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Lactic acid bacteria are the normal flora of the gastrointestinal system of the human organism. They 

can prevent pathogenic bacteria from settling in the intestinal epithelium by colonizing it. Lactic acid 

and acetic acid formed as a result of fermentation lower the pH of the environment and prevent the 

growth of pathogenic bacteria. Bacterial aggregation and autoaggregation properties of lactic acid 

bacteria strains isolated from colostrum were carried out. Autoaggregation values of lactobacillus 

strains were evaluated between 3-19%. Coaggregation values of lactobacillus strains with E.coli ATTC 

35298 were determined between 34-88%. Coaggregation properties of lactobacillus strains with 

S.aureus ATCC 25923 were evaluated between 27-37%. 
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INTRODUCTION 

 

Probiotics. The term probiotic is derived from 

the Greek words “pro” and “bios”, meaning “for 

life” (Gismondo, 1999). According to the World 

Health Organization (WHO) and the Food and 

Agriculture Organization of the United Nations 

(FAO), the definition of probiotics as "live 

microorganisms that when administered in adequate 

amounts confer a benefit on the host" is the widely 

accepted scientific definition of probiotics 

worldwide (ISAPP, 2014). Lactic acid bacteria, 

bifidobacteria and enterococci are common bacteria 

with probiotic properties (Bron, 2013).  

When choosing probiotic strains, certain 

factors should be taken into consideration and the 

strains must have certain criteria. These criteria are 

divided into 4 groups: safety, technological, 

functional and performance (Dunne, 2001).  

Lactic acid bacteria. Lactobacillus is a gram-

positive, catalase-negative, G+C (guanine and 

cytosine) ratio of less than 50%, non-spore-

forming, non-motile rod-shaped bacteria (Hammes 

et al., 2009). In total, there are more than 237 

confirmed species, and new species are still being 

discovered, such as Lactobacillus metriopterae and 

Lactobacillus timonensis. Cell structures: cell wall, 

cytoplasmic membrane, ribosomes and nuclear 

elements. They usually have one plasmid. The 

function of plasmids is to produce microbial 

substances and to provide protection from 

environmental factors (Klaenhammer, 2008). 

Microorganisms to be used as probiotics must be 

safe. That is, they should not produce toxins and 

should not be pathogenic.  

Coaggregation and Autoaggregation. Lactic 

acid bacteria are the normal flora of the 

gastrointestinal system of the human organism 

(Kirtzalidou et al., 2011).  Autoaggregation in lactic 

acid bacteria means that bacteria of the same 

species come together and form a mass. This 

feature allows bacteria to adhere to the intestinal 

epithelium and form a biofilm. Coaggregation, 

unlike autoaggregation, is a process that occurs 

when different types of bacteria come together. This 

ensures the symbiotic relationship of the bacteria 

(Kos et al., 2003).  

Lactic acid bacteria are known for their 

potential to benefit human health by promoting 

functions such as enhancing epithelial barrier 

integrity, preventing pathogen invasion, and 

contributing to overall gut health (Saxelin, 2005). 

The ability of lactic acid bacteria strains to adhere 

to and colonize the gastrointestinal tract is regarded 

as a key criterion for selecting potential probiotics, 

as it enhances their intestinal persistence and 

facilitates the expression of their probiotic effects 

(Kolida et al., 2006). Studies have demonstrated 

that certain lactic acid bacteria can inhibit the 

adhesion of pathogenic bacteria to the intestinal 

mucosa either by forming a barrier through 

autoaggregation or by coaggregating with the 
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pathogens. Lactobacilli exhibiting strong 

autoaggregation abilities have also been associated 

with high hydrophobicity (Collado et al., 2007). 

 

 

MATERIALS AND METHODS 

 

After thawing the colostrum sample at room 

temperature, serial dilutions were made with 

physiological serum as 1/10, 1/100, 1/1000, 

1/10000. After dilution, 1 mL of each dilution was 

taken and spread onto MRS (De Man – Rogosa –

 Sharpe) agar and M-17 medium. Petri dishes were 

incubated at 37°C for 48 hours. After incubation, 

each Petri dish showing growth was visually 

examined, and each sample that appeared. After the 

incubation period, bacterial colonies displaying 

different morphologies were selected. The purity of 

each isolate was confirmed by Gram staining. The 

pure isolates were stored at −80°C in 20% glycerol 

for further analysis. Among the 34 LAB isolates 

obtained, only 9 Gram-positive (+), catalase-

negative (−) isolates identified as bacilli were 

selected for further experiments. The identification 

of lactic acid bacteria was previously performed by 

16S rRNA gene sequencing, as described in our 

earlier publication (Mustafazade and Cantürk, 

2024). Therefore, the sequencing data are not 

repeated in this manuscript. 

The ability of lactic acid bacteria to 

autoaggregate was determined based on the method 

described by Kos et al. (2003), with minor 

modifications. Bacterial isolates were inoculated into 

MRS broth and incubated at 37°C in a 5% CO₂ 
atmosphere for 48 hours. After incubation, active 

cultures were centrifuged at 1000 rpm for 15 minutes 

at 24°C. The supernatant was discarded, and the 

resulting pellets were washed twice with phosphate-

buffered saline (PBS, pH6.2) and resuspended in the 

same buffer. The optical density (OD) of the 

bacterial suspensions was adjusted to 0.600 at 600 

nm using a spectrophotometer. The suspensions 

were then incubated at room temperature for 4 hours 

without disturbance. After incubation, 0.1 mL of the 

upper phase was carefully removed and the OD was 

measured again at 600 nm. 

autoaggregation =[(OD1-OD2)/OD1] × 100 

here: OD₁ - optical density at 0 hours;  

 OD₂ - optical density at 4 hours. 

The coaggregation ability of lactic acid 

bacteria (LAB) with pathogenic bacteria 

(Escherichia coli ATCC 25922 and Staphylococcus 

aureus ATCC 25923) was evaluated based on the 

method described by Rinkinen et al., with slight 

modifications. LAB isolates were activated by 

culturing twice in MRS broth and incubated at 

37°C in a 5% CO₂ atmosphere for 48 hours. 

Following incubation, cultures were centrifuged at 

5000 rpm for 15 minutes at 24°C. The supernatants 

were discarded, and the pellets were washed twice 

with phosphate-buffered saline (PBS, pH 6.2) and 

resuspended in the same buffer. The optical density 

(OD) of each bacterial suspension was adjusted to 

0.600 at 600 nm using a spectrophotometer. Equal 

volumes of LAB suspension and the pathogenic 

bacterial suspension were mixed in a sterile tube, 

vortexed for 15 seconds, and incubated at room 

temperature for 4 hours. After incubation, 100 µL 

of the upper phase was carefully withdrawn and its 

OD was measured at 600 nm. Coaggregation 

percentages were calculated according to the 

formula below. 

coaggregation=[(OD1+OD2)-2OD3) /  

(OD1+OD2)] × 100 

here: OD1 - optical density of bacterial cultures; 

 OD2 - optical density of pathogenic bacteria;  

 OD3 - optical density of mixed culture after 4 

hours (Rinkinen et al., 2003). 

 

 

RESULTS AND DISCUSSION 
 

Autoaggregation is one of the important 

features of probiotic bacteria. Autoaggregation 

occurs between bacteria of the same strain. Thanks 

to this feature, they prevent pathogenic bacteria 

from adhering to the intestinal surface (Jankovic et 

al., 2003). The autoaggregation values of the 

isolates were evaluated between 3-19%. The 

highest autoaggregation feature was determined in 

isolate No.3 with 19%, while the lowest 

autoaggregation feature was determined in isolate 

No.7 with 3%. 
 

Table 1. Autoaggregation values of bacterial strains 

Bacterial strains Autoaggregation 

Isolate 1 14 

Isolate 2 4 

Isolate 3 19 

Isolate 4 4 

Isolate 5 4 

Isolate 6 6 

Isolate 7 3 

Isolate 8 13 

Isolate 9 6.6 
 

Table 2. Coaggregation values of bacterial strains 

Bacterial strains 
Coaggregation 

(E. coli) 

Coaggregation 

(S. aureus) 

Isolate 1 31 31 

Isolate 2 28 28 

Isolate 3 27 27 

Isolate 4 34 34 

Isolate 5 34 34 

Isolate 6 27 27 

Isolate 7 33 33 

Isolate 8 37 37 

Isolate 9 31 31 
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The coaggregation properties of bacterial 

isolates with E. coli ATTC 35298 were found to be 

between 34-88%. While the highest coaggregation 

property was determined in isolate No. 8 with 88%, 

the lowest coaggregation property was determined 

in isolate No. 4 with 34%. As shown in Table 2, the 

coaggregation abilities of LAB strains with E. coli 

ATTC 35298 were determined as 80%, 61%, 37%, 

34%, 88%, 53%, 64%, 50%, and 37%, respectively. 

The coaggregation properties of bacterial 

isolates with S.aureus ATCC 25923 were evaluated 

between 27-37%. The highest coaggregation 

property was determined in isolate No.8 with 37%, 

while the lowest coaggregation property was 

determined in isolate No. 3 with 27%. As shown in 

Table 2, the coaggregation abilities of isolates 1, 

isolate 2, isolate 3, isolate 4, isolate 5, isolate 6, 

isolate 7, isolate 8 and isolate 9 with S.aureus 

ATCC 25923 were determined as 31%, 28%, 27%, 

34%, 34%, 27%, 33%, 37%, 31%, respectively. 

 

 

CONCLUSION 

 

In recent years, interest in the complex 

microbial ecosystem in the human gastrointestinal 

system has increased. Probiotic bacteria are 

microorganisms that can live in human mucosa. 

Probiotic microorganism flora is found in the 

healthy human body. Lactic acid bacteria belong to 

probiotic bacteria. These bacteria are resistant to 

bile salts, high stomach acid and lysozyme enzymes 

(Yasar and Kurdas, 2009). Lactobacillus species 

can colonize the small intestine, while 

Bifidobacteria can colonize the large intestine.  

 According to the results obtained; It was 

determined that all isolates were resistant to acid 

and bile salt. Autoaggregation values of 

lactobacillus strains were evaluated between 3-

19%. The highest autoaggregation property was 

determined in isolate 3 with 19%, while the lowest 

autoaggregation property was determined in isolate 

7 with 3%. It is shown in Table 1. 

Coagregation values of lactobacillus strains 

with E.coli ATTC 35298 were determined between 

34-88%. While the highest coagregation property 

was determined in isolate 5 with 88%, the lowest 

coagregation property was determined in isolate 4 

with 34%. Coagregation properties of lactobacillus 

strains with S.aureus ATCC 25923 were evaluated 

between 27-37%. While the highest coagregation 

property was determined in isolate 8 with 37%, the 

lowest coagregation property was determined in 

isolate 3 with 27%. The results are shown in Table 2. 
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Süd turşusu bakteriyaları insanın mədə-bağırsaq sisteminin normal florasına daxildir. Bu bakteriyalar 

patogen bakteriyaların bağırsaq epitelisində kolonizasiya əmələ gətirməsinə mane olurlar. Fermentasiya 

nəticəsində əmələ gələn süd və sirkə turşusu ətraf mühitin pH səviyyəsini aşağı salır, nəticədə patogen 

bakteriyalar inkişaf edə bilmirlər. Kolostrumdan əldə olunmuş probiotik xarakterli süd turşusu 

bakteriyalarında koagregasiya və avtoagregasiya xüsusiyyətləri öyrənilmişdir. Lactobacillus suşlarının 

avtoaqreqasiya dəyərləri 3-19% arasında qiymətləndirilmişdir. Lactobacillus ştammlarının E. coli ATTC 

35298 ilə koagregasiya xüsusiyyətləri 34-88% arasında müəyyən edilmişdir. Lactobacillus suşlarının 

S.aureus ATCC 25923 ilə koaqreqasiya xüsusiyyətləri 27-37% arasında qiymətləndirilmişdir. 
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