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ABSTRACT

Yoghurt is one of the most popular fermented dairy products widely consumed all over the world.
The present study aimed to evaluate the physicochemical, microbial and sensory characteristics of
yoghurt produced by added various levels of Gum Arabic and Guar gum (stabilizers).
Physicochemical characteristics, microbial characteristics and sensory evaluation of processed
yoghurt samples were conducted under laboratory conditions by standard methods. The results
showed that yoghurt produced by the addition of Gum Arabic at concentrations (0.2, 0.35, and
0.5%) had less serum separation (1.6, 1.4, and 3.3 ml/l) after 9 days compared with that produced
by adding Guar gum (4.5., 3.1., 0.0 ml/lit), respectively, and their mixture (4.3., 6.1. and 3.5 ml/l).
Results reported significant differences in pH values (4.9, 4.5, and 3.9) during storage (0, 3, and 9
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improve the quality of yoghurt.

days), respectively for all types of stabilizers added. The results illustrated significant differences in
total solid (7—8%) at different concentrations during the storage period. The study showed no
significant difference in stabilizers (Gum Arabic and Guar Gum). The effect of storage on microbial
characteristics was determined and the results showed that all microbial characteristics except
coliform bacteria showed a significant decrease in the supplemented yoghurt samples compared
with those of control yoghurt, while no effect with stabilizer concentration on microbial
characteristics. Sensory characteristics (texture, color, and overall acceptability) were significantly
improved, while the flavor was not affected with type and concentrations of stabilizers, but affected
with storage period. Yoghurt processed with the addition of Gum Arabic had best quality
characteristics than yoghurt made with addition Guar gum and a mixture of them. The study
recommended doing more researches in rheological, microbial, and sensory characteristics to
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sensory properties.

1. INTRODUCTION

Yoghurt is one of the most popular fermented
milk products in the world and contains beneficial
viable micro-organisms that compete with
pathogenic bacteria for nutrients and space [1-2].
Yoghurt or the yogurt-manufacturing technique is
an ancient one, dating back to thousands of
years. Symbiotic thermophilic starter cultures,
namely  Lactobacillus  delbrueckii  subsp.
bulgaricus and Streptococcus salivarius subsp.
thermophilus, were the principal starter strains
used in the yogurt preparation [3]. Yogurt is often
included in the lists of healthy foods due to its
high nutritive value. It is an excellent source of
proteins, vitamins, and minerals. Yogurt can be
prepared specifically to meet particular nutritional
requirements of people whose normal processes
of metabolism are altered or those who want a
particular effect by controlled intake of foods or
certain nutrients [4]. The main ingredient in
yoghurt is milk, the type of milk depends on the
type of yoghurt also stabilizers used in yoghurt to
improve the body and texture by increasing
firmness, preventing separation of the whey, and
helping to keep the fruit uniformly mixed in the
yoghurt. The texture is one of the main
characters that define the quality of yogurt. The
most frequent defects related to yogurt texture,
which may lead to consumer rejection, are
apparent viscosity variations and the occurrence
of the physical attributes of yogurts, including the
lack of visual whey separation and perceived
viscosity, are crucial aspects of the quality and
overall sensory consumer acceptance of yogurts
[5]. Syneresis can be reduced by adding
stabilizers that interact with the casein network.
The viscosity of yogurt is affected by
homogenization, pH, processing parameters
(stirred or set yoghurt), and heat treatment. A
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primary stabilizer, such as carboxymethyl
cellulose (CMC), LocustBean Gum (LBG),
Alginate, or Guar, gum, can be used as a
thickener in conjunction with a secondary
stabilizer, such as Carrageenan to reduce
syneresis [6]. In the food industry, guar gum is
used as a thickening and stabilizing agent in a
wide variety of food [7]. It is demonstrated that
while Gum Arabic adsorbs strongly and
effectively onto the oil droplets via its
proteinaceous moieties, guar gum and locust
bean gum adsorb weakly and, for the most part,
only “precipitate” on the oil surface, and form
birefringent layers of the polymer oriented with its
hydrophobic mannose backbone facing the oil
[8]. The gums could control the rheology and
texture throughout the stabilization of emulsions,
suspensions, foams, and starch gelatinization [9].
Some studies have been conducted on the effect
of some gums on the physicochemical properties
of ice cream [10], and various studies have
evaluated the effect of guar gum on the
physicochemical, sensory, and flow behavior
characteristics of yoghurt [11,12-13]. They found
that the addition of guar gum increased the
viscosity and sensory properties of yoghurt. This
study aimed to investigate the effect of
supplementation of yoghurt with Gum Arabic and
Guar gum on some physicochemical, microbial,
and sensory characteristics of Yoghurt.

2. MATERIALS AND METHODS
2.1 Materials

Skim milk powder (50 Kg), butter oil (4 Kg), and
starter culture (1:1 combination of Streptococcus
thermophilus and Lactobacillus bulgaricus were
obtained from Best Factory for Dairy and Juices



products (Khartoum). Guar and Gum Arabic were
supplied by Khartoum Gum Arabic Company Ltd.

2.2 Methods
2.2.1 Yoghurt production

Yoghurt was manufactured according to the
method described by [14]. Yoghurt made from
skimmed milk powder (10.5%) solids-non-fat
(S.N.F) and butter oil (1.5%) with the addition of
starter culture at the rate of (3%). Guar gum,
Gum Arabic, and a mixture of the two stabilizers
at ratio 1:1 was added to reconstituted milk at
0.2%, 0.35%, and 0.5% (w/v). Skim milk powder,
stabilizers, and butter oil were mixed and added
to warm water at 45°C and stirred for half an
hour by an emulsifier to breakdown fat particles
into smaller ones as a pre-step for
homogenization. The mixture was homogenized
for 10 minutes at 1430 revolution per minute
(rpm) using a homogenizer (Ultrasonic). Then the
mixture was pasteurized at 85°C for 30 minutes
using a water bath. After cooling at 45°C the
starter culture was added at the ratio of 3% (v/v),
then the mixture was packed in labeled
disinfected cups, covered by aluminum foil, and
incubated at 45°C for 4 hours. After 4 fours,
yoghurt was removed from the incubator and
stored in a cooler at 10°C for 9 days and
analyzed at intervals of 3 and 9 days.

2.2.2 Physicochemical analysis

The fat content was determined by the Gerber
method according to [15] as follows: 9.5 milliner’s
851f sulfuric acid (density1.815 mg/ml at 20°C
and distilled water at 3 ml of amyl alcohol
(density 0.814-0.816 mg malt 20°C) and distilled
water at 20°C, and (rpm) for 15 minutes, and the
tubes were then transferred to a bath at 65°C.
For 3 minutes. The fat percent was then read out
directly from the fat column. The Total Soluble
Solids (TSS) were determined as per the method
described by [16] using a Digital-Bench-
Refractometer. Before use, the instrument was
cleaned and adjusted to zero at 20°C using
distiled water. An appropriate quantity of
samples of each product prepared was placed on
the prism-plate of the refractometer with the help
of a glass rod and folding back the cover. For
each sample, the instrument was calibrated
using distilled water. The reading that appeared
on the screen was directly recorded as total
soluble solids as Brix. Serum was determined by
putting 25ml of yoghurt sample on filter paper.
After 2 hours the volume was collected in ml per

Salih et al.; ARRB, 35(11): 33-44, 2020; Article no.ARRB.62151

35

25 ml of initial yoghurt sample. pH values were
measured using an electric pH meter model 501
according to [16].

2.2.3 Microbiology tests

For the accomplishment of the microbiological
analysis, serial of dilutions was prepared, for this;
the samples were homogenized with peptone
water. 10 grams of each sample was weighed
and added to a conical flask containing 90ml of
0.1% peptone water and shaking well for 30 min
using a shaker (15 rpm). This dilution is referred
to as a mother solution (dilution 10”). One ml of
mother solution was pipette with a sterile pipette
into 9 ml sterile peptone water (dilution 10'2) and
serial decimal dilution up to 10'5). The total viable
count per ml of sample was obtained by pour-
plating suitable in triplicates on plate Count Ager
(Oxoid) following the method of APHA, (1967).
Incubation was accomplished at 37C° for 48
hours. Lactic acid bacteria count was determined
according to the method described by Kiss,
(1984), using MRS media, after anaerobic
incubation at 37°C for 48 hours the different
types of colonies were counted. Plates
containing between 30 and 300 colonies were
counted a colony-forming unit (C.F.U) per ml of
the sample. Yeast and mold were enumerated
according to [17] using potato Dextrose Agar
(PDA). The plates were incubated at 25C° for 3-5
days, plates containing between 30-300 colonies
were counted as colony forming units (C.F.U/ml).
Coliform  bacterial count was determined
according to [17] using Mac Conkey broth. The
tubes were incubated at 37°C for 48 hours.
Positive tubes gave gas in Durham tubes. Then
the positive tubes were subcultured into an EC
broth medium and then incubated at 44°C for 24
hours to determine the Coliform bacteria, the
tube showing any amount of gas production were
considered positive. Salmonella count was
determined according to [18]. 100 ml of samples
was incubated at 37°C for 24 hours. Then 10 ml
were drawn aseptically and added to 100 ml
Selenite Broth. The broth was incubated at 37°C
for 24 hours then with a loopful streaking was
done on dried Bismuth Sulphite agar plates. The
plates were then incubated at 37°C for 72 hours.
Black metallic sheen discrete colonies indicated
the presence of Salmonella. A confirmatory test
was carried out by taking a discrete black.
Staphylococcus aureus counts were investigated
by the procedure of [19]. 0.1 was plated onto
Baird Parker Agar media and inoculums were
distributed evenly using a sterile glass rod. The
plates were then incubated at 37°C for 24 — 48



hours and the counts were presented as colony-
forming units per gram (cfu/g).

2.2.4 Sensory evaluation

All kinds of yoghurt were displayed for sensory
evaluation using 15 panelists on the second day
of storage. The panelists were asked to evaluate
samples by appearance, flavor, texture, overall
ranking, and using 5 points, top mark for 5, and
less marked for 1.

2.2.5 Statistical analysis
Statistical analysis was done using Statistical

Package for Social Studies Software SPSS.
Complete Randomized Design was used to

estimate the chemical, microbiological, and
sensory characteristics of the yoghurt.

3. RESULTS AND DISCUSSION

3.1 Physicochemical Properties of

Yoghurt Produced by Gum Arabic

The result of the physicochemical of yoghurt
products using Gum Arabic as a Stabilizer are
presented in Table 1. The total solid content of
yoghurt produced by using 0.2% concentrations
of Gum Arabic as a stabilizer at 0,3,9 days
were 8.59,8.11, 7.99%, respectively. and
8.61,8.09,7.99 at 0.35% Gum Arabic, also
8.62,8.11,7.99 at concentration 0.5%. The total
solid content of yoghurt samples was affected
significantly by the storage period. The highest
total solid (8.62,) was found at day zero, while
the lowest one (7.99%) on day 9. This result is in
agreement with those reported by [20], who
found that the addition of Prunus cerasus gum
exudates (PCGE) at evaluated concentrations
had an increasing effect on total solids contents
of yogurt. Also, similar values of total solids were
reported by [21], who found the total solids were
continued increasing with an increased amount
of Gum powder. The pH values of yoghurt
produced by the addition of 2% Gum Arabic at 0,
3, and 9 days were 4.5, 4.1, and 3.9,
respectively. Besides, pH values of yoghurt
supplemented with 0.35% and 0.5% Gum Arabic
were 4.1, 4.1, 3.9 and 4.2, 3.9, 3.9, respectively.
The pH values of the yoghurt samples showed
were significantly increased from 4.5 at day zero
to 3.9 on day 9. The apparent decline in pH
values could be attributed to the continuation of
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fermentation by lactic acid bacteria. These
results were in close agreement with those
obtained by [22]., who reported that the pH
values there are significant differences in pH
values of Yoghurt and fermented milk (Robe)
during the storage period and stabilizer
concentration. Moreover, [23-24], reported a
reduction in pH values yoghurt by the addition of
chitosan stabilizer during 20-day storage. Table 1
presented the serum separation values of
yoghurt produced by addition of 0.2% Gum
Arabic at 0,3,9 days of storage are 0.0 ,0.0,1.1
ml, respectively, and 0.5,1.3,1.5 ml at 0.35%
Gum Arabic concentration also 0.6,1.2,1.5 ml at
0.5% concentration of stabilizer. The results
indicated that there were highly significant
differences in the serum separation values due to
all the treatments. This result was near than
results obtained by [21-25] who reported that the
serum separation values were increased with
increasing storage time and decreased with an
increasing amount of gums. [26,27-28], have
reported that the utilization of thickener can be
utilized as an appropriate method for controlling
syneresis of fermented milk. Results in Table 1
illustrates the fat content of yoghurt produced by
addition of 0.2% and 0.35% Gum Arabic at 0,3,9
days were 0.95, 0.56, 0.39%, respectively, and
0.95, 0.49, 0.29%, respectively and 1.03, 0.59,
0.38 at 0.5% concentration of stabilizer. The fat
content of the yoghurt produced by the addition
of different stabilizers was affected significantly
by the storage period. These results were less
than the results obtained by [21]. Who reported
that the fat content results are 1.80, 1.87, 2,00 at
0,5,10 days, respectively. Also, [22] found that
the fat content of fermented milk (Robe)
formulated by Gum Arabic decreased during
refrigerated storage for 7 and 15 days. The
protein of yoghurt produced by addition of 0.2%
Gum Arabic at 0, 3,9 days are 2.89, 2.41, 2.10%,
respectively, and at 0.35% Gum Arabic were
2.90, 2.33, 2.14%, respectively and at 0.5% Gum
Arabic concentration were 2.78, 2.39, 2.01%,
respectively. The protein content of the yoghurt
production was affected significantly by the
storage period. The highest protein content
(2.89%) was observed at zero-days, while the
lowest one (2.01%) on day 9. These results were
similar to those obtained by [21], who reported
significant differences in protein contents during
the storage period which were 4.27, 5.48, 5,84 at
0,5,10 days in Yoghurt supplemented with 0/5%
Gum Arabic, respectively.
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Table 1. Physicochemical of yoghurt product using Gum Arabic as a stabilizer (Means)

Stabilizer Stabilizer Storage Time Total Solid pH Serum Fat content %  Protein %
Concentration % Days % separation (ml)
GA 0.2 0 8.59+0.09° 4.5+0.07° 0.0 0.95+0.09° 2.89+0.03°
3 8.11£0.10° 4.1+0.30° 0.0 0.56+0.70° 2.41+0.11°
9 7.99+0.90° 3.9+0.40° 1.1£0.10° 0.39+0.05° 2.10£0.07°
GA 0.35 0 8.61+0.08° 4.1+0.10° 0.5+0.70¢ 0.95+0.02° 2.90+0.90°
3 8.09+0.11° 4.1+0.10° 1.3+0.40° 0.49+0.50° 2.33+0.10°
9 7.99+0.06° 3.9+0.70° 1.5+0.20° 0.29+0.10° 2.14+0.04°
GA 0.5 0 8.62+0.40a 4.2+0.60° 0.6+0.01¢ 1.030.03? 2.78+0.40°
3 8.11+0.30° 3.9+0.10° 1.2+0.08° 0.59+0.02° 2.39+0.20°
9 7.99+0.20° 3.9+0.30° 1.5+0.09° 0.380.10° 2.01+0.22°

GA: Gum Arabic. Similar superscript letters in the same column mean there is no significant difference (P< 0.05)
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3.2 Physicochemical Properties of

Yoghurt Produced by Guar Gum

The result of total solids, pH, serum separation,
fat content, and protein of yoghurt during 0, 3, 9
days at different concentrations of the stabilizer
are shown in Table 2. The total solid content of
yoghurt produced by the addition of 2% Guar
Gum at 0, 3, and 9 days were 8.50,8.08,7.80,
respectively. Also, the total solid content of
yoghurt supplemented with 0.35% and 0.5%
Guar Gum at 0, 3 and 9 days were 8.55, 8.01,
7.88, and 8.61, 8.10, 8., respectively. There are
significant differences between the results of total
solid during the storage period, on the other
hand, the concentration of stabilizer does not
affect in total solid during the storage period.
These results agreed with that reported by [29],
who found total solid at different storage periods
are 8.46, 8.17, and 7.92 at 0,3,10 days,
respectively. pH values of yoghurt produced by
the addition of 0.2% Guar Gum at 0,3,9 days
were 4.1, 3.9, 3.5, respectively, and at 0.35%
Guar Gum were 3.5, 4.1, 3.9, respectively and at
0.5% Guar Gum concentration were 3.6, 3.4, 3.,
respectively. There are significant differences
between results during the storage period and
stabilizer concentration. The results are not far
from those reported by [30], who reported that
the pH values are less than 4.0. Also, Table 2
presented the serum separation values of
yoghurt produced by the addition of Guar Gum
0.2% at 0,3,9 days were 4.0., 4.1, 45,
respectively, and at 0.35% Guar Gum were 2.0.,
3.0., 3.1., respectively and at 0.5% Guar Gum
concentration were 0,0,0., respectively. There
are significant differences between results during
the storage period and stabilizer concentration.
The serum separation was significantly affected
by the addition of different levels of Guar Gum.
This result is in agreement with those reported by
[20], who found the addition of Prunus cerasus
gum exudates (PCGE) had a significant effect on
syneresis. Table 2 shows the fat content of
yoghurt produced by addition of Guar Gum 0.2%
at 0,3,9 days were 0.99, 0.51, 0.37, respectively,
and at 0.35% Guar Gum were 0.98, 0.52, 0.31.,
respectively and at 05% Guar Gum
concentration were 0.99, 0.56, 0.37, respectively.
The fat content yoghurt was no significant
affected by the levels of Guar Gum. Fat contents
determined in the present study were relatively
similar to those reported by [21], who reported
that the fat content yogurt produced by adding
different levels of Gum statistically was no
significant difference between all samples during
the storage period. The protein content of
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yoghurt produced by the addition of Guar Gum
0.2% at 0,3,9 days are 2.80, 2.48, 2.12 (Table 2),
respectively, and at 0.35% Guar Gum were 2.82,
2.30, 2.19., respectively and at 0.5% Guar Gum
concentration were 2.75, 2.32, 2.05, respectively.
The protein content of yogurt produced by the
addition of different levels of Guar Gum
statistically was significantly different between all
samples during the storage period.

3.3 Physicochemical Properties of
Yoghurt Produced by Adding Mixture
of Gum Arabic and Guar Gum (1:1)

The result of total solids, pH, serum separation,
fat content, and protein of yoghurt are during 0,
3, 9 days of storage at different concentrations of
the stabilizer are shown in Table 3 showed the
value of total solid of yoghurt produced by using
0.2% concentrations of Gums mixture as a
stabilizer at 0, 3, 9 days are 8.58, 8.08, 7.94%,
respectively, and at 0.35% and 0.5% Gums
mixture concentration 0,3,9 days are 8.57, 8.04,
7.95% and 8.61, 8.12, 7.92%, respectively. There
are significant differences between the results of
the total solid during the storage period. Also, in
this table show the pH values of yoghurt
produced by the addition of Gums mixture as a
stabilizer in 0.2% concentration at 0, 3, 9 days
are 4.1, 4.2, 3.7, respectively, and 4.5, 4.3, 4.0 in
0.35% Gums mixture concentration, and 4.2, 4.1,
4.0 in 0.5% concentration of stabilizer. There are
significant differences between results during the
storage period. The Table 3 presented the serum
separation values of yoghurt produced by the
addition of a mixture of Gums in concentrate
0.2% at 0,3,9 days are 3.5, 3.6.,, 4.3 ml,
respectively, and at 0.35% of the mixture of
Gums were 5.8, 6.6, 6.1 ml., respectively and at
0.5% of the mixture of Gums, concentration was
3.5, 1.9, 3.5ml, respectively. There are significant
differences between results during the storage
period and stabilizer concentration. This result
was in agreement with that reported by [31] who
found that the whey separation decreased with
the addition of Gum Arabic from 5.67 to 1.55 ml
in control fermented milk (Robe) and Robe
supplemented with 10% Gum Arabic. The fat
content of yoghurt produced by the addition of
Gums mixture in concentrate 0.2% at 0,3,9 days
are 0.96, 0.56, 0.30, respectively, and at 0.35%
of the mixture of Gums were 0.91, 0.57, 0.39,
respectively and at 0.5% of the mixture of Gums,
concentration were 0.97, 0.55, 0.33, respectively
There are significant differences between results
during the storage period. The protein content of
yoghurt produced by the addition of Gums



mixture in concentrate 0.2% at 0,3,9 days in
Table 3 are 2.88, 2.43, 2.09, respectively, and at
0.35% of the mixture of Gums were 2.87, 2.30,
2.12, respectively, and at 0.5% of the mixture of
Gums, concentration were 2.74, 2.35, 1.99,
respectively. There are significant differences
between results during the storage period.

3.4 Microbiological Characteristics
(c.f.u/ml) of Yoghurt

The result of the total count, lactic acid bacteria,
coliform, mold and yeast, staphylococci, and
salmonella of yoghurt during 0, 3, 9 days at
different types of the stabilizer are shown in
Table 4. Table 4 presented total count bacteria at
0,3,9 days in yoghurt sam?Ie produced by
using0.5% Gum Arabic 7.5%10°, 9.5><105, 8.9x10,
respectively. There are significant differences in
the total count during the storage period which
was increased during storage. The total count
bacteria at 0,3,9 days in yoghurt sample
produced by adding 0.5% Guar Gum are
6.5%10° 9.0x10°, 8.2x10, respectively. There are
significant differences in the total count during
the storage period which were an increase during
the storage period. Table 4 reported lactic acid
bacteria growth at 0,3,9 days in yoghurt sample
produced by using 0.5% Gum Arabic were
8.4x10°, 1.5x10° 8.6x10°, respectively. There
are significantly differences in lactic acid bacteria
during the storage period. Similar results were
found by [32], who found the mean lactic acid
bacteria counts of all yoghurts were not
significantly different, indicating that yoghurt
lactic acid bacteria were not inhibited during
fermentation. Coliform bacteria in yoghurt sample
produced by using 0.5% Gum Arabic at 0, 3, 9
days are 2.4x 10, 1.9x 10, 1.5x10 (Table 4),
respectively. There are significant differences in
coliform bacteria during storage. These results
are higher than those reported by [25], in which
no coliform groups were detected. Whereas no
detected coliform bacteria in all yoghurt samples
produced by using Guar Gum. The colonies'
number of mold and yeast in yoghurt produced
by using 0.5% Gum Arabic as a stabilizer at 0,3,9
days are 0, O, 4.4><10,4 respectively. There are
significant differences in results during the
storage period. On the other hand, the growth of
mold and yeast in yoghurt produced by using
Guar Gum were 0, O, 7.O><10,2 respectively.
There are significant differences in results during
storage period. The mold and yeast showed an
increase according to the storage period. These
results were higher than that report by [25],
which no mold and yeasts were detected. Also,
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Table 4 reported the growth of Staphylococcus in
yoghurt produced by using 0.5% Gum Arabic as
a stabilizer at 0, 3, 9 days are 2.5%10, 0, 2.5><10,2
respectively. The growth of staphylococcus in
yoghurt produced by using 0.5% Guar Gum as a
stabilizer at 0, 3, 9 days are 1.5x10, 4x10,
2.0x10°, respectively. No Salmonella was
detected in any yoghurt samples produced by
using two types of stabilizing during the storage
period.

3.5Sensory Evaluation of Yoghurt
Produced by Adding Gum Arabic

The data in Table 5 gives the average scores of
the color of yoghurt produced by using 0.2%
concentration of Gum Arabic at storage period 0,
3, 9 days are 4.3, 4.2, 4, respectively, and 4.0,
3.8, 3.8 at stabilizer concentration 0.35%, also
showed the color scores 3.9, 3.8, 3.1 at stabilizer
concentration 0.5% at same storage period.
These results are similar to those reported by
[21], who declared that the color was affected
with stabilizer concentration. The Table 5
reported the average scores of the texture of
yoghurt produced by using 0.2% concentration of
Gum Arabic at storage period 0, 3, 9 days were
4.2, 41, 3.8, respectively, and 4.4, 4.2, 41 at
stabilizer concentration 0.35%, also mentioned
the texture scores 4.9, 4.8, 4.7 at stabilizer
concentration 0.5% at same storage period.
There are significant differences in results
according to the storage period and stabilizer
concentration. The texture became more liquor
according to the storage period and coherent
according to stabilizer concentration. These
results are similar to those reported by [21-25],
who found that the texture effect with the addition
of Arabic gum and xanthan and carrageenan
gums. Also, similar results have been reported by
[33], who found that increases in the
concentration of stabilizers increase the score of
texture. The average scores of flavor of yoghurt
produced by using 0.2% concentration of Gum
Arabic at storage period 0, 3, 9 days are 3.2, 3.0,
3.5 (Table 5), respectively, and 3.1, 3.1, 3.2 at
stabilizer concentration 0.35%, also mentioned
the flavor scores 3.2, 2.8, 2.9 at stabilizer
concentration 0.5% at storage period 0,3,9 days,
respectively. There are no significant differences
in results according to the storage period and
stabilizer concentration. The flavor became more
acidic according to the storage period. These
results are similar to those reported by [25], who
mentioned that no undesirable flavor was
detected in any of the treatments by addition
xanthan and carrageenan gums. [28] reported



that the addition of xanthan gum had no adverse
effect on the flavor of yoghurt, whereas it did
affect texture and body. The table also explains
the overall acceptability of yoghurt which
produced by using 0.2% concentration of Gum
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3.6, respectively, and 3.5, 3.5, 3.5 at stabilizer
concentration 0.35%, also mentioned the texture
values 3.6, 3.5, 3.6 at stabilizer concentration
0.5%. There are no significant differences
between overall acceptability scores.

Arabic at storage period 0, 3, 9 days are 3.5, 3.6,

Table 2. Physicochemical of yoghurt product using Guar gum as a stabilizer (Means)

Stabilizer Stabilizer Storage Total pH Serum Fat Protein

Concentration Time Solid separation content %

% days % (mI) %
GG 0.2 0 8.50+0.05 4.1+0.60 4.0 0.99+0.30 2.80+0.20
3 8.0810.05 3.940.09 4.1 0.51£0.50 2.48+0.10
9 7.80+0.04 3.5+t0.05 4.5 0.37£0.50 2.12+0.40
GG 0.35 0 8.55+0.30 3.5+0.01 2.0 0.98+0.80 2.82+0.06
3 8.01£0.20 4.1+0.07 3.0 0.52+0.06 2.30+0.02
9 7.88+0.03 3.9+0.03 3.0 0.31£0.01 2.19+0.09
GG 05 0 8.61+0.01 3.620.90 O 0.9940.09 2.75+0.50
3 8.10+0.10 3.4+0.02 O 0.56+0.01 2.32+0.80
9 8.01+0.09 3.2¢0.10 O 0.37+£0.09 2.05+0.90
GG: Guar Gum

Table 3. Physicochemical of yoghurt product using a mixture of Gum Arabic and Guar gum as
a stabilizer (Means)

Stabilizer Stabilizer Storage Total pH Serum Fat Protein
Concentration Time Solid separation content %
% Days % (ml) %
GX 0.2 0 8.58+0.00 4.1+0.00 3.5 0.96+0.00 2.88+0.00
3 8.08+0.00 4.2+0.00 3.6 0.56+0.00 2.43+0.00
9 7.94+0.00 3.7+0.00 4.3 0.30+0.00 2.09+0.00
GX 0.35 0 8.57+0.00 4.5+0.00 5.8 0.91£0.00 2.87+0.00
3 8.041+0.00 4.310.00 6.6 0.57+0.00 2.30+0.00
9 7.95+0.00 4.0£0.00 6.1 0.39+0.00 2.12+0.00
GX 05 0 8.61+0.00 4.2+0.00 3.5 0.97+0.00 2.74+0.00
3 8.12+0.00 4.1+0.00 1.9 0.55+0.00 2.35+0.00
9 7.92+0.00 4.0£0.00 3.5 0.33+0.00 1.99+0.00

GX: Mixture of Gum Arabic and Guar Gum at ratio (1:1)

Table 4. Microbiological Characteristics (c.f.u/ml) of yoghurt samples stored for 0, 3 and 9 days

Parameter Yoghurt
Zero time Day 3 Day 9

GA GG GA GG GA GG
Total count 7.5 % 10° 6.5 x 10° 95x10° 9.0x10° 89x10° 82x10°
Lactic acid 8.4 x 10° 8.5x 10° 1.5x10®° 25x10° 86x10° 88x10°
Coliform 24 23 19 18 15 ND
Mold and Yeast ND ND ND ND 4.4 x10*  7x10°
Staphylococcus 2.5x 10 1.5%x 10 ND 4x10 25%x102  2.0x10°
aureus
Salmonella ND ND ND ND ND ND

GA: Yoghurt has Gum Arabic as a stabilizer; GG: Yoghurt has Guar gum as a stabilizer; ND: Not detected
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Table 5. Sensory evaluation of yoghurt produces by adding Gum Arabic as a stabilizer

Stabilizer  Stabilizer Storage Time Color Texture  Flavor Overall
Concentration % Days acceptability
GA 0.2 0 43 4.2 3.2 3.5
3 4.2 4.1 3.0 3.6
9 4.0 3.8 3.5 3.6
GA 0.35 0 4.0 4.4 3.1 3.5
3 3.8 4.2 3.1 3.5
9 3.8 4.1 3.2 3.5
GA 0.5 0 3.9 4.9 3.2 3.6
3 3.8 4.8 2.8 3.5
9 3.1 4.7 29 3.6
G.A = Gum Arabic
3.6 Sensory Evaluation of Yoghurt significantly influenced by the aroma scores of

Produced by Adding Guar gum

The data in Table 6 presented the average
scores of the color of yoghurt produced by using
0.2% concentration of Guar Gum at storage
period 0, 3, 9 days are 2.0, 1.5, 1.4, respectively,
and 3.0, 2.7, 1.2 at stabilizer concentration
0.35%, also showed the color scores 3.1, 3.4, 1.5
at stabilizer concentration 0.5% at same storage
period. There are significant differences in results
according to the storage period and stabilizer
concentration. These results are near to that
reported by [32], who found that the color score
was significantly affected by the addition of guar
gum. The table as well as reported the average
scores of the texture of yoghurt produced by
using 0.2% concentration of Guar Gum at
storage period 0, 3, 9 days are 1.5, 1.4, 1.2,
respectively, and 1.6, 1.5, 1.4 at stabilizer
concentration 0.35%, also mentioned the texture
values 3.3, 3.1, 1.3 at stabilizer concentration
0.5% at same storage period. There are
significant differences in results according to the
storage period and stabilizer concentration. The
texture became more liquor according to the
storage period and coherent according to
stabilizer concentration. These results are
consistent with the findings of [32], who reported
that Guar gum affected the texture of yogurt. The
data in Table 6 showed the statistical results of
the flavor of yoghurt produced by using 0.2%
concentration of Guar Gum at storage period 0,
3, 9 days are 1.8, 1.4, 1.1, respectively, and 1.8,
2.5, 1.0 at stabilizer concentration 0.35% , also
mentioned the texture scores 2.4, 2.5, 1.0 at
stabilizer concentration 0.5% at storage period
0,3,9 days, respectively. The addition of Guar
Gum did not affect the texture scores. The flavor
became more acidic according to the storage
period. These results are consistent with finding
of [32], who reported that Guar Gum was not
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yogurts. The table also explains the overall
acceptability scores of yoghurt which produced
by using 0.2% concentration of Guar Gum at
storage period 0, 3, 9 days are 1.1, 0.8, 0.8,
respectively, and 1.1, 1.4, 0.8 at stabilizer
concentration 0.35%, also mentioned the overall
acceptability scores 1.9, 1.8, 1.6 at stabilizer
concentration 0.5%. The addition of Guar Gum
did not affect the overall acceptability scores.

3.7 Sensory  Evaluation of Yoghurt
Product by Adding Mixer of Gum
Arabic and Guar Gum

Table 7 reported the average scores of the color
of yoghurt produced by using 0.2% concentration
of the mixture of Gums at storage period 0, 3, 9
days are 2.7, 2.6, 2.6, respectively, and 1.9, 2.7,
2.7 at stabilizer concentration 0.35%, also
showed the color values 3.3, 3.1, 3.0 at stabilizer
concentration 0.5% at same storage period.
There are significant differences in results
according to the storage period and stabilizer
concentration. The data in table showed the
average scores of the texture of yoghurt
produced by using 0.2% concentration of the
mixture of gums at storage period 0, 3, 9 days
are 2.5, 2.1, 2.1, respectively, and 2.6, 2.6, 2.0 at
stabilizer concentration 0.35%, also mentioned
the texture scores 3.2, 3.0, 2.6 at stabilizer
concentration 0.5% at same storage period.
There are significant differences in results
according to storage period and stabilizer
concentration These results are similar to those
reported by [25], who mentioned that the texture
was affected with the addition of types of gums.
The table also mentioned the average scores of
the flavor of yoghurt produced by using 0.2%
concentration of Gum mixture at storage period
0, 3, 9 days are 2.4, 2.8, 2.9, respectively, and
2.5, 2.5, 2.9 at stabilizer concentration 0.35%,
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Table 6. Sensory evaluation of yoghurt product containing a Guar gum as a stabilizer

Stabilizer  Stabilizer Storage Time Color Texture Flavor Overall
Concentration % days acceptability
GG 0.2 0 2.0 1.5 1.8 1.1
3 1.5 1.4 1.4 0.8
9 1.4 1.2 1.1 0.8
GG 0.35 0 3.0 1.6 1.8 1.1
3 27 1.5 25 1.4
9 1.2 1.4 1.0 0.8
GG 0.5 0 3.1 3.3 24 1.9
3 3.4 3.1 25 1.8
9 1.5 1.3 1.0 1.6
GG: Guar Gum

Table 7. Sensory evaluation of yoghurt product containing mixer of Gum Arabic and Guar gum
as a stabilizer

Stabilizer  Stabilizer Storage Time  Color Consistency Flavor Overall
Concentration % days acceptability
GX 0.2 0 27 25 24 25
3 26 21 2.8 27
9 26 21 29 22
GX 0.35 0 1.9 26 25 23
3 27 26 25 26
9 27 2.0 29 25
GX 0.5 0 3.3 3.2 27 3.0
3 3.1 3.0 25 28
9 3.0 2.6 23 2.6

GX: Mixture of Gum Arabic and Guar Gum at ratio (1:1)

also mentioned the texture values 2.7, 2.5, 2.3 at
stabilizer concentration 0.5% at same storage
period. There are no significant differences in
results according to the storage period and
stabilizer concentration. The flavor became more
acidic according to storage period. These results
are consistent with the finding of [25], who
reported that the addition of types of gums had
no effected on the yogurt flavor. The table also
explains the overall acceptability of yoghurt
which produced by using 0.2% concentration of
Gum mixture at storage period 0, 3, 9 days are
2.5, 2.7, 2.2, respectively, and 2.3, 2.6, 2.5 at
stabilizer concentration 0.35%, also mentioned
the texture values 3.0, 2.8, 2.6 at stabilizer
concentration 0.5%. There are no significant
differences between values.

4. CONCLUSION

It is concluded that sensory characteristics
(texture, color, and overall acceptability) were
significantly improved, while the flavor was not
affected with type and concentrations of
stabilizers, but affected with storage period.
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Yoghurt processed with the addition of Gum
Arabic had best quality characteristics than
yoghurt made with addition Guar gum and a
mixture of them. The study recommended doing
more researches in rheological, microbial, and
sensory characteristics to improve the quality of
yoghurt.
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