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Abstract 

Red dragon fruit peel can be processed into yogurt. Yogurt is a coagulated milk product 

obtained from the lactic acid fermentation-yogurt made from various milk, whether fresh 

milk, skim milk, or even full cream milk. The additions of red dragon fruit peel may 

enhance the taste and the therapeutical values. This study was aimed to compare the 

organoleptic properties, protein, lipid, and flavonoid content of commercial starter and 

isolated culture red dragon fruit peel yogurt. Red dragon fruit peel yogurt was made with 

amounts of red dragon fruit peel (25% w/v), full cream milk, sucrose and, commercial 

starter (Lactobacillus bulgaricus, Lactobacillus acidophilus, Streptococcus thermophilus, 

Bifidobacterium) or isolated culture (L. bulgaricus and S. thermophilus). Hedonic scale 

test form was used for measuring organoleptic properties. Protein content was used 

Kjeldahl method, lipid content was used Soxhlet method, and flavonoid content was used 

chromatography. This research showed that protein and lipid contents in red dragon fruit 

peel yogurt with commercial starter were higher than red dragon fruit peel yogurt with 

isolated culture. Flavonoid content in the isolated culture yogurt was higher than 

commercial starter yogurt. Organoleptic properties between groups were significantly 

different (p<0.05). Red dragon fruit peel yogurt used isolated culture has a good chance of 

getting a positive reception from the public and has potential as a functional food. 

1. Introduction 

Dragon fruit plants originated from Central America 

(Jaya, 2010). Dragon fruit comes from tropical climates 

and is influenced by air humidity, temperature, soil 

condition, and rainfall. Dragon fruit is a fruit plant that 

has been cultivated in Indonesia since 2000 (Jafaar et al., 

2009; Jaya, 2010). Dragon fruit has good potential in 

terms of increasing demand with a variety of cultivation 

techniques that are easy to do. Dragon fruit has high 

productivity that affects its availability. The high 

availability of dragon fruit gives a lot of dragon peel 

waste. Dragon fruit peel has 30-35% of the weight of the 

fruit and has not been used optimally. Dragon fruit peel 

has the potential to be developed into functional food 

(Jafaar et al., 2009).  

Red dragon fruit peel contains polyphenol 

compounds and other active compounds, such as 

alkaloids, terpenoids, flavonoids, phenolic, carotene, and 

various other vitamins (niacin, thiamine, pyridoxine, 

cobalamin) (Wu et al., 2006). Dragon fruit peel is a 

source of natural antioxidants because of the levels of 

polyphenols (Wu et al., 2006; Nurliyana et al., 2010). 

The antioxidants activity in the red dragon fruit peel has 

higher than the antioxidant activity in the flesh of the 

fruit. The research showed that in 1 mg/mL, dragon fruit 

peels could inhibit 83.84% of free radicals. The red 

dragon fruit flesh can only inhibit free radicals 27.45%/1 

mg. The super red dragon fruit peel has a percentage of 

DPPH free radical at 79.24% (Wiset et al., 2012). 

The red dragon fruit peel used as a food color, and 

even textiles and extracts were taken as a source of 

natural antioxidants. Another processed form of red 

dragon fruit peel was processed into beverages. Yogurt 

can be an alternative to dragon fruit peel diversification. 

The red dragon fruit peel used as yogurt was expected to 

increase the economic value and as an alternative 

functional food (Untari et al., 2014). Yogurt can have 

various forms such, as semi-solid and liquid forms 

(Adolfsson et al., 2004; Kolapo and Olubamiwa, 2012). 

Yogurt is a probiotic drink that has been proven to have 

health benefits. The red dragon fruit peel yogurt was 

made through the addition of lactic acid bacteria 

(Zainoldin and Baba. 2009; Septiana and Ardiaria, 2016; 

Wahdaningsih and Untari, 2016). Lactic acid bacteria 
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that are commonly used are the Lactobacillus and 

Streptococcus groups. These function of lactic acid 

bacteria during the fermentation process by converting 

lactose to lactic acid in the manufacture of red dragon 

fruit peel yogurt (Kim et al., 2011; Scavuzzi et al., 2014). 

Taste, flavor, and texture are the primary keys to made 

yogurt. Several types of bacteria will affect the taste and 

flavor of yogurt. The distinctive taste and flavor of 

yogurt can be produced by mixing the bacteria. One of 

the objectives of this research to compare red dragon 

fruit peel yogurt used commercial starters (L. bulgaricus, 

L. acidophilus, S. thermophilus, Bifidobacterium) to 

isolated culture (L. bulgaricus and S. thermophilus).  

 

2. Materials and methods 

This research was conducted in June - August 2019. 

The formulation for the red dragon peel yogurt was 

defined in the Nutrition Laboratory of the Universitas 

Negeri Semarang. Laboratory of Environmental Health, 

Department of Public Health, Universitas Negeri 

Semarang as a place for making a red dragon peel yogurt 

starter. Proximate analysis content measurement was 

performed in the Chemistry Laboratory, Center for Food 

and Nutrition Studies, Gajah Mada University and 

Fisheries Product Quality Testing Laboratory, Maritime 

Affairs, and Fisheries Semarang. Flavonoid content 

measurement was performed in the Food Technology 

Laboratory, UNIKA Soegijapranata Semarang. Isolate L. 

bulgaricus and S. thermophillus obtained from 

Microbiology Laboratory, Center for Food and Nutrition 

Studies, Gajah Mada University. Ethical clearance has 

been obtained before the study is carried out with the 

number 140/KEPK/EC/2019.  

2.1 Preparation of isolated starter culture 

An isolated starter culture which contains L. 

bulgaricus and S. thermophillus. Pasteurized full cream 

milk was heated to 75-85oC for 15 minutes. L. 

bulgaricus and S. thermophillus, respectively, were 

mixed thoroughly with the preheated milk followed by 

incubation for 18 hrs at 42oC. The yogurt formed was 

stored at 4oC and used as a starter culture within 14 days. 

2.2 Preparation of red dragon fruit peel yogurt 

Yogurt A was made by a commercial starter. 

Pasteurized full cream milk was heated to 75-85oC for 15 

mins. A mixture of probiotic by Diamond Cold Storage 

(which contains L. bulgaricus, L. acidophilus, S. 

thermophillus, Bifidobacterium). Yogurt was made by 

mixing 10 mL commercial starter with 100 mL of 

preheated milk. Red dragon fruit peel was steamed for 15 

mins to remove the skin's distinctive aroma and reduce 

the content of pectin in the peel’s red dragon fruit. Red 

dragon fruit peel (25% w/v) was made by adding 25 g of 

gently mashed fruit into 100 mL of preheated milk.  The 

sucrose for the yogurt was corrected by adding 10 g for 

every 100 mL preheated milk used. After 7 hrs of 

incubation at 42oC, the yogurt formed was stored at 4oC.   

Yogurt B was made by mixing 5 mL of L. bulgaricus 

starter culture and 5 mL of S. thermophillus starter 

culture with 100 mL of preheated milk. Fresh red dragon 

fruit peel is separated from the flesh of the fruit and 

cleaned using running water. Red dragon fruit peel was 

steamed for 15 mins to remove the skin's distinctive 

aroma and reduce the content of pectin in the peel’s red 

dragon fruit. Red dragon fruit peel (25% w/v) was made 

by adding 25 g of gently mashed fruit into 100 mL of 

preheated milk.  The sucrose for the yogurt was 

corrected by adding 10 g for every 100 mL preheated 

milk used. After 7 hours of incubation at 42oC, the 

yogurt formed was stored at 4oC.  

2.3 Sample preparations 

Yogurt sample was mixed with 2.5 mL distilled 

water then incubated at 45oC for 10 mins.  

2.4 Flavonoid content 

Homogenized yogurt water extract (1 mL) was 

transferred into a test tube and mixed with 1 mL of 95% 

ethanol and 5 mL of distilled water. To each sample, 0.5 

mL of 50% (v/v) Folin- Ciocalteu reagent was added and 

mixed. After 5 mins, 1 mL 0f 5% Na2CO3 was added, 

and the reaction mixture was allowed to stand for 60 

mins. The absorbance was read at 725 nm, and the values 

were converted to total phenolic, expressed in 

micrograms. 

2.5 Organoleptic properties 

Organoleptic properties were assessed by a panel of 

untrained individuals, as much as twenty people, in the 

Nutrition Laboratory and Chemistry Laboratory Food 

and Nutrition Centre at Gajah Mada University. They 

consist of eight females and twelve males. All criteria 

evaluated were given a score of 1-4 points. Organoleptic 

tests used a hedonic scale from dislike extremely to like 

extremely. Criteria included aroma, taste, body texture, 

color, and visual appearance.  

2.6 Water content 

Water content determination was the gravimetric 

method with oven drying. This method involved 

weighing a homogenized yogurt, oven drying 100-105°C 

for 3 hrs, reweighing, and calculating the mass of water 

lost as a percentage of the mass of the dried sample. 

Results are usually reported as % sample water on a dry- 
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mass basis. 

2.7 Ash content 

Ash refers to the inorganic residue remaining after 

either ignition or complete oxidation of organic matter in 

the food sample. Determining the ash content of a food is 

part of proximate analysis for nutritional evaluation, and 

it is an important quality attribute for some food 

ingredients. 

The gravimetric method was made for the 

determination of ash content on red dragon fruit peel 

yogurt. The sample is ashed at 600 - 650oC to constant 

weight and, the ash is determined by weighing. This 

method used the dry ashing technique with a muffle 

furnace to determine the ash content of the sample.   

2.8 Protein content 

Protein content in red dragon fruit peel yogurt was 

assessed by the Kjeldahl method. In the Kjeldahl 

procedure, after digestion in concentrated sulfuric acid, 

the total organic nitrogen is converted to ammonium 

sulfate. Ammonia is formed and distilled into a boric 

acid solution under alkaline conditions. The borate 

anions formed are titrated with standardized hydrochloric 

acid, which is calculated as the content of nitrogen 

representing the amount of crude protein in the sample.   

2.9 Fat content 

The soxhlet method described for crude fat analysis 

on red dragon fruit peel yogurt. The organoleptic 

properties were analyzed using the Mann- Whitney test 

and p-value of less than 0.05 were considered 

statistically significant.   

 

3. Results and discussion 

Table 1 shows the organoleptic properties of yogurt 

from two formulations. Panelists preferred group B 

compared to group A. The intended organoleptic 

properties include aroma, taste, body texture, color, and 

visual appearance. The bright pink color is more visible 

in group B with a thick texture typical of yogurt. The 

aroma and taste produced by yogurt in group B are not 

very flavorful and sour. In this research, the red dragon 

fruit peel was steamed 15 mins. Chan and Choo (2013) 

found that low temperatures might insufficient for the 

hydrolysis of protopectin (the insoluble form of pectin) 

by acids, which leads to a lower yield of pectin. Pectin 

consists essentially of galacturonic acid residues linked 

by bonds α (1-4) partially acetylated or esterified by 

methyl groups, which confer gelling, thickening, 

stabilizing properties, and has a great water holding 

(Fishman et al., 2000; Arioui et al., 2017).  

Table 2 shows the differences between group A and 

group B. These differences include aroma, taste, body 

texture, color, and visual appearance flavor. Research 

conducted by Settachaimongkon et al. (2014) reported 

that protocooperation between S. thermophillus is one of 

the important factors that play a role in the fermentation 

process and the quality of yogurt. The association 

between the two yogurt lactic acid bacteria (LAB) S. 

thermophilus and L. bulgaricus is regarded as a 

protocooperation because it is beneficial for both species, 

but each bacterium can grow alone in milk (Tamime and 

Robinson, 1999; Rul, 2017) This protocooperation has 

industrial importance because it can improve yogurt’s 

properties, such as the texture via exopolysaccharide 

production and the flavor via the production of aromatic 

compounds (Rul, 2017). Yogurt is a form of milk 

processing product that utilizes microbes in the 

fermentation process of fresh milk into a form of semi-

solid emulsion products with a more acidic taste. Lactic 

acid bacteria have the potential to be anticholesterol due 

to exopolysaccharide (EPS) (Horiuchi and Sasaki, 2012). 

Hydrolysis of lactose to lactic acid by microbial activity 

increases milk acidity resulting in the coagulation of 

milk protein and yogurt having an acidic taste. 
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Groups 
Frequency Distribution of Organoleptic Properties 

Aroma Taste Body Texture Color Overall 

A      
Dislike extremely 4 (20%) 0 (0%) 1 (5%) 0 (0%) 0 (0%) 

Dislike 13 (65%) 9 (45%) 13 (65%) 7 (35%) 12 (60%) 

Like 3 (15%) 11 (55%) 5 (25%) 10 (50%) 8 (40%) 

Like extremely 0 (0%) 0 (0%) 1 (5%) 3 (15%) 0 (0%) 

B      
Dislike extremely 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (5%) 

Dislike 1 (5%) 3 (15%) 3 (15%) 2 (10%) 1 (5%) 

Like 10 (50%) 9 (45%) 9 (45%) 11 (55%) 10 (50%) 

Like extremely 9 (45%) 8 (40%) 8 (40%) 7 (35%) 8 (40%) 

Table 1. Frequency distribution of organoleptic properties red dragon peel yogurt 

A: red dragon peel steamed, full cream milk, sucrose, commercial starter; B: red dragon peel steamed, full cream milk, sucrose, 

isolated culture 
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The texture of yogurt is strongly influenced by 

various solids, which are the result of the fermentation 

process (Widiyaningsih, 2011; Scavuzzi et al., 2014). 

Red dragon fruit peel yogurt in this study used L. 

bulgaricus and S. thermophilus due to a symbiotic 

relationship between the two lactic acid bacteria and can 

reduce fermentation time. The growth and stimulation of 

L. bulgaricus can be stimulated by the production of 

formic acid, pyruvic acid, and carbon dioxide produced 

by S. thermophillus. The growth of S. thermophillus is 

stimulated by free amino acids and peptides derived from 

milk production by L. bulgaricus (Settachaimongkon et 

al., 2014).  This is said to be the synbiotic fermentation 

relationship. The second growth of lactic acid bacteria is 

homofermentative so that the acid can be produced 

faster. The homofermentative bacteria, L. bulgaricus and 

S. thermophilus, which produce lactic acid starting from 

lactose milk (Arioui et al., 2017). The fermentation 

process results in increased microbial activity, a decrease 

in pH, and an increase in acid levels in the fermentation 

product. The fermentation process can improve 

organoleptic quality and nutritional value, including 

improving the quality of protein and its digestive value 

(Horiuchi and Sasaki, 2012; Untari et al., 2014; 

Settachaimongkon et al., 2014). 

Yogurt is viewed as a highly nutritious dairy food 

product due to levels of protein, lipid, and flavonoid 

(Widiyaningsih, 2011; Bintari et al., 2017). Table 3 

shows the analysis component yogurt A and yogurt B. 

The content of ash, lipid and protein in yogurt A were 

greater than yogurt B. The ash, lipid and protein content 

in yogurt A, respectively 0.95%; 4.37%; 2.85%. Yogurt 

has highly attractive nutritional properties- it is low in 

calories but contains enough macro and micronutrients 

(proteins, fatty acids, calcium, phosphorus, and vitamins) 

to cover a person's daily needs (Rul, 2017). Yogurt's 

lactic acid bacterial cultures can also improve digestive 

conditions, including gut microflora growth, bowel 

transit time, and immune response in the alimentary tract 

(Bintari et al., 2017; Putriningtyas and Wahyuningsih, 

2017). Flavonoid content showed an increased level in 

group B. Table 3 shows the flavonoid content in yogurt 

B has 16.6% and yogurt A has 15%. 

Flavonoid is bioactive phenols commonly found in 

fruits, vegetables, and parts of plants. Phenolic and 

polyphenolic compounds constitute the main class of 

natural antioxidants present in plants (Wu et al., 2006). 

Fermentation increases antioxidant activity and, thus, the 

functional value of the foodstuff. Table 3 shows that 

group B has higher flavonoid content than group A. 

Polyphenolic flavonoids display strong antioxidant 

activity. The flavonoid and lactic acid bacteria content in 

yogurt gives it potential as a functional food product. 

Flavonoids have antioxidant activity that can help protect 

against free radicals and prevent clinical complications 

from metabolic diseases, such as diabetes mellitus, 

dyslipidemia, and metabolic syndrome (Galleano et al., 

2012; Babu et al., 2013; Jakobsdottir et al., 2014). The 

addition of dragon fruit increased the total phenolics 

content in yogurt compared to plain yogurt based on 

previous research (Zainoldin and Baba, 2009). This 

might be due to the addition of dragon fruit that contains 

high phenolic compounds such as phenolic acids and 

polyphenols, which are commonly known to be found in 

plants. 

This study shows that yogurt can be used to create a 

nutritious and healthy beverage. The red dragon fruit 

peel yogurt is suitable for consumption not only by 

healthy people but also by those who have metabolic 

diseases, such as dyslipidemia and diabetes as it contains 

flavonoid, fiber, and lactic acid bacteria that could help 

decrease blood sugar, cholesterol and triglyceride levels 

(Babu et al., 2013). This study has many limitations that 

could be improved by further research, especially 

regarding the safety and recommended dosages for 

certain health conditions. 

 

4. Conclusion  

Red dragon fruit peel yogurt used isolated culture 

has a good chance of getting a positive reception from 

the public. Red dragon fruit peel yogurt used isolated 

culture has potential as a functional food because of its 

high flavonoid content and low lipid content. 
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 Mean Rank 

Groups  
Aroma Taste Body Color Overall 

A 11.73 15.3 14.15 17.08 14.2 

B 29.28 25.7 26.85 23.93 26.8 

p 0.001* 0.002* 0.001* 0.042* 0.001* 

Table 2. Difference mean 

A: red dragon peel steamed, full cream milk, sucrose, 

commercial starter; B: red dragon peel steamed, full cream 

milk, sucrose, isolated culture, p* significant, mann-whitney 

test 

Groups  

Nutrition 

Water  

(%) 

Ash  

(%) 

Lipid  

(%) 

Protein 

(%) 

Flavonoid 

(%) 

A 79.81 0.95 4.37 2.85 15 

B 80.65 0.63 2.11 2 16.6 

Table 3. Analysis of components in yogurt 

A: red dragon peel steamed, full cream milk, sucrose, 

commercial starter; B: red dragon peel steamed, full cream 

milk, sucrose, isolated culture 
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