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Abstract: Soursop jam is a local fruit-based product with potential for food 
diversification; however, its high moisture content increases susceptibility to 
microbiological deterioration during room-temperature storage. This study aimed to 
evaluate the effect of different sugar concentrations on the microbiological, 
physicochemical, and sensory characteristics of soursop jam and to determine its shelf 
life using a critical limit and risk-based microbiological assessment approach. The 
novelty of this study lies in the integration of microbiological indicators with 
physicochemical parameters to explain biological failure during storage of local fruit-
based jam products. The experiment used three sugar concentrations, namely 50%, 60%, 
and 70% (w/w), with duplicate analyses for each treatment. Storage observations were 
conducted for 20 days at room temperature (27–30 °C), while microbiological analysis 
referred to ISO 4833-1:2013 and SNI 3746:2008 as the critical microbiological limit. The 
results showed that initial Total Plate Count values ranged from 23.50 × 10³ to 34.00 × 10³ 
CFU g⁻¹, which remained below the permissible limit. Moisture content decreased from 
48.36% to 36.80% with increasing sugar concentration, while vitamin C content increased 
from 7.86 to 10.48 mg/100 g. The jam with 60% sugar concentration showed the highest 
sensory acceptance scores for color (4.64 ± 0.42) and aroma (4.78 ± 0.40). However, visible 
mold and yeast growth appeared after 20 days of storage in all treatments. Based on the 
critical limit approach, the shelf life of soursop jam is recommended not to exceed one 
week under room-temperature storage conditions. 
 
Keywords: Food safety; Microbiological stability; Shelf life; Soursop jam; Sugar 
concentration 

  

Introduction  
 

Fruit-based processed foods play an important role 
in extending the utilization of local agricultural 
commodities while improving their economic and 
nutritional value. Among various fruit products, jam is 
widely produced due to its relatively simple processing 
method, long-standing consumer acceptance, and 
versatility as a food ingredient. Soursop (Annona 
muricata L.) is a tropical fruit with distinctive flavor and 
high vitamin C content; however, its high moisture 
content and acidic nature make it highly susceptible to 

microbial spoilage during storage. These characteristics 
pose challenges for maintaining product stability and 
safety, particularly under room temperature conditions. 
The development of locally processed agricultural 
commodities also contributes to sustainable agro-
industrial development and value-added diversification 
of regional food resources (Bengi et al., 2025).  

The utilization of local fruit resources for jam 
production has also been widely explored to increase the 
added value of agricultural commodities and improve 
food diversification. Previous studies on pineapple jam 
and mixed-fruit jam products demonstrated that sugar 

https://doi.org/10.29303/jppipa.v12i5.14521
https://doi.org/10.29303/jppipa.v12i5.14521


Jurnal Penelitian Pendidikan IPA (JPPIPA) Volume 12, Issue 5, 136-145  
 

137 

concentration significantly affects physicochemical 
stability and organoleptic characteristics of fruit-based 
products (Lalujan et al., 2025). Previous studies on 
processed soursop-based products also demonstrated 
that sugar concentration significantly affects moisture 
content, color, taste, and overall physicochemical quality 
of food products derived from soursop materials 
(Haryanto, 2018). Nevertheless, most studies primarily 
focus on formulation optimization without integrating 
microbiological risk evaluation into shelf-life 
determination. 

Food safety and hygiene are critical aspects in the 
development of processed local food products, 
particularly those stored at room temperature. Previous 
studies have emphasized that inadequate sanitation 
practices, poor hygiene control, and improper storage 
conditions significantly contribute to microbial 
contamination and reduced shelf life of food products 
(Jannah et al., 2023; Ridawati et al., 2023; Zaitun, 2024). 
In traditional and small-scale food processing systems, 
microbiological deterioration remains one of the main 
challenges affecting food quality and consumer safety. 

Previous studies on fruit jam products have 
generally focused on formulation optimization, 
physicochemical characteristics, and sensory 
acceptance, particularly related to sugar concentration 
and texture development (Lalujan et al., 2025; Rahayu et 
al., 2026). Similar formulation-based studies in 
functional food products also demonstrated that 
variations in ingredient composition significantly affect 
physicochemical properties and sensory acceptance of 
processed food products (Simamora et al., 2026). 
Previous studies on jam products also demonstrated that 
sugar concentration significantly affects moisture 
content, texture, color, aroma, and consumer acceptance, 
indicating the important role of sugar in determining 
overall jam quality characteristics (Arsyad, 2018). 

Although these studies demonstrated that sugar 
concentration influences moisture content, acidity, and 
consumer preference, microbiological stability during 
storage has received considerably less attention. In many 
locally processed fruit products, shelf-life determination 
is still primarily based on sensory deterioration or 
physicochemical changes, without clear integration of 
microbiological safety indicators. 

This limitation is important because fruit jams with 
relatively high moisture content and room-temperature 
storage conditions remain vulnerable to microbial 
contamination, particularly by molds and yeasts. In 
tropical fruit commodities, postharvest deterioration 
remains a major challenge due to rapid physiological 
and chemical changes after harvest, making processing 
technologies such as jam production important for 
improving product stability and utilization of local 
agricultural resources (Rosadalima et al., 2022). 

 Under such conditions, products may appear 
organoleptically acceptable even after microbiological 
deterioration has begun, potentially increasing food 
safety risks for consumers. Therefore, shelf-life 
evaluation based solely on sensory or chemical 
parameters may not adequately represent the actual 
biological safety status of the product. 

The novelty of this study lies in the integration of 
microbiological indicators with physicochemical and 
sensory parameters using a critical limit and risk-based 
microbiological assessment approach to identify the 
biological failure phase of soursop jam during room-
temperature storage. Unlike previous studies that 
mainly emphasized product formulation and sensory 
quality, this research evaluates shelf life based on 
microbiological safety thresholds supported by moisture 
content, pH, vitamin C stability, and visual fungal 
growth. This approach is important for improving 
scientific understanding of food stability in locally 
processed fruit products and for supporting safer small-
scale food processing practices. To the best of our 
knowledge, studies integrating microbiological critical 
limits with physicochemical stability assessment in 
soursop jam are still very limited. 

Therefore, the objective of this study was to 
evaluate the effect of different sugar concentrations on 
the microbiological, physicochemical, and sensory 
characteristics of soursop jam and to determine its shelf 
life at room temperature using a critical limit and risk-
based microbiological assessment approach. 

 

Method  
 
Time and Place of the Research 

This study was conducted from July, 2025 to 
October, 2025 at the Laboratory of Food Technology, 
Faculty of Agricultural Technology, Artha Wacana 
Christian University, Kupang, East Nusa Tenggara, 
Indonesia. Microbiological analyses were performed at 
the Food Microbiology Laboratory, while 
physicochemical analyses were carried out in the Food 
Chemistry Laboratory of the same institution. 
 
Research Design 

This study was designed as a laboratory 
experimental research using a Completely Randomized 
Design (CRD) with three sugar concentration treatments 
(50%, 60%, and 70% w/w based on soursop pulp 
weight), each conducted in duplicate (Montgomery, 
2017). The CRD was selected as it is well-suited for 
homogeneous laboratory conditions where 
environmental effects can be adequately controlled 
(Steel et al., 1997). 

The population of this study was soursop jam 
(Annona muricata L.) produced under controlled 



Jurnal Penelitian Pendidikan IPA (JPPIPA) Volume 12, Issue 5, 136-145  
 

138 

laboratory conditions. The sample consisted of soursop 
jam at three sugar concentration levels, representing the 
practical range applied in fruit jam formulation. Samples 
were taken at predetermined storage time points (day 0 
and day 20) using purposive sampling based on the 
specified observation intervals of the study (Campbell et 
al., 2020). 

The independent variable was sugar concentration 
(50%, 60%, 70%). The dependent variables were: total 
plate count (TPC), pH, moisture content, vitamin C 
content, and sensory attributes (color and aroma). 
Controlled variables included soursop pulp quantity, 
cooking temperature (~100 °C), cooking duration (~7 
minutes), storage temperature (27–30 °C), and container 
type. 

Data were collected through laboratory 
measurement and structured observation, including 
microbiological enumeration (TPC), instrumental 
physicochemical measurements, and hedonic sensory 
evaluation (Meilgaard et al., 2015). Tools and materials 
used in the research: main materials included ripe 
soursop fruit with uniform maturity, commercial 
granulated sugar, clean water, Plate Count Agar (PCA) 
medium, buffer solutions, pH indicators, and iodometric 
titration reagents. Equipment consisted of an analytical 
balance, heating stove, stainless steel cooking pan, 
blender, calibrated pH meter, drying oven, 
microbiological incubator, Petri dishes, autoclave, and 
standard laboratory glassware. 

 
Research Procedure 

Step 1 — Raw material preparation. Ripe soursop 
fruits with uniform maturity were washed, peeled, and 
deseeded. The flesh was blended to obtain a 
homogeneous pulp. 

Step 2 — Jam processing. The pulp was cooked with 
granulated sugar according to each treatment 
concentration (50%, 60%, or 70% w/w) at approximately 
100 °C for 7 minutes until a homogeneous jam 
consistency was achieved. 

Step 3 — Packaging and storage. The jam was 
cooled to room temperature, filled into sterile containers, 
sealed, and stored at room temperature (27–30 °C) for 20 
days. 

Step 4 — Microbiological analysis. Total Plate 
Count (TPC) was performed at day 0 using the pour 
plate method on PCA medium following ISO 4833-
1:2013 (ISO 4833-1, 2013a). Visual observation of mold 
and yeast growth was conducted throughout 20 days of 
storage as a critical limit indicator. 

Step 5 — Physicochemical analysis. Moisture 
content was determined by oven-drying (AOAC 934.01), 
pH was measured using a calibrated pH meter, and 
vitamin C content was analyzed by iodometric titration 
(AOAC 967.21) at designated observation intervals. 

Step 6 — Sensory evaluation. A descriptive hedonic test 
for color and aroma was conducted by semi-trained 
panelists using a five-point scale at day 0 and day 20. 

Step 1 — Raw material preparation. Ripe soursop 
fruits (Annona muricata L.) with uniform maturity were 
washed, peeled, deseeded, and blended to obtain a 
homogeneous pulp. 

Step 2 — Jam processing. The pulp was cooked 
together with granulated sugar according to each 
treatment concentration (50%, 60%, or 70% w/w) at 
approximately 100 °C for about 7 minutes until a 
homogeneous jam consistency was achieved. 

Step 3 — Packaging and storage. The jam was 
cooled to room temperature, filled into sterile containers, 
sealed, and stored at room temperature (27–30 °C) for 20 
days for shelf-life and stability evaluation. 

Step 4 — Microbiological analysis. Total Plate 
Count (TPC) was determined at day 0 using the pour 
plate method on PCA medium following ISO 4833-
1:2013 (ISO 4833-1, 2013b). TPC results were compared 
to the maximum microbial limits for fruit jam per SNI 
3746:2008 (Badan Standardisasi Nasional (BSN), 2008). 
Visual observation of mold and yeast growth was 
conducted throughout 20 days as a critical 
microbiological limit indicator. 

Step 5 — Physicochemical analysis. Moisture 
content was determined by oven-drying to constant 
weight according to AOAC 934.01 (AOAC, 2019). pH 
was measured using a calibrated pH meter. Vitamin C 
content was analyzed using the iodometric titration 
method following AOAC 967.21 (AOAC, 2019). 

Step 6 — Sensory evaluation. A descriptive hedonic 
test focusing on color and aroma was conducted by 
semi-trained panelists using a five-point hedonic scale to 
assess consumer acceptance of each treatment 
(Meilgaard et al., 2016). Evaluation was performed at 
day 0 and day 20. 
 
Research Data Analysis 

Data from microbiological, physicochemical, and 
sensory analyses were analyzed using one-way Analysis 
of Variance (ANOVA) at a significance level of α = 0.05 
(Montgomery, 2017). When significant differences were 
detected among treatments, Duncan's Multiple Range 
Test (DMRT) was applied to identify specific differences 
between treatment means (Duncan, 1955; Steel et al., 
1997). 

Shelf-life determination was performed using a 
critical limit approach, integrating TPC results, visual 
observation of mold and yeast growth, and 
physicochemical parameters as indicators of biological 
failure during room-temperature storage. This approach 
follows food safety risk-based microbiological 
assessment frameworks (Susilowati et al., 2012). 
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Figure 1. Research workflow for soursop jam processing and 
stability evaluationClick or tap here to enter text. Click or tap 

here to enter text (ISO 4833-1, 2013b; SNI 3746, 2008) 

 

Result and Discussion 
 
Microbiological Characteristics and Shelf Life of Soursop Jam  

The results of the Total Plate Count (TPC) analysis 
at the initial storage stage (day 0) showed that all 
soursop jam treatments with different sugar 
concentrations (50%, 60%, and 70%) had microbial 
counts below the maximum permissible limit for fruit 
jam according to the Indonesian National Standard 
(SNI) (Table 1). These findings indicate that the initial 
processing steps, particularly heat treatment and sugar 
addition, were effective in suppressing microbial growth 
during the early phase of storage. 

 
Table 1. Total Plate Count (TPC) of Soursop Jam at 
Initial Storage (Day 0) Under Different Sugar 
Concentrations 
Sugar concentration (%) TPC (CFU g⁻¹) ×10³ ± SD 

50 (P1) 34.0 ± 2.8 
60 (P2) 30.5 ± 2.1 
70 (P3) 23.5 ± 3.5 

Values are expressed as mean ± standard deviation (SD) 
calculated from duplicate measurements at 10⁻³ dilution 

 
The effective microbial control observed at the 

initial storage stage is associated with the combined 
effects of high processing temperature and osmotic 
pressure induced by sugar addition. Heating at 
temperatures close to 100 °C reduces the population of 
vegetative microorganisms, while sugar lowers the 
availability of free water required for microbial 
metabolism and growth. 

However, visual observation during storage 
revealed that after 20 days of storage at room 
temperature, all treatments exhibited visible growth of 
molds and yeasts (Figure 2). 
 

 
Figure 2. Visual appearance of soursop jam after 20 days of 

storage at room temperature 

 
This condition indicates that the product had 

exceeded the critical microbiological limit, and therefore 
was no longer recommended for consumption. Within 
the applied science (IPA) framework, this situation 
represents a biological failure phase, in which the food 
system is no longer capable of naturally inhibiting 
microbial activity. 

The critical limit approach applied in this study 
emphasizes that food safety is not determined solely by 
initial microbial conditions (FAO & WHO, 2021), but 
also by the dynamic changes in the microbiological 
environment during storage (Pawar et al., 2026). 
Although higher sugar concentrations were effective in 
suppressing microbial growth at the beginning of 
storage (Taiwo et al., 2024), the combined effects of 
moisture content, pH, and ambient temperature were 
insufficient to maintain long-term microbiological 
stability (Jha et al., 2026). 

 
Microbiological Risk Analysis Based on Physicochemical 
Parameters 

The decline in microbiological stability of soursop 
jam during storage can be explained through a risk-
based microbiological assessment that considers key 
physicochemical parameters, namely moisture content, 
pH, and sugar concentration, as also reflected in 
previous studies on the storage stability of soursop-
based products (Rababah et al., 2014; Scrob et al., 2022). 
The relatively high moisture content of the soursop jam 
(36–48%) provides sufficient free water to support 
microbial metabolic activity, particularly that of molds 
and yeasts (Žlabur et al., 2021). 

Although sugar has the capacity to reduce water 
activity through osmotic pressure, its effectiveness 
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strongly depends on sugar concentration and storage 
conditions. Under room temperature storage, 
osmotolerant microorganisms are still capable of 
growing in products with intermediate moisture 
content, especially when storage duration is prolonged.  

The pH values of the soursop jam, ranging from 
3.83 to 4.05, are sufficiently acidic to inhibit the growth 
of most pathogenic bacteria. Similar acidic 
characteristics were also reported in dragon fruit peel–
soursop jam formulations, where the resulting jam 
products showed pH values favorable for gel formation 
and sensory acceptance (Rosadalima et al., 2022). 
However, these conditions remain favorable for the 
growth of acidophilic microorganisms, particularly 
yeasts and molds. This explains why product 
deterioration during storage was predominantly 
characterized by fungal growth rather than bacterial 
spoilage. Similar findings were reported in studies on 
traditional food safety, where biological contamination 
was closely associated with storage conditions, 
environmental exposure, and sanitation practices during 
food handling (Roza et al., 2025). 

In addition, the heat treatment applied during jam 
processing (approximately 7 minutes at near-boiling 
temperature) may not have been sufficient to completely 
inactivate heat-resistant microbial spores. Residual 
spores can regain metabolic activity during storage 
when environmental conditions become favorable. 
Previous studies have also emphasized the importance 
of antimicrobial control strategies and sanitation 
management in suppressing microbial contamination in 
food systems (Lubis et al., 2025). Based on the risk-based 
microbiological assessment applied in this study, the 
shelf life of soursop jam under the experimental 
conditions is therefore recommended not to exceed one 
week of storage at room temperature. 

 
Moisture Content of Soursop Jam 

Analysis of variance (ANOVA) showed that 
variations in sugar concentration had a highly 
significant effect (P < 0.01) on the moisture content of 
soursop jam (Figure 3). The treatment with a 50% sugar 
concentration resulted in the highest moisture content, 
whereas the treatment with a 70% sugar concentration 
produced the lowest moisture content. Similar effects of 
sugar concentration on moisture reduction and vitamin 
C characteristics have also been reported in fruit 
marmalade products, where moderate sugar levels 
contributed to improved physicochemical stability and 
product acceptability (Picauly et al., 2025). 

The decrease in moisture content with increasing 
sugar concentration demonstrates the role of sugar as a 
dehydrating agent through an osmotic pressure 
mechanism. Similar trends have been reported in fruit-
based jelly products, where increasing sugar 

concentration reduced moisture content while 
contributing to vitamin C stability and product 
acceptability (Kubela et al., 2023). Sugar binds free water 
molecules within the food matrix (Kawai et al., 2014), 
thereby reducing the availability of water required for 
microbial growth and metabolic activity (Belitz et al., 
2009). Similar findings in papaya jam products showed 
that increasing sucrose concentration reduced water-
related instability and significantly affected the physical 
characteristics of the final product (Rochmah et al., 
2019). Similar findings were reported in carica jam 
products, where increasing sugar concentration 
significantly reduced moisture content and water 
activity, thereby contributing to improved product 
stability during storage (Mukminah et al., 2022). The role 
of sugar in modifying physicochemical properties has 
also been reported in other agricultural products, where 
sugar composition significantly affected product quality 
and stability (Syamsiar et al., 2025). 

 

 
Figure 3. Moisture content of soursop jam at different sugar 

concentrations 

 
Lower moisture content contributes directly to 

improved product stability, particularly by limiting the 
growth of spoilage microorganisms (Vermelho et al., 
2024). In this study, the moisture content of soursop jam 
produced with 60% and 70% sugar concentrations 
remained within the recommended range for fruit jam 
according to the Indonesian National Standard (SNI) 
(SNI 3746, 2008), which is 30–40%. Therefore, these 
treatments are technically more favorable for product 
stability compared to the 50% sugar treatment, which 
exhibited moisture content above the recommended 
limit. 

 
pH Values of Soursop Jam 

Analysis of variance (ANOVA) indicated that sugar 
concentration had a highly significant effect (P < 0.01) on 
the pH values of soursop jam (Figure 4). The treatment 
with a 50% sugar concentration resulted in the highest 
pH value, whereas treatments with 60% and 70% sugar 
concentrations exhibited lower pH values. Previous 
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studies also demonstrated that higher sugar 
concentrations contribute to a more stable 
physicochemical environment, including pH stability in 
fruit-based jam products (Zeng et al., 2021). 

 

 
Figure 4. pH of soursop jam at different sugar concentrations 

 
The differences in pH values are associated with the 

interaction between sugar concentration and natural 
organic acids present in fruit matrices (Rababah et al., 
2014). Higher sugar concentrations may influence the 
dissociation and perception of organic acids within the 
jam matrix (L. Zhang et al., 2024), resulting in slightly 
lower pH values. 

Lower pH values contribute to improved 
microbiological safety by inhibiting the growth of most 
pathogenic bacteria. However, the pH range observed in 
this study (3.83–4.05) remains favorable for the growth 
of acidophilic microorganisms, particularly yeasts and 
molds. This finding is consistent with the observed 
dominance of fungal growth during extended storage at 
room temperature. 

 
Vitamin C Content of Soursop Jam 

The analysis showed that variations in sugar 
concentration had a highly significant effect (P < 0.01) on 
the vitamin C content of soursop jam (Figure 5). The 
treatment with a 70% sugar concentration resulted in the 
highest vitamin C content, whereas the treatment with a 
60% sugar concentration exhibited the lowest value. 
Previous studies on fruit jam products also reported that 
sugar concentration influences antioxidant-related 
compounds and overall physicochemical stability 
during storage (Banaś et al., 2018). 

The higher stability of vitamin C observed at higher 
sugar concentrations is likely associated with reduced 
water activity and limited exposure of vitamin C to 
oxygen during the heating process (Giannakourou & 
Taoukis, 2021). Vitamin C is highly susceptible to 
oxidative degradation; therefore, conditions with lower 
free water content tend to slow down oxidation 
reactions and reduce nutrient loss. 

In treatments with lower sugar concentrations, a 
greater amount of free water may facilitate the 
dissolution and oxidation of vitamin C during heating, 
leading to higher degradation rates, as also reported in 
fruit jam systems using different sweetener formulations 
(Scrob et al., 2022). These findings indicate that sugar 
concentration plays a dual role in soursop jam 
processing, functioning not only as a sweetening agent 
but also as a protective factor for vitamin C stability. 

 

 
Figure 5. Vitamin C content of soursop jam at different sugar 

concentrations 

 
Sensory Characteristics of Soursop Jam 

The sensory evaluation results indicated that sugar 
concentration had a highly significant effect (P < 0.01) on 
the color and aroma attributes of soursop jam (Table 2). 
Among the treatments, the jam formulated with a 60% 
sugar concentration received the highest acceptance 
scores for both sensory attributes.  

 
Table 2. Average sensory scores for color and aroma of 
soursop jam at different sugar concentrations 
Sugar concentration (%) Color score ±SD Aroma score ± SD 

50 (P1) 2.87 ± 0.48ᶜ 2.82 ± 0.50ᶜ 
60 (P2) 4.64 ± 0.42ᵃ 4.78 ± 0.40ᵃ 
70 (P3) 3.73 ± 0.46ᵇ 3.69 ± 0.44ᵇ 

Values are expressed as mean ± standard deviation (SD). 
Different superscript letters within the same column indicate 
significant differences at P < 0.01 (Duncan’s multiple range 
test). 

 
Sugar concentration plays an important role in 

determining sensory acceptance of fruit-based jam 
products. Higher sugar concentrations generally 
improve color intensity, aroma perception, sweetness 
balance, and texture characteristics, thereby increasing 
overall consumer preference (Almaghlouth et al., 2023; 
Quitral et al., 2019). The interaction between sugar and 
acidic compounds also contributes to flavor perception 
and affects the sensory evaluation of fruit products (Mao 
et al., 2022). Similar sensory studies demonstrated that 
products formulated with appropriate sugar 
concentrations tend to receive higher preference scores 
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due to improved sweetness, texture, and flavor balance 
(Rana et al., 2021). However, increasing consumer 
awareness regarding healthier food choices has 
encouraged interest in lower-sugar fruit products that 
maintain acceptable sensory quality without excessive 
sugar addition (Rana et al., 2021). However, increasing 
consumer awareness regarding healthier food choices 
has encouraged interest in lower-sugar fruit products 
that maintain acceptable sensory quality without 
excessive sugar addition (Nistor et al., 2021). 

Previous work has indicated that storage 
significantly affects both physicochemical attributes and 
microbial stability in fruit jams, with changes strongly 
influenced by storage duration and conditions (El Hosry 
et al., 2025). The optimal balance between non-
enzymatic browning reactions and the formation of 
characteristic jam aroma was achieved at the moderate 
sugar concentration (60%). At lower sugar 
concentrations, browning reactions were less 
pronounced, resulting in a paler and less attractive color 
(Zhang et al., 2022). In contrast, excessive sugar 
concentration tended to suppress the perception of 
natural fruit aroma due to the dominance of sweetness 
(Lund & Ray, 2017). 

Overall, the treatment with a 60% sugar 
concentration exhibited the most favorable balance 
among microbiological stability, physicochemical 
characteristics, and sensory acceptance, indicating that 
this formulation is the most suitable for producing 
soursop jam with desirable quality attributes (FAO & 
WHO, 2021; Pawar et al., 2026; Taiwo et al., 2024; Jha et 
al., 2026; Žlabur et al., 2021; Kawai et al., 2014; Belitz et 
al., 2009; Vermelho et al., 2024; SNI 3746, 2008; SNI 3746, 
2008; Rababah et al., 2014; Zhang et al., 2024; 
Giannakourou & Taoukis, 2021; (Scrob et al., 2022; El 
Hosry et al., 2025; Zhang et al., 2022; Lund & Ray, 2017; 
Lund & Ray, 2017). 
 

Conclusion  

 
Sugar concentration significantly affected the 

microbiological stability, physicochemical properties, 
and sensory characteristics of soursop jam during room-
temperature storage. The 60% sugar concentration 
provided the most balanced product quality in terms of 
microbiological stability, moisture content, vitamin C 
retention, and sensory acceptance. The novelty of this 
study lies in the integration of microbiological and 
physicochemical parameters using a critical limit and 
risk-based assessment approach to explain the biological 
failure phase of local fruit-based jam products. Based on 
the observed mold and yeast growth, the shelf life of 
soursop jam is recommended not to exceed one week at 
room temperature. This study was limited to room-
temperature storage without evaluating packaging 

systems or natural preservatives. Future studies are 
recommended to investigate packaging technology, 
preservation methods, and storage conditions to 
improve shelf-life stability. 
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