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Lactose intolerance affects a significant portion of the global population, leading to digestive
discomfort and limiting dairy consumption. As a response, the demand for lactose-free dairy products,
including yogurt, has grown substantially in recent years. Traditional methods of lactose removal,
such as ultrafiltration, can alter the texture and nutritional profile of yogurt.

Enzymatic technologies play a crucial role in breaking down lactose into its more digestible
components — glucose and galactose — without compromising the taste or texture of the final product

[2].

The production of lactose-free yogurt has evolved significantly with the integration of
advanced enzymatic and processing technologies. One of the primary innovations is the use of -
galactosidase (lactase) enzymes, which hydrolyze lactose into glucose and galactose, making the
product more digestible for lactose-intolerant consumers. Modern lactase enzymes are optimized for
efficiency and stability, allowing for better hydrolysis even at low temperatures.

In addition to enzymatic hydrolysis, membrane filtration technologies, such as ultrafiltration
and nanofiltration, are being used to remove lactose while preserving essential proteins and nutrients.
Another key advancement is the application of immobilized enzymes, which improve processing
efficiency by enabling continuous lactose breakdown with reduced enzyme consumption [1].

Lactose-free yogurt retains the essential nutrients found in conventional yogurt, including
proteins, calcium, vitamins Bz and B2, and probiotics. The enzymatic breakdown of lactose enhances
the sweetness of the yogurt naturally, reducing the need for added sugars. This results in a product
that is not only easier to digest but also healthier for a broader range of consumers.

The functional properties of lactose-free yogurt are also noteworthy. The hydrolyzed lactose
enhances the bioavailability of calcium, supporting bone health. Additionally, lactose-free yogurt
contains probiotics that aid digestion, strengthen the immune system, and promote a balanced gut
microbiome. The absence of lactose reduces the risk of bloating and discomfort, making it a suitable
option for individuals with lactose intolerance or digestive sensitivities.

Despite significant advancements in enzymatic technologies for lactose-free yogurt
production, several challenges remain. One major issue is optimizing enzymatic hydrolysis to ensure
complete lactose breakdown without altering the sensory properties of the yogurt. Additionally, cost
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considerations, such as the price of high-quality lactase enzymes and advanced filtration systems, can
impact large-scale production [3].

Enzymatic technologies play a crucial role in expanding the availability of lactose-free dairy
products, providing digestible and nutritious options for lactose-intolerant consumers. These
innovations have significantly improved the quality, taste, and health benefits of lactose-free yogurt
while maintaining its essential nutrients. Although challenges remain, continued research and
technological advancements will further enhance production methods, making lactose-free dairy
more accessible and appealing to a global market.
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3pocTarounii MOMUT Ha OE3TIIFOTEHOBI MPOJAYKTH OOYMOBJICHUH IMIIBUICHOIO MOIIMPEHICTIO
1esiakii Ta YyTIIMBOCTI /10 TJIOTEHY. be3rmoTeHoBe MHBO € 0/IHIEI0 3 TIEPCIIEKTUBHUX KAaTEropii, ska
noTpedye BAOCKOHAJICHHSI CTaOUILHOCTI MpH 30€epiraHHi.

besriroTeHoBe MUBO Mae psiji TEXHOJIOTIYHUX BUKITUKIB, CEPEJl IKUX:

- BIZICYTHICTh TJIFOTEHOBHMX OUIKIB, IIT0 BIUIMBAIOTh Ha (JOpMyBaHHS ITiHU;

- CXHJIBHICTB JIO OKHCITIOBAJIBHUX MTPOIIECIB;

- 3HIKEHHS CTaOUILHOCTI KOJILOPY Ta apoMary;

- MOXKJIUBICTh YTBOPEHHS O0caay depe3 01IKOBO-(PEeHOIbHI B3aEMOIII.

Meta nmanoi poOoTH mojsrae B MpPOBEACHI aHai3y 1 BUBUEHHI MpoOieM, MOB'A3aHHUX 13
TEXHOJIOTIE0 cTaburi3alii 0e3rJIF0TEHOBOrO NMMBA Ta BU3HAYCHHI €)EKTUBHUX METOJIIB BUPIIICHHS
miei mpo6aemu. OHUM 13 TAKMX METO/IIB € J0JIaBaHHS POCIMHHUX CKCTPAKTIB.

PocnuHHI €KCTpakTH € NPUPOJHHMMU AHTHOKCHJAHTAMHU Ta cTabulizaTopamu, SKi MOXKYTh
MOMIMIIUTH ~ (BI3UKO-XIMIYHI ~ XapaKTepUCTUKH  Oe3rmioTeHoBoro muBa. Cepex  HaWOUIbII
MEPCIEKTUBHUX: €KCTPAKT PO3MAapHHY — TOTYXHUH aHTHOKCHIAHT, IO 3HUXKYE OKHCIIOBAIbHE
NICYBaHHS; €KCTPAKT KOpHU Jy0da — JuKepeo NoJieHOIB, AKi cTabuTi3yI0Th KOJIIp 1 CMaK; XMEIbOBHH
eKCTPaKT — CIpHs€ YTBOPEHHIO IIHU Ta 3HIKYE PU3MK MIKPOOHOTO TICYBaHHS;, EKCTPaKT
BUHOTPAIHUX KiCTOYOK — MOKPAIIYe OPraHOJICNTHYHI BITaCTUBOCTI Ta ctabinizye miny [1, 2].

[IpoanamnizoBaHO Cy4acHi JOCHIIKEHHS, [0 BUBYAIOTh BIUIMB PI3HUX POCIMHHUX E€KCTPAKTIB
Ha TPUBAJICTh MIHOYTBOPEHHSI, OKUCIIIOBAJIbHY CTAOUIbHICT, OPraHOJIENTHYHI BIACTUBOCTI (apoMar,
CMak, Kouip), pizuko-ximMiuHi moka3Huku (pH, BMICT QeHOiB, cTa0TbHICTh KOJTOIAHOT CUCTEMH).

ParfioHanbHe BUKOPUCTAHHS JIESIKUX POCIMHHUX €KCTPAKTIB CYITEBO MiABHINYE CTAOUIBHICTD
Oe3rmoreHoBoro nuBa. HaileekTuBHIMM CTaOU1i3aTOPOM BHSIBUBCS E€KCTPAKT KOpU 1yda y
MOETHAHHI 3 €KCTPAKTOM BHUHOTPATHUX KICTOYOK. Takok 3a3HAauYeHo, IO JOJaBaHHS EKCTPaKTy
pO3MapHHy 3HIKYE PIBEHb OKHCIIEHHS Ta MOKPAIIye TEPMiH 30epiraHHsi, a BAKOPUCTAHHS XMEJIEBOTO
eKCTPaKTy crpusie (JopMyBaHHIO CTaOUIbHOT MiHK [3, 4].
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