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ABSTRACT

Utilization of sorghum flour as food has limitations, one of which is the lack of community knowledge about various types of local cereals that can be consumed. In an effort to introduce local cereals such as sorghum, optimization of patiseri product processing can be done by adding seeds or sorghum flour. In this study the 4D method was used to determine the best formulation of the ratio of wheat flour and sorghum flour in percent (%), namely 60:40, 70:30, 80:20. The results showed the best substitution treatment on red velvet cake truffle sorghum products with a percentage of 80:20, roasting temperature of 180 ° C for 45 minutes. In the chemical properties parameters obtained 120.215% water content, 0.83% ash, 18.55% fat, total protein fk: 6.25 (%) 4.29%, carbohydrate by diff 56.105%, crude fiber 0.995%. And the organoleptic parameters obtained a color value of 3.41, a taste of 3.45, aroma of 3.35, texture of 3.66 and overall of 3.41 which means it was liked.
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ABSTRAK
Pemanfaatan tepung sorghum sebagai bahan pangan memiliki keterbatasan, salah satunya adalah minimnya tingkat pengetahuan masyarakat terhadap berbagai jenis serealia lokal yang dapat dikonsumsi. Dalam upaya memperkenalkan serealia lokal seperti sorghum, dapat dilakukan optimasi pengolahan produk patiseri dengan penambahan biji maupun tepung sorghum. Pada penelitian ini metode 4D digunakan untuk menentukan formulasi terbaik perbandingan tepung terigu dan tepung sorghum dalam persen(%) yaitu 60:40, 70:30, 80:20. Hasil penelitian menunjukkan perlakuan subtitusi terbaik pada produk red velvet cake truffle sorghum dengan presentase 80:20, suhu pemanggangan 180°C selama 45 menit. Pada parameter sifat kimia diperoleh kadar air 120,215%, abu 0,83%, lemak 18,55%, protein total fk: 6,25(%) 4,29%, karbohidrat by diff 56,105%, serat kasar 0,995%. Dan pada parameter organoleptik memperoleh nilai warna 3,41, rasa 3,45, aroma 3,35, tekstur 3,66 dan keseluruhan 3,41 yang berarti disukai.
. 
Kata Kunci: Subtitusi sorghum, red velvet cake, gluten-free cake
INTRODUCTION
Indonesia is an agricultural country with abundant natural resources, easily found and cultivated, such as rice, corn, sorghum, millet, millet, etc.
Sorghum is a type of cereal plant that has great potential to be developed in Indonesia because it has a large area of ​​adaptation. Sorghum plants have better growth resistance than other cereals in land with dry climates, extensive agroecological adaptability, tolerance to drought, high production, need to input less and be more resistant to pests and diseases[1].

Sorghum plants have nutrient content in sorghum which varies depending on the variety. However, sorghum generally contains crude protein 8.9-10.48%, fat 2.5–3.7%, crude fiber 1.2–3.01%, ash 1.2–6.94%, starch and sugar 61.24-76.6% with dry weight (BK) around 88.94 to 93.31%. Complete composition of essential and non essential essential amino acids and vitamins that are important for health. Like vitamins A, K, B6, B12 and choline [⅔]. However, because the level of knowledge and interest is still minimal, the sorghum and processed products are not considered by the public. In order to overcome this problem, efforts are needed to reduce dependence on flour and other imported food ingredients by creating product innovations by replacing main ingredients or substituting local cereals.
The use of sorghum flour as one of the local food ingredients is increasingly encouraged by the government in an effort to reduce the use of wheat flour in most food products that are circulating in the market such as cake and bakery products. As in the study conducted by Deepshikha Kataria and Shubhangi Dalmia [4] on cake products with sorghum substitution up to 40%, it was shown that the addition of sorghum could increase the fiber content of food in cake and biscuit products and have good acceptance in the community.
Because sorghum seeds have good nutritional content, such as carbohydrates, proteins, fats, minerals, and vitamins, and do not contain gluten like those found in wheat, so it is safe for people with intolerant gluten diseases such as autism, celiac disease, etc. ( Mardawati et al., 2010) [5].
Cake is a bakery product that is rich in fat and sugar. "Cake comes from liquid dough from the main ingredients are butter, margarine, eggs, granulated sugar, wheat white medium flour, milk, tbm, cream of tar tar, and complementary ingredients such as cheese, chocolate, fruit, spices, extra fruit and ingredients plant coloring such as: chlorophyl, saffron, blue, carmine, anato, buttercream, almond paste "[6]. Subagjo: 2007 argues that "cake is a baked dough made from wheat flour, sugar, salt, developer ingredients, shortening, milk, eggs, and aroma enhancing ingredients". There are various types of cake dough, namely butter cake, sponge cake, and chiffon cake.
Red velvet cake is included in the type of butter cake because the fat material used is butter by mixing using the creaming technique [7], where butter and sugar are mixed until soft and make the texture of the cake velvet. Red velvet cake is a flour processed product that is popular as a luxury dessert in the world and also in Indonesia but has not been widely developed. In this case, substitution of local food needs to be done to reduce dependence on wheat flour and efforts to improve Indonesia's food security. So this study aims to examine the characteristics and nutritional content of red velvet truffle cake products with sorghum flour substitution and the level of acceptance in the community.
METHOD
Research and Development

The R & D method used is the development of 4D, consisting of four stages, namely Define, Design, Develop, and Dissaminate. This stage aims to get the best product substitution recipe both in terms of organoleptic tests, presentation and packaging techniques and to determine the level of product acceptance in the community.
Define. At this stage the literature study and field survey were conducted to find data and information about the products to be developed. Either in the form of tools, materials, recipes obtained through journals or books. At this stage the literacy obtained in the form of 3 selected recipes is tested together to get the best organoleptic properties and according to the characteristics of the product to be developed.
Design. After getting the selected red velvet product from 3 recipes, then in the design stage the selected reference recipe is developed by substituting sorghum flour by 20%, 30%, and 40%. Each development recipe was tested along with reference recipes to determine the physical characteristics and organoleptic characteristics of the lecturer and student guidance. Then the recipe for developing the best red velvet cake products with substitution of sorghum flour is obtained.
Develop. Aiming to determine the best presentation and packaging techniques that match the product characteristics obtained from the literacy of various references tested at validation stages 1 and 2. If validation 1 is feasible, then red velvet products that have been substituted with sorghum flour can be continued at the proximate test stage to find out nutritional value in it.
Disseminate. At this stage a limited product acceptance test was conducted by 30 semi-trained and large-scale panelists by 60 panelists who were visitors to the exhibition.
T-Test
Using the SPS 23.0 software with Paired Sample T-Test analysis. This method was used to analyze the preferred test data in a limited scale sensory test by 30 trained panelists totaling 30 people. And to a large scale with untrained panelists exhibition visitors. Data collection uses a hedonic scale scorring blank.
RESULTS AND DISCUSSION
Define 

Recipe Literacy at the define stage gets 3 red velvet cake recipe choices like the following. Recipe 1 in the table is obtained from the book "Professional Baking" [7], recipe 2 from the recipe book "Steamed and Roasted Cake & Ball" [8], and recipe 3 from the website "Bigger Bolder Baking" [9]. The selection of this recipe is based on the standardization of recipes and the level of trust in the source of the recipe. The results of the testing phase of these 3 recipes are finding the best recipe that fits the criteria of the red velvet cake, namely recipe 3. Because it has the right sweet taste, the texture is not too fragile and more velvet.
Table 1. Choiced Recipe at Define
	Ingredients 
	Recipe 

1
	Recipe 

2
	Recipe 

3

	Wheat flour
	600 g
	125 g
	375 g

	Cocoa powder
	36 g
	18 g
	18 g

	Egg 
	200 g
	2 btr
	2 btr

	Butter 
	300 g
	125 g
	-

	Vegetable oil
	-
	-
	360 g

	Buttermilk
	600 g
	250 ml
	240 g

	Powdered sugar
	600 g
	275 g
	320 g

	Coloring seasoning of red velvet
	20 g
	1 tbs
	2 tsp

	Vanila ekstrak
	-
	1 tsp
	2 tsp

	Baking soda
	12 g
	1 tsp
	1 ½ tsp

	Cuka apel
	30 g
	½ tsp
	-

	Baking powder
	12 g
	-
	-

	Garam
	6 g
	-
	-


Design
At this stage it was found that the best percentage of sorghum substitution for wheat flour was 20: 80%. The selection of this substitution level was based on organoleptic tests carried out by semi-trained testers and panelists in terms of color, aroma, taste, texture and overall 3 substitute cake samples with 40: 60%, 30: 70%, and 20:80 percentages of sorghum and flour % and 1 reference product. With the percentage of materials as shown in the following table.
Table 2. Presentage of Sorghum Flour Subtitution
	Ingredients 
	Selected recipe
	20%
	30%
	40%

	Wheat flour
	250 g
	200 g
	175 g
	150 g

	Sorghum flour
	-
	50 g
	75 g
	100 g

	Cocoa powder
	18 g
	18 g
	18 g
	18 g

	Egg  
	2 
	2 
	2 
	2 

	Butter 
	125 g
	125 g
	125 g
	125 g

	Buttermilk
	250 ml
	250 ml
	250 ml
	250 ml

	Powder sugar
	250 g
	250 g
	250 g
	250 g

	Coloring and seasoning of red velvet
	1 tbs
	1 tbs
	1 tbs
	1 tbs

	Vanilla extract
	1 tsp
	1 tsp
	1 tsp
	1 tsp

	Baking soda
	1 tsp
	1 tsp
	1 tsp
	1 tsp

	Apple vinegar
	½ tsp
	½ tsp
	½ tsp
	½ tsp


Develop
At the first validation stage, the results of the examiners were obtained: a slightly bitter aftertaste, an unattractive selection of dark chocolate because the red color of red velvet was less visible, the plating was too crowded, and the texture of the truffles was less dense. Therefore it is necessary to improve both the taste, color, texture and presentation. To get the best texture on truffle characteristics, the selected recipe is changed to recipe 2, because recipe 2 gives the right texture for the truffle cake product. For color, dark brown is changed to white chocolate and appatize plating.
In the second validation stage after the improvement, it was found that the trained panelists' assessment with better taste, proper texture, attractive plating and appearance of the product replaced by white chocolate provided an interesting color contrast when the truffle cake was split, namely white outside and red inside. Suggestions from examiners so that the taste is not monotonous is the addition of roasted and crushed cashew nuts which are then put into truffle dough and oven peanuts. 

Dissaminate

Testing for the acceptance of reference products and the development of a limited scale with 30 semi-trained panelists was conducted in the PTBB FT UNY chemical laboratory and then analyzed using SPSS software using the Paired Sample T-Testt method. Product assessment measured by organoleptic test parameters through filling in the form of hedonic scale scorers includes color, aroma, taste, texture and overall so as to get the following results:
Table 3. The Result of Hedonic Scaling of 30 Panelists
	Properties 
	Mean 

	
	Reference 

Product 
	Development

Product 

	Color
	3,4667
	3,2333

	Flavour
	3,3333
	3,2667

	Taste
	3,4667
	3,3333

	Texture
	3,3333
	3,1667

	Overall
	3,3
	3,2333


Based on the results of the analysis of the favorite test forms, it can be explained that both the reference products and the development products have little difference. Judging from the results of the T-test organoleptically both taste, texture, aroma, and overall product development "No Real Difference" because it has a significance level> 0.05. But the color is different and needs to be improved because the significance level is <0.05 as described in Figure 1.
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Figure 1. Sig 2. Tailed of 30 panelists
Data from 60 panelist visitors to the exhibition were analyzed using excel software to find the mean of the organoleptic test assessment forms. The results of the mean analysis of the forms of assessment of the organoleptic properties of 60 panelists were then compared with the results of 30 panelists.
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Figure 2. Comparison of 30 and 60 Panelists Scorer

Based on the picture above shows that the assessment of red velvet truffle sorghum products at the exhibition has an increase in acceptance of both color, aroma, texture and overall. For taste, there was no significant increase, inversely proportional to the texture that experienced the most significant increase.
Nutritional Value 

Components of nutritional value are known from the proximate test results in the UGM Faculty of Agriculture Technology laboratory with two replications. From the results of these tests, the nutritional value contained in 100 gr red velvet cake substituted with sorghum flour is not only fat and carbohydrate, but also water, ash, protein and crude fiber content as shown in the following table.
  Table 4. Proximate Test Result
	Analisa
	Result ( %)

	
	Cycle I
	Cycle II
	AKG 

	Water 
	19,30
	21,13
	20,215

	Ash
	0,85
	0,81
	0,83

	Fat  
	18,79
	18,32
	18,555

	Protein 
	4,05
	4,53
	4,29

	Fiber 
	1,24
	0,75
	0,995

	Carbohydrates
	57,01
	55.20
	56,105


The table above shows that by adding 20% ​​sorghum flour substitution can increase fiber content by 0.75-1.24%, and total protein from 4.05 to 4.53%. The average calculation of the two repetitions of proximate testing shows that consuming 100 velvet cake weighing 100 gr can meet water requirements of 20.215%, ash 0.83%, fat 18.55%, total protein 4.29%, crude fiber 0.995%, and carbohydrates 56.105%.
CONCLUSION

The results of this study indicate that the best development recipe for Red Velvet Truffle Sorghum is obtained from the comparison of sorghum and flour 20:80%. Organoleptically this recipe is acceptable, both in terms of color, aroma, taste, texture and overall both in terms of its physical and chemical characteristics. By consuming red velvet sorghum truffles weighing 100g, it will be able to meet water requirements of 20,215%, ash 0.83%, fat 18.55%, total protein 4.29%, crude fiber 0.995%, and carbohydrates 56.105%.
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