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ABSTRACT

Background. Whipped cream is one of the dairy emulsions commonly used as a topping for desserts and
cake decorations. Several stabilizers were used to obtain whipped creams of a good quality and with a stable
topping. This research study aimed to evaluate the organoleptic, textural, and whipping properties of whipped
cream prepared using different stabilizer blends.

Materials and methods. In this study, 0.04% of different stabilizers, including carboxymethylcellulose
(CMC), k-carrageenan (KC), or KC blended (in the ratio of 3:1) with cremodan se 30 (C30), 80 (C80) or 216
(C 216), were used in preparing the whipped cream samples. The whipping properties (whipping time, over-
run, and foam stability), viscosity, texture, and organoleptic properties were evaluated.

Results. The obtained findings revealed that using a KC+C80 blend led to the lowest whipping time (76 s)
and the highest overrun (120%). Also, pronounced changes obtained by using these stabilizers and the more
suitable viscosity were obtained by using a KC+C80 blend. Moreover, using a KC+C80 blend led to higher
values of hardness (4.38 N) and cohesiveness (0.53) and lower values of springiness (4.65 mm), chewiness
(5.60 mJ), and adhesiveness (8.66 mJ). The data obtained demonstrated that all whipped the cream samples
were organoleptically accepted, and the whipped cream prepared with a KC+C80 blend had the highest score
of flavor, texture, appearance, and overall acceptability.

Conclusion. It could be concluded that using a KC+C80 stabilizer blend improved the whipping and texture

properties, viscosity, and organoleptic properties of whipped cream.
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INTRODUCTION

Whipped cream and ice cream are considered the
most common dairy emulsions. Whipped cream, in
particular, has a high fat content (typically 30—40%;
Zhao et al., 2009) and is used in desserts, pastries,
cakes, and ice creams (Sajedi et al., 2014). Besides its
pleasant and acceptable taste, good quality whipped
cream is distinguished by its appropriate stability,
hardness, and high overrun (OR), which can be en-
hanced by providing an efficient envelopment of the
air bubbles by a partially coalesced milk fat globule

membrane (Wang et al., 2019). It could easily be
prepared through whipping of unhomogenized dairy
cream at 5°C for 2-3 min at a moderately high speed,
thus producing a whipped cream characterized by
its high overrun (100-120%), and has a stable top-
ping form “firm peaks”. Although whipped cream has
a sufficient shelf-life of one day, its main defect is
the foam instability which occurs as serum leakage
is observed after several hours of processing (Stanley
et al., 1996).
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Structurally, whipped cream is a complex emul-
sion-based foam structure in which partially coalesced
fat droplets stabilize air bubbles at the air-water in-
terface. However, several phenomena such as cream-
ing, phase inversion, coalescence, and flocculation can
contribute to whipped cream instability (Fredrick et al.,
2010). Its stability is of great importance and various
studies have been conducted on keeping its stability
using various stabilizers (Camacho et al., 2005; Sajedi
et al., 2014; Smith et al., 2000; Zhao et al., 2009) and
emulsifiers (Pugnaloni et al., 2004).

Normally, stabilizers are used during storage to pre-
vent coalescence and creaming. Many stabilizers have
been used, including carrageenans which are sulphated
and anionic polysaccharides extracted from red algae
(Falshow et al., 2001). This stabilizer is well-known
for its interactions with casein micelles (Everett, 2007)
and participates in preventing serum leakage thanks to
its ability to improve cream viscosity and reduce se-
rum phase separation from the whipped cream air cell
network (Stanley et al., 1996). In addition to stabiliz-
ers, emulsifiers (proteins or polysaccharides) are often
used to enhance whipped cream stability (Zhao et al.,
2009). Proteins are usually used to improve the tex-
tural properties and stability of whipped cream due to
its gelling and surfactant capabilities whereas polysac-
charides are typically served to enhance viscosity or to
create a gel-like product (de Silva Lannes and Ignécio,
2013). Smith et al. (2000) used an emulsifier-stabilizer
system consisting of mono- and diglycerides, disodi-
um phosphate, sodium citrate, guar gum, carrageenan,
locust bean gum, and soy lecithin, which can be used
for a similar purpose. Manzoor (2017) recently used
cremodan as a stabilizing agent in ice cream process-
ing. This type of stabilizer is a combined stabilizer and
emulsifier system consisting of mono- and diglycer-
ides, sodium alginate, guar gum, carrageenan and lo-
cust bean gum.

Although the importance of using suitable stabi-
lizers and emulsifiers in overcoming whipped cream
destabilization, selecting the right stabilizer or emul-
sifier and its quantity is also of great importance to
produce a product with good characteristics. In this con-
text, using the improper type and quantity of stabilizer
might participate in increasing the whipping time and
reducing the overrun where a high viscosity will greatly
affect the whipping properties (Walstra et al., 1999).
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Because of the above-mentioned information, the
current study was devoted to formulating whipped
creams with the addition of various stabilizers (in-
cluding carboxymethylcellulose, carrageenan, car-
rageenan blended with three different types of
cremodan) and studying its effects on the organolep-
tic, textural, and whipping properties of the resultant
whipped creams.

MATERIALS AND METHODS

Materials

Heavy cream (40% fat), and skimmed milk were ob-
tained from The Dairy Technology Unit, Faculty of
Agriculture, Cairo University. Stabilizers, including
CMC and «-carrageenan, were obtained form MIFAD
Misr, Egypt, while cremodan se 30, 80, and 216 were
obtained from Danisco Denmark. Cane sugar was pur-
chased from a local market at Giza, Egypt.

Processing of whipped cream

The whipped cream formulations were prepared ac-
cording to Sajedi et al. (2014) with slight modifica-
tions. Briefly, the fat content of the whipped cream
samples was standardized to 35% by adding raw
skimmed milk, in which 0.04% of the stabilizer
k-carrageenan (KC) with/without cremodan se 30
(C30), 80 (C80) and 216 (C216), at aratio of 3:1, was
dissolved at 70°C for 30 min during intensive stirring
(3000 rpm) by a rotor-stator mixer. Skimmed milk
with dissolved stabilizer was mixed with tempered
cream (70°C), and cooled in a water bath. Sugar (8%
w/w) was also added. The samples were then pasteur-
ized at 85°C for 5 min in a water bath. After that, it
was homogenized at 50°C at 3000 rpm for 1 min us-
ing an Ultra Turrax homogenizer (Ultra-Turrax-T18,
IKA, Germany). The treated creams were held at 5°C
for 24 hours to encourage fat crystallization and fa-
cilitate the production of the foam structure during
whipping. After cooling, these treated creams were
ready to be aerated. Firstly, a portion of the whip-
ping cream samples was whipped at different times
to reach the maximum overrun using a classic stand
mixer system (Girmi, model SB45, Italy). Thereafter,
at the optimum time found in the previous step, the
rest of each sample was whipped and the resultant
products were kept at 5°C. Thus, the organoleptic,
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textural, and whipping properties of each sample
were analyzed. Three replicates were conducted for
each sample.

One whipped cream sample prepared with 0.04%
carboxymethylcellulose (CMC), since CMC is the
most commonly used stabilizer in whipped cream and
ice cream, was formulated at the same time and called
WC-CMC. While the other treatments were provided
with the following codes: WC-KC (whipped cream
contains k-carrageenan), WC-KC+C30 (whipped
cream contains k-carrageenan + cremodan se 30), WC-
-KC+C80 (whipped cream contains k-carrageenan +
cremodan se 80), and WC-KC+C216 (whipped cream
contains k-carrageenan + cremodan se 216).

Whipping properties

Determination of whipping time. Each sample was
whipped at 950 £5 rpm using an overhead stirrer (Eu-
rostar power control-visc, IKA Labortechnik, Staufen,
Germany) at 6°C as described previously (Borjesson
et al., 2015). Whipping time was defined as the time
needed to achieve maximum torque value, which cor-
responds to maximum foam firmness before the foam
collapses.

Measurement of overrun (OR). Overrun is known
as the volume of air entrapped in a certain volume of
cream. The same volumes of whipped and unwhipped
cream were weighed and overrun was measured ac-
cording to Fredrick et al. (2013) and calculated as the
volume of air in foam related to the volume of cream
according to the following equation:

Overrun, OR % = [(weight of unwhipped cream —
weight of whipped cream) / weight of whipped
cream] x 100

Determination of foam stability. Foam stability (also
known as serum loss or serum leakage) was calculated
using the slightly modified method of Eden et al. (2016).
In brief, 55 g of each sample was transferred to a 1 mm
mesh wire sieve and the collected serum drained at 5°C
for 24 h was used to calculate the serum leakage accord-
ing to the equation of Lim et al. (2008):

Serum leakage, % = (weight of serum collected /
weight of initial whipped cream) x 100

www.food.actapol.net/

Measurement of apparent viscosity

The apparent viscosity of whipped cream was meas-
ured at 5°C using a Brookfield digital rotational
viscometer (model DV-1I+, Brookfield Engineering
Laboratories Inc., Middleboro, MA, USA) using
a spindle LV2 at speed of 60 rpm. The spindle was
allowed to rotate in the sample for 1 min at 5°C, at
Torque range (10-100%). The apparent viscosity
reading in centipoises (cP) was recorded. This anal-
ysis was carried out 24 hours after production be-
cause this time allowed the completion of fat globule
crystallization.

Analysis of textural properties

The texture properties of the whipped creams were
measured using three aliquots containing 150 g of
each sample according to Bourne (1978). The hard-
ness, cohesiveness, springiness, chewiness, and ad-
hesiveness of the whipped creams were measured at
6 £2°C by a Universal Testing Machine (TMS-Pro)
equipped with (250 1bf) a load cell and connected to
a computer programmed with Texture ProTM texture
analysis software (program, DEV TPA with hold) us-
ing a cylinder probe (49.95 mm diameter). The probe
was used to uniaxially compress the samples to 50% of
their original height at a speed of 50 mm/s, and trigger
force 1 N, deformation 50% and holding 2 s between
cycles. Each sample was subjected to two subsequent
cycles (bites) of compression-decompression.

Organoleptic properties

Ten qualified panelists were employed for the sensory
evaluation of the whipped creams. The main param-
eters evaluated were flavor and taste, body and tex-
ture, color and appearance, and overall acceptability,
and their rating scale was set as 45, 40, 15, and 100,
respectively (ElI-Abd et al., 2017). The whipped cream
samples were maintained at 4°C during the sensory
evaluation to keep their freshness and integrity.

Statistical analysis

The obtained data were statistically analyzed with
ANOVA to identify the significant differences between
the means of the samples. All data were expressed as
a mean zstandard deviation of three replicates. The
means of the results were compared by the Tukey test
with a confidence interval set at 95%.
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RESULTS AND DISCUSSION

Whipping properties of whipped cream

The whipping properties, including the whipping time
(s), overrun (%) and serum leakage (%) of the whipped
cream samples prepared with different stabilizers are
shown in Table 1. As can be seen in Table 1, noticeable
changes were observed related to the whipping proper-
ties (whipping time and overrun) of the whipped cream
resulting from using different stabilizers blends. The re-
sults displayed that the whipping time ranged between
76-165 s. Use of k-carrageenan increased the whipping
time to 165 s, while mixing it with cremodan se 30,
80, and 216 reduced the whipping time to 147, 76, and
136 s. The lowest value (76 s) of whipping time was for
WC-KC+C80 which significantly decreased compared
to other treatments. Thus, using cremodan se stabiliz-
ers, especially cremodan se 80, led to a pronounced de-
crease in whipping time while keeping its high overrun.
This variation in whipping time could mainly be attrib-
uted to the stabilizer type added to the formulations
since the whipped creams were aged for an equal time,
pasteurized at equivalent temperatures, and contained
equivalent formulations of ingredients. Several sub-
stances, including proteins (casein and whey protein),

Table 1. Whipping properties of whipped creams with dif-
ferent stabilizer blends

Wh.1pp1ng Overrun Serum
Treatment time o leakage
% )

s %
WC-CMC 140 £10* 95 £5.00° 0
WC-KC 165 +£10? 100 £5.00° 0
WC-KC+C30 147 £10? 110 +£7.00% 0
WC-KC+C80 76 +4° 120 £2.50° 0
WC-KC+C216 136 £3* 105 £6.00° 0

Values are mean +SD of three independent replicates. Means with
different superscripts in each column are significantly different
(P <0.05). WC-CMC — whipped cream contains carboxymeth-
ylecellulose, WC-KC — whipped cream contains k-carrageenan,
WC-KC+C30 — whipped cream contains k-carrageenan +
cremodan se 30, WC-KC+C80 — whipped cream contains
k-carrageenan + cremodan se 80, WC-KC+C216 — whipped
cream contains K-carrageenan + cremodan se 216.
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polysaccharides, emulsifiers, and stabilizers (e.g. cre-
modan, and k-carrageenan), act as surfactants that can
improve partial coalescence leading to a shorter whip-
ping time. Hotrum et al. (2005) displayed that whey
protein isolate-stabilized cream had a shorter whipping
time than sodium caseinate-stabilized cream.

Regarding the overrun (OR), its values ranged
between 95-120%. The lowest value (95%) was for
WC-CMC, while the highest value (120%) was for
WC-KC+C80. Thus, OR % significantly increased
when using a KC+C80 blend compared to the other
treatments. Karazhian and Mahdian (2018) reported
that the OR value of ice cream improved when increas-
ing the concentration of the stabilizers used. Previous-
ly published data has demonstrated the relationship
between some stabilizer blends and emulsion overrun
and viscosity. Smith et al. (2000) revealed that the ad-
dition of Aertex stabilizer led to lower OR values in
whipped creams. This could mainly be explained by
the increased serum phase viscosity that resulted in
higher shearing resistance, decreased trapped air dur-
ing whipping, and eventually a longer whipping time.

Serum leakage is another feature of the whipping
properties that has great importance on an industrial
and commercial scale and represents an indicator of
whipped cream stability. The data presented in Table 1
revealed that serum loss was 0 for all treatments at
5°C for up to one day. This means that the prepared
whipped creams have a higher stability and can keep
their shape for a long time in refrigerated conditions.
Thus, it can easily be marketed, especially as a top-
ping for desserts and cake decorations. Similar serum
leakage has been reported by El-Abd et al. (2017) in
whipped creams incorporated with whey protein con-
centrate (WPC), B-lactoglobulin (B-LG), and alfa-
-lactalbumin (a-LA). Thus, stabilizers and proteins,
as surfactants, might behave similarly when added to
whipped creams.

Apparent viscosity of whipped cream

Figure 1 summarizes the apparent viscosity values of
various whipped creams prepared with different stabi-
lizer blends. These findings indicate that viscosity val-
ues ranged between 38-142 cP. The highest viscosity
value (142 cP) was for whipped cream prepared us-
ing 0.04% «-carrageenan (WC-KC) followed by that
containing a blend of k-carrageenan and cremodan
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Fig. 1. Apparent viscosity (cP) of whipped creams with dif-
ferent stabilizer blends. Values are mean =SD of three inde-
pendent replicates. Column chart with different letters are
significantly different (p <0.05). WC-CMC —whipped cream
contains carboxymethylcellulose, WC-KC — whipped cream
contains k-carrageenan, WC-KC+C30 — whipped cream
contains k-carrageenan + cremodan se 30, WC-KC+C80 —
whipped cream contains k-carrageenan + cremodan se 80,
WC-KC+C216 — whipped cream contains k-carrageenan +
cremodan se 216

se 30, 80, 216 (WC-KC+C30, WC-KC+C80, and
WC-KC+C216, respectively). The lowest value was
reported for WC-CMC. This characteristic is very com-
plicated and it is affected by various factors including
concentration, temperature, and the physical state of the
dispersed phase (Kristensen et al., 1997). Furthermore,
shear rate is another factor affecting the apparent vis-
cosity and it has been found that increasing the shear
rate results in lower apparent viscosity by deforming
the interaction between droplets and causing disruption,
thus reducing the apparent viscosity (Peamprasart and
Chiewchan, 2006). Likewise, the addition of stabiliz-
ers and emulsifiers is one of the most important factors
influencing the apparent viscosity of whipped cream.
Because these substances improve the adsorption of
partly coalesced fat at the air interface by reducing the
interface tension (Paquin and Dickinson, 1991) and
thus can increase serum phase viscosity. In this sense,
carrageenan can interact with casein micelles form-
ing a complex of glycomacropeptide that would allow
cohesion between membranes and the serum to add
overall structural integrity to the foam. To improve the
whipping properties, viscosity, and stability of whipped
cream, several stabilizers, including locust bean gum
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and «-carrageenan (Camacho et al., 2005), sodium
caseinate, whey proteins, hydroxypropyl methylcellu-
lose, xanthan gum (Zhao et al., 2009) and Aertex cream
stabilizer (Smith et al., 2000) were used. For getting
whipped creams with desirable properties, it is of great
importance to use the proper type and quantity of sta-
bilizer. These results are supported by several previous
studies (Camacho et al., 2005; Kovacova et al., 2010).

Texture properties of whipped cream
The texture is defined as the sensory and functional
manifestation of the structural, mechanical, and sur-
face properties of foods that the senses of sight (vis-
ual texture), sound (auditory texture), touch (tactile
texture), and kinesthetics can perceive (Szczesniak,
2002). The texture properties of various foods were
tested extensively using instrumental TPA (Ninan et
al., 2011). Thus, texture analysis is a standard quality
control method in the food industry, but interestingly,
it has not been commonly used in studies of whipped
cream microstructure (Nguyen et al., 2015). TPA in-
volves applying a controlled force to the product and
monitoring its response over time (Burey et al., 2009).
Simulated oral mastication conditions are applied to
various foods in this analysis resulting in TPA force-
time curves being obtained. During TPA analysis, the
various parameters, including hardness, cohesiveness,
springiness, chewiness, and adhesiveness, can be eval-
uated. These parameters are of great importance for
processing properties and food quality (Chandra and
Shamasundar, 2015).

As can be seen in Table 2, significant changes
(» < 0.05) were observed in TPA attributes (includ-
ing hardness, cohesiveness, springiness, chewiness,
and adhesiveness) of the whipped cream samples
prepared with different stabilizers. The treatment of
WC-KC+C80 had the highest hardness value of4.38 N
(p < 0.05) followed by WC-KC+C216, WC-KC,
WC-CMC and WC-KC+C30 samples, which had
values of 3.97, 3.55, 3.38, and 3.24 N, respectively.
Hardness is correlated with the strength of the prod-
uct structure under compression and is the highest
force during the first step of compression. It dem-
onstrated the maximum force needed to compress
food between the molar teeth (Szczesniak, 2002).

Besides hardness, cohesiveness (consistency) re-
fers to the strength of internal bonds that make up
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Table 2. Texture profile analysis of whipped creams with different stabilizers

Hardness Springiness Cohesiveness Chewiness Adhesiveness
Treatment .
N mm ratio mJ mJ

WC-CMC 3.38 +£0.03¢ 5.85 +0.05° 0.49 +£0.01°¢ 9.65 +0.05° 11.12 £0.01*
WC-KC 3.55 +0.05¢ 5.20 £0.10¢ 0.47 +£0.01¢ 8.70 £0.10% 9.34 +0.04°
WC-KC+C30 3.24 £0.05¢ 5.38 +£0.08° 0.49 +0.01¢ 9.12 +£0.02° 8.94 +0.10¢
WC-KC+C80 4.38 £0.07° 4.65 +0.05¢ 0.53 +0.01* 5.60 +0.44¢ 8.66 +£0.08¢
WC-KC+C216 3.97 £0.12° 4.75 £0.05¢ 0.51 +£0.01° 8.37 £0.46° 8.99 +0.10¢

Values are mean +SD of three independent replicates. Means with different superscripts in each column are significantly different
(P < 0.05). WC-CMC — whipped cream contains carboxymethylcellulose, WC-KC — whipped cream contains k-carrageenan, WC-
-KC+C30 — whipped cream contains k-carrageenan + cremodan se 30, WC-KC+C80 — whipped cream contains k-carrageenan +
cremodan se 80, WC-KC+C216 — whipped cream contains k-carrageenan + cremodan se 216.

the body of food and the degree to which a food can
be deformed before it ruptures (Radocaj et al., 2011).
The cohesiveness values of the whipped cream sam-
ples were in the range of 0.47 to 0.53. The highest
value obtained was for whipped cream prepared with
k-carrageenan and cremodan se 80 (WC-KC+C80)
and the lowest value obtained was for whipped cream
containing only k-carrageenan (WC-KC). Cohesive-
ness is known as the ratio of the positive force area
during the second compression to that of the first com-
pression. It can be measured as the rate at which the
material is disintegrated under mechanical action. So,
it reflects the product’s ability to hold together. In the
same context, EI-Abd et al. (2017) reported that the
hardness and cohesiveness of whipped cream samples
increased due to the addition of whey proteins. Moreo-
ver, Peng et al. (2018) recently found that using milk
fat globule membrane protein, which may be used as
an emulsifier and stabilizer, led to the hardness and
consistency of the whipped cream samples increasing
as compared to the control whipped cream.

The springiness values of the five whipped cream
samples are given in Table 2. The sample of WC-CMC
showed the highest springiness value (5.85) com-
pared to the other whipped cream samples. Springi-
ness is a textural parameter which is related to sample
elasticity. Springiness in TPA is related to the height
that the food recovers during the time that elapses
between the end of the first bite and the start of the
second bite. If the springiness is high, more energy in
the mouth is required for mastication (Rahman and
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Al-Mahrouqi, 2009). Interestingly, a lower springi-
ness value of 4.65 was obtained from whipped
cream with x-carrageenan blended with cremodan
se 80 (WC-KC+C80).

The chewiness values of the whipped cream sam-
ples are presented in Table 2. Chewiness is a measure
of the energy needed to chew the food and is gener-
ally reported for solid foods. The chewiness values of
the various whipped cream samples varied from 5.60 to
9.65 mJ. The chewiness is most difficult to measure pre-
cisely because it requires compressing, shearing, pierc-
ing, grinding, tearing, and cutting along with adequate
saliva lubrication at body temperatures (Bhale, 2004).

Regarding adhesiveness, it is an important char-
acteristic of whipped cream and represents the flow
capability or liquid state of materials (Chandra and
Shamasundar, 2015). It is known as the area of nega-
tive force for the first bite and is the work needed to
overcome the attractive forces between the food surface
and the surface of other materials with which the food
comes into contact (Kasapis, 2009). According to Ta-
ble 2, the maximum adhesiveness value (11.12 mJ) was
obtained for the WC-CMC sample, whereas the mini-
mum adhesiveness value (8.66 mJ) was obtained for
WC-KC+C80. The higher adhesiveness value means
a soft texture (Chandra and Shamasundar, 2015).

Camachoetal.(2005)demonstrated thatthe emulsion
structure is more greatly influenced by A-carrageenan
than by locust bean gum, although the latter seems
to participate in the structure’s shear stability as it in-
fluences the viscosity after shear. As k-carrageenan,
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Table 3. Sensory evaluation of whipped cream with different stabilizer blends

Treatment Flavor and taste (45) Body and texture (40)  Color and appearance (15) Overall acceptability (100)
WC-CMC 43 £0.5° 38 £0.50% 10 +£0.50° 91 +0.50°
WC-KC 42 £1? 38 +]be 10 £1# 90 +0.5°
WC-KC+C30 42 +0.5° 35 £1.50¢ 10 £1.00* 87 +£2.50°
WC-KC+C80 44 +£1.00* 40 +0.00* 11 +0.50* 98 £1.00*
WC-KC+C216 43 £1.00* 38 £0.50% 11 +0.50* 92 £1.00°

Values are mean £SD of three independent replicates. Means with different superscripts in each column are significantly different
(P <0.05). WC-CMC — whipped cream contains carboxymethylcellulose, WC-KC — whipped cream contains k-carrageenan, WC-
-KC+C30 — whipped cream contains k-carrageenan + cremodan se 30, WC-KC+C80 — whipped cream contains k-carrageenan +
cremodan se 80, WC-KC+C216 — whipped cream contains k-carrageenan + cremodan se 216.

the great influence of A-carrageenan may probably
be attributed to its interactions with milk proteins.
Complexes of casein micelles with A-carrageenan have
been documented, promoting weak gelling in the emul-
sion (Camacho et al., 2005).

Organoleptic properties of whipped cream

Results of the organoleptic attributes of the whipped
cream samples are given in Table 3. These results dis-
play that all samples are sensorially acceptable with the
overall acceptability ranging between 87-98. In gen-
eral, the addition of k-carrageenan with/without cre-
modan se did not lead to significant changes in flavor
or appearance but led to significant changes in texture
when compared to the whipped cream prepared with
CMC (WC-CMC). The whipped cream containing
k-carrageenan (WC-KC) and cremodan se 80 (WC-
-KC+C80) acquired the highest values of flavor and
taste (44), body and texture (40), color and appear-
ance (11) and overall acceptability (98) followed by
the whipped creams containing a stabilizer blend of
k-carrageenan and cremodan se 216 (WC-KC+C216).
Inclusion of cremodan se 80 and 216 stabilizers and
emulsifier system as part of the blends led to the sen-
sory attributes of the obtained whipped creams increas-
ing, whereas cremodan se 30 led to a slight decrease
in the overall acceptability (87) when compared to
the samples of WC-CMC (91) and WC-KC (90).
Several authors have confirmed the relationship be-
tween physical properties and sensory evaluation in
the dairy emulsion system including ice cream and
whipped cream. BahramParvar and Tehrani (2011)
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displayed that most sensory attributes of ice cream
are related to rheological properties in some way.
In the same sense, the findings of some studies have
exhibited that viscosity and sensory properties are cor-
related (BahramParvar et al., 2010). This correlation
was supported by the findings obtained by Bahram-
-Parvar et al. (2013), which reported that the use of
K-carrageenan in ice cream formulations decreased
the values of instrumental hardness and improved the
smoothness of the samples. Like ice cream, the physical
properties of whipped cream are highly influenced by
the presence of hydrocolloid stabilizers and their type,
composition of blends and applied amount are the most
important factors involved. Thus, these factors greatly
influence the different properties of whipped cream.

CONCLUSION

Stabilizer blends containing k-carrageenan and cre-
modan se 80 (KC+C80) at a ratio of 3:1 seems to
improve the whipping properties where the whipped
cream prepared with this stabilizer blend had the low-
est whipping time and the highest overrun. Moreover,
moderate apparent viscosity was obtained by using
this stabilizer blend. From the texture profile analysis
conducted on these whipped creams, suitable and good
texture parameters were obtained for the whipped
cream (WC-KC+C80) prepared with this stabilizer
blend. Additionally, these data display the relationship
between texture properties and sensory acceptability
and thus support previously reported findings of this
correlation.
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