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ANALYSIS OF MANUFACTURERS FOR p-GALACTOSIDASE
PRODUCTION

Golubenko A.A., 3rd year studentFaculty of
Wine Technology and Tourism Business
Odessa National Academy of Food Technologies, Odessa

Enzyme-galactosidase is often called lactase, it catalyzes the hydrolytic cleavage
reaction of the non-reducing residue of -D-galactose in galactosides, in particular, in lactic
sugar - lactose disaccharide.

The enzyme lid-galactosidase has the property of catalyzing two main reactions:

- cleavage of lactose disaccharide to form glucose and galactose, which
can then enter glycolysis;

- transfer of lactose-D-galactose residues to a molecule of lactose or
others in -galactosides to form galactooligosaccharides (lactose transgalactosylation

reaction) of different polymerization degrees.
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Fig.1 - Scheme of enzymatic cleavage of lactose

To date, one of the problems with the consumption of dairy products is lactase
insufficiency in humans. About 75% of the adult population of our planet is unable to digest
lactose. Lactose intolerance is a consequence of impaired absorption of milk sugar and
manifests itself with various symptoms. In order to prevent these symptoms, they produce
lactose-free products. [2]

The enzyme is widely used in medicine and the food industry to produce:

- medicines;

- glucose-galactose syrups;

- functional products for people from lactase insufficiency;

- galactooligosaccharides (DOS);

- alcohol from milk whey;

- nutrient media for microorganism cultivation.[1]

The enzyme lid-galactosidase can be obtained from a wide variety of sources:

- from plants (found in emulsion, in some plants that have pink flowers when
flowering - these are migdal, apricots, peaches);

- from parts of animal origin (activity found in the mucosa of the small intestine of
calves, dogs, rats). [2]

But the most effective source for the production of enzymes is microorganisms.
Microorganisms have a number of advantages over other sources: due to micro-sizes, the
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organization of the genome is simple, have a high degree of adaptation to an artificial nutrient
medium, quickly develop under certain cultivation conditions (temperature, pH) and have
high productivity.

Compared to plant and animal cells, microbial cells multiply, as a rule, much faster,
respectively, the speed of all metabolic processes is higher.

The enzyme is formed by many microorganisms, they are the most productive. In
bacteria and yeast, it is an intracellular enzyme, and in fungi it is extracellular.

Depending on the type of microorganisms, enzymes obtain various  structural
subodins, molecular weights, pH optimum and thermal stability. fungal lid-galactosidases are
glycoproteins represented by one improving chain weighing 96-150 kDa, and are
characterized by high acid and thermal stability.

Active producers of [B-galactosidase are spore-bearing bacteria: B. subtilis, B.
megaterium, B. coagulans and other species

Among yeast microorganisms, promising enzyme producers have been found among
representatives of the genus Kluyveromyces. Extracellular B-galactosidase accumulates in
significant quantities during deep cultivation of P. terlikowskii, P. multicolor, Mucor pusillus,
Alternaria tenuissima.

Almost all industrial lactase enzymes are produced by yeast of the genus
Kluyveromyces or mold of the genus Aspergillus. Their main differences are in
physicochemical and catalytic properties

Yeast KI. lactis are one of the few microorganisms. that are able to hydrolyze and use
lactose milk sugar. Strains of this species are a component of microflora of dairy products and
dairy wastes.[3]

Kluyveromyces lactis is an aerobic yeast native to Ascomycetous yeast of the genus
Saccharomyces. Colonies have a color fram white to cream. Shape: cells are spherical or egg-
like, found singly or in the form of short chains; smooth, oily, shiny.

Characteristic: gram-negative; aud size is 4-8 mecm. Propagate by brunkie, have
legume-shaped spores. Culturing occurs at temperatures 35 - 40°C; pH= 6,0 - 7,0.

Various nutrient media can be used to cultivate Kluyveromyces lactis, but dairy waste
has been used as a basis.

In culturing these microorganisms, nutrient media based on natural and deproteinized
milk whey are used, which contain additional sources of minerals and growth factors.[3]

Under conditions of periodic cultivation in a medium containing 1% sucrose and
lactose, it was found that first yeast uses sucrose, and then lactose. It was found that the
growth of the test strain is observed in the temperature range from 22 to 370S. However, the
temperature optimum is within_narrow limits of 28-300S. Its deviation by 50S from the
optimal value leads to a decrease in the specific growth rate by 30-35%. Maximum specific
growth rate of yeast is observed at pH 5.0-5.5. At pH below 3.2 and above 7.5, yeast does not
grow. [4]

Thus, Kluyveromyces lactis yeast was selected as the galactosidase producer, and their
culturing conditions were determined. With neutral pH values, they are well suited for
hydrolysis of lactose in milk and are safe for food products used in industrial production.

Supervisors — Candidate of Technical Sciences, PhD Dotsenko N.V.
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YIIPABJIIHHSA BE3IIEYHICTIO OPTAHIYHHNX
XAPYOBHUX ITPOAYKTIB

Houenko I0.1., crynentka CBO «bakanasp» ¢-ty ITXiPI'b
HayxoBuii kepiBHUK — K.T.H., 1o1. Jlouenko H. B.
Onecbka HalliOHAIbHA aKaJeMisi XapyoOBUX TeXHOJIOrii, Omeca

OpraniuHe BUPOOHUIITB JJO3BOJISI€E BUTOTOBIISTH HATYPaIbH1 IPOAYKTH 3 0310POBUMMHU
BJIACTUBOCTSMM, HE pyHHYIOUM TpUpPOAHL pecypcH. Ilpu TakoMmy BUPOOHHUITBI
3aCTOCOBYIOTHCSI MIaJHI TEXHOJIOTIi < BUPOUIYBAHHS CUIBFOCTIKYJIBTYD 1 3MEHIITYETHCS
AQHTPOTIOTEHHE HABAHTAXXCHHS (CTYIiHB BILTUBY JIFOWHME Ta il JISILHOCTI) Ha TIPUPOTY.

BupoOHUILITBO OpraHiyHMX MPOJYKTIB 3/IHCHIOETHCS 3TAHO 3akoHy Ykpainu «llpo
OCHOBHI NPHUHIMIKA Ta BUMOTM JO OpraHiyHOro BHUPOOHMIITBA, OOIry Ta MapKyBaHHs
opraHiyHoi mpoaykirii» HaOyB unHHOCTI 1ie B 2018 pori.[1] BupoOGHuUITBO, sike 3M1HCHIOETHCS
OTIEPATOPOM OPTaHIYHOTO BHUPOOHUIITBA 1 BBAXKAETHCS OPTaHIYHUM JIMINE TICIS OTPUMaHHS
BIJINOBIAHOTO cepTU(diKaTy Ha BUPOOHHUIITBO.

OcHoBoo ceptu(ikaiii opraHiuHOi MPOAYKIIi € CTaHAApTH abo MpPaBOBI HOPMHU.
CrangapTi € 10OPOBUIBHUMHU YrOJAaMU — PE3YylbTaTOM JOCATHEHHS MEBHUX JOMOBJIEHOCTEH
CIOKMBAYiB 1 BHPOOHMKIB TOBapiB 1 MOCIYr, TOAl SIK MPaBOBI HOPMH BCTaHOBIIOIOTh
00O0B'I3KOBI BHUMOTH, SIKI- BUKOPUCTOBYIOTHCS [UIsl JAEPKABHOIO DETYIIOBAHHA. 3MIIIaHUM
BapiaHTOM € Jep>KaBHE PEryTIOBaHHs, 3aCHOBaHE Ha Oi3HEC-CTaHIapTax.

VY cydacHOMY CBITI IepeBaxkae TEHJIEHIIS /0 3aMIHM MPaBOBUX HOPM 3 OpPraHIuHO1
MPOAYKIII HAa CTaHAAPTH, OCKUIBKM OCTaHHI MPOCTI B 3aCTOCYBaHHI 1 JIETIIE MiAJAI0THCS
MDKHApO/IHIA rapMOHI3aIlii.

[IpoBinHy poib y hopMyBaHHI cTaHAApTIB Ta MDKHAPOIHOI aKpeauTallil yCTaHOB, 1110
3aiiMalOThCsl CepTU(IKAMIEI0 OPTaHIvYHOI MPOAYKIT HA BIAMOBIAHICTH IIMM CTaHIApTaM,
Bimirpae MixHaponHa dezepallisi OpraHiyHOTO CllbcbKoTOCTOAapchkoro pyxy (IFOAM) -
MDKHapOJHA HEypsjoBa opranizamisi, sika oO'eqnye monan 750 akTUBHMX Oprasizailii-
y4acHUKIB 3 OHaJ 120 kpaiH cBITY.

IcHyroul BIZMIHHOCTI B JI€P)KaBHOMY PpETyJIIOBaHHI OPraHIYHOTO CLIHCHKOTO
rocroapcTBa pi3HUX KpaiH, a TakoXX B NPHUBATHUX CTaHAApTaX, CTPUMYIOTh 3POCTaHHS
CBITOBHX pHUHKIB OPraHIYHOI MPOIYKIii Ta CTBOPIOIOTh TEPEIIKOAW B TOPTiBIi HEH.
[Iporpama akpenuranii ceprudikaniifHuX ycTaHoB, 5Ky 3aiicHioe IFOAM, no3Bosisie qocsartu
MDKHApOHOT TapMOHi3aIlii 6a30BUX BUMOT JI0 OPTaHIYHOT MPOAYKIIii.

VY BCbOMY CBITI IPOJYKTH XapuyBaHHS MapKyIOTbCS 3HAKaMH €KOJIOTTYHOI Oe3MeKw,
SK1 MOB'A3aH1 3 BEJICHHSIM OPraHIYHOTO CUIbCHKOTO rocrnojapctBa. BoHo Mae Ha yBa3i mif
co000 MIATPUMKY 3I0POBOTO CTaHY IPYHTY, €KOCHUCTEMHU 1 TypOOTYy PO 3J0POB'Sl JIFOICH.
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