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Along with the growing number of people, the need for food is also growing. Citrus 

nobilis L is one of the many well-known fruits. Citrus nobilis L, both in its fresh and 

processed forms, is easily broken if it is not treated correctly. This study hopes to make 

things look better and save power simultaneously by coming up with different emulsions. 

Palmitic acid, stearic acid, oleic acid, and a mix make the slurry. Organoleptic study of 

Citrus nobilis L., vitamin C content, water content, and identification of compounds using 

Gas Chromatography-Mass Spectrometry (GC-MS). Evaluation of organoleptic analysis 

test done by hedonic test (colour, smell, texture, taste, and general acceptance) and test 

scoring (color, texture). A combination of palmitic, stearic, and oleic acids in an emulsion 

will make tangerine fruit look better and last longer. How vitamin C and water are 

measured and analyzed affects different emulsions. When citrus fruits are treated with 

palmitic, stearic, and oleic acid solutions, the lowest quality drops to 14.4851 mg of 

vitamin C per 100 grammes and 91.8401% water. The total amount of volatile compounds 

in fruit orange conjoined DL-Limonene has many different areas of volatile compounds 

in each treatment emulsion. 
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1. INTRODUCTION  

1.1. Research Background  

Indonesia is an agribusiness country with a livelihood as a 

farmer. Fruit plants are one of the commodities that Indonesian 

farmers widely cultivate. Everyone likes fruit because it is also 

healthy for the body besides being fresh. Besides being rich in 

vitamins and minerals, fruit is also a source of fibre which is 

important in maintaining a healthy body. For fruit to provide 

benefits and satisfaction for fruit connoisseurs, farmers try to keep 

the texture, color, and taste of the fruit from being damaged [1] 

Because the perishable nature of the fruit requires farmers or fruit 

distributors to be extra careful after the fruit is harvested so that 

the quality and freshness of the fruit are maintained. Quality is 

essential in marketing because it will provide a sizable price. The 

amount of loss and damage is caused by the fruit itself and post-

harvest technology. At the post-harvest stage there is always loss 

and damage to yields, thereby reducing the quantity and quality of 

production [2]. 

Siamese tangerine (Citrus nobilis L.) is a fruit prone to decay 

and damage. Siamese oranges have superior properties such as thin 

skin, fragrant aroma, and sweet taste [3], distinguishing them from 

other sweet oranges. Siamese oranges that have been harvested are 

still carrying out the process of life. Several important life 

processes in Siamese oranges are respiration, transpiration, and 

fruit ripening. This biochemical process reduces the quality of 

citrus freshness which can be seen from the appearance, weight 

loss, and decrease in nutritional value [4]. Changes in the content 

of various substances that continue after the product is harvested 

can cause a decrease in its attractiveness to consumers. Consumers 

will like oranges that are of good quality or meet standards and 

easy to market. The quality of the fruit that will be marketed 

outside the region must be maintained until it reaches the 

consumers' hands, so efforts are needed to extend the shelf life of 

the fruit [5]. The results of several studies or surveys show that the 

percentage of yield loss for fresh horticulture products reaches 40 

to 50%. The physiological properties of perishable fresh 

horticultural products support this. Therefore these products 

require better handling from harvest to postharvest [6]. Whereas in 
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citrus fruits, due to harvesting activities and improper handling, 

poor sorting, packaging and packaging, transportation, and storage 

are not given enough attention, and the presence of pests and 

diseases can cause damage of up to 25% [7]. 

The main problems encountered during storage are wrinkling 

of the fruit skin so that the fruit becomes less attractive, weight 

loss, decreased nutritional value, and rot. The shelf life of citrus 

fruit is not long and causes physical and chemical damage to the 

fruit, which is the main obstacle faced by farmers in the area. This 

is caused by farmers' absence of special post-harvest handling in 

the regions to maintain fruit quality. So many fruit crops are 

damaged before reaching consumers. Oranges are a commodity 

that is easily damaged, caused by mechanical and physiological 

effects such as abrasions, peeling, drying, withering, bruising, and 

rotten after being harvested, resulting in a short shelf life of the 

fruit. The shelf life of this fruit commodity is only around five days 

after harvest [2]. Given the short shelf life of the fruit, post-harvest 

handling of citrus fruit production needs to be done to maintain the 

quality and quality of the fruit. 

One way that can be done to extend the shelf life and maintain 

the quality of agricultural products is by using preservatives that 

are safe for food. The preservatives used are palmitic, stearic, and 

oleic acids made in the form of an emulsion. Palmitic, stearic, and 

oleic acid emulsions and their mixtures are heterogeneous systems 

of two liquid phases that do not mix. Still, one liquid is well 

dispersed in the other liquid in granules [8]. The oleic acid content 

can be used as an emulsifying agent and a basis for preserving 

fruit. In addition, oleate also contains stilbene-derived compounds, 

which function as antioxidants that can prevent premature ageing 

due to free radicals so that oranges can last longer [9]. 

1.2.  Literature Review 

Citrus fruit is essential in nutrition, and its function as a medicine 

has been recognized since ancient times [10]. Citrus fruit, which 

belongs to the citrus genus of the Rutaceae family, is famous for 

its refreshing fragrance, ability to quench thirst, and provides 

sufficient vitamin C. In addition to ascorbic acid, these fruits 

contain several phytochemicals, which act as neutraceuticals, such 

as carotenoids (lycopene and B-carotene), limonoids, flavanones 

(naringin's and rutinoside), and B-complex vitamins and related 

nutrients thiamine, riboflavin, nicotinic acid. Niacin, pantothenic 

acid, pyridoxine, folic acid, biotin, choline, and inositol [11]. 

Flavonoids from orange juice, especially those from Siamese 

oranges and grapefruits, are effective in increasing blood 

circulation and have anti-allergic, anti-carcinogenic, and antiviral 

properties [12]. Fresh grapefruit, pomelo, and tangerine also 

provide fibre and pectin, which are known to reduce the risk of a 

heart attack when consumed daily in the diet [13]. Consumption 

of fresh citrus fruits is important because of their nutritional and 

health-boosting factors, especially their antioxidant content [14] 

Siamese oranges/tangerines are the most widely produced fruit 

in Karangasem Regency, Bali. The low productivity of oranges in 

Indonesia is partly caused by CVPD (Citrus Vein Phloem 

Degeneration) disease. CVPD disease can reduce the production 

and productivity of citrus plants in several countries. CVPD can 

also be transmitted from diseased to healthy plants in nurseries 

through vegetative propagation material (eye patches). Grafting 

(attachment) and grafting (grafting) effectively transmit CLas 

bacteria. Many ways have been done to control this disease, 

however, CVPD disease is still found in various citrus growing 

centers. In Bali, for example, the spread of CVPD disease has 

reached 83%. Until now, the right way of controlling it has not 

been found [15]. 

Orange peel waste can be used to make more beneficial and 

environmentally friendly preparations. Tangerines contain 

compounds that are beneficial for health, so the community can 

use tangerine peels. One of the economic potentials of orange peel 

is the presence of essential oils which can be used as a supporting 

ingredient in the manufacture of aromatherapy, soap or cosmetics, 

perfumes, and food flavor enhancers. Essential oils are natural 

bioactive compounds that are hydrophobic and found in plants 

such as roots, stems, leaves, fruits, and flowers [16].  

Essential oils have volatile properties or evaporate easily at 

room temperature without decomposition, with a distinctive 

aromatic aroma that gives peace, a bitter taste typical of the plant 

it comes from. Essential oils are often used as fragrances, 

aromatherapy, medicines, cosmetics, and so on [17]. The 

advantage of essential oils in citrus fruits for treatment is that they 

can be used as antioxidants, chemotherapeutic agents, and natural 

antibacterials because of the presence of phenol groups such as 

carvacrol [18]. 

According to the literature, the main ingredients of the peel of 

the calamansi orange are essential oils and pectin. The pectin 

content in citrus peels ranges from 15-25% of the dry weight. The 

content of essential oils in citrus peels is around 70-92%. The 

orange fruit's peeling contains essential oils comprising terpenes, 

sesquiterpenes, aldehydes, esters, and sterols [19]. 

Essential oils are compounds mostly in liquids obtained from 

plant parts, such as roots, stems, leaves, seeds, skins, fruits, and 

flowers by distillation. Apart from distillation, there are several 

methods for obtaining essential oils, such as extraction, pressing, 

and enzymatically [20]. In addition to essential oils, adding 

appropriate ingredients to increase the attractiveness and shelf life 

of fruit employs an emulsion. 

An emulsion is a mixture of two immiscible liquid phases in 

which one phase is dispersed over another. An emulsion consists 

of a continuous phase called the external phase, in which the 

droplets are dispersed, and the dispersed phase is the internal or 

discontinuous phase. Emulsions are found in various industries 

such as food, pharmaceutical, agriculture, cosmetics, and 

petroleum. A mechanical force is required to disperse one phase to 

another to form an emulsion. However, the emulsion formed 

without adding a surface active agent will not be stable, and the 

emulsion phase will start to separate into different layers based on 

the difference in density. Therefore, adding surfactants is 

necessary to make an emulsion stable for a long time [21]. In this 

study, the emulsions used were palmitic acid, stearic acid, and 

oleic acid. 

The hedonic test is an organoleptic sensory analysis test used 

to determine the magnitude of the difference in quality between 

several similar products by providing an assessment or score of 

specific properties of a product and to determine the level of 

preference of a product. This preference level is called the hedonic 

scale, for example, like very much, like, rather like, somewhat 

dislike, do not like, really don't like, and so on. The preference test 

measures liking, usually within a certain period of acceptance or 

preference. The hedonic test uses a large number of respondents. 

The principle of the hedonic test is that panelists are asked for their 

responses about their likes or dislikes for the commodity being 

assessed, even responses with levels of likes or dislikes in a 

hedonic scale. In the analysis, the hedonic scale is transformed into 

a numerical scale with increasing numbers according to the 
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preference level. With this numerical data, statistical analysis can 

be carried out. Applications in the food sector for hedonic testing 

are used in terms of marketing, namely to obtain consumer opinion 

on new products. This is necessary to determine whether or not 

further improvement is needed for a new product before it is 

marketed and which product is most preferred by consumers [22]. 

An organoleptic or sensory test is a test method that uses the 

human senses as a benchmark for measuring the acceptance of a 

product. In the assessment of food ingredients, the characteristics 

that determine whether a product is acceptable or not are sensory 

characteristics. The senses used in assessing sensory 

characteristics are taste, smell, touch, and sight. In this study, 

organoleptic tests were carried out to determine consumer 

preference for color, appearance, texture, and taste. Organoleptic 

assessment is very often used to assess quality in the food industry 

and other agricultural product industries. This test is usually used 

for untrained panellists [23]. 

Research by Ref. [24] explains that modern industrial food 

production requires surface active ingredients as processing aids 

to facilitate uniform quality and ensure a long shelf life of 

products. A variety of food-grade emulsifiers based on edible fats 

and oils are available. Food emulsifiers are polar lipids necessary 

to increase colloids' stability and provide interfacial interactions 

between food components such as lipids, proteins, and 

carbohydrates. The main application of mono-diglycerides in food 

is usually in fat-based products, such as margarine, bread spreads 

and fats, and cake mixes. Monoglycerides are added via the fat 

phase, often in combination with other, more hydrophilic 

emulsifiers. The esterification of polyvalent alcohols with fatty 

acids produces some emulsifiers. The primary fatty acids are 

palmitic, stearic, and oleic, but products with other fatty acids are 

available. Sucrose ester is a new generation of food emulsifiers 

prepared by the esterification of sucrose with fatty acids. 

So far there have been no reports regarding the preservation of 

Siamese tangerine peels with various palmitic, stearic, and oleic 

acid emulsions and their mixtures. Coating various emulsions aims 

to prevent evaporation of water to slow down wilting, to shine the 

skin of the fruit to increase its appeal to consumers, to provide the 

necessary protection against cuts and scratches on the surface of 

the fruit, to prevent the fruit flesh from becoming too soft/soft and 

to harden the texture on the fruit. Fruit and prevent the browning 

of the fruit flesh. 

1.3. Research Objective  

Based on the above, this study aims to increase the attractiveness 

and shelf life tha must be maintained by giving various emulsions 

including Palmitic Acid, Stearic, Oleic, and their mixtures. 

2. MATERIALS AND METHODS  

2.1. Preparation of substrates  

2.1.1     The process of making emulsions from Palmitic 

Acid, Stearic Acid, Oleic Acid, Their Mixtures, and 

Brogdex Wax 

 
The design used in the experiments in this study was completely 

randomized (CRD). The experiment was repeated three (3) times, 

and observations were made every 3 days for 21 days. Before the 

research, each emulsion was prepared: palmitic acid, stearic acid, 

oleic acid, mixtures, and brogdex wax. The process for making 

each emulsion used with concentrations: Emulsions of palmitic 

acid, stearic acid, and oleic acid, their mixtures and brogdex wax 

(1%), tween 80 (0.5%), NaHCO3 (0.5%) and water (98 %). The 

mixing of the emulsion ingredients was carried out using 5 ml of 

tween 80 and 5 ml of NaHCO3, stirred, then 10 ml of each 

emulsion of palmitic acid, stearic acid, and oleic acid, the mixture, 

and brogdex wax were then added to 1 liter of water and blended 

for 5 minutes. Then test the emulsion by applying the emulsion to 

opaque paper. If the emulsion on opaque paper dries quickly, it 

indicates that it can be said to be stable. 

 

2.1.2     The process of applying an emulsion coating to 

citrus fruits 

The emulsion layer is applied by pouring the prepared emulsion 

into the chamber. Each sample of citrus fruit, according to the 

treatment is immersed for 1 minute, then drained or aerated. 

2.1.3      The process of observing the experiment 

The observation process began after the process of giving the 

emulsion layer to each experimental unit. Observations are made 

in the form of subjective and objective observations. Where 

subjective observations were made of color, fruit freshness, and 

fruit hardness based on the evaluation of changes by the panelists 

and descriptive observations made by the panelists. These 

observations were carried out every 3 days for 21 days. 

Observations were objectively carried out on the color using a 

colorimeter. 

2.1.4      Color Measurement 

Color measurement on the surface of citrus fruits using the 

AccuProbe HH06 colorimeter. The Colorimeter's steps are as 

follows: the Colorimeter is connected to a computer, then the 

device and the computer are turned on. The "Accu Win 32" 

software is opened and set accordingly. The sample is taken and 

measured at the desired point and then the button is pressed to start 

measuring. The color of the orange flesh was measured before and 

after treatment on the 21st day. The data obtained is the average 

result of the measurement data. Then the changes obtained are 

outlined in graphical form. The color standard used is L, a, b. The 

L notation states the brightness parameter with a value of 0-100 

(black and white). The notation a (Redness) states the color of a 

red-green mixture with a value of +a* (positive) from 0 to +80 for 

red and –a* (negative) from 0 to -80 for green. Whereas the b 

(Yellowness) notation states that the color is a blue-yellow mixture 

with a value of +b* (positive) from 0 to +70 for yellow and –b* 

(negative) from 0 to -70 for blue. 

2.2. Organoleptic Analysis Test  

The organoleptic analysis test was evaluated by hedonic test 

(color, aroma, texture, taste, and overall acceptance). And test 

scoring (color and texture). The test involved 15 panelists with 10 

semi-trained panellists, namely students, and 5 trained panelists, 

namely lecturers. 

2.3. Analysis of Determination of Moisture Content by 

Heating 

A clean empty cup is dried in an oven for 1 hour at 105oC, cooled 

in a desiccator, and then weighed. Performed until the cup weight 

is constant. Then the citrus fruit samples were put into a cup that 

had been weighed and dried in an oven at 105oC for 4 hours. After 
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that, the cup containing the sample was cooled in a desiccator and 

weighed. Then it was heated for 1 hour, cooled in a desiccator, and 

weighed. This treatment was repeated until the weight was 

constant. Moisture content is calculated based on weight loss, the 

difference between the initial and final weight of the citrus fruit 

sample. 

2.4. Analysis of Determination of Vitamin C by Iodine 

Titration 

Siamese tangerines that have been mashed are weighed 1-5 g, then 

diluted with distilled water up to V = 100 ml. After that, the filtrate 

was filtered, and the filtrate was taken. Then pipette 10 ml of the 

filtrate and add 0.5 – 1 ml of starch. Then diluted with distilled 

water up to V = 100 ml. 

 

2.5. Isolation of orange peel essential oil by steam 

distillation 

A steam distillation apparatus distilled 900 g of fresh Siamese 

tangerine peels. Each essential oil obtained was weighed to 

determine the yield, then analyzed by GC-MS. 

2.6. Chemical content analysis of Siamese tangerine 

fruit essential oil by gas chromatography-mass 

spectroscopy (GC-MS)  

The essential oil obtained was then analyzed by GC–MS to 

determine the chemical components of the essential oil of Siem 

tangerine (Citrus nobilis L.) fruit. Identification was made by 

comparing the mass spectra obtained from essential oils with the 

mass spectra of standard compounds with known mass spectra in 

a database program on the GC-MS tool. 

3. RESULT AND DISCUSSION 

3.1. Results of Organoleptic Test Analysis of Siam 

Tangerine Fruit (Citrus nobilis L.) Before Various 

Emulsion Treatments 

 
Figure 1. Graph of Hedonic Test Results of Siamese Tangerines 

(Citrus nobilis L.) Before Various Emulsion Treatments. 
 

Based on the average organoleptic test graph above shows that the 

level of preference of panelists for citrus fruits before treatment 

with various types of emulsions is outstanding because the results 

of the hedonic test on the appearance test (color) give an average 

value of 5.27 (likes). The hedonic test results on the aroma test 

gave an average value of 5.07 (likes). The hedonic test results on 

the texture test (elasticity) give an average value of 5.47 (likes). 

The hedonic test results on the taste test give an average value of 

5.40 (like). The hedonic test results in the overall acceptance test 

give an average value of 4.87 (likes). While the results of the 

scoring test on the texture test (elasticity) gave an average value of 

4.87 (relatively dense). Observations on day 0 with organoleptic 

tests on citrus fruits have not experienced a decrease in quality, so 

they are still said to be good. The results of the Color Test 

Measurement with the Colorimeter can be seen in Table 1. 

 

Table 1  Color Test Measurement Results with a Colorimeter 

 

Code 
Colour 

Score 

Colour 

Measurement 

Results 

L 29.18 

Yellowish Dark 

Green 
A -0.92 

B 39.81 

 

 

Based on the results of the color test measurement table with 

the Colorimeter above, it was found that the resulting color was a 

yellowish-dark green. This shows that the quality of Siamese 

tangerines is still fresh and good, with the right level of ripeness. 

To determine the stability of skin pigment color in Siamese 

tangerines against increasing time and temperature, tests and 

measurements were carried out using a colorimeter with the CIE 

L*a*b* system, which was tested statistically with a non-

parametric test [25]. 

3.2. Results of Organoleptic Test Analysis of Siamese 

Tangerines (Citrus nobilis L.) After Treatment with 

Various Emulsions 

3.2.1  Siamese Tangerine Fruit Color 

 
Figure 2. Graph of Hedonic Test Results of Siamese Tangerine 

(Citrus nobilis L.) Colour After Treatment with Various 
Emulsions. 

 

Based on the average color hedonic test graph above, it shows 

that the level of preference of panelists for citrus fruits after 

treatment with various types of emulsions from the hedonic test 

results on the 21st-day appearance (color) test gave an average 

value of 1.67 (dislike ) for control; 4.40 (rather like) for palmitic 

acid; 4.67 (likes) for stearic acid; 4.73 (like) for oleic acid; 6.20 

(very like) for the mixture (palmitic, stearic and oleic acid) and 

4.33 (somewhat like) for brogdex wax. 

The panellists will prefer the fruit skin's color and the ripening 

process. Color enhances the attractiveness of raw materials, and in 

many cases is used as a hint of ripeness. Color is also related to 

taste, smell, texture, and nutritional value. Colored fruit must be 

harvested at the correct old age, and full and evenly colored [26]. 

The results of the Color Test Measurement with the Colorimeter 

can be seen in Table 2. 
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Table 2.  Color Test Measurement Results with a Colorimeter 

 

Sample Type Code 
Color 

Score 

Color 

Measurement 

Results 

Control 

L 29.60 

Yellowish Orange a 2.47 

b 48.54 

Palmitic Acid 

L 22.24 

Yellowish Dark 

Green 
a -6.72 

b 34.91 

Stearic Acid 

L 32.86 

Yellowish Orange a 2.973 

b 43.23 

Oleic Acid 

L 24.09 

Yellowish Dark 

Green 
a -4.64 

b 28.07 

Mixed (Palmitic, 

Stearic, Oleic 

Acid) 

L 24.22 

Yellowish Dark 

Green 
a -6.95 

b 25.39 

Wax Brogdex L 26.62 
Yellowish Dark 

Green 

 

Based on the table of color test results with the Colorimeter 

above, it shows that the resulting color is a yellowish green color 

for citrus fruits using palmitic acid emulsion, oleic acid, a mixture 

(palmitic acid, stearic and oleic) and brogdex wax. While the 

yellowish-orange color is for controlling citrus fruit and using 

stearic acid emulsion. 

The way to determine the ripeness of a good citrus fruit is the 

change based on the colour from dark green to yellowish green. In 

general, fully ripe fruit does not have hard or thin skin when you 

hold it. The color of the oranges harvested is yellowish-green [26]. 

 

3.2.2 Aroma  

 
Figure 3.   Graph of Hedonic Test Results for the Aroma of 

Siamese Tangerines (Citrus nobilis L.) After Treatment with 
Various Emulsions. 

 

Based on the average aroma hedonic test graph above shows 

that the level of preference of panellists for citrus fruit after 

treatment with various types of emulsions from the hedonic test 

results on the 21st-day aroma test gave an average value of 1.87 

(dislike) for control; 4.47 (rather like) for palmitic acid; 4.67 

(likes) for stearic acid; 4.73 (like) for oleic acid; 6.07 (very like) 

for the mixture (palmitic acid, stearic and oleic) and 4.33 

(somewhat like) for brogdex wax. Mardiana (2008) states that the 

aroma of fruits comes from the organic acids contained therein. 

 

3.2.3 Texture 

 

 
Figure 4. Graph of Hedonic Test Results for Siamese Tangerine 

(Citrus nobilis L.) Texture After Treatment with Various 

Emulsions. 

 

Based on the graph of the average hedonic texture test above, 

shows that the level of preference of panelists for citrus fruits after 

treatment with various types of emulsions from the hedonic test 

results on the 21st-day texture test gave an average value of 1.53 

(dislike) for control; 4.13 (rather like) for palmitic acid; 4.47 

(likes) for stearic acid; 4.67 (like) for oleic acid; 6.07 (very like) 

for the mixture (palmitic, stearic and oleic acid) and 4.40 

(somewhat like) for brogdex wax. 

 

 
Figure 5. Graph of the Results of Texture Scoring Test of 

Siamese Tangerine (Citrus nobilis L.) Fruit After Treatment with 

Various Emulsions. 

 

Based on the graph of the average texture scoring test above, 

shows that the level of preference of panelists for citrus fruits after 

treatment with various types of emulsions from the results of the 

scoring test on the 21st-day texture test gives an average value of 

1.53 (not dense) for the control; 4.13 (ordinary) for palmitic acid; 

4.33 (regular) for stearic acid; 4.53 (slightly dense) for oleic acid; 

5.73 (solid) for mixed (palmitic, stearic and oleic acids) and 4.07 

(regular) for brogdex wax. 

During the fruit ripening process, the pectin substance will be 

hydrolyzed into water-soluble components so that the total pectin 

content and the number of water-soluble components will increase, 

resulting in the fruit becoming soft. The stages of pectin extraction 

can affect the quality and quantity of the product. The extraction 

process will separate the pectin from the fruit tissue. This research 

was conducted by making orange peel flour as a material 

preparation process [26]. 

 



NLPP  SETYANINGSIH/ASIAN JOURNAL OF APPLIED RESEARCH FOR COMMUNITY DEVELOPMENT AND EMPOWERMENT. VOL 7 (2023), NO.2 

  

Setyaningsih et al.  https://doi.org/10.29165/ajarcde.v7i2.204 92 

3.2.4 Taste 

 
Figure 6. Graph of Hedonic Test Results of Siamese Tangerine 

(Citrus nobilis L.) Taste After Treatment of Various Types of 
Emulsions. 

 

Based on the average hedonic taste test graph above shows that 

the level of preference of panelists for citrus fruits after treatment 

with various types of emulsions from the hedonic test results on 

the 21st-day taste test gave an average value of 1.60 (dislike) for 

control; 4.47 (somewhat like) for palmitic acid; 4.67 (likes) for 

stearic acid; 4.80 (likes) for oleic acid; 6.00 (very like) for the 

mixture (palmitic, stearic and oleic acid) and 4.27 (somewhat like) 

for brogdex wax. 

The average taste value given by panelists to citrus fruits is 

sweet. Ripening usually increases the amount of simple sugars that 

give sweetness. It decreases the organic acids and phenolic 

compounds that affect the combination of taste, smell, and taste of 

the sample on the tongue. So far, farmers have determined the level 

of maturity and physical properties of Siamese oranges using 

manual or conventional methods, such as observing citrus fruits' 

color, hardness, and shape [27]. 

 

3.2.5 Overall Acceptance of Siamese Tangerines 

 
Figure 7. Graph of Overall Acceptance Test Analysis Results for 

Siamese Tangerines (Citrus nobilis L.) After Various Emulsion 

Treatments. 

 

Based on the average acceptance test graph above shows that 

the level of preference of panelists for citrus fruits after treatment 

with various types of emulsions on the 21st-day overall acceptance 

test gave an average value of 1.33 (dislike) for the control; 4.73 

(somewhat like) for palmitic acid; 4.93 (likes) for stearic acid; 5.07 

(likes) for oleic acid; 6.60 (very like) for mixed emulsion and 4.13 

(somewhat like) for brogdex wax. 

Control citrus fruit samples are not preferred and have low 

acceptance of almost all organoleptic tests so consumers cannot 

accept these samples (panellists) as a whole. Likewise, citrus fruit 

samples with brogdex wax emulsion, palmitic acid, stearic acid, 

and oleic acid had a moderate level of acceptance of all 

organoleptic tests, so that the orange fruit samples could still be 

accepted by consumers (panelists) as a whole. Whereas the mixed 

emulsion samples (palmitic, stearic, and oleic acids) had a high 

level of acceptance of all organoleptic tests, the citrus fruit samples 

were highly accepted by consumers (panelists). 

3.3. Results of Vitamin C Levels and Moisture Content 

of Siamese Tangerine (Citrus nobilis L.) Fruit with 

Various Emulsion Treatments. 

 
Figure 8. Graph of Calculation Results of Vitamin C Levels and 

Water Content of Tangerine Siamese Fruit (Citrus nobilis L.) 
Before and After Various Emulsion Treatments. 

  

Before treatment, the siamese tangerine fruit vitamin C content 

was 34.0544 mg/100g. Meanwhile, the vitamin C content of 

Siamese tangerines on the 21st day after treatment in control was 

9.8176 mg/100g. For samples treated with palmitic acid emulsion 

was 9.2305 mg/100g, for samples treated with stearic acid 

emulsion, it was 9.5067 mg/100g, for samples with the oleic acid 

emulsion of 12.7345 mg/100g, for samples with mixed emulsion 

treatment (palmitic, stearic and oleic acids) of 14.4851 mg/100g, 

for samples with Brogdex Wax emulsion treatment of 11, 

4720mg/100g. 

Of the five emulsion samples, the one that gave better results 

for vitamin C levels was the vitamin C content with the mixed 

emulsion of 14.4851 mg/100g. The decrease in vitamin C content 

is due to the evaporation or diffusion of the water. The decrease in 

vitamin C is due to the nature of vitamin C which is easily soluble 

in water. An emulsion layer can inhibit the entry of oxygen into 

the fruit, which causes damage to vitamin C through oxidation 

reactions [8]. 

The water content of Siamese tangerines before treatment was 

90.6272%. While the water content of Siamese tangerines on the 

21st day after treatment in the control was 86.7252%, for samples 

with palmitic acid emulsion was 87.8001%, for samples with 

stearic acid emulsion was 88.2617%, for samples with sour 

emulsion oleate was 90.1280%, for samples with mixed emulsion 

(palmitic acid, stearic and oleic) 91.8401%, for samples with Wax 

Brogdex emulsion was 90.0782%. Of the five emulsion samples, 

the one that gave better water content results was the water content 

of the mixed emulsion (palmitic, stearic, and oleic acids) of 

91.8401%. 

Water content is an important parameter because water content 

affects the storability of Siamese tangerines. This study conducted 

water content analysis to determine the amount of water contained 

in the Siamese tangerine fruit sample. Winarno (2004) [28] states 

that water can affect food ingredients' appearance, texture, taste, 

and shelf life. The water content in food ingredients also 

determines the freshness and durability of these food ingredients. 
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3.4. Results of Isolation of Siamese Tangerine (Citrus 

nobilis L.) Essential Oil by Steam Distillation 

Before Various Emulsion Treatment 

 

Table 3. Results of Isolation of Essential Oils Before Treatment of Various Types of Emulsions 

 

Type 

Sample 

Number 

of Sampels 

(g) 

Empty 

Bottle 

Weight 

(g) 

Bottle Weight 

+ 

Essential oil 

(g) 

Essential Oil 

Weight 

(g) 

Essential 

Oil Volume 

(mL) 

Density of 

Essential Oils 

(g/mL) 

% 

yield 

(w/w) 

Orange 

Peel 679 5.0421 5.7079 0.6658 0.8 0.8322 0.0980 

 

 

The results of the steam distillation of essential oils before the 

treatment of various emulsions were 679 g with an oil weight of 

0.6658 g, an oil volume of 0.8 mL, and a yield value of 0.0980% 

(w/b). The essential oils before the various emulsion treatments 

that have been obtained are then identified using GC-MS to 

determine the components of the essential compounds that make 

up the essential oils before the various emulsion treatments. 

3.5. Results of Isolation of Siamese Tangerine (Citrus 

nobilis L.) Peel Essential Oil by Steam Distillation 

After Various Emulsion Treatments 

The steam distillation results of the essential oil of the control 

sample were 875 g with an oil weight of 0.8664 g and an oil 

volume of 0.8 mL and had a yield value of 0.0990% (w/w). The 

result of steam distillation of essential oil from the palmitic acid 

emulsion sample was 881 g with an oil weight of 0.8607 g and an 

oil volume of 0.9 mL and had a yield value of 0.0977% (w/w). The 

result of steam distillation of essential oil of stearic acid emulsion 

sample was 952 g with an oil weight of 0.9438 g and an oil volume 

of 1.2 mL and had a yield value of 0.0991% (w/w). The steam 

distillation results of essential oil oleic acid emulsion samples were 

1581 g with an oil weight of 1.5686 g and an oil volume of 1.4 mL 

and had a yield value of 0.099% (w/w). The result of steam 

distillation of essential oil mixed emulsion sample (palmitic, 

stearic, and oleic acid) was 1596 g with an oil weight of 1.3958 g 

and an oil volume of 1.6 mL and had a yield value of 0.0874% 

(w/w). The result of steam distillation of essential oil mixed 

emulsion samples (palmitic, stearic, and oleic acids) was 1738 g 

with an oil weight of 2.1792 g and an oil volume of 1.9 mL and 

had a yield value of 0.1254% (w/w). After the various emulsion 

treatments obtained, the essential oils are then identified using GC-

MS to determine the components of the essential oil constituents 

before the various types of emulsions are treated. 

 

 

Table 4. Results of Essential Oil Isolation After Treatment of Various Types of Emulsions 

Type of 

Treatment 

Sample 

Number 

of Sampels 

(g) 

Empty 

Bottle 

Weight 

(g) 

Bottle 

Weight 

+ 

Essential 

oil 

(g) 

Essential 

Oil 

Weight 

(g) 

Essential 

Oil 

Volume 

(mL) 

Density of 

Essential 

Oils 

(g/mL) 

% 

yield 

(w/w) 

Control 875 5.4013 6.2677 0.8664 0.8 1.0830 0.0990 

Palmitic Acid 881 5.2826 6.1433 0.8607 0.9 0.9563 0.0977 

Stearic Acid 952 5.4288 6.3726 0.9438 1.2 0.7865 0.0991 

Oleic Acid 1581 5.1028 6.6714 1.5686 1.4 1.1204 0.0992 

Mixed 

(Palmitic, 

Stearic, Oleic 
Acid) 

1596 5.3831 6.7789 1.3958 1.6 0.8724 0.0874 

Wax 

Brogdex 
1738 5.2219 7.4011 2.1792 1.9 1.1469 0.1254 
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3.6.  Essential Compounds of Tangerine Siamese 

(Citrus nobilis L.) Peel with GC MS Before and After 

Treatment of Various Emulsions 

Overall, the Siamese tangerine contains the essential 

compound dl-Limonene with an abundance of different areas in 

each emulsion treatment, as shown in Figure 9. Results The 

content of limonene affects the aroma of the essential oil produced 

and is a major cyclic monoterpene compound. In this study, the 

emulsion that gave good results in terms of increased 

attractiveness and shelf life by measuring organoleptic tests, 

vitamin C content, and water content was an emulsion of a mixture 

of palmitic, stearic, and oleic acids. 

 

 

 

 

 

 

Figure 9. dl-Limonene compounds 

 

Based on the organoleptic test results, vitamin C and water content 

showed that the mixed emulsion treatment (palmitic, stearic, and 

oleic acids) gave better results than the brogdex wax emulsion 

treatment. The emulsion coating on the surface of the fruit serves 

to cover the pores or stomata, thereby reducing the rate of 

respiration and being able to delay the ripening process of the fruit 

and is beneficial in increasing the gloss and covering wounds or 

scratches on the surface of the fruit skin which affects the 

appearance for the better so that the mixed emulsion treatment 

(palmitic acid, stearic and oleic) can be recommended in the post-

harvest handling process compared to brogdex wax emulsions. So 

that post-harvest processing can be stored longer and does not 

reduce the economic value of the product. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5. Essential Compounds from GC-MS Chromatograms on Citrus Fruit Peels Keprok Siam before and after emulsion treatment 

 

3.7. Compound Type 
3.8. Day 0 Before 

Treatment 

3.9. 21st Days 

3.10. C. 3.11. P.A. 3.12. S.A. 3.13. O.A. 3.14. Mixed 3.15. W.B. 

3.16. 1-Propanol,2-(2-methoxy-1- methylethoxy) - + + + + - + 

Ethane,1,1-diethoxy- (CAS) 1,1- Diethoxyethane - - - - - + - 

Ethanol,2,2-diethoxy- (CAS) Glycolaldehyde - + + + + + + 

3.17. 6-Oxa-3-Thiaoctanoic Acid 3.18. - 3.19. + 3.20. + 3.21. + 3.22. + 3.23. + 3.24. + 

3.25. 2-Beta-Pinene 3.26. + 3.27. + 3.28. + 3.29. + 3.30. + 3.31. - 3.32. - 

3.33. Sabinene 3.34. + 3.35. - 3.36. - 3.37. + 3.38. - 3.39. - 3.40. - 

Bicyclo [3,1,1] heptane, 6,6- dimethyl-2-methylene - - - - - + + 

3.41. Beta-phellandrene 3.42. + 3.43. + 3.44. + 3.45. - 3.46. + 3.47. + 3.48. - 

3.49. Beta-Myrcene 3.50. + 3.51. + 3.52. + 3.53. + 3.54. - 3.55. + 3.56. - 

3.57. Octanal (CAS) n-Octanal 3.58. + 3.59. + 3.60. + 3.61. + 3.62. + 3.63. - 3.64. + 

3.65. dl-Limonene 3.66. + 3.67. + 3.68. + 3.69. + 3.70. + 3.71. + 3.72. + 

3.73. Cyclohexene,5-methyl-3-(1- methylethenyl 3.74. - 3.75. - 3.76. - 3.77. + 3.78. - 3.79. - 3.80. - 

3.81. D-Limonene 3.82. - 3.83. - 3.84. - 3.85. - 3.86. + 3.87. - 3.88. - 

1,6-Octadien-3-ol, 3,7- 

3.89. dimethyl 
3.90. + 3.91. - 3.92. + 3.93. + 3.94. + 3.95. + 3.96. + 

3.97. Beta-Elemene 3.98. + 3.99. - 3.100. + 3.101. + 3.102. + 3.103. + 3.104. + 

1,3,6-Octatriene, 3,7- 

3.105. Dimethyl-(Z) 
3.106. - 3.107. - 3.108. - 3.109. - 3.110. - 3.111. - 3.112. + 

3.113. Nonanal 3.114. - 3.115. - 3.116. + 3.117. - 3.118. - 3.119. - 3.120. - 

3.121. Nonanal (CAS) n-Nonanal 3.122. - 3.123. - 3.124. - 3.125. + 3.126. - 3.127. - 3.128. - 

3.129. 3-Cyclohexene-1-methanol 3.130. - 3.131. - 3.132. - 3.133. + 3.134. - 3.135. - 3.136. + 

3.137. 6-Octenal, 3,7-dimethyl 3.138. - 3.139. - 3.140. - 3.141. + 3.142. - 3.143. - 3.144. - 

3.145. Decanal 3.146. - 3.147. - 3.148. - 3.149. + 3.150. + 3.151. - 3.152. + 

3.153. Germacrene 3.154. - 3.155. - 3.156. + 3.157. - 3.158. - 3.159. - 3.160. - 

Phthalic Acid, Butyl 

3.161. Tridecyl Ester 
3.162. - 3.163. - 3.164. + 3.165. - 3.166. - 3.167. - 3.168. - 

3.169. Dibuthyl Phthalate 3.170. - 3.171. - 3.172. - 3.173. + 3.174. + 3.175. - 3.176. - 

1,4,7,Cycloundecatriene, 

3.177. 1,5,9,9-tetramethyl 
3.178. - 3.179. - 3.180. - 3.181. + 3.182. - 3.183. - 3.184. - 

Hexanedioic Acid, bis (2-Ethylhexyl) Ester 3.185. - 3.186. - 3.187. - 3.188. + 3.189. - 3.190. - 3.191. - 
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4. CONCLUSION 

Applying a mixed emulsion (palmitic, stearic, and oleic acids) 

increases the attractiveness and storability of Siamese tangerines. 

Citrus fruit treated with mixed emulsion (palmitic, stearic, and 

oleic acids) experienced the lowest quality degradation in terms of 

vitamin C content of 14.4851 mg/100g and water content of 

91.8401%. The essential compound dl-Limonene is the 

composition of the volatile compounds in Siamese tangerines 

before and after administering various emulsions with the highest 

area abundance. 
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