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ABSTRACT

One way to increase functional food value is to substitute sorghum milk. Sorghum milk is vegetable milk obtained from cereals of sweet sorghum seeds. Sorghum milk as a substitute for animal milk has health benefits, especially for prevention of heart disease, obesity, decreased hypertension, maintaining blood sugar levels, and prevention of colon cancer. In this study using the 4D method (define, design, develop and desseminate), to find the best formula for the comparison of sorghum milk with animal milk in making sorghum milk classifications. The substitutes for sorghum milk that are done are 50%, 75% and 100%. The results of the research showed that the best substitution in the classification of sorghum milk with a percentage of 50% with organoleptic physical characteristics was not much different from the reference, while the results of analysis of nutritional values ​​on substitution of sorghum milk as much as 50% were 70.33% moisture content, 0.48% ash content, fat content 7.08%, protein content 1.03%, crude fiber 0.86%, carbohydrate 21.07%. 
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INTRODUCTION


Klappertart in Indonesia is known as a typical Manado cake with basic ingredients of coconut, flour, flour, milk, butter and egg. The recipe is an influence during the Dutch occupation in Manado. There are several types of cooking klappertaart. When baking and using bread, it will produce klappertaart in solid form, can be cut like a taart in general. But there are also cooking methods that are not toasted. This will produce a texture that is so soft, like eating custard which immediately melts as it enters the mouth. This cake is the most delicious when eaten in cold conditions so it should not be left too long outside the cooler. 
 Sorghum (Sorghum bicolor L. Moench) is the fifth important food crop after rice, wheat, corn and barley, and is the main food of more than 750 million people in the semi-arid tropics of Africa, Asia and Latin America (FSD 2003, Reddy et al. 2007). In Africa, sorghum seeds are consumed in the form of processed bread, porridge, drinks, popcorn, and chips (Dicko et al. 2006a). In Indonesia sorghum is the third food cereal crop after rice and corn. 
Although the potential of sorghum in Indonesia is quite large with a variety of varieties, both local and introduced, but its development is not easy.
 Starting from this, then to promote the advantages of sorghum as food is to introduce the potential of functional food contained in the seeds. The functional food elements include a variety of antioxidants, mineral elements especially Fe, dietary fiber, oligosaccharides, β-glucan including non-starch polysaccharide (NSP) carbohydrate components, and others..  
Utilization of sorghum as a functional food source has not been touched much, so far it is still limited to its role in diversifying food as a source of carbohydrates (Suarni 2004c). Though sorghum contains food fiber that is needed by the body (dietary fiber) which can have a positive effect on health. Health benefits, especially for prevention of heart disease, obesity, decreasing hypertension, maintaining blood sugar levels, and prevention of colon cancer. In cardio vascular disease (coronary heart disease / CHD), food fibers function in binding to bile acids orghum phenolics are known to have antioxidant activity, antitumor, and can inhibit the development of viruses that are beneficial for people with cancer, heart disease and HIV (Human Immunodeficiency Virus (Dicko et al. 2006b).
Klapertart products can be increased in functional value by adding sorghum milk as a substitute for animal milk. 
METHOD
Material

The ingredients used are cornstarch, wheat flour, water, butter, liquid milk, sweetened condensed milk, granulated sugar, vanli powder, young coconut meat eggs, cinnamon, raisins, slice almonds
  The method used in developing the classification of sorghum milk substitution is research and development (R & D) with a 4D approach (define, design, develop, disseminate).

Research and development methods are research methods used to produce certain products, and test the feasibility of these products (Sugiyono, 2009). 
RESULTS AND DISCUSSION

Define 

The initial enthusiasm before implementing substitutions on Klapertart products that have a sweet taste and have high cholesterol is to look for recipe literacy as many as 3 recipes, Resep Kue Lezat Tanpa Oven (Raditrini, 2017), Aneka Resep Kue Dan Roti (Aryuni, D.W,2017), Desert Favorit Dan Populer (Nunung2011), then test 3 acaun recipes simultaneously. The sensory test is carried out in conjunction with the panelists of the supervisors and 5 guiding students. So that there is obtained a recipe for the klapertart reference that can be received by the majority of reviewers namely Kue Lezat Tanpa Oven (Raditrini, 2017),  
Design 

The aim of the design phase: to determine the best recipe for sorghum milk kalpertart development products that are in high demand.

Step of the design stage:

a. Literacy prescription product development from reference

b. Designing 3 recipe products for sorghum milk kalpertart development based on the reference recipe selected by substituting sorghum milk 50%, 75% and 100%

c. Trial 3 recipe for sorghum milk kalpertart product development and 1 reference recipe simultaneously

d. The sensory test of 3 sorghum milk and 1 reference product development products simultaneously with exspert-trained panelists of 3-5 people was obtained so that 1 prescription product development was obtained. In klapertart sorghum milk subtiusi with substitution as much as 50%.
Tabel 1. Presentase subtitution of sorghum milk 

	Ingredients 
	Selected recipe (g) 
	50 %

(g)
	75%

(g) 
	100%

(g)

	cornstarch
	30
	30
	30
	30

	Wheat
	10 
	10 
	10 
	10 

	Scoop of sorghum
	
	
	
	10

	Water
	50
	50
	50
	50

	Butter
	100
	100
	100
	100

	Sugar
	150
	75
	112,5
	150

	Liquid milk
	1000
	500
	250
	

	Sorghum milk
	
	500
	750
	1000

	Sweetened thick
	80
	80
	80
	80

	Vanilla powder
	7,5
	7,5
	7,5
	7,5

	Egg
	65
	65
	65
	65

	Young coconut
	200
	200
	200
	200

	Cinnamon
	10
	10
	10
	10

	Raisins
	25
	25
	25
	25

	almonds
	25
	25
	25
	25


Develop  


The steps taken in this development are about the presentation techniques (garnish, platting and product packaging) on the substitution formula for sorghum milk. The technique for serving klapertart is to use square square foil. Platting the cup of sorghum milk using whipped cream, mint leaves and almonds. At the develop stage, data validation was conducted with 30 trained panelists to test the preference for sorghum milk substitution. At the develop stage, the following data are obtained:

	Paired sample satistic

	
	N
	Acuan 
	pengembangan 
	

	
	
	Mean 
	

	color
	30
	3.0870
	3.5652
	

	smell
	30
	3.0000
	3.1667
	

	texture
	30
	3.1000
	3.200
	

	flavor
	30
	2.8000
	2.9000
	

	whole
	30
	3.1667
	.31000
	



Based on the above data it can be concluded that the reference products and development are not much different, the difference is very visible in the color of the product development and overall the reference and development products are almost the same

Then a proximate test was carried out to determine the nutritional value of 50% substituted sorghum milk substitutes.
Table 1. nutritional analysis
	Scores
	UL 1
	UL 2

	Water
	70,33
	70,26

	Ash
	0,48
	0,46

	Fat
	7,08
	7,07

	Protein
	1,03
	1,03

	Coarse fiber
	0,86
	0,90

	Carbohydrate
	21,07
	21,18



Based on the data above that in clapart with substitution of sorghum milk as much as 50% has a nutrient content of 70.33% moisture content, 0.48% ash content, 7.08% fat content. 1.03% protein, 0.86% crude fiber and 21.07% carbohydrate. On the substitution stage of sorghum milk has a high water content of 70.33% followed by candundane and 21.07%
Disseminate 
In the disseminate stage: knowing the level of acceptance of sorghum milk production development products as much as 50% on a wide scale as for the stages in disseminate is to disseminate klapertart development products at the Proyek Akhir Boga  to find out the minimum acceptance test for the development of sorghum milk substitution products 60 visitors to the exhibition. 

The test data for the acceptance level of the development product of sorghum milk substitution in the Proyek Akhir Boga as follows: 
Tabel 4. One sample statistic 60 visitors the exhibition
	One sample statistic 

	
	N
	Mean
	Std. Deviation
	Std. Error Mean

	color
	60
	3.7500
	.50840
	.06563

	smell
	60
	3.7000
	.49745
	.06422

	texture
	60
	3.6500
	.48099
	.06210

	flavor
	60
	3.7167
	.49030
	.06330

	whole
	60
	3.7000
	.46212
	.05966


Based on the panelist test data in general above, it can be concluded from the color, aroma, texture, taste and overall classification of sorghum milk as much as 50% is very preferred, the highest value of sorghum milk is highest in color, namely 3.75000
CONCLUSION

Based on the results of the research conducted it can be concluded that the optimal substitution of sorghum milk in the class is 50%. the physical and chemical characteristics of the sorghum milk kalpertart with 50% substitution had nutritional analysis of 70.33 moisture content, 0.48 ash content, 7.08 fat content. 1.03 protein, 0.86 crude fiber and 21.07 carbohydrates 
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