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Abstract. Melon jam has a sweet taste, made from melon, sugar, pectin, 

and acid. The melon used for this study are intended for seeding and have 

slightly different characteristics to commercial melons.This study aimed to 

determine the effect of different concentrations of sugar and pectin on the 

physical properties of the fruit jam. This study used completed randomized 

design. The treatment applied were various concentration of sugar 

(30%,40%,50%), 15% glucose, and  pectin (0,1%,0,2%,0,3%). Chemical 

analysis were pH levels, total dissolved solids, reduced sugar levels, vitamin 

C, and organoleptic properties of the jam. The results showed that the 

increasing concentrations of sugar and pectin reduce the spreadability of 

melon jam. Total dissolved solids of melon jam were 51.75°Brix to 

69.85°Brix. The results of the hedonic quality assesment indicated that 

different concentrations of sugar and pectin had a significant effect on the 

aroma and texture of the jam, as the concentration of crystal sugar and pectin 

increases, the texture of the jam becomes thicker and more densely 

structured. The characteristics of melon jam also influenced by the 

properties of the melon used, which has a mild, distinctive aroma and flavor. 
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1 Introduction 

   Melon (Cucumis melo L.) is a globally recognized horticultural commodity, highly 

valued for its high moisture content and desirable sensory attributes . Melon fruit has a high 

water content,low calories, and sweet taste . Melon has good benefit  for human health and 

high potential to development. Melon is not only consumed or processing into processed food 

and beverage products, but melon is also cultivated to take its seeds for seedling. The 

cultivation technique involves by conditioning nutrients and other growth factors to optimize 

the quality of melon seeds so the seeds are obtained. however, the pulp has not yet been 

optimally utilized. Melon comprises a range of nutritionally relevant bioactive components, 

including vitamins, essential mineral elements, dietary fiber, and an array of secondary 

metabolites or other non-nutritive bioactive substances (Kader et al,2004 in [1]) . Melon 

being climacteric fruit and has high water content making it highly perishable to extend their 

shelf life. [2] stated that melon has a high water content 93 ml/100 gram. Melon can be 

processed into jam, syrup, sweets, fruit juice, and jelly. During jam production,the uniform 

gel formed from the fruit mixture by thermal concentrated [3]. The production of jam 

fundamentally relies on the precise formulation and interaction of pectin, sugar, and acid to 

achieve proper gel formation. [4].  Jam has a sweet taste and a slightly gel-like texture. In the 

process of making jam, the forming a gel is influenced by sugar, pectin, and acid. Low pectin 

content requires the addition of higher amounts of sugar to obtain a stable gel structure, while 

high pectin levels allow for lower sugar use. The purpose of adding sugar in making jam is 

to obtain a good appearance, taste, and texture, it also functions as a preservative and 

sweetness. Sugar increases the resistance of the gel to mechanical damage, extend self life, 

and form the texture. Citrit acid contributed in gel formation and also function as an acidity 

regulator. 

In addition to the influence of pectin, sugar, and acid, the color and aroma of the fruit 

raw materials determine the final quality of the jam. Although melons generally have bright 

flesh color and a distinctive sweet aroma, melons from seed cultivation often do not meet 

commercial quality standards. Cultivation focused on seed production causes plants to be 

conditioned to produce quality seeds, while the fruit flesh often has lower sensory quality, 

especially in terms of texture, aroma, and taste. This condition results in a large amount of 

fruit flesh that is not utilized and has the potential to become waste. Additionally, melons are 

fruits with relatively low pectin content, so the addition of other ingredients is needed to 

improve the texture of the jam produced. 

Although melons have been widely processed into various food products (10), studies 

on the use of melon flesh from seed cultivation as a raw material for jam are still very limited. 

Most previous studies have focused more on the nutritional characteristics of fresh melons 

or commercial melon processing, rather than on melon waste from seed systems. In addition, 

there have been few scientific reports that systematically discuss the effect of variations in 

pectin, sugar, and citric acid concentrations on the quality of melon jam made from fruit that 

is less than ideal in texture and weaker in aroma than melons for consumption. Thus, there is 

a need to evaluate the appropriate jam formulation so that melon pulp waste from seed 

cultivation can be processed into value-added products. This study aims to explore and 

optimize the utilization of melon pulp from seed cultivation—which has been underutilized 

and tends to become waste—as raw material for value-added processed food products. 

Through these processing efforts, this study is expected to contribute to increasing the 

efficiency of melon cultivation by-product utilization, reducing fruit biomass waste, and 

creating alternative processed products with commercial development potential. 
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2 Materials and Methods 

The ingredients of melon jam production are melon production seed from Smart Green House 

of the Politeknik Negeri Jember, white crystal sugar, glucose, citric acid, pectin, melon 

essence, and water. Melon essence used because the melon production seed less of aroma, 

color, and melon flavor than commercial melon. 

The study was conducted using Complete Random Design with nine treatments and three 

replications. The treatment in this study included the concentration of pectin and the 

concentration of granulated sugar levels which consisted of the comparison of pure crystal 

sugar and glucose with pectin of: 

 

1. A1 (30% sugar : 15% glucose : 0.1% pectin) 

2. A2 (30% sugar : 15% glucose : 0.2% pectin) 

3. A3 (30% sugar : 15% glucose : 0.3% pectin) 

4. A4 (40% sugar : 15% glucose : 0.1% pectin) 

5. A5 (40% sugar : 15% glucose : 0.2% pectin) 

6. A6 (40% sugar : 15% glucose : 0.3% pectin) 

7. A7 (50% sugar: 15% glucose : 0.1% pectin) 

8. A8 (50% sugar: 15% glucose : 0.2% pectin) 

9. A9 (50% sugar: 15% glucose : 0.3% pectin)  

The data result  was analyzed using SPSS, one way ANOVA (Analysis of Variance) and  

Duncan's multiple range test (DMRT) with a significant level of 5%. The chemical analysis 

of Melon Jam was using Nelson Somogi  method  for reduction sugar , refractometer for 

measure the total dissolved solid levels,and  iodometri methode for Vitamin C. The sensory 

analysis include hedonic and hedonic quality test with 26 panelist.  Respondents provided 

their assessments using a five-point hedonic scale namely dislike extremely (1), dislike (2), 

like slightly (3), Like (4), Like very much (5). 

3 Results and Discussion 

Jam is a processed fruit product that has a sweet taste and a thick, gel-like texture. Jam is a 

type of fruit preserve or spread. It is commonly made from various fruits, sugar, and pectin 

and is intended for consumption during the off-seasons Jam is a form of fruit preserve or 

spread, typically prepared from various fruits in combination with sugar and pectin, and 

enable to consumption during the off season [5]. The type of fruit used greatly affects the 

final quality of the jam, especially in terms of taste, aroma, and texture. Melon (Cucumis 

melo L.) is a horticultural commodity that has the potential to be used as a raw material for 

jam because of its aroma and sweet taste. However, the melons used in this study were grown 

from seedlings, so the characteristics of the fruit produced were different from commercial 

melons. In the seedling system, fruit flesh development is not a priority, so the sensory quality 

of the fruit tends to be lower.  

The melons were harvested 60 days after planting when they had reached maturity. 

Initial analysis showed a total soluble solids content of 6%, which is lower than that of melons 

generally consumed. The fruit also had a slightly dense and crunchy texture and a weak sweet 

taste. These conditions make the fruit less suitable for direct consumption but still suitable 

for processing into jam. Preliminary analysis of the raw materials showed that melon pulp 

contained 7.69 mg/100 g of vitamin C and 3.575% reducing sugar. Based on these 

characteristics, a jam formulation process was carried out by applying variations in sugar, 

pectin, and citric acid concentrations to obtain jam quality that meets the expected 

characteristics. Jam quality evaluation includes testing pH, total dissolved solids, reducing 
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sugar content, vitamin C content, and organoleptic testing to assess the physical and sensory 

quality of the product. 

The results of observations regarding ph and total solid content  can be seen in the following 

table 

 
Table 1. The Result of physical and chemical analyze 

 

Treatment 

(sugar : glucose : pectin) 

Total Soluble 

solidscontent 

(°Brix) 

pH Spreadability 

A1 (30% :15% : 0.1)  58,85± 0,071c 5 8,65± 0,212 ac 

A2 (30% :15% : 0.2) 58,1± 0,424b 5 9±0cd 

A3 (30% :15% : 0.3) 51.75± 0.212a 5 8,5±,071 acd 

A4 (40% :15% : 0.1) 69,2±0,565g 6 8,1±0,141ab 

A5 (40% :15% : 0.2) 66,6± 0,0f 6 8,15±0,212 acd 

A6 (40% :15% : 0.3) 65,58,2±0,283a 6 9±0d 

A7 (50% :15% : 0.1) 65,45± 0,071e 6 7,2±0,424d 

A8 (50% :15% : 0.2) 69.85± 0.071h 6 7,15±0,495ad 

A9 (50% :15% : 0.3) 62.6± 0.0d 6 8,75±0,071ac 

Notes: value presented  by different letters in the row indicated a  significantly 

different (P<0.05) analyzed  by  DMRT test 

3.1 Spreadability 

Jam commonly used as a spread on bread. Good quality jam will generally be easy to spread. 

Good Jam has good Spreadability were easy to applied to bread, has a bright, chewy color, 

and has a real fruit taste [6]. The melon jam produced lacks the authentic fruit flavor because 

it is in line with the characteristics of the melon used as the base ingredient, which has a less 

sweet taste typical of melons.  The analysis using SPSS shows that the use of sugar and pectin 

at different concentrations in melon jam had significantly different result (p> 0,05). Sugar 

and pectin affect the texture of the jam produced. The spreadability of jam can be influenced 

by the sugar and pectin content used because it can increase the density of the jam. The higher 

the sugar concentration and the concentration of pectin used,  denser and thicker the jam. Jam 

that has a very thick to hard texture will be difficult to spread on bread or other products. The 

spreadability of the melon jam studied ranged from 7.75 cm to 9.5 cm. The higher the sugar 

concentration used, the thicker the jam becomes, thereby reducing its spreadability. 

Spreadability is closely related to consistency and dispersibility, which can be influenced by 

citric acid and the sugar used in gel formation [7] was reported that incorporating sucrose 

into jam formulations can influence the texture of konjac-based gels through its bulking 

properties. Sucrose competes with xanthan for available water molecules, thereby altering 

the structural firmness of the gel. 

Sugar also affect the viscosity of the gel.  the spread of jam is also influenced by the 

pectin in the jam. The higher the pectin content, the jam becomes thicker. the hardness and 

the consistency of gel influenced by pectin as a major factor [8]. Pectin molecules possess 

negatively charged groups that become neutralized upon the addition of acid, which lowers 

the pH of the jam mixture. This reduction in charge enables the pectin chains to interact and 

form a three-dimensional network, thereby allowing the jam to set [9] 
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3.2 pH 

During the jam processing,the most important factor that should be controlled  and monitored  

is PH value [10]   Moreover, pH plays a critical role in facilitating proper gel development in 

jam, making it necessary to regulate pH during processing to ensure the production of a high-

quality final product. [11]. The resulting melon jam exhibited a pH range between 5 and 6. 

The jam formulated using 45% total sugar which consist of 30% sugar and 15% glucose (A1 

until A3) had a pH of 5, while the sample A4 until A9 which using 55% total sugar ( consist 

of 40% sugar and 15% glucose and 65% total sugar (consist of 50% sugar and 15% glucose)  

had a pH of 6. This trend suggests that an increasing concentration of added sucrose 

positively correlates with a slight increase in the final pH of the melon jam product. The 

increased sucrose caused the increased of ph,during heating , fructose  and glucose formed. 

This is occurs in acidic environments and called sucrose inversion, the pH value of glucose 

from 4 to 6 and sucrose is 7 [12]. The pH values observed in this significantly exceed the 

optimum range of SNI specifications. This condition may be attributed to the characteristics 

of the raw material, as the melon used had a relatively high initial pH of approximately 6. 

Moreover, the melon contained a low level of pectin, which reduces gel-forming capacity 

and contributes to the higher pH of the jam. According to [13]  The addition of 0.5% citric 

acid, lime juice, or pineapple juice as acidulants in jam production failed to achieve the 

optimal pH range for jam, which is 3.1–3.5. The condition may occur because the pH of the 

melon used also relatively high at pH of 6. In addition, the melon used as the base ingredient 

for the jam has a low pectin content. This causes the pH of the jam to be high. Consequently, 

the incorporation of citric acid or other acidulants is necessary to effectively lower the 

formula's pH, ensuring it reaches the optimal acidic condition required for effective pectin 

gel formation and compliance with SNI quality standards. 

3.3 Total Soluble Solids (TSS) Analysis 

Total Soluble Solids (TSS) is a key quality parameter in fruit products, primarily indicating 

the soluble sugar content which is directly correlated with the overall product quality. As 

stated by Buckle et al. [14], an increase in sucrose concentration within a ripening fruit 

directly leads to higher TSS values. Given that the raw melon material utilized in this study 

exhibited a low initial TSS value of only 5°Brix, the strategic addition of external sugar 

(sucrose) and pectin was deemed essential to achieve an acceptable jam formulation. 

The Indonesian National Standard (SNI) specifies a minimum total soluble solids (TSS) 

content of 65°Brix for jam products. In this study, melon jam exhibited TSS values ranging 

from 51.75°Brix to 69.85°Brix, depending on the sugar and pectin concentrations employed. 

. Notably Melon jam formulation containing 45% total sugar (40% sugar,15% glucose)  failed 

to meet the SNI requirements, regardless of pectin levels (0.1-0.3%). The TSS values for 

these formulations remained below the 65°Brix threshold, indicating insufficient soluble 

solids for standard compliance. In contrast, melon jam using 55% total sugar and 65% total 

sugar (A4 until A9) successfully achieved TSS values exceeding 65°Brix, thereby 

conforming to SNI quality standards. These results demonstrate that sugar concentration 

plays a critical role in determining the final TSS content and overall product quality of melon 

jam. A positive correlation was observed between sugar concentration and TSS content in 

the melon jam samples. As the concentration of sugar increased, the TSS values 

correspondingly elevated. This relationship can be attributed to the direct contribution of 

sucrose to the total dissolved solids in the jam matrix. According to [15] was suggested that 

the rise in total soluble solids may result from the generation of monosaccharides through the 

hydrolysis of more complex sugars. The higher concentration of  sugar  used in the jam, the 

higher of total soluble solid level. 

The mechanism underlying TSS elevation involves the thermal degradation of sucrose 

during jam production. When sucrose is dissolved in water and subjected to heating, a portion 

 
 
 

 
 
  

 
BIO Web of Conferences 210, 02039 (2026) https://doi.org/10.1051/bioconf/202621002039

ICoFA 2025

5



undergoes inversion, breaking down into its constituent monosaccharides—glucose and 

fructose [13]. These reducing sugars, along with residual non-reducing sugars (sucrose), 

organic acids, pectin, and proteins, constitute the total dissolved solids in jam. This 

compositional complexity explains the substantial contribution of sugar concentration to the 

final TSS measurements.While increased sugar concentration effectively elevates TSS 

content and ensures compliance with quality standards, excessive sugar addition requires 

careful consideration. Although a certain amount of sugar is essential for improving jam 

quality, texture, and preservation, over-incorporation of sucrose presents technological 

challenges. Specifically, excessive sugar levels during jam preparation may lead to sucrose 

crystallization on the gel surface [16], resulting in undesirable textural defects and reduced 

product acceptability. To obtain the gel firmness, the sugar content should be kept below 

65% [17]. 

3.4 Hedonic Assesment 

The hedonic test of the melon jam in this study asessment by 26 panelist using five point 

hedonic scale namely dislike extremely (1), dislike (2), like slightly (3), Like (4), Like very 

much (5). The parameter asessment are color,aroma, tekstur,taste,and overall. The result of 

the hedonic analyze showed in the table 2.  

 
Table 2.  The  results of hedonic test 

 

Treatment 

(sugar : 

glucose : 

pectin) 

Color Aroma Tekstur Taste Overall 

A1 (30% 

:15% : 0.1) 
3,462±0,8593ab 2,346±0,8458a 3,231±0,8629ab 2,846±0,9672a 3,000±0,9798a 

A2 (30% 

:15% : 0.2) 
3,500±0,8602ab 2,577±0,7575a 3,654±0,6288bc 3,385±0,8521a 3,038±0,7200a 

A3 (30% 

:15% : 0.3) 
3,577±0,8086ab 2,538±0,8115a 3,692±0,8376bc 3,115±0,8162a 3,115±0,8162a 

A4 (40% 

:15% : 0.1) 
3,654±0,9774ab 2,769±0,8152a 3,385±1,0612abc 3,269±1.0414a 3,231±0,9081a 

A5 (40% 

:15% : 0.2) 
3,500±0,9899ab 2,577±0,9021a 3,538±0,8115abc 3,269±0,9190a 3,115±0,7656a 

A6 (40% 

:15% : 0.3) 
3,885±0,9089b 2,692±0,8840a 3,885±0,7656c 3,346±0,9774a 3,385±0,8038a 

A7 (50% 

:15% : 0.1) 
3,385±0,9414ab 2,538±0,8115a 3,654±0,8458bc 3,500±1,1747b 3,423±1,0266a 

A8 (50% 

:15% : 0.2) 
3,192±1,0206 a 2,423±0,7575a 3,038±1,1129a 3,115±0,9931ab 3,000±0,9381a 

A9 (50% 

:15% : 0.3) 
3,385±0,9829ab 2,769±0,9511a 3,731±0,7243bc 3,385±0,8521a 3,346±0,7452a 

Notes: value presented  by different letters in the row indicated a  significantly different 

(P<0.05) analyzed  by  DMRT test 

 

Hedonic evaluation revealed that color acceptance increased progressively with higher 

sugar concentrations in the melon jam formulations. Additionally,at 45%  total sugar and 

55% total sugar, increased pectin concentration positively influenced color acceptability. 

However, the visual differences between treatments were not statistically significant, 

suggesting subtle color variations across formulations. The highest color acceptance score 

was recorded for sample A6 (55% total sugar and 0.3% pectin), achieving a hedonic rating 

of 3.885, corresponding to "moderately like-like" on the acceptance scale. This favorable 
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perception can be attributed to the pale greenish hue of the final product, which was neither 

too intense nor too pale. Color represents a critical sensory parameter that significantly 

influences consumer appeal and purchase intention, often serving as the first quality indicator 

before consumption. Food-grade coloring agents were incorporated during jam production to 

enhance color intensity and visual appeal. The color development in melon jam results from 

the interaction between the thermal processing conditions and the inherent pigments present 

in melon tissue [2]. The higher sugar concentrations employed in this study likely contributed 

to improved color stability and enhanced caramelization reactions during cooking, resulting 

in more appealing visual characteristics. 

Aroma represents another essential sensory parameter for evaluating jam quality, 

alongside color, texture, and flavor [18]. The melon variety utilized in this study exhibited a 

mild intrinsic aroma, which posed challenges in achieving optimal aroma intensity in the 

final product. To address this limitation, food-grade essences were added during processing 

to enhance both color and aroma characteristics simultaneously. The highest aroma 

acceptance was observed in sample A9, with a hedonic score of 2.769, indicating "slightly 

like - moderately like." Despite the addition of aroma-enhancing essences, the overall aroma 

acceptability remained below the target threshold. This subdued aroma perception can be 

attributed to two primary factors: first, the melon fruits used possessed inherently weak 

aromatic compounds even at full maturity; second, thermal processing significantly affected 

the volatile aroma profile. 

During heating, aromatic compounds from raw materials undergo volatilization and 

may participate in complex chemical interactions with other formulation components, 

leading to the formation of novel aroma compounds or the degradation of existing ones [19]. 

This thermal-induced aroma modification can result in either enhancement or diminution of 

desirable aroma characteristics, depending on processing parameters and ingredient 

interactions. In the case of melon jam, the heating process appeared to further reduce the 

already-weak natural aroma of the fruit, despite efforts to compensate through essence 

addition. Statistical analysis revealed that texture acceptability was significantly influenced 

by formulation variables at the 5% significance level (p < 0.05). Both sugar and pectin 

concentrations demonstrated positive correlations with texture preference scores. As sugar 

concentration increased, panelists acceptance of texture improved correspondingly. 

Similarly, higher pectin levels enhanced texture acceptability, though this relationship 

exhibited optimal thresholds beyond which acceptability declined. The presence of sugar 

causes pectin to coagulate and form fine fibers, while the level of compactness and gel density 

is determined by the amount of pectin and sugar added. The addition of pectin at specific 

concentrations can facilitate gel formation [20].  

Flavor acceptability exhibited a positive relationship with sugar concentration, 

consistent with texture results. As sugar levels increased, panelists' preference scores for 

melon jam flavor improved significantly. The melon variety employed in this study possessed 

relatively low natural sweetness, necessitating supplementary sugar addition to achieve 

commercially acceptable flavor profiles. Consumer preference studies consistently 

demonstrate that jam products with pronounced sweetness receive higher acceptability 

ratings. Comprehensive sensory evaluation revealed complex interactions between 

formulation variables and overall acceptability. Generally, increasing sugar concentration led 

to improved overall preference scores across all evaluated parameters. This positive 

relationship reflects sugar's multifunctional contributions to color stability, texture 

development, flavor enhancement, and preservation efficacy. However, an important 

limitation emerged at the highest formulation levels. At 65% total sugar concentration, 

continued increases in pectin content resulted in decreased overall acceptability scores, 

despite individual improvements in texture firmness. This inverse relationship stems from 

excessive gel strength development, which compromises the spreadability characteristic 
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essential for jam functionality. The combined effect of high sugar and pectin concentrations 

produces increasingly viscous and dense gel structures. 

3.5 Hedonic Quality Assesment 

Hedonic quality assessment was conducted to evaluate the sensory attributes of melon jam 

formulations with varying sugar and pectin concentrations. A panel of 26 semi-trained 

assessors evaluated five sensory parameters: color, aroma, flavor, texture, and overall 

acceptability. Statistical analysis was performed using SPSS software. Data were subjected 

to one-way analysis of variance (ANOVA) to determine significant differences among 

treatments. When significant effects were detected (p < 0.05), Duncan's Multiple Range Test 

(DMRT) was applied as a post-hoc analysis to identify which specific treatments differed 

from one another. This statistical approach enabled comprehensive evaluation of how 

different concentrations of crystalline white sugar and pectin influenced the sensory 

properties of the resulting jam products. The result of hedonic quality asessment showed on 

the table 3. 

 
Tabel 3.  Hedonic quality assesment 

Treatment 

(sugar : glucose 

: pectin) 

Color Aroma Tekstur Taste Overall 

A1 (30% :15% : 

0.1) 
2,769±0.863c 2,231±0.951a 

3,423±1,064

8a 
2,808±1,06a 2,962±0,77a 

A2 (30% :15% : 

0.2) 2,385±0.898abc 2,115±0.766a 
3,577±0,808

6a 
2,96±0,916a 

3,154±0,84a

b 

A3 (30% :15% : 

0.3) 2,654±0.846bc 2,192±0.981a 
3,731±0,827

4ab 
2,692±0,928a 

3,115±0,84a

b 

A4 (40% :15% : 

0.1) 2,769±1,07c 2,192±0.981a 
4,154±0,967

2bc 
3,115±1,177a 

3,385±1.06a

b 

A5 (40% :15% : 

0.2) 2,538±0.859abc 2,115±0.952a 
3,808±0,849

4ab 
2,885±1,071a 

3,385±0,94a

b 

A6 (40% :15% : 

0.3) 2,923±0.935c 2,269±0.92a 
3,808±0,849

4ab 
3,115±1,0706a 3,615±0,75b 

A7 (50% :15% : 

0.1) 2,154±0.967ab 1,962±0.774a 
3,654±0,745

2ab 
3,038±1,039a 

3,538±1.03a

b 

A8 (50% :15% : 

0.2) 2,077±0.891a 2,000±0.8a 
4,346±0,797

1c 
2,808±1,201a 3±1,02a 

A9 (50% :15% : 

0.3) 2,038±0.871a 2,115±0.711a 
3,654±0,845

8ab 
3,000±1,095a 3,5±0,91ab 

Notes: value presented  by different letters in the row indicated a  significantly different (P<0.05) 

analyzed  by  DMRT test 

 

3.5.1 Color 

Hedonic quality analysis demonstrated an inverse relationship between ingredient 

concentrations and color intensity. As both sugar and pectin concentrations increased, the 

color of the jam became progressively paler. The highest color score of 2.9 was recorded for 

jam containing 55% total sugar (40% crystalline sugar + 15% glucose), which panelists 

characterized as exhibiting a green hue. Conversely, the lowest color score was observed in 

jam formulated with 65% total sugar (50% crystalline sugar + 15% glucose), which displayed 

a darker green coloration. Thermal processing intensity significantly influences color 

darkening in jam products. When sugar is subjected to elevated temperatures during the 
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cooking process, it undergoes various chemical transformations that generate colored 

compounds. The Maillard reaction represents a principal mechanism contributing to color 

darkening in sugar-containing food systems heated above 100°C. This complex series of 

reactions occurs between reducing sugars (glucose and fructose) and amino acids or proteins 

present in the fruit matrix, producing brown-colored melanoidin pigments. 

3.5.2 Texture 

In the texture test, The highest texture score (4.34) was obtained from the melon jam 

formulated with 65% total sugar and 0.2% pectin, indicating a desirable thick consistency. 

The increase in thickness is primarily associated with the high sugar content, which reduces 

the amount of free water in the matrix, thereby enhancing viscosity. Sugar also disrupts the 

stability of pectin solutions; at sufficiently high concentrations and in the presence of acid, 

increased hydrogen ion activity promotes partial pectin precipitation and subsequent gel 

formation (Hui, 2006 in [3]). Panelists generally rated the texture from ‘moderately thick – 

thick’, consistent with the progressive increase in sugar and pectin levels. Pectin contributes 

directly to gel formation, especially in fruits with naturally low pectin, such as melon. 

Meanwhile, sugar binds water and strengthens the gel network. Texture firmness is further 

influenced by vitamin C content, pectin concentration, and sugar levels. 

In this study, the optimal texture corresponded to a thick but not overly firm gel. This 

condition may be attributed to melon’s low natural pectin content and the thermal gelation 

behavior of high-methoxyl pectin during cooking [21]. Additionally, because the melon used 

had relatively low sweetness, the 65% total sugar level provided adequate viscosity without 

causing excessive hardness. Overall, higher sugar and pectin concentrations consistently 

increased jam firmness, aligning with the functional role of pectin in maintaining structural 

stability, supporting flavor release, and minimizing syneresis [22]. However, consumer 

preference generally favors jams that are neither runny nor excessively firm, as overly dense 

textures reduce spreadability and negatively impact acceptability. 

3.5.3 . Aroma 

The addition of white crystalline sugar and pectin did not produce significant differences in 

the aroma of melon jam. This is primarily attributed to the low intrinsic aromatic intensity of 

the melon used, which lacked the characteristic sweet melon note typically found in 

commercial cultivars. As a result, panelists rated the aroma between no detectable aroma and 

slightly detectable melon aroma, indicating weak overall aromatic perception. The low 

aromatic profile of the raw material also translated directly into the final product, suggesting 

the need for added flavor enhancers or natural melon extracts to improve aroma quality. 

Although the overall effect was limited, the highest aroma score was observed in the 

formulation containing 65% total sugar (50% sucrose and 15% glucose). This slight 

improvement may be attributed to the role of sugar in enhancing volatile release and to the 

caramelization reactions occurring during heating, which can contribute additional aromatic 

notes. As reported by [23,24], heating in the presence of sugars and acids promotes 

caramelization, a known contributor to aroma development in foods. Citric acid present in 

the formulation may also influence aroma perception by modifying flavor balance and 

enhancing the release of volatile compounds.  

3.5.4. Taste 

Taste played a critical role in determining consumer acceptance of the melon jam, with sugar 

concentration identified as the primary factor influencing flavor perception. Higher sugar 

levels produced a sweeter and more pronounced taste; however, the inherent melon flavor 

remained weak due to the low sweetness and limited characteristic flavor of the raw melon 

used. The highest taste score was obtained in the formulation containing 65% total sugar 

(50% sucrose and 15% glucose), which panelists described as having a slightly perceptible 
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melon flavor (3.15). Sugar not only contributes sweetness but also enhances overall flavor 

perception by interacting with pectin and water, supporting proper gel formation while 

improving flavor release. Additionally, sugar acts as a preservative and contributes to the 

desirable sensory quality of jams. Generally, consumers prefer jams with a balanced 

sweetness and a distinct fruit flavor, and the findings of this study indicate that increased 

sugar concentration improved taste acceptability despite the weak intrinsic flavor of the 

melon. 

3.5.5 Overall 

The overall acceptability of melon jam was rated at a moderate level, with scores generally 

falling within the slightly acceptable category. The highest acceptance score (3.65) was 

observed in the formulation containing 65% sugar and 0.2% pectin, indicating that increased 

sweetness and improved gel structure contributed positively to consumer preference.Lower 

acceptance in other formulations was primarily attributed to the weak natural aroma and 

flavor of the melon used, which lacked the characteristic melon notes expected by panelists. 

Consequently, the addition of flavoring and higher sugar levels became essential to enhance 

sensory quality. As sugar and pectin concentrations increased, overall liking also improved 

due to better sweetness intensity and more desirable gel consistency. These findings highlight 

that appropriate sugar and acid levels not only enhance gel formation but also improve 

texture, which plays a key role in shaping flavor perception and, ultimately, overall consumer 

acceptance. 

4  Vitamin C 

Vitamin C analysis was conducted on the most preferred formulation identified from the 

organoleptic evaluation, the jam containing 40% sugar and 0.2% pectin. This sample 

contained 6.69 mg/100 g vitamin C, compared with 7.69 mg/100 g in the fresh melon used 

as raw material. The results indicate a reduction of approximately 1 mg/100 g, which can be 

attributed to thermal processing during jam preparation. Ascorbic acid is highly sensitive to 

oxidation, and its degradation rate increases in the presence of heat, light, alkaline conditions, 

oxidative agents, and catalytic metals such as copper and iron [24]. This trend is consistent 

with findings from other fruit-based jams, where heating accelerates the conversion of 

ascorbic acid into dehydroascorbic acid, leading to significant nutrient loss [2]. Overall, the 

decrease in vitamin C content reflects the inherent instability of ascorbic acid during cooking 

and underscores the impact of thermal processing on the nutritional quality of melon jam. 

5. Reducing Sugar 

The presence of acid and heat during jam processing promotes sucrose hydrolysis, leading to 

the formation of glucose and fructose. Analysis of the best-performing formulation based on 

organoleptic assessment showed that the melon jam contained 9.004% reducing sugars. The 

reducing sugar content was influenced primarily by the amount of added sugar and the 

thermal treatment applied during processing. Although sucrose is classified as a non-reducing 

sugar due to the absence of a free reactive hydroxyl group, exposure to heat and acidic 

conditions can induce inversion, producing glucose and fructose, both of which function as 

reducing sugars [2]. 

According to [25], the increase in reducing sugar levels is associated with sucrose 

concentration, heating temperature, and processing duration, all of which promote sucrose 

inversion and enhance sugar solubility. In this study, the reducing sugar content of the jam 

remained relatively low, which corresponds to the inherently low reducing sugar content of 

the fresh melon used (3.375%). The low sugar profile of the raw material is attributed to 

cultivation practices, as the melons were grown primarily for seed production. Under such 
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conditions, environmental inputs and nutrient allocation are directed toward seed 

development rather than fruit flesh quality, resulting in suboptimal sweetness and reduced 

sugar accumulation. 

6. Conclusion  

The results indicate that variations in white crystal sugar and pectin concentrations 

significantly influenced the total soluble solids, spreadability, °Brix value, aroma, and texture 

of the resulting melon jam. Higher concentrations of sugar and pectin produced a denser and 

more viscous gel structure, which consequently reduced spreadability. The spreadability 

values ranged from 7.75 to 9.5 cm, showing a consistent decline as sugar concentration 

increased. Total soluble solids also increased proportionally with sugar addition, with °Brix 

values ranging from 51.75°Brix to 69.85°Brix. Formulations containing 55% and 65% total 

sugar met the Indonesian National Standard (SNI) requirement of ≥65°Brix for jam products. 

Sensory analysis further confirmed that sugar–pectin variations had a significant effect on 

color and texture attributes. The overall quality of the jam was also influenced by the 

characteristics of the raw material. The melon used—cultivated primarily for seed 

production—possessed low sweetness and weak characteristic aroma, which resulted in jam 

with less pronounced melon flavor and aroma. 
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