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Abstract. This research aims to determine the composite flour formulation from modified 

breadfruit flour, purple sweet potato flour, mocaf and saga seed flour in making good quality 

donuts. The analysis was carried out using a non factorial complete randomized design, donut 

with composite flour formulation (modified breadfruit flour, purple sweet potato flour, mocaf 

and saga seed flour) (P): 10%: 40%: 50%: 0%, 15%: 35%: 45%: 5%, 20 %: 30%: 40%: 10%, 

25%: 25%: 35%: 15%, 100% purple sweet potato flour, 100% mocaf, 100% modified 

breadfruit flour, and 100% wheat flour had a very significant influence on protein content, 

crude fiber content, fat content, specific volume and L. The final results of the study showed 

that the formulation of composite flour (modified breadfruit) purple sweet potato, mocaf and 
saga seeds) (25%: 25%: 35%: 15%) produce the best quality donuts. 

1.  Introduction 

Donut are a type of bread that is shaped like a ring or round shape that has a hole in the middle and the 

maturation process by frying. Donuts are products made from flour, sugar, yeast, eggs, fat, and other 

additives. Donuts contain high carbohydrates, but low in fiber content, and therefore need to add food 

that is able to provide additional nutritional value in donuts. Donut is one of the foods that are much in 

demand by the people of Indonesia, this can be seen from the growing development of donut shops or 

outlets in all corners of the city or village. Other evidence that donuts are in demand is the growing 

development of donuts on the market, especially today related to the use of local food for donut 

products. In Indonesia, many people use potatoes as an ingredient in making donuts, not only potatoes 

that can be used as additional ingredients in making donuts. Indonesia, rich in agricultural products 

including tubers that contain a lot of high nutritional value such as mocaf, sweet potato, breadfruit and 

saga seeds [1]. 

The use of wheat flour as a basic ingredient in making food preparations is needed at this time. The 

high need for wheat flour in Indonesia has increased in the value of imports of wheat seeds which are 

the raw material in making flour. The volume of wheat imports in 2018 reached 4.59 million tons, 

while the value reached US $ 1.13 million. If wheat flour demand continues to increase, wheat imports 

will also increase and will threaten national food security and sovereignty [2].  



The 2nd International Conference on Natural Resources and Technology
IOP Conf. Series: Earth and Environmental Science 713 (2021) 012035

IOP Publishing
doi:10.1088/1755-1315/713/1/012035

2

 

 

 

 

 

 

Therefore, it is necessary to continue to develop the use of flour made from local food ingredients 

such as modified breadfruit flour, purple sweet potato flour, mocaf, saga seed flour. As with the local 

raw materials, purple sweet potato is still very minimal in use [3]. Donuts with different treatments 

will be further tested for physicochemical properties and obtained composite donuts with the best 

treatment. 

2.  Materials and Method 

This research was conducted at the Laboratory of Food Chemical Analysis and Food Technology and 

Food Technology Study Program, Faculty of Agriculture, University of North Sumatra, Medan. Mocaf 

obtained from Bakery Innovations, purple sweet potato obtained from Pasaraya MMTC, saga seeds 

obtained from the University of North Sumatra love garden and breadfruit obtained from Setia Budi, 

Medan. 

Making donuts is done by flour and mixed according to treatment. Other ingredients are prepared 

and weighed accurately, dry ingredients like, instant yeast (fermipan) 2g, granulated sugar 25g, eggs 

16g, bread improver 5g, 60ml full cream liquid milk, stir until evenly until half smooth, then add 0.5g 

salt and margarine 20g and then the mixture is kneaded until it isn't smooth until it doesn't stick to the 

hands anymore. Furthermore, the dough is weighed 10g round shaped like a donut with a hole in the 

middle using a donut mold, then allowed to stand for 30 minutes. After that, the donuts are fried in hot 

oil using medium heat, fry until brownish yellow and then drain and cool at room temperature for 15 

minutes, then packaged in a sealed polyethylene plastic package. 

This research was made with four controls and four comparisons of a mixture of modified 

breadfruit flour, purple sweet potato flour, mocaf, saga seeds. The four controls and four comparative 

treatments, namely: 

P1 = 10 : 40 : 50 : 0 

P2 = 15 : 35 : 45 : 5 

P3 = 20 : 30 : 40 : 10 

P4 = 25: 25 : 35 : 15 

P5 = 100% purple sweet potato flour (Control 1) 

P6 = 100% mocaf (Control 2) 

P7 = 100% modified breadfruit flour (Control 3) 

P8 = 100% wheat flour (Control 4) 

Each treatment was made in 3 replications, so that the total sample size was 24 samples. 

Analysis of protein content was carried out using K-Jeldahl [4], crude fiber content was carried out 

using the Crude Fiber method [5], fat content was carried out with boiling flask [4], specific volume 

was carried out using the displacement test method [6] and color (brightness) with using the Minolta 

chromameter (type CR 200, Japan) [7], the de-Garmo method was used to determine the best donuts 

[8]. 

3.  Results and Discussion 

3.1.  Protein content 

From the analysis, P8 donuts have the highest protein content of 22.067% while P6 donuts have the 

lowest protein content of 8.334%. The results of research carried out showed donuts with composite 

flour ingredients (P1-P4) have a value of increased protein content this is because saga seed flour has a 

protein content (34.14%), higher than modified breadfruit flour, purple sweet potato flour and mocaf 

so the addition will increase the protein content of the donuts produced. According to Pratiwiningsih 

the use of saga seeds as a raw material for protein sources has the potential to increase the nutritional 

value and quality of a product, and other raw materials such as breadfruit also contain a high protein 

content of 5.0278% so that the mixture of raw flour used can increase the protein content in food 

products [9]. 
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Figure 1. Correlation between composite flour formulations (modified breadfruit flour, purple sweet 

potato flour, mocaf and saga seed flour) with protein content of donuts (error bar±standard deviation). 

3.2.  Crude fibre content 

From the analysis, that the value of P5 donut fiber content has the highest crude fiber content of 

4.537% while the P8 donut has the lowest crude fiber content of 1.564%. This is because purple sweet 

potato flour and saga seed flour have higher fiber content compared to modified breadfruit flour and 

mocaf so that the addition will add crude fiber to the donuts produced. According to Ardiyanti, the 

increase in crude fiber content occurs because the crude fiber of raw materials which has a high crude 

fiber content, purple sweet potato flour and saga seed flour have a higher fiber content compared to 

modified breadfruit flour and mocaf so that the addition will increase crude fibers in the resulting 

donuts [10]. 

 

Figure 2. Comparative relationship of composite flour formulations (modified breadfruit flour, purple 

sweet potato flour, mocaf and saga seed flour) with crude fiber content of donuts. 

3.3.  Fat content 

From the analysis, that the value of donut fat content is quite high. The high fat content is due to the 

use of other raw materials that contain fat such as margarine, egg yolk and full cream milk with a 

fairly high amount. The highest donut fat content is at P4 with a value of 11.889%, while the lowest 

value of donut fat content is P6 which is 9.576%. This is consistent with the results of raw material 

research, where the lowest mocaf fat content is 0.905%, modified breadfruit flour 1.371%, purple 

sweet potato flour 1.750% and saga seed flour 13.94%. According to Diniyah, et al., the fat content of 

mocaf is only around 0.9-2.1%, and the low fat content can be caused by the flour processing process 

which is through drying and using high temperatures for a long time so that the content low fat [11]. 
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Figure 3. Correlation between composite flour formulations (modified breadfruit flour, purple sweet  

potato flour, mocaf and saga seed flour) with donut fat content 

3.4.  Specific volume 

From the analysis, indicates the donut has a specific volume value that is fluctuating. The type of flour 

used affects the development of donuts. Flour contains starches and glutenin and gliadin proteins, 

which bind other ingredients together to produce the structure of the final product. Hydration and 

heating cause starch gelatinization, a process that breaks hydrogen bonds, resulting in swelling of the 

starch granules which gives a more compact dough structure [12]. Donut development is also 

influenced by developer material. The gas released by the development agent affects the volume and 

structure of the cell. 

 

Figure 4. Comparative relationship of composite flour formulations (modified breadfruit flour, purple 

sweet potato flour, mocaf and saga seed flour) with specific volume of donuts 

3.5.  L value 

From the analysis, composite flour formulation gives a very significant effect on donut L value. That 

the addition of flour will affect the brightness value of the donuts. [13] L * values are quantities that 

indicate the level of color brightness. It was further explained that the lower the L value to the value 0 

indicates a very dark color that is black and the higher the L value to the value 100 indicates a very 

bright color that is white. The results showed that donut P8 (100% flour) had the highest L * value of 

43.22 and P1 donut had the lowest L * value of 18.00. The more purple sweet potato flour is added the 

brightness value of the donuts will decrease. Donuts with composite flour material, P3 has the highest 

value of 22.44 this is because the raw material of mocaf has a high brightness value (22.11) the P3 

donut made of 40% mocaf has the highest level of brightness rather than P1, P2 and P4. 
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Figure 5. Comparative relationship of composite flour formulations (modified breadfruit flour, purple  

                sweet potato flour, mocaf and saga seed flour) with L donut values 

4.  Conclusion 

Composite flour formulations (modified breadfruit, purple sweet potato, mocaf and saga seeds) 

P4(25%: 25%: 35%: 15%) produce donuts of the highest quality and quality. 
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