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ABSTRACT
Complementary food should be added to the diet of the babies in addition to breast milk from 6 months onward and the food should be sufficient for the
baby’s nutrition needs. Complementary feeding using baby biscuit made of yellow pumpkin flour and the addition of coconut flour is an effort to improve
nutrition through local food diversification approach. The purpose of this study was to determine the best biscuit formulation and to test the physicochemical
properties of the selected formula. This research used completely randomized experimental design consisting of four formulae of yellow pumpkin flour, ie.
10%, 15%, 20% and 25%. The results of organoleptic tests showed that the best formula of the biscuit as complementary food is 25% yellow pumpkin
flour and 12% of coconut flour. Consumption of two servings of biscuits can meet the nutritional adequacy of the babies except calcium. The biscuits
can be kept for 92 days 8 hours under open conditions. In addition, the biscuits have good physical properties in terms of water absorption and hardness.
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ABSTRAK

Makanan pelengkap perlu ditambahkan ke makanan bayi di samping ASI mulai 6 bulan dan makanan harus cukup untuk kebutuhan gizi bayi. Pemberian
makanan pelengkap menggunakan biskuit bayi yang terbuat dari tepung labu kuning dan penambahan tepung kelapa merupakan upaya untuk meningkatkan
gizi melalui pendekatan diversifikasi makanan lokal. Tujuan dari penelitian ini adalah untuk menentukan formulasi biskuit terbaik dan untuk menguiji sifat
fisikokimia dari formula yang dipilih. Penelitian ini menggunakan desain eksperimental acak lengkap yang terdiri dari empat formula tepung labu kuning,
yaitu 10%, 15%, 20% dan 25%. Hasil tes organoleptik menunjukkan bahwa formula terbaik biskuit sebagai makanan pelengkap adalah 25% tepung labu
kuning dan 12% tepung kelapa. Konsumsi dua porsi biskuit dapat memenuhi kecukupan gizi bayi kecuali kalsium. Biskuit dapat disimpan selama 92 hari 8
jam dalam kondisi terbuka. Selain itu, biskuit memiliki sifat fisik yang baik dalam hal penyerapan dan kekerasan air.

Kata Kunci: Labu kuning, Kelapa, Biskuit, Makanan komplementer

INTRODUCTION

Breast milk is the most essential food required
by babies as it contains enough nutrients for
growth. As the baby is 6 months old, however,
breast milk is considered no longer sufficient to
meet the growing energy and nutritional needs of
the babies by 24-30% compared to the needs at the
age of 3-5 months (World Health Organization,
2000 in Rustanti 2012). Therefore, babies can be
introduced to additional foods as complementary
food in addition to breast milk from six months
onward.

According to the Regulation of the Ministry
of Health of Indonesia number 224/MenKes/
SK/11/2007, complementary foods can be given

in the form of biscuits with some characters, e.g.
10 gram-weight, 5-6 cm rounded diameter, sweet
taste, and loved by babies. Biscuit is categorized as a
snack that can be consumed by babies. In terms of
the content, however, not all biscuits are sufficient
for babies such as general biscuits in the market
which have high carbohydrate and fat content but
low in protein and provitamin A. Some essential
nutrients such as protein and vitamin A should be
consumed by babies and todlers, so it is necessary
to substitute some of the ingredients with local
ones (Denney, et.al, 2017). Protein for babies plays
essential role in cell growth and maintenance,

while vitamin A plays a role in the functioning of
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the immune system and protecting the integrity
of epithelial cells of the skin layer, the surface of
the eyes, the inside of the mouth, as well as the
digestive and respiratory tracts (Parizkova, 2010).
On the other hand, vitamin A deficiency is one of
four major nutritional problems in Indonesia that
should be addressed immediately because vitamin
A is an essential nutrient for humans and as many
as three million children are blind due to vitamin
A deficiency.

Careful selection of ingredients for complemen-
tary food is important to meet these requirements.
In general, biscuits are made from a mixture of
wheat flour, skim milk, refined sugar, and veg-
etable oil. To increase the nutrient content, these
substances can be substituted by alternative food
sources of protein and vitamin A. One of the
alternative vitamin A sources is yellow pumpkin
(Cucurbita moschata), local food containing high
beta-carotene at 1,569 ng/100 g. Yellow pumpkin
can be processed into flour, so it can be used as
a ingredient of complementary food. In addition,
the protein contained in yellow pumpkin flour has
99% digestibility thus it is suitable for baby (Sari
etal., 2017). Based on the physical properties, the
complementary food should not be too condensed
in order to keep the baby’s stomach with a small
capacity not being full of less nutritious substances
(Larasati et al., 2008).

In addition to nutrition, the flavor of the
complementary baby biscuit should be considered.
Adding coconut flour to the biscuits may provide
the natural savory flavor the children love. As stated
by Setiawati et al. (2015), the braided coconut can
be used as an additional ingredient for cooking.
Coconut can help control and confuse obesity of
the children because it contains high dietary fiber
(Trinidad et al., 2002) and high cellulose which
contributes to the physiology of the body. Cel-
lulose is a food fiber that cannot be digested by

digestive enzymes. Based on this background, the
research was conducted to find the best formula
of complementary biscuits of milk made of ar-
rowroot flour, yellow pumpkin flour, and coconut
flour addition and its effect on the content of beta
carotene, physicochemical characteristics and the

acceptance of the biscuit.

MATERIALS AND METHODS
Material

The materials used in this research were col-
lected from different markets, i.e. yellow pumpkin
from Mangga 2 market; coconut from Wonokromo
Market; and arrow root flour from Malang. Other
materials were ‘Blueband’ brand margarine, refined
sugar, full cream milk and egg obtained from eight
different shops in Surabaya. The tools used in the
manufacture of the product were tray made of
plastics, slicer, blender, 80 mesh sieve, digital scales,
mixer, spatula, stainless basin, spoon, knife, baking

sheet, oven, syringe, and plastic triangle.

Experimental Design

The experimental design used in this study was
completely randomized design. The factors used in
this research are the addition of yellow pumpkin
flour and coconut flour in biscuit dough, consist-
ing of limousine level that is the addition of tor
bangun flour by 0%, 10%, 15%, 20% and 25% of
the total combination of flour used in the biscuits
with two cookies making periods as a group.

Stages of research
This research was conducted with several steps

as following:

1. Biscuit Formulation
The addition of yellow pumpkin flourwas based

on the ratio added to the formula. The formulas
were labeled as F1 (with the addition ratio of 10%),



F2 (15%), F3 (20%) and F4 (25%) which was based
on the biscuit claims as a source of micronutrients.
Based on the regulation by Food and Drug Supervi-
sory Agency (BPOM), a food product in solid form
should contain at least 15% nutritional adequacy
rate of micronutrients to be referred to as a source

of micronutrients.

2. Material Preparation

Yellow Pumpkin flour in this research was
made by using convection oven method (Norfezah,
2013). The pumpkin was peeled and the seeds
were removed. After that, the yellow pumpkin
was washed with clean water before being sliced
aboutl-2 mm large and dried by using an oven
with the temperature of 600C (Usha et al., 2010;
Cerniauskiene et al., 2014). The dried pumpkin was
then milled into flour using blender and the flour
was filteredusing80 mesh sievesto obtain uniform
sized flour (Pongjanta et al., 2006; Nguyen et al.,
2018). After obtaining yellow pumpkin flour, the
flour was analyzed in terms of water content, total
carotene, protein content, fat, carbohydrate, crude
fiber and vitamin A.

For prepare Coconut Flour, Old coconuts were
peeled to remove its skin and the brown portion
was removed by scrapping it off. The coconuts
were deshelled into pieces by grater. The powder
was then steamed and dried by roasting technique
using skillet with a small fire and consistent stirring.

After all material had been prepared, the biscuit
production were started. Margarine was mixed
with refined sugar and salt with a mixer. Egg yolk
was added into the mixture and shaken until they
were blended well. The wheat flour, yellow pump-
kin flour, coconut flour, milk and baking powder
were added and mixed well. The mixture then was
put into triangle plastic then the dough inside the
plastic was spread on a baking sheet, and put in

oven with temperature of 1600C for 30 minutes.

Physical and Chemical Analysis of Biscuits
Organoleptic tests included: shape, texture,
taste, expiration (regulation by the Ministry of
Health number 224/Menkes/11/2007), color and
appearance, aroma, receptivity and homogeneity
(Asngari, 2016). Physical analysis included: hard-
ness test and water activity test (aw). Chemical
analysis included: Energy, Protein, Carbohydrate,
Fat, Fiber (D. Pereira, et.al, 2013), water, ash, Vi-

tamin A, and Beta-Carotene.

RESULTS AND DISCUSSION

The addition of yellow pumpkin flour was
based on the ratio of yellow pumpkin flour to
coconut flour. For example, in F1 (10%) formula,
the addition of yellow pumpkin flour and coconut
flour was 10% of added wheat flour (125 g), which
was 12.5 g. Likewise, in F2 (15%), F3 (20%) and
F4 (25%), the addition of yellow pumpkin and
coconut flour were 18.75 g, 25 g and 31.25 g,
respectively. The determination of F1 (10%), F2
(15%), F3 (20%) and F4 (25%) formula was based
on biscuit claims as a source of micronutrients.
The regulation by Food and Drugs Supervisory
Agency in 2003 states that a food product in solid
form should contain at least 15% nutritional ad-
equacy (AKG) of micronutrients to be referred to
as a source of micronutrients. Please note that the

determination of the lower dose of formulation (F1

Table 1. Nutritional value of yellow pumpkin flour and coconut
flour per 100 g

Nutrition Content  Yellow pumpkin flour ~ Coconut flour

Rendement 10.49%

Protein 10.12% 18.2%
Fat 4.87% 12.2%
Carbohydrate 14.22% 31.7%
Fiber 10.28% 20%
Water 11.88% 6.2%
Ash 7.73% 4.9%
Betacarotene 43.40 mg

Source: BPKI 2017
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Table 2. Organoleptic compound test result of complementary
babybiscuit made of yellow pumpkin flour and coconut

flour
Components Treatments
F1(10%) F2(15%) F3(20%) F4 (25%)

Form 3.94 3.76 4.04 4.16
Texture 3.84 3.68 4.00 4.20
Flavor 3.52 4.00 3.86 4.16
Aroma 4.04 4.12 3.92 4.12
Color 3.96 4.20 4.12 4.04
Receptivity (Preference) ~ 3.76 3.84 3.44 4.02
Homogeneity 4.04 3.44 4.02 4.00

= 10%) was done using Microsoft Excel application
with the calculation formula, in which10% addi-
tion of yellow pumpkin flour and coconut flour
will contribute nutrients by 15% AKG.

The use of coconut flour used in the study was
25% by weight of flour. The use of coconut flour
for biscuit products produces a dough that does
not easily clot. Coconut flour can be used as savory
taste enhancer with low fat (10-15%) to moderate
fat (16-22%). The nutritional value contained in
yellow pumpkin flour and coconut flour is pre-
sented in Table 1.

From Table 1, it can be seen that yellow pump-
kin flour has high nutritional value. This is in
line with Thenir et al. (2017) stating that yellow
pumpkin flour is mostly composed of carbohydrate
as well as rich in fiber and vitamin A. In addition,
yellow pumpkin flour has big potential to be uti-

lized as raw materials for food industry.

Organoleptic Test Scale Method

The organoleptic test was performed by 25
panelists using the hedonic method which mea-
surement is based on the level of fondness for the
taste, color, aroma, and crunchiness of the biscuit.
The results of the overall test of organoleptic test
can be seen in the Table 2.

The results of the organoleptic test of comple-
mentary baby biscuit made of of yellow pumpkin

flour and coconut flour show that the best formula
is 25% of yellow pumpkin flour. The use of yellow
pumpkin flour is generally only used as much as
10% of the weight of wheat flour. This is in line
with Sutardi (2009) and Tamba et al. (2014) men-
tioning that the maximum use of yellow pumpkin
flour as substitution flour is 30%. Otherwise,
Pongjanta et.al (2006) stated that the use of sub-
stitution would be optimum for bakery product in
a dose 0f15-20%. This is believed that the use of
substitution flour in higher dose will result in soft

and watery texture and lethargic taste.

Storability

Based on storability test conducted at East Java
Research and Industrial Consultation Center in
Surabaya, it was observed that the biscuits can
be stored for 92 days 8 hours in open conditions
(unpackaged). The storability of the biscuits is gen-
erally affected by fat and proteins substances that
are easily damaged, as the air may make the cookies
moisture increase, so that the water activity would
increase too (Morais et al., 2018).Thus, it might be
possible that the biscuits storability would be longer

if they are stored in airtight storage.

Physical analysis

The use of yellow pumpkin flour and coconut
flour as substitution flour has increased the protein
levels in the biscuits. The protein content in the
biscuits affects the water absorption and the level
of hardness of the biscuits (Sudha et al., 2007).
Water absorption, one of the properties of protein
hydration, is as defined as the ability of the protein
to retain water in a food system. The higher the
protein content in the biscuits, the higher the water
absorption. Physical properties are related to the
stir ability of the biscuits. Good quality biscuits
should have high water absorption, so the biscuits

are more durable when they are stored. The use of



Table 3. Results of chemical analysis of complementary baby
biscuit made of yellow pumpkin flour and coconut flour

Nuritional Content Value

Energy 329.80 kal
Protein 11.95%

Fat 7.81%
Carbohydrate 51.60 %

Food Fiber 4.61 %

Vitamin A 44.90 mg/100 g
Vitamin C 18.85mg/100 g
Calcium 86.50 mg/100 g
Phospor 112.60 mg/100 g

Beta carotene 162.15mg/100 g

Source: BPKI 2017

yellow pumpkin flour and coconut flour is believed
to increase the water absorption. Biscuits made us-
ing F4 formula with 11.95% protein content has
the highest water absorption of 138.03%.

The texture test in this study was intended to
analyze the hardness level associated with crunchi-
ness of the biscuits. The crunchiness of the biscuits
will decrease as the increasing levels of hardness.
Baby biscuits ideally have the level of hardness
between 948-1196 ¢f and the texture should not
be too hard yet not easily destroyed, so they can be
used as finger food.

Biscuits made using F4 formula have the high-
est level of hardness of 1155.02 gf and still meet
the ideal level of hardness for baby biscuits. The
increase of protein levels may cause an imbalance
of flour in water binding, resulting in imperfection
of gelatinization process. This condition leads to
the increase of product hardness. The number of
broken biscuits tend to increase with the propor-
tion of coconut flour, but it is likely to decrease
as higher proportion of yellow pumpkin flour.
Coconut flour contains a lot of fat. This is in line
with the opinion of Lai and Lin (2006); Pareyt et
al. (2010), and Devi et al. (2016) that the more
the addition of fat, the broken biscuit tends to
decrease. Based on the water absorption and the

level of hardness, biscuits made using F4 formula

have good physical properties as it is more durable
when stored and not easily destroyed, so it can be
suitably used as finger food for babies.

Chemical analysis

Chemical test is a test of the properties of a ma-
terial that can be measured by certain methods and
chemicals. The results of chemical test conducted

in this research are presented in Table 3.

Energy

Energy of a food product is influenced by fat,
protein, and carbohydrate content in the biscuits.
Fat provides energy of 9 kcal, while protein and
carbohydrates provide energy of 4 kcal. The fat
content of all biscuits is higher than the specifica-
tion of complementary baby biscuits ranging from
10 to 18%. High level of fat in the biscuits is mainly
due to the use of high dose of margarine which was
25.8% and the use of coconut flour as a natural
savory taste. Fat serves as shortening to form the
texture and taste of the biscuits so the lack of use
of fat may lead to the harder texture of the biscuits.
The use of margarine and egg yolk was in the same
quantity for all formulations, so that the increase
in fat content is influenced by the percentage of
coconut flour. Biscuits made using F4 formula
with the highest levels of fat and protein have the
lowest carbohydrate content of 51.60%. Despite
the low the level of carbohydrate, the biscuit energy
still meets the specifications of complementary
baby biscuits of at least 400 kcal/100g (Ministry
of Health, 2007). Biscuits made using F4 formula
have an energy of 329.80 kcal/100 g. The energy
per serving of P3 biscuits contributes to energy

sufficiency of 40.63%.

Protein
The protein content of all biscuits should meet
the specifications of the baby’s biscuits AS8-12%.

Protein content becomes serious concern as protein
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adequacy is still becoming major issue in determin-
ing food serving quantities, and in particular for
babies, proteins are needed by babies for growth
(Dewey, 2003). The serving quantity is determined
from the biscuits made using F4formula with the
protein content of 11.95%. The serving quantity
of biscuit made using F4 formula is to meet one
third of the protein adequacy of 16 g is 50 g (2

pieces of biscuits).

Fat

Fat produced by the biscuit made using F4
formula is 7.81%.This is in accordance with the
requirement of fat in the complementary baby
biscuits in which the fat content is not less than
1.5g/100kcal or 6g/100g. Fat content in the bis-
cuits made using F4 formula is mainly sourced from

the use of margarine and coconut flour.

Vitamin A

Vitamins are mandatory in any product utilized
as complementary baby biscuits. One of them is the
need of vitamin A (BSN, 2015). Biscuits made us-
ing F4formula contains 44.90mg/100g of vitamin
A, which is mainly sourced from the use of yellow

pumpkin flour as the material for the biscuits.

Calcium

The use of yellow pumpkin flour in formulating
the biscuits can increase the calcium content by
62.9% in the product. Calcium content in biscuits
made using F4 formula is 86.50mg/100g; the value
is still not in accordance with the required calcium
for complementary baby biscuits in which the re-
quired level should be 200-400mg/100g. The level
of calcium in the biscuits was sourced from skim
milk and egg yolks, while the bigger use of skim
milk and overeating eggs may affect the physical
quality of the biscuits.

Beta-carotene

Based on absorbance value, the value of beta-car-
otene content in biscuits dough is 172.50mg/100g,
while the value of beta-carotene in biscuit is
162.15mg/100g. The retention of the carotene
is 10.35 in which the carotene in the biscuits is
smaller than in the dough which is mainly due to
oxidation. This retention may lead to the degra-
dation process of carotene which is caused by the
combustion process to ripen the dough by 1600C.
The use of low temperatures with long heating time
or high temperatures with short heating time may
damage the carotene content (C. Penicaud, et al.,
2010; Demiray, E. et al., 2013). Besides, the beta-
carotene resistance at heating temperature is also
affected by the processing conditions, where long
warming at 180°C (under oxygen-free conditions)
causes little damage to beta-carotene (C.S. Boon, et
al., 2010). However, the presence of the constituent
components such as starch, fat, and water as well
as mechanical mixing method will give possibility

for oxygen and cause greater beta-carotene damage.

CONCLUSION

The best formula for complementary baby bis-
cuits made of yellow pumpkin flour and coconut
flour is 25% yellow pumpkin flour and 12% coco-
nut flour. Consumption of two servings of biscuits
made using F4 formula can meet the required nutri-
tional adequacy of babies, except calcium content.
The biscuits have good physical properties in terms
of water absorption and hardness. The biscuits are
recommended to be consumed as many as two serv-

ing if the baby consumes only breast milk.
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