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PRODUCTION OF PROPIONIC ACID BACTERIA
FROM THE STRAIN PROPIONIBACTERIUM SHERMANII

Kondrashova M.M., 4" 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 Propionibacteriumfreudenreichii, Propioni-
bacteriumshermanii.

The bacterial culture of Propionibacteriumshermanii 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
MgCl, 0,3
Trisodiumcitrate 1,0
Monopotassiumphosphate 0,5
Ascorbicacid 0,
Agar 1,3

Bacterial culture of propionic acid bacteria P. shemanii is activated by cultivation in
milk that was processedby the -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 £ 1°C
until the clots with an acidity of 85 + 5°T 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 15°C.

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
(C12H22011) - 30% and sodium citrate (NazCeHsO07) - 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 em® or in sterile trays with a layer 6-8 mm.
After that it is feezed in the freezer at t = -18°C 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 = -18°C, at the end of the process t = 38 + 2 °C, 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 °C for 12 months or at a temperature of 4-6°C 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.

Supervisors — Candidate of Technical Sciences, PhD Dotsenko N.V.
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JIKYBAJIBHO-ITPOPIJIAKTUYHE XAPYYBAHHA

Psacusancbka K.A., crytenTka OKP «Monoaumuii cneniajicT
BijtiieHHs «Xap4oBi TexXHOJIOTID»
BCII «XapkiBcbkuii paxoBuii koseqx xapuosoi npomuciaosocti XHTYCI», m. XapkiB

JlikyBanbHO-TIpO(ITIAKTUYHE  XapuyBaHHS  CIOPSIMOBaHE = Ha  MONEpPEIKeHHS
HECHPUATIMBOI JIiT XIMIYHUX, (PI3UYHUX 1 O10JIOTTYHUX YUHHUKIB Ha OPTaHi3M JIIOJMHY, 3 SKUMU
BiH CTHKAeThcs B yMoBax mpodeciiinoi mismpHOCTI. Moro Mera 3MillHEHHS 3/0pOB’S,
MoTIepe/DKEHHS TPO(ECIHHUX OTPYEHD 1 3aXBOPIOBAHb.

IcHye mpoGiema 3a0pyaHEHHS MPOAYKTIB XapuyBaHHS PI3HOMAHITHUMH JAOMIIITKAMHU, 1
nepes yciM IITYYHUMH, HENpUpOAHOTo moxopkeHHs. Hampukinag Hitpar Harpiio (NaNO3)
BUKOPHCTOBYIOTh IPU BUPOOHMITBI KOBOACHUX BHpOOIB A1 HaJaHHSA M KOJbOPY CBIKOTO
M'sica — YEPBOHOTO 1 KpIM IIOTO BiH € KOHCEPBAHTOM — 3arobirae mporiecaM OKHCIICHHS,
MICYBaHHIO TMPOIYKTIB. AJie B OpraHi3mi Il PCUOBWHA MEPETBOPIOETHCS B HAI3BHUYANHO
HeOe3IMevYHy KaHIEPOreHHY PEYOBHHY. 3BICHO, IO Yepe3 pPa3oBe BKMBAHHS MPOIYKTIB 3
PI3HOMAHITHUMH JIOMIIITKaMU XBOpPOOa HE BUHUKHE. AJle 4acTO JIFOM 3BUKAIOTh JI0 OJHIET TXKI,
BUKOPHCTOBYIOTh TaK 3BaHl HaIoi, OCHOBY SIKUX CKJIaJ]al0Th caMe JOMIIIKH 3 jJireporo E, y Hux
MIPUPOIHOTO Mailke HIYOTO, KPIM BOJM, HEMAE.

B ocHOBy nieTHYHOTO Xap4yyBaHHS MOKJIaJIcHA TEOpis 30aJIaHCOBAHOTO XapuyBaHHS.
JlieTnuHe XapuyyBaHHS I'PYHTYETHCS HA MPUHIMI MaKCUMaJbHOI 30aJaHCOBAHOCTI OCHOBHHUX
XapyoBHX PEUOBHMH Yy J00OBOMY pallioHI 3 ypaXyBaHHSM MeXaHi3MIB Iepeliry XBopoOu Ta
CTaHy ()epMEHTAaTUBHUX CUCTEM XBOPOTO.

Hanpuknazn, BHKIIOYEHHSM 3 JI€ETH OKPEMHMX XapuyoOBUX MPOIYKTIB MOXKHAa 3HAYHO
3HU3UTH B HI BMICT XOJIECTEPOILY, JKUPIB, HATPIIO, IIYKpPY, a BiABAPIOBAHHSAM M'sica Ta puou —
BMICT TypUHIB Ta €KCTPAKTUBHUX PECUOBHUH.

Baxnneum enieMeHTOM XapuyBaHHS € PEeXUM, I1JT IKUM CII1JT PO3YMITH:

1. JlorpumaHHS JIETUYHUX HPUIUCIB (CTOMNIB), KUIBKICHE 1 SKICHE pPO3IMOJAUICHHS
000BOTO paIlioHy, TPOMBKKIB MK OKpeMUMHU TipuiioMamu DKi. ONTUMaTbHUN MPOMDKOK MK
MIPUMOMaMU X1 JOPIBHIOE 4 TOAMHAM. 3a I’ ITUPA30BOI0 Xap4yyBaHHS OPraHI30BYETbCS JIPYTruil
CHIJJAHOK, ITPH MECTUKPATHOMY — ITOJTYICHOK.

2. PexxnM xapuyBaHHs (dac 1 yactoTta npuiiomy iki). Hiuna nepepsa mae cranosutu 10-
11 roquH, i 3a 1B TOAMHY JI0 CHY DKY MPUAMATH HE PEKOMEH/TYEThCS.

3. HeoOxi1HO BpaxoByBaTH SIKICHMM CKJaa K1 1 11 KUTbKICTh. MaroTh 3Ha4YEHHST 00CST
TIOPIIii, CMaKOBI 1 (PI3UYHI BIACTUBOCTI TXKI.

4. Xapakrep KyaiHapHOI 00poOKH MPOYKTIB (CTYIIHb MOJAPIOHEHHS, TEMIoBa 00poOKa:
BIJIBapIOBAHHS Ha napy abo y BOI, 3amiKaHHs 1 T.J1.).

JlikyBanbHe XxapuyBaHHS 0a3yeThCsl HA TAKUX PUHIIUIIAX:

l)npuHLUI KOpUTYBaHHS — 0a3yeThCsi Ha 30alaHCOBAHOCTI XapuyBaHHS I1110/10 OLIKIB,
JKUPIB, BYIJIEBOJIIB, MIHEPAJILBHUX COJIEH, YBEIEHHS PIIMHU;

2)mpuHUMO 3aMilieHHd. BiH o3Havae, mo y pa3l morpedu XBOpPOMY BBOJSATH Ti
PEUOBHHH, SKUX B OpraHizMi Opakye, 110 CTaJ0 MPUUYMHOIO BUHUKHEHHS 3axBopioBaHHs. Croau
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