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Figurel. Steps to produce ice cream containing date kernel powder and date syrup
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Table 1. Ingredients for ice cream samples

Control T1 T2 T3
Sugar 14% 10.5% 7% 3.5%
Milk powder 4% 4% 4% 4%
Glucose 5% 5% 5% 5%
Fat 10% 9.25% 8.5% 7.75%
Stabilizer 0.55% 0.55% 0.55% 0.55%
Date syrup 0% 3.5% 7% 10.5%
Date kernel powder 0% 0.75% 1.5% 2.25%
Skim milk 66.45% 66.45% 66.45% 66.45%
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Figure 2. Changes in pH and acidity of diet ice cream
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Figure 4. Changes in viscosity (cP) of diet ice cream samples containing different levels of date syrup and date
kernel powder at 25°C and different shear rates (rpm)

* cP = Centipoise (unit of viscosity), rpm = revolutions per minute
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Table 2. The effect of date syrup and date kernel powder replacement ratio on the physicochemical and
microbial properties of ice cream samples during storage

Treatments pH (xSD) Titratable Acidity (%) (=SD)
Days 1% day 21th day 41th day 1% day 21th day 41th day
Control 6.71 £ 0.052 6.70 + 0.042 6.70+£0.04* 0.12+0.01° 0.12+0.01¢ 0.12+0.01¢
T1 6.52 £0.06° 6.53 £0.05° 6.53+0.05> 0.18+0.01> 0.18+0.01% 0.19£0.01°
T2 6.38 £ 0.04¢ 6.34 £ 0.05¢ 6.34+£0.05¢ 0.19+0.01° 0.19+0.01° 0.19+0.01°
T3 6.33 + 0.04¢ 6.36+0.04c 6.36+0.04¢ 0.20+0.012 0.20+0.012 0.20£0.012
Sugars (%) (£SD) Total sugar (%) (£SD)
1% day 21th day 41h day 1% day 21th day 41th day
Control 15.03 £0.100  15.08£0.12# 15.08 + 22.64+0.15¢ 2224+0.160 22.24=+0.15°
0.11»
T1 7.79 £ 0.08> 7.76 £ 0.09° 7.76 £0.08> 1420+£0.12> 14.50+£0.13> 14.50£0.14®
T2 6.08 £0.07° 6.02 + 0.06¢ 6.02+£0.06c 1247+0.11c 1247+£0.10c0 12.63+0.11¢°
T3 5.13£0.05¢ 5.10 £ 0.06¢ 5.10£0.06¢ 9.60 + 0.09¢ 9.80 £ 0.09¢ 9.80£0.10¢
Protein (%) (£SD) Fat (%) (£SD)
1% day 21th day 41th day 1% day 21th day 41th day
Control 4.10 £0.05¢ 4.15 +£0.04¢ 4.15+0.04¢ 10.70£0.100  10.60+0.1020  10.60+0.112
T1 4.18 £0.05¢ 4.18 £ 0.05¢ 4.21+£0.05¢ 9.80+0.09° 9.90 +£0.09>  9.80 £ 0.09°
T2 4.30 + 0.04° 4.30 +0.05% 4.40+0.05>  8.60+0.08¢ 8.70 = 0.08¢ 8.80 £ 0.08¢
T3 4.40 + 0.05° 4.40 £ 0.042 4.50 £ 0.052 7.60£0.07¢ 7.70 £0.07¢ 7.70 £0.07¢
Dry matter (%) (£SD) ’Brix (xSD)
1% day 21thday 41th day 1% day 21thday 41th day
Control 38.90 £ 0.200  38.40 £ 0.20° 38.80 38.90+0.200  38.50+0.21*  38.50+0.20°
0.212
T1 36.30+0.18> 36.10+0.18° 36.50 = 3570+ 0.18> 3550+0.18  36.80+0.18°
0.18°
T2 36.00+£0.18>  36.40+0.18> 36.40 = 32.40+0.17¢  32.60+0.17¢ 32.60+0.18°
0.19%
T3 3570+ 0.17¢  35.10+0.17¢ 35.10+ 2890+ 0.16¢ 28.80+0.16¢ 28.80+0.16¢
0.17¢
Ash (g/100) (+SD) Mold and yeast (CFU/ml)
1% day 21thday 41th day 1% day 21th day 41th day
Control 1.30 = 0.05¢ 1.20 £+ 0.054 1.30£0.05¢  Not detected ND ND
T1 2.10+0.06°  2.30 £ 0.06¢ 2.30+0.06° ND ND ND
T2 2.70+0.07> 2.40+0.07° 2.50+0.07° ND ND ND
T3 3.30+0.082 3.00 £ 0.082 3.00 £ 0.082 ND ND ND
Viscosity(cP) (£SD)
cP RPM %
Control 196.2 £2.04 200 98/1
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T1 221.1+2.1¢° 180 99/5
T2 248.8 £2.22 160 99/5
T3 246.0 £2.2b 160 98/4

Values are expressed as mean + standard deviation (n=3). Different lowercase letters within each column
indicate significant differences at p<0.05 according to LSD test
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Figure 5. Changes in melting resistance of diet ice cream
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Ice cream is a widely consumed dessert, but its high sugar and fat
content is associated with obesity and metabolic disorders. The use of
natural and accessible substitutes can reduce calories while enhancing
nutritional value. In this study, date syrup (as a sugar substitute) and
date seed powder (as a fat replacer) were incorporated at different
levels. Four formulations were prepared: control (without
substitution), T1 (25% date syrup and 0.75% date seed powder), T2
(50% date syrup and 1.5% date seed powder), and T3 (75% date syrup
and 2.25% date seed powder). Samples were stored at -18 °C and
evaluated on days 1, 21, and 41 for physicochemical, sensory, and
microbiological properties. Results showed that with increasing
substitution levels, fat, sucrose, total sugar, Brix, pH, and dry matter
significantly decreased (p<<0.05), while protein, acidity, viscosity, ash
content, and melting point significantly increased (p<0.05). The T2
sample exhibited the highest sensory acceptance in the 5-point
hedonic test, with reductions of 59.54% in sucrose, 44.92% in total
sugar, and 19.62% in fat compared to the control. Moreover,
microbiological evaluations confirmed that all samples were within
the permissible limits of the national standard. These findings suggest
that date syrup and date seed powder are effective substitutes for sugar
and fat in diet ice cream, producing a nutritionally improved product
with good consumer acceptability.
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