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Fig 1 Effects of different date syrup and liquid date sugar replacement ratios on ice cream viscosity a) before and b)
after ageing. Each value is MeantSE. Means with different letters are significantly different (P<0.05).
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Fig 2 Effects of different date syrup and liquid date
sugar replacement ratios on ice cream melting
resistance. Each value is Mean+SE. Means with
different letters are significantly different (P<0.05).
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Fig 3 Effects of different date syrup and liquid date sugar replacement ratios on ice cream form stability (Height and
diameter). Each value is Mean+SE. Means with different letters are significantly different (P<0.05).
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Fig 4 Effects of different date syrup and liquid date

sugar replacement ratios on ice cream overrun Each

value is Mean+SE. Means with different letters are
significantly different (P<0.05).
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Fig 5 Effects of different date syrup and liquid date
sugar replacement ratios on ice cream Heat shock.
Each value is MeantSE. Means with different letters
are significantly different (P<0.05).
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Table 1 Chemical properties of ice cream samples

Acidity
Ice-cream samples Total Solid pH (based on %L actic
Acid)

Sugar 100% 32.55+0.33"  6.53+0.06" 0.200.04¢

Date syrup100% 35.07+0.12°  6.08+0.01° 0.32+0.02°
Date Liquid sugar 100% 33.96:0.21°  6.41+0.03° 0.22+0.01
Date syrup 75% 34.86+0.22"  6.25+0.01° 0.31+0.01°
Date Liquid sugar 75% 32.43+£0.20°  6.32+0.03" 0.22+0.01
Date syrup 50% 34.73£0.23*  6.33+0.04" 0.24+0.03°
Date Liquid sugar 50% 32.32+0.24°  6.42+0.8" 0.21 £0.00%
Date syrup 25% 34.67+0.15° 6.47+0.7° 0.21+0.02°
Date Liquid sugar 25% 32.2740.16°  6.49+0.1° 0.23+0.00"

*Means with Different superscripts are significantly different (P <0.05)
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Table 2 Sugar analysis of ice cream samples

Ice-cream samples Total sugar %

Reducing Sugar % Non Reducing

Sugar %

Sugar 100% 19.74+0.64™ 3.10£0.27° 15.80+0.37°

Date syrup100% 20.51+0.97%° 13.94+0.28" 6.24+0.70%
Date Liquid sugar100% 18.78+0.54" 13.68+0.27° 4.84+0.43¢
Date syrup75% 20.92+0.92° 13.06+0.51% 7.87+0.54°
Date Liquid sugar 75% 19.27+0.59™ 11.91£0.75° 6.98+0.79¢
Date syrup50% 20.83+0.58% 10.06=0.20° 10.23+0.60°
Date Liquid sugar 50% 20.18+0.48% 9.40+0.54° 10.23+0.61°
Date syrup25% 19.29+0.78% 8.16+0.39¢ 10.56+0.56"
Date Liquid sugar 25% 18.57+0.34° 7.92+0.33¢ 10.1240.21°

*Means with Different superscripts are significantly different (P<0.05).
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Table 3 Chemical properties of ice cream samples (Ash, Fat, and Protein %)

Ice-cream samples Ash (%) Fat (%) Protein (%)
Sugar 100% 0.73+0.01° 4.57+0.10* 2.444+0.01*

Date syrup 100% 0.77+0.01° 4.57£0.16" 2.45+0.01%
Date Liquid sugar 100% 0.74+0.02° 4.56+0.11* 2.45+0.04*
Date syrup 75% 0.76+0.01* 4.56+0.10" 2.45+0.03"
Date Liquid sugar 75% 0.74+0.02° 4.56+0.08" 2.45+0.04"
Date syrup 50% 0.75+0.01* 4.56+0.10" 2.45+0.03"
Date Liquid sugar 50% 0.73+0.03* 4.56+0.13" 2.45+0.03"
Date syrup 25% 0.76+0.01* 4.56+0.14" 2.45+0.03"
Date Liquid sugar 25% 0.73+0.02° 4.56+0.13" 2.45+0.04"

*Means (dry weight base) with Different superscripts are significantly different (P<0.05).
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Table 4 Microbiocal Quality of ice cream samples

Total count

Staphylococcus

Ice-cream samples (Log aureus E coli Mold yeast
CFU/mI) (CEU/mI) (CFU/ml) (CFU/mI) (CFU/mI)

Sugar 100% 2.96+0.01"° 0 0 0 0
Date syrup 100% 2.79+0.03° 0 0 0 0
Date Liquid sugar 100% 2.83+0.02% 0 0 0 0
Date syrup 75% 2.79+0.02° 0 0 0 0
Date Liquid sugar 75%  2.86+0.03° 0 0 0 0
Date syrup 50% 2.87+0.04" 0 0 0 0
Date Liquid sugar 50% 2.72+0.04° 0 0 0 0
Date syrup 25% 2.99+0.01° 0 0 0 0
Date Liquid sugar 25% 2.99+0.11% 0 0 0 0

*Means with Different superscripts are significantly different (P<0.05).
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Table 5- Sensory analysis of ice cream samples

Ice-cream samples Color Aroma Taste Melting Texture Total acceptance
Sugar 100% 5.00£0.00°  5.00£0.00°  5.00+0.00°  4.30+0.20" 4.10£0.10° 94.00+2.10°
Date syrup100% 3.40£0.20"  3.50£0.30°  3.40£0.30  3.40+0.30° 3.30+0.20° 67.10+1.60°
Date Liquid sugar 100%  4.25+0.16%  4.00+0.18*  3.88+0.22°  3.63+0.26™ 3.25+0.16° 74.25+3.10°
Date syrup 75% 3.60£0.30°  3.50+£0.20°  3.00£0.00°  3.30+0.30° 3.30+0.20° 63.90+1.60°
Date Liquid sugar 75%  4.75£0.16™  4.75+0.16™  4.38+0.18™  4.00£0.18™  3.50+0.18"  83.38+1.20"™
Date syrup 50% 4.10£0.10°  4.10+0.20°  4.00£0.10™  3.40+0.20 3.60+0.20™ 77.60+3.20°
Date Liquid sugar 50%  4.88+0.12°°  4.63+0.18"  4.88+0.00°  4.63+0.26" 3.75+0.16° 89.75+2.90%
Date syrup 25% 4504020  4.00£0.20°  4.10+0.10°  3.80+0.20"  3.50+0.20° 78.4+1.60°
Date Liquid sugar 25%  4.88+0.12°  4.75+0.16®  5.00£0.00°  4.25£0.25"  3.75+0.16®  90.88+2.58"

*Means with Different superscripts are significantly different (P<0.05).
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Effect of Sugar Replacement with two sweeteners of date liquid
sugar and date syrup on physico-chemical, microbiological and
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Date is one of the important agricultural products in Iran and due to lack of attention to its by-products
and its process; a large amount of this valuable product is annually lost. The aim of this study was to
compare the physico-chemical, microbiological and sensory properties of ice cream with two sweeteners
of date liquid sugar and date syrup. For this purpose, sugar was replaced with date liquid sugar and date
syrup in ice cream formulation, at 5 levels (0, 25, 50, 75 and 100%). Chemical (sugar, fat, total solid, ash,
acidity, protein, pH), physical (viscosity, over run, thermal shock resistance to melting, the shape
retention and sensory (texture, taste, color, odor, general acceptation) and microbiological (aerobic
mesophilic, E. coli, molds, yeasts and Staphylococcus aureus) properties were evaluated. The results
showed that the microbial count of date syrup containing samples was reduced due to the anti microbial
properties of date syrup. Over run and viscosity were similar to control samples in replacement levels up
to 50% replacement by date liquid sugar and date syrup, but they decreased with further increase of
replacement ratio (75 and 100%). By the increasing replacement ratio of date liquid sugar and date syrup,
ice cream melting resistance and shape retention significantly decreased and sensitivity to thermal shock
increased (P<0.05). The results of the sensory properties showed that replacement in level of (25-50%)
date syrup and (25-75%) of date liquid sugar had no significant effect on the organoleptic properties, and
could be applied in ice cream formulation.

Keywords: Date liquid sugar, Date syrup, Functional ice cream, Sugar replacer
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