

THE 5th INTERNATIONAL CONFERENCE ON HEALTH POLYTECHNICS OF SURABAYA (ICOHPS)
2nd International Conference of Nutrition (ICoN)
[bookmark: _heading=h.aymcrem96saw]
[bookmark: _heading=h.qj1etfm9g5qu]
SUBSTITUTION OF RED SPINACH FLOUR AND DRAGON FRUIT ON THE LEVEL OF FAVORITE CAKES
Daniel Robert1, Grace K.L. Langi2, Olfie Sahelangi3, Nonce Nove Legi4, Rudolf Boyke Purba5, Maria Tutainon6
123456Health Polytechnic Ministry of Health Manado
Corresponding author :kllge@yahoo.com


ABSTRACT
One of the healthy substitutes for local ingredients for processing cake batter is red spinach flour and dragon fruit. Dragon fruit adds to the nutritional value of the product because it contains substances that increase the immune system, while red spinach flour (Amaranthus tricolor) is a nutritious food ingredient that contains Vitamins A, C, and Folic acid. The purpose of this study was to determine the level of preference for talam cake modified with red spinach flour and dragon fruit. This type of research is a quasi-experimental using 3 completely randomized designs (CRD) with formulation 1 (F1) 5 g red spinach flour, 60 g dragon fruit and formulation 2 (F2) 3 g red spinach flour, 40 g dragon fruit, while formulation 3 (F2) F3) 2 g of red spinach flour and 30 g of dragon fruit. Types of panelists are moderately trained and trained panelists. The results of the test of the level of consumer liking for the color of talam cakes, most of them chose the category very like the formulation 2 (F2) with the highest percentage of 65.0%. For the aroma, most of them choose the category they like very much, namely in formulation 2 (F2) 75.0%. For texture, most of them chose the category like formulation 3 (F3) 65.0%. For the taste, most of them chose the very like category, namely in formulation 2 (F2) which was 75.0%, the aroma for formulation 3 (F3) had a liking category of 40.0%, because the aroma of dragon fruit was more dominant than the aroma of red spinach flour. It is recommended for further research to implement this research product for those with nutritional problems, especially low blood pressure.
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BACKGROUND
In 2016 compared to neighboring countries, Indonesia had the highest anemia problem (42%). The percentage of anemia in women is 27% higher than men (20.3%). Anemia in adolescent girls alone reaches 32%.
Based on Riskesdas data in 2013 in North Sulawesi Province alone the prevalence of anemia was low compared to several other provinces, 8.7% in women, 5.0% in men, and 2.5% in children.
	Spinach is a high-fiber vegetable with a content of 2.8 grams per 100 grams of ingredients. In 100 grams of red spinach, there are calories, carbohydrates, protein, fat, vitamins (A, B1, E, C, and folate), and minerals (calcium, phosphorus, and iron).
The benefits of dragon fruit for health keep the skin firm and elastic, reduce the risk of cancer, improve heart health, control blood sugar levels, boost the immune system, relieve coughs and colds, lose weight, the benefits of dragon fruit for digestion, maintain bone health, and fight arthritis.
	Talam cake is a traditional Betawi cake and is estimated to be more than 500 years old. This cake is influenced by Chinese and Dutch cuisine who inhabited the Batavia area (now called Jakarta).
Based on Riskesdas data in 2013 in North Sulawesi Province alone the prevalence of anemia was low compared to several other provinces, 8.7% in women, 5.0% in men, and 2.5% in children. This is influenced by the habit of nutritional intake that is not optimal and lack of physical activity. Adolescent girls generally experience menstruation, have the characteristics of unhealthy eating habits. If this happens in the long term it will cause Hb levels to continue to decrease and cause anemia (Suryani, 2015).
Spinach is a high-fiber vegetable with a content of 2.8 grams per 100 grams of ingredients. The nutritional content of spinach is a nutrient-dense vegetable and is indispensable for the body. In 100 grams of red spinach, there are calories, carbohydrates, protein, fat, vitamins (A, B1, E, C, and folate), and minerals (calcium, phosphorus, and iron). 
The iron content in spinach plants is relatively high compared to other vegetables, which is very useful for people with anemia (Rizki, 2013). Red spinach contains anthocyanin pigments with a total dissolved solid of 5.8 Brix anthocyanin content of 18.94 mg/ml (saati, 2014). The benefits of spinach leaves are usually used as vegetables that can be processed into various types of food, including clear vegetables, lodeh vegetables, pecel, spinach and lalap (Supriati, 2014).
According to Dalimartha, Adrian (2013), from the results of examination of hemoglobin levels after 1 week and 2 weeks of treatment, it was proven that the consumption of red spinach juice had an effect on increasing hemoglobin levels. According to Setiyani (2012), it was found that red spinach is useful for treating anemia. In addition, there are other benefits, namely increasing the work of the kidneys, cleaning the blood after childbirth, dysentery and strengthening hair roots.
[bookmark: _heading=h.30j0zll]Dragon fruit is consumed in the form of fresh fruit, because the water content of this fruit is very high, so it can quench thirst (Winarsih, 2007). The nutritional content of dragon fruit whose flowers are like clean white trumpets, consisting of a number of yellow stamens (Anon, 2008) is a fruit that is much favored by the public because it has efficacy and benefits as well as high nutritional value. Part of the dragon fruit 30-35% is the skin of the fruit but is often only disposed of as waste (Nazzarudin et al., 2011). The benefits of dragon fruit for health keep the skin firm and elastic, reduce the risk of cancer, improve heart health, control blood sugar levels, boost the immune system, relieve coughs and colds, lose weight, the benefits of dragon fruit for digestion, maintain bone health, and fight arthritis.
Talam cake is a traditional Betawi cake and is estimated to be more than 500 years old. This cake is influenced by Chinese and Dutch cuisine who inhabited the Batavia area (now called Jakarta). In addition to rice flour and sago flour, one of the main ingredients in making talam cake is coconut milk (Nurdin, 2012). However, the creation of talam cake processing is still small, so it is necessary to create creations in the processing of talam cake, one of which can be done by adding the basic ingredients of making talam cake with modified dragon fruit and red spinach flour to increase hemoglobin levels in the body in young women.
Nutrients obtained from snacks are used to add nutrients obtained from the main meal, so that the snacks eaten should be healthy and nutritious snacks. Therefore we need a snack product that is not only delicious, but also healthy and nutritious. One of the snacks is talam cake. The ingredients used in the process of making talam cakes consist of the main ingredients and additional ingredients.
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This type of research uses quantitative research with quasi-experimental methods with the level of consumer preference for cakes modified with red spinach flour and dragon fruit with one formulation (one text). The research location is in the Nutrition Food Administration Laboratory of the Manado Health Ministry of Health Polytechnic and this research was carried out in June 2022. The dependent variable in this study was the level of consumer preference and the independent variables were taro cake modified with dragon fruit and red spinach flour.
This research was conducted in 3 stages, namely: 1) Preparation Stage; Before carrying out the research, the research must coordinate with the campus, prepare a questionnaire to be filled out by the panelists. In making the cake tray, the preparation of materials and tools, especially those that are in direct contact with the ingredients/mixture, must be cleaned or sterilized, 2) The Modification Stage of Red Spinach Flour and Dragon Fruit in the Cake Tray. All materials that have been cleaned, then separate the parts that are not used and do according to the treatment.
To determine the level of consumer acceptance, organoleptic tests were carried out on color, aroma, texture, and taste. In this organoleptic test, 20 panelists were selected, namely students from the Department of Nutrition, Health Polytechnic, Ministry of Health, Manado, as many as 20 people. This preference test uses a hedonic score scale and in filling out the format, the panelists are asked to fill in according to a certain code on the level of consumer preference for the modification of red spinach and dragon fruit cereals on talam cake. The scoring scores were given as follows: Strongly like : 3, Like : 2, Dislike : 1. The data obtained from the organoleptic test were graded and arranged in tabular form and then presented in the form of a computer frequency distribution of the SPSS 16.0 program.

RESULTS AND DISCUSSION
Research conducted on talam cake with modified red spinach and dragon fruit flour aims to determine the organoleptic quality. The research was conducted to determine the effect of modified red spinach and dragon fruit flour on the level of consumer preference, and the best results from the 3 formulations. In this study, organoleptic tests were carried out which included color, aroma, texture, and taste. After conducting the research, the following results were obtained:
The results of the organoleptic test on the color of the cake tray with modifications of red spinach and dragon fruit flour obtained the level of consumer preference for each formulation, it was found that the level of consumer preference for the color of the cake in formulation 1 (F1) category likes which has the most, which is 40.0% , and in formulation 2 (F2) the very like category, which has the most that is 65.0%, while in formulation 3 (F3) the dislike category has the lowest 5.0%, because consumers prefer the color of formulation 1 (F1) and formulation 2(F2).
The results of the organoleptic test on the taste of talam cake with modified red spinach and dragon fruit flour obtained the level of preference for each formulation on the taste of talam cake in the 1st (F1) category of liking, which has the most, which is 45.0%, and in the 2nd formulation ( F2) very like category, which has the most, which is 75.0%, while in formulation 3(F3) the dislike category is to have the lowest, which is 5.0%, because consumers prefer the taste of formulation 1(F1) and formulation 2(F2). ). 
The average value of the consumer's level of preference for red spinach and dragon fruit flour cakes in formulation 1 (F1) is 9.62, and formulation 2 (F2) is 11.5, while in formulation 3 (F3) is 9.35. The results showed that the color of the taro cake with modified red spinach and dragon fruit flour showed that the most preferred by consumers was formulation 2 (F2) with a formulation of 40 g dragon fruit and 3 g red spinach flour. Color assessment is influenced by the sensitivity of the different senses of sight. 
Color test involves more of the sense of sight and one of the indicators to determine whether a food is accepted or not. Color is a material property that is ascribed to the spread of the light spectrum. In addition, color is not a substance or object but a person's sensation due to the stimulation of a beam of radiant energy that falls into the eye's senses or retina of the eye. 
Color preference is the first assessment that will determine consumer preferences for talam cake products (Kartika et al, 2017). Color can be used as an indicator of freshness or maturity in a food ingredient (Winarno, 2019). Color in food is very important because it affects the appearance so that it increases its attractiveness and gives panelists more information about the characteristics of the food (Libaedillah, 2018). 
The results of the panelist's assessment of the three formulations showed that there were panelists who liked the color of the cake tray and some did not. The best color was obtained from talam cake with a modification of 40 grams of dragon fruit and 3 grams of red spinach flour. The results showed that the aroma of the taro cake with modified red spinach and dragon fruit flour showed that the most preferred by consumers was formulation 2 (F2) with a formulation of 40 g dragon fruit and 3 g red spinach flour. Aroma is an odor component caused by a product that is identified by the sense of smell (Mulyadi, 2014). 
The aroma of food determines the delicacy of food and taste. Things that affect the taste of foodstuffs consist of three, namely smell, taste, and oral stimulation. The talam cake produced is a distinctive aroma of dragon fruit and red spinach flour, the aroma will be strong when the talam cake has been steamed in the pan. The results of the panelist's assessment of the two treatments showed that there were panelists who liked the aroma of talam cake and some didn't. 
The best aroma was obtained from talam cake with a modification of 40 grams of dragon fruit and 3 grams of red spinach flour. The results showed that the texture of the taro cake with modified red spinach and dragon fruit flour showed that the most preferred by consumers was formulation 2 (F2) with a formulation of 40 g dragon fruit and 3 g red spinach flour. One of the quality parameters that plays a very important role in displaying the characteristics of the talam cake is texture. 
Texture is a pressure sensation that can be observed by seeing and feeling when it is bitten, chewed, swallowed or touched with a finger (Aliyah, 2010). One way to determine the texture of a material is by using the preference drops method on the mouthfeel (mouth texture). From the texture, you can feel the sensation of chewy, hard, soft, soft, and sticky, smooth and gritty, and others. Overall, the taro cake with modified dragon fruit 40 grams and red spinach flour 3 grams was preferred by the panelists. 
The texture of the tart cake with red spinach flour and dragon fruit was not chewy in formulation 3 (F3) with a modification of 30 g dragon fruit, 2 g red spinach flour. In this formulation, the resulting talam cake is not chewy because the dragon fruit has less effect on the texture of the talam cake and less coconut milk mix makes the talam cake not chewy. According to Ayudya (2012), the increasing number of dragon fruit in the manufacture of cakes, the texture of the cakes decreases or becomes less chewy. 
The results showed that the taste of talam cake with modified red spinach and dragon fruit flour showed that the most preferred by consumers was formulation 2 (F2) with a formulation of 40 g dragon fruit and 3 g red spinach flour. Taste is an important sensory component because consumers tend to like food with a good taste (Mulyadi, 2014). 
Taste is a biological perception like sensation produced by matter that enters the mouth. Taste is caused by water-soluble compounds and interacts with receptors on the tongue in the oral cavity. In general, taste is supported by aroma receptors in the nose and receptors in the mouth. Taste is a chemical compound or mixture that can affect the senses of the body, for example the tongue as a taste bud. 
Basically the tongue is only able to taste the types of taste, namely bitter, sour, salty, and sweet. In addition, taste can arouse the taste buds through the aroma it causes, more than just bitter, salty, sour, and sweet tastes. Through the process of giving aroma to a food product, the tongue can taste other flavors according to the aroma given (Tarwendah, 2017). Based on the results obtained, taste acceptance in F1, F2, F3 and the most chosen by consumers, namely F2 (11.5) in the category of very like, but not much different from F1, consumers choosing the category of liking very much, namely F1 (9.62), while formulation 3(F3) chose the dislike category, namely F3 (9.35) 
Changes in the lifestyle of Indonesians have resulted in a drastic increase in functional food products, especially during the Covid-19 pandemic sweeping the world. Public awareness of health is the main reason for this change to occur. Functional food is food that contains bioactive components that are beneficial to health. Indonesia is a country that is rich in natural resources, and has the potential for local food ingredients that can be processed to meet community nutrition (Hariyadi, 2021).     
Some of the superior local food ingredients that have the potential are dragon fruit and red spinach cereal, with the enormous potential of these local foodstuffs that can be developed into products that have more benefits, especially for health, namely functional food products. The use of local food in the development of functional food is intended to show superior local food produced and consumed by the local area so that it is in accordance with local wisdom and culture (Herlina and Nuraeni, 2014). 
The COVID-19 pandemic has had a positive impact on the high demand for functional food products, because consumers already know and care about health and a healthy lifestyle, so it is estimated that in the future the demand for functional food sources and products will be greater and faster in Indonesia. (Hariyadi, 2006). Therefore, don't hesitate to take an active role in developing local ingredients around us by consuming these ingredients or turning them into high-value products as a form of food diversification, one example of which is the modification of red spinach cereal and dragon fruit on talam cake. 
The red spinach flour dragon fruit cake has several advantages over the traditional cakes on the market, including: a. Has antioxidants that help the body ward off free radicals b. Expel cancer-causing toxic substances (anticarcinogenic) and fight microbial nuisance (anti-microbial). c. Avoid osteoporosis and premature aging. d. Healthy heart, as well as blood circulation, helps the digestive process and is very good for diabetics. e. Able to cure anemia which contains high enough folic acid.
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Research conducted on the level of consumer preference for cakes modified red spinach and dragon fruit flour can be concluded as follows: The level of consumer preference for the color of the modified taro cake with red spinach and dragon fruit flour in formulation 2 (F2) is preferred, for the aroma of modified taro cakes Red spinach and dragon fruit flour in formulation 2 (F2) was preferred, on the texture of the modified taro cake, red spinach and dragon fruit flour formulation 2 (F2) was preferred to formulation 1 (F1) and formulation 3(F3), namely F2 as much as 19 people, and the taste of the modified taro cake with red spinach and dragon fruit flour formulation 2 (F2) was preferred to formulation 1 (F1) and formulation 3 (F3), namely F2 as many as 19 people. The community is expected to be able to take advantage of food products with dragon fruit and red spinach flour combined with talam cake, which has nutritional value in the form of vitamin C obtained from dragon fruit, and iron obtained from red spinach flour.
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