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Table 1 Formulation of marmalades with replacing sorbitol

Sample Sucrose(%) Sorbitol(%)  Strawberry(g) Sucrose(g) Sorbitol(g) Pectin(g)

T, 100 0 400 1500 0 2

T, 75 25 400 1125 375 2

T; 68 32 400 1020 480 2

T, 62 38 400 936 570 2

Ts 56 44 400 840 660 2

Ts 50 50 400 750 750 2

T, 38 62 400 570 936 2

Ty 32 68 400 480 1020 2

T, 25 75 400 375 1125 2
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Table 2 Analysis of variance for brix as affected by independent variables

Factors df Sum of Squares Mean Square F Sig.
Treatment(A) 9 268.58 29.84 112.01 0.000
Storage time (B) 3 0.46 0.15 0.58 0.632
AXB 27 1.23 0.05 0.17 1.000
Error 80 21.31 0.27 - -
TotalL 119 291.59 - - -
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Table 3 Effect of replacement of sorbitol and storage time on brix (mean+SD) of marmalades

Sample Day 1 Day 30 Day 60 Day 90
T, 77.10£0.10 A*° 76.97+0.15 A% 77.67+0.21 A%° 77.07+0.21 A%°
T, 78.07+0.06 ** 78.07+0.25 A 76.93+0.40 ~*<d 78.23+0.58 A
T, 77.60:£0.87 A%e 77.67+0.83 A% 78.20+0.36 A 77.97+0.68 A*
T, 77.8340.47 A® 77.504+0.44 A® 77.90+0.82 A 77.87+0.42 A®
Ts 76.47+0.64 Ab<d 76.53+0.76 A* 77.67+0.42 Ae 76.50+0.40 A0
T 76.17+0.65 A 76.17+0.35 A 76.60+0.46 A 76.17+0.85 A
T, 75.07+0.21 A% 74.80+0.46 A 76.10+£0.46 A% 75.07+0.81 A
Ty 74.77+0.59 A 74.83+0.66 A 74.97+0.21 ¢ 75.17+0.60 A
T, 73.3340.63 A° 73.27+0.5 A 75.17+£0.21 ¢ 73.2740.50 °

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate sugar

replacement effect.
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Table 4 Analysis of variance for pH as affected by independent variables

Factors df Sum of Squares Mean Square F Sig.
Treatment (A) 9 0.038 0.004 1.46 0.179
Storage time (B) 3 0.016 0.005 1.87 0.141
AXB 27 0.029 0.001 0.37 0.998
Error 80 0.234 0.003 - -
Total 119 0.318 - - -
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Table 5 Effect of replacement of sorbitol and storage time on pH (meantSD) of marmalades

Sample Day 1 Day 30 Day 60 Day 90
T, 3.48+0.06 3.49+0.04 3.53+0.04 3.50+0.03 2
T, 3.50+0.08 A* 3.49+0.05 A* 3.53+0.05 A* 3.49+0.05 A*
T, 3.47+0.06 A* 3.46+0.05 A 3.48+0.07 A* 3.49+0.06 **
T, 3.5140.05 A 3.50+0.04 A* 3.5240.06 ** 3.49+0.05 A*
Ts 3.5440.05 A* 3.5440.03 A* 3.55+0.05 A* 3.5240.06 **
T 3.49+0.07 A* 3.5440.03 A 3.50+0.04 A* 3.5140.05 A
T, 3.49+0.07 A* 3.46+0.05 A 3.5240.04 A 3.49+0.10 A
Ty 3.45+0.03 A 3.45+0.06 ** 3.49+0.10 A2 3.49+0.05 A*
T, 3.46+0.05 ** 3.47+0.05 A 3.50+0.05 A* 3.50+0.06 **

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate sugar

replacement effect.
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Table 6 Analysis of variance for a,, as affected by independent variables

Factors df Sum of Squares Mean Square F Sig.
Treatment(A) 9 0.490 0.054 1399.85 0.000
Storage time (B) 3 0.005 0.002 44.66 0.000
AxB 27 0.001 0.000 0.57 0.950
Error 80 0.003 0.000 - -
Total 119 0.499 - - -
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Table 7 Effect of replacement of sorbitol and storage time on a,, (mean+SD) of marmalades

Sample Day 1 Day 30 Day 60 Day 90
T, 0.848+0.005 0.851+0.002 0.858+0.005 ~B° 0.868+0.007 A
T, 0.834+0.007 A 0.831+0.002 ° 0.834+0.004 *° 0.840+0.007 A
T, 0.828+0.005 B 0.831+0.009 B 0.838+0.005 B* 0.848+0.005 A4
T, 0.842+0.004 B 0.846+0.003 B 0.856+0.009 AB° 0.869+0.014 A°
Ts 0.805+0.005 ™ +0.808+0.008 ™ 0.818+0.003 AB¢ 0.826+0.026 A4
T 0.77940.004 A* 0.783+0.009 *° 0.786+0.006 0.793+0.017 ¢
T, 0.71440.003 B¢ 0.710+0.004 B 0.71740.004 ABf 0.72640.006 A*
Ty 0.707+0.004 B¢ 0.710+0.006 AB* 0.717+0.004 ABf 0.72340.004 A*
T, 0.706+0.004 B¢ 0.707+0.005 B 0.71740.005 ABf 0.72340.007 A*

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate sugar

replacement effect.
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Table 8 Analysis of variance for consistency as affected by independent variables

Factors df Sum of Squares Mean Square F Sig.
Treatment(A) 9 95.35 10.59 1552.93 0.000
Storage time (B) 3 1.56 0.52 76.25 0.000
AxB 27 0.27 0.01 1.45 0.104
Error 80 0.54 0.01 - -
Total 119 97.73 - - -
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Table 9 Effect of replacement of sorbitol and storage time on consistency (mean+SD) of marmalades

Sample Day 1 Day 30 Day 60 Day 90
T, 5.99+0.090 ** 5.96+0.110 * 5.68+0.060 ** 5.544+0.150 *
T, 5.74+0.110 *° 5.74+0.070 *° 5.67+0.030 B° 5.5440.030 ®°
T, 5.7140.030 ¢ 5.67+0.030 ° 5.47+0.070 AB° 5.47+0.110 ®°
T, 6.1140.020 *° 6.08+0.070 A5 6.88+0.060 B¢ 5.77+0.080 ¢
Ts 6.57+0.050 A° 6.534+0.040 A5f 6.46+0.110 2B 6.35+0.060
T 6.93+0.050 A¢ 6.89+0.030 AB¢ 6.76+0.130 B 6.66+0.090 <
T, 7.5240.080 A 7.5240.040 A 7.46+0.040 B¢ 7.3440.040 B
Ty 7.89+0.100 A 7.7940.100 A 7.49+0.080 A 7.4240.160 A*
T, 8.41+0.110 ¢ 8.38+0.050 ¢ 8.28+0.070 B¢ 8.18+0.070 Bf

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate

significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate sugar

replacement effect.
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Table 10 Analysis of variance for total acceptability as affected by independent variables

Factors df Sum of Squares Mean Square F Sig.
Treatment(A) 9 37.11 4.12 11.33 0.000
Storage time (B) 1 0.25 0.25 0.67 0.413
AxB 9 1.71 0.19 0.52 0.858
Error 180 65.50 0.36 - -
Total 199 104.56 - - -
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Table 11 Effect of replacement of sorbitol and storage time on total acceptability (Mean+SD) of

marmalades
Sample Day 1 Day 90
T, 3.90+0.570 A% 4.00+£0.670 **
T, 3.80+0.790 A®* 3.95+0.570 A®
T, 4.00+0.001 ** 4.10+0.820 A®
T, 3.80+0.790 A®* 3.80+0.420 A%e
Ts 3.60+0.520 A%° 3.70+0.670 A2
T 3.4040.520 A®e 3.60+0.520 Adbede
T, 3.00+0.001 A° 3.3040.480 Abede
Ts 3.1040.570 A% 2.80+0.420 A
T, 3.40+0.840 A% 2.90+0.320 A%

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (p<0.05). Capital letters indicate storage time effect and small letters indicate sugar
replacement effect.
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Table 12 Analysis of variance for calorie reduction as affected by independent variables

Factors df Sum of Squares Mean Square F Sig.
Treatment(A) 7 92.84 13.26 9295.03 0.000
Error 16 0.02 0.000 - -
Total 23 90.87 - - -
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Table 13 Effect of replacement of sorbitol and
RS 5 anws 5 G o8 Slej 5l e OB 5 storage time on calorie reduction (Mean+SD)
- . o7 . f marmalades
b Sl 5 S dlS (Sl k) jpbla] oS 8 Cuis 0
o s S Sl 7 Sample Calorie Reductin (%)
T, 2.79+0.050 "
T, 3.68+0.040 ¢
. T, 4.35+0.030
gle Ts 5.07+0.030 ¢
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Fruit marmalade is a kind of jam, in which pieces of fruit are homogeneously mixed and not visible.
By changing the culture of life and reducing the physical mobility of humans and the emergence of
problems such as obesity, overweight and hypertension, the use of sucrose and its derivatives in food
formulations is limited and has led to an increase in efforts to produce food with low fat, sugar and
salt and high fiber. In this regard, the feasibility of producing strawberry marmalade was investigated
by replacing sucrose with sorbitol in various proportions. For this purpose, the physicochemical (pH,
water activity, Brix, consistency and calorie reduction) and sensory evaluation of the produced
samples compared with the control samples during storage for three months. According to the results,
sorbitol replacement with sugar had no significant effect on pH and of the samples (P>0.05). By
increasing the sugar substitution with sorbitol more than 38% brix decreased significantly (P<0.05).
Sorbitol increaseing decreased the water activity and during storage time water activity increased,
which is higher after 60 days (P<0.05). In high percentages of sorbitol, the consistency decreased
(P<0.05). The storage time has not significant effect on brix (P>0.05), but had an increasing and a
declining effect on consistency of the samples, respectively. Generally, taking into account the results,
it can be concluded that the use of sorbitol sugar up to 38% for producing low calorie strawberry
marmalade with a 3-month shelflife is possible and produces a product with acceptable properties
similar to the control sample.
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