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Crackers are a type of biscuit made from hard dough that has been fermented. They are 

flat, have a salty taste, have a crunchy texture, and have layers when broken. Fermentation 

time influences the product's appearance, aroma, and nutritional quality. The Indonesian 

population does not consume enough fiber, which can increase obesity rates. Dietary fiber 

is contained in mocaf flour, red bean flour, and rice bran. The research aims to determine 

the proportion of wheat flour, mocaf flour, red bean flour, and rice bran with variations 

in fermentation time on the preference value of crackers. This research used a Completely 

Randomized Design (CRD), arranged factorially with 2 factors. Factor I is the ratio of 

wheat flour, mocaf flour, red bean flour, and rice bran 70:21:4.5:4.5; 70:15:7.5:7.5; and 

70:9:10.5:10.5. Factor II fermentation time 20 minutes; 40 minutes; and 60 minutes. The 

best treatment is crackers with a ratio of 70:21:4.5:4.5 with 40 minutes of fermentation. 

It has a color score of 3.38 (brownish yellow), an aroma score of 3.36 (normal), a taste 

score of 3.40 (normal), and a texture score of 3.36 (normal). 
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1. INTRODUCTION  

1.1. Research Background 

The level of pastry consumption in Indonesia 2020 reached 1.83 

kg/capita/year [1]. The types of pastries on the market, such as 

biscuits, cookies, wafers, and crackers, are very diverse. Crackers 

are a type of biscuit made from hard dough that has gone through 

a fermentation process, is flat, has a salty taste, has a crunchy 

texture, and if it is broken across, it has a layered [2]. Crackers on 

the market generally have a sweet taste with the addition of jam 

topping. Consuming too many simple carbohydrates and low 

fiber causes an increase in obesity rates [3]. Health research data 

in 2018 reported that 95.5% of the Indonesian population didn't 

consume enough fiber; this figure increased from 2013 with a 

prevalence of 93.5% [4]. Dietary fiber is obtained from fruit, 

vegetables, mocaf flour, red beans, rice bran, and others. The 

fermentation process in making crackers aims to ripen some of 

the dough and provide the texture and taste of the crackers so the 

dough is easy to handle and produces products of good quality 

[5]. Fermentation time influences the quality of the product's 

appearance, aroma, and nutrition [6]. Based on the explanation 

above, this research aims to determine the proportion of wheat 

flour, mocaf flour, red bean flour, and rice bran with variations in 

fermentation time on the preference value of crackers. 

1.2.  Literature Review  

Crackers are a type of pastry that has a crunchy texture and low 

water content, so they have a long shelf life ranging from several 

weeks to several months [7]. The materials used to make crackers 

can be divided into materials that function as a binder and texture-

softening materials. The binding or dense dough-forming 

ingredients are wheat flour, water, and salt. Meanwhile, the 

ingredients that function to soften the texture are butter or 

margarine and baking soda [8]. Making crackers is divided into 

several stages: preparation and weighing of ingredients, mixing, 

fermentation, sheet formation, lamination, shaping, and baking 

[8]. 

In the fermentation process, starch from wheat flour and 

sucrose. The enzymes α and β amylase, naturally found in wheat 

flour, will break down starch into maltose, which will be used in 

yeast fermentation. Yeast cells produce the enzyme maltase, 

which converts maltose into glucose. At the same time, the yeast 

will break down a small amount of sucrose from the added sugar 

into glucose and fructose, and a group of enzymes called zymase 

is broken down to produce CO2 gas and ethanol [9]. The 

development of this gas causes the dough to expand and makes 

the dough lighter and bigger [10]. Fermentation time influences 

the quality of the product's appearance, aroma, and nutrition [6]. 

The longer the fermentation takes, the more opportunity the yeast 

will have to increase gas and develop the dough further. Yeast 
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will produce CO2 gas and form pores in the dough if the yeast gets 

sugar and carbohydrates as a source of nutrition during the 

fermentation process [5]. 

Dietary fiber is a component of plant tissue resistant to 

hydrolysis by enzymes in the stomach and small intestine. Total 

dietary fiber consists of soluble and insoluble dietary fiber [11]. 

Dietary fiber can influence insulin sensitivity independently and 

impact appetite [12].  Consuming dietary fiber, mastication takes 

longer, and this will stimulate more secretion of saliva (saliva) 

and gastric fluid. This excessive secretion causes the stomach to 

feel full. In addition, with the presence of fiber, the absorption of 

nutrients (starch, sugar, protein, fat) will be hampered, so fat will 

be oxidized, and energy will be reduced [13]. 

Wheat flour is made by grinding the inner wheat grain or 

endosperm without involving the bran and bran, the outer layer 

[14]. The wheat flour compound that can bind dough is gluten. 

Gluten is elastic and chewy, which can increase dough expansion 

[15]. Mocaf flour is known as an alternative cassava flour 

substitute for wheat. The word mocaf itself is an abbreviation of 

Modified Cassava Flour, which has a different character from 

ordinary cassava flour, and mocaf has a degree of viscosity, 

gelation ability, rehydration power, and ease of dissolving that is 

better than ordinary cassava flour [16]. The dietary fiber content 

in mocaf flour is 6.0% [17]. Red beans are a functional food with 

low fat content and a low glycemic index 26 [18]. Red bean flour 

has a dietary fiber content of 3.53% [19]. Rice bran is waste in 

the process of milling grain and polishing rice. Milling and 

polishing rice will produce 16 – 28% husk, 6 – 11% bran, 2 – 4% 

rice bran, and around 60% endosperm [20]. Rice bran contains 

more than 20% dietary fiber [21]. 

There are supporting ingredients used to add functional 

content and strengthen the taste and texture of crackers. 

Sunflower seeds contain 1% fiber [22]. Chia seeds contain 30% 

dietary fiber [23]. Moringa leaves contain 7.92% fiber [24]. 

Canola oil can be used as a substitute for butter [25]. Stevia is low 

in sugar but provides a sweeter taste that is higher than regular 

sugar, low in calories, suitable for diabetics, and safe for long-

term use; stevia sugar has 4.5% reducing sugar [26].  

1.3. Research Objective 

The study aims to determine the proportion of wheat flour, mocaf 

flour, red bean flour, and rice bran with variations in fermentation 

time on the crackers' preference value and determine the best 

crackers' dietary fiber content. 

2. MATERIALS AND METHODS 

2.1. Materials and Tools 

The raw materials used in the research consisted of wheat flour 

(from PT. Bogasari Flour Mills), mocaf flour (from CV. Agung 

Bumi Agro), red bean flour (from PT. Lingkar Organik), and rice 

bran (from CV. Raissa Beauty). The equipment used in the 

research consisted of a Digipounds digital scale, a Rinai oven, and 

a Miyako mixer.  

 

2.2. Design of Experiment and Analysis 

This research used a Completely Randomized Design (CRD) 

arranged factorially with two factors. Factor I is the proportion of 

wheat flour, mocaf flour, red bean flour, and rice bran, and factor 

II is fermentation time. The data obtained were analyzed using 

Analysis of Variance (ANOVA) at the 5% level. If there is a real 

difference, a further test using Duncan's Multiple Range Test 

(DMRT) 5% method is carried out—data analysis using the SPSS 

26 for Windows program. 

Table 1. The treatment combination of crackers 

Factor I 
Factor II 

B1 B2 B3 

A1 A1B1 A1B2 A1B3 

A2 A2B1 A2B2 A2B3 

A3 A3B1 A3B2 A3B3 

Wheat Flour: Mocaf Flour: Red Bean Flour: Rice Bran (%): 

Fermentation time 

A1B1 = 70: 21: 4.5: 4.5: 20 minute 

A1B2 = 70: 21: 4.5: 4.5: 40 minute 

A1B3 = 70: 21: 4.5: 4.5: 60 minute 

A2B1 = 70: 15: 7.5: 7.5: 20 minute 

A2B2 = 70: 15: 7.5: 7.5: 40 minute 

A2B3 = 70: 15: 7.5: 7.5: 60 minute 

A3B1 = 70: 9: 10.5: 10.5: 20 minute 

A3B2 = 70: 9: 10.5: 10.5: 40 minute 

A3B3 = 70: 9: 10.5: 10.5: 60 minute 

2.3. Research Produce 

This study's process of making crackers is based on modifying 

the previous research method [27] by mixing all the ingredients 

and fermenting at room temperature (± 30°C). Bake at 160℃ for 

18 minutes.  

2.4. Observation  

Sensory attributes selected to assess the quality of crackers are 

aroma, taste, color, taste, and texture. There were 25 panelists 

giving scores on each parameter.  

Colour : 

1 = very brown 

2 = brown 

3 = brownish yellow 

4 = yellow 

5 = very yellow 

Aroma : 

1 = pleasant 

2 = quite pleasant 

3 = normal 

4 = quite typical crackers 

5 = typical crackers 

Taste : 

1 = bitter 

2 = quite bitter 

3 = normal 

4 = quite savory 

5 = savory 

Texture : 

1 = hard 

2 = quite hard 

3 = normal 

4 = quite crispy 

5 = crispy 
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3. RESULT AND DISCUSSION 

Sensory scores of crackers from various treatments can be seen in 

Table 2.  The sensory attributes analyzed are color, aroma, taste, 

and texture. 

 

Table 2. Sensory Analysis of Crackers 

Treatment 
Sensory Attributes 

Color Aroma Taste Texture 

A1B1 3.52 3.44 3.28 3.00 

A1B2 3.38 3.36 3.40 3.36 

A1B3 2.96 3.08 3.64 3.56 

A2B1 3.44 3.40 3.16 2.64 

A2B2 2.92 3.16 3.36 2.84 

A2B3 2.76 2.88 3.44 3.48 

A3B1 2.72 3.32 2.88 2.60 

A3B2 2.60 3.12 2.96 2.88 

A3B3 2.36 2.84 3.32 3.44 

 

 
  

A1B1 A1B2 A1B3 

   

A2B1 A2B2 A2B3 

   

A3B1 A3B2 A3B3 

 

Figure 1. Crackers from all treatments 

3.1. Color 

Color is a very important quality attribute; even though the 

product has high nutritional value, good taste, and good texture if 

the color is not attractive, it will cause the product to be less 

attractive to consumers. Therefore, color is one thing that 

influences people to consume a product. People can usually 

assess whether they like the product or not from its color [28]. 

The results of the color attribute testing research showed that 

crackers with a proportion of wheat flour, mocaf flour, red bean 

flour, and rice bran of 70: 21: 4.5: 4.5 with a fermentation time of 

20 minutes were most liked by the panelists with a score of 3.52 

(yellow). The results of research testing color attributes show that 

the proportion of mocaf flour and the shorter the fermentation 

time, the more panelists prefer it because it has a color that is not 

too brown. 

This is due to the increasing use of red bean flour and rice 

bran, which causes the color to become browner. Red bean flour 

is reddish brown [19]. Rice bran flour is light brown or yellowish 

brown [29]. This is different from mocaf flour, which is bright 

white [30]. If the proportion of mocaf flour is greater than red 

bean flour and rice bran, the color of the crackers will be yellower. 

The protein content of 19.48% and carbohydrates of 58% in red 

bean flour influence the product's color to become increasingly 

brown. Red bean flour contains high levels of protein and 

carbohydrates; mixed with other ingredients will cause a Maillard 

reaction, which results in a dark color that increases in the 

processed product as the proportion of ingredients used increases 

[31]. 

The color change is due to the Maillard reaction that occurs 

during the fermentation process [32]. The Maillard reaction can 

produce brown material due to the formation of melanoidin 

compounds, which affect the brightness of a material [33]. The 

longer the fermentation time, the darker the color produced [34]. 

3.2. Aroma 

Aroma is more related to the five senses of smell. The aroma can 

only be recognized in the form of steam. The aroma received by 

the nose and brain is a mixture of four main odors: fragrant, sour, 

rancid, and burnt. Aroma is a very important factor in determining 

the level of consumer acceptance of a product because before 

eating it, consumers usually first smell the aroma of the product 

to assess whether the product is worth eating. The product will be 

accepted by the public if the aroma of the product is not strong or 

bland [35]. 

The results of the aroma attribute testing research showed that 

crackers with a proportion of wheat flour, mocaf flour, red bean 

flour, and rice bran of 70: 21: 4.5: 4.5 with a fermentation time of 

20 minutes were most liked by the panelists with a score of 3.44 

(normal). The results of research testing aroma attributes show 

that the proportion of mocaf flour and the shorter the fermentation 

time, the more panelists prefer it because it has a normal aroma. 

The less red bean flour and rice bran were used, the more the 

panelists preferred them. This is because if the proportion of red 

bean flour and rice bran is higher, the aroma of the crackers will 

be more pleasant. The unpleasant aroma of rice bran is caused by 

the lipase enzyme in the rice bran, which can quickly catalyze the 

oxidation reaction so that the fat becomes pleasant and affects the 

resulting aroma [31]. The aroma of rice bran is formed by the 

presence of volatile components of tocophenol oil and the 

influence of the Maillard reaction [36]. The pleasant aroma of red 

beans is caused by the activity of the lipoxygenase enzyme, which 

is usually found in beans [37]. 

The results of research testing aroma attributes show that the 

longer the fermentation, the less the panelists like it; this is 

because the aroma becomes more intense from the fermentation 

process. Fat oxidation can cause rancidity, but if the fat oxidation 

process has not continued, it will produce an aroma that the 

panelists like [38]. Fermentation time also influences product 

quality; fermented products are acceptable in appearance, aroma, 

and nutrition [6]. 

3.3. Taste 

Taste is different from smell and involves more of the five senses 

of the tongue. Taste sensing can be divided into four main tastes: 

salty, sour, sweet, and bitter. Taste is formed due to a response to 

chemical stimulation by the taste buds (tongue). Taste is one of 

the most important indicators in determining whether a product is 
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accepted. The reception response is greatly influenced by each 

person's sense of taste (tongue) [39]. 

The results of the research testing taste attributes showed that 

crackers with a proportion of wheat flour, mocaf flour, red bean 

flour, and rice bran of 70: 21: 4.5: 4.5 with a fermentation time of 

60 minutes were most liked by the panelists with a score of 3.64 

(quite savory). The results of research testing taste attributes show 

that the greater the proportion of mocaf flour and the longer the 

fermentation, the more panelists like it because it has quite a 

savory taste. 

Panelists preferred crackers with a smaller proportion of red 

bean flour and rice bran because they did not taste bitter. Previous 

research explains that too much red bean flour can cause the 

product's bitterness [40]. Adding rice bran reduces the taste level 

of the product because the more rice bran flour is added, the more 

bitter the product tastes because it contains saponins [41]. The 

bitter taste of red bean flour is covered by mocaf flour, and the 

savory taste of other supporting ingredients such as fat and 

sunflower seeds. 

 The fermentation time affects the product's taste because the 

longer the fermentation takes, the more complex the taste 

becomes. The soft aroma will turn sharp if the fermentation 

process takes longer [42]. Fermentation in crackers aims to 

process part of the dough, forming the texture and taste of the 

crackers so that the dough is easy to handle and can produce good 

quality products [5]. 

3.4. Texture 

Texture is a sensation of pressure observed by the mouth (when 

bitten, chewed, and swallowed) or touched with the fingers. The 

various types of texture sensing include wetness, dryness, 

smoothness, roughness, and oiliness [28]. The texture of biscuits 

(including crackers) includes hardness, crunchiness, ease of 

breaking, and consistency in the first bite [43]. 

The results of the research testing taste attributes showed that 

crackers with the proportion of wheat flour: mocaf flour, red bean 

flour, and rice bran 70: 21: 4.5: 4.5 with a fermentation time of 

60 minutes were most liked by the panelists with a score of 3.56 

(quite crispy). The results of research testing texture attributes 

show that the proportion of mocaf flour and the longer the 

fermentation, the more panelists prefer it because it has a quite 

crispy texture. 

The crackers texture that the panelists liked was crackers with 

a crunchy texture. The factor influencing crispness is the amount 

of water evaporating during the roasting process [44]. If more 

water cannot evaporate, the crispness will decrease. The high 

amylopectin content can also cause the crispness value. The 

higher the amylopectin, the resulting product will be fluffy and 

crispier. The more the proportion of mocaf, the more the panelists 

prefer the texture [45]. This is because mocaf contains 19% 

amylose and 81% amylopectin [46]. The amylopectin content of 

mocaf flour is higher than red bean flour, which has an 

amylopectin content of 61% [47], and rice bran has 21.80% 

amylopectin [48]. 

The longer fermentation can affect the water content so that 

the water content in the crackers decreases. The low water content 

affects the texture of the crackers; the lower the water content, the 

crispier the texture of the crackers. As long as the water content 

in the product increases, the hardness will increase, and the 

friability and crispness of the product will also decrease [5]. 

Gluten in crackers can hold CO2 gas produced by yeast during 

fermentation, so the more CO2 gas that can be trapped, the more 

air cavities are produced, and the structure becomes looser and 

easier to break [45].  

4. CONCLUSION 

Based on the panelists' preference for crackers products, the best 

treatment was crackers with the proportion of wheat flour, mocaf 

flour: red bean flour, bran 70: 21: 4.5: 4.5 with a fermentation 

time of 40 minutes. It has a color score of 3.38 (brownish yellow), 

an aroma score of 3.36 (normal), a taste score of 3.40 (normal), 

and a texture score of 3.36 (normal). 
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