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In recent years, sucrose substitutes for producing low-calorie
products have received attention. This study aimed to
investigate the effect of erythritol and maltitol as sucrose
substitutes on the qualitative characteristics of functional dairy
dessert.Sucrose was replaced with erythritol and maltitol at
concentrations of 25, 50, 75, and 100 percent, and the
physicochemical, textural, and sensory properties of the dairy
dessert were evaluated during 14 days of refrigerated
storage.The sucrose substitute with erythritol and maltitol
increased pH, moisture content, viscosity, hardness, a’
(redness), and b" (yellowness) values and decreased acidity,
sugar content, syneresis, and L* (lightness) value of dairy
dessert samples (P<0.05). During storage, acidity, viscosity,
and hardness, a", and b* values increased, while pH, moisture
content, syneresis, and L" value decreased (P<0.05). In sensory
evaluations, the sweetness, texture, and overall acceptability of
dairy dessert were influenced by sucrose substitutes. The
treatment containing 50% sucrose+50% low-calorie sweeteners
(erythritol+maltitol) was selected as the best. The results of this
study confirmed that sucrose can be replaced with low-calorie
sweeteners including maltitol and erythritol without any defects
in the qualitative properties of functional dairy dessert.
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1- Introduction

Dairy desserts are produced using milk and
milk products (such as butter and cream),
fruits, cereals, nuts, and additives, and are
consumed by several groups, especially
children, due to their desirable nutritional,
high energy, sensory properties, and a
pleasant feeling. Dessert types can be
categorized based on various features, such
as the main ingredient, texture, place of
preparation, and primary preparation method
among others. [1]. Dairy desserts are widely
consumed worldwide, and the dessert market
is rapidly growing with new products. The
most important aspect of preparing dairy
desserts is developing a formulation that
includes the choice of ingredients and their
proportions, such as sugar, flavor, and color
[2]. Sugar plays an important role in dairy
desserts, not only in flavor but also in texture,
color, and viscosity, and can contribute to
people having too many calories [3]. High-
calorie diets lead to weight gain, obesity,
cardiovascular diseases, high blood pressure,
diabetes, etc. [4, 5]. Diabetes affects 1 of 11
people worldwide and is predicted to increase
by more than 40% to 700 million people by
2045. Type 2 diabetes is a chronic metabolic
disease that affects glucose homeostasis
through several different mechanisms, but
manifests itself as prolonged hyperglycemia
[6].

In this regard, much attention has been paid to
sucrose substitutes with calorie-free or low-
calorie sweeteners. The sucrose replacement can
alter the taste, texture, and rheological properties
of the foods. Therefore, suitable sucrose
substitutes should be used to overcome these
problems [7]. One of the sugar substitutes is
maltitol. Maltitol (C12H24011) has a sweetness of
90% of that of sucrose, provides fewer calories,
and does not affect the mouth feel. Maltitol does
not participate in the Maillard reaction like other
sugar alcohols [8, 9, 10]. Erythritol (C4H004) is
also a beneficial low-calorie sweetener that is safe
for diabetics as it exerts no effects on blood
glucose. Among sugar substitutes, erythritol
provides less energy and its regular consumption
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does not cause gastrointestinal side effects, and it
prevents tooth decay [11]. Erythritol is produced
through microbial methods using osmophilic
yeasts and some bacteria [12]. It has good heat
and acid stability, lower molecular weight, and
higher osmotic pressure compared to other sugar
alcohols [13]. Sugar alcohols are generally less
sweet than sucrose, have fewer calories and
energy, and reduce the glycemic response. Sugar
alcohols are monosaccharide and disaccharide
derivatives, such as erythritol and maltitol. They
are also widely present in plants and are
recognized as generally recognized as safe
(GRAS). These compounds have a slow
metabolism rate and are absorbed incompletely
and slowly in the small intestine, but if
completely absorbed, produce about 4 Kcal/g of
energy [14, 15]. In addition to a lower glycemic
response, sugar alcohols also reduce the glycemic
index of other carbohydrates [16].

Due to the increasing awareness of people, the
modification of eating habits and the demand for
low-calorie and functional food products to
maintain the health of the body are increasing.
Applications of sugar alcohols as sugar
substitutes on the physicochemical properties and
overall acceptance of dairy products has been
reported previously [17, 18]. So far, no research
has been undertaken on the use of erythritol and
maltitol in dairy dessert. Therefore, the aim of the
present study was to investigate the effect of
replacing sucrose with sugar alcohols including
erythritol and maltitol on the physicochemical,
textural, and sensory properties of milk-based
dessert.

2-MATERIALS AND METHODS

Materials

Erythritol and maltitol were obtained from
Pishgaman-shimi Co. (Tehran, Iran). Cow milk
was purchased from Iran Dairy Industries Co.
(Pegah, Iran). The sugar and starch were obtained
from BehinAzma Co. (Shiraz, Iran). All
chemicals with analytical grade were provided by
Merck Company (Darmstadt, Germany).

Dairy dessert production

Briefly, 40 g of starch was mixed with 200 ml of
milk (2.5% fat) and heated at 90°C for 20 min.
Then, 60 g of sugar or its substitutes, i.e., maltitol
and erythritol, were added at various substitution
levels (0%, 25%, 50%, 75%, and 100%). For each
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substitution level, equal amounts of erythritol and
maltitol were used to replace the corresponding
percentage of sucrose. The mixture was stirred
until reaching the desired consistency and
viscosity. After that, the produced dessert
samples were poured into polypropylene
containers and stored in the refrigerator at 5°C for
14 days until use.

Physicochemical analysis

The sugar content of dairy dessert was measured
by the volumetric Lane-Eynon method. The
moisture content was determined according to the
AOAC method [19].

A pH meter (WTW, Germany) determined the pH
value of the dairy dessert.

To measure acidity, 10 g of the dairy dessert and
250 ml of distilled water were poured into an
Erlenmeyer flask and titrated with 0.1 N sodium
hydroxide (Merck, Germany) in the presence of
phenolphthalein reagent (Merck, Germany). The
acidity was calculated according to the following
equation [20]:

Acidity (g lactic acid/ 100 g) = 2099008

100

e)

Where M is the weight of the sample (g) and V is
the volume of consumed sodium hydroxide (mL).
To measure syneresis, 15 g of the samples were
weighed in centrifuge falcons and incubated at
42°C for 4 h. The falcons were transferred to a
refrigerator for 24 h, then centrifuged at 3500 rpm
for 30 min. The supernatant was drained and the
falcons were weighed again. The syneresis was
measured according to the following equation
[21]:

. weight of the initial sample
Syneresis = £ ple (g)

weight of the supernatant (g)

@)
Rheological and textural analysis
The viscosity of dairy dessert was measured
using a rotational viscometer (RVD, Brookfield,
USA) equipped with a spindle No. 64 with
rotation speeds between 0.5 to 25 rpm at room
temperature [22].
To determine hardness, the dairy dessert samples
were cut into 20x20%x20 mm and compressed by
a P/100 probe to a depth of 50% of the initial
height using a texture analyzer (TA-TX2, UK).
The probe penetration speed was 1 mm/s [23].
Color analysis
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A 14-megapixel digital camera (Canon M50
Mark II, Japan) was used to evaluate the color
values of dairy dessert samples. The pictures
were examined using Photoshop CS5 software
and L*, a*, and b" values which indicates the
lightness, redness, and yellowness, respectively,
were determined [24].

Sensory evaluation

Sensory properties including odor, sweetness,
color, texture, and overall acceptability of dairy
dessert samples were evaluated by 10 trained
panelists using a ranking method [25].
Statistical analysis

A completely randomized design was used to
design the treatments. All experiments were
performed in triplicate and the results were
expressed as mean =+ standard deviation (SD).
Data were analyzed via analysis of variance
(ANOVA). Duncan’s test was used to compare
the means at a significance level of P<0.05 using
SPSS software (version 21).

3-RESULTS AND DISCUSSION
Physicochemical properties

As shown in Table 1, the control and T5
treatments showed the highest and lowest sugar
content, respectively (P<0.05). Therefore,
maltitol and erythritol reduced the sugar content
of dairy dessert samples. With increasing the
concentrations of maltitol and erythritol, the
sugar content was significantly reduced
(P<0.05). The sugar content of all studied
treatments was in the range of the Iranian national
standard [26].The similar results were reported
by Djaoud et al. [27] on the sugar substitution by
date syrup in the dairy dessert.

According to Table 1, the lowest and highest
moisture content was observed in the control and
T5 samples, respectively. The moisture content
decreased significantly during storage time
(P<0.05). Therefore, the addition of maltitol and
erythritol increased the moisture content of dairy
dessert, due to the hydrophilic properties of sugar
alcohols. Since moisture variations between days
7 and 14 are minimal and within measurement
error, it suggests that the product's storage and
manufacturing processes remain stable over time.
Similarly, Giri et al. [28] observed that the higher
concentrations of stevia increased the moisture
content of dairy desserts. Date syrup in dairy
dessert formulations significantly increased the
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moisture content [27]. The results are in
agreement with other researchers who have also
reported the moisture content, water activity, and

total and reducing sugars decreased during the
storage of date desserts [29].

Table 1. Physicochemical characteristics of dairy dessert samples during storage (mean + standard

deviation)
Parameters Samples First day 7™M day 14" day
T1 10.677+0.04042 10.599+0.06382 10.311+0.014%
T2 8.452+0.0264° 8.414+0.0545° 8.198+0.011°
Sugar (%) T3 6.161+0.048A¢ 6.171£0.0238¢ 5.926+0.067¢¢

T4 3.550+0.022A¢ 3.398+0.06984 3.118+0.025%
T5 0.61340.452¢¢ 0.812+0.069%¢ 0.709+0.0128¢
T1 75.173+£0.1164¢ 74.973+0.116"% 74.670+0.082¢
T2 75.370+0.0624% 75.230+0.1308° 75.063+0.163¢

Moisture (%) T3 75.500+0.2544° 75.310+0.1718° 74.883+0.425
T4 75.593+0.05043® 75.390+0.0658%® 75.013+£0.121¢
TS 75.810+0.11042 75.587+0.06552 74.937+0.207¢
Tl 6.293+0.006¢ 6.203+0.0065¢ 6.067+0.006¢
T2 6.303+0.0064 6.2374+0.0065¢ 6.090+0.000%¢

pH T3 6.313+0.0064% 6.24040.0008¢ 6.117+0.006°
T4 6.323+0.006° 6.277+0.0065° 6.137+0.006°
TS 6.337+0.006? 6.317+0.00652 6.163+0.006¢
T1 0.107+0.002¢® 0.162+0.00482 0.211+0.00342
T2 0.103+0.001¢* 0.150+0.002B® 0.205+0.0044°
Acidity (%) T3 0.100+0.001¢¢ 0.147+0.0018® 0.184+0.0044¢

T4 0.098+0.002¢° 0.132+0.003B¢ 0.172+0.003A4
T5 0.095+0.001¢¢ 0.119+0.0025¢ 0.163+0.0034¢
Tl 11.507+0.08142 11.017+0.0655 10.103£0.055¢
T2 11.360+0.0264° 9.843+0.1218° 9.240+0.053°

Syneresis (%) T3 11.197+0.0404¢ 9.47340.0645¢ 9.063+0.047¢¢
T4 11.120+0.0754¢ 9.173+0.0508¢ 8.877+0.025¢¢
TS 10.860+0.012044 9.113+0.0328¢ 9.043+0.040%¢

Dissimilar capital letters indicate a significant difference in the row (P <0.05). Different lowercase letters denote
significant statistically difference within the column (P < 0.05).
T1: control (100% sucrose), T2: 75% sucrose+25% low-calorie sweeteners (erythritol+maltitol), T3: 50%
sucrose+50% low-calorie sweeteners (erythritol + maltitol), T4: 25% sucrose+75% low-calorie sweeteners

(erythritol + maltitol), T5: 100% low-calorie sweeteners (erythritol + maltitol).

As shown in Table 1, the pH decreased and
the acidity increased during storage
(P<0.05). The lowest pH and highest acidity
belonged to the control sample, while T5
treatment showed the highest pH and lowest
acidity (P<0.05). pH and acidity of dairy
products are mostly affected by the storage
time and the activity of microorganisms.
Therefore, the acidity of dairy dessert
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samples is affected by the balance between
the nitrogenous compounds resulting from
proteolytic reactions and lactic acid
production from the metabolic activity of
lactic acid bacteria (LAB). During the storage
period, acidity increased and pH decreased
due to increased metabolic activity of lactic
acid bacteria. Sucrose intensifies the growth
of LAB in dairy dessert, thus the acidity of
control treatments is higher than the other
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treatments. According to the Iranian National
Standard [26], the permissible limit of pH in
dairy dessert is 6.3-6.8, and the results of the
present study confirmed that all tested groups
were acceptable. These results are in
agreement with other researchers who have
also reported the presence of stevia and
sucralose, stevia and coconut syrup in dairy
dessert decreased pH and increased acidity
[30]. The addition of fig syrup [31], grape
syrup [32], and date paste [29] to dairy
dessert decreased pH and increased acidity
during the storage period. Similar findings
were obtained by Lisak et al. [33] by adding
inulin and isomalt to low-fat frozen yogurt.
According to these findings, the growth of
LAB during storage increased the acidity of
yogurt. Akalin and Erigir [20], Ak et al.)
[34] also reported a decrease in the pH value
of ice cream with the addition of inulin and
oligofructose.

According to Table 1, the highest syneresis
belonged to the control sample and the lowest
syneresis belonged to TS5 treatment (P<0.05).
All treatments showed a remarkable decrease
in syneresis during the storage period. The
syneresis decreased in TS5 treatment from
10.860% on the first day to 9.043% on the 14th
day of storage (P<0.05). Therefore, replacing
sucrose with maltitol and erythritol reduced the
syneresis of dairy dessert samples. Syneresis is a
natural phenomenon during storage in which
excess water is removed from the gel network.
The syneresis depends on the hardness of the gel,
gel permeability, and size of the pores in the gel
matrix. It should be discussed that higher
hardness results inlower syneresis. Lower
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viscosity can cause weak gel structure and
increase syneresisin dairy dessert [35]. Sugar
alcohols due to the presence of hydroxyl groups
and hydrogen bond formation retain the moisture
and decrease syneresis. Furlan and Campderrds
[36] showed that stevia and sucralose decrease
the syneresis in dairy dessert during storage.
Rheological and textural properties

The measurement of viscosity is important in
selecting the required equipment for transfer and
determining the most appropriate formulation.
Viscosity is influenced by the type and
concentration of components, processing method,
and temperature [37]. Figure 1 shows the changes
in viscosity and texture hardness of dairy dessert
samples during storage. The lowest and highest
viscosity and texture hardness belonged to the
control and T5 samples, respectively (P<0.05).
The viscosity and texture hardness of the samples
increased with increasing concentrations of
maltitol and erythritol (P<0.05). Viscosity and
texture hardness also increased during storage,
and in the TS5 treatment reaching from 6060 cP
and 11.483 N on the first day to 7210 cP and
12.667 N at the end of the storage, respectively.
Due to their low proton mobility, erythritol and
maltitol increase viscosity, facilitating air
incorporation during mixing. Beyond sweetness,
these polyols also alter the physical
characteristics of the final product, making them
effective substitutes for conventional sugars [38].
Maltitol has been found to produce a texture
similar to sucrose-sweetened products, making it
a preferred choice for preserving quality [39-40].
Valencia Garcia and co-workers [41] also noted
that although erythritol adds sweetness, it does
not achieve the same hardness as sucrose;
however, when combined with maltitol, it can
improve the product’s texture.
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Figure 1. Viscosity (a) and texture hardness (b) of dairy dessert during storage.
T1: control (100% sucrose), T2: 75% sucrose+25% low-calorie sweeteners (erythritol + maltitol), T3: 50%
sucrose+50% low-calorie sweeteners (erythritol + maltitol), T4: 25% sucrose+75% low-calorie sweeteners
(erythritol + maltitol), T5: 100% low-calorie sweeteners (erythritol + maltitol).
Different lowercase letters indicate significant differences (P<0.05) between treatments on each day. Different
capital letters indicate significant differences (P<0.05) between the values of each treatment during storage.

The viscoelastic parameters of dairy dessert
depend on the sucrose concentration [37]. The
increase in viscosity due to the addition of
maltitol and erythritol can be attributed to their
hygroscopic properties and water-binding ability.
It seems that maltitol and erythritol, due to
thefreehydroxyl groups than sucrose, increase
hydrogen bonds with water molecules and reduce
the water mobility, and as a result, increase the
viscosity of the product.

The tendency of sweeteners to absorb water is a
function of size and their molecular weight. The
lower the molecular weight, the greater the
tendency for water absorption and the higher the
viscosity [42]. In this study, erythritol with a
molecular weight of 122 g/mol had a higher effect
on increasing viscosity compared to maltitol (344
g/mol) and sucrose (342 g/mol). Also, with
increasing storage time in the refrigerator, the
jelly network of the milk dessert expanded and
the viscosity increased. Akin et al. [34] stated that
inulin increases the viscosity of the product due
to the water absorption and acidity increasing.
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With increasing inulin concentration, the
consistency, viscosity, and elasticity of the dairy
dessert increased, which indicated the

strengthening of matrix [43]. The highest
viscosity of starch-based dairy dessert was
obtained for the 100% stevia and 50% stevia +
sucralose samples [36]. In contrast, in research,
sucrose replaced with stevia decreased the
viscosity of the product [44].

The texture changes are related to the
mechanisms of the viscosity changes. The
textural characteristics of dairy dessert samples
also depend on the interaction between
components. One of the most important
components affecting the texture is sugar. The
hardness of low-calorie samples can be attributed
to the water-binding capacity of the alcoholic
sugars and increasing viscosity. Also, the
increase in the hardness over time can be
attributed to the decrease in the moisture content
of the samples and the strengthening of the gel
matrix at low storage temperatures. Maltitol and
erythritol cause a denser protein structure and
more homogenous gel networks and increase the
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hardness and viscosity [41]. Similar findings
have been reported in the literature by
Nepovinnykh et al. [23] in the production of dairy
dessert by replacing sucrose with fructose.
Replacing sucrose with stevia also increased the
hardness of dairy dessert [28]. In date dessert, the
hardness increased during storage [29]. These
results are contradictory to those obtained by
Arora et al. [46] and Protonotariou et al. [47] in
which it was reported that replacing sucrose with
various sweeteners reduces the hardness of dairy
dessert.

Color values

The color of dairy products is an important
quality characteristic that is influenced by the
ingredients and additives. The colloidal particles
such as fat globules and casein micelles are
affected on the lightness of dairy products [35].
As shown in Figure 2, the control sample showed
the highest L" and the lowest a* and b* values,
while the T5 treatment showed the lowest L* and
the highest a" and b" values (P<0.05). The
reduction in lightness and the increase in redness
and yellowness of the dairy dessert samples can
be attributed to maltitol, which likely causes
browning through thermal degradation. Overally,
maltitol's tendency to produce a darker color
contributed to these changes. Therefore, a* and b

(a) TI OT2 8T T4 0T

()

values increased significantly over

(P<0.05). These are similar to results reported by
Abd El-Khair et al. [48], Tarrega and Costell [49]
in the addition of inulin to dairy dessert.
Erythritol's replacement in sponge cakes reduced
lightness, negatively impacting sensory appeal
[50]. Similarly, Tyutkov and collageous (2025)
found that in ice cream, erythritol altered
crystallization and glass transition temperatures,
resulting in a firmer texture and affecting the
product’s visual qualities [51]. In contrast,
Javanmardi et al. [52] found that substituting
sucrose with maltitol and xylitol led to lighter
coloration, likely due to the absence of reactive
groups in these sugar alcohols that prevents
Maillard reactions. In another study by Lin et a.
[53], erythritol-rich cakes with 100% and 75%
substitution had significantly lighter and less red
crusts than other variants. As erythritol levels
rose, crumb lightness increased gradually, while
redness and yellowness remained relatively
more

Because
than

unchanged.
thermostable

erythritol  is
sucrose and does

participate in Maillard reactions with amino
acids, these factors likely explain the observed

results.

(b) Tl GT: @71 OT4 art

B
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Figure 2. Color values (a: L*, b: a*, and c: b*) of dairy dessert samples during storage
T1: control (100% sucrose), T2: 75% sucrose+25% low-calorie sweeteners (erythritol + maltitol), T3: 50%
sucrose+50% low-calorie sweeteners (erythritol + maltitol), T4: 25% sucrose+75% low-calorie sweeteners
(erythritol + maltitol), T5: 100% low-calorie sweeteners (erythritol + maltitol).
Different lowercase letters indicate significant differences (P<0.05) between treatments on each day. Different
capital letters indicate significant differences (P<0.05) between the values of each treatment during storage.
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Sensory properties

Figure 3 shows the sensory properties of dairy
dessert samples during storage. The highest
sweetness score belonged to the control, T2 and
T3 samples, and the lowest sweetness belonged
to TS5 and T4 treatments. The odor and sweetness
score in TS5 significantly decreased on the 14th
day (P<0.05) (Figure 3c). The lowest and the
highest texture scores belonged to T5 and T3

s T} T L

(2) ™

Té T

ol
sovpt abadat,

treatments, respectively. Texture scores in T4 and
T5 treatments decreased at the end of storage
(P<0.05). During the storage, the color and
overall acceptability of the samples did not show
a significant difference (P>0.05). Overall
acceptability decreased in T4 and T5 treatments
at the end of the storage (P<0.05). At the end of
storage, the lowest and highest overall
acceptability belonged to TS and T3 treatments,
respectively.

(b)

(Day 14)

Figure 3. Sensory properties of dairy dessert samples during storage
T1: control (100% sucrose), T2: 75% sucrose+25% low-calorie sweeteners (erythritol + maltitol), T3: 50%
sucrose+50% low-calorie sweeteners (erythritol + maltitol), T4: 25% sucrose+75% low-calorie sweeteners
(erythritol + maltitol), T5: 100% low-calorie sweeteners (erythritol + maltitol).

Erythritol and maltitol have a white color without
a specific aroma and odor, thus it is obvious that
has no significant effect on the color and odor of
dairy dessert samples. The difference between the
sweetness of the samples is due to the higher
sweetness of maltitol and erythritol compared to
sucrose. Maltitol is about 90% as sweet as sugar
and erythritol sweetness is about 70-80% of
sucrose. Also, the texture difference between
treatments could be due to differences in their
viscosity. Lisak et al. [33] showed that the
sweetness and rheological properties of dairy
dessert were increased by carrageenan. Similar
results were reported in dairy dessert containing
stevia and sucralose. The mixture of stevia and
sucralose  induced the highest overall
acceptability in starch-based dairy dessert [36].
Kaur et al. [29] showed that increasing the
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concentration of coconut syrup and stevia
decreased the sensory scores of dairy desserts.

4-CONCLUSION

This study reported the sugar content of dairy
dessert was reduced by sucrose replacement by
erythritol and maltitol. Erythritol and maltitol
improved the texture and viscosity and reduced
syneresis in dairy dessert samples. These low-
calorie sweeteners increased the pH and reduced
acidity of dairy dessert samples. These results
confirmed the potential of maltitol and erythritol
as sucrose substitutes in improving the
physicochemical,  textural, and  sensory
characteristics of sugar-reduced dairy dessert.
This study can develop a functional dairy dessert
with nutritional and health benefits as an
alternative to common dairy desserts.



Masoumeh Delfani et al

Use of erythritol and maltitol as ...

5-References

[1] Dzhivoderova-Zarcheva M, K. Nikovska K,
Ivanova S and Dimitrova E (2024). Sensory profiling
of dairy starch dessert creams enhanced with various
types and concentrations of tahini. International
Journal of Gastronomy and Food Science 36: 100925.

[2] Nikpour S, and Hamed Mosavian MT (2025)
Formulation of functional probiotic dairy dessert with
date honey as a sucrose replacement: Chemical,
physical, and sensory analysis. Heliyon 11: e41504.
[3] O'Donnell, K., Kearsley, M. (2012). Sweeteners
and sugar alternatives in food technology: John Wiley
& Sons.

[4] Ardali, FR, Alipour, M., Shariati, M, Taheri S and
Amiri S (2014) Replacing sugar by Rebaudioside A in
orange drink and produce a new drink. Indian Journal
of Research in Pharmacy and Biotechnology 2(2):
1131-1135.

[5] Swift J, Strathearn L, Morris A, Chi Y, Townsend
T and Pearce J (2018) Public health strategies to
reduce sugar intake in the UK: an exploration of public
perceptions using digital spaces. Nutrition Bulletin
43(3): 238-247.

[6] International Diabetes Federation (2019) IDF
Diabetes Atlas, 9th ed.; International Diabetes
Federation: Brussels, Belgium.

[7] Jackson PPJ, Wijeyesckera A and Rastall RA
(2022) Inulin-type fructans and short-chain
fructooligosaccharides—their role within the food
industry as fat and sugar replacers and texture
modifiers—what needs to be considered! Food
Science & Nutrition 11(1):17-38.

[8] Davoudi M, Damroudi Y, Afsharnia R, Vanin FM,
Javanmardi F and MousaviKhaneghah, A (2022)
Effect of substitution of sugar with xylitol and maltitol
on characteristics and quality of cakes: A systematic
review and meta-analysis. Cereal Chemistry 16(3):
403-409.

[9] Dobreva V, Hadjikinova M, Slavov A, Hadjikinov
D, Dobrev G and Zhekova B (2013) Functional
properties of maltitol. Agricultural Science &

Technology 5(2). [10] Lin SD, Hwang CF andYeh CH
(2003) Physical and Sensory Characteristics of
Chiffon Cake Prepared with Erythritol as Replacement
for Sucrose. Journal of Food Science 68(6): 2107—
2110.

[10] Son YJ, Choi SY, Yoo KM et al. (2018) Anti-
blooming effect of maltitol and tagatose as sugar
substitutes for chocolate making. LWT 88: 8§7-94.

[11] Soderling EM. and Hietala-Lenkkeri AM (2010).
Xylitol and erythritol decrease adherence of
polysaccharide-producing oral Streptococci. Current
Microbiology 60: 25-29.

92

[12] Boesten DM, den Hartog GJ, de Cock P,
Bosscher D, Bonnema A and Bast A (2015) Health
effects of erythritol. Nutrafoods 14(1): 3-9.

[13] Moon, H. I, Jeya, M., Kim, [. W. and lee, J. K.
(2010). Biotechnological production of erythritol and
its applications. Applied of Microbiology and
Biotechnology 86: 1017-1025.

[14] Lin, SD, Hwang, CF, &Yeh, CH (2003). Physical
and Sensory Characteristics of Chiffon Cake Prepared
with Erythritol as Replacement for Sucrose. Journal of
Food Science 68(6): 2107-2110.

[15] Pasha I, Butt MS, Anjum FM and Shahzadi N
(2002) Effect of dietetic sweeteners on the quality of
cookies. International Journal of Agriculture and
Biology 4(2): 245-248.

[16] Franz MJ, Bantle JP, Beebe CA, Brunzell JD,
Chiasson JA et al. (2004) Nutrition principles and
recommendations in diabetes. Diabetes Care 27: 36-
44.

[17] Long M, Wei Y and Teo S (2024) Ice cream with
sucralose, stevioside, and erythritol as sugar
substitutes: Sensory profile and customer preference.
Food Science and Technology International 30: 3.
[18] Rasouli Pirouzian H (2022) Using maltitol and
xylitol as alternative bulking agents in milk chocolate:
modelling approach. Journal of Food Science and
Technoogyl 59: 2492-2500.

[19] AOAC (2016) Official Methods of Analysis. 20th
ed. Washington DC, USA: Association of Analytical
Chemists.

[20] Akalin, AS, and Erisir D (2008) Effects of Inulin
and Oligofructose on the Rheological Characteristics
and Probiotic Culture Survival in Low-Fat Probiotic
Ice Cream. Journal of Food Science 73(4).

[21] Zainoldin KH and Baba AS (2009) The Effect of
Hylocereuspolyrhizus and Hylocereusundatus on
Physicochemical, Proteolysis, and Antioxidant
Activity in Yogurt. World Academy of Science,
Engineering and Technology 60: 361-366.

[22] Remeuf F, Mohammed S, Sodini IP and Tissier
J (2003) Preliminary observations on the effects of
milk fortification and heating on microstructure and
physical properties of stirred yoghurt. /nternational
Dairy Journal 13: 773-782.

[23]

Nepovinnykh N.V, Kliukina O.N, Ptichkina N.M,
Bostan A. (2019) Hydrogel based dessert of low

calorie content. Food Hydrocolloids 86: 184-192

[24] Yam KL and Papadakis SE (2004) A simple
digital imaging method for measuring and analyzing
color of food surface. Journal of Food Engineering 61:
137 — 142.

[25] Mashayekh F, Pourahmad R, Eshaghi MR and
Akbari-Adergani B (2023) Improving effect of soy
whey-derived peptide on the quality characteristics of


https://www.sciencedirect.com/journal/food-hydrocolloids
https://www.sciencedirect.com/journal/food-hydrocolloids/vol/86/suppl/C

Iranian journal of food science and industry

Number 171, Volume 23, May2026

functional yogurt. Food Science & Nutrition 11 (6):
3287-3296.

[26] Anonymous (2012) Institute of Standards and
Industrial Research of Iran. Milk and Dairy Products:
Dairy Desserts. National Standard No 14681.

[27] Djaoud K, Boulekbache-Makhlouf L, Yahia
M, Mansouri H, Mansouri N, Madani K and Romero
A (2020) Dairy dessert processing: Effect of sugar
substitution by date syrup and powder on its quality
characteristics. Journal of Food Processing and
Preservation 44 (5): el4414.
[28] Giri A, Rao HR and Ramesh V (2014) Effect of
partial replacement of sugar with stevia on the quality
of  kulfi. Journal of Food  Science and
Technology 51(8): 1612-1616.
[29] Singh V, Aggarwal P and Kaur SN (2022)
Intermediate moisture date (Phoenix dactylifera L.)
based dessert with natural sugars: Phytonutritional
profile, characterization, sensory quality, and shelf-
life studies. Journal of Food Processing and
Preservation.
[30] Kaur G and Goswami TK (2018) It’s a maze:
Effect of natural sweeteners on shelf stability of dairy
dessert (Rasgulla) during refrigerated storage. Detroit,
Michigan July 29 - August 1, 1-4.

[31] Jahromi M and Niakousari M (2018).
Development and characterisation of a sugar-free
milk-based dessert formulation with fig ( Ficuscarica
L.) and carboxymethylcellulose. International Journal
of Dairy Technology 71 (3).

[32] Zare S and Lashkari H (2021) Production and
Characterization of Flavored Dairy Dessert
Containing Grape Juice Concentrate. [ranian Journal
of Chemistry and Chemical Engineering 40(6): 2028-
2041.

[33] Lisak K, MajalLenc, Lenk M, Jeli¢i¢ 1 and
Bozani¢ R (2012) Sensory evaluation of The
strawberry flavored yoghurt with stevia and sucrose
addition. Croatian Journal of Food Technology,
Biotechnology and Nutrition 7: 39-43.

[34] Akin MB, Akin MS and Kirmaci Z (2007) Effects
of inulin and sugar levels on the viability of yogurt and
probiotic bacteria and the physical and sensory
characteristics  in  probiotic  ice-cream. Food
Chemistry 104 (1): 93-99.

[35] Gorgan Z, Nateghi L and Berenji S (2021)
Investigating the possibility of fortification probiotic
dairy dessert with vitamin A and D3. Food Research
Journal 31 (3): 1-21.

[36] Furlan LR, Campderrés. M (2017) The combined
effects of Stevia and sucralose as sugar substitute and
inulin as fat mimetic on the physicochemical
properties of sugar-free reduced-fat dairy dessert.
International Journal of Gastronomy and Food

Science 10: 16-23.

93

[37] Arcia PL, Costell E and Tarrega, A (2010)
Thickness suitability of prebiotic dairy desserts:
Relationship with rheological properties. Journal of
Food Research International 43: 2409-2416.

[38] Delcour, J., Godefroidt, T., Riley, 1., Ooms, N.,
Bosmans, G. and Brijs, K. (2023). Sucrose substitution
in cake systems: not a piece of cake.

[39] Anfinsen, J. and Tungland, B., TechCom Group
LLC (2006). Reduced-carbohydrate and nutritionally-
enhanced frozen desserts and other food products.
U.S. Patent Application 10/958,095.

[40] Kutyta-Kupidura, E.M., Sikora, M., Krystyjan,
M., Dobosz, A., Kowalski, S., Pysz, M. and Tomasik,
P. (2016). Properties of sugar-free cookies with
xylitol, sucralose, Acesulfame K and their blends.
Journal of Food Process Engineering, 39(4): 321-329.
[41] Valencia Garcia, F.E., Millan Cardona, L.D.J. and
Ramirez Herrera, N. (2008). Evaluacion de los efectos
en las propiedades fisicoquimicas, sensoriales y
texturales de polidextrosa, fructosa y sorbitol como
sustitutos de azlicar en la elaboracion de arequipe.
Revista Lasallista de Investigacion, 5(2): 20-27.

[42] Ghafari Z, Hojjatoleslamy M, Shokrani R and
Shariaty MA (2013) Use of date syrup as a sweetener
in non alcoholic beer: sensory and rheological
assessment. Journal of Microbiology, Biotechnology
and Food Sciences 3 (2): 182-18.

[43] Arcia PL, Navarro S, Costell E and Tarrega A
(2011) Effect of inulin seeding on rheology and
microstructure of prebiotic dairy desserts. Food
Biophysics 6(4): 440-449.

[44] Homayouni Rad A, Delshadian Z, Arefhosseini
SR, Alipour B and AsghariJafarabadi M (2012) Effect
of inulin and stevia on some physical properties of
chocolate milk. Health Promotion Perspectives 2(1):
42-47.

[45] Cardarelli HR, Aragon-Alegro LC, Alegro JH, de
Castro IA and Saad SM (2008) Effect of inulin and
Lactobacillus paracasei on sensory and instrumental
texture  properties of  functional chocolate
mousse. Journal of the Science of Food and
Agriculture 88(8): 1318-1324.

[46] Arora S, Singh VP, Yarrakula S, Gawande H,
Narendra K, Sharma V and Sharma GS (2007)
Textural and microstructural properties of burfi made
with various sweeteners. Journal of Texture Studies
38(6): 684-697.

[47] Protonotariou SV, Karali E, Evageliou V,
Yanniotis S and Mandala I (2013) Rheological and
sensory attributes of cream caramel desserts
containing  fructooligosaccharides as substitute
sweeteners. [nternational Journal of Food Science &
Technology 48(3): 663-669.

[48] Abd El-Khair AA (2009) Production and
evaluation of a high protein version of Non-fat


https://ifst.onlinelibrary.wiley.com/authored-by/Djaoud/Kahina
https://ifst.onlinelibrary.wiley.com/authored-by/Boulekbache%E2%80%90Makhlouf/Lila
https://ifst.onlinelibrary.wiley.com/authored-by/Yahia/Massinissa
https://ifst.onlinelibrary.wiley.com/authored-by/Mansouri/Hafid
https://ifst.onlinelibrary.wiley.com/authored-by/Mansouri/Nassima
https://ifst.onlinelibrary.wiley.com/authored-by/Madani/Khodir
https://ifst.onlinelibrary.wiley.com/authored-by/Romero/Alberto
https://ifst.onlinelibrary.wiley.com/authored-by/Singh/Veerpal
https://ifst.onlinelibrary.wiley.com/authored-by/Aggarwal/Poonam
https://ifst.onlinelibrary.wiley.com/authored-by/Kaur/Sukhpreet
https://www.researchgate.net/publication/321806791_Development_and_characterisation_of_a_sugar-free_milk-based_dessert_formulation_with_fig_Ficus_carica_L_and_carboxymethylcellulose?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoiX2RpcmVjdCJ9fQ
https://www.researchgate.net/publication/321806791_Development_and_characterisation_of_a_sugar-free_milk-based_dessert_formulation_with_fig_Ficus_carica_L_and_carboxymethylcellulose?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoiX2RpcmVjdCJ9fQ
https://www.researchgate.net/publication/321806791_Development_and_characterisation_of_a_sugar-free_milk-based_dessert_formulation_with_fig_Ficus_carica_L_and_carboxymethylcellulose?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoiX2RpcmVjdCJ9fQ
https://www.sciencedirect.com/journal/international-journal-of-gastronomy-and-food-science
https://www.sciencedirect.com/journal/international-journal-of-gastronomy-and-food-science
https://www.sciencedirect.com/journal/international-journal-of-gastronomy-and-food-science/vol/10/suppl/C

Masoumeh Delfani et al

Use of erythritol and maltitol as ...

yoghurt. Research journal of Agriculture and
Biological Sciences 5(4): 310-316.

[49] Tarrega A and Costell E (2007) Colour and
consistency of semi-solid dairy desserts: Instrumental

and sensory measurements. Journal of Food
Engineering 78: 655-661.

[50] Yue-hui, H.A.O., Chun-li, J.I.A.,, Feng,
W.AN.G.,, Wei-ning, H.U.AN.G., Jian-xian,

ZH.EN.G. and Ogawa, A. (2014). A comparative
research of the influences of maltital, xylitol and
erythritol on the rheological, thermal and baking
properties of sponge-cake batter. Science and
Technology of Food Industry, (06): 298-302.

[51] Tyutkov, N., Alexandrova, I. V., Copokuna, A.
B., Lepeshkin, A. 1., & Baranenko, D. (2025). Effect
of sucrose replacement and hardening by

94

electromagnetic treatment on quality indicators of ice
cream. BecrtHuk MexayHaponHOi — AKajneMuu
Xoiona, 2.

[52] Javanmardi, F., Mousavi, M.M., Ghazani, A.T.,
Mahmoudpour, M., Taram, F. and Pilevar, Z. (2020).
Study on the effect of xylitol and maltitol as alternative
sweeteners in sponge cakes. Current Nutrition & Food
Science, 16(3): 403-409.

[53] Lin, S.D., Hwang, C.F. and Yeh, C.H. (2003).
Physical and sensory characteristics of chiffon cake
prepared with erythritol as replacement for sucrose.
Journal of Food Science, 68(6): 2107-2110.



AR Y] \L.i..@,).::)‘ JY 0,93 AV n)La..i': g;)\;ll v_ﬂ.l& GL.&JA (}J& A_LDLA

Ol ) e o 5 psle alous

www.fsct.modares.ac.ir :dow Colw

‘;:A}}%_JJ& Jlae

Lid sl g gz 53 5580 (sla o Bl Ol 4 d e 5 gl S ool

\)ﬁ:u\-&:)}’" C}jﬁ c%‘Jp‘)ﬁ: &‘ﬂ) g\‘;;w) M,.»,GM

Olnl ool egsodhal s3T ol il 5 Aol (e b 03,5 )

oS>

dle SleMb|

ar g 35n S N game Wy 6ly 8L oy Sl Gl gladle s
Olye & dpl 5 dsnpl 6 msn Gl b adlas ool Ll S 18
L 5Bl A el e gl 3 2 s S sla Sy L sl Kl
Sl Sis sl Sl dsdle 5 sl Ldoys Ver 5V0 00 Yo glac ks
A3 sl b 55 e 50V E b S s e 5 (Bl 55
(e 4358 s «osby Ol PH (ndle 5 s ml b5 o Kl
e 5 (g3ll OF (3 Ol e el 5 SRl 1 (63,5) B¥ 5 ((509) @F i
(SIS Jsb o3 (P<e/e0) sls malS 1 ) s lwses (plisy) L
Olse PH o8 Jlo s el (2l 31 D% g slis  msew 5 a3 5K s v
(oo gl 53 (P<a/h0) il nals LF i 5 sl ST wcub,
238 L Gl Kl SE o ) s S5 B ndy 5 3L
4 (gl + Jsn ) S J56S GlaediS o pes A0r + 550 Lov (5ol slag
Lol b L & 58 4l adles @b s bl jled o e Ol
2 S A 6S me 0oh lJm ol s Jadle Jols g S80S slaediS oy s

28 el L gl b i s AS ol

Pl gla o,
VECE/ VY (il gyl
VECE/TAIYA 55505 G5

VEUE/ A/l Gu sl

1S wlads

R
(SIS oS S oy
s
oJ sl

8L LK

10.48311/fsct.2026.116787.82878

L J s *

rjpourahmad@yahoo.com,
rezvan.pourahmad@iau.ac.ir

95


http://www.fsct.modares.ac.ir/

