THE INFLUENCE OF SORGHUM FLOUR SUBSTITUTION IN FARFALLE SENSORIAL CHARACTERISTICS
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ABSTRACT

This study substituted farfalle (a ribbon or butterfly paste product) with sorghum flour. Farfalle is made from sorghum flour, flour, salt, water, eggs, olive oil, basil leaves. Farfalle was developed with a type of research and development, a model approach to define, design, develop and disseminate (4D) and a T-test. The research phase is validation I with 2 food experts, validation II with 2 food experts, test preferences with 30 semi-trained panelists or semester II students of the Yogyakarta Technical Education Study program and acceptance tests with a minimum of 50 untrained panelists or visitors to the final project exhibition. Collecting data with questionnaires or product feasibility forms in a sensory manner to analyze color, aroma, texture, taste and overall acceptance. Based on the results of the study, the best farfalle was determined with a composition of 18.60% sorghum flour, wheat flour 43.41%, water 35.66%, salt 0.47%, angkak 0.47% and mustard greens 1.40%.
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INTRODUCTION

Sorghum is the cereal that has the potential to be used as a substitute for rice because its nutritional content is equal and the productivity of its seeds is high. Technically, Sorghum (Sorghum bicolor L.) has extensive adaptability, therefore it has great potential to be developed in Indonesia. Compared to other secondary crops, sorghum plants have advantages when viewed by their biological characteristics because these plants are tolerant of drought and standing water, can produce on marginal land, and are relatively resistant to pests and diseases.
Plants commonly known to the Javanese as "cantel" or in some local languages ​​in Flores, known as "watar" are a family with cereal crops such as rice, corn, and wheat and other plants such as bamboo and sugar cane. Sorghum has an average height of 2.5 to 4 meters. Sorghum trees and leaves are very similar to corn. The type of sweet sorghum has a high content of sap in the cork stem so that it has the potential to be used as a source of sugar raw materials as well as sugar cane [1].

Sorghum is best eaten in the form of whole seeds to get the most nutrients, more or less can be served like rice [2]. Some studies say the protein content in sorghum seeds is very high. Compared to other food sources such as rice, cassava, and corn, sorghum has the highest protein content. Sorghum has the advantage of minerals such as Ca, Fe, P, and vitamin B1 content compared to rice [1]. Sorghum with low glutenin content and antidiabetic substances that are good for diabetics [3].

Utilization of sorghum is still not widely used to meet food needs. Until now, Sorghum plants were mostly used for food and industrial purposes.
The development of sorghum as a food source is still limited due to various post-harvest and processing technical obstacles. The process of processing sorghum as a food crop in Indonesia has stalled due to lack of facilities. Characteristics of sorghum seeds that have harder skin than rice, make the processing of sorghum require special grinding tools. That's why sorghum is still consumed in a limited and traditionally processed way. Even though the potential is quite large as an alternative food substitute for rice [1].

Sorghum has not been widely used for pasta products, one of which is a butterfly or farfalle pasta. Farfalle is a butterfly-shaped paste or tie. Farfalle is made from durum flour, water, eggs, and salt. Farfalle was developed with the addition of natural colors such as beetroot, flavor enhancing ingredients such as olive oil, serving with taste-adjusted sauces.

Sorghum has a slightly musty odor, so the use of sorghum for pasta requires a mixture of sorghum flour to reduce the musty smell. Even though it has been roasted, the musty smell of sorghum can still be smelled, considering that simple farfalle ingredients are unable to disguise the musty smell of sorghum. The musty smell of sorghum can be disguised by the sharp smell of sauce when served.
But in some countries, sorghum is eaten in the form of porridge or boiled directly to mix various dishes. Even gluten-free sorghum flour is a popular substitute for wheat flour [2].

Agricultural Research and Development Agency of the Ministry of Agriculture through the Postharvest Research and Development Center for Agriculture managed to process sorghum into flour capable of replacing wheat flour [3]. 

METHOD

This research is a type of research and development. Farfalle development uses a 4D model approach, namely 1) Define (defining), 2) Design (design), 3) Develop (development) and 4) Disseminate (dissemination).
The research phase is validation I with 2 cooks at the UNY Catering Laboratory, validation II with 2 cooks at the UNY Catering Laboratory, a favorite test with 30 semi-trained panelists or students of the second semester of UNY Catering Technical Education study program at UNY Chemistry Laboratory, and favorite test with a minimum of 50 untrained panelists or visitors to the final project exhibition at the UNY Auditorium.

Collecting data with questionnaires or product feasibility forms in a sensory manner to analyze color, aroma, texture, taste and overall acceptance.
I & II validation data were analyzed qualitatively descriptive, favorite test data with 30 panelists were analyzed by T-test, and preferred test data with a minimum of 50 panelists were analyzed by percentage.
RESULTS AND DISCUSSION

Define

The purpose of the define phase is to determine one reference recipe selected from three recipes. Define steps, namely: 1) Describe farfalle reference products sensually; 2) Looking for farfalle recipe literacy from references to obtain three farfalle recipe references; 3) Carry out trials of three farfalle recipes simultaneously; 4) Conduct a sensory test of three farfalle reference products simultaneously with panelists of supervisors and other students in one guidance (five people) so that a reference prescription is selected. Farfalle recipe selected with Allrecipes UK sources with the following description:

Table 1. Farfalle Reference Recipe
	Composition
	A1
	A2
	A3

	Wheat flour
	 1kg
	3cups
	400gr

	Salt
	-
	-
	A pinch

	Water
	-
	¼ cups + 1 tbsp
	220ml

	Egg
	5 items
	3 items
	

	Olive oil
	-
	2 tbsp
	

	Basil leaf
	-
	5/4 cups
	


A1: based on recipe Just one bit, please?

A2: based on recipe Tara’s Multicultural Table

A3: based on recipe Allrecipes UK. 
Table 2. Descriptive Qualitative Reference for Farfalle Recipe
	Characteristics

	A1
	A2
	A3

	Texture
	A little fragile
	A little fragile
	Fragile

	Colour
	White rather yellow
	White rather yellow
	White rather gray

	Flavor

	Fishy eggs
	Fishy eggs
	Not fishy eggs


A1: based on recipe Just one bit, please?

A2: based on recipe Tara’s Multicultural Table

A3: based on recipe Allrecipes UK. 
Design

The purpose of the design phase is to determine one recipe for farfalle substitution for selected sorghum flour. The steps in the design phase are: 1) Determining the prescription literacy of the farfalle product development from the reference; 2) Based on sorghum substitution on noodles, the best substitution is 25% sorghum and 75% flour [4]. Whereas in other studies, the substitution of 20% to 30% is still preferred [5]. This substitution is based on the substitution of noodles because the characteristics of the noodles are almost the same as the pasta character. Three farfalle recipes developed based on prescription references selected, namely: 25% sorghum substitution, 30% sorghum substitution, and 35% sorghum substitution; 3) Conduct three trials of farfalle development recipes with one prescription reference farfalle simultaneously; 4) Conduct a sensory test of three developmental farfalle products and one reference farfalle product together with panelists of supervisors and other students in one guidance (3-5 people) to obtain a prescription for selected development products. With selected development recipes B2 or farfalle with 30% sorghum substitution.

Table 3. Farfalle recipe for sorghum substitution
	Composition
	Control
	B1
	B2
	B3

	Wheat flour
	400gr
	300gr
	280gr
	260gr

	Sorghum flour
	-
	100gr
	120gr
	140gr

	Water
	220ml
	225ml
	230ml
	235ml

	Salt
	A pinch
	A pinch
	A pinch
	A pinch


B1 (25% sorghum substitution)

B2 (30% sorghum substitution)

B3 (35% sorghum substitution)

Table 4. Descriptive Qualitative Sorghum Substitution Farfalle Recipe
	Characteristics

	Control
	B1
	B2
	B3

	Texture
	Fragile
	Fragile
	Fragile
	Very fragile

	Colour
	White rather gray
	White rather gray
	White rather gray
	Gray

	Flavor

	Not fishy eggs
	Not fishy eggs
	Not fishy eggs
	Not fishy eggs


B1 (25% sorghum substitution)

B2 (30% sorghum substitution)

B3 (35% sorghum substitution)

Develop

The purpose of the developing phase is to determine the presentation techniques (garnish, platting, and packaging) in selected sorghum substitution farfalle. The stages of the development stage are: 1) Looking for literacy techniques for presenting farfalle from references; 2) Designing presentation techniques (garnish, plating and packaging) of farfalle products developed from the results of the design stage; 3) Conduct validation test I (validation of farfalle presentation techniques on one development product and one reference farfalle product simultaneously with two lecturers); 4) If the validation test I results are feasible, the development of the Farfalle product is followed by proximate testing in the laboratory. If you still need improvement, then validation test II is carried out; 5) Conduct validation test II (validation of presentation technique on one developing farfalle product and one reference farfalle product together with two lecturers so that the technique of presenting the selected farfalle product is obtained and proceed with proximate testing in the laboratory; 6) If the proximate test results have been obtained , then continued with calculations to determine the nutritional value of farfalle product development; 7) Conducting acceptance tests for developing farfalle products and limited reference farfalle products with 30 semi-trained panelists. The following results:

Table 5. The Farfalle Recipe for Sorghum Substitution was developed with the addition of angkak and mustard greens
	Composition
	B2

	Sorghum flour
	120gr

	Wheat flour
	280gr

	Water
	230ml

	Salt
	3gr

	Angkak
	3gr

	Mustard greens
	7gr


Table 6. Proximate Test at UGM Food and Agricultural Technology Laboratory
	Analysis
	Cycle 1
	Cycle 2
	Average

	Water (%)
	66,86
	65,28
	66,86

	Ash (%)
	0,16
	0,37
	0,265

	Fat (%)
	0,89
	1,00
	0,945

	Protein (%)
	3,85
	3,83
	3,84

	Crude fiber (%)
	0,31
	0,35
	0,33

	Carbohidrat (%)
	28,23
	29,52
	28,875


Table 7. T-Test Results from Data of 30 Panelists
	Characteristics

	Control
	Development

	Colour
	3,47b
	3,00b

	Flavor

	2,80b
	2,47b

	Taste
	3,03b
	2,67b

	Texture

	3,06b
	2,83b

	Overall
	3,20b
	2,79b


Disseminate

The purpose of the disseminate stage is to know the level of acceptance of farfalle products with sorghum substitution on a limited scale and broad scale. Final project exhibition to find out the acceptance level test for developing farfalle products with a minimum of 60 exhibition visitors. Here's the graph:
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Figure 1. Graph Data from Exhibition Visitors.
CONCLUSION

Sorghum has not been widely used for food products, even though Sorghum has many health benefits. The use of sorghum in the form of farfalle has not been widely found. Utilization of sorghum in farfalle in the form of substitution of flour into sorghum flour. Based on the results of the study, the best farfalle was determined with a composition of 120gr sorghum flour, wheat flour 280gr, water 230ml, salt 3gr, angkak 3gr, and mustard greens 7gr. The substitution of farfalle sorghum has a disadvantage in its flavor because the flavor of musty sorghum cannot be disguised by simple farfalle ingredients.
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