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Abstract - Bananas are a type of flora that grows widely in Indonesia. Apart from using the flesh, the part of the banana that is 

still rarely used is the banana peel. One banana-based product that is still rarely found is jam. Jam can be considered a functional 

food if it uses ingredients that can enhance nutrition and reduce unhealthy components. Making jam requires citric acid to fo rm 

a consistent gel, and lemon juice can be used as a natural source of citric acid. Jam contains high sugar, and sucrose sweeteners 

are substituted with sucralose and stevia to reduce its negative health effects. Sucralose is an artificial sweetener, while stevia 

is a natural sweetener. Both sweeteners are low in calories. This research was conducted to determine banana jam's 

physicochemical and organoleptic properties with sweetener substitution. The method used in this research is experimental and 

discussed descriptively. The results showed that sweetener substitution affected L* and a* values, hardness, cohesiveness, 

adhesiveness, spreadability, syneresis, moisture content, and antioxidant activity . However, it did not affect the b* value and pH 

level. The research significantly impacted the organoleptic properties of color and spreadability , but did not significantly affect 

the real effect on aroma, texture, taste and aftertaste. 
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1. Introduction 
Nowadays, people are more concerned about health, and 

one of the ways to reduce health issues is by consuming 

functional foods. Functional foods are food or beverage 

products with nutritional values and the ability to improve 

health [1]. A characteristic of functional foods is that they 

must be consumed regularly and be a part of everyday diet, 

such as fruit jam. Jam is a processed product made from 

crushed fruit and sucrose and cooked until it forms a thickened 

gel [2]. A fruit that is rarely processed into jam is the banana. 

Bananas are plants that grow easily in any season, and in 

Indonesia , their production reached 9,26 million tons in 2024 

[3]. The functional value of jam can be increased by using 

ingredients like lemon and banana peel. Lemon addition is 

used as a citric acid replacement to form a consistent gel 

because it contains around 5% citric acid [4]. Besides citric 

acid, lemon juice also has an antioxidant range from 32.79 

ppm to 263.63 ppm [5]. Banana peels are still rarely utilized 

even though they represent 35-40% of the fruit and contain 

pectin, which can be used to stabilize jam. The IC50 value of 

the banana peel extract is 0.0646 mg/mL [6]. The texture and 

flavor of jam are significantly influenced by adding sugar, 

which helps achieve the desired consistency and sweet taste 

[7]. However, using high amounts of sugar can have harmful 

effects, such as diabetes. According to the International 

Diabetes Federation (IDF), the number of people with diabetes 

in the South East Asia Region is 106.9 million [8]. One way 

to reduce the negative effects of sugar is by substituting it with  

low-calorie sweeteners. Low-calorie sweeteners that can be 

used are sucralose, which is 450-600 times sweeter than 

sucrose [9] and stevia, which is 250-300 times sweeter than 

sucrose [10]. Therefore, a  study is needed on the substitution 

of sucralose and stevia sweeteners in functional banana uli jam 

through physicochemical and organoleptic testing. 

2. Materials and Methods 
2.1.  Materials 

Uli bananas were obtained from a local farm in Dago area 

(Bandung, Indonesia), sucralose and stevia were purchased 

from Kanbo and NaturalCo, and sucrose and lemon were 

purchased from the local market. All chemicals used were of 

analytical grade.  

2.2.  Jam Formulation 

The formulations include 3 main components: the ratio 

between banana flesh. It is skin (90:10, 80:20, 70:30, 60:40, 

50:50) using sensory analysis, lemon concentration (10%, 

15%, 20%, 25%) based on pH level, and sweeteners 

substitution (25%) based on degrees Brix.  

The final formulation was determined from the results of 

preliminary research presented in Table 1.  
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Table 1. Final formulation of functional jam 

Formulations 
Components 

Banana pulp (g) Banana peel pulp (g) Lemon juice (ml) Sucrose (g) Sucralose (g) Stevia (g) 

SC 80 20 38,75 55 0 0 

SL 80 20 38,75 41,25 0,023 0 

SV 80 20 38,75 41,25 0 0,069 

2.3. Preliminary Study 

A preliminary study was conducted to determine the 

formulation ratio between banana pulp and peel, lemon juice, 

and varying concentrations of sweeteners. Measurements, 

including Brix value and pH, were performed. The resulting 

jam formulations were then subjected to sensory evaluation by 

semi-trained panellists (students who have passed the sensory 

evaluation course), and the most preferred formulation was 

selected based on the results. The experimental procedures are 

detailed below: 

2.3.1. Determine the Ratio of Banana Pulp to Peel  

Banana pulp and peel were prepared in varying ratios of 

90:10, 80:20, 70:30, 60:40, and 50:50 (w/w). Each mixture 

was combined with pre-weighed lemon juice and sugar. The 

ingredients were stirred continuously while being heated, 

simultaneously with the sterilization (100ºC, 25 min.) of a  pre-

washed glass jar. Sensory evaluation was conducted to assess 

panellist acceptance.  

2.3.2. Determination of Lemon Juice Concentration  

Lemon juice concentration formulations varying at 10%, 

15%, 20%, and 25% of the total weight were prepared. Sugar, 

banana pulp, and peeled banana were weighed and 

incorporated into each formulation. The ingredients 

mentioned were then heated under constant stirring until a  

homogeneous mixture was achieved. The resulting products 

were analyzed for pH level, and the formulation meeting the 

standard pH level was selected for further analysis.  

2.3.3. Formulation of Sweetener Substitution  

The formulation of sweetener substitution was 

determined by preparing and weighing banana pulp and 

banana peel purees. Lemon juice was also prepared at 

concentrations of 15% (w/w) and 25% (w/w) based on the 

total mixture. Sweeteners prepared were 30% granulated 

sugar, 25% sucralose, and 25% stevia , with sucralose and 

stevia amounts adjusted based on their relative sweetness 

levels. Glass jars were thoroughly washed, drained, and 

sterilized (100ºC, 25 min.) prior to filling. Sweeteners 

mentioned were then incorporated with banana and lemon 

juice. The resulting jams were subjected to Brix analysis to 

evaluate soluble solids content. 

2.4. Jam Preparation 

Banana fruits were washed, peeled, and separated into the 

flesh and peel. The flesh was sliced (1-1,5 cm thick), blended 

(5 min.), and strained with commercial mesh. The peels were 

boiled (10-15 min.), chilled, scraped, and blended (5 min.). To 

obtain lemon juice, lemon fruits were washed, sliced in half, 

and squeezed. Sucrose (30% & 55%) and sucralose and stevia 

(25%) were weighted based on relative sweetness compared 

to sucrose. All the ingredients mentioned were combined, 

stirred above the heated stove while the glass jar was sterilized  

(100ºC, 25 min.).  

2.5. Physicochemical Analysis 

2.5.1. Color 

The colors of the jam were measured using a 

spectrophotometer CM-5 with the CIE-Lab method [11]. 

Spectrophotometers were calibrated using a white tile and 

using illuminant D65. L* value measures lightness to 

darkness, a* measures redness to greenness, and b* measures 

yellowness to blueness. Measurements were done in 

duplicates and repeated twice. 

2.5.2. Texture 

The texture of the jam was analyzed using a texture 

analyzer (TA.XT Plus) and measured for hardness, 

cohesiveness, and adhesiveness parameters [12]. Samples 

were placed at the center of the probe. The pre-test, test, and 

post-test settings were 1 mm/s; target mode, distance of 

compression of 2,5 mm; time 5,0 sec.; trigger type, auto 

(force), trigger force 1 g. All the parameters mentioned were 

processed with Exponent Light software. Duplicate samples 

for each sample were made and repeated twice.  

2.5.3. Spreadability 

The spreading power of jam was measured using the 

method from [13]. Jams were weighed (3 g) and placed on a 

bread knife. The samples were spread on bread until they 

reached the furthest distance, then measured in cm.  

2.5.4. Syneresis 

The syneresis level of the jam was measured by placing 

the samples inside the refrigerator for 24 hours [14]. Samples 

were weighed for 30 grams as sample weight, filter paper was 

also weighed in grams, and the samples were then placed on 

the filter paper.  

The samples were placed inside a measuring cup and left 

in the refrigerator for 24 hours, then the sample was weighed  

in grams. The syneresis level was measured using the equation 

mentioned below. 

Syneresis (%)

=
Weight of initial sample − Weight of sample after storage

Weight of initial sample
 x 100 
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2.5.5. pH Level and Moisture Content 

AOAC standards were used to determine pH level and 

moisture content. pH meters were standardized using pH 4 and 

7 buffer solutions. Samples were measured for 50 ml and 

mixed thoroughly. pH levels were then taken with a pH meter. 

For moisture content, samples were analyzed by drying at 100-

105ºC for 24 hours and measured until they reached constant 

weight.  

2.5.6. Antioxidant Activity 

Functional jams (5 g) were ultrasonically extracted for 30 

minutes with 70% methanol (30 ml) at room temperature and 

centrifuged at 4500 rpm for 15 minutes [15]. The steps were 

repeated twice, and the extracts were combined. The DPPH 

method was used to determine antioxidant activities [16]. 

Sample extracts were diluted in DPPH solution, incubated in 

a dark room for 30 minutes, and measured using a UV-Vis 

spectrophotometer (517nm wavelength). Antioxidant levels 

were measured using the equation below. 

%inhibition = (Acontrol- Asample)/Acontrol 

A= Absorbance 

2.6. Sensory Analysis 

The sensory analysis of uli banana functional jam without 

substitution (SC), uli banana functional jam with 25% 

sucralose substitution (SL), and uli banana functional jam with 

25% stevia substitution (SV) was made by a panel of 30 

testers. The evaluation was carried out in a sensory laboratory 

and based on 6 parameters: aroma, spreadability, texture, 

color, taste, and aftertaste. It was also based on 5 point hedonic 

scale (5 = liked very much, 4 = liked, 3 = slightly disliked, 2 

= disliked, 1 = disliked very much) with detailed explanations 

on each parameter. The results were sta tistically analyzed 

using Duncan’s Multiple Range test (DMRT).  

2.7. Statistical Analysis 

The results are shown as mean ± standard deviation for 

all collected data. Analyses were performed using SPSS 

statistical program software version 25 and analyzed using 

General Linear Model, Univariate. Experimental data were 

subjected to Duncan’s Multiple Range test, using p ≤ 0.5 as 

significant differences for each sample.  

3. Results and Discussion 
3.1. Physical Characteristics 

The results of color, texture, spreadability, and syneresis 

of uli banana functional jam are presented in Table 2. 

Substitution of sweeteners had a significant impact on the 

physical properties of functional jam. The color on SC appears 

to be darker and redder due to caramelization and browning 

caused by sugar; the more sugar is added, the darker the color 

[17]. Substitution of sample SL and SV have a lighter color 

because both sweeteners are more stable at high temperature 

[18, 19]. The yellowness levels on each sample have no 

significant difference because the banana am ounts are the 

same. Texture analysis results show significant differences in 

hardness, cohesiveness, and adhesiveness level. SC has the 

lowest hardness level, which is caused by a high level of 

sucrose added. Added sugar concentration of more than 60% 

can cause water to escape from the jam, resulting in a lower 

hardness level [20]. Cohesiveness is the interaction between 

the ingredients added. The adhesiveness level of SL and SV 

shows similar results due to the addition of a similar amount 

of sucrose. It is said that stevia does not significantly affect 

adhesiveness [21]. The spreading ability of functional jam 

shows that SC has the highest level, while SV has the lowest. 

The level of pH, sugar concentration, and thickener affect the 

formation of gel [22]. Sugar increases pectin gel formation by 

attracting water molecules, which influence textural 

properties. SL has high solubility in water [23], but only a 

small amount was added, which leads to less optimal 

spreading power. SV does not dissolve easily in water [24], 

resulting in lower spreadability. 

The syneresis level of functional jam can be considered 

syneresis-free. Jams with a syneresis level between 0-5% can 

be considered free from syneresis [25]. In general, sucrose has 

the ability to bind water (hydrophilic), thus reducing the 

syneresis level [26]. A higher syneresis level could be caused 

by insufficient pectin concentration. Sucralose is very stable 

in various temperatures and pH levels [23], resulting in the 

lowest level of syneresis. 

Table 2. Physical characteristics of functional jam 

Parameters SC SL SV 

Color 

L* 37,56±0,84a 39,62±0,89b 39,94±0,66b 

a* 14,12±0,30b 11,28±0,43a 11,38±0,53a 

b* 24,48±0,99a 24,39±1,10a 24,09±0,91a 

Texture 

Hardness (gf) 93,67±1,13a 106,40±2,10b 103,63±3,47b 

Cohesiveness 0,80±0,07b 0,69±0,08a 0,83±0,05b 

Adhesiveness  

(gs) 
-50,74±2,69a -41,49±4,03b -42,63±5,68b 

Spreadability 

(cm) 
9,33±0,24c 8,35±0,19b 7,9±0,18a 

Syneresis (%) 1,12±0,01b 1,08±0,01a 1,12±0,02b 
Note: Values presented are mean±SD. Different superscripts in the same line 
indicate significant differences. 

3.2. Chemical Characteristics 

As shown in Table 3, the substitution of sweeteners 

significantly affects moisture contents and antioxidant 

activities. There are no significant differences in pH levels. 

The optimum pH level for fruit jams is 3,0 – 3,7 [27]. pH level 

is related to syneresis, where overly acidic conditions can 

cause syneresis. Moisture content is related to shelf life 

because it could affect microorganisms to grow and decrease 

the quality of the jam [28]. A higher percentage of sucrose 

caused the moisture content to decrease because of sugar’s 

hydrophilic ability [29]. Moisture content is also influenced 
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by temperature and time of cooking. Functional jam has a high 

level of antioxidant activities. This is caused by banana peel, 

which has a higher level of antioxidants than the fruit [3] and 

lemon, a natural antioxidant containing citric acid, vitamin C, 

and other volatiles [5]. SL has the highest antioxidant activity 

because it can sustain vitamin C concentration [30]. SV has a 

higher level of antioxidants compared to SC because stevia 

has antioxidant properties and a  high level of phenolic 

compounds [31].  

Table 3. Chemical characteristics of functional jam 

Samples pH level 
Moisture 

content (%) 

Antioxidant 

activity (µg/ml) 

SC 3,26±0,08a 38,04±0,30a 14,58±0,51b 

SL 3,27±0,08a 40,87±1,44b 13,32±0,31a 

SV 3,22±0,10a 39,11±0,93a 13,57±0,50a 
Note: Values presented are mean±SD. Different superscripts in the same line 
indicate significant differences. 

3.3. Sensory Characteristics 

As seen in Table 4, substituting sucralose and stevia 

significantly affects aroma and spreadability, but aroma, 

texture, taste, and aftertaste have similar results. Although the 

overall acceptance of SC is still relatively higher than SL and 

SV, SL still has higher acceptance between the two sweetener 

substitutions. This could be due to the fact that sucralose has 

a taste profile and characteristics similar to sucrose. 

Table 4. Sensory characteristics of functional jam 

Parameters SC SL SV 

Aroma 3,13±0,82a 3,50±0,90a 3,37±1,00a 

Texture 3,87±0,86a 4,17±0,70a 3,83±0,83a 

Color 3,43±0,68c 2,93±0,79b 2,57±0,77a 

Taste 4,03±0,72a 4,00±0,83a 3,80±0,96a 

Aftertaste 4,47±0,57a 4,37±0,56a 4,43±0,50a 

Spreadability 3,87±1,07ab 3,97±0,81c 3,37±1,00a 
Note: Values presented are mean±SD. Different superscripts in the same line 
indicate significant differences. 

4. Conclusion 
Sucralose and stevia  are both non-nutritive sweeteners 

commonly used as sugar alternatives, resulting in a significant 

alteration of the color values (L* and a*), hardness, 

cohesiveness, adhesiveness, spreadability, syneresis, moisture 

content, antioxidant activity, and sensory analysis of color and 

spreadability. However, it did not affect b* color value, pH 

level, aroma, texture, taste, or aftertaste on sensory analysis.

References 

[1] Versha Dixit et al, “Functional Foods: Exploring the Health Benefits of Bioactive Compounds from Plant and Animal Sources,” Journal 

of Food Quality, vol. 2023, no. 1, pp. 1-22, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[2] Okta Amelia, Sussi Astuti, and Zulferiyenni, “The Effect of Pectin and The Addition of Sucrose Addition on The Chemical Properties  

and Sensory of Red Guava (Psidium Guajava L.),” Proceedings of the National Agricultural Technology Development Seminar, Bandar 

Lampung, pp. 149-159, 2016. [Google Scholar] [Publisher Link] 

[3] “Annual Fruit and Vegetable Crop Production by Regency/City and Crop Type in DKI Jakarta Province,” Central Bureau of Statistics  

2024. [Publisher Link] 

[4] Chaturvedi Dev, and Shrivastava Rishi Raj Suhane Nidhi, “Basketful Benefit of Citrus Limon,” International Research Journal of 

Pharmacy, vol. 7, no. 6, pp. 1-4, 2016. [Publisher Link] 

[5] Nami Lestari et al., “Physicochemical Character and Antioxidant Activity of Lemon (Citrus Limon (L.) BURM. F.) Beverage with 

Addition of Spice Extract and Honey as a Functional Drink,” AIP Conference Proceedings, vol. 2957, no. 1, 2024. [CrossRef] [Google 

Scholar] [Publisher Link] 

[6] Mohd Hafiz Abd Majid, Hafeza Abu Bakar, and Siti Nurfarina Ismai, “Optimization of Antioxidant Extraction on Banana Peels Using 

Response Surface Methodology,” Transactions on Science and Technology, vol. 8, no. 3-2, pp. 245-251, 2021. [Google Scholar] 

[Publisher Link] 

[7] M.S. Rana et al., “Evaluation of Quality Characteristics and Storage Stability of Mixed Fruit Jam,” Food Research, vol. 5, no. 1, pp. 225-

231, 2021. [Google Scholar] [Publisher Link] 

[8] International Diabetes Federation, [Online]. Available: https://idf.org. 

[9] A. Das, and R. Chakraborty, “Sweeteners: Classification, Sensory and Health Effects,” Encyclopedia of Food and Health, pp. 234-240, 

2016. [CrossRef] [Google Scholar] [Publisher Link] 

[10] Renu Sutwal et al., “Development of Low Calorie Jam by Replacement of Sugar with Natural Sweetener Stevia,” International Journal 

of Current Research and Review, vol 11, no. 4, pp. 9-16, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[11] Konica Minolta, Spectrophotometer CM-5, Instruction Manual, 2009. [Online]. Available: 

https://www.konicaminolta.com/instruments/download/instruction_manual/color/pdf/cm-5_instruction_eng.pdf 

[12] Kriti Kumari Dubey et al., “Incorporation of Jaggery in Beetroot Jam Enhances its Antioxidant Properties with Acceptable Sensory and 

Physicochemical Profile,” Food and Humanity, vol. 1, pp. 985-995, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[13] Michelle Nattaya Narerat Nuraini et al., “Effect of Carboxyl Methyl Cellulose Addition and Heating Time on the Production of Keribang 

Barbant Jam (Dioscorea Alata L.),” Journal of Health and Nutrition Research, vol. 2, no. 3, pp. 120-130, 2023. [CrossRef] [Google 

Scholar] [Publisher Link] 

 

https://doi.org/10.1155/2023/5546753
https://scholar.google.com/scholar?q=Functional+foods:+exploring+the+health+benefits+of+bioactive+compounds+from+plant+and+animal+sources&hl=en&as_sdt=0,5
https://onlinelibrary.wiley.com/doi/10.1155/2023/5546753
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pengaruh+Penambahan+Pektin+dan+Sukrosa+terhadap+Sifat+Kimia+dan+Sensori+Jambu+Biji+Merah&btnG=
https://repository.lppm.unila.ac.id/3543/
https://jakarta.bps.go.id/id/statistics-table/3/U0dKc1owczVSalJ5VFdOMWVETnlVRVJ6YlRJMFp6MDkjMw==/produksi-tanaman-buah-buahan-dan-sayuran-tahunan-menurut-kabupaten-kota-dan-jenis-tanaman-di-provinsi-dki-jakarta--2022.html
file:///C:/Users/kittle/Downloads/BASKETFUL_BENEFIT_OF_CITRUS_LIMON.pdf
https://doi.org/10.1063/5.0185400
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Physicochemical+character+and+antioxidant+activity+of+lemon+%28Citrus+Limon+%28L.%29+BURM.+F.%29+beverage+with+addition+of+spice+extract+and+honey+as+a+functional+drink&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Physicochemical+character+and+antioxidant+activity+of+lemon+%28Citrus+Limon+%28L.%29+BURM.+F.%29+beverage+with+addition+of+spice+extract+and+honey+as+a+functional+drink&btnG=
https://pubs.aip.org/aip/acp/article-abstract/2957/1/060015/3262040/Physicochemical-character-and-antioxidant-activity?redirectedFrom=fulltext
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Optimization+of+antioxidant+extraction+on+banana+peels+using+response+surface+methodology&btnG=
https://tost.unise.org/pdfs/vol8/no3-2/ToST-CoFA2020-245-251-OA.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+quality+characteristics+and+storage+stability+of+mixed+fruit+jam&btnG=
https://www.myfoodresearch.com/vol-59474issue-1.html
https://doi.org/10.1016/B978-0-12-384947-2.00677-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sweeteners%3A+classification%2C+sensory+and+health+effects&btnG=
https://www.sciencedirect.com/science/article/abs/pii/B9780123849472006772?via%3Dihub
http://dx.doi.org/10.31782/IJCRR.2019.11402
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+low+calorie+jam+by+replacement+of+sugar+with+natural+sweetener+stevia&btnG=
https://ijcrr.com/article_html.php?did=2583&issueno=0
https://doi.org/10.1016/j.foohum.2023.08.005
https://scholar.google.com/scholar?q=Incorporation+of+jaggery+in+beetroot+jam+enhances+its+antioxidant+properties+with+acceptable+sensory+and+physicochemical+profile&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/abs/pii/S2949824423001039?via%3Dihub
https://doi.org/10.56303/jhnresearch.v2i3.136
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Carboxyl+Methyl+Cellulose+Addition+and+Heating+Time+on+The+Production+of+Keribang+Barbant+Jam+%28Dioscorea+alata+L.%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Carboxyl+Methyl+Cellulose+Addition+and+Heating+Time+on+The+Production+of+Keribang+Barbant+Jam+%28Dioscorea+alata+L.%29&btnG=
https://www.journalmpci.com/index.php/jhnr/article/view/136


Siti Nurhasanah  et al. / IJETT, 73(8), 112-116, 2025 

 

116 

[14] Jong Jin Park et al., “Effects of Gelling Agents and Sugar Substitutes on the Quality Characteristics of Carrot Jelly,” Food Science and 

Preservation, vol. 28, no. 4, pp. 469-479, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[15] Lingrong Wen et al., “Phenolic Contents and Cellular Antioxidant Activity of Chinese Hawthorn ‘Crataegus Pinnatifida’,” Food 

Chemistry, vol. 186, pp. 54-62, 2015. [CrossRef] [Google Scholar] [Publisher Link]  

[16] Cuntang Wang et al., “Antioxidant Capacity and Chemical Constituents of Chinese Jujube (Ziziphus Jujuba Mill.) at Different Ripening 

Stages,” Food Science and Biotechnology, vol. 22, no. 3, pp. 639-644, 2013. [CrossRef] [Google Scholar] [Publisher Link] 

[17] Marlena Pielak, Ewa Czarniecka-Skubina, and Artur Głuchowski, “Effect of Sugar Substitution with Steviol Glycosides on Sensory 

Quality and Physicochemical Composition of Low-Sugar Apple Preserves,” Foods, vol. 9, no. 3, pp. 1-19, 2020. [CrossRef] [Google 

Scholar] [Publisher Link] 

[18] Naienne Da Silva Santana et al., “Thermal and Rheological Study of Artificial and Natural Powder Tabletop Sweeteners,” Food Research 

International, vol. 162, pp. 1-11, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[19] Andreas Eisenreich, Rainer Gürtler, and Bernd Schäfer, “Heating of Food Containing Sucralose Might Result in the Generation of 

Potentially Toxic Chlorinated Compounds,” Food Chemistry, vol. 321, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[20] Santanu Basu, U.S. Shivhare, and T.V. Singh, “Effect of Substitution of Stevioside and Sucralose on Rheological, Spectral, Color and 

Microstructural Characteristics of Mango Jam,” Journal of Food Engineering, vol. 114, no. 4, pp. 465-476, 2013. [CrossRef] [Google 

Scholar] [Publisher Link] 

[21] Ahmad Nourmohammadi, Ebrahim Ahmadi, and Ali Heshmati, “Optimization of Physicochemical, Textural, and Rheological Properties  

of Sour Cherry Jam Containing Stevioside by Using Response Surface Methodology,” Food Science & Nutrition, vol. 9, no. 5, pp. 2483-

2496, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[22] Bagem Br. Sembiring, Muhammad Zainal Fanani, and Helmi Haris, “Processing Nutmeg Jam on a Home Industry Scale,” Halal Food 

Scientific Journal, vol. 5, no. 2, pp. 136-146, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[23] Bernadene A. Magnuson, Ashley Roberts, and Earle R. Nestmann, “Critical Review of the Current Literature on the Safety of Sucralose,” 

Food and Chemical Toxicology, vol. 106, pp. 324-355, 2017. [CrossRef] [Google Scholar] [Publisher Link] 

[24] Liliana S. Celaya, Eugenio Kolb, and NicolÃ¡s Kolb, “Solubility of Stevioside and Rebaudioside a in Water, Ethanol and their Binary 

Mixtures,” International Journal of Food Studies, vol. 5, no. 2, pp. 158-166, 2016. [CrossRef] [Google Scholar] [Publisher Link] 

[25] Janna Cropotova, and Svetlana Popel, “A Way to Prevent Syneresis in Fruit Fillings Prepared with Gellan Gum,” Scientific Papers. Series 

D. Animal Science, vol. lvi, pp. 326-329, 2013. [Google Scholar] [Publisher Link] 

[26] Lydia Rahma Wati, Ika Dyah Kumalasari, and Wilda Mika Sari, “Physical Characteristics and Sensoric Acceptance of Jam Sheet with 

Addition of Kalamansi Orange,” Journal of Agroindustry, vol. 11, no. 2, pp. 82-91, 2021. [CrossRef] [Google Scholar] [Publisher Link]  

[27] Gilbert Owiah Sampson et al. “Response Surface Methodology for Studying the Effects of Sugar Concentration and Acid Balancing on 

the Physico-Chemical Properties of Watermelon (Citrullus Vugaris) Jam,” Journal of Food Security, vol. 10, no. 1, pp. 10-16, 2022. 

[Google Scholar] [Publisher Link] 

[28] Choirun Nissa et al., “Effect of Sugar on Nutrient Composition and Shelf Life of Red Guava Jams,” IOP Conference Series: Earth and 

Environmental Science, vol. 406. no. 1, pp. 1-8, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[29] Nurul Mukminah, Hilya Azzahra, and Ferdi Fathurohman, “Effect of Sugar Concentration on Chemical Characteristic and Sensory 

Attributes of Carica Jam (Carica Pubescens l.),” Edufortech, vol. 7, no. 2, pp. 147-155, 2022. [CrossRef] [Google Scholar] [Publisher 

Link] 

[30] Francisco J. Salar et al., “Influence of Sweeteners (Sucrose, Sucralose, and Stevia) on Bioactive Compounds in a Model System Study for 

Citrus - Maqui Beverages,” Foods, vol. 11, no. 15, pp. 1-11, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[31] Agdalena Simlat et al., “The Content of Phenolic Compounds in Stevia Rebaudiana (Bertoni) Plants Derived from Melatonin and Nacl 

Treated Seeds,” Plants, vol. 12, no. 4, pp. 1-14, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

 

 

https://doi.org/10.11002/kjfp.2021.28.4.469
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+gelling+agents+and+sugar+substitutes+on+the+quality+characteristics+of+carrot+jelly&btnG=
https://www.ekosfop.or.kr/archive/view_article?pid=kjfp-28-4-469
https://doi.org/10.1016/j.foodchem.2015.03.017
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phenolic+contents+and+cellular+antioxidant+activity+of+Chinese+hawthorn+%E2%80%9Ccrataegus+pinnatifida&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0308814615003684?via%3Dihub
https://doi.org/10.1007/s10068-013-0125-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidant+capacity+and+chemical+constituents+of+Chinese+jujube+%28Ziziphus+jujuba+Mill.%29+at+different+ripening+stages.&btnG=
https://link.springer.com/article/10.1007/s10068-013-0125-6
https://doi.org/10.3390/foods9030293
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+sugar+substitution+with+steviol+glycosides+on+sensory+quality+and+physicochemical+composition+of+low-sugar+apple+preserves&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+sugar+substitution+with+steviol+glycosides+on+sensory+quality+and+physicochemical+composition+of+low-sugar+apple+preserves&btnG=
https://www.mdpi.com/2304-8158/9/3/293
https://doi.org/10.1016/j.foodres.2022.112039
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Thermal+and+rheological+study+of+artificial+and+natural+powder+tabletop+sweeteners&btnG=
https://www.sciencedirect.com/science/article/pii/S0963996922010973?via%3Dihub
https://doi.org/10.1016/j.foodchem.2020.126700
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Heating+of+food+containing+sucralose+might+result+in+the+generation+of+potentially+toxic+chlorinated+compounds&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0308814620305628?via%3Dihub
https://doi.org/10.1016/j.jfoodeng.2012.08.035
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+substitution+of+stevioside+and+sucralose+on+rheological%2C+spectral%2C+color+and+microstructural+characteristics+of+mango+jam&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+substitution+of+stevioside+and+sucralose+on+rheological%2C+spectral%2C+color+and+microstructural+characteristics+of+mango+jam&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0260877412004189?via%3Dihub
https://doi.org/10.1002/fsn3.2192
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Optimization+of+physicochemical%2C+textural%2C+and+rheological+properties+of+sour+cherry+jam+containing+stevioside+by+using+response+surface+methodology&btnG=
https://onlinelibrary.wiley.com/doi/10.1002/fsn3.2192
https://doi.org/10.30997/jiph.v5i2.10621
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pengolahan+Selai+dari+Daging+Buah+Pala+pada+Industri+Skala+Rumah+Tangga&btnG=
https://ojs.unida.ac.id/JIPH/article/view/10621
https://doi.org/10.1016/j.fct.2017.05.047
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Critical+review+of+the+current+literature+on+the+safety+of+sucralose&btnG=
https://www.sciencedirect.com/science/article/pii/S0278691517302818?via%3Dihub
https://doi.org/10.7455/ijfs/5.2.2016.a4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Solubility+of+Stevioside+and+Rebaudioside+A+in+water%2C+ethanol+and+their+binary+mixtures&btnG=
https://www.iseki-food-ejournal.com/article/92
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+way+to+prevent+syneresis+in+fruit+fillings+prepared+with+gellan+gum.+Scientific+Papers&btnG=
https://animalsciencejournal.usamv.ro/index.php/scientific-papers/207-a-way-to-prevent-syneresis-in-fruit-fillings-prepared-with-gellan-gum
https://doi.org/10.31186/j.agroindustri.11.2.82-91
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Physical+Characteristics+and+Sensoric+Acceptance+of+Jam+Sheet+With+Addition+of+Kalamansi+Orange&btnG=
https://ejournal.unib.ac.id/index.php/agroindustri/article/view/16970
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Response+Surface+Methodology+for+Studying+the+Effects+of+Sugar+Concentration+and+Acid+Balancing+on+the+Physico-Chemical+Properties+of+Watermelon+%28Citrullus+Vugaris%29+Jam&btnG=
https://pubs.sciepub.com/jfs/10/1/2/index.html
https://doi.org/10.1088/1755-1315/406/1/012027
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+sugar+on+nutrient+composition+and+shelf+life+of+red+guava+jams&btnG=
https://iopscience.iop.org/article/10.1088/1755-1315/406/1/012027
https://doi.org/10.17509/edufortech.v7i2.51335
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Sugar+Concentration+on+Chemical+Characteristic+and+Sensory+Attributes+of+Carica+Jam+%28Carica+pubescens+L.%29&btnG=
https://ejournal.upi.edu/index.php/edufortech/article/view/51335
https://ejournal.upi.edu/index.php/edufortech/article/view/51335
https://doi.org/10.3390/foods11152266
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Influence+of+Sweeteners+%28Sucrose%2C+Sucralose%2C+and+Stevia%29+on+Bioactive+Compounds+in+a+Model+System+Study+for+Citrus%E2%80%93Maqui+Beverages&btnG=
https://www.mdpi.com/2304-8158/11/15/2266
https://doi.org/10.3390/plants12040780
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+content+of+phenolic+compounds+in+Stevia+rebaudiana+%28Bertoni%29+plants+derived+from+melatonin+and+NaCl+treated+seeds&btnG=
https://www.mdpi.com/2223-7747/12/4/780

