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ABSTRACT

This final project aims to find the right recipe on a product Macarons Substitution With Black Glutinous Flour (macetam), know the content of the nutritional value and recognize Macarons Substitution With Black Glutinous Flour (macetam).

The type of research used is a Research and Development (R & D), by using the 4D model development approach that Define, Design, Develop and Desseminate. With a standard product recipe determination procedures, validation and revision, test A limited scale and large scale hedonic test (exhibit). The place and time of the Laboratory of Culinary Research, Culinary and Clothing Engineering Department, Faculty of Engineering, Yogyakarta State University, conducted from January to May 2019. The test material is in the form of samples from each product and a panelist form.

The results obtained from the research of this product are: 1) the right recipe on a macetam product that is 40% black glutinous flour and almond flour 60%. 2) The content of the nutritional value Macetam includes water, ash, protein, fat, crude fiber, carbohydrates and energy. 3) Community acceptance of Macarons products overall average of 3.72 which indicates that the product can be accepted by the public.
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INTRODUCTION

Black glutinous flour is one of the basic ingredients for making Indonesian cakes are widely used, similar to the case of rice flour. Black glutinous flour at this time is very easy to get as many sold in the market in the form of smooth and dry flour. Black glutinous flour has greater amylopectin than other flour. Amylopectin is what causes the glutinous flour fluffier than the other flour. The higher the content of amylopectin starch, the starch is also the more fluffier.
Macarons is a typical French dessert dishes that have become stars in the world of pastry. Material and methods of making macarons is basically the same with the technique of making merengue (egg white batter). The difference of macarons is always uses ground almonds and baked dough was not until the fuse cookies. Macarons own circular shape with a slightly rising surface like thick coins and the bottom flat, but there is a cavity macarons "feet" are typical. Make macarons require extra precision and accuracy in measuring the ingredients, make the dough and determine the proper oven temperature to bake.

Processing macarons with a substitution or replacement materials are widely lacking, especially in the substitution of ingredients black glutinous flour. This happens because of the lack of public knowledge in the development of products with other ingredients, especially the continental dessert products.

Purpose of this research to develop existing products, especially patiseri products replace or substitutes with main ingredient in cereals which are circulating in Indonesia, especially black glutinous flour.

The purpose of this research to find the right recipe on a product macarons substitution with black glutinous flour (macetam), determine the content of the nutritional value of macarons with black rice flour substitution (macetam) and recognize the public acceptance of macarons substitution with black glutinous flour (macetam).

In this research, there are restrictions on the use of raw materials by using a good quality of black glutinous flour and almond flour. Treatment in making macarons themselves are not distinguished by the way of making macarons in general. By paying attention to processes and procedures of making proper, will minimize failures that will occur.
METHOD
The method used in this research is the development of Research and Development (R & D). Methods of research and development is the research methods used to produce a particular product, and test the efficacy of such products (Sugiyono, 2009; 407).

In this development method using 4D model development approach that Define, Design, Develop and Desseminate that aims to establish and define the terms that begin with the analysis of the purpose of limitation materials developed device.

The place and time of this study are Laboratory of Culinary, Culinary and Clothing Engineering Department, Faculty of Engineering, Yogyakarta State University, conducted from January - May 2019.

Materials used in this research is a sample of each product development and tools used in the form of accreditation forms tailored sensory test in Define, Design, Develop and Desseminate.
RESULTS AND DISCUSSION
Define stage is the stage of determining the first prescription product standard benchmark of 3 macarons recipe existing standards. The recipes were examined from reliable sources, then compared each prescription to determine the basic formula is referred to as a reference product recipe. Here are three recipes used in the define phase:

 Table 1. Comparison of 3 recipes reference

	recipe 1

(Paris Bakery)
	recipes 2

(Chef Eko)
	recipe 3

(Recipe Book Femina)

	A dough:
	A dough:
	A dough:



	300 gr almond flour
	100 gr almond flour
	125 gr almond flour

	300 gr icing sugar
	100 gr icing sugar
	125 gr icing sugar

	110 g egg whites
	
	

	Dough B:
	Dough B:
	Dough B:

	110 g egg whites
	80 g egg whites
	100 g egg whites

	300 gr sugar
	100 gr sugar
	100 gr sugar

	
	
	

	75 g water
	
	

	(Italian method)
	(French method)
	(French method)


Under the Define phase is done by comparing the results of the product macarons with a standard recipe in Table 1 plus the same filling in the form of butter cream tiramisu, with one panelist trained and 3 semi-trained panelists is obtained for the reference product using a recipe 2. These results were obtained by comparing the taste, aroma and texture of the best among the three existing recipes.

Design stage is the stage to determine the exact recipe on making "macetam" is processing reference recipes that have been selected in the define phase substitution with black glutinous flour. In this phase, researchers used a substitution ratio of 20%, 30% and 40% of black glutinous flour of total raw macarons materials are almond flour.

 Table 2. Comparison of prescription design stage
	Material
	Original
	20%
	30%
	40%

	Almond flour
	100 gr
	80 gr
	70 gr
	60 gr

	Black glutinous flour
	-
	20 gr
	30 gr
	40 gr

	Granulated sugar
	100 gr
	100 gr
	100 gr
	100 gr

	Egg whites
	80 gr
	80 gr
	80 gr
	80 gr

	Sugar
	100 gr
	100 gr
	100 gr
	100 gr


Based on the design phase is done, the results obtained are black glutinous flour substitution ratio of 40%. These results are based on comparisons of texture, flavor and color resulting in the substitution products 20%, 30% and 40% by 3 panelists trained and 3 semi-trained panelists. These results are also grounded by the turn of substitution of 40% gives a sense of black glutinous in macarons but still acceptable sensory.

Phase Develop a stage of manufacture of the product samples that have been obtained at the design stage as many as 30 pieces and tested on 30 panelists semi-trained and assisted 30pieces samples of the product benchmark as a comparison to get the results organoleptic test by using hedonic test form that aims to identify existing deficiencies the product to be revised and developed better. Following are the results of form the test develop a preference for the stage:
 Table 3. Results of the sensory test stages develop
	Characteristics
	reference (837)
	modification (294)

	Color
	3.27
	3.47

	Aroma
	3.33
	3.07

	Flavor
	3.23
	3.03

	Texture
	3.00
	3.10

	Whole
	3.23
	3.13


Results are presented in Table 3 is based on the results of sensory test borang obtained with a description of the scale (1) is not, (2) do not like, (3) like and (4) very like. With code 837 to a reference sample and 294 for the sample code modification "macetam". In the table of product samples "macetam" has reached an overall average of 3.13, which means as a whole has preferred and acceptable sensory panelists.

Desseminate stage is the final stage is the final project exhibition displays and provide product samples "macetam" which is fixed by insert time develop stages, packaged well and provide form test fondness for untrained panelists as many as 100 pieces. But the forms that go back only as many as 69 pieces, with the following results:

 Table 4. Results of the sensory test phase desseminate
	characteristics
	Black glutinous macarons (Macetam)

	
	1
	2
	3
	4
	Average

	Color
	1
	1
	27
	40
	3.54

	aroma
	0
	3
	27
	39
	3.52

	flavor
	0
	1
	26
	42
	3.59

	Texture
	0
	1
	23
	45
	3.64

	Whole
	0
	0
	19
	50
	3.72


Results are presented in Table 4 based on the information scale (1) is not preferred, (2) do not like, (3) the preferred and (4) highly preferred. The average yield on the whole "macetam" reached 3.72 where it can be interpreted that "macetam" nearly very popular panelist / final project exhibition visitors. So the purpose of this study have been achieved in terms of finding the right recipe and can know the power of public acceptance of macarons with black glutinous rice flour substitution (macetam).

Samples of products "macetam" which has reached the final stage was added laboratories Chem-Mix Pratama much as 100g to test that provides results of proximate analyzes of water, ash, protein, fat, crude fiber, carbohydrates and energy/ 100gr "macetam". Here are the results of analysis issued by the Lab. Chem-Mix Pratama:

 Table 5. The test results of proximate macetam
	Analysis
	Deuteronomy 1
	Deuteronomy 2

	Water
	13.8594%
	13.5892%

	Ash
	0.6466%
	0.4380%

	protein
	3.9875%
	3.6874%

	Fat
	4.3684%
	4.4202%

	Crude fiber
	6.0251%
	6.2390%

	Carbohydrate
	71.1129%
	71.6259%

	Energy
	330.3455 cal 
/ 100 g
	331.5085 cal 
/ 100g


CONCLUSION

The conclusion that can be drawn from this research is the product of macarons can be substituted with black glutinous flour as much as 40% with restrictions on the use of good quality materials, thus minimizing failures in the manufacturing process.

In this study, using R & D to approach 4D results in (1) defind, using the reference product standard recipe that comes from Chef Eko. (2) Design, to get the final product substitution macarons with black glutinous flour by 40%. (3) Develop, produce an average comparison with the reference product sample modification product samples of 3.23 and 3.13 for the reference product for product modification. Which means that the product is preferred and acceptable sensory. (4) Desseminate, resulting in an overall average of 3.72, which means the product is almost highly preferred by the panelists final project exhibition. And also lists the test results of proximate "macetam" per 100gr.

This means that the purpose of this study had been fully achieved in terms of finding the right recipe on a product "macetam", find out the nutritional value "macetam" and recognize of "macetam".
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