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ABSTRACT

The minimum amount of nutrition in white rice in local pastry has made a part of Indonesia citizen to think creatively to use local ingredient in certain region or genuine from Indonesia. White rice is one of the local product that is easy to obtain and nutrient dense. Rice layer ingredient is identical with white rice flour, so local ingredient that has more nutrient rich is often ignored, one of it is red rice. This research purpose is to define red rice layer formula that can be acceptable in society. This research is using Research and Development method with 4D model (Define, Design, Develop and Disseminate). In this research, red rice layer with composition variable of red rice flour are 30%, 40%, and 50%. Data is analyzed descriptive quantitative and qualitative. Research result has shown that red rice layer product is acceptable in society with 50% red rice flour substitution.
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INTRODUCTION


Rice layer is a sample of Indonesia pastry product. Like its name, rice layer cake is a cake which made by using white rice flour as its main ingredient. This cake is included in wet cake group that usually seen in traditional market. Beside its typical taste and unique shape, interesting color also made this cake suitable to be served in custom celebration or any other event. This cake is made in layers ad in every layer is filled with different contrast colors to appeal before one eye. This cake usually is made in two different colors in it layers. Rice layer is made from white rice flour, starch, coconut milk, sugar, salt, and food coloring. This cake every layer is steamed before added another layer (Tyana, 2014).
All this time rice layer product is identic with using white flour ingredient and starch that makes its nutrients lacking. Some consumers demand nutrition addition to rice layer to create an opportunity for adding local raw ingredient that has better nutrient, in which one that often neglected is local grains.  
Grain group is nation wealth that has various effects but often ignored. One of it purposes is as source of fiber and antioxidant one of grain group that is very popular and often utilized is red rice. Red rice utilization to fulfill food necessity in Indonesia has been done by society but still limited in application due to some factors. Red rice processing method is simple. Most of red rice is processed into rice, oatmeal blend and porridge. 
Beside that, the process and the creation of red rice ingredient into other appealing product, that is development of local pastry product. This is due to society lack of knowledge in red rice utilization. To improve food diversity technology is needed, one of it ways is to turn red rice into four. The purpose of creating flour form red rice is to substitute it into other product that is liked by society and has high quality of anthocyanin so it can be consumed as a high source of antioxidant.
Red rice flour is obtained through red rice processing into flour. The excellence of processing red rice into flour is to improve its usability, and result, easier to process to create a high quality nutrient product, easier to be mixed with other flours and other ingredient. Red rice is chosen because red rice flour has a high amount of anthocyanin which is a flavonoid compound that has the ability to act as antioxidant that is needed in human body (Hermawan and Meylani, 2016).


One of pastry product in Indonesia that can be utilized in using red rice flour is rice layer.  So the development of rice layer with red rice flour as its base ingredient needed to be done as substitute of white rice on local pastry product.
Rice layer product development with red rice flour as its base ingredient is hoped to capable to reduce wheat flour usage that is usually seen on any other pastry, which is chosen because of its better flavor in comparison to wheat flour. Beside that it is also hoped in utilizing red rice on this product can improves nutrient, flavor, economic value and sensory value of the whole product. The needs to understand level of acceptance of red rice layer cake with red rice flour as its base ingredient on society so in the process of development this product can be produced commercially in the future. Hereafter, red rice layer cake as innovation product will be called as red rice layer cake.
METHOD

Research type used in this research is Research and Development which is a research method that is used to produce
 a certain product and test its effectivity. Model used in this research is 4D which is abbreviated from Define, Design Develop and Disemination.
1. Define

 Is a process to define what will be studied on by researcher which is to do analysis of need, identify problem and don task analysis. On this phase also product recipe is searched as reference in further development. Reference recipe is found through literature study during the drafting process. In processing red rice cake product, recipes used is from studied source, then is compared with another formula to determine standard formula

Table 1.  Rice layer cake standard recipe
	Ingredient
	Amount

	White Rice Flour
	100 gr

	Starch
	50 gr

	Coconut Milk
	350 ml

	Sugar
	75 gr

	Vanilla
	1 tsp

	Salt
	½ tsp

	Food Coloring
	As needed


2. Design

Usually in designing a product design is based on analysis result which will become the base of the next product. During this phase is conceptualizing the development of reference product. Product development covers, recipe development, processing technology and serving technique. Creating product development concept is done by literature study which is done in prior phase. As for the recipe modification of red rice layer cake is shown as following.
Table 2. Red rice cake recipe modification
	Ingredient
	Reference
	Recipe Modification 1
	Recipe Modification 2
	Recipe Modification 3

	White Rice Flour
	100 gr
	70 gr
	60 gr
	50 gr

	Red Rice Flour
	-
	30 gr
	40 gr
	50 gr

	Starch
	50 gr
	50 gr
	50 gr
	50 gr

	Coconut Milk
	350 ml
	350 ml
	350 ml
	350 ml

	Sugar
	75 gr
	75 gr
	75 gr
	75 gr

	Vanilla 
	1 tsp
	1 tsp
	1 tsp
	1 tsp

	Salt
	½ tsp
	½ tsp
	½ tsp
	½ tsp

	Food coloring
	As Needed
	As Needed
	As Needed
	As Needed


3. Develop

Develop is the process to realize design into a reality. By developing recipe with product concept which has been designed by making and testing of the product which is product development, validation and panelist testing to be made into reference on exhibition stage (Dissemination)
4. Disseminate

Disseminate is spreading phase in larger scale by publication or exhibition on product development result towards consumer. On this last stage panelist test is done towards the mass with minimum of 80 untrained panelists. This stage is done by product exhibition, after that is followed by data analysis so that it can be concluded and will subsequently become material for the preparation of research reports.
Product Manufacturing and Testing Tool

Tools used in the manufacture and testing of Red RiceLayer cake products are stoves, steaming pans, sieves, measuring spoons, digital scales, Balloon whisk, napkin s and com dough.
RESULTS AND DISCUSSION

In the define stage, a product development research proposal preparation has been carried out related to the literature review on all aspects of the problem, product and product development process. To maintain the quality of the product development in order to be consistent with the characteristics of a standard product, the product development formula must still use the standard prescription reference as a control. However, in the making of this product, the author reviews recipes from valid sources then compares the formula for each recipe to determine the basic formula. The reference recipe found is a recipe from the gulaku.com site.
The formula is designed to determine the right recipe to make this product which is substituted with red rice flour. The usage of the red rice flour as a substitute is both in terms of taste, texture and aroma in the manufacture of these products. By comparison, the addition of 50% red rice flour from the total white rice flour for the Red Rice Layer Cake. The processing is not changed from the reference recipe, namely the steaming technique.
The production of Red Rice Layer Cake products is in accordance with the concept of developing a product of the Red Rice Layer Cake which was made in the design stage. The researcher tested the first variable, which was using red rice flour substitution on white rice flour, analyzed descriptively by the researcher and concluded by researchers which comparison was better. The results of this trial are shown in table 3.
Table 3.  Red Rice Layer Cake Results with various comparisons.
	Ampunt
	Taste
	Color
	Texture
	Aroma

	30 %
	Red rice is bland, not sweet
	Pink, Green and clear white
	Soft, Chewy, Layered
	Sweet

	40 %
	 Red rice flavor, quite sweet
	Pink, Green and a bit white
	Soft, Chewy, Layered
	Sweet 

	50 %
	Red rice taste great, sweet
	Pink, Green and brownish White
	Soft, Chewy, Layered
	Sweet


From trials results of various comparisons of the amount red rice flour used in table 1 there can be seen significant differences in each comparison. Based on the overall good results, the researchers chose Red Rice Layer Cake with substitution of 50% red rice flour from the total white rice flour from a standard product recipe. The next stage after determining white rice flour and red rice flour is validation test 1. With the results of the first validation is shown in table 2.
Tabel 4. 1st Validation Result
	Characteristic
	Standard Product
	Modification Product

	Color
	4 
	2 

	Aroma
	3 
	3

	Texture
	3 
	3

	Taste
	3
	3

	Overall
	3,25
	2,75


Experts are rating 1-4. In table 2, it is shown that the reference product is still better, even though it is only a little, but the expert gives a few notes to roast and filter the flour ingredients in making process of this product so as not to cause the raw flour taste and add yellow and green color again. After this validation stage, product development improvements are continued with expert advice to be validated again without reference products. The results of the 2nd validation test can be seen from table 5.
Table 5. 2nd  validation result
	Characteristic
	Product Modification Rating

	Color
	Putih kemerahan, pink hijau pekat

	Aroma
	Coconut Milky Sweet

	Texture
	Soft, springy, slightly grainy, 
and layered

	Taste
	Sweet and Salty

	Overall
	Good


In the validation test to 2 experts, it was assessed descriptively and was judged to be worthy of a limited scale test for semi-trained panelists and had permitted the next stage.

Organoleptic tests by semi-trained panelists were carried out at the Chemical and Food Engineering Education Laboratory of the Faculty of Engineering, Yogyakarta State University with 30 panelists. The average results are shown in table 6.
Table 6. Semi Trained Panelist Organoleptic Test
	Characteristic
	Standard Product
	Modification Product

	Color
	3, 83
	3,03

	Aroma
	3,36
	3,20

	Texture
	3,33
	3,50

	Taste
	3,56
	3,30

	Overall
	3,53
	3,16


As seen from table 6, the color of the standard reference Rice Layer Cake is higher than development one. This is due to the color of the Rice Layer Cake which tends to be sharp and without red spots compared with the development products produced by red rice flour. The aroma value of the standard reference product is higher than the development product because the reference product uses coconut milk that is cooked first rather than the development product that is using only instant coconut milk. For texture, the product development value is higher than the reference product, because of the use of red rice flour that has been filtered and roasted first. The taste of the reference product is higher than the standard product, because the material used by the modified product absorbs water so that the sweetness of the product is sharper. Nevertheless the panelists still considered the standard reference product to be better even though there were only a few differences.
In addition to being used for exhibitions and publications, the disseminate stage was also emphasized to conduct sensory tests of untrained panelists. The mean scores from the sensory test results of untrained panelists at the final project exhibition are shown in table 7.
Table 7. Untrained Sensory Test Results
	Characteristic
	Modification Product 

Rating

	Color
	3,45

	Aroma
	3,38

	Texture
	3,43

	Rasa
	3,52

	Overall
	3,48


From the results of testing, this stage gets quite good results, which means that the modified product is feasible to be marketed commercially as a product worth selling. It's just that there is still a comment that smells less sharp. But overall it is feasible especially in the display section of products that are made in star-shaped add to the product's added value. This product is very good to be developed with functional food labels and to support the movement of Indonesian local food use.
The last stage of this research is to test the content of nutritional value information which can later be used as a reference for nutritional value on packaging labels. Testing the nutrient content of a product is important to know how much percentage of a nutrient is. Testing the nutritional content using proximate analysis testing. Proximate analysis is a method of chemical analysis to identify nutrient content such as the amount of protein, fat, ash, and water. The results of testing the nutritional content of the Red Rice Layer Cake are presented in the following table.
Table 8. Nutrition Value Information Test Results
	Analysis
	Test I
	Test II

	Water
	63.7339%
	63.89983%

	Ash
	0.3123%
	0.2765%

	Protein
	2.8845%
	2.9705%

	Fat
	1.8951%
	1.7334%

	Rough Fiber
	5.3840%
	5.2739%

	Carbohydrate
	25.7899%
	25.8473%

	Energy
	128.7594 cal/100gr
	127.8831 cal/100gr


CONCLUSION

1. The sensory results of semi-trained panelists produce data that overall panelists like the product of the development of Red Rice Layer in terms of taste, aroma, color and texture.

2. The sensory panelist (exhibit) sensory test results were analyzed to produce data that in terms of product taste is very preferred, while overall both in terms of aroma, color and texture the panelists like the product of development
3. The level of public acceptance of the products of Red Rice Layer Cake with the substitution of red rice flour is 50% which considered very good.
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