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Investigating the effect of replacing sugar with low-calorie sweeteners xylitol and stevia on the

chemical and sensory characteristics of strawberry jam during the storage period
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abstract :

This study investigated the effects of sugar replacement with stevia and xylitol in the production of
low-calorie strawberry jam over 4+ days of storage. The treatments included: )+ *+ % sucrose (control),
1+% sucrose + ¢+% stevia, ©+% sucrose + ©+% stevia, £+% sucrose + 1+% stevia, ©*% sucrose +
©+% xylitol, Y% sucrose + Y°% xylitol, and ©+% sucrose + Y°% xylitol + Y®% stevia. The
treatments were evaluated for chemical, microbial, and sensory characteristics at production day and
after ¥+, 1+, and 9+ days of storage using a factorial experimental design. Results demonstrated that
xylitol-containing treatments showed greater similarity to the control sample in all tests compared to
stevia-containing formulations. Specifically, the sample with Y°% xylitol and Y°% sucrose maintained
the highest Brix level (AY.Y%), exhibited the maximum consistency (V.YA cP), and achieved the
highest overall acceptability score (£.% out of }+) throughout storage. In contrast, samples containing

1+9% stevia showed the lowest Brix (°+.Y%), minimal consistency (°.*Y cP), and poorest acceptability



(Y.1). Additionally, the treatment with ©+% sugar + ©+% xylitol displayed the lowest water activity
(+.YY), while samples with 1+% stevia reached the highest water activity (+.2Y). Neither pH values nor
mold/yeast growth were significantly affected by sweetener type, concentration, or storage duration. In
conclusion, the formulation containing Y°% xylitol is recommended as the optimal choice for

producing low-calorie jam while preserving quality attributes and consumer acceptability.
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Extended abstract :

Introduction:In this study, strawberries were introduced as a popular and nutrient-rich fruit that
requires processing due to their high perishability. A common preservation method is jam production,
which prevents spoilage through heating, pH reduction, and sugar addition. Given the need to reduce
sugar intake, the use of alternative sweeteners such as stevia and xylitol in jam production was
examined. Stevia is a natural plant-based sweetener with high sweetness, low calories, thermal
stability, and antimicrobial properties. However, it can produce an undesirable aftertaste and poor
texture, necessitating the use of texture-enhancing agents like pectin (V). Xylitol is a sugar alcohol
with a taste similar to sucrose, thermal stability, and the ability to reduce calories by up to £+%,
offering better texture and sensory acceptance compared to stevia (¥, £) . Studies suggest that xylitol,
alone or in combination with stevia, can be an effective sugar replacement in reduced-calorie
strawberry jam (£) . This research assessed the independent or combined use of these two sweeteners

for sugar reduction.

Materials and Methods:Strawberries, sugar, stevia, xylitol, and pectin were used to produce reduced-
calorie jam. Various formulations were prepared by replacing sugar with different ratios of stevia and
xylitol. The treatments included ) * + % sucrose, 1+ % sucrose + £ +% stevia; ©+% sucrose + ©*% stevia;
€49 sucrose + 1+% stevia; ©*% sucrose + ©+% xylitol; Y% sucrose + Y°% xylitol and ©+% sucrose
+ Yo% xylitol + Yo% stevia. The jam was cooked in stainless steel containers under atmospheric
pressure until reaching a Brix level of 12—V« then hot-filled at A¢ °C and pasteurized (A) . A control
sample with Y+ +% sugar was also prepared. All samples were stored at room temperature for +, ¥+,
1+, and 4+ days. Quality evaluation included measurements of pH, Brix (soluble solids) , water
activity, consistency , microbial count (mold and yeast), and sensory evaluation (flavor, color, texture,
aroma, and overall acceptance). Statistical analysis of data and significant differences ( (o > +.:0))
between means were carried out using a factorial design in a completely randomized layout with three

replications, analyzed in SPSS using Duncan’s test. Graphs were prepared using Excel.



Results and Discussion: Substituting sugar with stevia and xylitol had different effects on the
physicochemical and sensory properties of the jams. . Results demonstrated that the pH was not
significantly affected by sweetener type or storage time, likely due to the dominant role of natural fruit
acids like citric acid (1). Brix was significantly influenced by both sweetener type and storage
duration. The highest Brix was observed in treatment F (Y°% sugar + Y°% xylitol) on day 9, and the
lowest in treatment D (£+% sugar + 1+% stevia) on first day. This distinction could be related to the
difference in the sweetening power of alternative sugars, which, given the sweetening power of stevia,
requires a small amount of it to restore the sweetness equivalent to sucrose, and this leads to a
decrease in the amount of solids in the sample containing high levels of stevia.Of course, in all
treatments, the Brix value was higher than the minimum permitted standard value for jam (equivalent
to 1) throughout the storage period (Y) .Water activity also varied, with the lowest value in treatment
E (°+% sugar + ©+% xylitol) and the highest in treatment D. Due to their strong hydrogen bonding,
xylitol and sucrose retained more water and thus reduced water activity better than stevia (V).
consistency was strongly affected by sweetener type. Treatment F had the highest consistency and
treatment D the lowest. Xylitol’s hydroxyl groups contributed to gel structure formation, while full
replacement of sugar with xylitol significantly reduced consistency (V). Overall, xylitol performed
better than stevia in maintaining structure, Brix, and consistency, but complete sugar elimination is not
recommended. Also No mold or yeast growth was observed in any samples, indicating that reduced
water activity and the moisture-absorbing properties of xylitol and sucrose prevented microbial
development. Stevia's antimicrobial effects also contributed to shelf stability (¥). In the end Significant
differences were noted between formulations. Treatment F received the highest score after the control
in terms of taste, texture, color, and overall acceptance. Xylitol, with its sugar-like taste, good
mouthfeel, and cooling effect, outperformed stevia. Higher stevia content (e.g. treatment D) resulted in
lower scores due to reduced viscosity and flavor quality (£,°). While all treatments scored above ¥.Y

out of @ in taste, overall sensory performance declined with higher sugar replacement levels.

Conclusion: The combination of Y°% sugar and Y°% xylitol provided the best overall results
reducing calories while maintaining physicochemical and sensory qualities close to traditional jam.
This formulation is recommended for producing high-quality, reduced-calorie jam.in contrast, the
samples replaced with stevia (especially 1+% stevia and £+% sugar) did not have a desirable
mouthfeel according to sensory evaluators. In addition, due to reduced Brix and consistency, high
water activity, they also had lower sensory results and failed to achieve a desirable level of consumer
acceptance.so if stevia is to be used, it should be combined with stabilizers like pectin and flavor

correctors to improve sensory acceptance.
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