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Abstract. Poor nutrient-dense complementary foods is one of the common factors contributed
for decline growth pattern in children. Snakehead-fish and Pumpkin Complementary Feeding
(SPCF) base on locally food can help to reduce child malnutrition. Specifically, high protein and
vitamin A in SPCF may improve immunity and nutrition status of malnutrition children. This
study aimed to formulate low-cost, nutritive value and acceptable of SPCF on malnutrition
children in coastal area. Carbohydrate content was determined by difference, protein by Kjeldahl,
betacaroten by spectofotometri and sensory evaluation using a five point hedonic scale. Fe and
zinc was determined by AAS. There is an effect of the substitution of snake-head fish flour and
yellow pumpkin flour toward the nutrient content and the acceptability
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1. Introduction

The increasing malnutrition of children becomes serious and urgent, so it has to be solved.
Malnutrition is a condition in which our body is deficiency of energy, protein and other nutrient. In
Semarang, the prevalence of malnutrition on 2013 was 0.9% or 801 cases [1]. Therefore, a good strategy
is required to solve malnutrition problems.

Complementary Foods (CF) can be given based on the criteria of the infant, and usually it is served
in soft or mushy. Instant porridge is considered more practical and hygienic for the consumption. In
infant’s malnutrition cases, the energy deficiency, protein and vitamin A, is associated each other.
According to the Ministry of Health, CF instant porridge should meet the requirements of 100 gram
nutrient of infant food. Those are minimum energy 400 Kcal, protein 15-22 gram, and vitamin A 250-
350 pg [2]. The main sources to produce CF porridge generally made of mixture of rice flour, skim milk,
refined sugar and palm oil. To enhance the nutritional content of the CF porridge, those sources can be
substituted by high protein and vitamin A food source.

Protein, plays important role in infant’s growth, cells maintenance, damage tissue replacement, and
muscles tissue deposit [3]. Intake of dietary protein may stimulate the synthesis of albumin serum which
play role in the protein regulation of the body [4]. Animal protein has a high quality because it contains
the amino acid essential with the complete arrangement in accordance of the body needs and high
digestibility [5]. One of the sources of animal protein can be retrieved from snake-head fish
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(Ophiocephalus striatus). It contains 25,5% protein and the value of acceptability in digest system is
good [6]. One of the products that can be produced from snake-head fish, which is suitable for CF, is by
flouring. The snake-head fish flour, 76.9% per 100g flour, while it only contains 30g protein of 100g
skim milk [7].

Vitamin A roles in immune system, protect the epithelial cell integrity, eyes surface, mouth and
digest and respiration [3]. Vitamin A deficiency can reduce the immune of the body and it will increase
the risk of infectious diseases that could aggravate the malnutrition of the infants [8]. The rich vitamin
A food source is also needed to meet the requirements of vitamin A content in malnutrition infant,
especially in their CF. Pumpkin (Cucurbita moschata) is one of the local food which contain a high
beta-carotene at 1.569 ug/100g. Flouring can be an alternative way to optimize of food consumption
because it is flexible and practical in the processing, especially in the porridge processing.

The SPCF, influence the content of the nutrient which also can affect the preference. The processing
of the composition is aimed can produce the instant porridge of SPCF which can be accepted by the
infant.

2. Materials and Methods

2.1 Formulation

The production of SPCF with the substation of snake-head flour and pumpkin flour were made by dry
mixing method, in which all of the source were already process and mixed in the dry state. The initial
composition of CF , before substitute could be called FO, 35% of rice flour, 46% skim milk, 14%
vegetable oil and 5% of refined sugar. The formulation of F1 which pumpkin 5% and snake-head 10%,
F2 which pumpkin 8% and snake-head 10%, F3 which pumpkin 5% and 13% snake-head, F4 which
pumpkin 8% and snake-head 13%. What is FO-F4

2.2 Preparation of samples

Snake-head flour which was used in this experiment is the result of flouring it, fresh snake head-fish
(Ophiocephalus striatus), it weight was about 200-250g/fish and made by steam it, fillet, dried, milled
and sieved. The result of yellow pumpkin flour was by flouring the pumpkin. In thin sliced, dried, milled
and sieved with the 80 mesh sieve. The drying process of the snake-head fish was done with hot display
+50°C for about £4 hours, while the pumpkin dried at £50°C for about =12 hour.

2.3 Analysis of samples

In the study, the data collected from dependent variable was the content of the nutrients and the
level of the substitute MP-ASI instant porridge preference. The content of the nutrients which was
analyzed are the content of protein by using Kjeldahl method, fat content by using soxhlet. The next was
the analysis of the carbohydrate content by using difference method. Spectrophotometry was used to
analyze the content of beta-carotene, zinc and Ferum (Fe).

To determine the preferences of this product, the method used was hedonic test. The effect of the
variation in this product is tested by One Ways Anova and then continued by the Wilcoxon Signed Rank
Test.

3. Results and Discussion
The result of the nutrients content in SPCF porridge, which had been substitute by snake-head flour
and yellow pumpkin flour is briefly presented in Table 2 and 3.
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Table 2. Mean Nutrient Content of SPCF Porridge

For . = -
mula Protein Fat Carbohidrate Energy Betakaroten Fe Zinc

(%) (%) (%) (kkal/100¢) #g1008) (10100 (mg/100g)

FO 223+0.22¢ 0.17+0.06¢ 86.03+0 50 354.57+2.39 0.76x0.13¢ 056+0.03¢ 0.16+0.02¢

FI 97420960  DA02003°  75782152° 345724631  12774071¢ 12720214 04640619
F2 13642067 0524053 699441 58  338.96+7.54% 15992056 1558026  0.67+0.46¢
F3  16072079"  066s0.10%  6565:083'  33286£6.08™  19.954091" 1662031  08740.10°
F4  19882076° 0772009 50474067  32429:3.56° 2608127 172:027% 0894007
p=0001 p=0001 p=0.001 p=0001 p=0001 p=0001 p=0.001

Note : superscripr (ab.c, d.e) shows significantly different.

There were differences of protein level between MP-ASI instant porridge (p=0.001). According to
the further test result, it showed that the level of the protein of treatment group is significantly different
from the control group. Based on the Table 2, the protein highest level in SPCF instant porridge is in
the group of 13% substitution of snake-head flour and 8% of pumpkin flour (Formula F4).

Table 3. Delta Mean Nutrient contain in SPCF

Delta Mean

Formula A Protein A Fat A Carbohidrate ATe A Zink
A Energy ABetacarotene
(%) (%) (%) (kkal/100g) (ue/1002) (mg/100g) (mg/100g)
Fl 7.5120.96¢ 0.2320.03 -10.25+1 52° 885631 12,010 71¢ 2,161 48 0.342007°
F2 1141067 0.3520.53™ -1609+1.58° -15.61£7.54" 15.23£0.56° 383178 0510047
F3 1384+0.79" 0.4920.10% -20.38+0 83¢ -21.71£6.08™ 19.19+0 91" 5411377 0.64+0 06%
F4 1765+0.76* 0.600.00* -26.5620.67 2302843567 25.32+1.27° 7.55+0.76° 0.76x002*

Note : superscript (ab.c. d.e) shows significantly different.

Based on the Table 3, the increase of the protein level is happened after the substitution of snake
head-flour and pumpkin flour. The more it is substituted, the higher level of protein level we can get.

Snake-head fish flour contains 76.9¢/100g of protein while in the skim milk we only get 30g/100g.
The substitution of snake-head fish flour in the SPCF instant porridge increases the protein level. It is
because the protein from snake-head fish is higher than skim milk.

Pumpkin flour contains 7.81g/100g protein. Although it is not as high as the snake-head fish flour,
the yellow pumpkin flour substitutions can increase the protein of SPCF porridge at 5% or 8%.

The high quality of protein, play important role in infant growth. Infant at the age 6-12 months, the
growth is rapidly increase and the baby more dependent on food complementary [8]. The protein source
which is used is snake-head fish flour and skim milk. Fish have biological protein value of 75, while the
protein of cow milk is 93. Protein which has more 70 of biological protein value can be considered as
the support for infant’s growth process [9].
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There were differences between the fat content of SPCF instant porridge formula (p=0.001).
According to the further test result, it showed that the fat content among the treatment group was
significantly different from the control group. The highest fat content in SPCF instant porridge were at
the group of 13% of substation of snake-head fish flour and 8% of yellow pumpkin flour (Formula F4).
Based on the Table 3, there were the increasing of fat content in MP-ASI instant porridge after substitute
with the snake-head fish flour and yellow pumpkin flour.

The increasing level of the fat content in SPCF instant porridge can be affected by the fat content
of the flour at 0.55 % of 100g flour [7]. The fat of the fish contains of fat acid long chain of omega 3
(EPA and DHA) which good for the growth process. Although the substitution of the snake-head fish
flour can increase the fat level at 0.23g-0,6g, yet, it is not fulfill the requirements of the Technical
Specification BMS Food Companions (Infant Complementery Foods). The Ministry of Health (2007),
decided the content of fat for 6-12 months baby instant porridge should meet the requirements of 10-
15g/100gr. It is because the fat content from SPCF material limited [2].

There are differences between the carbohydrate content of SPCF instant porridge formula
(p=0.001). According to the further test result, it showed that the carbohydrate content among the
treatment group was significantly different from the control group. The lowest carbohydrate content is
in the group on 13% substitution of snake-head fish and 8% of pumpkin flour (Formula F4). Based on
the Table 3, there was the decreased level of carbohydrate content after the substitution. The more it is
substituted; we will get lower carbohydrate content.

The decreasing of carbohydrate contents is caused when the main material in instant porridge
substitute with the yellow pumpkin flour which has high beta-carotene and the substitutions of the skim
milk with the snake-head fish flour with lower carbohydrate content. The more we substitute the main
material with the snake head fish and yellow pumpkin flour, the lower we will get the carbohydrate
content. Carbohydrate is important for the toddlers” growth, but it is better if takes at least 52-54% of
the energy needed and Formula F4 has already fulfill the requirements of baby’s carbohydrate needed.

Based on the Anova one Ways test, it showed that there was a ditference of energy level between
the SPCF formula (p=0.001). The substitution of the snake-head fish and yellow pumpkin flour, decrease
the energy level of SPCF instant porridge. Based on Table 3, there was energy level decreasing of SPCF
instant porridge after the substitutions.

Based on the calculation result, the energy from the substituted biscuit of snake head fish flour and
pumpkin flour is at the range of 324.29-345.72 kcal/100g. Among all of the substituted SPCF instants
porridge, is below the minimum requirements of energy content (400kcal/100g). If the baby got the
medium quantity and quality of breast feeding, the energy intake can be fulfill through the breast feeding
and the shortage of 356 kcal is expected can also be fulfilled through the breast feeding, especially SPCF
[10].

There are differences between the beta-carotene level of SPCF instant porridge formula (p=0.001).
According to the further test result, it showed that the beta-carotene level among the treatment group
was significantly different from the control group. The highest level of beta-carotene was fond on the
group of 13% substitution of snake head fish flour and 8% substitution of pumpkin flour (Formula F4).
Based on Table 3, there was improvement of beta-carotene level of substituted MP-ASI instant porridge.

The level of beta-carotene n baby’s porridge produced more than the specification after it was
converted into vitamin A, the level were at 12.77-26 08mg/100g or below 30 mg, so it will not the cause
of carotenoids accumulations. Beta-carotene is an antioxidant which has role in immune system,
maintenance the integrity of epithelial cell, visions and as well as for the growth [3]. Beta-carotene will
be converted into vitamin A in the body and it will become the precursor of vitamin A. Vitamin A is
essential for visions, growth, differentiation and proliferation, reproduction, and immune system [8].

There are differences between the Fe of MP-ASI instant porridge formula (p=0.001). Based on
the Table 3, it showed that the highest level of Fe were at the group of 13% substitution of snake-head
fish flour and 8% substitution of yellow pumpkin flour (Formula F4). The more we substitute the flour
with both of the snake head fish and yellow pumpkin flour, the higher we will get the level of powder.
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There are differences between the zinc level of MP-ASI instant porridge formula (p=0.001). The
level of zinc in the instant porridge was at the group of 13% of snake-head fish and 8% of pumpkin flour
(Formula F4). Based on the Table 3, there was an improvement of zinc level after the substitution. The
more we substitute the flour, the more we will get the higher zinc level on it.

The level of preferences of color, senses, texture and taste of the MP-ASI instant porridge were
presented in Table 4.

Table 4. Hedonic test of SPCF Instant Porridge

Color Flavour Texture Taste
Formula
Rerata Ket Rerata Ket Rerata Ket Rerata Ket
FO 3.08+0.95° Netral 3.44+092 Netral 2.96+0.84 Netral 34440920 Netral
a 272 2 b
- 36071 Like 316 +0.89 Netral 272+0.74 Netral 28 +1.00 Netral
a 5 5 "
B 3442071 Netral 308 £1.04 Netral 2.88+0.78 Netral 2.96 +0.98 Netral
3 .88 40,730 324 105 2 80=+0.64 304+ (098
F3 * Like * Netral * Netral * Netral
2 a 272 272 b
4 352077 Like 308104 Netral 2.72+0.89 Netral 272 ) 94 Netral
p=0.01 p=0.58 p=0.49 p=0.02

Note : superscript (ab.c, d.e) shows significantly different.

The highest preferences of SPCF instant porridge were at the 10% substitution of snake head-flour
and 8% of yellow pumpkin flour (F3). Among all of the substitution (F1.F2.F3and F4) had a neutral
assessment from the panelist.

Based on the hedonic test, the substitution of the flour with the snake head fish flour and yellow
pumpkin flour could increase the preferences of the color in MP-ASI instant porridge. Statistically, there
were some effects that could change the level of color preferences of the panelist toward the substitution
of the flour.

Formulation of SPCF instant porridge which was produced, has a sweet and savory taste but it also
has a fishy. strong flour taste and bitter after taste. The sweetness of the taste came from the sugar and
yellow pumpkin flour, while the skim milk and the sanke-head fish flour gave a savory taste. The used
of sugar would strengthen the taste of porridge. but remember, its use should be controlled.

Before the steaming process in making the snake-head flour, the fish had already soaked into the
lime water for about an hour, but then, the fishy taste from still could be tasted on the porridge. Bitter
after taste was caused by the hydrolysis of the amino acid that happened on the Maillard reaction in the
flouring process.

The highest the protein content were at the substitution 13% of snake-head fish and 8% pumpkin
flour (Formula 4). The highest levels of beta-carotene also were at F4 formula. Meanwhile, the energy
content from the fourth formula was at the lower level compare to the requirements. The preferences
level, did not show any significantly differences so any formula can be selected. Based on the
consideration, the formula which can be used for infant is formula F4.

Determining the serving dosage is important for the sake of food labeling. The best amount of
nutrient in SPCF, for the 7-11 months baby was presented in Table 5. The amount of the dose in SPCF
was determined based on the calculation of the needed in energy level for 7-11 months baby.
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Tabel 5. Contribution SCPF instant porridge per serving to Dietary Adequacy Index for infant (7-11 months)

Nutrient Nutrient/100 g Nutrient/servings RDA 9 RDA
Energy (kkal) 324.29 9729 725 13
Protein (g) 1988 596 18 33
Fat (g) 0.77 023 36 0.6
Carbohidrate (g) 5947 17 .84 82 22
Zinc (mg) 1.02 0,205 3 6,7
Fe (mg) 0.89 0.18 7 2.6
Vitamin A (Hg) 21733 652.00 400 163

RDA : Recommended Dietary Allowances

At the age of 7-11 months, the baby requires 30-45% additional energy which is divided into 2-3 of
meal times. One serving of SPCF instant porridge was determined at 30 g which contribute 15% of
sutficient energy for 7-11 months baby, based on the Recommended Dietary Allowance (RDA) 2013.
Based on the contribution nutrients analysis, SPCF instant porridge can give the best protein level at
33,11% and vitamin A at 163% on the nutrients RDA for 7-11 months baby, 9 kg weight. Further
research needs the use of MCT (Medium Chain Triglycerides) can be used to increase the fat level of
SPCF it is also increase the energy level of the porridge so it can fulfill the requirements of energy level
needed.

4. Conclusion

There is an effect of the substitution of snake-head fish flour and yellow pumpkin flour toward the
nutrient content and the acceptability. The substitution could improve the level of protein, fat, beta-
carotene, zinc, Fe and also the level of preference toward the SPCF instant porridge.

Based on the nutrient content value and the acceptability, MP-ASI instant porridge which is
recommended, substitution SPCF instant porridge with 13% of snake-head fish and 8 % of pumpkin
flour (Formula F4).
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