementary food. Children 

over six months old should have received good 

complementary foods. However, some studies suggest 

that the real practice of giving complementary foods was 

often done in insufficient quantities and low quality 

compared to breast milk (World Health Organization, 

2003). The good quality of diet contains macronutrients 

(protein) and micronutrients (iron, zinc, and calcium) 

which were linearly correlated with the children’s 

growth (de Onis et al., 2006; Amare et al., 2012). A 

study conducted in Grobogan, Indonesia that specified in 

the existence of low protein and zinc intake was 

positively related to stunting (Shokibi and Nuryanto, 

2015; Febrindari and Nuryanto, 2016). It can be 

concluded that stunting occurred in Grobogan, Indonesia 

was caused by the minimum intake of children’s 

nutrients, especially protein, iron and zinc which was 

less than the minimal percentage of Nutrition Adequacy 

Rate (NAR).  

Complementary foods should meet child's increased 

energy needs which are gradually adjusted to his 

digestive ability over the first 2 years of life (Trahms and 

McKean, 2008). The complementary foods 
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recommended by UNICEF come from the local 

ingredients because they are cheap and can be easily 

accessed in the local area (Indonesian Ministry of 

Health, 2006). One type of complementary foods that 

have been widely made among the people was instant 

baby porridge. Instant baby porridge given to children is 

supposed to have a high bulk density, so it would not 

quickly make the baby feel full. According to the 

Ministry of Health, the manufacture of instant baby 

porridge is supposed to primarily meet the nutritional 

needs in every 100 g. It is supposed to be completed with 

a 400-440 kcal of energy, 15-22 g of protein, 10-15 g of 

fat, 30 g of maximum carbohydrate, 5-8 mg of iron, 2.5-

4 mg of zinc and 200-400 mg of calcium (Indonesian 

Health Ministry, 2007).  

Preparation of complementary feeding is generally 

derived from a mixture of rice flour, skim milk, refined 

sugar, and vegetable oil. The ingredients can be 

substituted with local foods rich in protein and iron to 

increase the nutritional content. One of the alternative 

local foods which is abundant and can be potentially 

processed into complementary foods in Grobogan is 

Freshwater Clams. The protein in freshwater clams was 

more easily absorbed by the body because it has a shorter 

protein fiber (Prasastyane, 2009) and consists of more 

variation of amino acids than vegetable protein 

(Muchtadi, 1989). Freshwater clams are also high in iron 

and zinc which are essential micronutrients for human 

growth, development, and maintenance of the immune 

system (Walker et al., 2005; King, 2011). Therefore, 

freshwater clams have a good prospect as alternative 

nutritious local complementary foods. Therefore, this 

study was aimed to analyze the effect of freshwater 

clams flour substitution on energy, protein, fat, 

carbohydrate, fiber, zinc, calcium, and iron as well as 

physical properties (bulk density, water absorption, and 

solubility) in instant baby porridge. 

 

2. Materials and methods 

2.1 Source of material and preparation 

The main ingredients in baby porridge are rice flour, 

full cream milk, vegetable oil, and refined sugar. 

Freshwater clams were from Grobogan Regency, Central 

Java, Indonesia. 

2.2 Processing method 

2.2.1 Production of freshwater clams flour 

The first step of this study was to process freshwater 

clams into flour by cleaning and boiling for 30 mins. 

Then the freshwater clams's body was sliced into thin 

pieces. Then it was dried using a dry oven with the 

temperature of 75 - 80°C. Next, the dry freshwater clams 

was ground and sieved using 60 mesh sieves. 

2.2.2 Pregelatinizing of rice flour 

Pregelatinized manufacturing is by processing rice 

flour into a thick paste and then dried using a drum dryer 

at the temperature of 110°C and ground it. Then, it was 

sieved using a 60-mesh sieve. 

2.2.3 Preparation and production of instant baby 

porridge 

The initial composition of baby porridge was 35% of 

rice flour, 50% of full cream milk, 10% of refined sugar, 

10% of vegetable oil, and 5% of refined sugar with the 

ratio of freshwater clams flour presented in Table 1. 

Each ingredient was sieved using a 60-mesh sieve and 

weighed according to the formulation plan. The dry 

ingredients that has been weighed were first mixed 

manually (dry mixing) and added with oil and stirred 

until it mixed well. 

2.3 Chemical analysis of instant baby porridge 

In this study, the data were collected from the 

dependent variables such as: energy, protein, fat, 

carbohydrate, fiber, zinc, calcium, and iron as well as 

physical properties (bulk density, water absorption, and 

solubility). The energy content was analyzed using the 

bomb calorimeter method. The carbohydrate content was 

determined by the difference, i.e. by subtracting the sum 

of the values of moisture, ash, protein and fat from 100 

(per 100 g). Protein content was analyzed by the 

Bradford method. Fat content was analyzed using the 

soxhlet method. Fiber content was measured by the 

Gravimetry method. Lastly, mineral content (iron, 

calcium, and zinc) was analyzed using AAS (Atomic 

Absorption Spectrophotometer) method. 

2.4 Physical analysis of instant baby porridge 

Bulk density measurements were carried out using a 

measuring cup. The measured material was weighed as 

much as 10 g; then put in 100 mL measuring cup. The 

bottom of the measuring cup was tapped several times 

until a constant volume was obtained (Okaka and Potter, 

1977). The water absorption analysis procedure used a 

Material 
Control Group 

(%) 

Formulation 

F1 F2 

Freshwater clamss flour 0 5 10 

Rice flour 50 50 50 

Full cream milk 35 30 25 

Vegetable oil 10 10 10 

Refined sugar 5 5 5 

Total  100 100 100 

Table 1. Composition of baby porridge with three different 

formulations 
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sample of 1 gram of flour in a tube added with 10 mL of 

distilled water. Then, it was vortexed for 2 mins and left 

for 15 mins. Then, it was centrifuged for 25 mins at 3000 

rpm. The supernatant was separated, then the sample was 

weighed. The difference between the weight of the 

sample after absorbing water and the dry sample per 100 

g indicated the amount of water absorbed by the flour 

(Valdez-Niebla et al., 1993; Ju and Mittal, 1995), and 

solubility was determined using the reference from 

Kainuma 1967 method (Kainuma et al., 1967). The 0.5 g 

sample was heated in a 10 mL distilled water bath at 60°

C for 30 mins without mixing. The sample was 

centrifuged at 1600 rpm for 10 mins. The supernatant 

was separated (5 mL), dried, weighed and calculated 

using equation. 

2.5 Statistical analysis 

The collected data were analyzed using statistical 

software. The effect of variations of freshwater clams 

flour substitution on nutrient content was tested using 

One-way ANOVA with a degree of assurance of 95% 

followed by Posthoc Tukey Test. Posthoc Tukey test was 

used to find out the real difference between treatments., 

Besides, the effect of variations of freshwater clams flour 

substitution on physical properties of complementary 

food was tested using Kruskal Wallis and continued by 

Mann-Whitney test. 

 

3. Results  

3.1 Energy and nutrient content 

The energy and nutrients content of instant baby 

porridge with substitution of freshwater clams flour was 

presented in Table 2. Table 2 shows that there was a 

significant effect of freshwater clams flour substitution at 

the treatment level of 0%, 5% and 10% on the energy 

content (p = 0.0001), carbohydrates (p = 0.0001), protein 

(p = 0.0001), fat (p = 0.0001), fiber (p = 0.0001), ash (p 

= 0.0001), water (p = 0.0001), calcium (p = 0.0001), iron 

(p = 0.0001), and zinc (p = 0.0001) in the instant baby 

porridge. 

3.2 Physical properties of instant baby porridge 

The physical properties of instant baby porridge with 

freshwater clams flour substitution is presented in Table 

3. The substitution of freshwater clams flour to each 

treatment on the level of 0%, 5%, and 10% did not affect 

the bulk density (p = 0.085) and water absorption (p = 

0.341), but affect the solubility (p = 0.05) of instant baby 

porridge.  

 

 

 

4. Discussion 

4.1 Complementary food substituted with freshwater 

clams flour 

4.1.1 Energy 

Based on the analysis, the energy content of instant 

baby porridge substituted with freshwater clams flour 

ranged from 476.36 to 481.62 kcal/100 g and had 

fulfilled the requirements from The Ministry of Health. 

Formula F2 had the highest energy content than Formula 

F1 and F0 (control group). It means that the substitution 

of freshwater clams flour increased the energy content to 

10%.  

4.1.2 Carbohydrate 

Carbohydrate content was calculated by difference 

from the content of other nutrients such as water, ash, 

fiber, protein, and fat. Instant baby porridge substituted 

with freshwater clams flour contained carbohydrates of 

60.63-65.60 g/100 g. There was no requirement for the 

carbohydrate rate in the complementary food 

specifications, but carbohydrate content of instant baby 

porridge was lower than commercial instant baby 

porridge (41.13 to 73.79 g/100 g) (WHO 1994). 

Carbohydrate content tends to decrease with the addition 

of freshwater clams flour. The decline was caused by the 

carbohydrate content of full cream milk (37.6 g/100 g) 

which was higher than freshwater clams flour (3.3 g/100 

g). Moreover, the carbohydrate content was also 

influenced by the percentage of protein, fiber, ash, and 

water. The lower the water, ash, protein and fat content, 

the higher the amount of carbohydrate and vice versa 

(Winarno, 2004).  

4.1.3 Protein 

Protein was also required to accelerate the growth of 

the baby which was required more per kilogram of the 

body weight compared to adults or older children 

(Trahms and McKean 2008). Amino acids from proteins 

were needed by the body to build bone matrix and 

affected bone growth through catabolism (Golden 2009). 

Protein levels were increased in any addition to the 

instant baby porridge. Dissolved protein levels of instant 

baby porridge substituted freshwater clams flour ranged 

from 8.94-13.51 g/100 g. The increase in protein content 

along with the addition of the substitution of freshwater 

clams flour was caused by protein content in 100 g of 

freshwater clams flour accounted for 8.1 g (Putri et al., 

2017) with formula F2 was the closest formulation to the 

Ministry of Health requirements (15-22 g/100 g). The 

protein content of freshwater clams was more easily 

absorbed by the body because it had a shorter protein 

fiber compared to beef or chicken (Pigott and Tucker, 

1990) and consisted of more variations of amino acids 
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than vegetable protein (Muchtadi, 1989).  

4.1.4 Fat 

Fat is a more effective source of energy compared to 

carbohydrates and protein by producing calories and 

improving the texture and taste of food ingredients 

(Winarno, 2004). The results of the study showed that 

the proportion of children under five with a low level of 

fat intake was stunted more than the proportion of 

children under five with sufficient fat intake (Torun et 

al., 2006). Studies in Turkey, Ghana, and China showed 

that supplementation with essential fatty acids influenced 

the development of infant neurons and motor skills 

(Unay et al., 2004; Torun et al., 2006; Wang et al., 

2006). The fat content of instant baby porridge produced 

in this study ranged from 16.22-17.23 g with the lowest 

fat content found in the F2 Formula with a 10% 

freshwater clams flour substitution.  

The range of fat content in all formulations had met 

the fat content value required by The Ministry of Health 

(10-15 g/100 g). However, the more the addition of 

freshwater clams flour reduced the fat content produced 

in instant baby porridge. This was because the fat content 

in freshwater clams flour (0.78 gram/100 gram) (Putri et 

al., 2017) was lower than full cream milk (28.6 g/100 g). 

Besides, the flouring process carried out on freshwater 

clams meat including steaming and drying contributed to 

the reduction of fat content (Ningsih, 2009).  

4.1.5 Crude fiber 

The crude fiber content found in baby porridge 

maybe insoluble dietary fiber consisting of cellulose, 

hemicellulose, and lignin. Fiber levels need to be a 

concern in food products for babies because the babies’ 

digestive system is not yet perfect. So, it can cause 

diarrhea if it is found in large quantities by disrupting the 

digestive system and malabsorption of other nutrients in 

the intestine. (Bahmat et al., 2015).  

The crude fiber content of instant baby porridge in 

this study was 0.81 -1.51% with the F2 formula being the 

formula with the highest fiber content. This value has 

met the requirement from the Ministry of Health which 

is not more than 5 g/100 g. Every addition of freshwater 

clams flour increased the fiber content of each 

formulation. Increased levels of fiber occurred because 

the fiber contained in freshwater clams meat went 

through a heating process that involved browning or 

Maillard reaction between amino acids and products 

resulted from sugar degradation (Stasse-Wolthuis, 1980).  

4.1.6 Ash 

Ash content indicates the mineral content in food 

content. The ash content in instant baby porridge was 

1.44 - 2.54%. This value was in accordance with the 

maximum limit of the Indonesian National Standard 

which is 3.5 g/100 g. The ash content of instant baby 

porridge has increased on every addition of freshwater 

clams flour. This is in line with the results of the studies 

which showed that the higher concentration of - 

freshwater clams meat added increased the ash content in 

the nuggets (Sari et al., 2018).  

4.1.7 Water 

Water content is very important in determining the 

durability of food ingredients because it affects 

physicochemical properties, microbiological and 

enzymatic changes (Winarno, 2002). All instant baby 

porridge formulations have higher water content than the 

requirement of the Indonesian National Standard (INS) 

with a maximum limit of 4 g/100 g. 

The higher the addition of freshwater clams flour, 

the higher the moisture content produced by the instant 

baby porridge. This was presumably because the protein 

content of freshwater clams was associated with the high 

level of water in baby porridge. High protein level can 

increase the binding capacity of water. The higher the 

protein content, the higher the water content (Winarno, 

2004; Damodaran and Paraf, 1997). The increase in 

water content was presumed to be related to the high 

fiber content in the freshwater clams flour, where the 

fiber had strong water-binding properties (Bollenback et 

al., 1980). Although the water content of baby porridge 

exceeds INS limit, food products with a water content of 

less than 14% were safe enough to prevent the growth of 

fungus and mold (Winarno, 1997).  

4.1.8 Calcium 

Calcium is one of the macro minerals that are 

important for the baby’s growth. Calcium is also 

necessary for bone growth and skeletal development. 

Hence, the adequate calcium intake is considered as a 

prerequisite for normal linear growth (Institute of 

Medicine, 2011). Calcium level of instant baby porridge 

ranged from 146.85 - 602.20 mg/100 g. These levels met 

the 200-400 mg/100 g required for complementary food 

from the Ministry of Health. F2 Formula had a higher 

calcium level which was 602.20 mg/100 g while F0 

formulation had the lowest calcium level of 146.85 

mg/100 g and did not meet the requirement of the 

Ministry of Health. High calcium level of freshwater 

clams flour contributed to the calcium content in baby 

porridge. Previous research on freshwater clams flour 

showed calcium levels of 924 mg/100 g (Putri et al., 

2017).  
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4.1.9 Iron 

Iron plays a vital role in the immune system. 

Deficiency of iron decreases immune function which can 

lead to resistance to a disease that will gradually stunt the 

growth of children (Bahmat et al., 2015). Iron content in 

the instant baby porridge substituted by freshwater clams 

flour ranged from 4.91-17.67 mg/100 g. Both 

formulations met the Ministry of Health requirements 

which ranged from 5-8 g/ 100 g with the highest 

formulation found in the substitution of freshwater clams 

flour by 10%. Whereas the control formula or F0 

approaches the minimum iron level recommended by the 

Ministry of Health. 

Iron level of instant baby porridge was increased in 

each addition of freshwater clams flour. High level of 

iron in the freshwater clams flour contributed to the iron 

levels in the baby porridge. The iron content in the 

freshwater clams flour was included in heme iron that 

was easily absorbed by cells due to the low phytate 

content in its animal foods (Mallanes-Lopez et al., 

2017).  

4.1.10 Zinc 

Zinc can affect linear growth because zinc is 

included in the type 2 nutrient required by toddlers aged 

6-23 months. Zinc is a nutrient needed for general 

metabolism, so-called type 2 nutrients (King, 2011). The 

role of Nutrient type 2 is as a main ingredient in tissue 

formation (King, 2011). In this study, zinc content of 

instant baby porridge substituted with freshwater clams 

flour ranged from 0.93 to 2.99 mg/100 g with the highest 

formula found in F2 with 10% and the lowest formula 

found in F0/control. High level of zinc in the freshwater 

clams flour contributed to the zinc level in the final 

product of the baby porridge. The zinc level contained in 

100 g of freshwater clams flour was high at 48.6 mg/100 

g (Putri et al., 2017).  

4.2 Physical properties of instant baby porridge 

4.2.1 Bulk density 

The value of the density of instant baby porridge 

with substitution of freshwater clams flour ranged from 

0.60 to 0.63 g/mL and was not significantly different 

between formulations. This value was higher compared 

to the bulk density of commercial baby porridge (0.37-

0.50 g/mL). This showed that with the same weight, 

instant baby porridge product required a small space in 

the baby's abdomen so that the baby would not be full 

quickly which allowed more nutrients to be absorbed. 

However, instant baby porridge was still acceptable 

because this value was within the normal range of bulk 

density by various powder foods, which was 0.30-0.80 g/

mL (Wirakartakusumah et al., 1992) and considered to 

meet the requirements.  

Complementary foods that have a low bulk density 

(voluminous) can cause the baby to get full quickly 

while the nutritional intake is not maximal. The 

functional capacity of the baby's stomach is only 30 g/kg 

body weight so the food with high bulk density is 

needed; so that the baby will not be full quickly and the 

nutritional intake is fulfilled (Dewey and Brown, 2003).  

4.2.2 Solubility 

The solubility of instant baby porridge illustrates the 

texture of baby porridge after brewing with the addition 

of hot water. The solubility of instant baby porridge with 

freshwater clams flour ranged from 1.71 - 2.17%. The 

addition of freshwater clams flour decreased the 

solubility of instant baby porridge and F2 had the lowest 

solubility. The lower solubility in the formulation was 

supposed to be caused by the low of water-soluble 

components such as sugar and the high water-insoluble 

components such as insoluble food fiber and resistant 

starch in the ingredients (Pangastuti et al., 2013).  

4.2.3 Water absorption 

The results of the analysis showed that the average 

water absorption capacity of instant baby porridge 

ranged from 128.26-129.43 g/g with each variation of the 

administration of freshwater clams flour substitution did 

not significantly affect water absorption. This value 

exceeded the water absorption capacity of commercial 

complementary food that was 3.60-6.20 g/g. This meant 

that the water absorption value of all instant baby 

porridge formulations in this study did not meet the 

requirements because the absorption capacity was 

higher. The value of water absorption in baby porridge 

had increased from the control at F1 which was 129.11 

g/g to 129.43 g/g and decreased in F2 at 128.26 g/g. It 

was because the ability of water absorption in food could 

be reduced if the water content in the material (moisture) 

was too high so that it could inhibit the absorption 

capacity of baby porridge (Prabowo, 2010). It meant that 

the substitution of freshwater clams flour decreased the 

water absorption capacity of baby porridge by a 

percentage of 10%. 

Besides, water absorption in baby porridge is 

assumed to be influenced by protein components and 

crude fiber content. Water absorption is one of the 

characteristics of protein hydration, namely the ability of 

proteins to hold water in a food system (low water 

absorption). Protein will cover starch particles so water 

absorption becomes inhibited (Suarni et al., 2013). Crude 

fiber content also contributes to reducing water 

absorption in starch granules (Bollenback et al., 1980).  
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4.3 Determination of selected complementary foods 

The selection of the best formulation was determined 

based on the complementary feeding requirements of the 

Ministry of Health and the World Health Organization 

(WHO) presented in Table 4.  

Complementary food of instant baby porridge with 

substitution of freshwater clams flour has fulfilled the 

Ministry of Health's requirement such as: energy, fat, 

and fiber but the carbohydrate content did not meet the 

requirements but still within the range of 60% needed by 

babies as an energy source. Ash content in all 

formulations met the INS requirement. Whereas the 

water content in all formulations did not meet the 

maximum requirements of the Ministry of Health. 

The complementary food of instant baby porridge F0 

had protein, calcium, and zinc levels which did not meet 

the requirement of the Ministry of Health but the iron 

levels was close enough . Whereas complementary food 

of instant baby porridge F1 had high level of protein, 

water, and zinc which did not meet the requirement, but 

the other mineral level like calcium and iron met the 

requirements. 

Physical properties of the instant baby porridge 

substituted with freshwater clams flour included bulk 

density and solubility have met the requirements, 

whereas the water absorption was higher than the 

commercial complementary food products. Bulk density 

in all formulations exceeded the bulk density of 

commercial instant baby porridge so that it could be 

deemed as having a better nutrient density. Therefore, it 

can be said that all formulations of instant baby porridge 

had the same physical properties.  

Nutrition adequacy of instant baby porridge for 

children aged 6-11 months was presented in Table 5. 

Adequacy of energy from complementary food became a 

major factor in determining the amount of food 

consumed so that it affected the serving size of the 

products provided (Dewey and Brown, 2003). The 

energy needs of children aged 6-8 months can be 

fulfilled with 74 g of instant baby porridge F0, 75 g of 

instant baby porridge F1, and 74 g of instant baby 

porridge F2. While the energy needs in children aged 9-

11 months can be fulfilled from all formulations instant 

baby porridge in 100 g.  

Formulation of instant baby porridge F2 had higher 

levels of protein and minerals such as calcium, iron, and 

zinc which have fulfilled the nutritional intake of 

children aged 6-11 months with a serving size of 25 g. It 

was calculated based on the amount of energy consumed. 

Therefore, it can be concluded that the formulation of 

instant baby porridge F2 was the best complementary 

food product according to the Ministry of Health 

regulations, physical properties of instant products and 

WHO/UNICEF 1998. 

4.4 Nutrition adequacy on the serving size 

The definition of serving size in instant baby 

porridge substituted with freshwater clams flour in this 

study was based on the fulfillment of energy from the 

complementary food. So that by calculation, the energy 

was obtained by serving 25 g with the frequency of 

eating recommendation for consumption in children aged 

6-8 months was 3 times, and for children 9-11 months 

was 4 times (Dewey and Brown, 2003).  

Consumption of one serving of instant baby porridge 

formula F2 (5%) in children aged 6-8 months can fulfill 

33.33% energy, 32.97% protein, 33.33% calcium, 

33.36% iron, and 33.21% zinc. Whereas for children 

aged 9-11 months can fulfill 25% of the energy needs, 

protein, calcium, iron, and zinc. 

 

Mean of Nutrient 
Content 

Formulation Ministry of 
Health 

Indonesia F0 F1 F2 

Energy (kcal) 476.36 474.62 481.62 400 - 440 

Carbohydrate (g) 65.68 63.04 60.63 - 

Protein (g) 8.94 11.46 13.51 15 - 22 

Fat (g) 17.23 16.55 16.22 10 - 15 

Crude fiber (g) 0.81 1.46 1.51 Max. 5 

Ash (g) 1.44 1.95 2.54 - 

Water (g) 6.72 6.99 7.1 Max. 4 

Calcium (mg) 146.85 320.65 602.2 200 - 400 

Iron (mg) 4.91 10.04 17.67 5 - 8 

Zinc (mg) 0.93 1.98 2.99 2.5 - 4.0 

Table 4. Proportion of nutrition composition according to the 

Ministry of Health Indonesia 

Mean of Nutrient 
Content 

Formulation 6-8 
months* 

Formulation 9-11 
months** F0 F1 F2 F0 F1 F2 

Energy (kcal) 100% 100% 100% 356 100% 100% 100% 356 

Protein (g) 73% 95%% 110% 9.1 93% 119% 141% 9.1 

Calcium (mg) 27% 61% 115% 525 27% 61% 115% 525 

Iron (mg) 45% 91% 161% 11 45% 91% 161% 11 

Zinc (mg) 33% 70% 107% 2.8 33% 70% 107% 2.8 

Table 5. Nutrition adequacy of instant baby porridge according to WHO (1998) in 6-11 months 

*sufficient energy from breast milk was 413 kcal;  ** sufficient energy from breast milk was 379 kcal 
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5. Conclusion 

Instant baby porridge with the substitution of 

freshwater clams flour increased the amount of protein, 

fiber, calcium, iron, and zinc but decreased carbohydrate 

and fat. The bulk density of instant baby porridge with 

the freshwater clams flour is appropriate to the bulk 

density range of powdered food but exceeded the normal 

range of bulk density of commercial porridge. The 

substitution of freshwater clams flour has a significant 

difference in solubility of each treatment given to instant 

baby porridge. The best formulation based on the 

complementary food requirements of the Ministry of 

Health and WHO was F2 with the best nutrient density 

and physical properties of instant baby porridge. 
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