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ABSTRACT

Reduction of sodium chloride in food products has been reported to lower consumers’ acceptance. In
this research, the physical characteristics and sensory property of an oil in water emulsion containing
sodium chloride, as well as its application in corn soup were studied. The m ain objectives of this this
research were to evaluate salt reduction that could be achieved through emulsion and to obtain a stable
emulsion with mostapplicable viscosityfor corn soup. In research stage |, three different oil concentrations
(23, 28, and 33%) with constant salt and stabilizers concentration were applied into the emulsions. The
resultshowed thatemulsion with 33% oil was significantly more viscous than the others, whilstemulsion
with 23% oil was found to be less salty than the others (a=0.05). Emulsion with 28% oil content was
chosen forresearch stage Il due to appropriate saltiness and viscosity. In research stage ll, different types
and concentrations of thickening agent (1 and 2% tapioca; 0.1 and 0.2% xanthan gum), and emulsifier
concentration (0.5, 1.0, and 1.5% Soy Protein Isolate) were applied into the emulsions with 28% oil. The
viscosity and stability of emulsion were significantly affected by the concentration of stabilizers. Emulsion
with 28% oil content, 0.1% xanthan gum and 0.5% SPI was applied into corn soup. As a result, 25%
reduction in sodium chloride could be achieved without significantly decreasing saltiness.

Keywords: corn soup, o/w emulsion, salt reduction, sensory evaluation, sodium chloride

ABSTRAK

Pengurangan jumlah natrium klorida yang dipakai dalam produk pangan menyebabkan penurunan
penerimaan konsumen. Dalam penelitian ini, dilakukan evaluasi karakteristik fisik dan sensori emulsi
minyak dalam air yang mengandung natrium klorida yang diaplikasikan dalam sup jagung. Tujuan
penelitianini untuk mendapatkan penurunan garam dalam bentuk emulsi yang masih diterima secara rasa
dibandingkan dengan target,dan kemudian mendapatkan emulsi dan viskositas yang paling stabil dalam
aplikasi sup jagung. Pada penelitian tahap I, dibuatemulsi dengan tiga konsentrasi minyak yang berbeda
(23, 28, dan 33%) dengan konsentrasi garam dan bahan penstabil yang konstan. Hasil penelitian
menunjukkan bahwa emulsi dengan 33% minyak secara signifikan lebih kental, sementara emulsi dengan
kadarminyak 23% ditemukan menjadi kurang asin (a = 0,05). Emulsi dengan kadar minyak 28% dipilih
untuk dilanjutkan pada stage 2 karena mempunyai keasinan dan viskositas yang baik. Penelitian tahap I,
jenis dan konsentrasi bahan pengental (1 dan 2% tapioka; 0,1 dan 0,2% xanthan gum), dan instant soy
protein (ISP) (0,5; 1,0; dan 1,5%) diterapkan ke dalam emulsi dengan 28% kandungan minyak. Viskositas
dan stabilitas emulsi secara signifikan dipengaruhi oleh konsentrasi bahan penstabil. Formulasi dengan
emulsi minyak 28%, dan 0,1% xanthan gum serta 0,5% ISP ini diaplikasikan dalam pembuatan sup
jagung. Hasilnya pengurangan 25% natrium klorida dicapai tanpa mengurangi rasa asin secara signifikan.

Kata kunci: emulsi o/w, evaluasi sensori, natrium klorida, pengurangan garam, sup jagung

INTRODUCTION
Increased sodium intake portion has been
proven to hawe a tight relation to high blood
pressure. Two thirds of cardiovascular disease
(CVD) and half of stroke cases were caused by high

*Corresponding Author:
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blood pressure (He and MacGregor, 2009). Accor-
ding to World Health Organization (WHO, 2012),
consumers have been adapted to the high salt lewel,
which makes the consumers’ perceptions towards
low-sodium food products to be less palatable.
Researchers havwe deweloped sewveral methods
to reduce sodium intake. One of those is to
substitute sodium in the table salt with other salts,
such as potassium and calcium chloride (Busch et
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al., 2013). Newertheless, other salts hawe mixed
tastes that are usually described as bitter, medicinal,
or unpleasant, which limit their use (Heidolph et al.,
2011). Other researches carried out a study that salt
intake could be reduced ower period of time or
reduction by stealth (Torrico et al., 2015). In their
studies, the consumption of sodium was reduced
gradually per week without detected by the con-
sumer, which resulted in lower threshold towards
saltiness. Howewer, reduction by stealth is con-
sidered as a slow method and only reducing small
amount of sodium intake. As drawbacks of those
seweral methods hawve been studied, other salt
reduction technique is desired to be evaluated.

One recommended strategy to reduce sodium
in foods is modifying the food matrix properties
which can affect sodium release and saltiness
perception. Noort et al. (2010) modified the matrix of
solid food, which was bread, by concentrating
sodium within small regions of the bread through
layering the salted and unsalted dough. On the other
hand, Busch et al. (2013) explained that in liquid
food, the modification of matrix system could be
accomplished by the use of inert fillers that concen-
trate salt in the aqueous phase, which can also be
applied to emulsion systems.

An emulsion is a mixture of two or more liquids
that are immiscible, in which one liquid is dispersed
in the other (Frasch-Melnik et al., 2010). Lad et al.
(2012) studied that soup prepared with oil in water
emulsion base was perceived saltier than soup
without emulsion. Thurgood and Martini (2010) also
found an enhancing effect of oil in saltiness percep-
tion in 20% oil in water emulsions. The application of
oil in water emulsion is expected to “invisibly” reduce
sodium intake without compromising the saltiness of
the food product. In this research, the salt reducing
method through oil in water emulsion will be
evaluated and applied into food system.

MATERIALS AND METHODS

Materials

Materials used in this research were palm oil
(Tropical, Indonesia), food grade sodium chloride
salt crystalline (+99%) (Cheetam garam Indonesia),
tapioca starch (National Starch, USA), corn kernel
(Indonesia), xanthan gum (Jungbunzlauer Switzer-
land).

Emulsion preparation for research stage | and Il
(Lad et al.,, 2012; Suzuki et al., 2014 with
modification)

The first stage was aimed to obtain the concen-
tration of oil phase in the emulsion that yields the
highest saltiness. In the second stage, the best
result from stage one was treated with different type

and concentration of thickening agent and emulsifier
concentration to obtain the most stable emulsion
with appropriate \viscosity for soup application. In
research stage | and I, aqueous phase was
prepared by weighing and premixing salt, instant soy
protein isolate (ISP) (Shandong Shinoglory, China),
and tapioca starch. In this research, ISP was used
instead of pea protein isolate (PPI) because ISP
have more suitable taste profile than PPIl. The con-
centration of salt, SPI, and tapioca starch used were
constant, which are 1%, and was calculated based
on the total weight of the emulsion. The dry mixed
materials were stirred into distilled water gradually.
In this research, heat were used to improwe solid
phase dissolution in aqueous phase. Aqueous
phase was heated and stirred until 65°C. After rea-
ching the desired temperature, stirring was
continued for two minutes. Meanwhile, the oil phase
was prepared by weighing palm oil with the per-
centages of 23, 28, and 33% of the total weight of
the emulsion. Oil phase was added into the aqueous
phase. Sample then homogenized at 4000 rpm for
four minutes using high shear mixer (Silverson,
USA) then cooled at room temperature (27°C). The
emulsion produced would be analyzed further for its
viscosity, droplet size, and sensory property.

The concentration of oil phase selected for
research stage Il was the one perceived as signi-
ficantly saltier in the stage I. The concentrations of
tapioca starch as thickening agent used in the
second stage were 1.0 and 2.0% of the total
emulsion; meanwhile the concentrations of xanthan
gum (Jungbunzlauer, Swiss) as thickening agent
were 0.1 and 0.2% of the aqueous phase. The
aqueous phase of emulsion stabilized by tapioca
starch was prepared using the same method as
aqueous phase preparation in the research stage |I.
Meanwhile, the aqueous phase of emulsion stabili-
zed by xanthan gum was prepared by weighing and
premixing dry materials, such as salt, SPI, and
xanthan gum. The dry mixed materials were gra-
dually stirred into distiled water. Aqueous phase was
heated and stirred until 70°C. After reaching the
temperature, stirring was continued for two minutes.
In stage ll, due to different concentrations of emul-
sifier and stabilizer, higher temperature was used to
increase the solubility of emulsifier and stabilizer. In
stage Il, oil phase was added into the aqueous
phase. Sample then pre-homogenized at 4000 rpm
for four minutes using high shear mixer (Silverson,
USA) then emulsion was homogenized using
sonicator for five minutes and cooled in room tempe-
rature (27°C). The emulsions were analyzed further
for its stability, viscosity, and droplet size. Corn
puree and soup preparation

Corn puree was prepared by scraping sweet
corn kernels from the cob prior to steaming. After
steamed for 15 minutes, corn kernels were blended
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with water with the ratio corn to water of 3:1 (w/w).
Corn puree was filtered using tea strainer with size
of 595 pm. Corn soup was prepared by adding
emulsion into the puree with the ratio of 1:1 (w/w).

Droplet size measurement (Rietberg et al., 2012
with modification)

Emulsions were imaged around 24 hours after
production on a light microscope (Olympus. USA).
There was a modification of this method in this rese-
arch. The modification was sample dilution followed
by homogenization. The high number of droplets in
the field of view would cause owerlap and prevent
counting, thus, requiring dilution. Sample (200 pL)
was pipetted into 4 mL of distiled water, cowered
with Parafilm, and repeatedly inverted until homoge-
nous. Two pL of diluted sample was pipetted onto a
glass microscopy slide and cowered with a cowerslip.
Samples were imaged with a 400x total mag-
nification and captured with camera (Olympus,
USA). Two slides per samples were prepared and
two images per slide were taken, 30 droplets were
measured for each evaluation. Evaluation were
conducted in three replications.

Viscosity measurement
2013)

Emulsion \iscosity measurements were con-
ducted with viscometer (Brookfield, USA). Emulsions
were taken around 4 hours after production. Emul-
sions were loaded in a 200 mL beaker glass at room
temperature (27°C). Viscosity of emulsion was
measured using a steady-state flow procedure with
shear rates from 0.3 to 100 rpm, using appropriate
spindle. Each emulsion was evaluated in duplicate.
Evaluation were conducted in two replications.

(Daubert and Farkas,

Sensory evaluation (Lawless and Heymann,
2010; Rietberg et al., 2012 with modification)
Sensory evaluation was conducted at the same
day of sample production by selected panel. There
were two types of sensory evaluation, first was
magnitude estimation testing and attribute ranking
test. Twenty individuals consisted of 10 males and
10 females were selected and trained for the
evaluation of saltiness. The panel havwe been sele-
cted through prescreening step, including eva-
luation of health conditions, personal preferences,
food allergy, and capability to estimate proportions.
Additionally, the trained panel hawe been given
several training and tests, such as five basic tastes
recognition and intensity test of the basic tastes.
Selected panel hawe the value of BET of salty taste
at the range of 0.005-0.017. Emulsions were pre-
sented in 10 mL senings in 30 mL shot glass
labeled with a random three-digit blinding code.
Panel were told to take each sample into their
mouths, swish for ten seconds, and evaluate for

saltiness. Panelists were instructed to rinse their
mouth before taking another sample according to
the following procedure: take a bite of plain cracker
and rinse with water to clear the palate and empty
the mouth of cracker pieces.

Experimental design and statistical analysis

The experimental design of the research stage |
was completely randomized single factor design with
three lewels, which was percentage of oil phase in
the emulsion. The experimental design of the rese-
arch stage Il was completely randomized factorial
design with two factors, which were three concen-
trations of SPI as emulsifier and two lewvels of starch
and xanthan gum as thickening agent concentration
in the emulsion. Experimental results of stage | were
analyzed using a one way anova to determine
difference in emulsion viscosity between different oil
concentration. Experimental results of stage Il were
analyzed using two way anova to determine diffe-
rences in emulsion \iscosity and stability between
different type of stabilizers and emulsifiers.

RESULTS AND DISCUSSION

Droplet size of emulsion in research stage |
The result of droplets measurement of emulsion
with different oil concentrations is shown in Table 1.

Table 1. Droplet size of emulsion with different oil
concentration
Concentration of Oil (%)

Diameter Size (um)

23 11.49+7.11
28 13.20+8.66
33 11.52+6.79

This result shows that emulsion with different
concentration of oil had a narrow range of droplet
size, with relatively large standard devations. The
size and variance of emulsion droplets diameter
might be influenced by the method of homogeni-
zation during emulsification and not by the oil
concentration. Additionally, the sample size was
relatively small, which leads to large numbers of
standard dewvations. Rietberg et al. (2012) stated
that the water in oil emulsion droplet size between
few formulas with different oil concentration had no
significant difference each other. Additionally, Lad et
al. (2012) reported that oil in water emulsion and
water-in-oil-in-water emulsion were compared well in
term of droplet size. These authors showed that
different structures of emulsion were still producing
narrow range of droplet size. According to Stobiecka
et al. (2006), the size of milk fat globules more
affected by the effectives of the homogenization
process and not affected by fat concentration.
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Emulsion viscosity with different oil
tration

The \wiscosity of emulsion with different oil
concentration was measured using viscometer and
the result is shown in Figure 1.

concen-
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Figure 1. Viscosity of emulsion with different oil
concentrations

The \iscosity of emulsions with 23, 28, and
33% oil concentration were 13.02, 18.74, and 33.22
cP respectively. After processed using ANOVA, it is
revealed that emulsion with 33% oil was significantly
more viscous than 23 and 28% (a=0.05). This result
implied that the increasing of oil content would lead
to the increasing of viscosity. This makes the emul-
sion with 33% o0il concentration has the highest
viscosity among other emulsions. Stobiecka et al.
(2006) studied that the \iscosity of beverage
emulsion was increased as the oil phase concen-
tration increased. Previous study about milk rheo-
logical also observed that the viscosity of milk varied
linearly with fat content (McSweeney and Fox,
2009).

Saltiness perception of emulsion with different
oil concentrations

Based on the statistical analysis result of
Magnitude Estimation Scaling test, emulsion with oil
concentration of 23% was significantly less salty
than 28 and 33%. Meanwhile, emulsions with 28%
and 33% oil concentration were not significantly
different in saltiness (a=0.05). The statistical result
indicates that higher oil concentration provides
higher saltiness perception. This might be related
with the fact that salt is soluble in water, yet
insoluble in lipid. Hence, higher oil concentration,
which means there is less water in the aqueous
phase, might affect the dilution of the aqueous

phase in the oral processing. It is possible with the
same salt concentration in the mouth, the amount of
salt diluted in saliva is more concentrated when
there is less water in the emulsion.

Other studies related to this research also
reported that as oil phase is increasing, the saltiness
of the emulsion is perceived higher (Torrico and
Prinyawiwatkul, 2015). Torrico and Prinyawiwatkul
(2015) studied that in both NaCl and KCI, the
increasing oil concentrations of oil in water emulsion
increased the intensity of salty taste at various salt
concentrations. Lawrence et al. (2012) evaluated the
effect of composition and texture of emulsion in solid
lipoprotein matrices towards the saltiness per-
ception. They obserned that the fat content in the
milk primarily influences the saltiness perception.
Suzuki et al. (2014) hypothesized oil contributes to
mouth-coating in the tongue that delays the rinsing
of water phase from tongue, which may increase the
saltiness. Meanwhile, Scanlon and Sanders (2007)
studied that fat contributes to activate K* channels in
the taste bud and thus, increases the transmitter
release. Moreower, the author also found that there
is a fatty acid transporter in the taste bud that might
be inwlved in moving fatty acids along the tastant
into receptor cells.

Droplet size of emulsion inresearach stage Il

Droplet size of emulsions with different starch
and emulsifier concentration is shown in Table 2,
whilst droplet size of emulsions with different
xanthan gum and emulsifier concentration is shown
in Table 3. The range of droplet size was narrow,
which was between 9.06 and 11.46 pm, with
standard deviations between 3.28 and 4.96 um. The
droplet size, howewer, was not a parameter to
determine the chosen formula. The variance of
droplet size in the stage Il (refer to Table 2). was
observed to be lower than the droplet size in the
stage | This result obtained might be due to the
sonication process was applied as homogenization
in the stage Il, which led to more uniform droplet
size.

Table 2. Droplet size of emulsions with different
tapioca starch and emulsifier concentration

Emulsifier Starch Diameter
Concentration Concentration Size
(%) (%) (Lm)
0.5 1 9.06+3.34
2 11.17+3.84
1.0 1 11.43+4.96
2 10.37+3.28
15 1 11.05+3.58
2 11.46+4.33
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Table 3. Droplet size of emulsions with different
xanthan gum and emulsifier concentration

Emulsifier Xanthan Gum Diameter
Concentration Concentration Size
(%) (%) (Lm)

0.5 0.1 11.23+4.24

0.2 10.04+3.51

1.0 0.1 11.14+4.32

0.2 10.49+3.94

1.5 0.1 10.39+3.56

0.2 10.47+3.45

One of other studies relating to this research
which conducted by Rietberg et al. (2012), was
obtained emulsion with the range size of 0.34 until
0.43 pm with standard dewviations range of 0.15 until
0.23 pm. These authors used high pressure homo-
genization after they performed high shear mixing
towards the emulsion. This implies that different
method of homogenization could reduce the size of
emulsion droplets, as discussed in the research
stage |. According to McClement (2005), the
variance of droplet size could be reduced by
performing double homogenization process.

Emulsion viscosity with different starch and
emulsifier

The \viscosity of emulsions with different tapioca
starch and emulsifier concentration is shown in
Table 4. Based on the statistical analysis result,
emulsions with tapioca starch concentration of 1%
were significantly less viscous than 2% (a=0.05).

Table 4. Viscosity of emulsions with different starch
and emulsifier concentration

phase. Thus, the increasing of thickening agent con-
centration will lead to the increasing of the viscosity
as well. Statistical analysis shows that the emulsions
stabilized by xanthan gum were significantly more
viscous than those stabilized by tapioca starch
(a=0.05). According to Sworn et al. (2009), xanthan
gum has complex intermolecular aggregations
through hydrogen bonding and polymer entangle-
ments, which leads to stiff molecules that result in
high \iscosity and accounts for the outstanding
suspension stabilizing properties.

Table 5. Viscosity of emulsions with different
xanthan gum and emulsifier concentration

at day seven
Emulsifier Xanthan Gum Viscosity
Concentration Concentration (cP)

(%) (%)

0.5 0.1 94.05+3.177
0.2 547.67 +9.95°

1.0 0.1 144.53+1.40°
0.2 1109.00 +

31.23°

15 0.1 187.58+8.39°¢

0.2 1547.70+ 14.50'

Emulsifier Starch Viscosity

Concentration (%) Concentration (%) (cP)

0.5 1 16.27+2.26°

2 72.47+3.93°

1.0 1 18.76+1.06%

2 53.74+2.22°

15 1 24.61+1.92°

2 83.53+0.44°

Note: Different superscript letter shows significant

difference (a=0.05)

The wiscosity of emulsions with different tapioca
starch and emulsifier concentration is shown in
Table 5. By obsening the statistical analysis of
emusion viscosity with different xanthan gum and
emulsifier concentration, it is found that emulsions
with xanthan gum concentration of 0.1% were also
significantly less viscous than 0.2%. These results
show that thickening agent concentration had a
significant effect towards the \iscosity of the
emulsion. According to Philips and Williams (2009),
thickening agent is one of texture modifiers that
increases the \scosity of emulsion continuous

Note: Different superscript letter

difference (0=0.05)

shows significant

The \iscosity of emulsions increased signify-
cantly as the increasing emulsifier concentration
applied (0.5, 1.0, and 1.5% SPI). It is possible when
the Soy Protein Isolate (SPI) which acts as
emulsifier heated, it underwent some gelation
process. Thus, as the SPI increased, the more
gelation occurred and the \iscosity was increased.
According to Nishinari et al. (2014), when soy
protein heated, the B-sheet formation is encouraged
andthus, leading to network formation or known as
gelation.

Stability of emulsion

Table 6 and 7 show the separation fraction of
the emulsions at day seven. Based on the statistical
analyses, the stability of emulsions was significantly
affected by the concentration of thickening agents
(0=0.05). As the thickening agent concentration
increased, the separation of emulsion was found to
be decreasing. It is also observed that at lower
concentration of thickening agents, i.e. tapioca
starch and xanthan gum, the increasing of emulsifier
concentration produced more stable emulsions.

Meanwhile, at higher concentration of thic-
kening agents, the concentration of emulsifier was
found not to affect the stability of emulsion signify-
cantly. These results might be obtained due to the
emulsions with higher thickening agent concen-
tration had significantly thicker systems, as discus-
sed abowe, which made the effect of emulsifier
towards emulsion \iscosity becomes insignificant.
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According to Sun et al. (2007), the combination of
protein and polysaccharide provides a high surface
activity and high viscosity system, as well as forms
gel-like absorbed layers which can awid the
emulsion to separate. Furthermore, Sworn et al.
(2009) stated that the in the emulsion stabilized by
protein and polysaccharide, the system is more
depending on the concentration of polysaccharide
rather than the protein.

Table 6. Separation fraction of emulsions with
different concentration of tapioca starch
and emulsifier at day sewven

Emulsifier Starch Separation
Concentration  Concentration Fraction at Day
(%) (%) Seven
0.5 1 0.452+0.052°
2 0.085+0.014%
1.0 1 0.317+0.047°
2 0.062+0.013%
15 1 0.241+0.038"
2 0.063+0.008*
Note: Different superscript letter shows significant

difference (a=0.05)

Table 7. Separation fraction of emulsions with
different concentration of xanthan gum and
emulsifier at day seven

Emulsifier Xanthan Gum Separation
Concentration Concentration Fraction at Day
(%) (%) Seven

0.5 0.1 0.050+0.014°
0.2 0.000+0°
1.0 0.1 0.033+0.012"
0.2 0.000+0°
15 0.1 0.022+0.006™
0.2 0.000+0°
Note: Different superscript letter shows significant

difference (a=0.05)

Based on statistical analysis, the most stable
formula stabilized by xanthan gum, i.e. 0.5% SPI
and 0.2% xanthan gum was significantly more stable
compared to the most stable formula stabilized by
starch, i.e. 1.5% SPI and 2% starch. This shows that
xanthan gum provided more stable emulsions
compared to tapioca starch. The result of statistical
analysis shows that the separation fraction of
emulsions stabilized by tapioca starch and xanthan
gum was found to have a tight correlation with their
viscosity (0=0.01). The separation fraction of
emulsions was decreasing as the \viscosity of the
system increases, which means the emulsions with
higher viscosity were more stable. It is possible that
emulsion droplets are trapped in the high viscosity
system. This might limit the movements of droplets
that lead to less coalescence, flocculation, creaming,
and sedimentation occur in the emulsions. Accord-
ing to Taggart and Mitchell (2009), increasing the

viscosity of system is one of effectie ways to
enhance the stability of emulsion, especially with
respect to creaming.

Application of emulsion on corn soup

Table 8 shows the viscosity of emulsion mixed
with corn puree at 70°C. This data is compared to
the wviscosity of commercial corn cream soup at
70°C, as shown in Table 9. Corn soup emulsion that
has the closest viscosity to commercial cream soup
is the one stabilized by 0.1% xanthan gum with 0.5%
SPI.

Table 8. Viscosity of emulsion mixed with corn
puree at 70°C

SPI (%) Xanthan Gum (%) Viscosity (cP)

0.5 0.1 3827+808

0.5 0.2 9158+1148

1.0 0.1 54831574

15 0.1 13630£1051

Table 9. Viscosity of commercial corn cream soup

at 70°C
Brand Viscosity (cP)
Brand A 38231146
Brand B 3337+£110

Emulsion with oil concentration of 28% and
stabilized by 0.1% xanthan gum and 0.5% SPI was
chosen to be applied into corn soup. Based on the
statistical analysis result for the first attribute ranking
test, soup with 1.5 and 1% salt and 1% salt emulsion
were significantly different each other. As shown in
Table 10, soup with oil in water emulsion salt had
the saltiness intensity between soups without
emulsions with 1 until 1.5% salt addition (a=0.05).
This result led to the second attribute ranking test
with samples of soups added with 1.25 and 1.30%
salt and 1.0% emulsion salt, as shown in Table 11.
The statistical analysis result of the second ranking
test indicates that soup with 1.30% salt was
significantly perceived saltier than the other two
soups (0=0.05). Since soup with 1.25% salt and 1%
salt oil in water emulsion had no significant
difference each other, it could be said that oil in
water emulsion containing salt with this formula
could reduce the usage of salt up to 25%.

Table 10. Total score of ranking test of soup added
with 1.0 and 1.5% salt and 1.0% emul-
sion salt for screening appropriate salt
concentration

Salt Contentin Soup

Total Score of Ranking Test

1.50% 26°
1.00% (emulsion) 55°
1.00% 69°

Note: Different superscript letter

difference (a=0.05)

shows significant
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Table 11. Total score of ranking test of soup added
with 1.25 and 1.30% salt and 1.0%
emulsion salt

Salt Contentin Soup

Total Score of Ranking Test

1.30% 35
1.25% 51°
1.00% (emulsion) 64°

Note: Different superscript letter shows significant
difference (0=0.05)

CONCLUSIONS

The physical characteristics of oil in water
emulsion containing sodium chloride including
droplet size, \iscosity, and stability havwe been
evaluated. From this research, it is obtained that
droplet size of oil in water emulsions was between
9.06 and 13.20 pm, with relatively large standard
deviations. Meanwhile, the \iscosity and stability of
emulsion was significantly affected by oil content
and concentration of thickening agent and
emulsifier. Xanthan gum stabilized emulsions were
found to be significantly more stable and more
viscous compared to those stabilized by tapioca
starch. The sensory property of the emulsions has
been evaluated. Based on the results, oil in water
emulsion containing sodium chloride was perceived
saltier than sodium chloride solution with the same
concentration. Furthermore, the increasing of oil
content in the emulsion significantly increased the
saltiness. Lastly, it is also found that when applied
into corn soup, oil in water emulsion with 1.0%
sodium chloride, 28% oil, 0.5% SPI, and 0.1%
xanthan gum had no significant difference in term of
saltiness with corn soup containing 1.25% sodium
chloride. This implied that emulsion with this formula
could reduce the usage of sodium chloride up to
25% without decreasing saltiness significantly.
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