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PRODUCTION OF PROPIONIC ACID BACTERIA  
FROM THE STRAIN PROPIONIBACTERIUM SHERMANII 

 
Kondrashova 4th year student 

Faculty of technology og wine and tourism business  
Odesa national academy of food technologies, Odesa 

 
The cheese market in Ukraine is characterized by an increase in imported goods, while 

domestic products of many producers, often do not competein the range and qualitywith im-
ported products. Ukraine mostly produces cheeses on imported leavens, as it does not have 
enough capacity to satisfy its own needs to full extend. Therefore, it is necessary to develop 
leavens that could reduce the cost of cheese production and expand the range, and thus make 
the product more accessible to customers, as the purchasing ability of Ukrainian citizens has 
significantly lowered in recent years. 

The research was devoted to the development of technology of the production of dry 
leavens based on propionic acid bacteria, which can be further implemented in dairy food 
production. 

A strain of propionic acid bacteria, namely a strain of Propionibacterium shermanii, 
was used as the active biological object of production. Cheeses, milk and dairy products are 
the main sources of propionic acid bacteria. A pure culture of bacteria was isolated from 
"Emmental" cheese. The main habitat of classical propionic acid bacteria are hard rennet 
cheeses and more than 60% of strains belong to Propioniba teriumfreudenreichii, Propioni-
ba teriumshermanii. 

The bacterial culture of Propioniba teriumshermanii is isolated from "Swiss cheese" 
and raw milk. These bacteria form holes in cheeses in large quantities, due to this special 
aroma of cheese is formed. These microorganisms have a positive effect on the natural micro-
flora of the human gastrointestinal tract. Furthermore, they synthesize vitamin B12 and bifi-
dogenic growth factors, provide high adhesive power and have the ability to reduce the toxic 
levels of certain chemicals and UV rays, moreover, bacteria of the genus Propionibacterium 
can synthesize an antioxidant enzyme that destroys unbonded radicals.[1] 

Tosum up, it can be concluded that propionic acid bacteria fit perfectly to be used for 
creating probiotics based on the products of their metabolic activity, as well as to be used asa 
base for leavens production. 

Propionic bacteria of the genus Propionibacterium are gram-positive anaerobic rod-
shaped bacteria that have a unique metabolism and are able to synthesize propionic acid due 
to the enzyme transcarboxylase. P. shermanii is isolated from raw milk. These bacteria con-
tain galactose, mannose, rhamnose (other strains of Propionic bacteria do not contain this sug-
ar), glucose is absent. Propionic acid bacteria synthesize fatty acids, lipids and phospholipids. 
[2] 

A nutrient mediumbased on whey is used for the cultivation of propionic acid bacteria 
(table 1). Whey is a product that is formed during milk processing. Whey is a milk plasma 
that contains water, lactose, whey protein and mineral salts. Whey has the following compo-
nents ratio: 93-94% water, 0.7-1% protein 4.5-4.7% carbohydrates (milk sugar), 0.04-0.05% 
fat, 0.5-0,7% of mineral salts. Besides, whey contains B vitamins, vitamin C, nicotinic acid, 
choline, vitamin A, vitamin E and biotin. In order to create a balanced medium for the cultiva-
tion of bacteria, sodium citrate, potassium phosphate, magnesium chloride and ascorbic acid 
are added to milk whey.   
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Components Quantity. G 

Cottagecheesewhey 1000 
MgCl2 0,3 
Trisodiumcitrate 1,0 
Monopotassiumphosphate 0,5 

 0,1 
Agar 1,3 
Bacterial culture of propionic acid bacteria P. shemanii is activated by cultivation in 

-galactosidase enzyme prior to cultivation. 1-2% of laboratory 
leaven is transferred into sterilized milk afterwards it is fermented for 14-16 hours at 30 ± 1oC 
until the clots with an acidity of 85 ± 5oT are formed. Control of the bacteria in the leaven is 
carried out by running microbiological tests, pH measurements and by measuring the number 
of viable cells. 

The laboratory leaventhat was produced earlier is neutralized with 1N sodium hydrox-
ide (NaOH) to pH 6.8-7.0 and mixed with a protective medium at a 30% ratio under a temper-
ature not lower than 15oC. 

A protective medium is usedduring the leavenspreparation to protect bacterial cultures 
during freeze-drying and has an effect that forms the correct structure of the product after dry-
ing. Protective medium consists of cryoprotective substances, i.e. substances that are able to 
form more stable bonds with water molecules than bonds between water molecules them-
selves. [3] 

The protective medium used in the dry leavens production consistsof: sucrose 
(C12H22O11) - 30% and sodium citrate (Na3C6H5O7) - 2%. After complete mixing of the sour-
dough with the protective medium, the finished mixture is sent for packaging. 

The developed technology provides different types of packaging, both for the individ-
ual consumer and for mass producers of the dairy industry. 

The final mixture is poured into vials of 1 cm3 or in sterile trays with a layer 6-8 mm. 
After that it is feezed in the freezer at t = -18oC for 12-14 hours. The leaven of propionic acid 
bacteria is dried in the freeze drying unit according to the following modes: at the beginning 
of the process t = -18oC, at the end of the process t = 38 ± 2 oC, residual pressure 0.13-1.3 PA. 

Vials with the leaven are sealed with rubber stoppers and covered with aluminum 
caps. The leaven, which was dried on trays before packing, is crushed and poured into a ster-
ile container with a volume of 150-300 doses. Dry leaven can be stored at a temperature of -
18 oC for 12 months or at a temperature of 4-6oC for no longer than 6 months from the date of 
production. 

The finished product of dry sourdough can be used for production of new ranges of 
hard rennet cheeses with a high temperature of reheating. 
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