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Article History: According to the increasing demand of advanced societies for the consumption

of functional foods, especially in dairy products, the use of natural-based
materials such as plant essences in the field of enriching food products with
their antimicrobial and antioxidant compounds, as well as the use of wheat germ
powder as a rich source of dietary fibers and vitamins and minerals and their
effects on the viability of starter bacteria (due to their prominent role in
improving human health) are seem to be necessary. Investigating the effects of
using processed essential oils and wheat germ powder simultaneously in yogurt
is considered in this research. Sensory, physicochemical characteristics and
bacterial conting of set yogurt including Streptococcus thermophilus and
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Lactobacillus bulgaricus, were tested during the storage period to study the

Keywords: simultaneous effect of plant essential oils and sprouted wheat powder. The

essential oils used included tarragon and thyme with different proportions and
Viability, at three levels (400, 1200, 2000 microliters per liter of yogurt). Yogurt
Starter bacteria, physicochemical tests such as acidity and water holding capacity, hedonic
Yogurt, sensory test, rheology test (apparent viscosity) and microbial count tests were
Essential oil, conducted to check the viability of starter bacteria in yogurt during the 14-day
Wheat germ powder, storage period.Based on the results obtained from the analysis of variance of
Functional food. the tested samples, the concentration of essential oil significantly (p<0.05)

reduced the acidity and viability of starter bacteria of the product, but it had not
a significant effect on the viscosity the sensory characteristics. In this regard,
thyme and wheat germ powder showed a negative and unfavorable effect,

[ DOR: 20.1001.1.20088787.1402.20.134.11.5 ]

especially in high concentrations. Thyme had a higher antimicrobial effect on

10.22034/FSCT.20.134.135 yogurt starter bacteria, while tarragon showed less antimicrobial activity. The
DOR: 20.1001.1.20088787.1402.20.134.11.5  gensory score of samples containing tarragon has increased slightly during
storage, so in general tarragon is prone to be used in yogurt production. Wheat
germ powder first had an increasing and then decreasing effect on the acidity
of the product during the storage time of yogurt. Also, the addition of wheat
germ powder increases the viscosity and water holding capacity of the product,
but in high amounts it reduces the sensory score, and therefore its use in yogurt
should be controlled. In general, wheat germ powder has a positive effect on
the viability of both starter bacteria counted in this research, which can be due
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1. Introduction

Multipurpose foods are foods that contain one
or more special compounds that have a practical
effect on improving the health and well-being
of the consumer. These useful components may
be naturally increased in the food or may be
intentionally added to it in the production
process [1] and cause health effects such as
regulation of metabolic activities, fitness,
improving the functioning of the digestive
system, heart and blood vessels. and so on. The
people of Japan, America, and Europe are
among the most consumers of such foods, and
research has shown that gender, age, education
level, and financial status are among the factors
that are effective in the consumption of extra-
beneficial foods [2].

Yogurt is one of the fermented products with a
uniform texture and is consumed in most parts
of the world under different titles. The
popularity of this product is firstly due to its
high amount of calcium, vitamins, minerals and
low fat content, and secondly due to its health-
giving effect and inhibition of harmful bacteria
and increased life span [3]. Among probiotic
food products, probiotic dairy products,
especially fermented dairy products, have more
acceptance and consumption. Today, probiotic
fermentation products include about 25% of all
fermentation products, among which yogurt is
the most accepted and widely used probiotic
product in the world [4].

According to their type, plant essential oils
have many properties such as flavoring,
antimicrobial, strengthening the immune
system, antioxidant, biological properties,
medical effects, etc. It has been done [5].
Garden thyme is one of the oldest medicinal
plants and spices, whose active ingredients are
widely used in the food industry as
preservatives and flavors, and its essential oil
has strong antibacterial and antifungal
properties. The most important constituents of
thyme essential oil are thymol, carvacrol and
paracimol [6]. The most important components
of tarragon essential oil are estragole, alpha and
beta-pinene, sabinene and limonene. The
effective ingredients of this plant are used in the
pharmaceutical industry to prepare drugs to
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lower blood pressure and help digest food in the
digestive system. It has been reported that
tarragon in animal models leads to a decrease in
blood sugar and insulin [7]. Tarragon is also
used to strengthen appetite and as a general
body tonic. Tarragon is widely used as a
flavoring agent in food and canning industries
[8,9].

Consumption of sprouted grains is increasing in
different regions of the world. Sprouting grains
in a certain period of time leads to an increase
in the activity of hydrolyzing enzymes, an
increase in the amount of essential amino acids,
total sugar and group B vitamins and a decrease
in dry matter, starch and anti-nutritional
compounds. The digestibility of protein and
starch increases due to partial hydrolysis during
germination. However, the amount of
nutritional value improvement is influenced by
the type of grain, seed quality and germination
conditions. In sprouted wheat flour, crude
protein, crude fat, vitamin thiamine and
riboflavin are significantly higher compared to
normal flour [10]..

In general, yogurt starters are not able to
consume  maltoseStreptococcostermophilusit
can consume starch  whileLactobacillus
bulgaricus is not able to do this [11 and 12].
Consumers prefer yogurts with high and
optimum sweetness to yogurts with low
sweetness [13]..The consumption of wheat
germ can have a favorable position due to
increasing the nutritional value, improving the
taste (sweetness) and rheological properties of
yogurt. Wheat germ alone does not have a good
taste and it is generally recommended to mix it
with yogurt. Increasing the consumption of
wheat germ is one of the appropriate solutions
to reduce the anti-nutritional effects and
increase the nutritional value of wheat flour.
Considering  the increase in  yogurt
consumption in the world and Iran and taking
into account the importance of using natural
plant compounds such as essential oils and
wheat germ powder, in this research, the
production of molded flavored yogurt using
different essential oils and sprouted wheat
powder and their effect on sensory properties.
Its microbial and physicochemical properties
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have been investigated. Also, the aim of this
article is to investigate the effect of using the
mentioned essential oils on the characteristics
of the yogurt dairy product, so that the optimal
concentration of these essential oils and wheat
germ powder can be found in the product so that
it does not have a negative effect on the
marketability of the product. Also, while
formulating a useful product, the effect of
adding these essential oils on the survival of the
initiator bacteria is also one of the research
objectives.

2- Materials and methods

2-1- Materials

The cultivation environment of MRS!and
TSA2From  Merck company, processed
essential oils (dissolved in water) including
tarragon and thyme from Zardband Tehran
company, Thermophil culture starter with CH1
code and in DVS form®They were purchased
from Christian Hansen, Denmark.

2-2- Preparation of starter and

wheat germ powder

1.1 gram of yogurt starter was dissolved in 80
ml of sterile milk, this process was done on a
shaker at 80 revolutions per minute in aseptic
conditions and at a temperature of about 30
degrees Celsius for about 30 minutes until the
complete and uniform dissolution of the starter.
. In order to prevent the precipitation of
insoluble fibrous materials and help the
appearance of yogurt, the particle size of wheat
germ powder was reduced to a maximum of 50
microns using a home mill and sieving.

2-3- Yogurt production

Yogurt base mixture was prepared by adding
non-fat dry milk (2% w/w) and milk. Then it
was pasteurized at a temperature of 85 degrees
Celsius for 30 minutes and immediately cooled
down to a temperature of 42 degrees Celsius
with stirring in ice water. Under the hood and
hygienic conditions, one milliliter of the
prepared starter solution was first transferred to
polystyrene cups with a capacity of 280

1. Man, Rogosa, Sharpe Agar
2. Tryptic Soy Agar
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milliliters. In the next step, about 150 grams of
base milk and then the required essential oil
separately or in combination (in a ratio of 1:1)
of 400, 1200 and 2000 microliters per liter were
added to the milk and stirred for 10 seconds.
Finally, by adding milk, the weight of the
samples was adjusted to 250 grams. After
sealing, the prepared samples were placed in a
greenhouse at a temperature of 42 degrees
Celsius for 4 hours. After this period, it was
transferred to a refrigerator equipped with an air
circulation system at a temperature of 5 degrees
Celsius and was kept at this temperature until
the next tests on days 7, 1 and 14.

2-4- Viscosity measurement

The apparent viscosity of yogurt samples was
determined in centipoise at a temperature of 5
degrees  Celsius.  According to the
manufacturer's instructions, the torque value
should be between 10 and 100%. Probe number
64 and 30 rpm was selected. Since yogurt is
considered a non-Newtonian fluid, first the
samples were mixed manually and gently for 40
seconds in the same direction and conditions,
and then the data reading was done
automatically after 15 seconds [14].

5-2- Measurement of acidity

Acidity was measured according to the national
standard number 2852 (1), using 10 grams of
yogurt sample and 10 grams of cold boiled
distilled water and titration with 0.1 normal
soda solution in the presence of
phenolphthalein reagent until a pale pink color
appeared. Acidity was calculated according to
Dornick's degree [15].

6-2- Measurement of water storage
capacity

The sample containing about 20 grams of
yogurt (Y) was centrifuged for 10 minutes at 4
degrees Celsius and 1250 g. Then the separated
water (W) was weighed and using formula
number (1) the amount of water storage
capacity was calculated in terms of grams of
separated water per hundred grams of yogurt
[16]. It should be mentioned that all
measurements were done in two repetitions.

3. Direct Vat Set
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WHC 4= (Y —=W)/Y X 100

2-7- counting bacteria in yogurt
One gram of yogurt sample was diluted with 9
ml of sterile 1.5% peptone water solution and
homogenized on a vortex machine. Then,
successive and suitable dilutions were prepared
from it. One milliliter of the last three dilutions
was added to the desired plates in two
repetitions. Cultivation was done as a pore plate
(mixed) and after the formation of bacterial
colonies, counting was done. MRS agar culture
medium with pH = 5.2 for
countingLactobacillus bulgaricus In anaerobic
conditions, the temperature is 43 degrees
Celsius and for 72 hours, as well as ST agar
culture medium for countingStreptococcus
thermophilus They were used in aerobic
conditions with a temperature of 37 degrees
Celsius for 24 hours [17].

2-8- Sensory evaluation

General sensory evaluation was done by the
judgment of 15 selected evaluators of both
sexes (in the age range of 20 to 40 years) who
were selected based on the level of accuracy
and sensitivity. The overall acceptance of the
product was evaluated on a 9-point hedonic
scale (extremely pleasant = 9 and extremely
unpleasant = 1). The evaluators were asked to
score the samples based on their overall
acceptability [18 and 19].

9-2- Statistical analysis

From the mixed design® And incomplete
factorial design was used to determine the
number of experiments. The obtained data were
statistically analyzed with Design Expert
software (version 10). Analysis of variance test
was used to determine significant effects at the
5% probability level.

3- Results and discussion

3-1- Acidity

By increasing the amount of essential oil in all
samples, the acidity decreases. This decrease is

more in the case of thyme essential oil,
followed by horseradish essential oil, which is

4. Water Holding Capacity

138

justified due to the increase in the antimicrobial
activity of the essential oil in high
concentrations, so the graphs related to the
microbial population of the starters also show
this phenomenon. At low values of the ratio of
these two essential oils, with the increase in the
ratio of thyme to tarragon, the acidity decreases
significantly, which can be justified
considering the greater antimicrobial effects of
thyme (Figure 1la). As the storage time
increases, the acidity increases. Acidity is also
dependent on the ratio between essential oils, so
it is less in high ratios of thyme essential oil to
tarragon essential oil. In other words, with
increasing shelf life, the antimicrobial activity
of thyme essential oil is still higher than that of
tarragon essential oil, which can indicate that
the essential oils are not metabolized during
storage (Figure 1c). Increasing the acidity of the
starter yogurt by using the plant essential oils of
Calpura Maddi (Your pole) was also reported
by Mahmoudi et al. (2014)[20].

2. Mixture design
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Fig 1 The simultaneous effect of the ratio between thyme and tarragon and the concentration of essential oil (a),
the percentage of wheat germ powder (b) and time (c) on acidity

Arslan and colleagues [21] have studied the
effect of basil, marzah and coriander essential
oils with concentrations of 10, 50 and 100
microliters per liter of yogurt as a flavoring
agent. In his research on acidity and watering, a
significant difference has been observed
between the samples containing essential oil
and the control. Yogurt samples containing
basil essential oil had a lower level of acidity.
The amount of watering increased with
increasing the concentration of essential oil in
the case of basil and coriander. Adding
essential oil has no significant effect on
viscosity. In relation to the total population of
yogurt starters (lactic acid bacteria), the
samples containing basil and coriander showed
a lower number and the samples containing
savory showed a higher number compared to
the control sample. Marzah essential oil has less
wateriness and a higher sensory score than the
control, and in general, with the increase in the
amount of essential oil, the characteristic of
taste and smell has reached an unacceptable
level.

Regarding the effect of sprouted wheat powder
on acidity, according to Figure 3b, with the
increase in the percentage of wheat germ, the
acidity first increases and then decreases in
higher amounts, and this increase or decrease
has a significant dependence on the ratio of
thyme-tarragon essential oil. The initial
increase in acidity can be attributed to the
increase in available nutrients and sugars and
the subsequent decrease to the increase in
osmotic pressure and therefore to the decrease
in microbial activity.

Regarding the effect of storage time on acidity,
according to Figure 3c, acidity increases with
increasing storage time. According to this
contour plot on different days, the acidity is also
dependent on the ratio between essential oils, so

139

that it is less in high ratios of thyme essential oil
to tarragon. In other words, with increasing
shelf life, the antimicrobial activity of thyme
essential oil is still higherThere is tarragon,
which can indicate that essential oils are not
metabolized during storage.

It should be noted that the minimum acidity
(117.52) was obtained on the first day with the
amount of essential oil of 2000 microliters per
liter containing equal proportions of tarragon
and thyme and without the presence of sprouted
wheat. Based on this, tarragon essential oil has
a lesser effect and thyme has a greater effect on
reducing acidity. Also, the amount of essential
oil and storage time have a direct relationship
with the amount of acidity and wheat germ in
the amountMedium increases acidity.

2-3- Sensory evaluation

In high ratios of thyme essential oil to tarragon,
with increasing concentration, the sensory
score decreases significantly, but in low ratios
of thyme to tarragon, the decrease in sensory
score is small. In other words, in samples
containing only tarragon, increasing the amount
of essential oil from 400 to 2000 microliters per
liter causes a slight decrease in the sensory
score (Figure a2). The reason for the reduction
of the sensory score by thyme, especially in
high concentrations, is its bitter taste, while
tarragon has no bitterness and has a cooling
effect. In the case of samples containing 100%
tarragon essential oil, the sensory score
increases slightly but significantly with the
increase in storage time.

In a similar study, improving the sensory
properties of yogurt with the addition of 0.01%
essential oil and 0.2% Chuvil plant extract
(Ferulagoangulata (Schlecht.) Boiss) has been
reported [22]. Also Ghalem et al. (2013) yogurt
enriched with rosemary essential oil (Rosemary
officinalis) subjected to sensory evaluation and
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stated that the enrichment of yogurt with this
essential oil with a concentration of 1.4 g/liter
improved the sensory characteristics such as
smell, taste and consistency (texture) [23].

Figure 2b shows the effect of the amount of
wheat germ powder on the sensory evaluation,
in which with the increase in the percentage of
wheat germ powder, the sensory score
decreases significantly in different ratios of

Sensory score

EE

Sensory score

thyme to tarragon essence, which can be
attributed to the bitter aftertaste and
unfavorable color of the powder. Wheat germ is
especially relevant in high amounts. Recently,
the addition of wheat germ protein to yogurt has
been tested by other researchers, including the
research of Ghelich et al. But in higher
concentrations, it has reduced the sensory
properties of the product[24].
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Figure 2- The simultaneous effect of the ratio between thyme and tarragon and the concentration of essential oil
(@), the percentage of wheat germ powder (b) and time (c) on sensory characteristics

3-3- Viscosity

By increasing the ratio of thyme essential oil to
tarragon, the viscosity decreases significantly,
which is probably due to the decrease in acidity.
In all samples, with the passage of time, the
viscosity of yogurt has increased, which is
probably due to the increase in acidity and
casein hydration [25]. An increase in viscosity
in yogurt due to the addition of essential oil and
extract of the Chuil plant has also been reported
by researchers [22]. In general, by increasing
the amount of essential oil, the viscosity
decreases in different ratios of thyme to
tarragon, but in ratios close to 100% of
tarragon, increasing the amount of essential oil
up to about 800 microliters per liter has
increased the viscosity, although the amount of
this increase is not significant. An increase of
more than 800 microliters per liter of tarragon
essential oil has caused a significant decrease in
viscosity (Figure a3). In general, the
concentration of essential oil is much more
important than the type of essential oil in
reducing viscosity. In relation to the effect of
storage time and composition of thyme and
tarragon on viscosity, it should be noted that
with increasing storage time, viscosity has
increased in all ratios.
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In different proportions of thyme and tarragon
essential oil, increasing the percentage of wheat
germ powder has caused a very large and
significant increase in viscosity, which is
probably due to the presence of high amounts
of starch and its compounds in wheat germ
powder. As shown in Figure b3, in fixed
amountsWheat germ powderBy increasing the
ratio of tarragon to thyme, the viscosity
decreased significantly but slightlyHe finds that
this issue is probably related to the very low
antimicrobial effect of tarragon and therefore
the decomposition of some of the polymers of
wheat germ powder, especially starch, by
bacteria and therefore the reduction of
viscosity. In one of the most recent researches,
Ghelich et al. (2022) evaluated the functional
properties of hydrolyzed wheat germ protein
and its effect on the physicochemical properties
of frozen yogurt, which reported an increase in
viscosity and firmness of the product as a result
of increasing the concentration of wheat
germ.[24].

Figure 3c shows the effect of storage time on
viscosity, which in different proportions of
essential oil, with increasing timestorage, the
viscosity has increased significantly, the reason
for this can be the increase in water retention
capacity of milk proteins [26].


http://dx.doi.org/10.22034/FSCT.19.134.135
https://dorl.net/dor/20.1001.1.20088787.1402.20.134.11.5
https://fsct.modares.ac.ir/article-7-66994-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOR: 20.1001.1.20088787.1402.20.134.11.5 ]

[ DOI: 10.22034/FSCT.19.134.135]

Iranian journal of food science and industry

Number 134, period 20, April 2023

Viscositv (cP]
000

Viscositv (cP)

Viscositv [cP)

g
|

|

Essential oil (ul/L)
Wheat germ (%)

800 —

il T - T
Tarragon oom Em 00 Em
Thyme mon 00 500 i)

9 Tarragon s
0 Thyme o 00

Time (days)

Tarragon \© 00 i) i i
Thyme 1002 £ am =00 o

Figure 3- The simultaneous effect of the ratio between thyme and tarragon and the concentration of essential oil
(a), the percentage of wheat germ powder (b) and time (c) on viscosity

3-4- Water
(WHC)

As shown in Figure 4, the increase in the ratio
of thyme essential oil to tarragon decreases the
water holding capacity. In general, with the
increase in the amount of essential oil, the water
holding capacity decreases. 3:1 tarragon to
thyme is very little. Probably, the small amount
of tarragon essential oil, whose main
composition is estragole, increases the water
holding  capacity indirectly  (microbial
production). There are also some indications of
the action of essential oils on proteins [27]. By
increasing the concentration of tarragon
essential oil, the amount of water holding
capacity increases, but in the case of thyme,
with increasing concentration of essential oil, a
significant decrease in water holding capacity
has been obtained. Also, with the increase of
storage time, the capacity of water storage
increases, which can be due to the increase and
completion of water absorption of proteins [25].
In another research, the essential oil of chuvil
plant also had a positive effect on the amount of
water holding capacity in yogurt [22]. In
another study by Mahmoodi et al. (2021), the
reduction of synergism in starter yogurt

holding capacity
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enriched with caraway essential oil (Bunium
peachBoiss) has been reported [28].

Figure 4b shows the effect of wheat germ
powder on the water holding capacity, where
different proportions of tarragon and thyme
essential oils increase the amount of wheat
germ powder, the water holding capacity
increases significantly, mainly by increasing
the amount of related starch polymers. Is. By
increasing the ratio of tarragon to thyme, the
amount of water holding capacity decreases,
which is due to the low antimicrobial effects of
tarragon compared to thyme, and therefore the
decomposition of polymers, especially starch,

in  ratiosabove  tarragon,Water  storage
capacitydecreased.
Figure 4c, IncreaseWater storage

capacityDuring the storage time, it shows that it
can be due to the increase and completion of
protein hydration[26].. Also, by increasing the
ratio of tarragon to thyme, the amountWater
storage capacityincrease It is found that due to
the low amount of essential oil (the main
amount is estragole, which is an unsaturated
compound), this issue is probably due to the
specific effects of essential oil on microbial
products such as exopolysaccharides and
therefore increasing water retention capacity.
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Fig 4 The simultaneous effect of the ratio between thyme and tarragon and the concentration of essential oil (a),
the percentage of wheat germ powder (b) and time (c) on water holding capacity

3-5- Counting
termophilus(St)

By increasing the ratio of thyme to tarragon, the
population of St has decreased significantly,
which can be justified considering the greater
antimicrobial effects of thyme compared to
tarragon. Also, in different proportions of
tarragon and thyme essential oil, with the
increase in the amount of essential oil, a
significant decrease in the population of this
bacterium has been observed, which can be
justified considering the high antimicrobial
effects of thyme. However, its antimicrobial
effect against St. is not very high (>108 cfu/ml)
which is probably related to the presence of
compounds such as fats and proteins in milk
that have a reducing effect on the antimicrobial
activity of essential oils. Finally, during the
storage time, the population of St has shown a
significant decrease, and this population

Streptococcos

decrease is significant with the increase in the
ratio of thyme to tarragon on constant and the
same days.

As shown in Figure 5b, with the increase of
. thermophilus
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wheat germ powder, the population increased to
about 2% and after that, a decreasing trend was
observed. It is wheat germ powder. Also, in
addition to the existence of a significant
interaction between the amount of wheat germ
powder and the ratio of thyme to tarragon
essential oil, with the increase in the ratio of
thyme to tarragon, the population of St
decreases significantly, which can be justified
considering the greater antimicrobial effects of
thyme compared to tarragon.. In a relatively
similar study, Kamel et al. (2021) investigated
the effect of adding inulin with ratios of 0.2 to
0.6% on the viability of yogurt starter bacteria
and reported that inulin significantly reduced
the viability of starter bacteria.Bifidobacterium
bifidum It has become curd during storage and
has also acted as an anti-mold[29]..

According to Figure 5c, with increasing storage
time, there is a significant decrease in the
population of St. It has been shown that on
constant and the same days, with the increase in
the ratio of thyme to tarragon, this decrease in
population is also greater.

S. thermophilus
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Fig 5 The simultaneous effect of the ratio between thyme and tarragon and the concentration of essential oil (a), the
percentage of wheat germ powder (b) and time (c) on the number of Streptococcusthermophilus bacteria

In various researches, the reduction of St
population due to increasing acidity with
increasing storage time has been reported [30].
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The effect of essential oils of clove, cinnamon,
cardamom and peppermint on the growth of
yogurt bacteria has been investigated [31]. For
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example, cinnamon is the most effective
antibacterial against Streptococcos termophilus
and Lactobacillus bulgaricuslt has been
reported that it completely stops the growth of
yogurt bacteria at a concentration of 0.005-
0.5% in milk, and in this regard, cardamom,
cloves and mint are ranked next.

In a research on buttermilk dairy product, it
was shown that the number Streptococcos
termophilus And Lactobacillus bulgaricus In
local buttermilk samples produced with mint,
thyme, garlic spices and the control sample, it
decreased significantly during the storage time,
but the effect of the mentioned spices on the
number of initiator bacteria was not significant
compared to the control sample [32].
Karajhian and colleagues (2005) have shown
that the effect of different concentrations of
kakuti extract (from the thyme family) on the
number of initiator bacteria was not significant
until the 16th day, and from that time on, only
the extract at a concentration of 4000
microliters per liter had a significant effect on
the number of initiator bacteria in Yogurt, while
different concentrations of kakuti essential oil
did not have a significant effect on the number
of yogurt initiator bacteria during the storage
time [33]. In another study, Mahmoudi et al.
(2014) investigated the effect of adding the
essential oil of Calpura Maddi (Your pole)
addressed starter yogurt and reported that the
highest viability of starter bacteria was
observed in yogurt samples containing 60 ppm
of this essential oil [20].
3-6-Counting
bulgaricus(Lb)

By increasing the amount of essential oil and
the ratio of thyme to tarragon, the population of
Lb decreases significantly, meanwhile, the
antimicrobial effect of tarragon on Lb is
insignificant, while thyme essential oil has a
significant decreasing effect. In the case of
tarragon, by increasing the concentration of
essential oil to a certain extent,
populationLactobacillus First, it increases and
then decreases with the further increase of the

Lactobacillus
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concentration of essential oil. In different ratios
of tarragon and thyme essential oils, with
increasing storage time, a significant decrease
in Lb population is observed. Also, population
changes at the end of the storage period
between high and low proportions of thyme are
less than this population difference in the first
days of storage. In this regard, other researchers
have also investigated the effect of adding
different essential oils such as ginger and
chamomile at different levels (0.2 and 0.4%) on
the survival rate of the initiator bacteria and
have declared that the highest survival rate of
The initiator has been observed in samples
containing 0.4% essential 0il[34]. Also,
Mahmoudi et al. (2021) investigated the
physicochemical characteristics and viability of
yogurt starter bacteria and stated that the
highest viability of Lactophilus acidophilus in
samples enriched with cumin essential oil
(Bunium peachBoiss) has been observed [28].
Figure 6b shows the effect of wheat germ
powder on Lb, in which, with the increase in the
percentage of wheat germ powder in high ratios
of thyme to tarragon, a statistically significant
increase in the population of Lb is shown, and
also in low ratios of thyme, this population
increase It is more likely that this issue can be
due to the increase in nutrients, the decrease in
antimicrobial activity of essential oils due to the
presence of wheat germ powder proteins. It
should be noted that Lb is resistant to high
amounts of wheat germ powder (low amounts
of water activity). In this regard, Demirci et al.
(2017) investigated the effect of adding rice
bran up to 3% on the viability of the initiator
bacteria.Lactobacillus caseiin yogurt and
reported a significant positive effect of rice bran
on the survival of this bacterium in yogurt[35].
In Figure 6a, in different proportions of
tarragon and thyme essential oils, with
increasing storage time, a significant decrease
in Lb population can be seen, and the
population changes at the end of the storage
period between high and low proportions of
thyme are less than the population difference in
the first days of storage.
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Fig 6 The simultaneous effect of the ratio between thyme and tarragon and the concentration of essential oil (a),
the percentage of wheat germ powder (b) and time (c) on the number of Lactobacillusbulgaricus bacteria

Sarabi-Jamab et al. (2008) The effect of thyme
on activityLactobacillus acidophilus have been
investigated as the starter bacteria of the starter
yogurt and obviously the survivalLactobacillus
acidophilus During the storage of yogurt at 4
degrees Celsius and during specific time
intervals, they have been examined. These
researchers have reported that the number of
initiator bacteria is significantly reduced after 7
days of storage. Also, no significant difference
was observed between the control sample and
the samples containing different concentrations
of thyme essential oil (zero to 300
microliters/liter) at the 95% confidence level
[36]. In another study, Mehdizadeh et al. (2019)
investigated the viability of initiator
bacteriaBifidobacteriumbifidum
AndLactobacilluscaseidill in yogurt enriched
with essential oil (Anethumgraveolens) and
presented yogurt samples containing 100 ppm
of dill essential oil as samples with the highest
survival rate of the mentioned bacteria[17].

4- Conclusion

The results of this research showed that thyme
and tarragon essential oils have strong
antimicrobial effects onLactobacillus
bulgaricus They showed that, especially in the
case of thyme, it was used in the highest
concentration and also during storage,
population reduction.Lactobacillus bulgaricus
It is less than one logarithmic cycle. In general,
the different characteristics of the yogurt
samples produced showed that the combination
of tarragon and thyme with a concentration of
2000 microliters per liter is suitable. Also, in
this regard, high concentrations of tarragon and
the minimum concentration studied did not
have much difference in sensory evaluation.
Thyme essential oil is not suitable even in low
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amounts due to the significant negative effects
on the activity of starters, reduction of
viscosity, water retention capacity, and
especially sensory evaluation, and in general, it
can be said that tarragon and thyme essential
oils are prone to be used in the production of
flavored yogurts. are.
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