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ABSTRACT 

Modified cassava flour (mocaf) can be used as an alternative to wheat flour to reduce 

wheat flour consumption. Previous research has shown that substituting wheat flour with 

mocaf to produce sweet bread with physical and sensory characteristics similar to those of 

sweet bread made from 100% wheat flour requires a maximum of 20%. Efforts to increase 

the mocaf substitution to 40% must be accompanied by product modifications, such as the 

addition of a bread improver, to ensure that the resulting bread remains soft and palatable. 

This study aimed to determine the effect of adding a bread improver on the preference, 

volume expansion, nutritional value, and total calories of sweet bread substituted with 40% 

mocaf. The study was designed using a non-factorial Completely Randomized Design. The 

amount of bread improver added was 0 g (control), 0.2, 0.4, 0.6, and 0.8 g. The results of the 

study showed that the addition of bread improvers had a significant effect (p <0.05) (based 

on the Duncan Multiple Range Test) on total calories, as well as water, ash, protein, and 

carbohydrate content, and preference for texture, outer color, and inner color of sweet bread 

(based on the Dunn post hoc test). There was an increase in water, ash, and protein content 

and a decrease in carbohydrate and total calorie content with increasing amounts of bread 

improver added to sweet bread, making it a healthier alternative to bread. Meanwhile, the fat 

content and bread volume expansion were not affected by the amount of bread improver. The 

panelists liked the color, aroma, texture, and taste of the sweet bread. The addition of a bread 

improver of 0.8 g / 100 g produced bread that could match the nutritional value and total 

calories of sweet bread made from 100% wheat flour (without mocaf substitution). 

Keywords: Bread improver, mocaf, nutritional value, sweet bread, total calories  

INTRODUCTION 

Rapid population growth has led to an 

annual increase in wheat flour consumption in 

China. According to data from the Central 

Bureau of Statistics, in 2023, Indonesia 

imported 10,586.6 million tons of wheat seeds 

(BPS, 2023). Food products made from wheat 

that are often found in the market include 

bread, noodles, cakes, and cookies (Zhang, 

2020).   

The increase in wheat flour 

consumption in Indonesia is driven by the 

continued growth of the wheat flour-based 

product industry, such as bakeries, biscuit 

factories, and instant noodle manufacturing. 

This growth indicates that the Indonesian 

appetite for processed foods made from wheat 

flour remains high. One effort to reduce the 

dependence on wheat flour in sweet bread 

production is to develop substitute ingredients 

that can reduce imported commodities and 

utilize local Indonesian commodities, 

especially in East Kalimantan, namely 

cassava. Modified cassava flour (MoCAF) is 

an alternative substitute for wheat flour 

derived from cassava (Fadilah et al., 2015).  

The abundant availability of cassava in 

East Kalimantan offers an alternative for 

developing flour substitutes using local 

commodities. According to data from the East 

Kalimantan Provincial Food Crops 

Agriculture Service, cassava production 

reached 65,167 tons in 2020 (Dinas 

Pangan,Tanaman Pangan, dan Hortikultara, 

Kalimantan Timur, 2021). Judging from the 
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raw materials used to make mocaf, it has good 

development prospects because of the 

abundant availability of cassava, and the 

possibility of a shortage of raw materials can 

be avoided. 

Mocaf flour resulting from yeast 

fermentation has a water content of 13.14%, 

ash content of 4.82%, protein content of 

1.12%, and fat content of 4.28% 

(Helilusiatiningsih, 2023), and the 

carbohydrate content in the form of amylose 

is quite high, approximately 15-25%  (Tako et 

al., 2014). Research by Yasa et al., (2016) and 

Nur'utami et al., (2020) found that to produce 

sweet bread with physical properties (volume 

expansion) and sensory properties (preference 

for structure, texture, color, and smell of bread 

crumbs) that are close to bread without mocaf 

(100% wheat), the maximum amount of 

mocaf substituted is only 20%.  

This study examined the processing of 

sweet bread by replacing 40 amount of the 

wheat flour with mokaf flour. Bread made 

using mocaf substitution resulted in reduced 

gluten in the dough, resulting in less carbon 

dioxide being trapped in the dough during 

fermentation, resulting in less rise and 

smaller, denser pores. In this study, bread 

improver was added with the aim of helping 

to increase the bread's rising power and the 

preference for sweet bread, so that it can 

match or even be better than the quality of 

sweet bread without mocaf substitution. Bread 

improvers are additives used to make bread 

softer and rise better. Bread improvers are 

made from a mixture of tapioca flour, soy 

flour, flour treatments (sodium stearoyl 

lactylate, calcium sulfate), hemicellulose, 

alpha amylase enzymes, and emulsifiers 

designed to modify the characteristics of 

bread dough. The ingredients of this bread 

improver are thought to affect the nutritional 

content of sweet bread substituted with mocaf 

by 40%. Lambert-Meretei et al. (2010) 

developed a method to evaluate the effect of 

bread improver dosage and concentration on 

bread crumb texture. Bread improver 

(containing lecithin, ascorbic acid, and alpha-

amylase) was added to the flour at 

concentrations of 0.2%, 0.4%, and 0.6%. The 

hardness, chewiness, stickiness, cohesiveness, 

and elasticity of the bread were determined 

using rheological analysis. 

MATERIALS AND METHODS 

Materials 

The basic ingredients used to make 

sweet bread are high-protein wheat flour 

(Cakra Kembar brand) and mocaf flour 

(Ladang Lima brand). Other ingredients 

included a bread improver (Bakerin Plus 

brand), which contained a mixture of tapioca 

flour, soy flour, flour treatment (sodium 

stearoyl lactylate, calcium sulfate, 

hemicellulose enzyme, and alpha amylase 

enzyme), instant yeast (Fermipan brand; the 

yeast to be used was ensured to be active by 

mixing 3 g of yeast and 30 g of sugar into 20 

g of water, then letting it stand for 10 min until 

it foams or bubbles; if foam forms, it means 

the yeast is active), granulated sugar (Gulaku 

brand), butter (Hollman brand), full cream 

milk powder (Dancow brand), chicken eggs, 

and salt. The chemicals used for proximate 

analysis were sulfuric acid, 10% sodium 

hydroxide, 0.02 N hydrochloric acid, catalyst 

(containing sodium sulfate, copper sulfate, 

and selenium), petroleum benzine, saturated 

boric acid, methylene red, and methylene 

blue. All chemicals were obtained from 

Merck (Darmstadt, Germany).  

Experimental Design 

This study used a non-factorial 

completely randomized design consisting of 

five levels of bread improver amount 

treatment, each carried out with three 

replications. The bread improver amount 

treatments consisted of: control (0.0 g), 0.2, 

0.4, 0.6, and 0.8 g. was made from wheat flour 

and mocaf flour at a ratio of 60:40. The total 

raw material of the flour mixture per treatment 

was 100 g. For comparison, sweet bread (PM) 

was prepared using 100% wheat flour without 

the addition of mocaf and without the addition 

of bread improver. 

Research Parameters 

The parameters tested in this study 

were preferences (hedonic test) for the color, 

aroma, taste, and texture of the bread, the 

bread volume expansion test, the proximate 

test (nutritional value), and the total calorie 

content of the bread. The hedonic test for the 

color, aroma, texture, and taste of sweet bread 

substituted with mocaf used 25 untrained 

panelists, following the method suggested by 
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Setyaningsih et al. (2010). Bread volume 

expansion testing was performed according to 

the method suggested by Wardani et al. 

(2012), with some modifications. Proximate 

tests covering water, ash, fat, protein, and 

carbohydrate content were performed 

according to the method described by AOAC 

(2019), and total calorie testing using the 

Atwater factor was performed according to 

Almatsier (2002). 

Data Analysis 

Sensory hedonic test data were 

analyzed using the non-parametric Friedman 

test. If the test results showed a significant 

difference between the treatments, a Dunn test 

was performed. Data from the bread volume 

expansion test, proximate test, and total 

calories were analyzed using a one-way 

analysis of variance (one-way ANOVA) test, 

with a further test using Duncan's Multiple 

Range Test (DMRT). If the data distribution 

shows that it is not normal or/and not 

homogeneous, the test was switched to using 

the Kruskal-Wallis test, which was followed 

by a Tukey difference test if there was a 

significant difference between treatments.  

Processing of Sweet Mocaf Bread 

Sweet Mocaf Bread (SMB) processing 

for each treatment uses raw materials of high 

protein wheat flour (60 g), mocaf flour (40 g), 

granulated sugar (30 g), full cream milk 

powder (12 g), instant yeast (3 g), 1 g salt, 

bread improver (BI) (the amount of BI 

according to the treatment is 0.0, 0.2, 0.4, 0.6, 

and 0.8 g). All dry ingredients were placed in 

a dry container and stirred with a spatula until 

evenly mixed. Next, a mixture of 30 g of 

chicken egg yolk and white was added and 

stirred evenly using a mixer, starting with low 

to high speed until a semi-smooth texture was 

obtained. Then, 15 g of butter was added, and 

stirring was continued using a mixer at high 

speed. During the stirring process, sufficient 

water is required to form a dough until it 

becomes smooth. Next, the first fermentation 

process was carried out for 60 min, after 

which the dough was deflated, and continued 

by weighing the dough was weighed as much 

as 50 g each. The dough was shaped into balls 

and placed on a baking sheet lined with the 

parchment paper. The dough was then proofed 

for 30 min. The dough was baked in an 

electric oven at 170 °C for 25 min or until 

cooked through. The comparison bread (PM) 

in this study was an original sweet bread made 

with 100 g of wheat flour, without the addition 

of mocaf and BI, while the other ingredients 

were the same as in the SMB. 

 

RESULTS AND DISCUSSION 

Sensory Hedonic Characteristics 

(Preference) on Sweet Mocaf Bread 

The recapitulation of the data from the 

results of the preference test for color, aroma, 

texture, and taste of sweet bread substituted 

with mocaf is presented in Table 1. 

Table 1. Effect of the amount of bread improver (BI) on the sensory hedonic characteristics of 

sweet mocaf bread 

BI (g) 
Color 

Aroma Texture Taste 
Outer of bread Inside of bread 

0.0 3a 4a 4 4a 4 

0.2 4ab 4ab 4 4b 4 

0.4 4a 4ab 4 4bc 4 

0.6 4a 4ab 4 4ac 4 

0.8 4b 4ab 4 4a 4 

PM 4b 4b 4 4b 4 

Note: Data (median) were obtained from 75 responses. Data were analysed by Friedman test. Data within 

the same column followed by different letter showed a significant difference (Dunn's test, p<0.05). 

PM: comparison of sweet bread made from 100% wheat flour, without mocaf substitution, and without the 

addition of BI (bread improver). Preference score: 1=dislike very much, 2=dislike, 3=like somewhat, 

4=like, 5=like very much  
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The addition of BI did not significantly 

affect the panelists' preference for the aroma 

of the control, SMB, and PM samples. All 

treatments were preferred by the panelists 

(score: 4). The formation of bread aroma is 

more influenced by the basic ingredients used, 

such as yeast, which produces enzymes that 

ferment/convert compounds that produce 

alcohol and carbon dioxide, resulting in the 

distinctive aroma of bread will be formed due 

to the formation of acids, aldehydes, and 

esters. Although mocaf flour has a distinctive 

aroma, this aroma is masked by the use of 

other ingredients such as milk, butter, and 

eggs, which have stronger aromas. This is 

what makes the bread smell distinctly 

different. 

The panelists preferred (score 4) the 

texture of the sweet bread in all SMB and PM 

treatments. With the addition of 0.6 g BI, the 

texture began to become slightly sandy, and 

with the addition of 0.8 g BI, the texture was 

very brittle and sandy/crumbly. This 

extremely brittle and sandy/crumbly texture 

indicates that the composition exceeds the 

recommended usage limit. This is in 

accordance with Kusnedi (2021), who 

reported that using the recommended 

composition, BI could work optimally 

without disrupting the function of other 

ingredients. However, if the amount is less 

than the recommended composition, there is a 

high possibility that the bread will be dense, 

and if it exceeds the upper limit of use, the 

gluten chain will be damaged, and the bread 

dough structure will become brittle.  

There was no significant difference in 

taste preferences among all treatments, and 

the panelists preferred the taste of SMB (score 

4). Based on research by Kartikasari et al. 

(2019), the use of BI does not interfere with 

the taste of the resulting bread; in fact, the 

addition of BI helps improve and balance the 

taste of sweet bread. The combination of 

enzymes (alpha amylase, hemicellulose, and 

protease) in the BI composition breaks down 

starch into simple sugars, which are a food 

source for yeast fermentation, producing gas, 

which also increases the sweetness of bread 

(Kusnedi, 2021). In addition, BI can help 

control the acidity level in bread by balancing 

the fermentation and baking processes, which 

reduces the overly strong sour taste that can 

appear in bread fermented for too long.  

Volume Expansion of Bread  

The data from the volume expansion 

test of sweet bread substituted with mocaf  

(SMB)and the comparison bread (PM) are 

presented in Table 2. 

Table 2. Effect of bread improver on volume 

expansion of sweet bread substituted with 

mocaf 

Bread improver 

(g) 

Volume expansion of 

SMB (%) 

0.0 37.10±0.26a 

0.2 39.09±1.47a 

0.4 40.59±1.72ab 

0.6 42.96±1.38ab 

0.8 44.19±1.83ab 

PM 47.54±1.63b 

Notes: Data (mean ± SD) obtained from three 

replicates. Data were analyse by Kruskal-Wallis 

test. Data within the column followed by different 

letter showed significant differences (Tukey test, 

p<0.05). PM: Sweet bread made from 100% wheat 

flour, without mocaf substitution and without the 

addition of bread improver (BI).  

The addition of BI significantly 

affected the expansion power of the resulting 

SMB. The increase in the amount of BI 

showed an increase in the volume of SMB, 

which ranged from (37.10% to 44.19%. PM 

bread had the highest volume expansion, 

namely 47.54%. The increase in the amount of 

BI made the dough more elastic to trap CO2 

gas produced during fermentation by yeast, 

allowing the dough to expand and form pores. 

(Rosalina et al., 2018). Penelitian terdahulu 

yang dilakukan oleh Previous research 

conducted by Nur’utami et al. (2020) howed 

that the higher the percentage of mocaf flour 

added, the lower the rise power of sweet 

bread. This is because mocaf does not contain 

gluten protein, which can form dough 

elasticity, increase the CO2 capture capacity 

of yeast fermentation, and form the dough 

structure (Putri, 2023). Therefore, by adding 

BI, which contains a combination of alpha 

amylase and hemicellulose enzymes, it 

functions to cut the starch in the bread dough 

into simple sugars, which are a food source for 
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yeast for fermentation, producing gas, which 

increases the expansion of the bread volume.  

Nutritional Value And Total Calories  

The proximate testing results of sweet 

bread substituted with mocaf, including water, 

ash, fat, protein, carbohydrate, and total 

calorie content, are presented in Table 3.  

The addition of different amounts of BI 

significantly affected the SMB moisture 

content. The moisture content of the sweet 

bread ranged from 15.40 to 23.00%. These 

test results still meet the bread quality 

standards according to SNI 01-3840-1995, 

which is a maximum of 40%. Making bread 

using mocaf flour requires the addition of 

ingredients that can help bind the starch 

granules to maintain the attractive force 

between the starch granules and the gas in the 

dough. (Koswara, 2009). Bread improvers 

(BI) bind starch granules in dough, ensuring 

proper gas retention during fermentation. 

Furthermore, BI contains the enzyme 

amylase, which breaks down starch into 

smaller molecules, helping the yeast absorb 

water and increase gas production in the 

dough (Chen et al., 2021), and emulsifiers that 

can strengthen gluten and increase the ability 

of amylose to retain moisture, thus allowing 

bread dough to retain more water and produce 

bread that rises and has a good texture. 

Table 3. Effect of the amount of bread improver (BI) on the nutritional value and total calories of 

sweet bread substituted with mocaf (SMB)  

Bread 

improver (g) 

Water content 

(%) 

Ash content 

(%) 

Protein 

content (%) 

Fat content 

(%) 

Carbohydrat 

content (%) 

Calories 

(kkal/100 g) 

P1 (0,0)  15.41±0.18a 1.56±0.04a 9.07±0.06a 11.19±0.20 62.76±0.21f 388.11±1.25e 

P2 (0,2)  16.26±0.11b 1.85±0.01b 9.22±0.04b 11.26±0.12 61.41±0.14e 383.87±0.89d 

P3 (0,4)  17.44±0.14c 2.35±0.05c 9.53±0.08c 11.38±0.19 59.29±0.18d 377.79±1.29c 

P4 (0,6)  18.48±0.14d 2.94±0.04d 9.75±0.10d 11.39±0.20 57.42±0.24c 371.28±1.38b 

P5 (0,8)  20.37±0.07e 3.34±0.03e 10.02±0.04e 11.58±0.20 54.69±0.11b 363.09±1.35a 

PM  23.00±0.50f 1.48±0.19a 13.52±0.13f 11.80±0.30 50.43±0.94a 361.10±1.53a 

Notes: Data (mean ± SD) were obtained from three replicates. Data were analysed by ANOVA. Data within 

the same column followed by different letter indicate a significant difference (DMRT, p<0.05). PM: sweet 

bread made from 100% wheat flour without mocaf substitution and without the addition of bread improver.  

The ash content of the SMB increased 

with the amount of BI used. Bread improvers 

also contain minerals such as magnesium, 

calcium, and potassium. These minerals come 

from the raw materials in the BI content, such 

as soybean flour, tapioca, and calcium sulfate. 

This can enhance the interaction between 

minerals in the bread dough, resulting in 

complex compounds that contribute to the 

increase in the ash content of sweet bread 

substituted with mocaf. 

The protein content of SMB increased 

with an increase in BI. The protein content of 

bread is influenced by the type of flour used 

and the added protein sources, such as milk, 

eggs, and other additives (Nuraisyah et al., 

2018). Mocaf flour has a much lower protein 

content than high-protein wheat flour, which 

has approximately 12-14% protein. (Abidin et 

al., 2013). Therefore, substituting 40% wheat 

flour with mocaf flour reduced the overall 

protein content of the sweet bread. In sweet 

bread preparation, mocaf substitute flour 

enhances gluten network formation, thereby 

retaining moisture and improving the dough 

structure. This improved dough structure 

allows the proteins from the ingredients to 

mix evenly and bind tightly within the dough 

(Kartikasari et al., 2019). Bread improvers 

contain protein derived from soybean flour, 

malt, and tapioca flour, although the amounts 

are small. Therefore, using more BI can 

increase the protein content of sweet bread 

substituted for mocaf by 40%. 

The fat content of SMB ranged from 

11.19% to 11.58%. The addition of BI did not 

significantly affect SMB fat content. This is 

because the added BI was in small amounts 

and contained only a small amount of fat 

derived from soy flour and tapioca flour. 

Meanwhile, the largest amount of fat in SMB 

comes from the ingredients used in making 
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sweet bread, such as eggs, milk, butter, and 

flour. Therefore, overall, BI did not affect the 

fat content of SMB. The use of ingredients 

such as eggs, butter, and milk is important for 

producing sweet bread that tastes delicious 

with a soft and fragrant texture (Male et al., 

2017). The fat content of the sweet bread was 

higher than the maximum sweet bread quality 

standard according to SNI 01-3840-1955, 

which is 3. The fat content of SMB was also 

not significantly different from that of PM 

bread. 

The carbohydrate content of SMB 

ranged from 54.69 to 62.76%. Other 

nutritional components can also affect the 

carbohydrate content calculated using the by-

difference method (Riskiani et al., 2014). 

Differences in the carbohydrate content of 

ingredients, such as flour, also affect the 

carbohydrate content of sweet bread (Hastian 

and Basir, 2022). The carbohydrate content of 

SMB decreased with increasing amounts of 

added BI and was higher than that of PM 

bread. Mocaf contains approximately 87.3% 

carbohydrate, whereas wheat flour contains 

approximately 60-68% carbohydrate 

(Dwipayanti et al., 2020). 

The total calories of SMB ranged from 

363.09 to 388.11 kcal, which was higher than 

the total calories of PM bread (361.10 kcal). 

The total calorie content of sweet bread is 

influenced by nutritional components such as 

fat, protein, and carbohydrates. The energy 

obtained from food products is usually 

expressed in calorie units. The total calories 

were determined using an empirical 

calculation method by converting nutritional 

components, such as fat, protein, and 

carbohydrates, into kilocalorie units by 

multiplying these components by a 

conversion factor. The conversion factors for 

fat, protein, and carbohydrates are 9, 4, and 4 

kcal, respectively (Almatsier, 2002). The 

higher the amount of BI used in making sweet 

bread as a mocaf substitute, the lower the total 

calories of the sweet bread produced. This is 

because BI increases the functional properties 

of flour, thereby reducing the need for high-

calorie ingredients, such as fat and additional 

sugar, in the process of making sweet bread. 

 

CONCLUSION 

The addition of bread improver had a 

significant effect (p<0.05) on the preference 

for texture, outer color, inner color, volume 

expansion, water content, ash content, protein 

content, carbohydrate content, and total 

calories of sweet bread with mocaf. There was 

an increase in water, ash, and protein content 

and a decrease in carbohydrate and total 

calorie content with increasing amounts of 

bread improver added to sweet bread, making 

it a healthier alternative to bread. Meanwhile, 

the fat content and bread volume expansion 

were not affected by the amount of bread 

improver. From a sensory perspective, sweet 

bread was preferred for outer color, inner 

color, aroma, texture, and taste, equaling the 

preference for sweet bread without mocaf 

substitution and without the addition of bread 

improver. The addition of a bread improver at 

0.8 g / 100 g produced bread that matched the 

nutritional value and total calories of sweet 

bread made from 100% wheat flour (without 

mocaf substitution). 
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