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Physiochemical and sensory properties of ice-cream
sweetened with date syrup
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Date palm fruit is consumed as fresh fruit or processed to produce date paste and date
syrup. Date syrup (DS) a natural sweetener contains mainly glucose and fructose and
used with different food products. The effect of substituting sucrose with different
level of DS (0, 25, 50 and 100%) on the physiochemical and sensory properties of ice
cream were investigated. The overrun increased with increasing DS level while the
total soluble solids and viscosity were not affected significantly. Sensory properties
of DS-ice cream were similar to regular ice cream except for color, aroma and flavor.
DS-ice cream developed brown color. Increasing DS level decreased the Lightness and
increased yellowness values significantly. While date aroma and date flavor increased
significantly with increasing DS level, milky flavor decreased significantly. Ice cream
sweetened with 100% DS had the lowest pH and the highest values for acidity and
texture. Date syrup can be used successfully to produce high quality ice cream with
unique brown color and distinctive date’s aroma and flavor.
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Introduction
Ice cream is a frozen dessert made by mixing different ingredients
including milk, cream, milk solids nonfat (MSNF), sugar, stabilizers
and emulsifiers, in addition to flavors and colorants. Composition
of ice cream varies depending on markets and locations (fat 8-20%;
MSNF 8-15%; sugar 13-20%; stabilizer/emulsifier 0-0.7% and total
solids (TS) 36-43%.1 Usually cow’s milk is used to produce ice
cream, but other type of milks were used including goat,2,3 buffalo,4,5
and camel.6 Fresh, frozen, canned or preserved fruits and fruit pastes/
pulps(strawberries, apricot, pineapple and mango) are usually used in
ice cream mixes plus other fruits including fig,7 concentrated cactus
pulp8 guava9 Blackthorn “Prunus SpinosaL.10” Fruit juices and fruit
fibers were also added to ice cream mixes including grape juice,11 kiwi
juice,12 citrus fiber13 and date fiber.14
Sucrose is the main sweetener used in ice cream production, but
alternative sweeteners were used to replace sucrose including 20 and
40 dextrose equivalent corn syrup and 42high fructose corn syrup;15
glucose syrup (GS), high fructose corn syrup (HFCS) and honey,16
dragon fruit oligosaccharide.17 Sugar alcohol18 and stevia19 were
used as alternative sweeteners to produce reduced calorie ice cream.
United Arab Emiratis produce 245 thousand tons of date.20 Date fruit
is consumed as fresh date or processed to different products including
date syrup (DS). While DS is produced commercially by extraction
and concentration under vacuum the yield could be improved by using
pectinase/cellulase enzymes.21 DS contains 68-80% simple sugars
(glucose and fructose) and other nutrients (proteins, lipids, pectin
and minerals) and its quality varies depending on type of date variety
used.22,23 High fructose DS was produced by yeast fermentation.22 DS
is used as natural sweetener.23 The main objective of this study was to
investigate the effects of substituting sucrose with DS [0% (control),
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25%, 50% and 100%] on physiochemical and sensory properties of
ice cream.

Materials and methods
Materials
Fresh whole cow milk (Al Ain Dairy), cream (Al Rawbi, Dubai),
skim milk powder (Anchor®) and date syrup (Al Foah) were
purchased from a local supermarket in Al Ain, United Arab Emirates
(UAE).

Ice cream preparation
The ice cream samples were prepared in duplicate in the Pilot
Plant of Food Science department, College of food and Agriculture,
UAE University, Al-Ain, UAE. The cream was added to the fresh
whole cow milk to adjust its fat content to 5%, addition of skim milk
powder, mixed well and divided into four equal batches. One batch
was used to make the control ice cream containing only sucrose (zero
percent DS). The other batches were prepared by substituting sucrose
with SD at different levels (25, 50 and 100%). To produce ice cream
with similar sweetness value, the relative sweetness of fructose and
glucose were considered during calculation (fructose 1.7 and glucose
0.74 compared to sucrose 1.0). The mixtures were then pasteurized at
72°C in hot oven for 30min, cooled, aged (stored at 4°C for 20hours)
and whipped in the ice cream maker (CarpigianiLabo, Italy) for 1520min. The ice cream was collected to measure the volume then filled
in small cups and stored at -18C till analyzed.

Physicochemical properties of DS ice cream
Overrun, the increase in ice cream volume over the volume of the
ice cream mix due to incorporation of air was measured using this
equation [(ice cream volume- ice cream mix volume)/ice cream mix
volume]×100.11,24
pH, acidity and TSS: Ice cream pH was measured using a pH meter

91

© 2016 Hashim et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and build upon your work non-commercially.

Copyright:
©2016 Hashim et al.

Physiochemical and sensory properties of ice-cream sweetened with date syrup

(Thermo orion, Thermo electron corporate, USA). The acidity was
measured by titration against 0.1N NaOH and results were expressed
as % lactic acid. Total soluble solid (TSS) of ice cream were measured
by a refractometer (N-50 E ATAGO refractometer, Japan).
Viscosity was measured for melted ice cream (stored at 4°C) by
viscometer (Hybrid Rheometer 2, TA instruments, USA).
Texture Analysis: Ice cream samples were held at -18°C for 24hours.
Texture analyzer (Brook field texture analyzer, USA) was used to
determine the hardness. Three measurements/sample were done
using a 5mm stainless steel cylindrical probe attached to a 25kg load
cell. The penetration depth at the center of the samples was 10mm
at 2.0mm/s penetration. Hardness (N) was determined as the peak
compression force during penetration.
Color: Ice cream color was measured by Hunter lab colorimeter
(color flex hunter lab, USA). The colorimeter was calibrated with a
white and black reference plate before measuring the L “lightness”, a
“redness” and b “yellowness”.
Sensory Evaluation: Eleven trained panelists who enrolled on the
sensory evaluation course at Food Science Department, College of
Food and Agriculture, UAE University were selected to evaluate ice
cream samples in duplicate using Quantitative Descriptive Analysis.
During the orientation sessions, panelists agreed on the sensory
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attributes, evaluated the reference ice cream samples and agreed on its
intensities. Sensory properties of ice cream (appearance, appearance
texture, color, milky aroma, date aroma, coldness, sweetness, milky
flavor, date flavor, firmness, smoothness, mouth coating and overall
quality) were evaluated using 15-cm scale. The ice cream samples
were presented to panelists in small plastic cups coded with 3-digit
random numbers in individual booths under normal daylight. Panelists
were instructed to drink water between samples to clear their palates.
Statistical Analysis: The date were analyzed using one way analyze
the Variance (ANOVA) using (SPSS 18.0 for Windows, SPSS Inc.,
Chicago, IL, USA). Duncan’s Multiple Range Test (P≤0.05) was to
compare ice cream means.

Results and discussion
The physical and chemical properties of ice cream samples are
shown in Table 1. The overrun value of control ice cream is 19.0
which was low compared to the reported results, this may be due
to the absence of stabilizers and emulsifiers. The overrun values of
DS ice cream samples ranged from 20.2to 23.5. The higher overrun
raises the creaminess of the ice cream.25 While the overrun values
increased with increasing DS there were no significantly different
among different levels of DS and control ice cream. It was reported
that honey, HFCS, CS, sucralose and maltitol decreased overrun.16,18

Table 1 Physicochemical properties of date syrup ice cream (n=2)

Sample

Overrun %

pH

TSS%

Viscosity (M pa.s)

Acidity (lactic
acid)

Hardness (g)

Control

19.0±1.03a2

5.71±0.01b

26.5±0.7a

0.24±0.00a

0.26±0.02a

797.0±47.4b

25% DS1

20.2±1.5a

5.67±0.04b

26.5±0.7a

0.22±0.02a

0.33±0.01b

843.0±63.0b

50% DS

22.4±1.0a

5.67±0.01b

27.0±0.0a

0.22± 0.02a

0.34±0.01b

369.0±38.6a

100% DS

23.5 ±1.0a

5.56±0.04a

27.5±0.7a

0.24±0.00a

0.47±0.04c

262.0±40.31a

DS, date syrup
Means values with different letters on the same column significantly different (p≤0.05).

1
2

The pH of DS varies based on date variety, extraction method and
concentration. The pH of control ice cream is 5.71 which is slightly
lower compared to the reported results. Increasing DS level decreased
ice cream pH. Ice cream sweetened with DS (100%) had significantly
lower pH compared to control and 25 & 50% DS. However acidity
increased with increasing DS level. Similar results reported for ice
cream sweetened with honey or sucrose and honey (1:1).16
DS had no effect on TSS of ice cream Control and DS ice creams
had similar TSS.
Control ice cream and DS ice cream had similar viscosity. Using
DS as alternative sweetener had no effect on ice cream viscosity.

Similar effect reported for HFCS ice cream, while honey and glucose
syrup ice cream had significantly higher viscosity compared to regular
(sucrose) ice cream.16
Control ice cream and 25% DS ice cream had similar hardness
values and similar results was reported when sucrose subsisted by
Xylitol.18 Increasing DS levels to 50 and 100% produced significantly
softer texture ice cream while maltitol and sucralose produced harder
ice cream.18
The color (L, a and b values) of ice cream samples are presented
in Figure 1. DS had significant effects on ice cream color. DS ice
cream develop a browner color. Lightness values (L) decreased with
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increasing DS level and similar results were reported for honey, corn
syrup and HFCS ice creams.16 While redness (a) and yellowness (b)
increased with increasing DS level. This indicated that Ds could
be used as natural coloring agent to produce colored ice cream
(golden to brown) depending on date variety, extraction method
and concentration level. Similar results were reported for ice cream
sweetened with Erythritol, maltitol, sucralose and xylitol.18
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Sensory quality of ice cream is shown in Table 2. Most sensory
properties were not significantly affected by DS. Control and DS
ice cream had similar sensory quality (appearance, milky aroma,
firmness, smoothness, mouth coating and sweetness). Ice cream color,
date aroma and date flavor intensities were significantly increased
with increasing DS level while significantly decreasing milky flavor
(Figure 2). DS ice cream developed brown color and date aroma and
date flavor.

L, lightness; a, Redness; b,Yellowness
Figure 1 Color of date syrup ice cream (n=3).

DS, date syrup
Figure 2 Sensory properties of date syrup ice cream (n=22).
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Table 2 Sensory properties of date syrup ice cream (n=22)
Ice cream

Appearance

Milky aroma

Smoothness

Sweetness

Firmness

Mouth coating

Overall
quality

Control

11.8±1.6a2

10.5±1.2a

11.6±2.5a

10.8±2.3a

8.3±1.9a

11.1±1.8a

10.6±1.4a

25% DS1

11.6±1.5a

9.4±1.4a

11.3±1.9a

10.3±2.1a

7.8±1.2a

10.9±1.6a

10.7±1.0a

50% DS

11.3±1.8a

9.2±1.7a

11.3±1.9a

9.9±1.9a

7.0±1.5a

10.8±1.6a

10.6±1.1a

100% DS

11.1±1.4a

8.9±1.5a

12.3±2.4a

9.7±2.1a

6.4±2.4a

10.6±1.9a

10.2±1.6a

DS, date syrup

1

Means values with different letters on the same column significantly different (p≤0.05).

2

Conclusion
Date syrup could be used as natural sweetener, colorant and
flavoring agent to produce ice cream with unique color and aroma/
flavor.
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