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1- Introduction

Functional or functional food products
contain compounds that may be considered
as bioactive compounds and cause health-
promoting properties [1]. Different dairy
products can have good potential for
functional food products [2]. Probiotic
products are an important category of
functional foods [3] which have different
effects on human health due to the presence
of probiotics [4]. Those dairy products that
have a higher fat percentage have a higher
protective effect to help the probiotics
survive [5]. For example, in fermented
buffalo milk, high fat content preserves the
viability of Lactobacillus acidophilus and
increases resistance to acidity during
product storage [6]. For other products with
high fat content, including ice cream and
goat's milk yogurt containing 10% fat,
longer survival of L. acidophilus has been
seen [7]. Dairy drinks made from buffalo
milk with a higher fat percentage than cow's
milk fat increase the viability of L.
acidophilus during 21 days of refrigerated
storage [8]. It has also been reported that
probiotics can survive in sufficient amounts
in products with a higher fat percentage such
as butter [9, 10]. Even the higher fat
percentage in some cheeses compared to
other dairy products has been reported as a
factor for better survival of probiotics [11].
Apart from the aforementioned products,
one of the products that can potentially be a
good matrix for probiotics is sour cream,
whose fat percentage is higher than products
such as full-fat milk and less than products
such as butter and spreads. Probiotics have
been used in various creams [12-14]. A
series of probiotics have also been used in
analog confectionery creams [15]. Sour
cream is produced from standardized,
homogenized, heated and fermented cream
by lactic acid bacteria, which produce lactic
acid and other metabolites. VVarious names
are used for this type of cream, including
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sour cream, cultured cream, fermented
cream, ripened cream, acid cream, etc. It
should be noted that a series of chemically
acidified sour creams (not fermented) may
be soured by adding acids such as lactic
acid, acetic acid, and citric acid, or a mixture
of these acids, or glucono-delta-lactone,
instead of the fermentation process.
Sometimes, combined methods are likely to
be used. Among the different metabolites,
citric acid can be fermented by some
bacteria, but lactic acid can have
bacteriostatic effects and stop the growth of
bacteria. In fermented creams, lactic acid
and microbial metabolites from
fermentation can thicken the texture of the
cream and improve its taste. The taste of
sour cream is more favorable than that of
sweet cream (normal/non-sour), and the
possibility of contamination after the
thermal process is less in sour cream than in
sweet cream [16]. Although there is limited
information regarding the effect of
probiotics on the textural and sensory
characteristics of sour cream and their
viability in sour cream, in general,
fermentation with probiotics can be a new
approach to produce sour cream as a
functional product and in this regard, dairy
industries can produce such useful products.
The purpose of this study is to investigate
the effect of probiotic cultures on the
textural and sensory characteristics of sour
cream and their viability in this product.

2-Materials and methods
1.1.Production and inoculation of
cream samples
The initial production of 30% fat cream
samples was carried out in Solico Kalleh
dairy products company. Pasteurization
of cream at 80°C for 25 seconds and
cooling to 42°C was done as the optimum
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average temperature for probiotic bacteria
inoculation. Probiotic bacteria including
L. paracasei, L. helveticus and B. lactis
were obtained from Lallemand Health
Solutions. Single culture of probiotic
bacteria was used according to Table 1
and one sample was considered as a
control sample. Probiotic cultures were
directly inoculated at a concentration of
0.02 g per 100 g of cream sample.
According to the initial inoculation and
culture, the inoculation concentration in
the cream samples was 107 CFU/g. Then,
the cream samples were placed in an
incubator at 42 °C for 12 hours until the
pH dropped. After fermentation and pH
drop, the samples were cooled to 4 °C and
kept in the refrigerator for 30 days.

1.2.pH measurement

The pH of the samples was measured
using a pH meter (Mettler Toledo)
according to the Iranian national standard
method No. 2852 during the storage
period. Before measuring pH, the pH
meter was calibrated with standard
buffers (pH 7 and pH 4). It should be
noted that due to the key importance of
the pH of the samples in the interpretation
of the results, the pH values shown in
Table 2 were also reported in another
similar research on the study of the fatty
acids profile.

1.3. Enumeration of the viability of
probiotic bacteria

After dilution in peptone water, counting

of probiotic bacteria was done using MRS
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agar culture medium containing 0.15% ox
bile and anaerobic incubation at 37 °C for
72 hours [17, 18].

1.4. Texture analysis

Texture analyzer model TA.XT plus was
used to measure textural parameters. The
P/25 probe was used and the initial test
speed was 2 mm/s, the main test speed
was 1 mm/s, the post-test speed was 2
mm/s, and the test distance was 30 mm.
The hardness, consistency and adhesion
parameters were measured and reported
[19].

1.5. Statistical analysis

Different treatments were performed at
different storage times and corresponding
experiments were performed with a full
factorial design. The results were
analyzed by ANOVA method using SPSS
18.0 statistical program with Duncan's
multi-range test at a significance level of
5%. In the results tables, the presence of
significant differences with different
lowercase letters was determined.

3-Results and Discussion
1.6. Results of the viability of probiotic
bacteria

The viability of probiotic bacteria
counted during days 1, 15 and 30 of the
storage period is shown in Table 3.
Despite the slight difference in the
population of probiotic bacteria on the
first day of storage, no significant
difference was observed (p<0.05).
Partially, the initial growth of L.
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helveticus was more than that of the other
two bacteria. On the 15th day of the
storage period, the surviving population
of B. lactis is lower than those of the other
two probiotic bacteria and the population
of L. paracasei and L. helveticus had no
significant difference. Unlike the first
day, on the 15th day of storage the
population of L. paracasei was slightly
more than those of the other two probiotic
bacteria. On the 30th day of storage, the
population of L. paracasei was the
highest and the population of B. lactis was
significantly lower than those of the
others (p>0.05). During the storage
period, the population of L. paracasei and
L. helveticus remained unchanged from
day 1 to day 15 of storage, and decreased
on day 30 of storage, while the population
B. lactis was continuously decreasing
(p<0.05). It should be noted that the
population of L. paracasei showed
insignificant slight growth from day 1 to
15 of storage (p>0.05). In general, the

survival of L. paracasei was the most and
survival B. lactis was the least among all
the samples. The trend of population
changes of any probiotic species and the
trend of pH changes are reasonable. This
two-way relationship can be explained in
this way that whenever the microbial
population increases due to the
production of more acid, the pH level
decreases, and this decrease in pH in the
other period of storage causes a decrease
in the viability of the probiotic.

Table 1. Probiotic bacteria used in each

treatment
Treatments Cultures
A Control
B Lactobacillus paracasei HA-196
C Bifidobacterium lactis LAFTI® B94
D Lactobacillus helveticus LAFTI® L10

Table 2. pH values of the cream samples during the storage

pH values*
Treatments
Control L. paracasei B. lactis L. helveticus
1d 6.75+0.052 4.4310.04¢ 5.18+0.01° 4.2+0.04¢
15d 6.69+0.04° 4.28+0.03¢ 4.99+0.01° 4.09+0.03¢
30d 6.¥5+0.03° 4.18+0.01°¢ 4.52+0.02° 3.95+0.03¢

*Different lowercase superscript in a same row indicate significant differences between treatments

Table 3. Survival of the probiotic bacteria in the cultured creams (CFU.g})

Treatments

Storage days*

1d

15d 30d
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Control - - -
L. paracasei 5.1x108%A 7.1x108% 3.2x107
B. lactis 8.2x108%A 5.1x107°8 6.4x10°<¢
L. helveticus 9.3x108%A 8.4x108%A 4.2x10°08

*Different lowercase superscript in a same column indicate significant differences between treatments

*Different uppercase superscript in a same row indicate significant differences between storage days
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The decrease in probiotic population can
be due to other metabolites, such as fatty
acids, regardless of the increase in acidity
and decrease in pH. Considering that in
sour cream, especially probiotic sour
cream, different amounts of short-chain
and long-chain fatty acids, as well as
saturated and unsaturated are produced,
the viability of probiotic bacteria can be
affected by these fatty acids produced
during fermentation. Therefore, one of
the reasons for the decrease in the
viability of probiotic bacteria during
fermentation or storage can be due to the
fatty acids produced. It has been reported
that linoleic acid in filter paper agar
diffusion method prevents the growth of
Lactobacillus by destroying the cell
membrane and affecting the normal
metabolism of the cell [20]. The
inhibitory effect of linoleic acids on
bacteria can be due to the high
permeability of the bacterial membrane
due to its surfactant function [21]. It has
also been shown that inhibition of the
growth of Lactobacillus [22] and
Bifidobacterium [23] by linoleic acid
depends on the bacterial strain and does
not depend on the bacterial species.

1.7. Results of the textural
characteristics
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In the current research, various textural
characteristics  including  firmness,
consistency and adhesiveness were
investigated, which are shown in Table 4.
In terms of firmness, in all three days of
the storage period, the control sample had
the least firmness, which was expected. A
similar trend was observed for each
treatment than the other treatments at
each storage day. Sample inoculated with
L. helveticus is the most firmness and the
sample inoculated with B. lactis had the
lowest firmness among the samples
inoculated with probiotics on all three
days 1, 15 and 30 of storage. In terms of
consistency, the least consistency was
observed in the control sample in all three
days of the storage period. In all three
days 1, 15 and 30 of the storage period,
among the samples inoculated with
probiotics, the highest consistency
belongs to the sample inoculated with L.
helveticus and the lowest consistency
related to the sample inoculated with B.
lactis. In terms of adhesiveness, the
control sample had the lowest amount of
adhesiveness during the storage period.
The sample containing L. helveticus and
B. lactis had the highest and lowest
adhesiveness on day 1 and 30 of storage,
respectively. The only unexpected
textural altered trend was observed on day
15 for adhesiveness, in which the sample
containing B. lactis had more
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adhesiveness than the sample containing
L. paracasei. In general, in terms of
textural characteristics including
firmness, consistency and adhesiveness,
the samples containing L. helveticus is
firmer, more consistent and more

81

adhesive than those of the other samples
and samples inoculated with B. lactis
totally had a lower score in terms of the
mentioned  textural characteristics
compared to other samples inoculated
with probiotics.
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Table 4. Textural characteristics of the cultured creams after 1, 15 and 30 days of storage*

Firmness Consistency Adhesiveness
Treatments
1d 15d 30d 1d 15d 30d 1d 15d 30d
Control 21.29+1.2¢ 41,58+2.1¢ 55.82+2.3¢ 473.42+4.6°  512.155+4.49  1132.67+8.6¢ -52.05+4.3¢ -65.79+3.6¢ -77.22+3.8¢
L. paracasei ~ 187.53+4.7°  256.63+2.5°  253.16+2.7° 40455685  6109.65+8.3°  5722.05+8.7° -876.94+5.8° -1161.83+4.5°  -949.55+4.7°
B. lactis 56.99+7.4° 199.36+5.7¢  184.81+5.9° 1108.13+7.9°  4568.04+7.7¢  3724.07+5.0° -203.23+3.6¢ -1457.59+4.6°  -887.01+4.8°
L. helveticus 359.89+6.42 431.22+3.72 387.88+3.92 8616.69+6.9%  10600.88+6.7%  9522.28+7.92 -1645.15+8.92 -2103.60+9.6*  -1636.01+9.82

*Different lowercase superscript in a same column indicate significant differences between treatments
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3.3. Results of sensory properties

In the present research, various sensory
characteristics including taste, metallic
aftertaste, sourness, smell, creaminess,
cohesiveness and bad taste were evaluated
and are shown in tables 5, 6 and 7, which
correspond to days 1, 15 and 30 of storage
periods, respectively. On the first day of
storage, the control sample had a lower
score than all samples in terms of other
characteristics, except for creaminess and

taste. The sample containing L. paracasei
had more scores than those of other samples
in terms of smell, sourness, and metallic
aftertaste. The sample contains B. Lactis
had more scores than those of other samples
in terms of cohesiveness, creaminess and
taste. The sample containing L. helveticus
had more scores in terms of bad taste than
those of all other samples.

Table 5. Organoleptic characteristics of the cultured creams after 1 days of storage

Off- Cohesiveness Creaminess Odor  Sourness Metallic Taste
Treatments
note aftertaste
Control 0.5¢ 0 4b 2¢ 0.5¢ 0 4.25b
L. paracasei 2° 2.5° 2.5¢ 3.5° 2° 1.5° 3¢
B. lactis 0.75¢ 3.5° 4.75° 2.5°¢ 1.5° 1° 4.75°
L. helveticus 2.5° 2¢ 2.25¢ 3.25° 1¢ 0.5¢ 2.54

*Different lowercase superscript in a same column indicate significant differences between treatments

On the 15th day of the storage period, the
control sample had a higher score in terms
of cohesiveness than the rest of the samples.
The sample containing L. paracasei had a
higher score in terms of sourness than that

of the rest of the samples. The sample
contains B. lactis had a higher score than
those of the other samples in terms of
creaminess and taste. The sample
containing L. helveticus had a higher score
than those of the other samples in terms of
bad taste, smell and metallic aftertaste.

Table 6. Organoleptic characteristics of the cultured creams after 15 days of storage

Off- Cohesiveness Creaminess Odor Sourness Metallic Taste
Treatments
note aftertaste
Control 2° 42 2¢ 1.5¢ 0.5¢ o¢ 2.25¢
L. paracasei 2P 2.5¢ 2.5° 3b 3.52 2° 3k
B. lactis 1€ 3.5° 4,752 2.5¢ 1.5¢ 1€ 4.75°
L. helveticus 2.5° 3.5° 2.5° 3.52 20 2.52 2.5¢

*Different lowercase superscript in a same column indicate significant differences between treatments

On the 30th day of the storage period, the
control sample had a higher score than that
of the other samples in terms of bad taste
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and consistency. The sample containing L.
paracasei had a higher score than that of the
other samples in terms of smell and
sourness. The sample contains B. lactis
scored higher than other samples in terms
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of creaminess and taste. The sample
containing L. helveticus had a higher score
than that of the other samples in terms of
metallic smell and aftertaste.

Table 7 Organoleptic characteristics of the cultured creams after 30 days of storage

Off- Cohesiveness Creaminess

Odor Sourness Metallic Taste

Treatments note After
taste
Control 3.5? 42 1.75°¢ 2¢ 0.5¢ o 20
L. paracasei  2.5° 1.5¢ 2° 3? 3? 2° 2°
B. lactis 14 2.5° 42 2.25° 1.5¢ 1° 4,257
L. helveticus 30 2¢ 1.5¢ 3? 2.5° 2.5° 1.5¢

*Different lowercase superscript in a same column indicate significant differences between treatments

In general, according to the different
periods of storage and the different
examined parameters as well as the scores
given by the sensory evaluators, among the
samples inoculated with probiotics, the
sample containing B. lactis had better
sensory  characteristics than  others,
especially from the point of view of
creaminess and taste and the sample
containing L. helveticus had worse sensory
characteristics, especially from the point of
view of bad taste and metallic aftertaste
compared to others.

4- Conclusion

The results of a recent study showed that
the effect of probiotics on the textural and
sensorial characteristics of sour cream
depends on the strain used. In general, the
survival of L. paracasei was the highest and
survival B. lactis was the lowest of all. In
terms of textural characteristics including
firmness, consistency and adhesiveness, the
samples containing L. helveticus is firmer,
more consistent and more adhesive than
other samples and samples inoculated with
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B. lactis totally had a lower score in terms
of the mentioned textural characteristics
compared to those of the other samples
inoculated with probiotics. In terms of
sensory characteristics, the sample contains
B. lactis had better sensory characteristics,
especially from the point of view of
creaminess and taste, and the sample
containing L. helveticus had worse sensory
characteristics, especially from the point of
view of bad taste and metallic aftertaste
compared to the others. The inoculation of
probiotic bacteria in sour cream can be
important to produce a functional dairy
product. Additional research is suggested in
terms of investigating the effect of other
probiotic strains on the change of textural
and sensorial characteristics. Also, other
probiotic species and strains with high
viability potential during sour cream
processing and storage can be evaluated.
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