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ABATRACT 

Suweg, Indonesian name for Elephant foot yam (Amorphophallus paeoniifolius) is a local root crop of Indonesia that 

rich in carbohydrate with low glycemic index and high fiber that potentially developed as healthy food product by 

adding source of protein, e.g. mung bean (Vigna radiata). The aim of this study was to determine the acceptability of 

steamed brownies made from combination of suweg flour and mung bean flour. The research used a completely 

randomized design, consisting of formulation for making the brownies with the percentage ratio of suweg flour and 

mung bean flour as follows: 100%:0%, 90%:10%, 80%:20%, and 70%:30%. The results of the acceptability test showed 

that the ratio of adding suweg flour and mung bean flour affect color (p=0.036), texture (p=0.001), taste (p = 0.035), 

and overall organoleptic test (p=0.019) of the brownies. The formulation ratio of suweg and mung bean flour of 

70%:30% was the most preferred brownies by the panelist. The higher addition of mung bean flour, the more preferred 

brownies suweg by the panelists. 
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1. INTRODUCTION 

 

Indonesia's dependence on imports of wheat is quite 

high. The Indonesian Wheat Flour Producers 

Association (Aptindo) reported that estimates that in the 

next decade the demand for wheat will increase 10 

million tons annually [1].  The executive director of the 

Aptindo mentioned that in 2019-2000, Indonesian’s 

wheat flour consumption increases around 70% 

compared to the previous year [2]. One effort to 

overcome this is by optimizing the potential of local 

food that can be used as an alternate for flour such as 

mocaf or cassava flour and suweg flour. Suweg, the 

Indonesian name for Elephant foot yam 

(Amorphophallus paeoniifolius) is a tuber plant that 

usually thrives under other plants and have been widely 

cultivated in Indonesia with a fairly large production. 

Suweg has the potential to be developed as a food 

diversification substitute for wheat flour, because the 

energy and carbohydrate content is almost the same as 

wheat. In 100 g of  suweg flour contains 332 calories of 

energy and 76.1 g of carbohydrates; while wheat 

contains 333 calories of energy and 77.2 g of 

carbohydrates; however the protein content of suweg is 

lower (5.7 g) than wheat (9 g). Suweg is also that 

classified as a low glycemic index food (<55) of 42 and 

high in fiber of 13.71% [3]. Hence, it can be used as an 

alternative food for someone in low glycemic index diet, 

such as diabetic people and obesity. 

Suweg tuber traditionally processed by steaming and 

then served with grated coconut in Indonesia. Apart 

from steaming, there have not been many variants of 

processing suweg tubers [4]. Utilization suweg bulbs in 

providing products will be easier if used as 

flour. Materials used in the form of flour will be easily 

processed into a variety of processed products and the 

relatively long storage [5].   

Variations in food processing from suweg flour that 

have been carried out are biscuits and 

brownies. However, the use of suweg flour in some 
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foods as a substitute for wheat flour in its processing has 

been unable optimal. Therefore, it is still necessary to 

develop formulations processed products suweg by 

substituting other food to increase the nutritional value 

of protein. The benefits of this substitution is to 

supplement deficiencies in each of the ingredients 

[6]. For example, based on calculations using the 

Indonesia Food Composition Tables, the addition of 100 

g of green beans in food products of suweg will increase 

the protein content of 22.9 g and fiber 7.5 g [7]. 

Brownies are a type of wet cake that does not require 

the development of gluten and suitable for processing 

suweg flour which has a low protein content [8,9]. The 

manufacturing process is also simple from using the 

oven or just by simple steaming. Processing of brownies 

by steaming can also produce a soft texture because the 

steaming process does not remove a lot of water in the 

ingredients [10].   

This study aimed to test the acceptability of steamed 

brownies from suweg flour substituted with mung bean 

flour. The use of these local ingredients is expected to 

add variety to the processing of suweg that is nutritious 

and acceptable to the community. 

2. RESEARCH METHODS 

 

2.1. Research Design 

A completely randomized design with 4 

formulations consisting of 1 control and 3 different 

formulations was performed to produce the acceptable 

steamed brownies made from suweg and mung bean 

flour. A preliminary test was conducted on May 26, 

2021 to find out whether suweg flour can be made into 

brownies. The ratio of suweg flour and mung bean flour 

used in the preliminary study refer to the manufacture of 

suweg biscuits [11]. Other ingredients were added to 

make brownies such as margarine, egg, sugar, emulsifier 

and chocolate bar (Table 1).  

 

2.2. Brownies Production 

2.2.1. Ingredients 

The ingredients for making the brownies were suweg 

flour, mung bean flour, margarine, eggs, sugar, 

emulsifiers, and chocolate bars (Table 1). Suweg flour 

and mung bean flour were bought online from Bantul 

Yogyakarta. Other materials were bought from a local 

grocery store in Kudus. 

 

2.2.2. Utensils  

The equipment used in the study included digital 

scales, basins, pans, steamers, trays, dough mixers, 

stirrers,  spoons, and baking sheets. 

 

2.2.3. Brownies Processing Stage 

Manufacture brownies follow the previous 

procedure [12]. The process of making brownies with 

substitution suweg flour and mung bean flour include 

preparing materials and equipment, weighing the 

materials in accordance with the treatment formulation 

as shown in Table 1. First, melted a piece of chocolate 

and margarine and set it aside. Other ingredients such as 

eggs, sugar, and emulsifier were mixed in a bowl, then 

added suweg flour and mung bean flour, then stirred 

until smooth. After that, added the melted chocolate and 

margarine into the  bowl, then stired until the dough was 

mixed. Poured the dough into a pan and steamed for +30 

minutes, then turned off the stove and removed the 

brownies from the pan. The suweg brownies were ready 

to be served (Diagram 1). 

 

2.2.4. Acceptance Analysis 

 A hedonic test was used to determine differences in 

quality in several similar products by giving a score to 

certain properties of a product [13]. A preference form 

includes color, taste, aroma, texture, and overall 

organoleptic assessment with a scale level of 1: strongly 

dislike, 2: dislike, 3: slightly dislike, 4: neutral, 5: 

somewhat like , 6: like, 7: like very much on each 

indicator was used as an instrument to measure the 

brownies acceptance. Consumer panelists from local 

community in Kudus (n=50) were asked to provide 

feedback about the level of preference for the brownies 

in the form of hedonic scale. Consumer opinion on a 

new product needs to be done to determine which 

product is the most preferred by consumers and whether 

improvements are needed for the new product [14]. All 

panelists provided a signed consent before participating 

in this study. 
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Table 1. Steamed Brownies 

Formula 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 1 Brownies Processing Stage 

 

 

2.2.5. Statistic analysis 

The data that has been collected was tested for 

normality using the Kolmogorov Smirnov test and 

showed not normally distributed. A Kruskal Wallis test 

was done to measure the effect on each treatment with 

the level of significancy (p-value) of <0.05.  

  

3. RESULTS AND DISCUSSION 

 

3.1. Brownies Acceptance 

Table 2 showed the acceptability of brownies suweg 

substituted with mung bean flour. In general, the 

brownies with the addition of suweg flour and mung 

bean flour showed a significantly different level of 

recipient. Mung bean flour substitution of 30% gives the 

highest preference level of the overall acceptability.  In 

contrast, mung bean flour substitution of 0% indicates 

the lowest level of preference. The results of the overall 

acceptance of brownies include a bright brown color, the 

aroma still had a slightly distinctive smell of suweg, the 

texture was creamy and dense, the taste was quite good, 

but there was still a taste of suweg and mung beans. The 

higher the addition of mung bean flour, the overall 

acceptance of brownies was preferred by the panelists. 
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Statistical results using the Kruskall 

Wallis test showed that the ratio of addition of suweg 

flour and mung bean flour in making brownies influence 

the acceptability of color (p=0.036), texture (p=0.001), 

taste (p=0.035), and overall (p=0.019).

Table 2. Acceptability of Brownies Suweg Substituted with Mung Beans 

 

Assessment 

Aspect 

Brownies Acceptance Score  
p= 

value* 
Formula A Formula B Formula C Formula D 

mean median mean median mean median mean median 

Color 5.26 1.337 a 5.28 1.107 a 5.56 1.146 ab 5.88 1.003 b 0.036 

Aroma 5.12 1.438 5.40 1.161 5.60 1.050 5.82 0.983 0.071 

Texture 4.96 1.324 a 5.32 1.203 ab 5.50 1,111 b 5.98 0.820 c 0.001 

Taste 5.18 1.453 a 5.74 1.209 b 5.62 1.141 ab 5.82 1.466 b 0.035 

Whole 5.42 1.279 a 5.68 1.039 a 5.64 1.083 a 6.06 1.114 b 0.019 

The ratio of suweg flour and mung bean flour for formula A, B, C and D were  100%:0%, 90%:10%, 80%:20% and 

70%:30%, respectively; *Kruskall Wallis test;  a,b Different notations represent significant differences in the results of 

data analysis. 

 

 

The color produced in the brownies with subsitution 

of 30% mung bean flour showed the highest preference 

of the panelist. It was not too brown and not too bright 

too generated as brownies. The brown color produced in 

the brownies due to the Maillard reaction of stripping 

and drying during steaming and the addition of 

chocolate as well as green beans [15]. Making the 

brownies using green beans which have high amylose 

content (27-30%) can produce bright colors and 

products are not easily destroyed during cooking [16].  

Aroma in brownies with substitution treatment with 

mung bean flour with a percentage of 0%, 10%, 20%, 

and 30% indicate that the received power level of 

preference were not significantly different. Based on 

Table 2, the aroma ratings ranged from 5.12 to 5.82 and 

belonged to the category of moderately preferred. The 

distinctive aroma produced tend to be strong on suweg 

tuber flour so that it can affect the panelist assessment to 

the aroma indicator [17]. Enzymatic browning reactions 

that occur in tuber starch suweg can trigger changes in 

product aroma, it relates to the amount of volatile 

compounds contained in the flour [18]. Unpleasant odor 

found in green beans due to the activity of enzymes that 

attack liposigenase unsaturated fatty acid chains and 

also produces a number of compounds such as aldehydes 

and ketones [19]. The attractiveness of a food can be 

measured from the aroma by using the sense of smell to 

stimulate and awaken the taste buds. The smell of food 

occurs due tue the formation of volatile compounds in 

reaction enzymes work or can also be formed without 

the help of an enzyme reaction [20]. 

The addition of mung bean flour substitution at each 

treatment scoring the different preferences of the 

acceptability of texture. Mung bean flour substitution of 

0% indicates the least favorite. Meanwhile, mung bean 

flour substitution of 30% provides the highest 

acceptance of the brownies texture. The steaming 

process does not remove a lot of brownie’s moistures; 

hence the brownies have a soft texture. The protein 

contained in flour are the main components that affect 

the texture. Texture of the food can be tested using a 

hand palpation, easy of chewing, tenderness and 

crispness, which may affect the suitability of a food 

product [21].  

The addition of mung bean flour in each treatment 

gives different levels of preference for the taste 

attributes in this study.  The provision of suweg tuber 

flour in the manufacture of steamed brownie products 

gives more suweg flavor than mung bean flour, so it can 

reduce the panelists' preference level, this is because the 

distinctive taste of suweg tubers is getting more 

pronounced.  

 

3.2. Nutrition content of the Brownies 

The nutrient contents including energy, protein, fat 

and carbohydrate of the brownies produced in this 

project were calculated based on the Indonesia Food 

Composition and showed that the energy, protein, fat 

and carbohydrate of the all the formulation nearly the 

same. However, when compared to the formulation with 

flour, the protein content of our brownies was lower 

13.61 g. (Table 3).  
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Table 3. Nutrition contents of Brownies Suweg Substituted with Mung Beans  

 

Formulation Energy 

(kal) 

Protein 

(g) 

Fat 

(g) 

Carbohydrat 

(g) 

A 1417.2 13.97 82.19 155.14 

B 1420.4 13.85 82.23 155.49 

C 1432.6 13.73 82.27 156.62 

D 1426.8 13.61 82.31 157.36 

The ratio of suweg flour and mung bean flour for formula A, B, C and D were 100%:0%, 90%:10%, 80%:20% and 

70%:30%, respectively; all the nutrient contents were calculated using The Indonesia Food Composition Tables [7]. 

 

4. CONCLUSION  

 

There are differences in the substitution of mung 

bean flour on the acceptability of color (p=0.036), 

texture (p=0.001), taste (p=0.035), and overall 

(p=0.019) in making brownies. Meanwhile, for aroma 

acceptance (p = 0.071) there was no effect on the 

substitution of mung bean flour in making 

brownies. The brownies most favored by the panelists 

were brownies with 30% mung bean flour 

substituted. The organoleptic results for the brown color 

are rather bright, the aroma still smells slightly typical 

of suweg tubers, the texture is soft and dense, the taste is 

quite appropriate, and overall it is like brownies in 

general but still smells and tastes typical of the suweg 

tubers and mung beans themselves. The overall 

acceptance of steamed brownies showed that the higher 

the addition of mung bean flour, the more preferred by 

the panelists. 
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