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Table 1. Produced jam fillings with different ratios
of grape syrup, fructose, and sorbitol syrup (%)

Sorbitol Fructose Grape Code of
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25.47 6.37 6.37 Ay
6.37 6.37 25.47 As
6.37 25.47 6.37 Ao
12.73 12.73 12.73 A1o
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0 0 38.2 A
0 38.2 0 Ans
19.1 0 19.1 Ala
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Fig. 1. Results of the penetration force test in the treatments at day 0 (A) and day 30 (B) after production
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Fig. 2. The desirability region of softness using grape syrup, fructose syrup, and sorbitol syrup in fruit filling.
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Table 2. Moisture content, water activity, Brix, total phenolic compounds, and DPPH free radical

scavenging activity of the produced fruit filling

Day Moisture content (%)  Water activity  °Brix TPC (mg GAE/g) DPPH (%)
0 13.48+0.83% 0.384£0.01*  80.34+1.09° 107.23£1.45*  39.45+1.03*
30 13.42+0.49% 0.3840.02* 80.31+1.01° 62.75£1.97°  22.5440.22°

Different letters indicate statistically significant difference between days of storage at p<0.05.
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Fig. 3. DSC curve of the optimized fruit filling containing grape syrup.
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Table. 3. Experimental results of thermal analysis of fruit filling

® °C/'W Td (peak) °C AHb J/g

Tb (peak) °C  Cp (J/g-°C)

Tg (peak) °C

1274.13+0.93 250.53+1.65 328.56+1.93

132.14£1.52

1.4340.09 -61.73+0.41

Mean values and standard deviation (n=3) of thermal properties of fruit filling. Tg: glass transition
temperature, Cp: specific heat capacity, Tb: boiling point, AHb: water vaporization enthalpy, Td: thermal

degradation temperature, ®: thermal stability.
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in preventing further hardness in fruit fillings and the loss of
spreadability due to sugar crystallization, compared to fructose and
sorbitol syrups. In this context, the optimal formulation of fruit filling
using a simplex lattice design was tested with various percentages of
grape syrup, fructose syrup, and sorbitol syrup (at levels of 0, 6.37%,

Keywords:
Grape syrup,

Fructose syrup,

12.73%, 19.1%, 25.47%, and 38.2%) based on texture analysis.
Penetration testing was conducted using a texture analyzer, and the
optimal treatments were evaluated on days 0 and 30 after production
using various tests. The results on day O indicated that grape syrup

significantly (p<0.05) softens the texture of the fruit filling. Thirty
days after production, the optimized formulation exhibited favorable
performance, with a moisture content of 13.42%, water activity of
0.38, and °Brix of 31.80. The findings suggest that 38.2% grape syrup,
due to its phenolic compounds (62.75 mg gallic acid per gram) and

Sorbitol syrup,
Penetration test,

Fruit filling.

10.48311/fsct.2026.83968.0 antioxidant free radical scavenging activity (22.54%), is suitable for
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