[ Downloaded from fsct.modares.ac.ir on 2024-07-27 ]

[ DOR: 20.1001.1.20088787.1401.19.133.17.2 ]

[ DOI: 10.22034/FSCT.19.133.197 ]

Iran Journal of Food Sciences and Industries, No. 133, VVolume 19, March 2023

Homepage:www.fsct.modares.ir

Journal of Food Science and Technology (Iran)

ot pemanesh®

Scientific Research

Effect ofturnip, pumpkin and bakery yeast on microbial flora and

texture of doineh

Bahrami, S. 1, Davati, N. 2, Noshirvani, N. 3

1. MSc Student, Department of Food Science and Technology, Faculty of Food Industry, Bu-Ali Sina University,

Hamedan, Iran.

2. Assistant professor, Department of Food Science and Technology, Faculty of Food Industry, Bu-Ali Sina

University, Hamedan, Iran.

3. Assistant professor, Department of Food Science and Technology, Faculty of Technical and Natural Resources of

Tuyserkan, Bu-Ali Sina University, Hamedan, Iran.

ARTICLE INFO

ABSTRACT

Article History:

Received 2022/ 01/ 27
Accepted 2023/ 03/ 08

Keywords:

Doineh,
Turnip,
Pumpkin,
Bakery yeast.

10.22034/FSCT.19.133.197
DOR: 20.1001.1.20088787.1401.19.133.17.2

*Corresponding Author E-Mail:
n.davati@basu.ac.ir

Recently, the production of fermented products has received significant
attention due to health benefits. Doineh is a cereal- dairy based fermented
product that is often traditionally prepared in the western regions of Iran. The
aim of this study was to investigate the effect of adding 8% turnip, 8% pumpkin
as a nutritious supplement and different amounts of bakery yeast 0, 0.5 and 1%
to achieve an optimal formulation with a good texture and low microbial flora
during 9 days fermentation.The results showed that the treatments of turnip,
pumpkin and bakery yeast improved the texture and reduced microbial flora of
doineh. The viscosity ofdoineh samples containing bakery yeast increased and
in contrast, the growth of pathogenic bacteria and pH significantly (p<0.05)
decreased compared to the control. While, water and oil adsorption showed no
significant difference (p<0.05) in the samples. Based on the results,
formulations containing 1% bakery yeast and 8% Turnipare suggested because
of better texture and better control of microbial spoilage.
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1. Introduction

Currently, with the progress of human societies,
the industrial production of food containing
additives and chemical preservatives is
increasing, which leads to digestive diseases and
cancer, while the industrial production of
fermented products with beneficial properties and
high nutritional value is very low. Today, many
countries are interested in producing fermented
foods in semi-prepared or powder forms that can
be suitable for consumption in hospitals, schools
and homes. Recently, the design and production
of cereal-based probiotic products has received
significant attention due to its natural health-
enhancing value and the creation of diversity in
the production and consumption of this category
of food. (Buttermilk and yogurt) will be
compensated. Davina, like Tarkhina, is known as
a dairy-cereal fermented product, with the
difference that in some places, very thick, pre-
fermented buttermilk is used in the preparation of
Davina. These products are sold in some
countries of the world, including Iran, Iraqg, It is
consumed in Turkey, Masro in several other
countries with different names, and it is usually
used as a raw material in the preparation of
traditional soup in Iran, especially in the western
regions. The nutritional value, qualitative and
organoleptic characteristics of Davina depend on
various factors, including raw materials,
microbial quality, and fermentation conditions.
has it. Due to low humidity and low pH, Davina,
like Tarkhina, is considered an unsuitable
environment for the growth of spoilage-
producing microorganisms, and therefore has a
long shelf life [1]. Due to the similarity of the
production process of Duina with Tarkhina, it can
be expected to have relatively high nutritional
value like Tarkhina. The research conducted by
Ibanoglou et al. (1995) and Biljisil et al. (2006)
showed that tarragon is a good source of organic
acids, minerals, free amino acids, vitamins,
ascorbic acid and folic acid [2, 3]. In the study by
Arbas et al. (2006) which was conducted on a
product similar to tarrakhina called tarrhana; The
beneficial and probiotic properties of this food
such as lowering cholesterol, regulating blood
glucose levels in diabetics and reducing the risk
of cancer in consumers have been mentioned [4].
Fermented foods are considered one of the best
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diets due to maintaining quality characteristics in
different environmental conditions, improving
food safety, increasing the bioavailability of
proteins and minerals, increasing vitamins and
reducing anti-nutritional factors and
antimicrobial activity. Therefore, with the
industrial production of dairy-cereal fermented
products such as Davina, while diversifying the
diet, its beneficial properties can be used to
improve the health of consumers. The purpose of
this study is to investigate the addition of turnips,
pumpkin and different amounts of sour dough to
achieve a formulation of dough with a suitable
texture and low pathogenic microbial flora to be
proposed in the industry.

2- Materials and methods

2-1- Preparation of Davinah

After washing, wheat semolina was cooked for
one hour at a temperature of 80 degrees Celsius.
The cooked bulgurs were placed in a cabinet
equipped with two mesh trays under a
temperature of 70 degrees Celsius until
completely dry. After drying, wheat semolina
was ground by an industrial mill. To prepare the
base dough, the formulation of wheat semolina
24/5, buttermilk 70/2 and salt 5/3 was used. The
raw materials were weighed and based on the
type of treatment, the required amounts of baker's
yeast (at three levels of 0%, 0.5% and 1%) and
nutritional supplements (at three levels of no
supplementation, 8% pumpkin and 8% turnips)
were also It was weighed and added to the
formula. First, wheat semolina was mixed with
buttermilk and then grated turnip or pumpkin,
baker's yeast and salt were added. The mixture
was kneaded well by hand for 5 minutes to form
a dough. The samples were placed on a sieve for
1 minute to remove excess water. Then it was
distributed in sterile glass containers and after
covering their lids, they were kept at a
temperature of 20 degrees Celsius for 9 days.
Also, in order to investigate the effects of
fermentation time in 4 levels including days 0, 3,
6, 9, 4 repetitions of each treatment were prepared
in a total of 36 samples.

2-2- Viscosity

To measure the viscosity, the modified method of
Taraki et al. (2013) was used [5]. 10 grams of
Davina was mixed with 100 milliliters of distilled
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water and placed on a magnetic heater for 10
minutes. After 15 minutes of baking time, the
resulting mixture was vigorously mixed for 40
seconds. The viscosity of each sample was
measured by a viscometer (Brookfield DV2T,
USA) using a ULA spindle at a speed of 60 rpm
at a temperature of 30 and 60 degrees Celsius.
Two readings were done for each sample, and
each reading was read after 30 seconds. The
results were read in terms of centipoise (Cp),
which is the percentage of dynamic viscosity.
2-3- The ability to absorb water and
oil

10 grams of Duina samples were mixed with 50
ml of sterile distilled water to check water
absorption and with 50 ml of vegetable oil to
check oil absorption separately and then vortexed
for 15 minutes and subsequently centrifuged at
g4000 for 20 minutes. Water absorption (WAC)
was reported as grams of water and oil absorption
(OAC) as grams of oil absorbed per gram of
tissue [6].

2-4-pH

According to the method of llbanoglou et al.
(1995), 5 grams of the sample was mixed with
100 ml of distilled water for 3 minutes using a
laboratory mixer, and the solution was filtered
through Whatman No. 30 filter paper. Then the
pH of the solution was measured using a digital
pH meter (Metrohem 827, Switzerland) [2].

5-2- Microbial tests

The trend of microorganism flora changes in
samples containing different amounts of baker's
yeast, type of nutritional supplement, was
investigated in comparison with the control
sample during fermentation including days zero,
three, six and nine. After homogenizing the
samples under sterile conditions, 1 gram of the
sample was added to 9 ml of sterile Ringer's
solution. The resulting mixture was vortexed for
one minute and used as the initial dilution*-10 was
considered. subsequent dilutions (>10 to me’-10)
Sterile Ringer's solution was also prepared from
this initial dilution.To count the total microbial
population, use the standard plate counting
method using the culture mediumPlate Count
Agar (PCA)Counting coliforms from Violet Red
Bile Agar (VRBA) culture medium, counting
fungi from culture mediumPotato Dextrose Agar
(PDA)AnNdBacteria countStaphylococcus aureus
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Mannitol Salt Agar (MSA) culture medium was
used. direction Investigation of fungi, the
environment of the deadthe relevant at a
temperature of 25 degrees Celsius and other
environment, the inoculated dead animals were
kept in a greenhouse (Persian Teb, Iran) at a
temperature of 37 degrees Celsius [7].

6-2- Statistical method

The effects of fermentation time (in 4 levels 0, 3,
6, 9 days), supplementation in 3 levels (no
supplementation, 8% pumpkin, 8% turnip) and
baker's yeast (in 3 levels 0, 0.5% and 1%) on the
properties of the product. Data analysis was done
based on factorial statistical method and
completely random statistical design and in two
repetitions. Data variance analysis was done with
SPSS software. In case of significance,
comparison of means was investigated based on
Tukey's test at 5% probability level. All tests
were performed in 3 repetitions.

3. Results and Discussion

3-1- The effect of nutritional
supplement and baker’s yeast on the
viscosity  of Doina  during

fermentation

Rheological measurements are analytical tools
that can provide basic information about the
structure and interactions of components within
the material [8]. Viscosity is one of the main
parameters for semi-liquid foods that affects the
sensory quality of the product. The effects of
temperature, fermentation time and additives
(turnip, pumpkin, and baker's yeast) on the
viscosity of Davina are shown in Table 1.
According to the results of this research, each of
the investigated treatments affects the viscosity of
the dough. The addition of nutrient supplement
increased the viscosity compared to the control
sample. The effect of adding pumpkin was more
than the effect of adding turnip; These changes
may be due to the water holding capacity in the
pulp of plant raw materials. In the research of
Taraki andcolleagues (2013) with the purpose of
investigation The effect of cherry pomace on the
physicochemical, functional and sensory
properties of tarhana was determined, adding
cherry pomace increased the viscosity
[5].Investigating the effect of adding baker's
yeast on the viscosity of the dough on the first day
of fermentation showed that increasing the
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concentration of baker's yeast alone had no effect
on the viscosity. While the simultaneous
application of nutritional supplement and baker's
yeast during fermentation had an effect on
viscosity. The comparison of the viscosity
content of Davina in different concentrations of
baker's yeast during fermentation showed that the
lowest viscosity was related to the control sample
on the first day and the highest amount was
related to the sample containing 8% pumpkin and
1% baker's yeast on the ninth day of fermentation.
Selik et al. in 2005, by investigating the effect of
adding baker's yeast on the functional and
qualitative properties of terhana, showed that
adding baker's yeast to terhana causes a slight
increase in viscosity [9]. Investigating the effect
of fermentation time at each temperature of 30
and 60 degrees Celsius showed that the viscosity
increased with the increase of fermentation time.
AtThe length of the fermentation process,
viscosity due to structural changes in proteins and
carbohydrates, interactions between substances
and alsoThe increase of electrostatic and

hydrophobic intermolecular interactions
increases due to the exposure of amino acid side
chains [8, 10]. Alsolt may be because most of the
wheat starch granules are completely swollen and
physically interact with other materials and
increase the viscosity [11].In our study, the
viscosity of all samples decreased with increasing
temperature. Heat may break the entanglement
and molecular bonds and stabilize the molecular
structure and lead to a decrease in viscosity. With
the increase in temperature, the instability of
protein-protein and protein-water interactions
occurs, which leads to a decrease in viscosity [6].
In 1999, Ibanoglu et al. investigated the effect of
soup temperature, the size of tarhana powder
particles before cooking and the type of wheat
flour used in the formulation with different shear
speeds on tarhana soup viscosity. They
announced that increasing the temperature of
Terhana soup decreased the  viscosity.
Measurements at different temperatures showed
that Terhana soup shows a pseudo-plastic
behavior similar to wheat porridge [8].

Table 1 Viscosity (Cp)changes of doineh affected by different formulations during fermentation

Day 9 Day 6 Day 3 Day 1 Formulation Temperature
13.23 12.08 11.12 10.45 p 60°C
27.15 25.67 17.34 12.92 30°C
15.27 13.13 13.33 12.14 pT 60 °C
36.24 34.9 34.88 25.06 ' 30°C
17.97 16.41 15.89 14.83 P.Sq 60 °C
56.35 53.12 41.92 35.60 ' 30°C
13.42 12.74 11.27 10.61 pS1 60 °C
27.38 25.64 18.02 13.18 30°C
18.67 17.22 15.23 12.17 PSIT 60 °C
48.72 45.23 35.07 21.24 T 30°C
19.33 17.61 16.03 15.20 P.S1.5q 60 °C
58.02 54.18 42.93 36.20 T 30°C
15.53 14.34 11.64 10.71 P 52 60 °C
29.62 27.19 18.77 13.25 ' 30°C
21.45 18.11 17.31 12.25 PS2T 60 °C
61.76 57.64 47.16 21.42 T 30°C
21.86 18.74 17.52 15.36 P.52.5q 60 °C
63.09 58.02 45.08 36.78 R 30°C

P: Primary mixture, P.T: Primary mixture + turnip (%8), P.Sq: Primary mixture + pumpkin(%8), P.S1: Primary
mixture + sourdough (% 0.5), P.S1.T: Primary mixture + sourdough (%0.5) + turnip (%8), P.S1.Sq: Primary mixture
+ sourdough (%0.5) + pumpkin(%8), P.S2: Primary mixture + sourdough (%1), P.S2.T: Primary mixture +
sourdough (%1) + turnip (%8), P.S2.Sq: Primary mixture + sourdough (%1) + pumpkin(%8).

In Hasan Vegdallah's research (2018), the
apparent viscosity of Terhana soup samples
prepared using different sources of cereals and
dairy products was determined at different
rotation speeds of 20, 50, 80 and 100 revolutions
per minute at a temperature of 70 degrees Celsius.
The decrease in apparent viscosity with
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increasing shear rate showed that Terhana soup
behaves like a non-Newtonian fluid [12]. Acidity
changes with viscosity changes at levels greater
than mm?/s 10 or Cp 10 is inversely proportional
[13]. But in our study, with the decrease in pH
(increase in acidity) in the samples containing
pumpkin and turnip, the amount of viscosity also


http://dx.doi.org/10.22034/FSCT.19.133.197
https://dorl.net/dor/20.1001.1.20088787.1401.19.133.17.2
https://fsct.modares.ac.ir/article-7-67098-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-07-27 ]

[ DOR: 20.1001.1.20088787.1401.19.133.17.2 ]

[ DOI: 10.22034/FSCT.19.133.197 ]

Iranian Journal of Food Sciences and Industries

No. 133, Volume 19, March 2023

increased, which can be due to the thick texture
resulting from the formulation of Doina with
these components.

Since food viscosity is often inversely related to
moisture content. Therefore, in terms of
microbial activity, viscous foods have a longer
shelf life due to the reduction of available water
[14]. In our study, Doina sample with 1% yeast
containing pumpkin and turnip respectively have
the highest viscosity.

3-2- Doina's ability to absorb water

and oil

According to the results of analysis of variance,
the use of different amounts of baker's yeast and
nutritional supplement did not show any
significant effect on the absorption of water and
oil in the dough during the fermentation time at
the 95% probability level.

3-3- The effect of nutritional
supplement and baker’s yeast on the

pH of Doina during fermentation

According to the results of analysis of variance,
the effect of using different amounts of baker's
yeast and nutritional supplement on the pH of the
dough during the fermentation time was
significant at the 95% probability level. Also, the

mP mPT mP.Sq mPS1 mPS1T

.00

5.00

4.00

pH

3.00

2.00

1.00

0.00

interaction effect of formulation and fermentation
time on the pH of Davina (p<0.05) was also
significant. As can be seen in Figure 1, with
increasing fermentation time, the pH level
decreased in all treatments.The effect of nutrient
supplement and baker's yeast on the pH of the
dough on the first day of fermentation in different
formulations was almost the same and there was
no significant difference (p<0.05). After three
days of fermentation, no significant difference
was observed between the control sample and
formulations with 8% nutritional supplement
alone, but the concentrations of 0.5% and 1%
baker's yeast with the control sample had a
significant difference at the 95% probability
level. On the 6th and 9th day of fermentation,
there was a significant difference between the
control sample and the other samples; so that the
lowest pH inDavina contains 1% baker's yeast
and 8% pumpkinon the ninth day of fermentation
and thenDavina contains 1% baker's yeast and
8% turnipsFermentation was observed on the
ninth day and the highest amount was observed in
the control sample on the first day.In Terhana, as
a product similar to Doina, these changes in pH
value have been attributed to the increase of
digestible substrates in the dough as a result of the
increase in amylolytic activity, which leads to a
decrease in pH during the fermentation period
[15].

P.S1.Sq mP.82 mP.S2T =P.82.8q

1 3 Time (Day) & ¢

Fig 1 Effect of bakery yeast, turnip, and pumpkin on pH of doineh during fermentation. Different letters indicate statistically
significant differences at (p < 0.05).

P: Primary mixture, P.T: Primary mixture + turnip (%8), P.Sq: Primary mixture + pumpkin(%8), P.S1: Primary mixture +
sourdough (% 0.5), P.S1.T: Primary mixture + sourdough (%0.5) + turnip (%8), P.S1.Sq: Primary mixture + sourdough (%0.5) +
pumpkin(%8), P.S2: Primary mixture + sourdough (%1), P.S2.T: Primary mixture + sourdough (%1) + turnip (%8), P.S2.Sq:
Primary mixture + sourdough (%1) + pumpkin(%8).

Kivanch and Fando (2017) found the main reason
for the decrease in dough pH to be the production
of organic acids by baker's yeast and lactic acid
bacteria during fermentation, which is by

converting glucose to ethanol (via pyruvate) and
producing acetaldehyde, carbon dioxide, lactic
acid, acetic acid and Carbonyl compounds
decrease pH and increase acidity during
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fermentation [16]. According to the results of
variance analysis, it was observed that adding
baker's yeast decreased the pH of Doina more
strongly. This was expected because, in addition
to the basic microbial flora, as mentioned above,
the bacteria in baker's yeast can use
carbohydrates for their metabolism and cause
more organic acids (acetic acid, lactic acid, and
pantothenic acid) to be produced, which results It
is the further reduction of pH [17]. The results of
this study were consistent with the results of
Sangan and Karapinar (2012) and Soyukuk et al.
(2020) [18, 19].
3-4- Microbial
Davina

3-4-1- The effect of nutritional supplement
and baker's yeast on the total number of
microorganisms during fermentation
Based on variance analysis of data, the changes
in the total population of microorganisms in
different concentrations of baker's yeast,
nutritional supplement during fermentation and
their interaction were significant (p<0.05) (Figure
2). According to the results of comparing the
averages, increasing the concentration of baker's

characteristics of

EpP EPT mPSq mPS]l mPS1T

20.00

1900 =5
1200 Bo—oS gl
1700 { @

1600

15.00 A

Log CFU/g

14.00 A
13.00 o
1200 -+

11.00 A

P.S1.8q mP.82

yeast increased the content of the total population
of microorganisms on the first day; So that the
highest content of the total microorganism
population was related to the samples under 1%
concentration of baker's yeast and the lowest
content of the total microorganism population
was related to the control sample on the first day.
Addition of nutritional supplement alone and
simultaneously with baker's yeast treatment also
led to an increase in the total population of
microorganisms. The highest content of the total
microorganism population was related to the
sample containing 8% pumpkin and 1% baker's
yeast on the first day. During days 0, 3, 6 and 9
of fermentation, a significant difference was
observed between the control sample and the
other treatments at the 95% probability level. In
general, with increasing fermentation time, the
total population of microorganisms in all
treatments decreased significantly (p<0.05).
However, on each day of fermentation, the
microbial flora of the samples containing baker's
yeast alone and the control sample had a greater
decrease in the microbial flora than the samples
containing only turnip or pumpkin.

PS2T

P.52.5q

10.00 -

! *  Time (Day) & 2

Fig 2 Effect of bakery yeast, turnip, and pumpkin on total microbial count of doineh during fermentation. Different
letters indicate statistically significant differences at (p < 0.05).

P: Primary mixture, P.T: Primary mixture + turnip (%8), P.Sq: Primary mixture + pumpkin(%8), P.S1: Primary
mixture + sourdough (% 0.5), P.S1.T: Primary mixture + sourdough (%0.5) + turnip (%8), P.S1.Sq: Primary mixture
+ sourdough (%0.5) + pumpkin(%8), P.S2: Primary mixture + sourdough (%1), P.S2.T: Primary mixture +
sourdough (%1) + turnip (%8), P.S2.Sq: Primary mixture + sourdough (%1) + pumpkin(%8).

The presence of pumpkin and turnip due to
having inherent microbial flora caused an
increase in  the total population of
microorganisms compared to the control sample
during fermentation. Similarly, in the research
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conducted by Veerapatra et al. in 2015 regarding
the production of fruit yogurt from gak fruit,
adding fruit to yogurt increased the number of
microorganisms. According to our study, among
the supplements, the effect of pumpkin in
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increasing the microbial flora was more than
other formulation ingredients, which could be
due to the microbial contamination that
accompanies it from the field to the production of
the doina. Also, the trend of reducing the total
number of microorganisms in the samples
containing baker's yeast was higher than in the
samples with 0% baker's yeast. Possible reasons
for the decrease in the total population of
microorganisms during fermentation, especially
in samples containing baker's yeast, can be the
increase of antimicrobial metabolites, including
organic acids, carbon dioxide, hydrogen
peroxide, diacetyl, ethanol, and bacteriocin
resulting from lactic fermentation [20]. The
results of this research were consistent with the
results of Daglioglu et al. (2000)[21].

3-4-2- The effect of nutritional supplement
and baker's yeast on the number of
coliforms during fermentation

Based on the results of analysis of variance, the
effect of using different amounts of baker's yeast
and nutritional supplement on the coliform
content of Davina during fermentation, as well as
the interaction effect of formulation and

fermentation time was significant (p<0.05). As
can be seen in Figure 3, with the increase in the
concentration  of  nutritional  supplement,
especially pumpkin, the coliform content of
Davina increased, which is probably due to the
high primary coliform flora of this nutritional
supplement. The study of the effect of adding
baker's yeast on the coliform content of Dovina
showed that by increasing the concentration of
baker's yeast alone, the amount of coliform in the
samples containing baker's yeast decreased
significantly compared to the samples without
baker's yeast. Comparison of average data on
days 0, 3, 6 and 9 of fermentation showed that
with increasing fermentation time, the amount of
coliform in all treatments has decreased
significantly, so that the highest amount of
coliform is related to the sample containing
pumpkin on day 0 and the lowest amount It was
related to the sample containing only 1% baker's
yeast on the 9th day of fermentation.At firstDue
to the contamination of the raw materials, the
coliform population was high during the
fermentation period with activityLactic acid
bacteria and yeastSaccharomyces cerevisiaeThe
amount of baker's yeast decreased.

mP mpPT mpPSq mpPS]l mP.S1T mP.8S1.8q wmP.S2 wP.S2T wP.S2.5q
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Fig 3 Effect of bakery yeast, turnip, and pumpkin on coliform count during doineh fermentation. Different letters
indicate statistically significant differences at (p < 0.05).

P: Primary mixture, P.T: Primary mixture + turnip (%8), P.Sq: Primary mixture + pumpkin(%8), P.S1: Primary
mixture + sourdough (% 0.5), P.S1.T: Primary mixture + sourdough (%0.5) + turnip (%8), P.S1.Sq: Primary mixture
+ sourdough (%0.5) + pumpkin(%8), P.S2: Primary mixture + sourdough (%1), P.S2.T: Primary mixture +
sourdough (%1) + turnip (%8), P.S2.Sq: Primary mixture + sourdough (%1) + pumpkin(%8).

The reduction of coliform growth can be mostly
due to the presence of antimicrobial compounds
resulting from the lactic activity of samples
containing baker's yeast.As mentioned earlier,

lactic acid bacteria contain several natural
antimicrobial substances, including organic acids
(lactic acid, acetic acid, formic acid, phenyllactic
acid, and caproic acid), carbon dioxide, hydrogen
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peroxide, diacetyl, ethanol, bacteriocin, rotrin,
and They produce roticycline, which prevents the
growth of pathogenic bacteria and spoilage
agents, including coliforms. Most of the
researches carried out regarding the antimicrobial
properties of lactic isolates of traditional
fermented products have indicated their
prominent role in preventing the activity of
pathogenic microorganisms and spoilage agents.
For example, Sarani et al. (2018) studied the
antimicrobial effects of the predominant lactic
isolates in tarrhine and their bacteriocin-like
compounds and confirmed its antimicrobial
effect [22].Bacteriocins inhibit the synthesis of
cell wall by binding to lipids and lead to cell death
by forming pores in the membrane [23].

3-4-3- Effect of nutritional supplement and
baker's yeast on numberStaphylococcus
aureusDuina during fermentation

Based on the results of analysis of variance of the
effect of baker's yeast, nutritional supplement
during fermentation time and also the interaction
effect of formulation and fermentation time on
the numberStaphylococcus aureus The difference
was significant (p<0.05). As seen in Figure 4,
with  increasing fermentation time, the
amountStaphylococcus aureusin the samples
containing baker's yeast and nutritional
supplement and the control sample, it has
decreased significantly. Addition of nutrient
supplement on the first day of fermentation
increases the populationStaphylococcus aureus It
became a dream. So that on the first day, the
largest populationStaphylococcus aureus Related
to the samples containing 8% pumpkin and the
lowest populationStaphylococcus aureus It was
related to the sample containing 1% baker's yeast
alone on the ninth day. Investigating the effect of
adding baker's yeast on the
populationStaphylococcus aureusDevina showed
that with increasing the concentration of baker's
yeast,amountStaphylococcus aureus mostlyln
samples containing baker's yeast alone, compared
to other samples, it significantly decreased during
fermentationlt has been found that according to
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what was mentioned before, due to the production
of antimicrobial compounds caused by lactic
activity againstStaphylococcus aureus In the
samples containing baker's yeast, as well as the
primary contamination of nutritional
supplements, especially pumpkin, to this
bacterium. Also, in the research of
Nasrullahzadeh et al. (2019), the results of
investigating the inhibitory effect of lactic acid
bacteria isolates on growthListeria
monocytogenes  AndStaphylococcus — aureus
showed that all isolates were able to prevent the
growth of these two pathogens [23]. The results
of Saeedi et al.'s (2020) research on the effect of
yeastSaccharomyces cerevisiae on biofilm
formationStaphylococcus aureus It showed that
both supernatant extracts and yeast lysate were
able to form biofilms of two strains sensitive and
resistant to methicillin in all
concentrations.Staphylococcus aureus
significantly reduce [24]. Comparison of average
data during fermentation showed that with
increasing fermentation time, the
amountStaphylococcus aureus It has been
significantly reduced in all treatments; The
increase of organic acids and antimicrobial
metabolites that are formed during fermentation
lowers the pH and as a result, the environment
becomes unsuitable for the growth of pathogenic
microorganisms and the cause of spoilage [5].
Also, the samples containing turnips had a lower
population of staphylococci than pumpkin, which
could be due to the presence of antimicrobial
compounds in the turnip root. Mohammadi Thani
et al. (2017) in a study of the chemical
compounds and antimicrobial properties of the
essential oil obtained from Shirazi turnip root by
GC/MS method including caveicol with the
highest percentage (31.32%), trans-anthole
(58.19%), linalool (15 determined alpha-pinene
(9.28%), alpha-thujone (6.59%) and beta-pinene
(3.34%) and the antimicrobial activity of Shirazi
turnip  essential oil againstStaphylococcus
aureus¢ Bacillus cereus: Salmonella
Typhimurium AndAshershiakli proved [25].
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Fig 4 Effect of bakery yeast, turnip, and pumpkin on S. aureus count during doineh fermentation. Different letters
indicate statistically significant differences at (p < 0.05).

P: Primary mixture, P.T: Primary mixture + turnip (%8), P.Sq: Primary mixture + pumpkin(%8), P.S1: Primary
mixture + sourdough (% 0.5), P.S1.T: Primary mixture + sourdough (%0.5) + turnip (%8), P.S1.Sq: Primary mixture
+ sourdough (%0.5) + pumpkin(%8), P.S2: Primary mixture + sourdough (%1), P.S2.T: Primary mixture +
sourdough (%1) + turnip (%8), P.S2.Sq: Primary mixture + sourdough (%1) + pumpkin(%8).

3-4-4- The effect of nutritional supplement
and baker's yeast on the fungal population
of Duina during fermentation

According to the results of analysis of variance,
the presence of baker's yeast and nutritional
supplement, as well as the interaction of
formulation and fermentation time, had a
significant effect on the growth of the pods during
fermentation (p<0.05). According to Figure 5, by
increasing the concentration of baker's yeast, the
fungal population of Davina, which were all
yeasts, increased; So, the highest amount of yeast
was related to the samples under the
concentration of 1% baker's yeast and the lowest
amount of yeast was related to the samples under
the concentration of 0% baker's yeast. This is
obvious; Because baker's yeast contains a high
population of yeastSaccharomyces cerevisiae is.
The addition of nutritional supplement alone also
had a higher amount of yeast than the control
sample, which can be related to the inherent and
initial contamination of the supplements with
yeast. During the fermentation period, the highest
amount of yeast related to the sample of 8%
pumpkin and 1% baker's yeast was on the first
day and the lowest amount of yeast related to the
control sample was on the ninth day. During days
0, 3, 6 and 9 of fermentation, a significant
difference was observed between the control
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sample and the other treatments at the 95%
probability level. In general, with increasing
fermentation time, the amount of yeast decreased
significantly in all treatments (p<0.05). The
pattern of yeast reduction in Doina was consistent
with the findings of Arbas et al.'s research (2005),
who declared that the content ofYeast and mold
in Terhana samples decreased continuously
during the fermentation period due to limiting
factors such as temperature changes, increased
acidity, osmotic pressure, and as a result,
decreased water activity [20].. Also, Rasool et al.
(2019) work of Hawi baker's yeastLactobacillus
paracasei AndLactobacillus fermentum
investigated the physicochemical properties and
durability of Berber bread. The results of this
research showed that lactic acid bacteria present
in baker's yeast inhibits fungal activity and the
growth of spoilage bacteria by producing acetic
acid and propionic acid [26]. In confirmation of
the results of this research, Polisaz et al. (2008)
reported that bread containing baker's yeast
contains a high concentration of lactic acid,
which has led to their greater resistance to mold
and yeast spoilage [27]. Therefore, the reason for
the decrease in the yeast population during
fermentation in the samples can be attributed to
the dominance of lactic flora and the decrease in
humidity in the wort.
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Fig 5 Effect of bakery yeast, turnip, and pumpkin on Fungi (yeast) count during doineh fermentation. Different
letters indicate statistically significant differences at (p < 0.05).

P: Primary mixture, P.T: Primary mixture + turnip (%8), P.Sq: Primary mixture + pumpkin(%8), P.S1: Primary
mixture + sourdough (% 0.5), P.S1.T: Primary mixture + sourdough (%0.5) + turnip (%8), P.S1.Sq: Primary mixture
+ sourdough (%0.5) + pumpkin(%8), P.S2: Primary mixture + sourdough (%1), P.S2.T: Primary mixture +
sourdough (%1) + turnip (%8), P.S2.Sq: Primary mixture + sourdough (%1) + pumpkin(%8).

4- General conclusion

Since the industrial production of fermented
products based on dairy-grains such as Doina,
due to its high nutritional value and the receipt of
useful microbial metabolites during fermentation,
with a long natural shelf life, can be a suitable
alternative to dairy products and grains
containing chemical additives, especially
preservatives. Conducting this study was to reach
a suitable formulation of Doina containing
nutritional supplements, with low microbial flora
and suitable texture. The results showed that the
sample containing 1% yeast and the sample
containing 1% yeast and 8% turnip respectively
had the lowest microbial load in terms of
pathogenic bacteria. On the other hand, viscosity
plays an important role in the industrial process
of food, as well as reducing the moisture available
to microorganisms. Very high viscosity causes
problems such as more energy consumption in
the movement and industrial process of food
products and, conversely, longer shelf life of the
product. In this study, the sample containing 1%
yeast and 8% pumpkin had the highest viscosity,
and then with a significant difference, the sample
containing 1% yeast and 8% turnip had high
viscosity. Therefore, the sample containing 1%
yeast and 8% turnip is suggested as a nutritious
product with low microbial flora, high durability
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and relatively suitable texture for industrial
production.
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