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Abstract 

Complementary feeding is given from the age of six months to meet nutritional needs. 

Complementary feeding with the composition of skim milk and green bean flour enriched 

with fish protein hydrolyzate (FPH) from kuniran fish (Upeneus moluccensis) was chosen 

as a source of protein to increase the nutritional intake of complementary feeding. The 

purpose of this study was to study the effect on Sprague Dawley rat albumin levels after 

the administration of complementary feeding formula with fish protein hydrolyzate 

substitution (FPH). This research was a True Experimental Design research with 

completely randomized design (CRD). A total of twenty-five Sprague Dawley male rats 

were acclimatized for 4 days, then divided into five regulatory groups. The control group 

was given standard feeding, T1 group was given F1 treatment (18% skim milk, 7.6% FPH 

flour, and 37.8% mung bean flour), T2 group was given F2 treatment (15% skim milk, 

7.6% FPH flour, and 45.6% mung bean flour), T3 group was given F3 (18% skim milk, 

6.2% FPH flour, and 45.6% mung bean flour), and group T4 given commercial treatment 

(Promina®). Giving complementary feeding through sonde for 14 days at a dose of 

0.18g/50gBW per day. Albumin levels were measured before and after the administration 

of complementary feeding treatment. Research data were analyzed using Mann Whitney 

on SPSS. Research shows that there were significant differences in the rate of albumin 

levels (p>0.05). Complementary feeding formula with the highest albumin levels in T2 

(4.89 g/dL).  

1. Introduction 

Malnutrition in children under five (under five years) 

is still a big problem in developing countries, especially 

Indonesia. The results of Riset Kesehatan Dasar 

(RISKESDAS) report that the nutritional status of 

children under five in Indonesia is still quite high, 

namely: the prevalence of underweight 17.7%, consisting 

of 3.9% malnutrition and 13.8% undernutrition; stunting 

prevalence of 30.8% consists of 11.5% very short and 

19.3% short; wasting prevalence is 10.2% consisting of 

3.5% very thin and 6.7% thin (RISKESDAS, 2018). The 

RISKESDAS data (2018) can be concluded that there are 

still many children under five in Indonesia who are 

malnourished and need special treatment so that there is 

no increase in the number of undernourished children 

under five. 

Complementary feeding is food that is given to 

babies at the age of 6 months and above. This is because 

breastfeeding alone is not enough to meet the nutritional 

needs of infants. Giving complementary feeding serves 

to accustom the baby to a variety of nutritious foods, 

easily digested, preferred (organoleptically accepted), 

practical in serving, and as an introduction to infants of 

family food. The comparison of the ingredients of the 

complementary feeding compilers must be arranged so 

that they can produce complementary feeding that meet 

the nutritional needs of infants (Setyani et al., 2013).  

The toddler period is a period where growth and 

development occur very quickly so that adequate 

nutrition is needed to support growth and development 

so that the absolute nutritional needs are met so that the 

baby's growth is not stopped or slowed down. Prevention 

of malnutrition problems in infants can be done with 

several things, one of which is the development of food 
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products. Instant powder product that utilizes green 

beans and skim milk enriched with fish protein 

hydrolyzate (FPH) is a food product that is developed 

with the aim of additional food for toddlers with poor 

nutritional status.  

Hydrolyzed protein is a protein that increases 

hydrolytic degradation with acids, bases, or proteolytic 

enzymes. Contains amino acids and peptides. Protein 

hydrolyzate is a food ingredient that is easily digested by 

the body. The process of making protein hydrolyzate in 

the industry uses an enzymatic process, which is more 

suitable and cheaper. The processing process is faster 

and provides protein hydrolyzate without the addition of 

essential amino acids. The use of protease enzymes in 

protein hydrolyzate processes is carried out to obtain 

quality products (Chalamaiah et al., 2012). The local 

microbial protease enzyme from the bacterium Bacillus 

licheniformis can be used in the manufacture of FPH. 

Kuniran fish (Upeneus moluccensis) was chosen in the 

manufacture of FPH because it is one of the fish that live 

and eat on the seabed (demersal) and is easily obtained at 

sea (Asriyana and Irawati, 2018). 

Green bean protein contains 20-25%, green bean 

protein rich in amino acids leucine, arginine, isoleucine, 

valine, and lysine. While the protein is questioned by 

amino acids such as methionine and cysteine. Mung 

beans are very beneficial for the body and health 

(Martianingsih et al., 2016). Skim milk is a part of milk 

that is lost after it has been taken partially or completely. 

Skim milk contains all the milk nutrients, less fat and fat-

soluble vitamins. Skim milk is given as non-fat milk 

powder which contains a lot of protein and water content 

of 5% (Susanti and Hidayat, 2016). The albumin level 

was chosen as an indicator in determining the baseline of 

what albumin is the most abundant plasma protein in 

human blood (60%). Album levels also contribute to 

changes in nutritional status and malnutrition (Gibson, 

2005; Banh, 2006; Kuyuza et al., 2007; Smith et al., 

2007; Kirilova et al., 2011). 

Instant powder products using the composition of 

FPH flour, mung bean flour, and skim milk as a source 

of protein combined with brown rice flour, refined sugar, 

and vegetable oil can be a breakthrough to produce 

complementary feeding. The right instant powder 

formulation has the opportunity to be developed on a 

commercial scale as a nutritional baby food supplement 

that is suitable for the baby's needs. The purpose of this 

study was to determine the effect of Sprague Dawley rat 

albumin levels after giving complementary feeding 

formula with FPH substitution. 

 

2. Materials and methods 

2.1 Research design and experimental animals 

This research was a True Experimental Design 

research with a Completely Randomized Design (CRD) 

conducted in a laboratory in vivo. This study was 

approved by the Health Research Ethics Commission 

(HREC) of the Faculty of Medicine, Diponegoro 

University. The research was conducted at the 

Laboratory of the Center for Food and Nutrition Studies 

at Gajah Mada University, Yogyakarta.  

The experimental animals used were Sprague 

Dawley male rats aged 21-23 days with a bodyweight of 

45-55 g in healthy condition as many as 25 mice 

obtained from the Laboratory of Food and Nutrition 

Study Center at Gajah Mada University, Yogyakarta. 

The inclusion criteria of this study sample were Sprague 

Dawley male rats, age 21-23 days, rat weight 45-55 g, 

and healthy. Exclusion criteria were dead rats in the 

study, sick mice, and mice undergoing behavioral 

changes (do not want to eat and are weak). 

As many as twenty-five experimental animals were 

acclimatized for four days. During the acclimatization 

process until the treatment was completed the rats were 

given standard feed (AIN-93 G) 5 g/day and drank ad 

libitum, then divided into five treatment groups. Each rat 

was put into individual mouse cages. The difference in 

complementary formula feeding can be seen in Table 1. 

The control group was given standard feed treatment, T1 

group was given F1 treatment (18% skim milk, 7.6% 

FPH flour, and 37.8% mung bean flour), T2 group was 

given F2 treatment (15% skim milk, 7.6% FPH flour, 

and 45.6% mung bean flour), T3 group was given F3 

treatment (18% skim milk, 6.2% FPH flour, and 45.6% 

mung bean flour), and group T4 given commercial 

treatment (Promina®) Giving complementary feeding 

through oral sonde for 14 days at a dose of 0.18 g/50 g 

BW/day (Muliani and Hirawati, 2011; Mardiati et al., 

2016; Putri et al., 2019). 

2.2 Complementary feeding formula preparation 

The process of making complementary feeding 

formula was done by dry mixing and drying with a drum 

dryer. Dry mixing method means that all raw materials 

are mixed when all the ingredients are ready to be 

served. Brown rice flour and green beans are cooked 

with water into a mixture of porridge and then dried 

using a drum dryer (1 rpm at 70°C). After drying, it was 

sieved with 60-mesh sieve. Green bean flour and brown 

rice are ready to serve, then all raw materials (mung bean 

flour, brown rice flour, skim milk flour, FPH flour, and 

refined sugar) are mixed except for palm oil. Palm oil 

was mixed when complementary feeding porridge was 
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instant it wants to be served (Putri et al., 2019).  

2.3 Suspension preparation 

The suspension was a liquid preparation containing 

solid particles that do not dissolve in liquid form because 

the sample in this study was the Sprague Dawley rat, 

then complementary feeding was given in the form of 

suspension to facilitate its administration to mice. The 

suspension was administered orally using a sonde given 

to the treatment groups of T1, T2, T3, and commercial 

mice of 0.18 g/50 g BW/day in 1 mL of complementary 

feeding suspension. For the C treatment group, no 

complementary feeding suspension was given because as 

a positive control. 

2.4 Measurement of albumin levels  

Albumin levels were examined before and after 

treatment. The direct treatment group was compared with 

the control group. Measurement of albumin levels was 

carried out using a kit from DiaSys. Blood was taken as 

much as 10 µL then put into a test tube, then mixed with 

reagents (ie a mixture of bromocresol green and citrate 

buffer) as much as 1000 µL. As a blank, 10 μL aquades 

are used which are mixed with 1000 μL reagents. The 

two solutions were then incubated for 10 mins and their 

absorbance was read against the reagent blank using a 

spectrophotometer at a wavelength of 540 nm (Sammad 

et al., 2017). Albumin levels can be calculated using the 

formula: 

2.5 Statistical analysis 

Data analysis using the SPSS application with the 

Windows operating system. Analysis of differences in 

pre-test and post-test data. Normal data, then to 

determine differences in growth and albumin levels of 

rats before and after treatment using paired t-test. If the 

data are not normal, the comparative test before and after 

each group's treatment uses the Wilcoxon test. Analysis 

of differences in effect between groups during treatment 

on albumin levels using the Kruskal Wallis testand the 

Mann Whitney test. 

 

3. Results and discussion 

Albumin levels were analyzed twice before and after 

the intervention. The results of measurements of albumin 

levels in mice before and after treatment can be seen in 

Table 2. 

The results of normality tests for albumin levels 

using Shapiro Wilk in the treatment groups T1 (0.677), 

T3 (0.804), and T4 (0.487) data were stated to be 
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Standard Feed F1 F2 F3 Commercial (Promina®) 

Cornstarch 39.7486% Brown rice flour 21.6% Brown rice flour 16.8% Brown rice flour 15.2% Total fat 10% 

Casein 20% Green bean flour 37.8%  Green bean flour 45.6%  Green bean flour 45.6%  Protein 15% 

Dextrinized Cornstarch 
13.20% 

Skim milk 18% Skim milk 15% Skim milk 18% Total carbohydrates 70% 

Sucrose 10% FPH flour 7.6% FPH flour 7.6% FPH flour 6.2% Sodium 5% 

Soybean Oil 7% Refined sugar 5% Refined sugar 5% Refined sugar 5%  

Alphacel Non-nutritive 
bulk 5% 

Palm oil 10% Palm oil 10% Palm oil 10%  

Mineral mix (AIN-93M-
MX) 3.5% 

    
Vitamin mix (AIN-93-
VX) 1.0% 

Protein : 15.6% Protein : 15.825% Protein : 16.15%  

L-Gystine 0.3%     

Choline Bitartrate 0.25%     

Tert-butylhydroquinone     

Table 1. Standard feed composition and complementary feeding formula 

Group of Rats Δ p p’ 
Mean 

Pre-test±SD Post-test±SD 

C 3.46±0.41 3.53±0.38 0.07±0.57 0.043* 0 

T1 3.76±0.23 4.41±0.15 0.64±0.089 0.000**  

T2 3.34±0.12 4.89±0.30 1.55±0.39 0.043*  

T3 3.46±0.19 4.57±0.92 1.11±0.22 0.000**  

T4 3.35±0.12 3.94±0.76 0.60±0.12 0.000**  

Table 2. Average albumin levels (g/dL) in rats before and after treatment 

*Wilcoxon test, **Paired t-test, p’= Kruskal Wallis test 
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normally distributed (p>0.05). Normal test in the 

treatment group C (0.022) and T2 (0.015) data was stated 

to be abnormally distributed (p<0.05). Then continued 

the Wilcoxon test (for C and T2) and the Paired t-test 

(for T1, T3, and T4) which showed that there was a 

significant increase in albumin levels in all treatment 

groups namely group C (p=0.043), T1 (0.000), T2 

(0.043), T3 (0.000), and T4 (0.000). A mean increase in 

albumin levels was recorded in the T2 group 

(1.55±0.39). 

This study showed an increase in albumin levels 

carried out the Wilcoxon test and Paired t-test with a 

result of p<0.05. This proves that there is a significant 

increase in albumin levels in all treatment groups 

because each group is given a different treatment. The 

difference in treatment is the amount of protein source 

composition of complementary feeding material for skim 

milk, mung bean flour, and FPH flour for the treatment 

groups T1, T2, and T3. In the control group, only 

standard AIN-93G feed and T4 treatment group were 

given commercial complementary feeding (Promina®). 

Increased albumin levels occur because the composition 

of complementary feeding has a nutrient content that is 

rich in protein. This study is in line with previous 

research, namely instant baby porridge formula with the 

highest profile of albumin and beta-carotene in the 

formula of 20% cork fish meal and 15% pumpkin flour, 

with albumin value of 2.20% and beta-carotene 3.40 

mg/100 g of vitamin A 283.33 µg/100 g (Sari et al., 

2017). 

Significant differences between the treatment groups 

after complementary feeding treatment in groups T1 

(p=0.008), T2 (p=0.008), T3 (p=0.008), and T4 

(p=0.008) when compared to group C can be seen in 

Table 3. This proves that the administration of 

complementary feeding can increase rat albumin levels 

when compared to the standard feed AIN-93G. T2 and 

T3 treatment groups have a significant difference when 

compared to the T4 group, this proves that the 

administration of complementary feeding (skim milk, 

FPH flour, and mung bean flour) can increase albumin 

levels when compared to commercial complementary 

feeding (Promina®). Statistical test results also showed 

that there were no significant differences between the 

treatment groups T1 compared to T4 (p=0.421), this 

proves that the complementary feeding T1 treatment 

group (18% skim milk, 7.6% FPH flour, and 37.8% bean 

flour green) and T4 (Promina®) have the same effect if 

given to mice will produce albumin levels that are not 

much different. There was no significant difference in 

the T2 treatment group when compared to T3 (0.095), 

this proves that the administration of complementary 

feeding (skim milk, FPH flour, and mung bean flour) has 

the same effect but can increase and produce albumin 

levels that are not far off different. The amount of 

protein in food recommended by the Recommended 

Dietary Allowance (RDA) is 0.8 g/kg body weight per 

day or about 10% of total calories per day. (Rauza et al., 

2017). The main ingredients of the complementary 

feeding constituent protein source for the treatment 

groups T1, T2, and T3 were skim milk, FPH flour, and 

green bean flour. The amount of material composition is 

different, so the protein content is also different between 

the treatment groups T1, T2, and T3 (15.6%, 15.825%, 

and 16.15%). The complementary feeding T4 treatment 

group is commercial (Promina®) with a protein content 

of 15%. Protein content in the control treatment group 

was 20% of the standard feed of AIN-93G.  

In this study, it was found that a higher amount of 

protein may not necessarily increase albumin levels. But 

the number of amino acids present in proteins can 

increase albumin levels. FPH flour as a source of protein 

that has the amino acid types of glutamic, aspartic acid, 

leucine and lysine is the most dominant constituent of 

protein hydrolyzate (Nurhayati et al., 2014). Green beans 

contain quite high amino acids and some vitamins that 

are needed by the body, namely the amino acid 

tryptophan and lysine (Yusuf, 2014). Skim milk contains 

essential amino acids (Susanti and Hidayat, 2016). This 

is in line with previous research, namely instant baby 

porridge that is recommended for consumption is 

formula D, namely the substitution of catfish 20% and 

pumpkin 15%. Serving dose (25 g) instant baby porridge 

can fulfill 34% of protein adequacy and 102% of vitamin 

A adequacy. Instant baby pulp with catfish flour and 

pumpkin flour substitution meet the nutritional 

requirements, has the right density and acceptability 

(Noer et al., 2014). Certain amino acids such as 

tryptophan, arginine, lysine, phenylalanine, glutamine, 
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Group of Rats Δ Albumin Levels (g/dL) C T1 T2 T3 T4 

C 0.07±0.57 - 0.008* 0.008* 0.008* 0.008* 

T1 0.64±0.089 - - 0.008* 0.008* 0.421 

T2 1.55±0.39 - - - 0.095 0.008* 

T3 1.11±0.22 - - - - 0.008* 

T4 0.60±0.12 - - - - - 

Table 3. Mann Whitney test changes in albumin Levels (g/dL) before and after treatment 

*value p<0.05=significant  
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alanine, threonine, and proline can stimulate albumin 

synthesis (Nugroho, 2012). 

Normal albumin levels in mice are 3.40-4.8 g/dL. In 

this study all the average albumin levels in all groups 

were normal. In this study all the average albumin levels 

in all groups were normal. This study is in line with 

previous studies, which found no correlation between the 

amount of protein with levels of leptin, hemoglobin, and 

leukocytes but in this study, it was found that the amount 

of protein correlated with albumin levels after treatment 

for 2 weeks and 4 weeks and correlated with IgG levels 

after treatment for 2 weeks. (Anggraeny et al., 2016).  

The measurement of albumin levels can be used to 

monitor the presence of malnutrition (Kuyuza, 2007). 

Increased albumin levels are caused by an increase in 

protein consumption, and conversely, a decrease in 

albumin levels is caused by a lack of protein 

consumption poor nutrition, illness, surgery, and cancer 

(Chowdhury et al., 2008; Alberti and Petroianu 2010; 

Mustafa et al,. 2012; Sari et al., 2014). This study proves 

that the complementary feeding formula with fish protein 

hydrolyzate (FPH) substitution for 14 days is very 

beneficial to increase albumin levels.   

 

4. Conclusion  

This study showed that there were significant 

differences in albumin levels (p>0.05). The 

complementary feeding formula with the highest 

albumin content at T2 (4.89 g/dL). Formula T2 can be 

considered for alternative complementary feeding 

formula using local food. 
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