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Abstract: The effect on the properties of ice cream from cow’s milk
from the addition of different concentrations of baking soda (0, 0.2, 0.4, 0.6,
and 0.8 wt %) was investigated. The ice cream was consumed by 25 panelists to
evaluate the sensory properties of the ice cream. The ice cream with the
addition of 0.6 wt % baking soda showed an insignificant change of antioxidant
activity during the pasteurization process (only a decrease of 10.01 %) and
while having good physical properties such as viscosity (923 + 28.45 cP),
overrun (54.16 = 0.40 %), and pH (7.23 + 0.06). Furthermore, the addition of
0.6 wt % baking soda into the ice cream also had insignificant effect on the
melting time and color. The presence of CO, bubbles due to NaHCO; led to the
formation of small cavities that made the ice cream texture creamer and softer
due to the weak bond between the ice cream crystals and other materials such
as sugar, fat, and protein. In general, ice cream with the addition of 0.6 wt %
baking soda received good acceptability or response from respondents, which
means that baking soda can be used as an additive material of ice cream.

Keywords: baking soda, cow’s milk, ice cream, physical analysis,
sensory analysis
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INTRODUCTION

Ice cream is a frozen sweetened processed product that is very popular in the world [1].
Ice cream is usually made from dairy products which are composed of milk, sweeteners,
emulsifiers, stabilizers and often combined with fruits or other flavoring ingredients. It
can be considered as an aerated suspension of fat and water in a concentrated sugar
solution including stabilizers, casein micelles, and proteins [2]. The intended fat content
is usually derived from animal/cream only, although there are some types of ice cream
products that still use basic vegetable fats and fruits. Throughout history, there have
been several inventions related to the existence of ice cream, such as the combination of
ice with salt to increase the melting time, the ice cream maker invention, and eventually,
the invention of the refrigerator in the 19 century [3].

In addition to its popularity, ice cream contains a complete nutritional value. According
to Deosarkar et al. [4], the composition of 100 grams of plain ice cream consists of
61.7 % water, 4.1 % protein, 12 % fat, 20.7 % carbohydrate, and 1.5 % additional
ingredients. Almost all vitamins contained in ice cream include A, B (B, B, Bs, B12),
C, D, E, K, the highest amount being registered for vitamins A, C, and B, [4]. Besides
vitamins, ice cream made from milk also contains natural antioxidants, including
conjugated linoleic acid, a - tocopherol, B - carotene, coenzyme Q;o, phospholipids,
and peptides, where these antioxidants have a key role in maintaining pro-oxidants and
antioxidant homeostasis and in the human body [5].

Even though the addition of salt is usually used to increase the melting time of ice
cream, some innovations to extend melting time need to be increased to respond to
consumer needs. Ullah et al. [6] reported that the addition of sugarcane juice could
increase the melting time of ice cream from 15.75 to 16.74 minutes. Kurt and Atalar [7]
had added quince seed powder to increase the melting time from 80 to 90 minutes,
while Da Silva et al. [8] used Bifidobacterium animalis as probiotics for the same
purpose. In addition, some researchers add additional ingredients to increase nutrient
content in ice cream; for instance, Balthazar et al. [9] added probiotics to ice cream,
while Rizzo et al. [10] added coconut and sunflower oil as ingredients. In addition, to
increase the nutritional content of ice cream, the presence of additional ingredients aim
to improve antioxidant functions, flavor, and texture.

Baking soda, or sodium bicarbonate (NaHCO3), is widely used in the food industry at
levels of up to 2 % for leavening, pH control, flavor, and texture development [11]. As a
cake-baking agent, bicarbonate releases carbon dioxide gas bubbles from baking dough
during the roasting process [12]. Besides this, baking soda also has a function to bind
cake forming components [13]. According to Yao et al. [14], baking soda can also be
used for biocontrol efficacy in fruit. In another case, baking soda can be used to absorb
any odors, such as the bad odor that comes from soured milk [15].

The process of pasteurization in dairy products is usually done at 80 °C [3, 16],
therefore pasteurization is also used in the ice cream preparation process to remove
undesirable bacteria. The pasteurization process used in making ice cream may also
affect the antioxidant content. Commonly, a heated process is used as a method for milk
security and stability, and it can be responsible for quality changes such as color
distortion, enzyme inactivation, nutrient modification, and antioxidant depletion
[17 —20].
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In this study, the effect of baking soda on ice cream is investigated to determine the
chemical properties (antioxidant content) and physical properties (overrun, melting
time, viscosity and pH), and sensory quality (flavor, texture, color, and consumer
acceptance). With the properties of baking soda as a baking and binding material,
coupled with its relationship with antioxidants, the melting time and antioxidant content
of the ice cream is expected to remain in a good range. In addition, based on several
other properties of baking soda, it is anticipated that baking soda can improve the
quality of sensory aspects of the ice cream. This research is expected to provide benefits
in the form of information about the right concentration of baking soda to obtain the
best quality ice cream.

MATERIALS AND METHODS
Materials

In this study, cow’s milk cream and milk skim powder were obtained from a local
market in Semarang. Sugar and egg act as sweetener and emulsifier, respectively, where
only egg yolk would be used as an emulsifier. Carboxyl Methyl Cellulose (CMC) as a
stabilizer was purchased in a supermarket in Semarang, while baking soda (NaHCO3) as
additional material was bought from the local chemical market also in Semarang. Other
materials for analysis such as 2-diphenyl-1-(2,4,6-trinitrophenyl)hydrazyl (DPPH) and
methanol were purchased from Sigma Aldrich (St. Louis, USA).

The process of making ice cream

The making of the ice cream was conducted in Livestock Technology Laboratory,
Department of Animal Husbandry, Diponegoro University. Initially, ice cream was
created by mixing 59.2 g of milk cream, 30.2 g of skim milk powder, 37.9 g of sugar,
0.93 g of CMC, 5.9 g of egg yolk, and 165.9 g of water for a total of 300 g of dough.
Afterward, various baking soda concentrations of 0.2, 0.4 0.6, and 0.8 wt % of total
dough mass was added into the dough and mixed for 2 minutes. The dough was then
pasteurized using a low-temperature long time (LTLT) method at 60 °C for
15 minutes by using a water-bath DLAB DWB 20-P (Beijing, China) and was then
cooled to 25 °C. After that, the dough was homogenized by using a Phillips 1552 hand
mixer (Amsterdam, Netherlands) for 10 minutes. While the mixing process continued
for 20 minutes, a mixture of ice cubes and salt was added to the exterior surroundings of
the dough container in order to replace the role of an ice cream maker. In this condition,
the temperature of the system decreased from 25 to 10 °C during the 30 minutes of
mixing. The aging process was conducted by storing the dough in a refrigerator at 4 °C
for 12 hours. Finally, the ice cream was stored in a freezer at -10 °C. A sample of ice
cream without the addition of baking soda was used as a control (C).

Physical properties analysis

The overrun analysis was obtained by weighing the ice cream dough before and after
freezing, and calculated according to equation (1):
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W, =W,
-

1

overrun (%) = 100 (1)

where W; and W, is the weight of ice cream dough before and after freezing,
respectively.

Melting time analysis was conducted by leaving a 40 g sample of ice cream at 25 °C.
Prior to the analysis, the sample was prepared by storing the ice cream dough in the
freezer for two days. Measurement of melting time began once the ice cream was
removed from the freezer until all of the ice cream melted. The analysis was performed
in quadruplicate. A Brookfield viscometer DV1 (Massachusetts, USA) with an RV
spindle set No. 2, was used to determine the viscosity of ice cream dough, while the pH
of the ice cream dough was analyzed using a digital pH meter Ohaus Starter 300 (New
Jersey, USA).

Antioxidant activity measurement

DPPH radical scavenging capacity was used to determine the antioxidant activity of the
ice cream with and without the addition of baking soda. The method of DPPH
scavenging effect was selected due to its simple, fast, easy, accurate, reliable, and
practical screening technique. About 1 mL of ice cream sample was added into 1 mL of
0.1 mM DPPH (in methanol), and then 3 mL of methanol was fed into the mixture
solution until the total solution was 5 mL. The mixed solution was then incubated for
1 hour under dark condition, while a similar mixture without ice cream sample was used
as a blank solution. The samples were then analyzed using a UV—-Vis spectrophotometer
Optima SP-300 (Tokyo, Japan) at 515 nm [21]. The % DPPH scavenging effect was
calculated by the following equation (2):

Ablank - Asample

DPPH scavenging effect = x 100 % (2)

Abiank

Sensory analysis

The sensory evaluation of the ice cream was conducted at the Department of Animal
Husbandry, Diponegoro University by 25 students acting as panelists, consisting of
12 males and 13 females with an age range between 20 and 22 years, and all panelists
without any training before. The panelists used a score test for flavor, texture, color and
consumer acceptance. The sensory characteristics were judged based on whether or not
a panelist liked or disliked the ice cream with the following scale: 1 as disliked very
much, 2 as disliked moderately, 3 as liked, 4 as liked moderately, and 5 as liked very
much. The ice cream was coded to hide the ice cream treatment to the panelists, and the
list of codes is shown in Table 1.

All panelists were encouraged to write the comments and suggestions about which ice
cream they considered useful for further research.
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Table 1. The code of ice cream

No NaHCO; [wt %] Code
1 0 461
2 0.2 552
3 0.4 734
4 0.6 866
5 0.8 258

Color measurement

A colorimeter (Konica Minolta CR-400 Chroma Meter, Tokyo, Japan) was used to
measure the color of the ice cream dough with and without the addition of baking soda.
The colorimeter was calibrated before measuring the samples by using a white reference
tile. The L*, a*, b* coordinates (L* for lightness, a* for red-green and b* for yellow-
blue) were determined using a CIE scale, and color change (E*) was obtained by the
following equation (3):

AE = \JAL? + Ad” + Ab’ 3)

where AE* is the color change, AL* is the difference in L* with and without baking
soda, 4a* is the difference in a* with and without with baking soda, and 4b* is the
difference in b* with and without baking soda. While according to Gomes et al. [22],
chromaticity and hue angle were calculated with the following equations (4) and (5):

AE = Ja” +b" (4)

Hue angle = tan'l(b* j 5)

a
The analysis was performed in triplicate.
Design of experiment and statistical analysis

The experimental design to be used in this study was Completely Randomized Design
(CRD) with 5 treatments and 4 replications. For the sensory analysis test, 25 panelists
participated. A mathematic model which can be applied in this experiment is shown in
the following equation (6):

Yi=#ut+tatey (6)

where Yj; is the observations of the i-M treatment and the j-th repetition, ¢ is median, q; is
the effect of the i-™ treatment, and g; 18 the effect of experimental error arising on the i
treatment and the j-" repetition. The statistical data were calculated by using SPSS
statistical software where analysis of variance and Duncan’s Multiple Range Test was
used to determine significant differences among the results.
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RESULTS AND DISCUSSION
Effect of baking soda on physical characteristics of ice cream

It is important to analyze the physical characteristics of ice cream in respect to various
baking soda concentrations because of the relationship to the bonding of air, sugar, fat,
ice crystal, and water in the ice cream [23, 24]. As can be seen from Table 2, the
viscosity of ice cream with 0.2 wt % of baking soda added was higher than other
samples, while the lowest value of viscosity was in the case of ice cream with 0.8 wt %
of baking soda added with a value of 1564 and 806 cP, respectively. The viscosity value
of ice cream dough with 0, 0.4 and 0.8 wt % added were 1016, 1066, and 923 cP,
respectively. Addition of baking soda in the ice cream dough resulted in carbonic acid
which caused small bubbles. In the case of ice cream with the addition of 0.2 wt % of
baking soda, bubbles could be removed during the mixing process, which caused the
viscosity of ice cream dough to increase. While with more than 0.2 wt % addition of
baking soda, small bubbles inside the ice cream dough could not be removed during the
mixing process which made the viscosity slightly decrease.

Table 2. Viscosity, overrun, and pH of ice cream dough

NaHCO; [wt %] Viscosity [cP] Overrun [%] pH
0 1016 + 80.67 44.12+0.34 6.94 +0.05
0.2 1564 + 67.19 46.06 + 0.68 7.08 £0.02
0.4 1066 + 66.81 50.36£0.16 7.15+£0.08
0.6 923 +28.46 54.16 £ 0.40 7.26 £0.06
0.8 806 + 53.33 60.46 +0.71 7.56 £0.07

Beside the viscosity, the addition of baking soda in ice cream dough affects the overrun
of the ice cream. Overrun of ice cream is the increase of ice cream volume during the
agitation or mixing process. Ice cream which has no overrun will have a form like a
hard lump. From Table 2 it can be concluded that the increase of baking soda
concentration also enhances the overrun, although, with the addition of 0.2 wt % of
baking soda, the overrun increase was insignificant. The overrun value of ice cream
dough with the addition of 0, 0.2, 0.4, 0.6, and 0.8 wt % baking soda were 44.12, 46.06,
50.36, 54.16, and 60.46 %, respectively. All of the ice cream samples had lower overrun
values (44.12-60.46%) compared to the values reported in the literature (80 - 120 %)
[25]. These results are compatible with literature wherein the baking soda is usually
used as a baking agent. Overrun is related to a decrease in system surface tension which
consisted of air and water due to the absorption of protein molecules [26].

The effect of the addition of baking soda on ice cream melting time can be shown in
Figure 1. Ice cream with the addition of 0.2 wt % baking soda had a higher value of
melting time than compared to other samples, with a value of 13.82 + 0.64 minutes. The
melting time of ice cream with the addition of 0, 0.4, 0.6, and 0.8 wt % of baking soda
were 13.27 +£0.69, 13.2 £ 0.65, 12.3 £ 0.67, 11.97 + 0.87 minutes, respectively.
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Figure 1. Effect of baking soda addition on melting time of milk’s cow ice cream
(error bars show Standard Deviation)

The addition of baking soda resulted in an insignificant effect in increasing the melting
time of ice cream (P > 0.05). In the presence of 0.2 wt % baking soda in the ice cream
dough, baking soda will bind and react with water in the dough to form NaOH and
H,CO3 which increases the rate of the Maillard reaction during pasteurization due to an
increased pH [27]. During the pasteurization, H,CO; easily evaporates because it is a
volatile material [28], and the small bubbles of H,CO; (trapped CO; in H,O) could be
reduced during the mixing process as previously explained, which made the dough of
the ice cream have a higher viscosity than the control (without any addition of baking
soda), compatible with Table 2. On the other hand, small cavities left by CO, can
increase the bond between molecules (fat, sugar, protein) in ice cream so that the
melting rate could be decreased (melting time increased) [29, 30]. Unfortunately, when
baking soda was fed at more than 0.2 wt %, the melting time slightly decreased due to
an abundance of CO; in the ice cream since H,COj; is CO, trapped in the water. The
small bubbles would leave the small cavities in the dough during the pasteurization
process and didn’t disappear during the mixing process. Small cavities would clearly
form during the aging and freezing processes, which could decrease the bonding
between the ice crystals and other materials (fat, sugar, protein) in the ice cream. The
weak bonding between fat and other components made the ice cream easier to melt [31].
Sofjan and Hartel [25] reported that ice cream with lower overrun and viscosity usually
has a lower melting time or higher melting rate. In the case of the sample with 0.2 wt %
baking soda added, small bubbles could be removed easily during the homogenization
process.

Effect of baking soda on antioxidant activity of ice cream

The effect of the addition of baking soda on ice cream antioxidant activity before and
after pasteurization process is an important quality to be investigated. According to
Espin et al. [32], DPPH is a stable free radical that would be scavenged by a proton-
donating substance, for instance, an antioxidant. The antioxidant activity of ice cream
expressed by DPPH scavenging effect both before and after the pasteurization process is
shown in Figure 2.
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Figure 2. Effect of baking soda addition on DPPH scavenging effect of milk'’s cow ice
cream (error bars show Standard Deviation)

From Figure 2, there are three noticeable things which can be explained regarding the
antioxidant activity. First, in the condition before the pasteurization process, as the
addition of baking soda concentration increases, the DPPH scavenging effect slightly
decreased but it was insignificant within the range of 62 - 67 %. This result means the
addition of baking soda didn’t have an effect on the ice cream antioxidant activity in the
initial process. Second, increasing the baking soda concentration in the ice cream dough
up to 0.6 wt % can maintain the antioxidant activity at a higher level. The antioxidant
activity of ice cream dough with the added 0, 0.2, 0.4 and 0.6 wt % of baking soda
decreased by 24.36, 19.01, 16.11, and 10.01 % respectively. This result means that the
addition of baking soda plays a role to keep the antioxidant activity high during the
pasteurization process and this can become a new advantage in cow’s milk ice cream.
Third, unfortunately, the addition of 0.8 wt % of baking soda couldn’t maintain a high
antioxidant activity, as the antioxidant activity reduction was 18.45 % from its initial
activity (before the pasteurization process). This may have been due to the change of
structure related to antioxidant components derived from cow’s milk such as omega-3,
omega-6, etc.

Sensory evaluation on ice cream added with baking soda

Besides affecting the physicochemical properties, baking soda can also effect the
sensory properties of milk’s cow ice cream such as its color, texture, and flavor
(Figure 3). The result of the effect of adding baking soda to the sensory properties of
pasteurized milk can be seen in the next discussion.

Color evaluation on ice cream

Color is important to be investigated because it is related to the aesthetic and
attractiveness factor of ice cream. According to Figure 3a, the highest score was
obtained when 0.6 wt % of baking soda was added into the ice cream dough with a
score of 3.88 + 0.53. The scores of ice cream with the addition of 0, 0.2, 0.4, and
0.8 wt % baking soda were 3.56 £ 0.65, 3.52 £ 0.87, 3.68 £0.48, and 3.72 £ 0.61,
respectively.
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Figure 3. Effect of baking soda addition on color (a), texture (b) and flavor (c) of
milks cow ice cream (error bars show Standard Deviation and superscript letters are
significantly different (p > 0.05))

Ice cream with an added 0.2 wt % had the lowest score because the color had turned a
slightly yellowish tone which was caused by the low bonding between fat and sugar [33,
34]. Fortunately, the addition of baking soda didn’t change the color of ice cream due to
the natural white color of baking soda as shown in Table 3.

Table 3. Color parameters for ice creams associated
with different baking soda addition

1\1[3:3%(])3 L* a* b* AE* H° C*
0  |73.67+0.58]-25.00=0.00] 52.33 = 0.58]0.00 = 0.00 [115.53 = 0.27] 58.00 = 0.52
02 |7333+1.15| 23.67+0.58] 53.33+0.58|1.80+0.26 |113.94+ 032 58.35 = 0.77
04 |7233+058|-23.00=1.00| 53.67+1.53|3.53 £ 0.55 |113.23 + 1.51|58.40 = 1.01
06 |71.00+1.00] 2233 =058 5433+ 1.15|4.33 £ 0.30 [112.34+ 0.13| 58.74 + 1.28
08 |7067+1.15|-2233+1.15] 55.33+0.58|5.23 + 0.38 |111.95 = 0.60] 59.67 = 1.50

According to Table 3, the value of L* was around 70.67 - 73.67, which indicates that
the color is lighter. Addition of baking soda did not significantly affect a* value where
the value range -25 to -22.33, which means samples containing more baking soda have a
less blue-green color composition compared to the control. As the baking soda
concentration increases, b* value also increased with the range was 52.33 - 55.33,
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meaning that the baking soda addition made the color composition more yellow
compared to the control. The combination of L*, a*, b* values were then plotted in a
CIE color scale, and the color of the ice cream was white with a little bit of grey. From
L*, a*, b* results, the value of AE* can be calculated, and as the baking soda increased,
the potency of color change also increased although not significantly. Table 2 also
shows that all samples with and without the baking soda addition possessed a hue angle
with a range of 111.95 to 115.53°, which means the yellow/green region. C* indicates
the degree of saturation, purity, or intensity of visible color [35]. The value of C* in this
experiment was in the range of 58 - 59.67. The average score for all samples was 3.67 +
0.64 with criteria from ‘liked to ‘liked moderately’. The inconspicuous color difference
in ice cream with the addition of baking soda also resulted in an insignificant analysis
value (P > 0.05). According to Spence et al. [36] and Elliot and Maier [37], color has an
influence on flavor perception of humans. Since this ice cream is made from cow’s
milk, the white color of ice cream is more suitable.

Texture evaluation on ice cream

The texture of ice cream is one of the most important things to be studied because it will
affect the perception of respondents about its acceptability. In some studies, the texture
of ice cream is related to its hardness. The effect of baking soda on ice cream texture
can be shown in Figure 3b, where the highest score obtained was when 0.6 wt % of
baking soda was added into the ice cream dough, with the score was 4 + 0.5. The lowest
score (3.44 + 0.87) was recorded when 0.2 wt % baking soda was fed into the ice cream
dough. The score of texture from ice cream with the addition of 0, 0.4, and 0.8 % of
baking soda were 3.56 £ 0.77, 3.88 £ 0.6, and 3.84 + 0.62, respectively. The average
score of texture from all samples was 3.74 + 0.71, with the criteria from ‘liked to ‘liked
moderately’. Statistically, the addition of baking soda made a significant effect on the
texture of ice cream which can be shown from the value of p, which was less than 0.05.
With the addition of 0.2 wt % baking soda, the baking soda could bond with water
which then resulted in the formation of NaOH and H,COs;. This formation made the
viscosity of dough increase but resulted in small cavities from trapped CO, in water
(H2CO3) which were reduced during the mixing process. So, the obtained ice cream
texture was harder than other samples, especially the ice cream sample without the
addition of NaHCOs;. As the concentration of baking soda in the ice cream dough
increased, the resulted H,COj; also increased and thus became more challenging to be
removed during the homogenizing process. The small cavities inside of the ice cream
dough would be formed during the aging and freezing processes, and it made the texture
of ice cream softer. In the case of ice cream with the addition of 0.8 wt % of baking
soda, respondents didn’t like the texture because it was too soft compared to the ice
cream with the addition of 0.6 wt % of baking soda. The softness of the ice cream is
directly proportional with the overrun [38 — 40]. Ice cream dough with a low viscosity
means that it also has a high overrun which makes the texture of the ice cream softer.
This result is compatible with the results presented in Table 1. According to some
references, the carbohydrate content affects the softness of ice cream; although it can
also increase the melting rate [29, 41, 42]. Moreover, the bonding between the ice
crystals and other materials became a factor which affected the hardness or softness of
ice cream [43].
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Flavor to evaluation on ice cream

It is essential to investigate the flavor of ice cream because it is an important factor
which affects the ‘value’ of food [44]. The score from respondents related to ice cream
flavor with the added concentrations of baking soda is displayed in Figure 3c. From this
figure, the highest score (3.84 = 0.62) was obtained from the ice cream with 0.6 wt % of
baking soda added while the lowest score (3.12 £+ 0.73) was for the ice cream without
any addition of baking soda. The score of the ice creams with the additional 0.2, 0.4,
and 0.8 wt % of baking soda were 3.16 + 0.85, 3.56 + 0.58, and 3.52 + 0.77,
respectively. The average score of all sample was 3.44 = 0.76 with the criteria from
‘liked’ to ‘liked moderately’ and, statistically, the addition of baking soda would not
affect to the flavor of ice cream significantly (p > 0.05). This is beneficial for consumers
that may want the flavor of milk to be maintained. Since baking soda has no distinctive
aroma and flavor, the presence of baking soda will not change the milk flavor of the ice
cream. With the addition of NaHCO3, a bond is formed with water, thus producing
NaOH and H,COs;. Since H,CO; is a weak acid and it will decompose into H,O and
CO,, it will not have a noticeable effect on the pH of ice cream. Conversely, the
presence of NaOH in the ice cream increased the pH of the ice cream by a small amount
without changing the flavor. With the addition of 0.2 wt % baking soda, an increase in
the pH of the ice cream dough from the baking soda gave an insignificant effect, but the
sample with the additional 0.6 wt % of baking soda had an increase in the flavor of milk
in the ice cream, and most of the respondents liked this flavor. However, too much
added baking soda (0.8 wt %) in the ice cream dough made the flavor a little more bitter
because the pH of the ice cream changed to base [45, 46], and most respondents did not
like this bitter flavor.

Consumer acceptance
To determine the general preference of the panelists for the ice cream with the addition
of baking soda, consumer acceptance needs to be studied, as shown in Figure 4.

Score

0.0 0.2 04 0.6 0.8
NaHCO3 addition (wt %)

Figure 4. Effect of baking soda addition on consumer acceptance of milk's cow ice
cream (error bars show Standard Deviation and superscript letters are significantly

different (p < 0.05))
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Most panelists liked the ice cream with the addition of 0.6 wt % baking soda with a
score of 4.04 + 0.61. With the addition of 0.6 wt % baking soda, no discoloration was
observed in the ice cream. So, there is a preference toward the white color, good flavor
of cow’s milk, and a soft texture for ice cream. This texture was caused by the small
cavities left behind by CO, gas, even though the melting time decreased due to the weak
bonding between the ice crystals and other materials (sugar, protein, fat). A slightly
harder texture and a little bit of a sour flavor — due to the presence of lactic acid bacteria
(LAB) — in the ice cream without baking soda and in the ice cream with the addition of
0.2 wt % baking soda had a more or less similar score of consumer acceptance with
scores of 3.16 £ 0.75 and 3.16 £+ 0.91, respectively. The score of consumer acceptance
for the ice cream with the addition of 0.4 and 0.8 wt % of baking soda were 3.72 + 0.61
and 3.64 + 0.64, respectively. The average score of consumer acceptance for all samples
was 3.55 £ 0.78 with criteria from ‘liked to ‘liked moderately,” and with a p-value less
than 0.05 had a significant effect and the complete score for all sensory analysis can be
shown in Figure 5 where ice cream with 0.6 wt % of baking soda dominated. From the
previous results, the ice cream with the addition of 0.6 wt % baking soda is acceptable
and even marketable for commercial purpose in the future.

5 —n—0wt%
0.2 wt%
A 0.4 wt%
-v—06wt%
--4--08wt%

Consumer
Acceptance

Texture

Flavor

Figure 5. Effect of baking soda addition on sensory analysis of milk'’s cow ice cream
(error bars show Standard Deviation and superscript letters are significantly

different (p < 0.05))

CONCLUSIONS

The addition of baking soda to produce ice cream from cow’s milk can be an alternative
solution to enhance its quality. The presence of 0.6 wt % baking soda can improve the
physical and sensory properties of the ice cream. The direct effect of the addition of
baking soda with this concentration is that it can maintain high antioxidant activity by
showing a high DPPH scavenging effect after the pasteurization process. It also has a
good viscosity (923 + 28.45 cP), good overrun (54.16 £ 0.40 %), and can maintain the
ice cream dough in neutral pH range (7.26 £ 0.06), although it does slightly decrease the
melting time from 13.27 + 0.69 to 12.3 + 0.67. The addition of baking soda also has no
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significant effect on the color of the ice cream and as seen from the L*, a*, and b*
measurements, the color of the ice cream samples is a light white with a little bit of
grey. The addition of baking soda made the texture of the ice cream softer and creamier
due to the small cavities from CO, bubbles that weaken the bonding between ice
crystals and other ice cream materials such as fat, sugar, and protein. There was no
flavor change with the addition of baking soda and the predominant flavor was still that
of the cow’s milk. Overall, ice cream from cow’s milk with the addition of 0.6 wt %
baking soda has the general acceptance to be consumed by people.
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