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ABSTRACT: Brownies is a popular high-calorie snack. In this studied, brownies were processed from several types of flour,
namely pedada fruit (Sonneratia caseolaris) flour, api-api (4Avicennia officinalis) flour, red bean flour, and modified cassava flour
with nutritional value and health benefits compared to the commercial ones (from wheat flour). The purpose of this studied was
to determine the used of a variety of superior flours as raw material for making brownies in terms of nutritional value and leveled
of preference. The experimental design used a completely randomized design (CRD) with test parameters including the leveled of
preference, caloric value, fiber, and proximate composition. The results of the studied were tested for variance using spss version
22 software with a 95% confidence interval. The results showed that the best results were brownies made from pedada fruit flour
because they had higher fiber and lowered calories with test scores for calorie content, crude fiber, air content, fat content, protein
content, ash content, carbohydrate content respectively. 401. 87 kcal each; 16. 49%; 18. 32%; 21. 7%; 4. 03%; 1. 44%; and 54.

64%.
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INTRODUCTION

Brownies is very popular cake because it tastes sweet and
delicious. According to Astawan (2009), brownies is a kind
of blackish-brown cake with a slightly hard texture because
the development of gluten is not required in the process
of making brownies. Brownies are a kind of solid textured
chocolate cake made from wheat flour, eggs, fat, granulated
sugar and chocolate as the basic ingredients for making
cakes (Anam and Sanjaya 2018). With a mixture of those
ingredients, brownies is packed with high calorie value but
low in food fiber. The high calorie value and sugar content
of brownies is the main concern from brownies consumers.
Consumption of high calorie and sugar-rich food could
resultin in an increased risk of metabolic syndrome such as
diabetes mellitus and coronary heart disease. Also, despite
of the good taste, the nutritional content of brownies is still
considered

to be lacking. Therefore, it is interesting to look for
alternative raw materials to substitute wheat flour with
local ingredients that are superior in terms of nutrition, such
as mangrove, modified cassava, and red bean flour. Those
flours have different nutritional content and advantages.

There are so many alternative raw materials that used as
ingredient subtitute in making brownies. Previous studies
on substituting brownies ingredients used black bean flour
(Uruakpa & Fleischer, 2016), cassava with taro and tomato
(Khamidah and Natural, 2011), potato starch (Ligarnasari
et al., 2018), seaweed (Purwonegoro & Sulistiyati, 2019),
mangrove fruit flour as Wikao maombo cake (Wahyuni
et al., 2018), black oncom (fermented tofu by-products),
and sorghum (Reni and Budi, 2018). There are still many
potential food source alternatives having high carbohydrate
content, but are rarely utilized. According to Pentury
(2016) Bruguierra gymnorrhiza andAvicennia marina
mangrove fruit species have high carbohydrate content. The

carbohydrate content of the mangrove species (Bruguierra
gvmnorrhiza) was 78.85 £ 0.030, Pedada fruit (Sonneratia
alba) was 68.41 + 0.22 and Rhyzophora was 75.740 + 0, 46
(Talib et al., 2018). Red bean also contains good nutritional
content as an alternative ingredient for making brownies
because it is rich in fiber and protein.

The several previous studies used several raw materials
such as red bean flour, modified cassava flour, and wheat
flour. The choice of raw materials is generally based on
low prices and the fortification of certain ingredients in
the raw materials, such as the nutrient-rich red bean flour
In addition, red beans are a type of food and agricultural
products available in large quantities in Indonesia. Its
nutritional content is good for the body, so it needs to be
developed to diversify functional foods. The nutritional
value contained in fresh kidney beans is 171 kcal energy, 11
g protein, 2.2 g fat, and 28 g carbohydrates, 293 g calcium,
134 mg phosphorus, 3.7 mg Fe, 0.2 mg vitamin B1, water
57 and edible weight (BDD) 100% energy of medium dry
red beans 314 kcal, protein 22.1 g, fat 1.1 and carbohydrate
56.2 g, calcium 502 g, phosphorus 429 mg, Fe 10.3 mg,
vitamin A 0, vitamin B1 0.4 mg, water 18 and BDD 97%.
(MOH R, 2005).

Another ingredient that also has good nutritional benefits
but has the same properties as flour as a raw material for
making commercial brownies is Mocaf (Modified Cassava
Flour) which is a processed product from cassava which
is made by fermentation using lactic acid bacteria (BAL)
so that it has Different characteristics of cassava flour or
cassava. It aims at health and digestive effects. Some studies
show the health benefits of modified cassava flour, among
others, can improve heart health (Khan ef a/., 2018), reduce
the risk of cancer (Narita, 2015), reduce the accumulation
of food in the intestine to prevent constipation (Novarro et
al., 2016), and inhibits the absorption of fat and cholesterol
in the large intestine (Buddington et a/, 2017).
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Based on the background that has been explained it shows
that the use of mangrove fruit flour, kidney beans flour, and
modified cassava flour has the potential as an alternative
food to replace carbohydrates and has the nutritional
benefits needed by the body. One type of use of food in
mangroves is to make brownies. Based on the description
above, this study was conducted to determine the
nutritional quality of brownies by using raw materials of
mangrove fruit flour, red bean flour, and modified cassava
flour compared to wheat flour (control) as raw material
for making commercial brownies so that people can gain
knowledge for making brownies with value high nutrition.

METHODS

The studied used an experimental design using an
experimental design that was a completely randomized
design (crd). This researched was conducted in august-
october 2019 in dumai. Sample testing was carried out at
pspg (center for food and nutrition studies) gadjah mada
university, yogyakarta

The main ingredient in this studied was the mangrove
api-api (avicennia officinalis) flour pedada fruit flour
(sonneratia caseolaris), which had been sorted and then
dried or roasted and ground. Modified cassava flour was
obtained from agricultural products in yogyakarta, red
beans were obtained from the market then soaked, mashed,
dried, ground and then sieved until it becomes red bean
flour. wheat flour was obtained from traditional markets,
rubbed ash, sugar, butter, vanilla, eggs, tbm, sp, cake
softener. The equipment used was an oven, blender, baking
pan, stove, mixer, container, knife, sifter, mold, etc.

All experiments and analyzes were carried out in
three replications. Data obtained from various studied
parameters were analyzed for variance/variance with 95%
confidence intervals (p <0. 05). If the results of the analysis
of variance were significantly different, then duncan’s
multiple range test was used to separate the averages
(duncan, 1955). Then the data was processed using spss

version 22 statistical software.

Production of Mangrove Fruit Flour

Mangrove fruit baked (not deformed and measuring 35-40
grams). Furthermore, mangrove fruit is washed and soaked
with ash for 24 hours (replacing every 6 hours) to remove
tannin then drained and reduced size to speed up the drying
process. Drying with an oven at 70 ° C for 3 hours. The
next step is drying in the sun for three days or the oven.
And then milling and shifting using shifter with a size of
80 mesh.

Production of Red Bean Fruit Flour

Red bean flour is made from high-quality red beans
weighing 25-50 grams each, not wrinkled, then soaked in
cold water (room temperature) for 2 hours then drained, cut
into 2 parts, dried in an oven at 70 (70) -90 ° C), roasted,
or roasted to dry. To find out the red beans are ripe or not
when roasted will pick a sound. Dried red beans are ground
using a grinding machine, then filtered to get 80 mesh red
bean flour.

Brownies Preparation

170 grams of butter is melted. Besides that, prepare a
mixture of eggs with an amount of 6 eggs, SP 10 grams,
Vanilla 10 grams, and 150 grams of sugar, stirring until
blended using the oven. Furthermore, it is mixed with
melted margarine. The next step was the addition of 676
grams of flour and mashed. After all the mixture is evenly
mixed, fill it in the pan and bake at 170 ° C for 30 minutes.

RESULTS AND DISCUSSIONS

Nutritional composition of chocolate brownies using
several varieties of flours

After the process of making brownies using different flour
variations, then the samples were tested for nutritional
composition including calorific values, crude fiber, and
direct analysis. Based on the test results of calorie and
crude fiber values, the data are presented in Table 1.

Table 1. Results of nutrient analysis of chocolate mangrove brownies

No Various of flour Calory Content (ccal)  Crude fiber conten (%)
1 AF 401,87+0,34° 16,49£0,07°
2 PF 489,06+0,58° 16,62:£0,45b
3 MCF 372,08+7,48¢ 16,14+0,05°
4 RBF 353,80+1,804 14,67+0,262
5 WF 679,77+6,91¢ 13,53+0,234

Note: AF: Api-Api fruit flour, PF: Pedada fruit flour, MCF: Mocaf, RBF: Red Beans Flour
WF: Wheat flour
The Different Superscript notations show significant differences at the test level a = 5%.

Based on Table 1 it can be concluded that the mangrove
flour brownies (A, B), mocaf (C) and red bean flour (D)
are higher in fiber and lower in calories than commercial
brownies made from wheat flour as control (E). Brownies
that have the highest fiber content are brownies derived
from mangroves (A and B) followed by mocaf brownies
and kidney beans. Brownies derived from pedada fruit

flour had the highest levels of crude fiber from the use of
Api-api (Avicennia officinalis) fruit flour, mocaf flour, red
bean flour, and wheat flour (Control) , this is due to the
fiber content of the mangrove fruit pedada used as raw
material already has a high fiber content compared to other
raw materials. According to Jariyah (2019), mangrove fruit
pedada has a high fiber component that is equal to 9.80%
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soluble dietary fiber and 53.90% of insoluble dietary fiber.
The crude fiber content in the mangrove fruit flour shows
the highest value, this is confirmed by the statement from
Jariyah et al., (2016) Pedada fruit flour made from Pedada
fruit (Sonneratia caseolaris). This flour has a high fiber
content (63.70%) and has the potential to be used as a
functional food.

Fiber is very beneficial for the digestive system of the
body because it can facilitate bowel movements, therefore
many food sources with high fiber are used as alternative
food. According to Gropper and Smith (2013), Fiber is
part of carbohydrates that cannot be digested by digestive
enzymes. The crude fiber in red bean and mocaf brownies
is quite high, this is due to the high fiber content of red
bean raw material compared to wheat flour as a control,
in addition to the mocaf flour brownie fiber content is also
higher than wheat flour.
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Crude fiber Brownies made from mangrove fruit flour,
mocaf flour, and red bean flour is higher than control
brownies made from wheat flour (Table 1). Brownies made
from mocaf flour 16.14%. The high content of mocaf flour
brownie fiber is caused by the raw material that is mocaf
flour also has high fiber. According to Salim (2011), the
higher the ratio of mocaf flour to wheat flour, the higher
the level of crude fiber produced. According to Prayitno
(2018), the crude fiber content in the mocaf is around
1.9-3.4%, the cassava flour mocaf brownies fiber is 2.27-
6.93%. The amount of crude fiber increases with increasing
mocaf flour concentration. The increase in crude fiber is
also caused by an increase in mocaf flour containing fiber.
In addition to mocaf flour, brownies made from red bean
flour also contain high fiber content. According to Dewi et
al., (2015), kidney beans (Phaseolus vulgaris L.) are one
type of legume (Leguminoceae) which has a high starch
and fiber content.
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Figure 1. The moisture content of chocolate brownies in various flour

Note: AF: Api-Api fruit flour, PF: Pedada fruit flour, MCF: Mocaf, RBF: Red Beans Flour
WEF: Wheat flour
The Different Superscript notations show significant differences at the test level a = 5%.

Proximate composition of chocolate brownies with
various flour

The average moisture content in brownies is 14.74-24.61%
with the highest water content values obtained in control
brownies which are made from flour (E), followed by
brownies made from red bean flour (D). While the low water
content is found in brownies with the basic ingredients of
mangrove fruit flour pedada (B) and mocaf flour (C). The
content of water content in the material is influenced by
several factors such as the initial water content of the raw
material, the method of cooking brownies, the amount of
water that evaporates during the brownies roasting process,
the amount of starch and fiber contained in the brownies,
and the length of the brownie baking. The moisture content
of pedada fruit flour brownies is lower (14.74%) compared
to wheat flour brownies (14.95%). The moisture content of
the material is also influenced by the initial water content of
the raw material. Brownies that use raw materials of wheat
flour and red bean flour have higher water content, due
to their lower starch content compared to mangrove fruit
flour (PF or AF) and MCF This is because the amylose and
amylopectin content in starch has the ability to bind water
so that the higher the starch content, the higher the water

holding capacity during the preserve process. According to
Rahmah et al., (2017), water absorption is influenced by
amylose content in starch. Amylose has a straight structure
and contains a lot of hydroxyl groups making it easier to
bind and release water. The length of time for roasting is
due to water evaporation and fat melting (Setyaningsih et
al., 2019). According to Sunarsih (2012), that the water
content of wheat flour (12%) is higher than mocaf flour
(6.9), this also makes brownies produced from wheat flour
have a higher water content when compared to the water
content of brown brownies derived from mocaf flour.

The results of the analysis of variance showed that fat
content was not significantly different (p> 0.05) to the
variation of flour used in making chocolate brownies.
Brownies’ fat content is in the range of 21.7-26.79%.
Fat content in brownies is influenced by several factors,
including the initial fat content of various raw materials
used, the cooking process, the use of roasting temperatures,
and the duration of roasting. The longer roasting duration
and the higher temperature cause the process of melting
the fat content of the material so that some of the fat will
meltdown with the material and a small portion is carried

IFNP, Vol. 17, No. 1 (2020)




Indonesian Food and Nutrition Progress

Research Article [EFe

30 -

N
W

1 21.7+0,832

[\
S
I

Fat Content (%)
s o

W
1

[=]
|

26.79+0,09° 2531+0,36° 25.99+0,75b 26.56+0,20°

AF PF

MCF RBF

WF

Various of flour

Figure 2. The fat content of chocolate brownies in various flour

Note: AF: Api-Api fruit flour, PF: Pedada fruit flour, MCF: Mocaf, RBF: Red Beans Flour
WEF: Wheat flour
The Different Superscript notations show significant differences at the test level a = 5%.

with the water vapor and air in the oven during the roasting
process. The results of this study indicate that the fat content
of mangrove flour brownies is lower than the control (E).
The results of this study are in line with previous studies
which stated the fat content of mangrove flour brownies
was lower at 11.94% compared to wheat flour brownies at
30.42%. In mangrove flour, there is a fat content of 1.08%
(Hamsah, 2013) and wheat flour 1.5-2% (Aufari, 2013).

According to Pertiwi et al., (2018), the more substitution
of pedada flour, the fat content will increase even in small
amounts. According to research by Fatimah and Rahayu
(2016), the substitution of pedada fruit flour (Sonneratia
caseolaris) in making brownies with low-fat content.
According to Purwanita (2013), the fat content of tapioca
flour was only 0.5%, whereas in the study by Hamsah
(2013), the fat content of pedada fruit flour was 1.19%.
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Figure 3. The protein content of chocolate brownies in various flour

Note: AF: Api-Api fruit flour, PF: Pedada fruit flour, MCF: Mocaf, RBF: Red Beans Flour
WEF: Wheat flour
The Different Superscript notations show significant differences at the test level a = 5%.

The protein content is in the range of an average value of
3.65-8.2% with the highest protein content found in brownie
flour and red bean flour. The protein content of brownies is
influenced by several factors including the initial protein
content of the raw material, temperature and roasting time,
cooking methods, chemical reactions that occur in amino
acids with other chemical content in materials such as
carbohydrates (the cause of the Maillard reaction), amino
acid reactions with reducing sugars in materials with high
carbohydrate content, the reaction of protein hydration and
denaturation results in a decrease in protein content in the
ingredients. The longer the roasting process and the higher
the temperature used, the protein content contained in the
food will also decrease.

The protein content in brownies made from mocaf showed
the lowest value, due to its manufacturing process that
removes gluten (protein in flour) which functions to
develop food. Gluten is a part of wheat flour protein. Wheat
flour has a function as a dough framework that occurs due
to the presence of wheat protein (gliadin and glutenin) and
starch (Imzalfida, 2016: 2). Besides, the process of making
mocaf is through the fermentation process so that complex
compounds such as proteins will break down into smaller
compounds such as amino acids and gases where amino
acids can react with other chemical compounds contained
in brownies. According to Wulandari and Mustofa (2010),
the advantage of Mocaf flour compared to other flour
in food preparations is that it is easy to be fortified with
other flour because of low protein content so that it can be

IFNP, Vol. 17, No. 1(2020)



Indonesian Food and Nutrition Progress

Research Article )

strengthened with other vegetable protein sources.

The highest protein content was found in brownies made
from red bean flour, this is because the initial protein
content of the raw material is already high. High levels
of protein in red bean brownies are associated with high
levels of water in red bean brownies. The higher the protein
content, the higher the water content, this is confirmed by
research from Asfi et al., (2017) the more addition of red
bean flour, the higher the protein content. Andarwulan et
al., (2011) explained that The ability of proteins to bind
water is caused by the presence of hydrophilic groups. The
presence of water absorption is due to carboxyl groups
in proteins. Water will be absorbed by amino acids by
hydrogen bond. The higher protein contained in red bean
flour, the more water is absorbed (Andarwulan et al., 2011).

1.62£0,04°

Research by Manonmani et al., (2014) showed that the
higher the percentage of red bean flour used, the higher the
protein content.

Protein content in mangrove fruit brownies is in the range
of 4.03-5.19% (Figure no 3). Protein content contained in
mangrove fruit brownies is influenced by the initial content
of raw materials. The higher of protein content from the raw
material is same higher the protein content of the brownies
produced. Related to the substitution of pedada fruit
flour in brownies stated by Fatimah and Rahayu (2016),
substitution of pedada fruit flour (Sonneratia caseolaris)
was able to increase protein content in brownies products
by 6.73%. Crude protein in fish nugget products increases
with the addition of mangrove fruit flour (Amalia et al.,
2016)
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Figure 4. The fat content of chocolate brownies in various flour

Note: AF: Api-Api fruit flour, PF: Pedada fruit flour, MCF: Mocaf, RBF: Red Beans Flour
WF: Wheat flour
The Different Superscript notations show significant differences at the test level a = 5%.

Ash content is in the range of 1.44-1.91% (Figure No 4).
Ash content value related to mineral content contained
in brownies. Ash content is an inorganic residue from the
ashes process and usually, the components contained in
inorganic compounds are potassium, calcium, sodium, iron,
magnesium, and manganese. The ash content of Pedada
mangrove flour (B) is higher than wheat flour (E). This is in
line with the research by Fatimah (2016), that ash content
of pedada fruit flour is higher than wheat flour.

Ash content in mocaf flour (C) is also lower than wheat flour
(E), this is because the raw material for mocaf flour has a
smaller ash content than wheat flour. According to Djalal
et al., (2011), the composition of mocaf ash content is in
the range of 0.2 percent. Meanwhile, according to Widasari
(2014), one of the advantages of mocaf flour compared to
wheat flour is that mocaf has a lower ash content which is
around 0.4 percent, while flour is around 1.3 percent.

The carbohydrate content is in the range of an average value
of 43.40-54.64% with the highest carbohydrate content
found in mangrove and wheat flour brownies (control)
while the lowest carbohydrate content is found in red bean
flour brownies and mocaf flour (Figure 5). Carbohydrates
are the main source of nutrients in the composition of

the menu of daily food in the most Indonesian people. In
general, carbohydrate content ranges from 60-70% of total
energy consumption (Dewi, 2018). According to Rahmah
et al., (2017). The carbohydrates have a major role in the
body that is as an energy producer. The carbohydrates also
play an important role in determining the characteristics of
a food, besides that some carbohydrates produce dictary
fiber which is useful for digestion. Some research results
show that mangrove flour has a carbohydrate content of
82,29% (Hamsah, 2013) and wheat flour 77.30% (Dewi et
al, 2013: 4). Wheat flour has 60-68% starch content (Salim,
2011: 13), amylose content 64.23% and amylopectin 8.11%
(Imzalfida, 2016: 55). Utilization of mangrove fruit flour
(Sonneratia caseolaris) is based on high carbohydrate
content in bogem fruit flour of 82.29% (Hamsah, 2013)
and wheat flour 77.3% (Dewi et al, 2013: 4). The major
of constituents in carbohydrates is starch (amylose and
amylopectin). It is expected that the role of mangrove fruit
flour (Sonneratia caseolaris) starch to replace the role of
starch together with gluten from flour can (Dewi, 2015)

According to Normasari (2010), these microbes also
produce enzymes that hydrolyze starch to sugar and then
convert it to organic acids, especially lactic acid. Mocaf is
modified cassava flour through the process of fermentation

IFNP, Vol. 17, No. 1(2020)
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Figure 5. The carbohydrate content of chocolate brownies in various flour

Note: AF: Api-Api fruit flour, PF: Pedada fruit flour, MCF: Mocaf, RBF: Red Beans Flour
WE: Wheat flour (Control)
The Different Superscript notations show significant differences at the test level a = 5%.

by lactic acid bacteria, so that it changes the functional
properties of and can be used to replace wheat flour in
the manufacture of wheat-based food products. Several
studies have examined that mocaf can replace wheat

flour technically up to 100 percent as raw material in the
manufacture of brownies, wet cakes and pastries (Ruriani
etal.,2013).

MCF

RBF

|WF|

)

Figure 6. The phorous appearance of chocolate brownies in various flour

Note: AF: Api-Api fruit flour, PF: Pedada fruit flour, MCF: Mocaf, RBF: Red Beans Flour
WEF: Wheat flour (Control)
The Different Superscript notations show significant differences at the test level a = 5%.

Appearance and pore structure of Chocolate Brownies

Based on Figure 6, The picture of the results of research on
making brownies from different flour shows that the fire
fruit flour brownies (A) and pedada fruit (B) appear to have
tight pores, this is because mangrove flour has a smaller
amount of protein if compared to chocolate brownies
derived from wheat flour (E) (based on the data in Figure
6, the pores formed during roasting brown brownies are the
effects of a protein called gluten, which is a protein that
is not soluble in water, has elastic properties like rubber
and is a framework of chocolate brownies so that in the
manufacture of chocolate brownies the presence of gluten
is an absolute requirement that must be contained by
flour to bring up pores and cavities, form the texture and

development of the dough. The best texture and pores are
showed by mocaf flour and red bean flour because it has
sofa softer texture and smaller pores, but pores produced
from mangrove flour also has a small pore but has a texture
that is not soft and uneven because there is a sensation of
mangrove flour grain. According to Dewi’s research (2016),
the pores expected from the organoleptic brownie test results
are small pores and large amounts with roasting as cooking
method. Wheat is a network and framework of brownies as
a result of gluten formation. The protein contained in wheat
flour that is not soluble in water will absorb/absorb water
and form a glute which will hold the gas produced from the
influence of yeast.
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CONCLUSIONS

Based on the research results, brownies are made from
various variations of flour show that in terms of nutrition
and nutrients that, Brownies made from Pedada Mangrove
flour (Sonneratia caseolaris) is the best food source of
energy sources that are high in fiber and lower in calories.
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