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Table 2 Results of physicochemical properties of ice cream samples containing maple syrup as a

sugar substitute

Treatments
%0 %25 %50 %75

Dry matter (%) 44.45+0.030° 42.66+0.326° 42.31+0.010° 38.47+0.050°
Acidity(%) 0.722+0.500°  0.721+0.500° 0.720+0.500° 0.718+0.500°
Overrun(%) 32.10+0.063" 31.56+0.131° 31.38+0.060° 28.63+0.040°
Special Weight 1.100+0.01*  1.075+0.020° 1.056+0.024° 1.054+0.004°
pH 6.3+0.100°  6.3+0.100*  6.3+0.100°  6.3+0.100°
Output 0.66+0.577° -1.33+0.577° -1.66+0.577° -1.67+0.577°

temperature(°C)
Melting speed(g/min)  0.95+0.010°  0.06+0.001°  0.016+0.024° 0.015+0.001°

The numbers in the table reported in the form of means (three repetitions). The same letters indicate no
significant difference (p < 0.05).
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Table 3 Results of viscosity of ice cream samples containing maple syrup as a sugar substitute

Treatments Dynamic viscosity Klnematlczwscosny Den5|2y
(mpa.s) (mm*/s) (g/cm”)
0% 115.60+0.000° 945.42+ 0.05° 1.18+0.01°
25% 1411.53+0.527¢ 1227.12+0.05° 1.15+0.01°
50% 1624.30+0.000" 1260.46£0.05°  1.13+0.01°
75% 1821.02+0.000° 1670.66+0.05% 1.09+0.01°

The numbers in the table reported in the form of means (three repetitions). The same letters indicate no
significant difference (p < 0.05)
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Table 4 Results of textural properties of ice cream samples containing maple syrup as a sugar

substitute

Treatments %0 %25 %50 %75

Hardness(gr)  739.50+0.500° 3336.50+0.500° 3835.00+0.500° 4321.00+0.500°
Adhesivness(mj)  9.37+0.070° 8.51+0.010° 0.52+0.020° 66.94:0.040°
Cohesivness 0.12+0.030° 0.1620.030° 0.11+0.030° 0.7620.030°
Springiness(mm)  8.86+0.010°  15.08+0.070°  14.25+0.030°  16.98+0.020°
Gumminess(gr)  91.80+0.05"  542.70+0.070°  408.70+0.050° 3278.70+0.050°
Chewiness(mj)  7.97+0.050  80.26+0.020°  57.12+0.040°  545.96+0.010°

The numbers in the table reported in the form of means (three repetitions). The same letters indicate no
significant difference (p < 0.05)
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Table 5 Results of microbial properties of ice cream samples containing maple syrup as a sugar

substitute
Treatments %0 %25 %50 %75

Escheriah Coli negative negative negative negative

(cfu/ml) g 9 g g
Salmonella negative negative negative negative

(cfu/ml) g 9 g g
Staphylococcus aureus coagulase negative negative negative negative

positive (cfu/ml) 9 9 9 9
(cfu/ml) Enterobacteriaceae negative negative negative negative

Total Count
(cfu/ml)

(x10"1.88)°

(10%%1.87)°

(%10*1.855)° (10%x1.853)

The numbers in the table reported in the form of means (three repetitions). The same letters indicate no
significant difference (p < 0.05)
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Table 6 Results of sensory properties of ice cream samples containing maple syrup as a sugar

substitute

Treatments %5 %25 %50 %75
Color 4.8+0.100° 4.5+0.100% 4.00+0.100° 3.6+0.100°
Taste 4.8+0.100° 4.0£0.100° 4.7+0.100% 4.6+0.100°
Perfume 4.5+0.100° 4.1+0.100° 3.9+0.100° 3.6£0.100°
The intensity of cold 4.3+0.100° 4.4+0.100° 4.4+0.100° 4.6+0.100°
Degree of smoothness 4.5+0.100° 4.5+0.100° 4/4+0.100° 4.4+0.100°
General acceptance 3.9+0.100° 4.1+0.100° 4.3+0.100° 4.3+0.100°

The numbers in the table reported in the form of means (three repetitions). The same letters indicateno
significant difference (p < 0.05)
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Effect of sugar substitution with maple syrup on physicochemical,
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Maple syrup is a natural sweetener that it can replace sucrose. This compound contains polyphenols,
antioxidants, repair compounds of nerve cell, calcium, iron and other compounds that it can promote
nutritional health and the Possibility to produce low calorie products. The main role of sugars in
enhancing the product's desirability is related to their sweetening role, improving the creamy
properties and helping to highlight the fruity aroma. With all the benefits that sucrose has as a natural
sweetener, it's high consumption is not recommended because of its undesirable side effects. The
purpose of this study has been to investigate the possibility of sugar substitution with maple syrup and
its effect on physicochemical, rheological, microbial and sensory characteristics of ice cream. In this
study maple syrup was used and reviewed at 0, 25, 50 and 75% levels as sugar substitute for ice cream
production. Then physicochemical, rheological, microbial and sensory tests were performed. The
results of the tests were analyzed on the basis of completely randomized design at 5% probability
level. With increasing replacement percentage, the viscosity and hardness of treatments increased
significantly (p <0.05). The amount of dry matter, volume increase, specific gravity, melting speed
were reduced significantly. The results of sensory tests showed that replacement at 50% and 75% had
a significant effect on overall acceptance compared to control, and replacement at 50% was selected
as the most appropriate replacement level. According to there is in the country, possibility to
operation from maple tree, therefore, from maple syrup alone or in combination with other sweeteners
can be used in various food products and dairy desserts to sweeten, increase flavor, production of low-
calorie and dietary products suitable for all ages.

Keywords: Ice cream, Maple syrup, Melting speed, Viscosity.
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