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Abstract

The aim of this study was to evaluate the protective effect of Lactobacillus rhamnosus on microbial contamination
of white brine cheeses and to compare it with samples subjected to heat treatment through pasteurization.
Treatments included white brine cheese prepared from raw and pasteurized milk both without Lactobacillus
rhamnosus and containing indigenous and commercial strains of Lactobacillus rhamnosus GG. Experiments
included measurement of moisture, salt and protein percentages, evaluation of Lactobacillus rhamnosus viability,
enumeration of mold and yeast, coliforms and total count of microorganisms Log CFU/g as well as sensory
evaluation of color and overall acceptance during the 1, 30 and 60 days of the storage. Moisture and salt
percentages in all treatments increased over time while protein percentage, pH and viability of Lactobacillus
rhamnosus decreased during the 60-day period. No colonies were detected in the total count of microorganisms,
molds, yeasts, and coliforms during the 60 days of storage at 4 °C refrigerator temperature. No significant
differences were observed in terms of color and overall acceptance of different treatments, p>0.05. Based on
physicochemical and sensory tests, treatments T2 and T3 (white brine cheese prepared from pasteurized milk
without Lactobacillus rhamnosus and containing 108 CFU/g of Lactobacillus rhamnosus GG strain from Sacco
Company) were recognized as superior treatments. In terms of the protective effect of Lactobacillus rhamnosus,
treatments T5 and T6 (white brine cheese prepared from pasteurized milk with 108 CFU/g of Lactobacillus
rhamnosus GG from Sacco Company and also the native strain of Lactobacillus rhamnosus GG), were the best
among all treatments.

Keywords: White brine cheese, Lactobacillus rhamnosus, Physicochemical properties, Microbial properties,
Sensory properties
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Evaluation of quality characteristics of white brine cheese containing Lactobacillus
rhamnosus strain

EXTENDED ABSTRACT

Introduction: White brine cheeses are the most popular type of cheese made in the northeastern Mediterranean
and Balkan regions. These cheeses are made from sheep, buffalo, cow or goat milk or a mixture of these milks.
During the biochemical ripening of cheese, large amounts of degradation products are formed that are easily
absorbed by the body. Technological conditions and indicators that strongly affect the formation of consistency,
texture, aroma and taste of cheese are discussed. The safety and microbiological quality of white brine cheese are
affected by other factors such as milk quality, the use of pasteurization or thermization, technological indicators
and the level of microbial contamination occurring during the cheese production and storage stages.

Objective: To evaluate the protective effect of Lactobacillus rhamnosus on the microbial contamination of white
brine cheeses and compare it with samples subjected to the thermal treatment of pasteurization.

Materials and Methods: The treatments studied included T1 (Control): White brine cheese made from raw milk

without Lactobacillus rhamnosus strain¢ T2: White brine cheese made from pasteurized milk without
Lactobacillus rhamnosus strain¢ T3: White brine cheese made from raw milk with 108 CFU/g of Lactobacillus
rhamnosus GG strain from Saco Company: T4: White brine cheese made from raw milk with 108 CFU/g of native
Lactobacillus rhamnosus GG strain¢ T5: White brine cheese made from pasteurized milk with 108 CFU/g of
Lactobacillus rhamnosus GG strain from Sacco Company: T6: White brine cheese made from pasteurized milk
with 108 CFU/g of native Lactobacillus rhamnosus GG strain. For each treatment, three replications were
considered in three-time intervals of the first, thirtieth, and sixtieth days.

Results and discussion: The moisture and salt percentages of white brine cheese prepared with Lactobacillus
rhamnosus increased with time in all treatments. The protein percentage, pH and viability of Lactobacillus
rhamnosus in white brine cheese prepared with Lactobacillus rhamnosus treatments decreased over a period of
sixty days. No colonies were detected in the search and enumeration of molds and yeasts, coliforms and total
microbial counts of fresh white brine cheeses containing Lactobacillus rhamnosus during a 60-day storage period
at a refrigerated temperature of 4 °C. Lactobacillus rhamnosus had no negative effect on the physicochemical,
textural and sensory characteristics of the product. In terms of sensory color score and overall acceptance, no
significant difference was observed between the different treatments (p>0.05). Based on physicochemical tests,
the closest treatment to the control treatment, T2 (white brine cheese prepared from pasteurized milk without
Lactobacillus rhamnosus strain), was recognized as the superior treatment. In terms of sensory characteristics,
the closest treatment to the control treatment was T3, and in terms of the most important characteristic, namely
the protective effect of Lactobacillus on shelf life quality and microbiological evaluation, T5 (white brine cheese
prepared from pasteurized milk with 108 CFU/g of Lactobacillus rhamnosus GG strain from Saco Company) and
T6 (white brine cheese prepared from pasteurized milk with 108 CFU/g of indigenous Lactobacillus rhamnosus
GG strain) were recognized as the superior treatments. Overall, in all treatments containing Lactobacillus
rhamnosus, the protective effect against microorganisms that cause spoilage and disease was more evident.
However, in the treatments prepared from pasteurized milk, the effect of the thermal process on microbial quality
was significant (p<0.05) and the commercial strain of Lactobacillus rhamnosus GG from Sacco Company used
in treatments prepared from pasteurized milk was selected as the best treatment.
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