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Abstract. Tamarillo (Solanum betaceum) is a fruit with good nutritional 
content for health, despite this, its processing as a functional food product 
such as jam as a practical form of diversification products, is still lacking. 
On the other hand, carrageenan is a thickening agent that is often used in 
the food industry besides pectin. The aims of this study were to examine (1) 
the effect of Tamarillo and carrageenan ratios on the Tamarillo jam and (2) 
the chemical and sensory characteristics of the Tamarillo jam. Four ratios 
of the Tamarillo and carrageenan were tested e.g. 100%:0%; 97.5%:2.5%; 
95%:5%; and 92.5%:7.5%. Method used was a Completely Randomized 
Design. Observed data were analyzed using analysis of variance and Least 
Significant Difference test. Results of the recent study show that the use of 
different ratios of the Tamarillo and carrageenan affected the chemical and 
sensory characteristics of Tamarillo jam such as total sugar content, pH, 
color, aroma, taste, and spread ability. The best ratio for Tamarillo jam was 
97.5% Tamarillo: 2.5% carrageenan which resulted in sugar content of 
19.81% and pH of 4.04%, sensory parameters for color of 4.19, aroma of 
3.40, flavor of 3.52, and spread ability of 3.65.  
 
 
 

1 Introduction 
Tamarillo (Solanum betaceum) is a type of fruit that grows in mountainous areas or highlands 
contain good nutrients for health, especially antioxidants ([1].  Tamarillo is rich in provitamin 
A which is good for eye on health and vitamin C to treat cancer sores and increases 
endurance. The fruit is also known for its mineral content such as potassium, phosphorus and 
magnesium when consumed can help to maintain body health and high fiber which is 
beneficial for preventing cancer and constipation [2]. Tamarillo fruit is rarely served as a 
table fruit due to its sour taste [3].  In addition, its utilization in food processing is still very 
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lacking other than only being consumed directly. Thus, it is necessary to process Tamarillo 
into various types of processed products including jam.  

Jam is one form of processed food products obtained from processing of fruit pulp, sugar, 
and added with thickening agents using a long cooking method until a thick texture is 
obtained.  The optimum conditions for gel formation in jam are pectin (0.75- 1.5%), sugar 
(65-70%), and pH (3.2-3.4) [4,5].  Furthermore, to increase consumer acceptance of jam 
products with good texture, a thickening agent is needed [6]. One of the thickening agents 
that can be used in making jam other than pectin is carrageenan [7].     

Carrageenan is seaweed extracts from the Eucheuma cottonii species and South Sulawesi 
province is one of its development centers in Indonesia, so it has the potential to be used as 
an additive in processed food [8]. Carrageenan used in the food industry because of its gel 
forming characteristics and thickening and stabilizing properties [9]. In addition, carrageenan 
is also one of the hydrocolloids which is colorless and can function as a texture, emulsifier, 
suspending agent and increasing the water absorption capacity of the product [10]. The 
characteristics of good carrageenan are that tasteless or has a neutral taste, colorless, and can 
increase the viscosity the product. Jam viscosity is one of the sensory quality determinants 
[11]. 

Sensory characteristics which determined the quality of food products are largely 
determined by several factors, namely: colour, taste, and aroma. In addition, the spread ability 
also determines the texture and thickness of the jam when spread on bread. The good quality 
jam must be brightly colored, chewy, real of fruit flavor, and good of spreading power that 
is not too watery and hard to spread on bread [12]. Thus, to determine the quality of the 
produced Tamarillo jam, it is necessary to test the sensory characteristics. 

Utilization of Tamarillo into jam products with the addition of carrageenan as a thickening 
agent is a practical form of food diversification. It is also to introduce Tamarillo which is still 
rarely found and to increase its selling value other than only being consumed directly. Thus, 
this study aims to examine (1) the effect of the ratio of Tamarillo and carrageenan on 
Tamarillo jam and (2) the chemical and sensory characteristics of Tamarillo jam. 

2 Materials and methods  

2.1 Materials  

Various ingredients used in the recent study were ripe Tamarillo fruit, marked with a purplish 
red skin, granulated sugar, carrageenan, water, and glass bottles for packaging. 

2. 2 Methods 

One kilogram of Tamarillo ripe fruit and carrageenan with a concentration of 0%; 2.5%; 5%; 
and 7.5% was used in one treatment. The fruits were washed in running water previously to 
remove various impurities attached to the Tamarillo. Following the first step, the fruits were 
peeled, and the fruit flesh were cut before being crushed using a blender. Water then was 
added according to a predetermined ratio. The next stage is separating the pulp from the seeds 
or removing pulp that were not crushed during previous stage by filtering. Next, the Tamarillo 
pulp was mixed with sugar and carrageenan powder with various concentrations, then cooked 
over medium heat while stir continuously until it boils and Tamarillo jam is obtained. 
Furthermore, the Tamarillo jam is poured into glass jar bottles previously sterilized when it 
is still hot. 
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The treatments in this study were (1) 100% Tamarillo: 0% carrageenan; (2) Tamarillo 
97.5%: Carrageenan 2.5%; (3) Tamarillo 95%: 5% carrageenan, and (4) Tamarillo 92.5%: 
7.5% carrageenan. 

Research parameters observed on the Tamarillo jam produced were Chemical 
characteristics: analysis of sugar content, acidity (pH) and sensory characteristics: 
organoleptic test using the hedonic method to test the panellists' preference for taste, colour, 
aroma, texture (oiling power). 

2.3  Analysis 

2.3.1  Total sugar content  

Jam sample was weighed as much as five grams and dissolved with 100 ml of distilled water 
in a 500 ml Erlenmeyer, then homogenized. A 200 ml of 3% HCl solution was heated to 
boiling for three hours with upright coolent. The next stage was cooling and neutralization 
with 30% NaOH solution and the addition of a few drops of 3% CH3COOH so that the 
solution is slightly acidic. The solution then transfered into a 500 ml volumetric flask. 
Pipetted 10 ml of the solution into a 500 ml Erlenmeyer and added 25 ml of Luff Schoorl's 
solution and some boiling stones and 15 ml of distilled water. Next, heat the solution on a 
constant flame and allow the solution to boil within three minutes. The solution was boiled 
continuously for 10 minutes. After the solution was cool then 15 ml of 20% KI and 25 ml of 
25% H2SO4 were added slowly. Then titrated with 0.1N Na-thiosulfate solution using 0.5% 
starch indicator [13]. The formula for calculating the total sugar content analysis is: 

      𝑻𝒐𝒕𝒂𝒍	𝒔𝒖𝒈𝒂𝒓	𝒄𝒐𝒏𝒕𝒆𝒏𝒕 = 𝒔𝒂𝒌𝒂𝒓𝒊𝒏	𝒘𝒆𝒊𝒈𝒉𝒕	(𝒎𝒈)𝒙	𝑭𝒑
𝒔𝒂𝒎𝒑𝒍𝒆	𝒘𝒆𝒊𝒈𝒉𝒕	(𝒎𝒈)

 x 0,95 x 100%                                (1) 

Fp = Dilution factor 

2.3.2 Acidity  

Determination of the degree of acidity (pH) was conducted using a pH meter. Prior to 
measurement, the pH meter was calibrated using a buffer solution of 7.0 and 4.0. One gram 
of Tamarillo jam was taken then added with 3 ml of distilled water, stirred until 
homogeneous. The pH meter electrode was immersed into the sample, until a stable reading 
is obtained. The pH value can be read directly on the pH meter scale [14]. 

2.3.3 Organoleptic test  

Organoleptic tests are carried out based on the level of preference so that they can be accepted 
by the panelists. The test method used is the hedonic method (preferred test) including: 
colour, aroma, taste, and texture (oiling power) of the resulting Tamarillo jam product. The 
panellists used were 25 people. In this method, panellists were asked to provide an assessment 
based on a hedonic scale as presented in Table 1 [15]. 
 
                                  Table 1. Organoleptic testing scale 
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Hedonic scale Numerical scale 

Like very much 5 

Like moderately 4 

Like slightly 3 

Dislike moderately 2 

Dislike very much 1 

 
 
3  Results and discussion 
 
3.1 Chemical characteristics 
 
Analysis of the chemical characteristics of the Tamarillo jam product in the form of sugar 
content and pH analysis aims to assess the sugar content and pH of the Tamarillo jam with 
the comparison treatment of Tamarillo and carrageenan, as well as a basis for sensory testing 
of colour, aroma, taste and texture (oiling power). 

 
3.1.1 Total sugar levels 
 
Total sugar content in Tamarillo jam ranges from 19.40% - 20.44%, the lowest is produced 
from the comparison of 100% Tamarillo: 0% carrageenan, namely 19.40% and the highest is 
produced from the comparison of 92.5% Tamarillo: powdered carrageenan 7.5% which is 
20.44%. The results are as seen in Fig. 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1. Total sugar content of Tamarillo jam on different ratios of Tamarillo and carrageenan 
 

The highest sugar content with levels reaching >20% was obtained from a comparison of 
tamarillo and carrageenan of 92.5%: 7.5%, this was due to the carrageenan being added at a 
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high concentration compared to other treatments, which was 7.5%. This shows that the more 
addition of carrageenan the more of sugar content in the Tamarillo jam. This is because 
carrageenan can form a strong double helix structure so that it can capture sugar and bind it 
at the same time [16]. Carrageenan plays a role in forming a three-dimensional network 
together with water and sugar in synergistic conditions for the formation of the structure of 
food products [10]. Thus, the higher the concentration of carrageenan added, the more sugar 
will be trapped so that it is not easy to get out of the material network. 
      The results of the variance in sugar content of Tamarillo jam with the addition of 
carrageenan showed that the comparison of Tamarillo with carrageenan had a significant 
effect (p <0.05), so that a further test of the Least Significant Difference (LSD) was carried 
out as presented in Table 2. Based on the LSD test results, sugar content of Tamarillo jam, 
were significantly different in all ratios of Tamarillo and carrageenan used. This shows that 
there is an effect of the ratio of Tamarillo and carrageenan on the sugar content of Tamarillo 
jam. 
 

Table 2. Chemical characteristics of Tamarillo Jam 
 

Chemical 
characteristics 

Ratio (%) 
100:0 97.5:2.5 95.5 92.5:5 

Sugar content (%) 19.40 ± 0.0231 19.81 ± 0.1762*                                            20.16 ± 0.0451*        20.44 ± 0.0473 
 

pH 3.65 ± 0.0153*           4.04 ± 0.0751* 4.45 ± 0.0231*          6.78 ± 0.0000* 
 

ns= non-significant at 5% level of significance, * = Significant at 5% level of significance 
 

Based on the quality requirements of fruit jam according to the Indonesian National 
standard SNI 01-3700:1995, it shows that the sugar content of the Tamarillo jam with the 
addition of carrageenan produced does not meet the quality criteria for the sugar content of 
fruit jam 55% [17]. This could be due to Tamarillo which is too acidic so that the sugar 
content produced is low. Malic acid is the main organic acid in Tamarillo and the main sugar 
compounds are fructose and glucose [18]. The high acid content in Tamarillo and the heating 
process causes a hydrolysis reaction by acid to sucrose to form fructose and glucose which 
causes a decrease in acid levels [19].   
 
3.1.2 pH 

 
The degree of acidity (pH) of Tamarillo jam produced on average ranged from 3.65% - 
6.78%. The lowest pH was obtained in the 100% Tamarillo comparison treatment: 0% 
carrageenan (3.65); while the highest pH was obtained in the treatment with a comparison of 
92.5% Tamarillo: 7.5% carrageenan (6.78). The results of pH measurements of Tamarillo 
jam produced from various ratios Tamarillo and carrageenan are presented in Fig. 2. 

 Testing the pH of Tamarillo jam showed that of Tamarillo:carrageenan had a significant 
effect (p<0.05) on the jam, so further tests were carried out as presented in Table 2. Based on 
the results of the test, the pH of the Tamarillo jam with the addition of carrageenan were 
varied significantly between all treatments.  This result shows that there is an effect of the 
ratio of Tamarillo and carrageenan on the pH of Tamarillo jam. 
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Fig 2. pH of Tamarillo jam with comparison of Tamarillo and carrageenan 
 
        Based on the research of Septiani et al. [20], the jam product with the addition of 1.5%-
2.5% carrageenan produces a pH value of 3.60-4.00 and is also due to the fact that 
carrageenan has a pH of 8,64-9,59, so with the addition of carrageenan can cause an increase 
in pH and give a significantly different effect. The higher the concentration of carrageenan 
added, the pH in the Tamarillo jam will increase. This can happen because carrageenan 
contains potassium, calcium, magnesium, and sodium which react with acids to form salts. 
According to Agustin et al. [9], Eucheuma cottonii seaweed contains carrageenan from the 
polysaccharide group, namely galactose with sodium, magnesium, and calcium content with 
bonds to the galactose sulfate ester group and 3,6-anhydro-galactose copolymer and the salt 
formed is what will reduce acidity. According to Setyopratomo and Sapei  [21], carrageenan 
extracted with an alkaline solution tends to have a high degree of alkalinity. Hydrocolloids 
in carrageenan can bind with water due to the presence of relatively large OH groups, so they 
tend to provide an alkaline atmosphere and the pH of the gel will increase or tend to be neutral 
to alkaline as the concentration of the gelling agent added increases [22]. Thus, decreasing 
acid levels can increase pH. 

 
3.2 Sensory characteristics 
 
Sensory analysis of the Tamarillo jam product was carried out with the aim of assessing the 
panelists' preference for colour, aroma, taste, and texture (spread ability) of Tamarillo jam 
produced from different ratios of Tamarillo and carrageenan. The organoleptic test was 
carried out using the hedonic test method based on the level of panelists preference on four 
parameters, namely: colour, aroma, taste, and spread ability and was tested on 25 panelists 
who were asked to give a preference value by choosing between a hedonic scale of 1 (dislike 
very much) to 5 (like very much). The sensory value of Tamarillo jam is shown in Figure 3. 
      The appearance of colour is an attraction that influences consumer acceptance of a food 
product, even colour can be an indication of the quality of the food produced. Furthermore, 
colour also has a very important role and meaning in food commodities because it affects the 
degree of consumer acceptance of these commodities [23]. The colour of the Tamarillo jam 
on average ranges from 1.39-4.35. The lowest color score of 1.39 was obtained in the use of 
Tamarillo 92.5%: carrageenan 7.5%; while the highest score of 4.35 was obtained in the ratio 
of 100% Tamarillo: 0% carrageenan. 
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Fig 3. Sensory value of Tamarillo jam in different ratio of Tamarillo and carrageenan. 

 
       The colour test results showed that the panelists' favorite was the comparison of 100% 
Tamarillo: 0% carrageenan with a score of 4.35 from the assessment results of 23 panelists, 
while the lowest level of preference for panelists was found in the treatment of Tamarillo 
92.5%: carrageenan 7.5% that is with a value of 1.3 by giving the results of a preference 
assessment as many as 20 panelists. Based on these results, the higher the concentration of 
carrageenan, the panelists' preference for the colour of Tamarillo jam will decrease. This is 
because the more addition of carrageenan will increase the total sugar content so that a 
Maillard reaction occurs causing changes in the Tamarillo jam colour from maroon to black 
[24]. Thus, the higher the concentration of carrageenan used, the more sugar is bound and 
the resulting jam will be darker (black). 
      The results of the analysis of variance in the treatment of Tamarillo and carrageenan ratio 
had a significant effect on colour (p <0.05), hence the LSD test was carried out as presented 
in Table 3 showing the the all treatment of Tamarillo and carrageenan were significantly 
different. The color of Tamarillo jam with high carrageenan concentrations tends to be darker 
than those with lower carrageenan concentrations as shown in Figure 4. 
 

Table 3. Chemical characteristics of Tamarillo jam 
 

Sensory characteristics Ratio (%) 

 100:0 97.5:2.5 95.5 92.5:7.5 
       Colour 4.35 ± 0.0611*             4.19 ± 0.0833* 3.55 ± 0.0889*  1.39 ± 0.0462* 

Aroma 4.04 ± 0.0400*    3.40 ± 0.0400* 3.28 ± 0.0400* 2.32 ± 0.0400* 
Taste 3.69 ± 0.0611*          3.52 ± 0.0400*  3.28 ± 0.0400* 3.17 ± 0.0231* 

Spread ability 2.93 ± 0.0611*    3.65 ± 0.0231*     4.28 ± 0.0400*    1.64 ± 0.0400* 
ns= non-significant at 5% level of significance, * = Significant at 5% level of significance 
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Fig 4. The colour of Tamarillo jam produced using different ratios of Tamarillo and 
carrageenan 

 
       Aroma is one of the organoleptic tests that often causes differences of opinion in 
assessing its quality. The reason is that there are differences in the sense of smell. Even 
though we can distinguish an aroma, each person has a different level of preference and  the 
aroma parameter determines consumer acceptance because the aroma or odor stimulus 
becomes an impulse that will go to the olfactory nerve and describe the characteristics of a 
product [25]. This is what causes differences in the panelists' assessment of the aroma of 
Tamarillo jam. 
       The average aroma of Tamarillo jam ranges from 2.32-4.04. The lowest aroma score was 
obtained in the jam made from 92.5% Tamarillo and 7.5% carrageenan (2.32); while the 
highest score of 4.04 was obtained in jam made using 100% Tamarillo and 0% carrageenan. 
      Based on the results of the panelists' assessment of the highest level of aroma preference 
in Tamarillo 100%: 0% carrageenan with a score of 4.04 as many as 21 panelists, while the 
lowest was in Tamarillo jam ratio 92.5%: 7.5% carrageenan, with a score of 2, 32 given by 
15 panelists on the hedonic test. It is suspected that the combination of raw materials and 
additives has a distinctive aroma. The formation of aroma in a final product is determined by 
the raw material of the product and greatly determines the quality of a product, whether the 
product can or cannot be accepted by consumers [26]. 
       The results of the analysis of variance on aroma show that the use of different ratio of 
Tamarillo and carrageenan in making jam had a significant effect on the jam aroma (p <0.05), 
hence a LSD test was carried out as presented in Table 3. Based on the LSD test results show 
that all treatments the ratio of Tamarillo and carrageenan was significantly different. This 
indicates that all treatments produced significantly different aromas. This is presumably 
because the higher the concentration of added carrageenan can affect the aroma of Tamarillo 
jam. According to Winarno [23], aroma usually arises as a result of a mixture of various 
odorous compounds. The effect of a combination of ingredients will create a taste that can 
differ from the aroma between one component and another [27]. Furthermore, the addition 
of optimal carrageenan can protect the distinctive aroma and taste of the resulting product. 
       Taste is a sensory attribute that cannot be separated from assessing the quality of food 
products and plays a very important role in producing delicious taste. The delicious taste of 
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food products cannot be produced without taste. Taste is a sensation felt in the oral cavity 
due to the presence of compounds that can interact with receptors on the tongue with four 
basic tastes, namely sweet, bitter, sour, and salty [28]. 
The average taste of the Tamarillo jam ranges from 3.17 to 3.69. The lowest taste score of 
3.17 was obtained in the use of 92.5% Tamarillo and 7.5% carrageenan, while the highest 
score of 3.69 was obtained in the ratio of 100% Tamarillo with 0% carrageenan. 

 The results of the taste test showed that the panelists gave a very favorable rating to the 
ratio of 100% Tamarillo: 0% carrageenan, with a value of 3.69 given by 19 panelists, while 
the lowest level of panelists preference (2.32) was found in the ratio of Tamarillo 92.5%: 
carrageenan 7.5% given by 16 panelists. This shows that the addition of carrageenan has an 
effect in reducing the sour taste of Tamarillo. Carrageenan has a neutral effect on taste, 
because carrageenan has no taste. This is also in accordance with the pH value obtained, 
whereas the concentration of carrageenan increases, the pH value also increases, which 
means of Tamarillo jam will become more alkaline and lose its sour taste. Good carrageenan 
is carrageenan that does not have a striking taste and or no taste at all [22]. This is reinforced 
by Agustin and Putri [10], that carrageenan does not have a striking taste so that it can be 
used to avoid being affected by the taste of a product, which usually only food additives and 
given in limited quantities. In addition, the addition of sugar tends to neutralize the sour taste 
produced by Tamarillo [29]. Thus, the combination of sweet and sour taste is thought to be 
preferred by the panelists. 

 The average score for spread ability of the Tamarillo jam ranged from 1.64 to 4.28. The 
lowest greasing power score (1.64) was obtained in the use of 92.5% Tamarillo and 7.5% 
carrageenan, while the highest score (4.28) was obtained in the 95% Tamarillo with 5% 
carrageenan treatment. The higher the carrageenan concentration, the harder the texture of 
the Tamarillo jam, so that its spread ability on bread is lower (difficult to spread). The 
difference in the texture of the Tamarillo jam was due to the addition of different carrageenan 
concentrations. Carrageenan is a hydrocolloid that is commonly used as an additive in food 
processing which aims to form a solid and sturdy texture [5]. 
      The test results on the jam's properties showed that the highest level of panelists' 
preference was for the use of Tamarillo 95% and 5% carrageenan for making jam with a 
score of 4.28 from the results of the assessment of 22 panelists. Furthermore, the lowest 
panelist assessment (1.64) was found in the treatment of tamarillo with 92.5% and 
carrageenan 7.5% and gave the results of a dislike rating of 15 panelists.  
      The results of the variance of the spread ability of Tamarillo jam with the addition of 
carrageenan show a significant effect (p<0.05), so that an LSD test was carried out as 
presented in Table 3. Further test results show of spread ability of the Tamarillo jam with the 
addition of carrageenan were significantly different in all treatments. This shows that the 
addition of carrageenan as a thickening agent influences the spread ability of Tamarillo jam. 
The higher the concentration of carrageenan will cause the texture to be harder because the 
ability of carrageenan to form a gel is very strong, hence the Tamarillo jam will be difficult 
to apply. This is in line with the opinion Wati et al. [5], that the spread ability of the jam is 
influenced by the raw materials used including thickeners such as pectin and hydrocolloid 
materials such as carrageenan. Thus, the concentration of carrageenan added in the 
processing of Tamarillo jam can affect the resulting texture, hence it can affect the spread 
ability of the jam. 
 
 
4 Conclusion 
 
Carrageenan can be used as a   thickening agent for Tamarillo jam. The comparison of 
Tamarillo and carrageenan has a real influence on Tamarillo jam products as indicated by 
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total sugar content, acidity (pH), colour, aroma, taste and spread ability. The best result of 
the Tamarillo jam with the addition of carrageenan was the ratio of 97.5% Tamarillo: 2.5% 
carrageenan. 
 
 
We would like to thank all stakeholders for contributing their ideas in carrying out this research. Thank 
you to the Aksa Mahmud Foundation, University of Bosowa for its financial support and assistance in 
carrying out this research. 

References 
1. D. Sylvi, F. Azima, S. Anggini. The Effect of Additional Fruit Eggplant (Solanum 

betaceum cav.) Juice on the Characteristics of Black Tea (Camelia sinensis) Beverage. 
EKSAKTA [Internet]. 2021Dec.30 [cited 2022 Oct.18]; 22(4), 270-83. Available from: 
https://doi.org/10.24036/eksakta/vol22-iss4/292 (2021) 

2. T.D. Tung, C.R. Elaine, J.Y.Y. Michelle. Food Reviews International, 38(7), 1343-1367 
(2022) 

3. N.K. Suyastini, I.N. Suka Widana, N.P. Sumaryania, D.G. Eka Sastra Wiguna. Uji 
Kandungan Vitamin C dan Organoleptik Dodol Terung Belanda (Solanum betaceum). 
Test of Vitamin C Content and Organoleptics of Tamarillo Dodol (Solanum betaceum). 
https://doi.org/10.5281/ZENODO.3551993 (2019) 

4. K. Sangur. Uji Organoleptik dan Kimia Selai Berbahan Dasar Kulit Pisang Tongkat 
Langit (Musa troglodytarum L.). Organoleptic and Chemical Tests of Jam Made from 
Banana Peel Stick Sky (Musa troglodytarum L.). 7, 13 (2020) 

5. L.R. Wati, I.D. Kumalasari, W.M. Sari. J. Agroindustri, 11(2), 82–91 (2021) 
6. D. F. Adhisty, R. Iskandar, R, A. Suwandi. Produksi, Karakteristik dan Penerimaan 

Konsumen pada Produk Selai Kulit Ceri Kopi Arabika Kabupaten Bandung. Production, 
Characteristics and Consumer Acceptance of Bandung Regency Arabica Coffee Cherry 
Skin Jam Products. 5, 16 (2018) 

7. T.F. Luthfi. JKBP, 8(2): 71-78 (2021) 
8. N.A. Kasim, M. Megawati, A. Arifah, W. Hidayati. IJAS, 7(2), 127 (2019) 
9. A. Agustin, A.I. Saputri, H. Harianingsih. JITK, 2 (2) (2017) 
10. G. Douglas, G. Qingbin. Chapter 1: The Role of Hydrocolloids in the Development of 

Food Structure. in Handbook of Food Structure Development, 1-28 (2019) 
11. R. Wardani, K. Kawiji, S. Siswanti. JTHP, 11(1), 11 (2018) 
12. N.P. Ariestini. Pengaruh Rasio Rumput Laut (Eucheuma cottonii) dan Stroberi (Fragaria 

xananassa) Terhadap Karakteristik Selai. The Effect of the Ratio of Seaweed (Eucheuma 
cottonii) and Strawberries (Fragaria xananassa) on Jam Characteristics (2018) 

13. A. Abriana.  Analisis Pangan: Teori dan Metode. Food Analysis: Theory and Method. 
Cetakan 1. ISBN 978-602-6928-48-1. Penerbit CV. Sah Media, Makassar (2018) 

14. T.R. Muchtadi.  Petunjuk Laboratorium Teknologi Proses Pengolahan Pangan. Food 
Processing Technology Laboratory Instructions. Food Processing Technology 
Laboratory Instructions. Food Processing Technology Laboratory Instructions. PAU 
Pangan dan Gizi IPB. 
http://uilis.unsyiah.ac.id/uilis/index.php?p=show_detail&id=50264 (1989)  

15. Soekarto. Penilaian Organoleptik untuk Industri Pangan dan Hasil Pertanian. 
Organoleptic Assessment for the Food and Agricultural Products Industry. Jakarta: 
Bhatara Karya Aksara (1990) 

16. O.N. Makshakova, Y.F. Zuev. Gels, 8(5), 287 (2022)  
17. SNI 01-3700-1995.  Selai Buah Diet Diabetes. Diabetic Diet Fruit Jam. Jakarta: Badan 

Standarisasi Nasional (1995) 

10

BIO Web of Conferences 98, 06009 (2024)
IC-FTN 2023

  https://doi.org/10.1051/bioconf/20249806009

https://doi.org/10.24036/eksakta/vol22-iss4/292
http://uilis.unsyiah.ac.id/uilis/index.php?p=show_detail&id=50264


 

18. E. Rosa-Martínez, M.D. García-Martínez, A.M. Adalid-Martínez, L. Pereira-Dias, C. 
Casanova, E. Soler, M.R. Figàs, M.D. Raigón, M. Plazas, S. Soler, J. Prohens. FRI, 147, 
110531 (2021) 

19. S. Tua, S. Apul, D. Restuana Sihombing, T. Rosa, P.  Maruba, S. Posman, P.  Delima, S. 
Yanti, T. Oktavia. Effect of Citric Acid and Sucrose Concentration on The Quality of 
Passion Fruit Jelly with Tamarillo. IOP Conference Series: Earth and Environmental 
Science, 205, 012050. https://doi.org/10.1088/1755-1315/205/1/012050 (2018) 

20. I.N. Septiani, B. Basito, E. Widowati. JTHP, 6(1). (2018) 
21. P. Setyopratomo, L. Sapei. Rheological Behavior and Antioxidant Activity of 

Carrageenan Extracted from Green Seaweed (Eucheuma cottonii) using Alkaline 
Solution at Low Temperature. 040002. https://doi.org/10.1063/5.0080286 (2022) 

22. D. Saha, S. Bhattacharya. JFST. 47(6), 587–597 (2010) 
23. F.G. Winarno. Kimia Pangan dan Gizi. Food Chemistry and Nutrition. Cetakan Ke-XI.  

PT. Gramedia Pustaka Utama. Jakarta (2004) 
24. S. Oancea. Antioxidants, 10(9), 1337 (2021) 
25. C. Spence, C. Cognitive Research: Principles and Implications, 6(1), 46 (2021) 
26. A. Vilela, R. Ferreira, F. Nunes, E. Correia. Foods, 9(9), 1244 (2020) 
27. W. Yin, L. Hewson, R. Lin forth, M. Taylor, I.D. Fisk. Appetite, 114:265–74 (2017) 
28. M. Melis, I.T. Barbarossa. Nutrients, 9(6), 541 (2017) 
29. N. Berenstein. Flavor Added: The Sciences of Flavor and The Industrialization of Taste 

in America. 558 (2017) 

11

BIO Web of Conferences 98, 06009 (2024)
IC-FTN 2023

  https://doi.org/10.1051/bioconf/20249806009


