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ABSTRACT 
 

The instant coconut cereal was developed using a mixture design and ten formulations of cereal 
were produced using coconut cake, corn flour and brown rice flour. The characteristics and 
functional properties of instant cereal from coconut cake on dietary fiber, physical and nutritional 
analysis were studied. Based on the simplex-centroid design, coconut cake had an improving effect 
significantly on the total dietary fiber (TDF), insoluble dietary fiber, and soluble dietary fiber but, not 
significantly in colour. The best mixture giving optimal total dietary fiber, insoluble dietary fiber, 
soluble dietary fiber was that containing 100% coconut cake flour. The result for TDF showed that 
the top three with the highest fibre content were cereal 3, 15.25%; followed by cereal 7, 11.75% 
and cereal 5, 10.05%. The addition of brown rice flour showed the highest water absorption index 
compared to whole corn flour and coconut flour. On the other hand, addition of coconut cake 
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significantly increased the water solubility index compare to whole corn flour. The bulk density of 
the drum-dried instant cereal ranged between 0.32 and 0.36 g/cm3. The moisture content of ten 
formulations of cereal in the study was within the recommended range. The protein content of the 
cereal (g/100 g of dry matter) was the lowest in cereal 8 (6.96) and the highest in cereal 3 (8.83). It 
also shows that the ten formulations of coconut cereal has an array of nutritional properties that 
varied according to flour proportion. 
 

 
Keywords: Coconut cake; drum drier; fiber; instant cereal; physical and chemical analysis. 
 

1. INTRODUCTION  
 

Cereal-based food is an essential and 
indispensable component of a daily diet. Cereals 
refer to the dry seeds of various grass family 
members such as corn, rice, wheat, oats, and 
others, which are cultivated for their grains. 
Instant cereals, on the other hand, are 
considered ready-to-eat foods that undergo 
different processes like roasting, grinding, rolling 
or flaking, shredding, or puffing to attain various 
forms using any type of cereal. However, instant 
cereals often lack sufficient nutritional value. To 
address this issue, the nutritional value of instant 
cereals can be improved by incorporating 
additional healthful ingredients. 
 

Coconut is a tropical fruit and mostly grown in 
Asia, Africa, and South America. The coconut 
industry includes the production of coconut flour, 
water, milk, sugar, and virgin coconut oil. 
Coconut cake is a by-product of the virgin 
coconut oil. Virgin coconut oil (VCO) is in high 
demand worldwide due to its health advantages. 
The fresh coconut kernel is processed in both 
cold and hot methods to extract VCO [1]. The 
two main co-products of VCO manufacture are 
VCO cake and coconut milk residue, and both 
are processed into a meal that is used in animal 
feed. High dietary fibre content in coconut cakes 
have a lot of positive health effects on people, 
including lowering the risk of diabetes, colon 
cancer, and coronary heart disease [2]. 
 

Recent studies on the nutritional benefits of 
coconut cake have shown that it contains fibre, 
protein, fat, vitamins, minerals, and has a low 
glycemic index. Besides that, the most incredible 
health benefit in coconut is the unique type of 
saturated fats. The fatty acids in coconut are 
short chain fatty acids (SCFAs) and medium 
chain fatty acids (MCFAs), whereas the fatty 
acids in other common edible oils are typically 
long chain fatty acids (LCFAs). MCFAs, also 
known as medium chain triglycerides (MCTs), 
are special saturated fats and oils that the body 
can digest and absorb more quickly due to their 
smaller molecules and shorter chains than other 

saturated fats and oils [3,4]. Additionally, it has 
been demonstrated that coconut cake contains 
soluble and insoluble dietary fibre, which reduces 
total low-density lipoprotein (LDL) cholesterol 
levels in human. It can be used as a fibre food for 
diabetic patients as well as to help prevent 
constipation. Numerous studies have been done 
on coconut-based foods, including those that 
partially replace wheat or maize flour in the 
production of high-quality functional foods such 
noodles, spaghetti, cookies, and energy bars. 
This is due to the nutritional benefits of coconut 
[5]. Various levels of coconut substitution in 
various food products can allow the consumers 
to vary their meal while still receiving the 
nutritional benefits of coconut. Instant cereals 
have been recognized as the main source of 
carbohydrates for breakfast [6] and it can also be 
consumed as Ready-to-eat (RTE) foods, 
convenience and it is easily consumed by almost 
all age groups. 
 
Rice and rice products becoming more popular in 
value-added consumer products. Brown rice is 
less processed than white rice. The bran layers 
are what make the rice brown. Brown rice is 
more nutritious than white rice due to the 
presence of vitamins, minerals, and oils in the 
bran. It also has more fiber than white rice. 
Brown rice has a glycemic index of 55, which 
places it about on par with long-grain white rice 
and qualifies as having a lower glycemic load. In 
addition to that, it supplies sufficient levels of 
vitamins, minerals, and amino acids. [7]. For 
most families, ready-to-eat meals are more 
convenient during hectic times because quick 
and simple meals are frequently preferred. 
Therefore, the production of instant cereals using 
brown rice could potentially provide a more 
nutritional raw material. 
 
The whole corn flour are made up of three parts 
of the grain. The grain is divided into three parts: 
the fiber-rich outer layer, the lipid- and 
micronutrient-rich germ, and the starchy 
endosperm. The nutritional benefits of whole 
grain have been discussed in terms of 
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physiological processes such immune system 
stimulation, cell signalling and/or gene regulation, 
antioxidants, and anti-inflammatory agents, as 
well as potential defence mechanisms (e.g., 
diabetes, cancers, cardiovascular diseases)[8]. 
The bran and germ of the grain contain the 
largest concentrations of various substances, 
including fibre, vitamins, minerals, and other 
phytochemicals. The major bioactive compounds 
in whole grain are vitamins, minerals, and 
phytochemicals including phenolics, carotenoids, 
vitamin E, lignans, β-glucans, inulin, resistant 
starch, sterols, and phytates [9]. 
 

Foods that are nourishing, healthful, and 
convenient are increasingly gaining acceptance 
among consumers and gradually displacing 
unhealthy diets such as oily food, food with a 
high fat content, food based on carbohydrates, 
food from animals, and many others. As a result, 
instant cereal made from whole corn, brown rice, 
and coconut flour is a highly sophisticated ready-
to-eat food that is convenient, nutritious and 
healthy. The objective of the study was to 
investigate the characteristics and functional 
properties of instant cereal made from coconut 
cake. 
 

2. MATERIALS AND METHODS  
 

2.1 Raw Materials and Samples 
Preparation 

 

Coconut cake flour was supplied by Coconut 
Industrial waste. Brown rice flour (Brand: 
Radiant, Natural gluten free), organic whole corn  

flour (Brand: Health Paradise) and banana 
(Brand: BRAS Pro, Extra Natural) were bought 
from Shopee Malaysia (https://shopee.com.my). 
Banana flavour was bought from bakery shop.  
 

The coconut cake flour, brown rice flour and 
whole corn were weighed according to mixture 
experimental design as referring to Table 1 and 2 
(Minitab). Banana ground together with banana 
flavour using a waring blender. After that, the 
mixture samples have been dried flaked into a 
coarse flaked by using a double drum dryer (R. 
Simon Ltd. Nip Feed Test Machine, Model 4766, 
Nottingham, UK) [10]. Then, the dried flakes 
were stored in the aluminium pack at room 
temperature until further analyses. 
 

2.2 Design of Experiment 
 

Response surface methodology (RSM) was 
employed to optimize the three factors of instant 
cereal formulation {(A) coconut cake, (B) brown 
rice flour, and (C) whole corn flour} by using 
mixture design. Mixtures mean the sum of all the 
ingredients is 1. Three factors of raw material 
were used as variables as they may have an 
effect on the responses in dietary fiber, soluble 
fiber, insoluble dietary fiber, moisture, colour, 
bulk density, Water Absorption Index (WAI) and 
Water solubility Index (WSI). The remaining 
ingredients was left constant [11]. 
 

The ten independent variables were studied and 
a set of 10 experiments were carried out. The 
Design Expert 7.0 statistical software package 
was used to analyze the experimental data.  

 

Table 1. Parameters studied in physical optimization of coconut instant cereals 
 

Parameter Low level High level 

Coconut cake 0 1 
Brown rice flour 0 1 
Whole corn flour 0 1 

 

Table 2. Mixture composition in coconut cereal formulated with coconut cake, brown rice and 
whole corn flour 

 

Formulation (F) Ingredient proportion 

 Coconut cake, X1 Brown Rice, X2 Whole corn,X3 

1 0.1667 0.1667 0.6667 
2 0.0000 0.5 0.5 
3 1.0000 0 0 
4 0 0 1 
5 0.6667 0.1667 0.1667 
6 0.3333 0.3333 0.3333 
7 0.5 0.5 0 
8 0 1.0 0.0 
9 0.5 0 0.5 
10 0.1667 0.6667 0.1667 
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2.3 Determination of Insoluble (IDF), 
Soluble (SDF), and Total Dietary 
Fiber (TDF) 

 

TDF, IDF and SDF instant cereals were 
determined using AOAC Official Method of 
Analysis enzymatic gravimetric method 985.29 
(45.4.07) (AOAC, 2012).  
 

2.4 Colour Determination of Instant 
Cereals 

 

Colorimetric determination of instant cereals 
were performed by using Minolta CR-400 
colorimeter (Konica Minolta Sensing Inc., Japan), 
according to L*, a*, b* system. The L* (lightness), 
a* (red intensity) and b* (yellow color intensity) 
values were measured at six different points for 
each sample. The L value states the positions on 
the white/black axis, the a value the position on 
the red/green axis and the b value the position 
on the yellow/blue axis. 

 
2.5 Physical Anlaysis 
 
The bulk density of the flour samples was 
determined using the methods outlined by Mohd 
Hanim et al. [12]. A 50 mL measuring cylinder 
was filled with ten grams of the flour sample. The 
cylinder was then tapped gently on the bench top 
from a height of 5 cm to pack the sample. The 
volume of the packed sample was                     
recorded, and the bulk density was calculated in 
g/cm³. 

 
Bulk density =      Weight of sample (g/cm

3
) 

                      Volume of sample after tapping 

 
The water absorption index (WAI) and water 
solubility index (WSI) were determined according 
to the procedure outlined by Hanim et al. [12]. 
Each flour sample weighing 4.5 g was mixed with 
30 mL of water in a tared 60 mL centrifuge tube. 
The slurry was shaken with a glass rod for 1 
minute at room temperature and then       
centrifuged at 3000 × g for 10 minutes. The 
supernatant was carefully transferred into a tared 
evaporating dish and evaporated overnight at 
110°C. 
 

Water Absorption Index (WAI) =  
wet sediment weight  
dry sample weight 

       

Water Solubility Index (WSI, %) =  
dry supernatant weight     x 100  
dry sample weight  

2.6 Proximate Composition 
  

By using the approved methods 925.10, 923.03, 
920.85, and 920.87 of the Association of Official 
Analytical Chemists, the flours were analysed, in 
triplicates, for moisture, crude protein (N x 6.25), 
crude fat, and ash [13]. Carbohydrate was 
calculated by subtracting the sum of the 
moisture, crude protein, total fat and ash from 
100%. Gross energy or calories percent of the 
samples were calculated from the data obtained 
on proximate analysis by multiplying the 
percentage of crude protein and carbohydrate 
with 4.0 and crude fat with 9.0, respectively.  
 

3. RESULTS AND DISCUSSION 
 
3.1 Optimization of Instant Cereals Using 

Experimental Design 
 
The mixture design was used to optimize the 
proportions of the three ingredients: coconut 
cake, brown rice and whole corn flour. 
Component proportions were expressed as 
fractions of the mixture with a sum (X1 + X2 + 
X3) equal to one (Table 2). All the components 
had the same range between 0 and 1. The ten 
points were three single ingredient treatments, 
three two-ingredient mixtures and four three-
ingredient mixtures. Optimization of coconut 
cereals was carried out with optimum total 
dietary fiber, soluble dietary fiber and insoluble 
dietary fiber. Instant cereal also contains banana 
paste, malted extract, sweet whey, banana 
concentrate, and banana flavour.  

 
In the optimization technique, coconut cake, 
brown rice and whole corn flour were chosen to 
be the variables toward the responses: total 
dietary fiber, insoluble dietary fiber, soluble 
dietary fiber, water absorption index, water 
solubility index and bulk density. Tables 3 shows 
that there are 10 formulations and the effect of 
variables on responses was analyzed using 
statistical analysis from Design Expert software. 
According to statistical design, coconut cake had 
improving effect significantly on the total dietary 
fiber, insoluble dietary fiber and soluble dietary 
fiber. By using the mixture design approach, it 
was possible to optimize each studied parameter 
to obtain high fiber cereal. The best mixture 
giving optimal total dietary fiber, insoluble dietary 
fiber, soluble dietary fiber was that containing 
100% coconut cake flour. The result for total 
dietary fibre content indicated that there was 
significant difference between cereal C3 and 
other samples. The result for TDF showed that 
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the top three of highest fibre content were cereal 
C3, 15.25%; follow by cereal C7, 11.75% and 
cereal C5, 10.05%. Preliminary studies of C3, C5 
and C7 for sensory acceptance showed that, 
most panelist were preferred C5 coconut cereal. 
The increase in fibre content could be attributed 
to the increase in the addition of coconut flour. 
According to dietary guidelines, breakfast 
cereals, particularly those that are whole grain or 
contain high cereal fiber, are acknowledged for 
their significant nutrient density, making them a 
valuable contributor of essential nutrients [14]. 
Apart from being a rich source of vitamins and 
minerals, breakfast cereals also have the 
potential to serve as significant sources of 
antioxidants [15,16]. Dietary fibre may help 
reduce the risk of colon cancer by increasing 
stool bulk, diluting faecal carcinogens, and 
decreasing transit time. [17]. 
 
WSI reflects the solubilization of starch when 
excess water is added [18,19]. This affects 
digestibility and reflects the extent of molecular 
damage. WAI and WSI were greatly affected by 
type of flour. The interaction between coconut 
cake flour and brown rice flour revealed an 
interesting contrast in which a combination of 
high coconut flour resulted in high WSI. Addition 
of coconut cake significantly increased the WSI 
compare to whole corn flour. WSI in drum-dried 
products is ascribed to the destruction of starch 
granules and reduction in crystallinity. When 
coconut cake flour increases, WSI increases 
because many more starch granules are 
available for degradation by heat and shear 
between starch granules and drum surface [19]. 
WSI recorded in this study was generally lower 
compared to results obtained for low                        
amylose rice by Supprung and Noomhorm [19], 
rice berry flour by Wiriyawattana et al. [20], 
purple sweet potato flour [21], and 
complimentary  food [22,23]. In other hand             
WSI, is an indication of solubility of biomolecules 
(starches, water soluble fibres, proteins and/or 
sugars etc.) [24].  

 
The bulk density of the drum-dried instant cereal 
ranged between 0.32 and 0.36 g/cm3. It showed 
that the main processing factors did not affect 
product bulk density. The present study revealed 
that bulk density depends on the particle size 
and initial moisture content of flours. Bulk density 
of composite flour increased with increase in the 
incorporation of different flours with wheat flour. 
According to Jittanit et al. 24], the bulk density of 
certain drum-dried products was influenced by 
the temperature and speed of the drum drying 

process. These factors were found to be 
correlated with the rate of moisture evaporation 
and the enhancement of porosity. Bulk density of 
composite flours increased significantly with 
increase in the incorporation of rice, green gram 
and potato flour with wheat flour.  
 
Color occupies an effective role in the 
appearance of the instant cereal and actively 
influences the consumer's decision to buy the 
product [25]. The color properties in terms of a* 
(red (+) / green (−)), L* (black (0) / white (100)), 
and b* (yellow (+) / blue (−)) values of all instant 
coconut cereal are indicated in Table 4. Result 
showed that coconut cereals had a dark yellow 
color (L* = 20 -33; a* = 4 – 7.9; b* = 12 – 16). 
The increasing portion of coconut cake flour in 
instant cereal resulted in a decrease in L*, an 
increase in a* and a slight increase in b*, i. e. the 
cereal became darker and reddish. The browning 
effect of coconut on instant cereal colour was the 
effect of the high content of saccharides and their 
reactions during baking (Maillard reaction and 
caramelization)[26]. Nevertheless, the color of 
the mixture blends became darker once the 
banana paste and all the ingredients were 
homogenized, thus affecting the ten formulations 
of the instant cereal. In addition, the decrease in 
L* of instant cereals could be a consequence of 
the higher content of ash and color properties in 
the used flours [27]. Even though drying 
temperature did not significantly affect color, a 
general decrease in L*-value occurred when 
temperature was gradually increased from 120 to 
130°C. The trends in L*-value may be explained 
mainly by nonenzymatic browning reactions such 
as Maillard and dextrinization, which may have 
been heightened as the product stayed longer on 
the heated drum or as temperature increased 
during processing [28,29]. This observation 
reflects those of Wiriyawattana et al. [30] who 
also reported product darkening resulting from 
increased temperature during drum drying. The 
trends in L*-value were identical for the different 
levels of solids concentration of the slurry. 
 

3.2 Nutritional Analysis of Instant 
Cereals 

 
Analysis of the moisture content showed that all 
the 10 formulation (Table 5) of cereals had less 
than 5% moisture. Products with lower water 
content, generally having longer shelf life due to 
less subject of microorganisms degradation and 
chemical changes. All the coconut cereal 
formulations have moisture content ranged         
from 2 to 3.3%. The moisture content of ten 
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Table 3. Mixture composition in coconut cereal formulated with coconut cake, brown rice and whole corn flour 
 

Cereal  Ingredient proportion Total Dietary 
Fiber (TDF)  

Soluble 
Fiber (SF)  

Insoluble Dietary 
Fiber (ISF)  

   

Coconut 
cake  

Brown 
Rice  

Whole corn 
flour 

Water 
Absorption 
Index (WAI)  

Water solubility 
Index (WSI)  

Bulk 
density  

C1  0.1667  0.1667  0.6667  8.35 ± 0.35
d 
 1.9 ± 0.14

bc
  6.45 ± 0.49

de
  3.67± 0.17

c
  30.62 ± 1.39

c
  0.35 ± 0.01

ab
  

C2  0.0000  0.5  0.5  5.2 ±0.42
g
  1.35 ± 0.07

d
  3.85 ± 0.35

g
  4.03 ± 0.05

b
  27.30 ± 0.62

d
  0.34 ± 0.01

ab
  

C3  1.0000  0  0  15.25 ± 0.21
a
  2.6 ± 0.00

a
  12.65 ± 0.21

a
  2.11 ± 0.03

g
  41.02 ± 0.46

a
  0.35 ± 0.01

ab
  

C4  0  0  1  7.1± 0.00
e 
 2.25 ±0.07

b
  4.95 ± 0.21

fg
  3.69 ± 0.04

c
  30.7 ± 0.74

c
  0.32 ± 0.02

c
  

C5  0.6667  0.1667  0.1667  10.05± 0.21
c
  1.6± 0.14

cd
  8.45 ± 0.35

c
  2.71 ± 0.05

f
  35.36 ± 1.21

b
  0.35 ± 0.01

ab
  

C6  0.3333  0.3333  0.3333  9.6 ±0.28
c
  2.25 ± 0.21

b
  7.35 ± 0.07

cd
  3.04 ± 0.04

e
  35.92 ± 0.52

b
  0.33 ± 0.01

bc
  

C7  0.5  0.5  0  11.75 ± 0.07
b
  1.4 ± 0.28

d
  10.35 ± 0.35

b
  2.98± 0.17

e
  34.30 ± 2.65

b
  0.35 ± 0.01

a
  

C8  0  1.0  0.0  3.45 ± 0.21
h
  0.8 ± 0.14

e
  2.65 ± 0.35

h 
 5.25 ± 0.22

a
  17.39 ± 1.24

e
  0.35 ± 0.01

a
  

C9  0.5  0  0.5  9.6 ± 0.28
c
  1.9 ± 0.14

bc
  7.7 ± 0.14

c
  2.69 ± 0.05

f
  39.44 ± 0.14

a
  0.35 ± 0.01

ab
  

C10  0.1667  0.6667  0.1667  6.25± 0.21
f 
 1.6 ± 0.00

cd
  5.45± 1.34

ef 
 3.45 ± 0.04

d
  31.13 ± 0.39

c
  0.36 ± 0.01

a
  

Data was expressed as mean ± SD, each value is a mean of triplicate reading (n=3), means with different lower case letters in the same column are significantly  
different (p = .05) 

 

Table 4. Colour analysis in coconut cereal formulated with coconut cake, brown rice and whole corn flour 
 

Formulation  Ingredient proportion Colour 

Cereal Coconut cake  Brown rice flour Whole corn Flour  L a* b* 

C1  0.1667  0.1667  0.6667  31.42 ± 2.64
abc

 4.09 ± 0.55
e
 13.51 ± 2.41

bc
 

C2  0.0000  0.5  0.5  32.17 ± 2.32
abc

 4.97 ± 0.67
de

 14.20 ± 2.12
abc

 
C3  1.0000  0  0  30.47 ± 1.70

c
 7.11 ± 1.16

ab
 13.46 ± 1.73

bc
 

C4  0  0  1  33.94 ± 0.74
a
 5.78 ± 1.13

cd
 16.24 ± 0.85

a
 

C5  0.6667  0.1667  0.1667  30.87 ± 0.99
bc

 6.69 ± 0.22
bc

 14.12 ± 1.10
abc

 
C6  0.3333  0.3333  0.3333  30.97 ± 0.78

bc
 7.94 ± 0.22

a
 14.12 ± 0.73

abc
 

C7  0.5  0.5  0  32.21 ± 1.36a
bc

 7.73 ± 0.59
a
 15.27 ± 1.40

ab
 

C8  0  1.0  0.0  33.18 ± 2.35
ab

 5.00 ± 0.97
de

 14.15 ± 1.73
abc

 
C9  0.5  0  0.5  29.96 ± 1.41

c
 6.68 ± 0.47

bc
 13.20 ± 1.55

bc
 

C10  0.1667  0.6667  0.1667  29.84 ± 2.17
c
 6.93 ± 0.53

ab
 12.21 ± 2.02

c
 

Data was expressed as mean ± SD, each value is a mean of triplicate reading (n=3), means with different lower case letters in the same column are significantly  
different (p = .05) 
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Table 5. Nutritional analysis of instant cereals 
 

Samples  Ingredient proportion       

 Coconut 
cake 

Brown 
Rice 

Whole 
corn 

%Moisture Protein Fat (g/100g)  Ash (g/ 100g)  Carbohydrate, 
g/100g 

Energy value, 
kcal/100g 

Cereal 1 0.1667 0.1667 0.6667 2.81 ± 0.57
ab

  7.20 ± 0.04
cd

 1.51 ± 0.24
f 
 2.60 ± 0.27

bc
  85.69 ± 0.07

c
 385.71 ± 4.79

e
 

Cereal 2 0.0000 0.5 0.5 2.93 ± 0.40
ab

  7.08 ± 0.08
d
  0.56 ± 0.23

h
  2.80 ± 0.60

b
 86.63 ± 1.46

bc
  378.47 ± 3.07

f
  

Cereal 3 1.0000 0 0 3.33 ± 0.61
a
  8.83 ± 0.04

a 
 14.15 ± 0.28

a
  3.14 ± 0.18

a
 70.22 ± 0.98

g
 445.01 ± 0.85

a
 

Cereal 4 0 0 1 2.40 ± 0.57
ab

  6.99 ± 0.06
d
  1.07 ± 0.10

g
 2.16 ± 0.20

de
  87.26 ± 0.78

abc
 386.79 ± 4.16

e
  

Cereal 5 0.6667 0.1667 0.1667 2.51 ± 0.18
ab

  8.07 ± 0.04
b
  7.66 ± 0.23

b
  2.42 ± 0.12

cd 
 79.26 ± 0.47

f
  418.26 ± 1.69

b
  

Cereal 6 0.3333 0.3333 0.3333 2.24 ± 0.32
ab

  7.52 ± 0.06
c 
 2.58 ± 0.33

e
  1.98 ± 0.09

e
  85.73 ± 0.36

c 
 396.21 ± 4.67

d
  

Cereal 7 0.5 0.5 0 2.69 ± 0.45
ab

  8.14 ± 0.43
b
  5.14 ± 0.08

c
  2.36 ± 0.13

cd
  81.62 ± 1.06

e
 405.09 ± 1.59

c
  

Cereal 8 0 1.0 0.0 2.08 ± 0.42
b
  6.96 ± 0.02

d
  0.19 ± 0.01

i
  1.97 ± 0.23

e
  89.06 ± 0.35

a
 385.78 ± 1.30

e
  

Cereal 9 0.5 0 0.5 2.50 ± 0.25
ab

  7.85 ± 0.01
b
  3.22 ± 0.13

d
  2.48 ± 0.24

cd 
 83.72 ± 0.64

d
 395.38 ± 1.44

d
  

Cereal 10 0.1667 0.6667 0.1667 2.35 ± 0.70
ab

  7.24 ± 0.01
cd

 0.45 ± 0.10
h
  2.16 ± 0.09

de 
 87.75 ± 0.96

ab
  384.16 ± 2.35

ef 
 

Data was expressed as mean ± SD, each value is a mean of triplicate reading (n=3), means with different lower case letters in the same column are significantly  
different (p = .05) 
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formulation of cereal in this study was within the 
recommended range. Moisture content of cereals 
of cereals should not exceed 12-13%. 
 
The energy content of the instant cereal samples 
exhibited a significant variation, ranging from 
378.47 kcal to 445.01 kcal. Cereal 2 had the 
lowest energy value, while cereal 3 had the 
highest energy value. The inclusion of 100% 
coconut cake flour in cereal 3 contributed to the 
highest energy value compared to cereal 2, 
which did not contain coconut flour. The protein 
content ranged from 6.96% to 8.83%. Cereal 8 
had the lowest protein content (6.96 g/100 g of 
dry matter), whereas cereal 3 had the highest 
protein content (8.83 g/100 g of dry matter). 
Cereal 3 had the highest protein and fat content, 
which can be attributed to the use of coconut 
flour as the sole ingredient in its formulation. On 
the other hand, cereal 8 displayed a low protein 
content due to the absence of coconut flour. 
Previous studies by other authors have reported 
relatively high protein percentages in coconut 
flour, ranging between 15% and 20% [31,32]. 
The rise in protein and fat levels can be linked to 
the incorporation of coconut cake flour in the 
instant cereal formulation. Increasing the quantity 
of coconut cake in the formulation resulted in an 
increase in both protein and fat content. Khan et 
al. [32] conducted a study on the composition of 
coconut flour derived from coconut meal using a 
dry processing method. The composition they 
reported was as follows: moisture content of 
6.7%, ash content of 1.55%, protein content of 
14.3%, fat content of 54.0%, fiber content of 
20.50%, and carbohydrate content of 23.40%. 

 
In comparison to brown rice flour and corn flour 
(as shown in Table 5), coconut cake flour used in 
the study exhibited a relatively high fat content, 
which is consistent with the fact that coconuts 
are classified as oil plants. There was a 
noticeable disparity in the ash content among the 
tested flours, with coconut cake flour (3.14%), 
brown rice flour (1.97%), and corn flour (2.16%). 
Among the studied formulations, Cereal 8 had 
the highest carbohydrate content, as indicated in 
Table 5. The macronutrient composition of 
coconut cake flour analyzed in this study was 
similar to the findings reported by other 
researchers [31,33]. However, some studies 
indicate significantly lower fat (10.9%) and 
protein (12.1%) contents [2,31]. These 
differences can be attributed to variations in 
production techniques, raw materials used, and 
the intended application. 
 

4. CONCLUSION 

 
The instant cereal derived from coconut cake, 
with different proportions, demonstrated a 
significant improvement in dietary fiber and water 
solubility index. The increasing portion of coconut 
cake flour in instant cereal resulted in a decrease 
in L*, an increase in a* and a slight increase in 
b*, i. e. the cereal became darker and reddish. A 
significant difference was also noticed in the bulk 
density as coconut cake contained 100% in the 
formulation. Among the ten formulations, the 
highest moisture, protein, fat, ash and energy 
value were specified in 100% coconut cake 
proportion. Therefore, coconut cake waste from 
the industries can be great ingredients for 
making nutritionally enhanced foods as well as 
functional foods. 
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