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ABSTRACT

Background: In the consumers’ community the use of probiotic
foods, especially probiotic dairy products is more popular than
probiotic products that are offered in the form of pharmaceuticals,
therefore; the development of probiotic food products seems
necessary.

Aims: The objective of this study was to produce probiotic fermented
milk drink containing Bifidobacterium bifidum, Lactobacillus casei
and rice bran extract.

Methods: Survival of probiotic bacteria, chemical and physical
characteristics, content of phenolic compounds (TPC), antiradical
activity and sensory properties of the product were evaluated.
Results: The results showed that enrichment a probiotic drink by rice
bran extract increases the activity of bacteria in acid production and
reducing pH. The activity of Bifidobacterium bifidum in acid
production was higher than that of Lactobacillus casei and the
samples containing bran extract and Bifidobacterium bifidum had
lower pH and higher acidity. Samples containing Bifidobacterium
bifidum showed lower levels of total solids and viscosity than
samples containing Lactobacillus casei, which indicates more
activity in the production of substrate-degrading enzymes in the
environment. TPC and radical scavenging potential in probiotic
drinks increased during the storage period, and its amount was higher
in drinks containing Bifidobacterium bifidum (74%) than samples
containing Lactobacillus casei (70%). Adding bran extract to the milk
medium increased the survival of both bacteria by higher than 20%
due to the prebiotic activity of the extract.

Conclusion: The results of this study showed that rice bran extract
acts as a prebiotic in the presence of probiotic bacteria and this
synbiotic product has a high potential to be provided to the market as
a food item.
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Extended Abstract

Introduction: Introduction: Dairy food
products are often considered suitable carriers
for probiotics because probiotic strains survive
well in the milk environment. Among the
bacteria with probiotic activity, especially in
fermented dairy products, the genera
Bifidobacterium and Lactobacillus are
recognized. For example, Lactobacillus casei
and Bifidobacteria are used in dairy products
such as yogurt and fermented dairy drinks due
to their probiotic activity and industrial
processing, adaptability to environmental
stresses, and ease of processing (Klajn et al.,
2021). They are also used in non-dairy food
products such as chocolate (Moharrampour
and Najafabadi Medicine 1402), green tea
drink (Nasirvand et al. 1401) and quinoa drink
(Ebrahimi Jam et al. 1398. In recent years,
many researches have been done to invent and
formulate new products, especially products
based on fermented dairy products in
combination with fruits and grains. In this
regard, cereals such as wheat, rice, barley and
oats, which are important sources of nutrients
and contain proteins (high level of lysine),
unsaturated fatty acids, phytochemical
compounds and fibrous components necessary
to balance are human diet, they have received
attention (Zhang, Guo, Zhu, Peng, and Zhou,
2015). In addition, the brain and bran of these
seeds are known as a source of beta-glucan and
antioxidants, especially phenolic compounds
(Wang, He, and Chen, 2014). Cereals are
suitable options to produce superfoods because
they can be used as a fermentable substrate for
the growth of probiotic microorganisms.
Useful dairy or non-dairy foods are produced
using a combination of water-soluble oat
extract, whey and probiotics, which in addition
to having a high nutritional value and a fiber
content of more than 55%, also bring health
benefits. (S Fuller, Beck, Salman, and Tapsell,
2016; Klajn et al., 2021). The use of probiotic
foods, especially probiotic dairy products, in
the consumers community is much preferred
rather than probiotic pharmaceutical products,
therefore, the development of probiotic food
products seems necessary. The aim of this
study was to produce probiotic fermented dairy

beverage containing Bifidobacterium bifidum,
Lactobacillus casei, and rice bran extract.
Survival of probiotic bacteria, chemical and
physical properties, content of phenolic
compounds (TPC), antiradical activity, and
sensory properties were evaluated.

Materials and methods: The formulation of
dairy drink containing rice bran extract was
prepared using the following components:
50% (v/v) skim milk containing 5% (w/v)
sucrose and 0.5% (w/v) Low methoxylation
pectin, 20% (v/v) whey and 30% (v/v) rice
bran extract. In formula A, bacterial culture
only contains starter cultures (Streptococcus
thermophilus and Lactococcus lactis, 0.01%
volume/volume) and in formulas B and C,
including probiotic culture (Lactobacillus
casei or Bifidobacterium bifidum) was 0.01
percent volume/volume and the final
population was 7 logcfu/ml. The control
sample was prepared without adding rice bran
extract (Issara and Rawdkuen, 2014; Klajn et
al.,, 2021). After preparing the base
formulation and before adding the bacterial
culture, the thermal process was performed at
90 degrees Celsius for 5 minutes and cooling
to 42 degrees Celsius. The starter culture was
added and mixed, cooled to 37 degrees
Celsius, and then probiotic bacteria were
added. The formulation was placed in the
incubator at 37 degrees Celsius for 3-4 hours
until the pH reached 4.5. In the next step,
homogenization was done with a mixer to
break the clots. Beverages were stored in 250
ml glass bottles with lids at refrigerator
temperature (4°C) for 21 days and tested at 7-
day intervals (Klajn et al., 2021). Pourplate
method was used to check the survival of
probiotics. First, the samples were diluted with
sterile normal saline solution. Dilutions were
cultured for counting Lactobacillus casei in
MRS agar medium and for counting
Bifidobacterium bifidum in TPY agar. After
incubation in anaerobic conditions at 37°C for
48 hours, colony counting was done (Lopez-
Rubio, Sanchez, Wilkanowicz, Sanz, and
Lagaron, 2012).

Determination of pH (or using pH meter model
MTT65, Tovana Lab Company, Iran) and
acidity of the samples was done according to
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the AOAC method (AOAC, 2014). The solid
content of the samples was measured using a
refractometer (HSR-500 model, Atago, Japan)
according to the AOAC method. The viscosity
of the samples immediately after leaving the
refrigerator using a Brookfield viscometer
(Brookfield engineering labs Inc., United
States). The stability of the drink samples was
checked by pouring the sample into a 10 ml
graduated cylinder. Then, the sample was
observed and recorded to monitor the stability
at 4 degrees Celsius and the rate of sediment
formation in 7-day intervals (Issara and
Rawdkuen, 2014). The total phenolic content
of the sample was determined by Folin-
Ciocalteo method. Briefly, 0.2 ml of sample
was mixed with 1.5 ml of Folin-Ciocalteo
reagent and after 5 minutes, 1.5 ml of sodium
carbonate solution (concentration 60 g/l) was
added to the mixture. After 90 minutes of
keeping at room temperature, the absorbance
was measured using a spectrophotometer at a
wavelength of 765 nm. The results were
expressed based on milligrams of gallic acid
equivalents per gram (Noreen, Semmar,
Farman, and McCullagh, 2017). In order to
determine the free radical scavenging activity,
50 microliters of the sample were mixed with
1950 microliters of 60 micromolar DPPH
solution. Then the mixture was placed in a dark
place for 30 minutes and the absorbance was
measured at a wavelength of 517 nm. Radical
scavenging activity was calculated as
micromol Trolox per 100 grams based on dry
weight and the results were expressed based on
free radical scavenging percentage (Molyneux,
2004). Sensory evaluation including color,
smell, taste, texture and overall acceptance was
performed using a 9-point pleasure scale at 7-
day intervals during the storage period by a
group of trained testers (8 people) (Xing et al.,
2011).

Results and discussion: The results showed
that incorporating rice bran extract in a dairy
beverage containing probiotics increases the
activity of bacteria to produce acid and reduce
pH. The activity of Bifidobacterium bifidum in
acid production was higher than that of
Lactobacillus casei, and samples containing
rice bran extract and Bifidobacterium bifidum

have lower pH and higher titratable acidity.
The samples containing Bifidobacterium
bifidum showed lower total solids and
viscosity than the samples containing
Lactobacillus casei, which indicates higher
activity in the production of enzymes that
decompose substrates in the culture medium.
TPC and free radical scavenging potential in
probiotic beverages increased during the
storage period and its level was higher in the
beverage containing Bifidobacterium bifidum
(74%) than the samples containing
Lactobacillus casei (70%). The addition of rice
bran extract to the milk-based medium
improved the survival of both probiotic
bacteria by more than 20% due to the prebiotic
activity of the extract.

Conclusion: The results of this study showed
that rice bran extract acts as a prebiotic in the
presence of probiotic bacteria, and this
synbiotic product has a high potential to be
presented to the market as a functional food
due to its significant content of phenolic
compounds, antioxidant activity and high
survival of probiotics
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Table 1- Growth of Bifidobacterium bifidum and Lactobacillus casei (log CFU/mI) dairy probiotic beverage

containing bran extract during storage in refrigerator

Day 0

Day 7 Day 14 Day 21

Bifidobacterium bifidum

F1 (Control-no bran extract) 7.28+0.51°% 7.52+0.29"% 7.85+0.10%% 8.52+0.202

F2 (with bran extract)
Lactobacillus casei

7.33+0.25"

7.90+0.458 8.95+0.22€0 9.94+0.71P"

F3 (Control-no bran extract) 7.45+0.20"® 7.79+0.11B% 7.50+0.42°® 6.85+0.15P2

F4 (with bran extract) 7.19+038% 7.81+0.23%% 8.55+0.19°® 8.63+0.56"°
a-b: significant statistical difference in each column
A-D: significant statistical difference in each column
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Figure 1. pH of dairy probiotic beverage containing
bran extract during storage in refrigerator

Bars on the figures presents standard deviation of
data.
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Figure 2. Acidity of dairy probiotic beverage
containing bran extract during storage in
refrigerator

Bars on the figures presents standard deviation of
data.
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Table 2- Total solid content (%) of dairy probiotic beverage containing bran extract during storage in refrigerator

Day 0 Day 7 Day 14 Day 21
Bifidobacterium
bifidum
F1 (Control-no bran 19.61+0.08%2 18.50+0.5782 17.63+0.22¢2 17.54+0.19%2
extract)
F2 (with bran extract) 19.64+0.114 18.15+0.41B° 16.25+0.12¢° 12.85+0.35"°
Lactobacillus casei
F3 (Control-no bran 19.65+0.23% 18.73+0.29% 17.95+0.5082 16.28+0.20
extract)
F4 (with bran extract) 19.44+0.10% 18.39+0.655° 16.85+0.49° 13.70+0.84"°
a-b: significant statistical difference in each column
A-D: significant statistical difference in each column
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Table 3- Viscosity (cp) of dairy probiotic beverage containing bran extract during storage in refrigerator

Day 0 Day 7 Day 14 Day 21
Bifidobacterium bifidum
F1 (Control-no bran extract) 31.44+0.35% 32.08+0.13B2 33.750.40¢ 32.48+0.10
F2 (with bran extract) 25.20+0.514° 25.96+0.108° 24.32+0.05 22.3620.29PP
Lactobacillus casei
F3 (Control-no bran extract) 30.55+0.06"2 32.52+0.1552 32.20+0.49¢2 32.75+0.17P2
F4 (with bran extract) 24.29+0.047° 25.33+0.098° 24.55+0.30<° 23.50+0.20"

a-b: significant statistical difference in each column
A-D: significant statistical difference in each column
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Figure 3. Physical consisitancy of dairy probiotic
beverage containing bran extract during storage in
refrigerator.

Bars on the figures presents standard deviation of data.
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Figure 4. Total phenolic content (mg GAE/ml) of
dairy probiotic beverage containing bran extract
during storage in refrigerator.

Bars on the figures presents standard deviation of data.
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Figure 5. DPPH scavenging activity (% of radical
scavenging) of dairy probiotic beverage containing
bran extract during storage in refrigerator
Bars on the figures presents standard deviation of data.
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Figure 8. Taste quality score of dairy probiotic
beverage containing bran extract during storage in

refrigerator

Bars on the figures presents standard deviation of data.
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Figure 7. Color quality score of dairy probiotic
beverage containing bran extract during storage in

refrigerator
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Bars on the figures presents standard deviation of data.
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Figure 10. Overal acceptability score of dairy
probiotic beverage containing bran extract during
storage in refrigerator

Bars on the figures presents standard deviation of data.
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