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Abstract  
 
Recent trends are towards long-life, nutritious, preservative-free products that improve immunity, digestion and well-
being and are tailored to nutritional needs and lifestyle of the consumer. In this perception, sourdough bread is part of 
this product category. The sourdough has a key role in obtaining a product with sensory properties such as: color, 
flavor, taste, texture even bread volume. The microflora is dominated by lactic acid bacteria and yeast, very important 
elements when we talk about the fermentation of bread dough. The factors influencing dough quality are: dough yield, 
temperature, microflora, environmental acidity and substrate. Dough can be classified into 3 types, of which the most 
used in the bakery industry is Type III. The beneficial contribution that this type of fermentation brings is not only to 
increase the volume of the bread, the flavor and the nutritional value, but also to extend the shelf life by inhibiting 
spoilage bacteria. 
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INTRODUCTION 
 
The sourdough dates back to antiquity (in the 
murals of the Egyptian civilization from 1500 
BC). With the introduction of baker's yeast to 
the market (starting in the 19th century), 
consumer preferences shifted towards yeast 
bread, while in the recent years the trend has 
been towards sourdough bread. 
(https://bakerpedia.com/the-technology-of-
sourdough-starters/) 
The sourdough is a product obtained both in 
artisan bakeries and on a large scale, at the 
industrial level. Manufacturers supply the yeast 
either with starter for their own dough 
production or with fully fermented sourdough. 
Among these products are dry doughs, which 
are produced mainly from rye and wheat flour, 
but also from other plants containing starch, 
such as pseudocereals or legumes (Brandt, 
2019). 
Flour, water, salt, yeast and lactic acid bacteria 
cultures are needed to obtain the sourdough 
(Park et al., 2019). The microbiota of a certain 
dough can be influenced by its geographical 
origin, so the interpretation of research data 
depends on sampling, isolation and 

identification procedures (De Vuyst et al., 
2017). 
 
MATERIALS AND METHODS  
 
The present paper is based on the research of 
the sourdough production and fermentation 
technologies, accessing the recently published 
articles on the e-nformation platform through 
keywords (lactic acid bacteria, yeast, 
sourdough technology, fermentation). 
 
RESULTS AND DISCUSSIONS  
 
From a microbiological perspective, the 
sourdough used in bakery production represents 
an ecosystem made up of yeasts and lactic acid 
bacteria. The last one has a role in the 
acidification of the dough, and in combination 
with the yeasts, help to form the aroma. Both 
yeasts and lactic acid bacteria of the 
heterofermentative type are needed for 
leavening. 
Lactic acid bacteria (LAB) are part of the group 
of probiotics considered generally as safe 
elements (GRAS) for health with multiple 
benefits, such as: preventing the growth of 
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pathogens, immunomodulators, anticancer 
effects, improving the symptoms of lactose 
intolerance, reducing cholesterol levels, 
preventing and alleviating diarrheal symptoms 
(Kumar R. and Dhanda S., 2017; Nazir Y. et 
al., 2018). 
During the sourdough-making process, a 
double-acting phenomenon occurs: the lactic 
acid bacteria multiply, and the pH drops with 
the subsequent hydrolysis of starch and 
proteins, favoring the growth of yeasts. At the 
same time, the yeast releases amino acids 
during autolysis, thus contributing to the 
growth of lactic bacteria. There is a synergistic 
growth of the lactic acid bacteria and yeasts 
used in the fermentation process, ultimately 
resulting in a product with a higher flavor 
concentration, a more elastic dough and a 
longer shelf life of the product (Siepmann et al, 
2018). 
De Vuyst et al. (2007) support the fact that the 
synergy between lactic acid bacteria and 
baker's yeast gives sourdough a more intense 
flavor, and other researchers, as Gerez C.L. et 
al. (2009) and Loponen J. et al. (2009), 
investigate forwards the action of lactic acid 
bacteria on the sourdough. According to some 
studies, Nionelli L. and Rizzello C.G. (2016) 
and Jonkuviene D. et al. (2016) support the fact 
that different species of lactic acid bacteria 
determine certain specific characteristics in 
bread, such as: some produce flavor, others are 
responsible for the production of antimicrobial 
compounds that prolong the aging time of 
bread during its storage. Moreover, lactic acid 
bacteria produce exopolysaccharides that cause 
an increase in bread volume, but also a 
decrease in firmness (Arendt E.K., Moroni A., 
Zannini E., 2011). 
When we talk about dough, we can say that it 
has one of the ancient methods of grain 
fermentation (Chavan, R.S. and Chavan S.R., 
2011). Getting a sourdough is within 
everyone's reach, as it requires a few steps: 
grind the grains, pseudo-grains or legumes and 
add the water. After that, spontaneous 
fermentation of the lactic bacteria present in the 
flour will take place. All these stages lead to 
the formation of the sourdough (Hammes, W.P. 
and Gänzle, M.G., 1998). 
The dynamics and result of the dough 
fermentation processes (backslopped) are 

determined both by the flour, taking into 
account: its type, its quality state, etc., and by 
the process parameters, aiming at the 
fermentation temperature, pH evolution, dough 
yield, water activity and duration of 
fermentation.  
Symbiotic colonies of lactic acid bacteria and 
yeasts present in our diverse ecosystem induce 
lactic acid fermentation of the dough, which 
eventually becomes a stable culture within a 
few hours (De Vuyst, L. et al., 2014). 
Researchers such as Raimondi et al. (2017) 
performed a study in which the loss of 
competitiveness of a stable microbial 
community was described only after the 
addition of S. cerevisiae. 
The variability of the number and type of 
microbiota in the dough depends on the native 
microbial flora of the environment, but also on 
other factors such as the choice of flour type, 
the time and frequency of starter's feeding, the 
hydration level, the leavening temperature and 
the fermentation time of the dough (Garofalo, 
C. et al., 2008; Lhomme, E. et al., 2014; 
Gobbetti, M. et al., 1994). 
Microbial cultures give the product a unique 
flavor profile, thanks to a group of bacteria, 
such as lactic acid bacteria, that produces a 
similar flavor of yogurt. Apart from these, 
sourdough can also be fermented by acetic 
bacteria, which produce a similar flavor of 
vinegar (https://truesourdough.com/18-ways-
to-make-sourdough-bread-more-or-less-sour/, 
accessed March 12, 2023), allowing the 
improvement of unsatisfactory sensory 
qualities, especially the aroma and taste of 
some gluten-free bakery products (Gobbetti et 
al., 2014; Moroni et al., 2009). 
Due to the high temperature used during 
baking, products can significantly lose viable 
bacteria and thus become a significant 
challenge (Zhang et al., 2018). 
Microorganisms in sourdough can affect the 
ecosystem and functions of the starter and by 
default the quality of the final product (Calvert 
et al., 2021). 
Apart from the fact that the sourdough presents 
a significant potential for improving the 
organoleptic characteristics and nutritional 
quality of bakery products (especially bread), 
its uses have also extended to other food 
products, such as: biscuits, waffles, pancakes, 
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tortillas, muffins and noodles (Poutanen et al., 
2009). Üçok and Sert (2020), studied the 
growth kinetics of a lactic acid bacteria species, 
namely Lactobacillus plantarum L14, naturally 
existing in sourdough to determine its 
biotechnological performance and the role of 
the effect on the fermentation process during 
dough preparation. Acidity, cell count and 
dough properties were analyzed. With the 
increase in acidity during fermentation, a 
coagulated and stickier dough was detected. 
Belkova et al. (2021) provided comprehensive 
information in a study on the relationship 
between dough composition and the formation 
of processing contaminants in toast bread made 
from yeast wheat flour. The roasting process 
remarkably increased the formation of 
acrylamide. However, sulfur-containing 
compounds almost tripled the formation of 
acrylamide during roasting. 
The year 2020 has had by far a significant 
impact on the trend of consumers to make 
sourdough bread at home, as millions of people 
have been restricted from leaving their homes 
during the Covid-19 pandemic, which has led 
sourdough bread to the third place in the 
globally top of recipes searched on the Google 
platform 
(https://trends.google.com/trends/yis/2020/GL
OBAL/, accessed March 12, 2023). 
One of the oldest methods of obtaining a dough 
turned out to be through the spontaneous 
fermentation of the sourdough. The technique 
consists in fermenting the sourdough to 
produce a gasier dough and, as such, an airier 
bread. Later, brewer's yeast was added to the 
sourdough fermentation (Decock and Cappelle, 
2005; Spicher and Stephan, 1993), which 
appears to have been very successful. 
Considering the technological configuration, it 
is possible to distinguish three methods, 
classified into sourdough types I, II and III. 
Type I sourdough refers to traditionally made 
dough that requires backslopping by refreshing 
and adding fresh flour and water at regular 
intervals of time (Müller, M. et al., 2001) and 
the fermentation of yeasts and lactic bacteria 
present in the flour occurs spontaneously. The 
second type of sourdough is obtained by 
inoculating industrially adapted microbial 
cultures to acidify it. Type III sourdough is 
usually a dry form of type II, easy to store and 

use (De Vuyst, L.; 2017; Decock, P.; 2005; 
Meroth, C.B. et al., 2003). The sourdough 
obtaining methods, classified into sourdough 
types I, II and III can be observed below in the 
Figure 1. 
 

 
Figure 1. Types of sourdough fermentation processes 

according to the process technology applied  
(Source: https://doi.org/10.1016/bs.aambs.2017.02.003) 

 
At the same time, some researchers considered 
the additional existence of another type of 
dough, called type 0 dough, used in the bakery 
industry as pre-dough or sponge dough, with 
the addition of baker's yeast (Saccharomyces 
cerevisiae) (De Vuyst, 2017) (Figure 2). 
 

 
Figure 2. Type 0 dough, used in the bakery 

industry as pre-dough or sponge dough,  
with the addition of baker's yeast 

(Source: https://doi.org/10.1016/bs.aambs.2017.02.003) 
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Manufacturers in the bakery industry frequently 
develop type II and III dough, assuring the 
consumer of the quality of the product offered 
(Arena, M.P. et al., 2019). Type III dough 
brings bread an extension of the shelf life by 
inhibiting spoilage bacteria. Type I dough is 
one of the most commonly studied dough types 
due to its natural microbiome diversity 
(Plessas, 2021). 
The high technology bakery industry has 
almost completely replaced small artisanal 
bakeries. Such as more efficient production 
technology was developed for both bread and 
bakery products. There has been a growing 
trend in demand for more flavorful bread. Thus, 
new businesses specialized in the production of 
bakery products with stabilized dough were 
born. 
The dough fermentation produces a unique 
blend of flavors while improving the volume 
and texture of the bread. Apart from finally 
obtaining a product with special dough physical 
properties, fermentation brings bread an 
increased supply of nutrients, but also the 
extension of the shelf life (Park, D. M. et al., 
2019; Katina, K. et al., 2005). The research 
trend is still directed towards obtaining a dough 
starter superior to that obtained from baker's 
yeast (Nionelli et al., 2018). 
According to the research done by Park, D. M. 
et al., (2019), Lactobacillus plantarum SPC-
SNU 72-2 proved net superior qualities in the 
sourdough fermentation process and was 
considered as a strain suitable for use in the 
bakery industry to obtain a bread with a slightly 
acidic taste. 
Valerio et al. (2016) studied a fermentation 
product, Lactobacillus plantarum Bio21B. It 
was applied in the bread making process as a 
taste enhancer to obtain a yeast-leavened bread 
with reduced salt content (20% and 50%), 
compared to a reference bread (REF) that does 
not contain the fermentation product. Sensory 
analysis indicated that Bio21B bread with 50% 
reduced salt had a pleasant taste similar to 
bread containing salt (REF). 
Zhou et al. (2017) had an incertitude regarding 
of the potential of several non-conventional 
yeasts and studied them as leavening agents 
and flavor producers under dough-like 
conditions in the presence of high sugar 
concentrations and stressful environments 

mimicking conditions found in the sourdough 
made from flour. 
Hardness is an important parameter that affects 
the sensory quality of the bread and is a main 
indicator of staling during storage (Luo et al., 
2018). Sensory evaluation is an important indi-
cator, which mainly uses human senses such as: 
sight, smell and taste to evaluate the sensory 
characteristics of food, to understand people's 
preferences for products (Zhang, 2021). 
Some researchers have come to the conclusion 
that the use of sourdough in the bread 
manufacturing process increases the feeling of 
satiety at the time of consumption 
(Zamaratskaia G., 2017). Moreover, the 
products obtained from cereals fermented with 
sourdough have a higher digestibility, 
compared to those fermented with yeast (Polese 
et al., 2018; Rizzello et al., 2019). 
The composition and stability of yeast 
microbiota are at the basis of its applications 
(Table 1). 
 

Table 1. Possible applications of sourdough lactic 
bacteria in bread preparation 

(Source: https://doi.org/10.3390/ foods11030452) 
 

Sourdough LAB Strains Possible Applications 

Pediococcus acidilactici LUHS29 For barley sourdough 
fermentation and the 
preparation of higher-value 
bread (Bartkiene, E, 
Vizbickiene, D. et al., 2017) 

Combinations of LAB strains: 
Pediococcus pentosaceus LUHS183 
and Leuconostoc mesenteroides 
LUHS242, 
P. pentosaceus LUHS183 and 
Lactobacillus brevis LUHS173, P. 
pentosaceus LUHS183 and 
Enterococcus pseudoavium 
LUHS234,  
P. pentosaceus LUHS183 and 
Lactobacillus curvatus LUHS51,  
Lactobacillus plantarum LUHS135 
and L. curvatus LUHS51, 
L. plantarum LUHS135 and P. 
pentosaceus LUHS183 

For wheat bread quality 
improving (higher porosity, 
better sensory properties, 
lower acrylamide 
concentration) (Bartkiene, 
E., Bartkevics, V. et al., 
2017) 

Lactobacillus coryniformis 
LUHS71, 
L. curvatus LUHS51, 
L. farraginis LUHS206, 
Leuconostoc mesenteroides 
LUHS225 

For wheat bread quality 
improving (higher porosity, 
better sensory properties, 
lower acrylamide 
concentration); For surface 
treatment of bread to 
prolong the shelf life 
(Bartkiene, E. et al., 2019) 

Pediococcus pentosaceus 
LUHS183,  
P. acidilactici LUHS29, 
Lactobacillus paracasei LUHS244,  
Lactobacillus brevis LUHS173, 
Lactobacillus plantarum LUHS135, 
Leuconostoc mesenteroides 
LUHS242 

As antifungal agents against 
Aspergillus nidulans, 
Penicillium funiculosum and 
Fusarium poae; For bread 
safety improving (lower 
acrylamide concentration) 
(Bartkiene, E., Bartkevics, 
V.; Lele, V. et al., 2018) 
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Table 1. Possible applications of sourdough lactic 

bacteria in bread preparation (continuation) 
(Source: https://doi.org/10.3390/ foods11030452) 

 

Sourdough LAB Strains Possible Applications 

Lactobacillus plantarum LUHS135 
in combination with savory plants 
Thymus vulgaris, Carum carvi, 
Origanum vulgare, Ocimum 
basilicum and Coriandrum sativum 

For bread safety improving 
(lower acrylamide 
concentration) (Bartkiene, 
E.; Bartkevics, V.; 
Krungleviciute, V. et al., 
2018) 

Lacticaseibacillus casei LUHS210 For almond, coconut and oat 
drinks by-products 
valorisation and added-value 
bread preparation 
(Bartkiene, E. et al., 2021) 

Lactobacillus paracasei LUHS244 For okara (soybean residue) 
valorisation and added-value 
bread preparation 
(Juodeikiene, G. et al., 
2021) 

 
Different types of dough are known for both 
artisanal and industrial applications. The 
variety of bakery products is determined by the 
diversity of products obtained from sourdough. 
In Europe, the use of sourdough in bakery pro-
ducts is quite widespread (30-50%), whereas in 
North America, the sourdough has less appli-
cability. Small or medium-sized, specialized 
bakeries still use traditional sourdough as a 
leavening agent in the production of regional 
specialties such as: Panettone, Pumpernickel or 
San Francisco Sourdough Bread. 
To obtain sourdough fermentation at an 
industrial level, semi-automatic (discontinuous) 
batches are carried out according to traditional 
fermentation procedures, incompatible with 
large-scale, continuous bread production 
(Böcker G., 2006). Therefore, sourdough 
fermentation is carried out by specialized 
suppliers in the bakery industry (Brandt M.J., 
2007). 
In contrast to the starter cultures used in meat 
and dairy fermentation, the freeze-dried ones 
fail to develop the metabolic activity necessary 
in the sourdough production process and thus 
require revitalization before use. When 
obtaining leaven, bakeries most often use 
stabilized, dry preparations that last a long 
time. They allow the new products obtained to 
suit the individual needs of the consumers. 
These preparations include ready-to-use active 
sourdough, dry sourdough products with added 
exopolysaccharides or flavor compounds 
derived from the Maillard reaction, and starter 
cultures selected to improve bread quality. 

Industrial production of active dry sourdough 
can also be done with other types of bacteria. 
Bifidobacteria (Sanz-Penella J.M. et al., 2012), 
propionibacteria (Kariluoto S. et al., 2010), 
fungi and acetic acid bacteria (Haruta S. et al., 
2006) grow in cereal substrates and have been 
used in experimental fermentations of cereals. 
Traditional fermentations of grains used in 
Africa, Asia and Latin America for the 
production of bread, beverages, vinegar or 
spices are carried out with fermentation 
bacteria adapted to grain substrates. The 
metabolic potential of these organisms differs 
greatly from lactic acid bacteria in yeast, and 
their use enables new functions for bakery 
products. 
 
CONCLUSIONS  
 
The sourdough can be obtained by three 
methods, classified into dough types I, II and 
III. 
Type I dough is studied for its natural 
microbiome diversity, while in the bakery 
industry is developed frequently the type II and 
III dough.  
Traditional sourdough is rich in 
microorganisms, and their composition have a 
great influence on the fermentation 
characteristics of the dough and on the 
appearance, taste and texture of the finished 
product. Lactic acid bacteria contribute to 
improving the dough rheology, increasing the 
volume and softening the texture of traditional 
fresh bread due to the action of the yeast to 
transform the soluble sugars in the dough into 
CO2, alcohols, aldehydes and other substances. 
Lactic acid bacteria play a role in dough 
acidification, inhibit harmful microorganisms 
and react with yeast fermentation products to 
form aromatic substances. 
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