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 Lactic acid bacteria (LAB) with different ecological niches are widely seen in fermented 

meat, vegetables, dairy products and cereals as well as in fermented beverages. Lactic 

acid bacteria are the most important group of bacteria in dairy industry due to their 

probiotic characteristics and fermentation agents as starter culture. In the taxonomy of the 

lactic acid bacteria; by means of rep-PCR, which is the analysis of repetitive sequences 

that are based on 16S ribosomal RNA (rRNA) gene sequence, it is possible to conduct 

structural microbial community analyses such as Restriction Fragment Length 

Polymorphism (RFLP) analysis of DNA fragments of different sizes cut with enzymes, 

Random Amplified Polymorphic DNA (RAPD) polymorphic DNA amplified randomly 

at low temperatures and Amplified Fragment-Length Polymorphism (AFLP)-PCR of cut 

genomic DNA. Besides, in the recent years, non-culture-based molecular methods such as 

Pulse Field Gel Electrophoresis (PFGE), Denaturing Gradient Gel Electrophoresis 

(DGGE), Thermal Gradient Gel Electrophoresis (TGGE), and Fluorescence In-situ 

Hybridization (FISH) have replaced classical methods once used for the identification of 

LAB. Identification of lactic acid bacteria culture independent regardless of the method 

will be one of the most important methods used in the future pyrosequencing as a Next 

Generation Sequencing (NGS) techniques. This paper reviews molecular-method based 

studies conducted on the identification of LAB species in dairy products. 
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 Farklı ekolojik nişlere sahip Laktik asit bakterileri (LAB) yaygın olarak fermente et, 

sebze, süt ürünleri ve tahıllar yanı sıra mayalanmış içkilerde de bulunmaktadır. LAB’lar 

probiyotik özelliklerinden dolayı starter kültür olarak süt endüstrisinde kullanılan 

bakterilerin en önemli grubudur. LAB’ların taksonomik incelemelerinde; 16S ribozomal 

RNA (rRNA) gen dizilerinin analizine dayalı rep-PCR analizi, farklı boyutlarda enzimler 

ile kesilmiş DNA fragmanlarının analizi (RFLP), rastgele çoğaltılmış polimorfik DNA 

analizi (RAPD), düşük sıcaklıklarda rastgele çoğaltılmış ve DNA'nın çoğaltılmış parça-

uzunluk polimorfizm analizi (AFLP)–PCR kullanılmaktadır. Ayrıca LAB’ların 

tanımlanmasında kullanılan kültür bağımsız yöntemler, darbe etkili alan jel elektroforez 

(PFGE), denatüre gradyan jel elektroforez (DGGE), termal gradyan jel elektroforez 

(DGGE) ve floresan in situ hibridizasyon (FISH) yöntemleri bulunmaktadır. Bunun yanı 

sıra, son yıllarda yeni nesil dizi (NGS) teknikleri ve Pirosekanslama gelecekte kullanılan 

en önemli yöntemlerden biri olacaktır. Bu yazıda süt ürünlerinde LAB türlerinin 

belirlenmesi için moleküler yöntemleri kullanan çalışmaları kapsamaktadır. 
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Introduction 

 

Most LAB can be isolated from natural environments 

such as humans, animals and plants. They are adapted to a 

specific environment and they are widely seen in 

fermented meat, vegetables, dairy products and cereals as 

well as in fermented beverages (Holzapfel et al., 2001; 

Temmerman et al., 2004). They are widely used in 

fermented dairy products. Because of they are naturally 

exist in cheeses made by traditional methods, they 

constitute the basic flora during maturation. They give 

specific sensory and structural properties to products. In 

addition, due to the antimicrobial substances they 

produce, they are therapeutic and they support health. 

Lactic acid bacteria flora of dairy products produced with 

traditional methods have recently become the subject of 

many researches (Temmerman et al., 2004). In these 

studies, it is aimed to maintain the lactic acid bacteria 

diversity in the products and to transfer those that were 

important from technological and health aspects into the 

industrial scale. To achieve this goal, the use of 

appropriate identification methods as well as an accurate 

identification of the bacteria is required (Temmerman et 

al., 2004). 

In the traditional identification of LAB, in addition to 

the use of API test kits, biochemical tests that were based 

on carbohydrate digestion and peculiar enzymatic 

activities had been used. However, the bacteria in 

different environmental conditions try to fit themselves to 

ambient conditions. Bacteria which adapt to the different 

ambient conditions of their isolated environments can 

sometimes react in these tests. This situation causes them 

to be identified as a new species or not to be identified. 

Therefore, it has been found that species with different 

genotypic characteristics displayed similar phenotypic 

characteristics and it has been understood that it was not 

safe to identify bacteria by this method relying on the fact 

that they had similar nutritional requirements 

(McCartney, 2002; Saarela et al., 2000). As a result, 

genotypic identification methods began to be used to 

obtain a better classification and distinction among the 

species. 

Recently, faster and safer methods that will construct 

profiles of microbial communities from many 

environments have been developed (Ward et al., 1990). 

Most of these methods are based not only on the 

identification of microorganisms, but they are based also 

on the analysis of these microorganisms' nucleic acids 

(Ampe et al., 1999; ben Omar and Ampe, 2000). 

For microbial identification and classification 

purposes, molecular techniques can be classified as 

metabolic based methods, protein based methods, fatty 

acid based methods and nucleic acid based methods. 

REP-PCR made it possible to conduct structural microbial 

community analyses such as RFLP analysis of DNA 

fragments of different size cuts with enzymes, RAPD 

polymorphic DNA amplified randomly at low 

temperatures, and AFLP PCR of cut genomic DNA. 

Besides, in the recent years, non culture based molecular 

methods such as PFGE, DGGE, TGGE, FISH and NGS 

have replaced classical methods once used for the 

identification of LAB (Figure 1).  

Nucleic Acid Based Techniques 

 

Chemistry of nucleic acids and the studies conducted 

to describe the structural characteristics constitute the 

basis of molecular identification methods. Enzymes are 

used to replicate the target DNA and a copy of DNA can 

be identified theoretically. The fact that Mullis (1990) 

applied thermostable Taq DNA polymerase isolated from 

Thermus aquaticus in chain reaction (PCR) technique 

with success allowed for the replication of specific DNA 

sequences in vitro conditions. Analysis of 16S rRNA 

sequences revealed the existence of this molecule on 

variable zones and highly protected zones that reflect the 

different degrees of functional pressure on different parts 

of the molecule during evolution. In fact, preserved zones 

are suitable for the secondary structures which are active 

in the obtainment of a functional ribosome. Variable 

zones are useful in the comparison of closely related 

organisms, whereas protected zones are useful in the 

grouping of distant relatives. Comparison of 

oligonucleotide sequence in 16S RNA is used in 

bacterium phylogenetics and systematic studies. These 

molecules can assimilate the molecular chronometers 

which show the evolution steps of the bacteria. 16S rRNA 

molecules are used to benefit from the short term 

comparisons to find out the common origins of the 

bacteria and to determine the direction, importance and 

the speed of the evolution. Amplification and 

identification of target DNA/RNA sequences were 

followed by PCR based efforts intended to develop more 

sensitive and specific methods (Böttger, 1989; 

Giovannoni et al., 1990; Ward et al., 1990; Muyzer et al., 

1993; Ludwig and Schleifer, 1994; Amann et al., 1995; 

Head et al., 1998; Harmsen and Karch, 2004). 

 

Culture-Based Genotypic Identification Techniques 

 

Repetitive Extragenic Palindromic (REP-PCR) 

REP-PCR, are the repetitive protected sequences in 

regions between genes (Repetitive extragenic 

palindromic), and when proliferation of these sequences is 

done with the universal primers DNA fragments 

(amplicon) belonging to each sample can be produced in 

various sizes. In this way, subspecies and races can be 

distinguished from each other. As for the rDNA genes, 

they are highly protected in a species-specific manner. 

Therefore, species/subspecies specific DNA sections can 

be produced with primers particularly designed for these 

genes and the intermediate regions there of (ITS-PCR 

internally transcribed spacers). rRNA genes are an 

appropriate choice as a first step in identifying especially 

a totally unknown organism. The other important target 

sequences are widely seen and protected in repetitive 

extragenic palindromic (REP), which are bacterium 

genomes and repetitive palindromic sequences situated 

between the genes. REP-PCR fingerprint technique which 

is carried out by using (GTG)5-PCR), is a rapid, reliable 

and easily- applicable method that allow for 

distinguishing of LAB species, subspecies and strains in 

the food fermentation industry (Gevers et al., 2001). 

In the REP-PCR applications, LAB dynamics was 

investigated in the cheddar cheese during the maturation 
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stage by using with REP and ERIC (enterobacterial 

repetitive intergenic consensus) primer sets (Dasen et al., 

2003). A total of 380 Lactobacillus species have been 

identified. Olive and Bean, (1999) isolated LAB from 

probiotic foods by using REP-PCR technique. 

Mohammed et al. (2009) isolated 170 species from the 

traditional dairy products and raw milk samples in delta 

region by applying REP-PCR fingerprint method. The 

obtained results revealed that the following species were 

dominant in dairy products in Egypt: Lb. delbrueckii 

subsp. lactis, Lb. fermentum, Enterococcus faecium Lb. 

delbrueckii subsp. bulgaricus, Lb. paracasei subsp. 

paracasei, Lb. plantarum and Lc. lactis subsp. lactis. 

 

Restriction Fragment Length Polymorphism (RFLP) 

RFLP technique recognizes a single nucleic acid base 

change in a specific region cut by enzymes. A variation in 

base array in recognition region can be the reason of 

polymorphism between different genotypes. However, 

this polymorphism arises more frequently from segment 

insertion or deletion between two cutting regions which 

are recognized by cutting enzymes. At the same time, 

amplicons obtained as a result of the PCR reactions or the 

entire DNA is disintegrated by restriction enzymes. This 

technique is defined as RFLP and it is the prototype of 

DNA fingerprinting methods used for the identification of 

the isolates at the intra-species diversity. 

It is used for the identification of intra-species bacteria 

in dairy products. In the previous studies; Giraffa et al. 

(2003) by means of RFLP analysis, determined protein-

encoded genes (β-galactosidase, lactose permease and 

proline dipeptidase) of 35 molecular types of Lb. 

delbrueckii subsp. lactis and Lb. delbrueckii subsp. 

bulgarius which were taken from dairy products and used 

as starter cultures. Homofermentative LAB was isolated 

from pot cheese, a traditional cheese made from cow and 

goat's milk. This study 661 microbial isolates were taken 

from a total of 17 cheese samples. In the study, 

identifications have been made by using phenotypic and 

molecular methods. It was found that only 107 isolates 

were homo-fermentative. Lc. lactis subsp. lactis of 54, 

Enterococcus faecium of 21, Ec. faecalis of 3, Ec. durans 

of 2, Ec. sp., of 10, Lb. paracasei subsp. paracasei of 15, 

and Lb. casei of 2 were determined by PCR-RFLP based 

molecular identification by using ITS (internally 

transcribed spacer) gene region. 

 

 

 
Figure 1 Flow diagram of the culture-dependent and culture-independent methods to study the community structure and 

activitiy of dairy products microbiota. RFLP restriction fragment length polymorphism, AFLP amplified fragment-

length polymorphism, PFGE pulsed-field gel electrophoresis, RAPD Random Amplified Polymorphic DNA, REP-PCR 

Repetitive extragenic palindromic, FISH Fluorescence in situ hybridization, DGGE denaturing gradient gel 

electrophoresis, TGGE temperature gradient gel electrophoresis, SSCP single strand conformation polymorphism, NGS 

Next-generation sequencing 

 

 



Sofu / Turkish Journal of Agriculture - Food Science and Technology, 5(1): 6-13, 2017 

9 
 

Random Amplified Polymorphic DNA (RAPD) 

Polymorphic DNA amplified randomly at low 

temperatures: Another approach to the genome was the 

RAPD markers obtained as a result of random 

connections. In RAPD analysis, markers which vary 

among races are chosen and sequence analysis is 

conducted. These markers can be directly used in the 

identification species. 

RAPD analysis was of a fingerprint of short DNA 

fragments electrophoretically separating replicated in 

randomly selected primers and low temperature 

conditions.
 

RAPD technique has been used for the 

isolation of thermophilic streptococci and Lactobacillus 

from the following types of cheese: Italian, French and 

Spanish cheeses and cheeses made from raw cattle milk 

such a Mozzarella (Moschetti et al., 1998; Morea et al., 

1998; De Candia et al., 2007); Parmigiano Reggiano & 

Grana Padano cheeses (Cocconcelli et al., 1997); 

Beamfort, Comte, and Manchego cheeses (Bouton et al., 

2002; Sánchez et al., 2006). Baruzzi et al. (2000) used the 

technique to isolate Lb. kefir and Lb. paracasei species 

from Ricotta forte cheese; Albenzio et al. (2001) used the 

technique to isolate Lb. plantarum species from 

Canestrato Pugliese cheese. Oneca et al. (2003) used the 

technique on Roncal cheese. RADP technique has been 

used in the isolation of lactococcal species from the 

following cheese types: RDO Camembert cheese 

(Corroler et al., 1998; Desmasures et al., 1998), 

Mozzarella cheese (Morea et al., 1999), Toma Piemontese 

cheese (Fortina et al., 2003), Raschera and Castelmagno 

PDO cheese (Dolci et al., 2008). 

The species isolated from industrial dairy products 

and Italian cheeses were found as Lb. casei / paracasei, 

Lb. plantarum, Lb. rhamnosus, Lb. helveticus, Lb. 

delbrueckii, Lb. fermentum, Lb. brevis, Ec. faecium, Ec. 

faecalis, Streptococcus thermophilus and Lc. lactis, 

according to the information gathered from RAPD-PCR 

fingerprint library unit (Rossetti et al., 2005). 

Amplified Fragment-Length Polymorphism (AFLP)-

PCR of cut genomic DNA: AFLP technique consists of 

the following: cutting of DNA by restriction enzymes 

(EcoRI / Mse I) and combination of restriction fragments 

by means of a suitable DNA ligase by using 2 adapters. 

Then pre-amplification of restriction fragments by a 

primer that is suitable for these combined adapters and the 

real amplification of these fragments and the primers; and 

the execution of polyacrylamide gel electrophoresis 

(PAGE) (Janssen et al., 1996). Originally, AFLP 

technique has been used in the cultivation of plants. AFLP 

technique was found to be a useful fingerprint technique 

in the differentiation of bacteria species and strains. 

AFLP is the most commonly used technique in 

epidemiological studies and is again the most commonly 

used technique to separate the infecting forces of food 

borne pathogens. In their research, Giraffa and Neviani 

(2000) found that the species of Lb. pentosus, Lb. 

plantarum and Lb. pseudoplantarum were the most 

similar to each other among the LAB species on the 

species level. 

Foschino et al. (2008) stated that they found 32 

genotypic differences among L. garvieae species from 

Italian dairy products by using AFLP. 

Dellaglio et al. (2005) identified a new sub-type, Lb. 

delbrueckii subsp. indicus subsp. Nov. (NCC725
T
), by 

using AFLP and RAPD-PCR fingerprinting technique 

based on the phylogenetic analysis of 16S rRNA gene 

sequence and sequence analysis of the two code genes 

recA and hsp60 of Lb. delbrueckii isolated from Indian 

dairy products.  

 

Pulsed-Field Gel Electrophoresis (PFGE) 

PFGE is regarded as a gold standard of molecular 

typing methods. In this method, bacteria produced in a 

broth or a solid medium are poured into little molds after 

mixing with agarose with low melting temperature. 

Bacterial cells mixed with agarose are disintegrated (in-

situ-lysis) with the help of detergents and enzymes and 

then the DNA isolation is performed. Because intact DNA 

is required in PFGE, the traditional isolation which may 

cause breaks in the DNA is not suitable for this method. 

Following the lysis process, agarose molds are washed or 

dialyzed thoroughly so as to remove the contaminants 

such as proteins and carbohydrates. Intact chromosomal 

DNA is kept in the agarose gel. Bacterial DNA in the 

agarose is cut (in situ-digestion) with a restriction enzyme 

(RE) so as to result in bigger and less number of 

fragments. Later, molds that contain cut DNA pieces are 

placed into the appropriate slots in the gel on which 

electrophoresis will be applied and they are subjected to 

the electric current whose direction is altered regularly. 

Such an electric current allows for the clear distinguishing 

of 10-800 kilobase DNA segments. PFGE is used to 

separate large DNA fragments resulting from the 

restriction disintegration performed with rare-cutting 

enzymes. Most important aspect of PFGE is the extraction 

of intact chromosomal DNA. In addition to this, it has 

extraordinarily separated the large DNA fragments 

showing the entire genome of subspecies of many 

different microorganisms since the invention of PFGE 

analysis (McCartney, 2002). Numerous Lb. johnsonii 

subspecies have been analyzed by the PFGE method. 

By using PFGE technique the following distinctions 

have been made among probiotic bacteria species: 

Bifidobacterium longum and B. animalis (Roy et al., 

1996), Lb. casei and Lb. rhamnosus (Tynkkynen et al., 

1999), Lb. acidophilus (Roy et al., 2000), Lb. helveticus 

(Lortal et al., 1997), and Lb. johnsonii (Ventura and Zink, 

2002).  

 

Non-Culture-Based Molecular Methods 

 

In recent years, non-culture-based methods have 

become powerful tools for the determination of microbial 

diversity in dairy products. They are PCR-based 

molecular methods used to identify bacterial populations 

that constitute communities. Non-culture-based methods 

are used for controlling fingerprints of microbial 

populations and they allow for inter-population relations 

and comparisons (Duineveld et al. 1998; Ampe & 

Miambi 2000). They contribute to creation of the 

microbial ecology index. They are new approaches that 

directly determine the genetic diversity of complex 

microbial populations.  
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Denaturing Gradient Gel Electrophoresis (DGGE) 

DGGE method, DNA parts are of the same length but 

they can be separated according to different DNA base 

pair sequences. Separation in DGGE is dependant on the 

electrophoretic mobility of the DNA molecule partially 

melted in the polyacrylamide gel. This mobility of DNA 

molecules is lower when compared to the full spiral form. 

The melting of parts occurs over the frequently mentioned 

melting regions. When the melting zone with the lowest 

melting temperature reaches this temperature at a certain 

position in DGGE gel, a transition state occurs where 

partially melted molecules and spiral form exist together. 

Thus the movement of molecules is practically comes to 

an end. Studies have been conducted to isolate 

Bifidobacterium (Rigottier-Gois et al., 2003), 

Lactobacillus, Pediococcus, Leuconostoc and Weisella 

(Walter et al., 2001; Heilig et al., 2002) species through 

the use of LAB specific PCR primers. In another study, 

the microbial composition determined in probiotic 

products, 2 identification ladders including 8 

Lactobacillus and 7 Bifidobacterium species were used 

(Fasoli et al., 2003). Additional identification techniques 

were not required although some probiotic LAB species 

could not be distinguished (Temmerman et al., 2004). 

Ercolini et al. (2003) identified the microbial community 

in Stilton cheese by using the PCR-DGGE along with 16S 

ribosomal DNA analysis. They extracted DNA templates 

from the cheese by means of PCR experiments. V3 and 

V4-V5 regions of the 16 S genes were analyzed and Lc. 

lactis, Ec. faecalis, Lb. plantarum, Lb. curvatus, Lc. 

mesenteroides, Staphylococcus equorum, and 

Staphylococcus sp. were identified as the nearest ones in 

the DGGE fragment sequence.  

Ercolini et al. (2003) identified microbial changes 

observed during the production of traditional water 

buffalo mozzarella cheese by PCR-DGGE. The total 

microbial DNA of mesophilic and thermophilic LAB was 

extracted directly from dairy products as mass colonies 

and PCR-DGGE were used.
 
Florez and Mayo (2006) 

compared the results of products obtained by traditional 

culture methods with the results of non-culture products. 

V3 region of the bacterial 16S rRNA gene and the D1 

region of eukaryotic 26s rRNA gene taken from the 

microbial population in the milk of cheese and in the 

traditional blue veined Spanish cheese made by using 

rennet extract were analyzed and aimed to be identified. 

El-Baradei et al. (2007) used PCR-TTGE and PCR- 

DGGE to identify the bacterial diversity of the traditional 

Egyptian soft cheese Domiati. Dominant LAB species are 

the following: Lc. mesenteroides, Lc. garvieae, 

Aerococcus viridans, Lb. versmoldensis, Pediococcus 

inopinatus, and Lc. lactis. Coagulase negative 

staphylococci that include common non-LAB species are 

the following: Vibrio spp., Kocuria rhizophila, Kocuria 

kristina, Kocuria halotolerans, Arthrobacter spp. / 

Brachybacterium tyrofermentans. Cocolin et al. (2004) 

identified Clostridium spp in Late Blowing cheese 

samples by using PCR- DGGE method. They determined 

Clostridium spp. and different types of lactic acid bacteria 

under experimental conditions by PCR amplification and 

difference of DGGE.  

 

Coppola et al. (2001) identified microbial diversity in 

Pasta Filata cheeses in different immature forms that were 

produced for traditional and commercial purposes by 

using PCR-DGGE, a non-culture based method.  

 

Temperature Gradient Gel Electrophoresis (TGGE) 

It is the monitoring of the changes occurring on 

polyacrylamide gel that due to the changes in the structure 

of DNA that occur by the effect of temperature. TGGE 

not only separates molecules but also provides 

information about melting behavior and stability. The 

TGGE system operates similar to DGGE system on the 

other hand, while temperature gradient is used in TGGE, 

a gradient structure is built by solutions in DGGE. Both 

methods are used to reveal the genetic diversity of 

microorganisms in different habitats. DGGE method and 

TGGE method both work on the basis of the same 

principle. Ogier et al. (2002) who have conducted studies 

on various dairy products and cheeses, and Coppola et al. 

(2001) who have conducted studies on Mozzarella cheese 

revealed the profiles of the lactic acid bacteria in the by 

using TGGE method. 

 

Single Strand Conformation Polymorphism (SSCP) 

SSCP is a method based on the facts that various 

conformations are formed as each chain is folded and 

twisted in different forms as a result of intra-molecular 

interactions of single chained DNAs and that these 

conformations move at different speed on the 

polyacrylamide gel. The presence of mutation is indicated 

by the difference between the normal and the examined 

specimens. Although point mutations can be identified 

with certainty by DNA sequence analysis; as the DNA 

fragment to be scanned grows, duration of diagnosis and 

analysis costs increase. In order to prevent this, the gene 

containing the mutation is amplified in short DNA 

fragments (200 bp) and scanned by the SSCP method, and 

finally the fragment containing the mutation is 

determined. Thus, analysis duration and costs are reduced 

as only the fragment containing the mutation is analyzed 

instead of the entire big gene. The main goal here is to 

determine the region of mutation. 

Various bacteria populations and metabolic activities 

are introduced by means of SSCP method in the study 

conducted by Duthoit et al. (2003) on Salers cheeses, the 

traditional cheese of France, and in the study conducted 

by Callon et al. (2004) on AOC Saler cheese. Delbes and 

Montel (2005) used PCR-SSCP method in the 

identification of staphylococcus in dairy products. They 

indicated that staphylococcus was the dominant species 

from the stage of raw milk up to cheese formation. 

Mounier et al. (2009) identified microbial populations on 

the surface of the Livarot cheese for used SSCP method. 

 

Fluorescence in Situ Hybridization (FISH) 

FISH method is a non-PCR based molecular technique 

in which the identification of cells is realized by marking 

rRNA as a target with probes. This fast and highly 

sensitive technique is used in microbiology in 

phylogenetic, ecological and diagnostic identification 

(Moter and Göbel, 2000; Amann et al., 2001). In their 

study, Ercolini et al. (2003) used FISH method during the 
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ripening period of the Stilton cheese in order to identify 

the microbial composition thereof.  

FISH method has been used in the identification and 

the counting of lactic acid bacteria (Friedrich and Lenke 

2006) and Leuconostoc population (Olsen et al., 2007) in 

mesophilic dairy starter cultures. Vlkova et al. (2004) 

used FISH method in identification, counting and 

isolation of Bifidobacteria in 6 different dairy products 

and stated that many Bifidobacteria species used in food 

products might be animal sourced. 

 

Pyrosequencing as a Next Generation Sequencing (NGS) 

NGS technologies is possible to determine how many 

reads of different operational taxonomic units (OTUs) 

occur in a template. Besides NGS have an estimation of 

the percent of occurrence of different OTUs in a specific 

ecosystem. The pyrosequencing method in next 

generation sequencing methods is based on a real-time 

quantitative detection of pyrophosphate sequencing 

technique. In this method is reproduced a solution of the 

oil in water droplets in the DNA by PCR. DNA single-

coated bead, a single primary mold is attached to each 

droplet, and then constitutes a clonal colony. Sequencing 

device has a large number picoliter-volume wells and 

sequencing enzymes, each of which contains a single 

bead. Pyrosequencing technique is used and luciferase 

enzyme added to the DNA of light produced by growing 

each nucleotide is determined. Combining the series of 

data is read. Pyrosequencing technology, ultra-high 

volumes of roughly 400-600 per megabase of DNA in a 

study by 1.000.000 by reading ability has great 

advantages. In recent years, this method is used to 

identify microbial communities the various ecosystems of 

soil, fermented foods and cheese, made with descriptions 

of microbial diversity studies. 

Pyrosequencing method has been used in the 

identification of lactic acid bacteria to study in pearl 

millet slurries (Humblot and Guyot, 2009), different kinds 

of cheese (Masoud et al., 2011; Alegría et al., 2012; 

Quigley et al., 2012; Ercolini et al., 2012), in Brazilian 

kefir grains (Leite et al., 2012). 

 

Results and Discussion 

 

Identification of microbial flora should enable the 

development of a detailed knowledge of microbial 

ecology. This knowledge is essential to derive 

scientifically valid or to monitor important LAB in dairy 

products. Many bacteria do not rely on cultivation, 

because they had been overgrown with the dominant 

microbiota, or because they had been defined as viable 

but not culturable (VBNC), considered as a survival 

strategy and response to adverse environmental 

conditions. A DNA-based technique would allow a better 

understanding on the composition of the LAB flora. 

All these studies showed that diagnoses which are put 

in genetic level will be tested on more and more 

microorganisms and become standardized. Comparison of 

molecular fingerprints allows for the analysis of 

proximity and distance, especially investigation of spread 

of micro-organisms in a certain area becomes easier. 

When there is not an ideal typing method, in strains where 

the population is formed by any of the typing methods, 

the effectiveness level of the used method should be 

verified by an independent typing method. This situation 

is important in the investigation of species displaying 

especially mini evolutions or substrain shuffling. 

Many of the genotype techniques can detect 

differences in the species and strains of LAB. The biggest 

advantage of these DNA based methods is that they are 

universally applicable and that they are bound up with the 

principle of distinctive feature. General problem with all 

the techniques, with a population of predominantly relates 

to the impossibility of detecting microorganisms in a low 

number of complex ecosystems. Overcome this limitation 

10
3
 cfu/ml or g detection has the DGGE method. DGGE 

of all techniques, dealing with LAB identification in dairy 

products that represent the best in this context for a large 

amount of technical and comprehensive information 

available.  

Recent advances in next-generation sequencing (NGS) 

metagenomics analysis capabilities and has a great 

advantage over DGGE. This method is capable of 

producing hundreds of gigabases of data in a single 

sequencing run with the latest instruments and enables 

rapid sequencing of large stretches of DNA base pairs 

spanning entire genomes. The expected that this new 

technology will enable detailed data on the microbial 

ecology and provides a definition of the role and impact 

of specific microorganisms in dairy products 
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