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TOCJUIKEHHS ITPOLECY VJIbTPA®LILTPALIIHOL
OBPOBKH CUPOBATKH 3-IIJI KHCJIOTO CUPY

I'.B. deiinnuyenko, 3.0. Ma3usik, B.B. I'yzenko, O. E6anyrsa

Pozensinymo numanHs w000 6UKOPUCTIAHHS MEMOPAHHUX npoyecie nio uac
00poOKU  cuposamku 3-nid Kuciozo cupy yrvmpagirempayicio. Hadano ananiz
Pe3YIbmamie  meopemuyHux ma eKCnepUMEHMANbHUX OO0CHIONCeHb CHOCOBHO
BUBHAYEHHST TEXHONOIYHUX XAPAKMEPUCTUK  YIbMPADIbMPayiHux Memopan y
npoyeci ynompaginempayitinoi 06pooKu cupogamxu 3-nio KUCI020 cupy.

Knrouosi cnosa. cuposamka, npoyec, ymvmpaginempayis, membpaua,
po30inenns, obpooxa.

MCCJIEJOBAHME MPOIECCA YJbTPA®UIHLTPAIIMOHHOMN
OBPABOTKH TBOPOKHOI CHIBOPOTKH

I'.B. deiinnuyenko, 3.0. Ma3usik, B.B. I'yzenko, O. I6anyraa

Paccmompen  gonpoc  OMHOCUMENbHO — UCHONL30BAHUS — MEMOPAHHbIX
npoyeccos 60 épems 00pAGOMKU MEOPONCHOU CbIGOPOMKU Yibmpaduibmpayuei.
Tlpeocmasnen auanusz pe3yibmamos MeoPemuveckux U KCNePUMEHMANbHbIX
uccne008anull no onpeodeneHuro MEXHONO2UYECKUX Xapakmepucmux
VAbMPAQUILMPAYUOHHBIX — MeMOpan 6  npoyecce  YIoMpauIbmMpayuoHHOu
00pabomxu MEOPONHCHOU CbIBOPOMKU.

Knroueswie cnosa:. cvisopomxa, npoyecc, yivmpaduibmpayus, memopaua,
pasoenenue, 06pabomxa.

STUDY OF PROCESSING ULTRAFILTRATION CURDY WHEY

G. Deynichenko, ZMazniak, V. Guzenko,O. Ebanugwa

The question regarding the implementation of thecpss of separation of
curdy whey with ultrafiltration is considered, ttanalysis of the results of the
theoretical and experimental investigations of afittration concentration of curdy
whey is presented. Basic parameters effect of theegs of membrane curdy whey
on the productivity of ultrafiltration membraneseastudied. Rational technological
parameters of the ultrafiltration process of cundfey in a blind mode, and in the
mode with the use gfulsating mode of raw materialipplyare determined. The
perspective ways for conducting the process offilliation concentration of the
albumen-carbohydrate milk raw material are represen

Keywords: whey, process, ultrafiltration, membrane, sepanmatimeatment.
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Formulation of the problem in general. Whey is a liquid by-product
of the dairy industry produced during the manufi@ctaf cheeses and casein. As
a raw material, it has many applications in foathtelogy due to the functional
and nutritional properties of its proteins [1].

Whey protein concentrate is made by very fineafiim of whey to
concentrate the proteins into small volume whioh tren dried to soluble
powder. Such whey protein concentrates are usfdproduct ingredients
the hotel and restaurant industry for making ofiowsm culinary and
confectionery, bakery products, pastry cream, stalis, cakes, sauces, infant
formulas, tonic drinks etc. An important aspecivby proteins is their success
as emulsifiers in food systems. Many studies haenlzarried out to identify
the optimum conditions under which whey proteingiviidually and in
mixtures perform as emulsifiers.

Application of membrane concentration (e.g., ultrafion) during the
processing of such low-fat protein-carbohydrate nailk (curdy whey) opens
considerable opportunities for dairy companies flwoth the creation of new
technologies increase of profitability, and enviramtal safety [2].

Analysis of recent research and publicationsToday development of
membrane fractionation techniques including ultrafion (UF), reverse
osmosis and microfiltration, enabled the product@inwide whey protein
products, such as whey powder, whey protein coraterf?/PC), whey protein
isolate, whey protein hydrolysate and pure lactogio and lactalbumin [3].

Whey protein concentrates are products with prateimtent variations
from 35-80%. The most widely used method for thedpetion of WPC is
ultrafiltration. Whey protein isolate is a high-tjtya product containing
approximately 95% of proteins.

Along with that among the factors hindering theradtiction of
membrane methods, in particular ultrafiltratiortia food industry, it should be
noted insufficient development of theoretical prsiflons about the processes
occurring with UF-treatment of protein-carbohydrdgry raw material, lack of
objective experimental data on the characterighicgperties and the conditions
of modern UF-membranes [4; 5].

The purpose of the articleis to study the performance of semi-
penetrate ultrafiltration membranes and a choiceatibnal parameters for
ultrafiltration concentration of curdy whey.

Main materials of the research.Ultrafiltration retains (in the liquid
product termed retentate) any insoluble materiadautes larger than about
20 000 Da molecular weight. The rest of the whegash passes through the
membrane, driven by the applied pressure and ledcpermeate. Permeate
contains most of the lactose, minerals and waten the whey. Retentate, the
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volume of which is about 1-4% of the nutritionaleyhis spray dried to a
powder containing 35—-85% protein as desired.

One of the main characteristics of UF-membraneadduyctivity. There
are initial productivity membranes, i.e. the parfance of new membrane in
the initial period of operation, and the actuaf@renance that characterizes the
work of membranes in conditions of continuous ojand6; 7].

M.l. Belyaev department of equipment of food andgitality industry
studies the performance of PAN UF-membranes anctchioéce of rational
parameters of the process of curdy whey separdtioorder to improve the
UF-separation process of curdy whey, the methodhef materials pulsating
supply was used. The intensification of the procéssirdy whey ultrafiltration
is due to the combined impact on the gel-layer &mtron the surface of the
membrane, and periodic discharge pressure in thesue channel and the
hydraulic fluid strike the surface of the membrane.

The required pressure in the space under membfad&-module is
created by the compressor changed it from 0,2 MP&,5 MPa. Speed
pulsating flow of curdy whey into the working chaentof UF-module changed
by adjusting the performance of the peristaltic pusfter 20...30 minutes, the
ultrafiltration rate was constant, the measureduarnof the filtrate that passed
through the membrane for a time period of 10 mm[8¢

Permeability dependencies of GR61PP and GR81PP édibrane on
technological parameters of the membrane concemtratclude pressure P,
temperature t, duration of the procassnjection speed were studied on the
experimental installation of peristaltic feed raatarials, shown in Fig. 1-3.

From the above dependence of GR UF-membranes parice on
pressure process of membrane treatment of curdy (fige 1), it is seen that
the pattern of productivity change with the inceghéltration pressure is the
same for both investigated membranes. At presalves from 0,2 to 0,4 MPa
performance of the membrane intensely increases.

On the site of pressures from 0,4 to 0,5 MPa atuiyc whey
ultrafiltration the productivity of both membrargews considerably.

Graphic dependence of temperature of curdy whepesformance of
GR UF-membranes (fig. 2a) shows that the temperatarease in curdy whey
from 20 to 50° C in the case of a deadlock mode,imthe case of pulsating
supply of raw materials, there is a significantr@ase in the performance. If
temperature of curdy whey ranges from 50 to 709eperformance increases,
but slowly.
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Fig. 1. Dependence of GR ultrafiltration membranesproductivity on
pressure in curdy whey membrane separation at 20° :Cl, 2 — GR81PP
membrane in dead-end mode and pulsating mode of sply of raw materials;
3, 4 — GR61PP membrane in dead-end mode and pulsayi mode of raw
materials supply

Thus, based on the analysis of the results of rg@semncerning the
effect of temperature process of UF-separationycwidey, it is possible to
conclude that the most rational temperature vald@...50° C.

According to the data, depending on the duratioGRfUF-membrane
productivity (fig. 2b), the deadlock for the fis5...2,0 hours, a sharp decrease
productivity membranes, as already noted, duedddimation of the surface
polarization layer of macromolecular substanceghEuultrafiltration of curdy
whey also reduces membrane productivity but to ehnhesser degree. During
treatment with pulsating supply of raw materidig, productivity of membranes
also reduced, but a slow pace characterized thietien. Further UF-treatment
curdy whey to avoid the productivity of GR membsaistow considerably in
degree.

The use of pulsating supply of raw materials irsesaproductivity
semipermeable membranes average of 1,3...1,5.

An important factor that significantly affects thprocess of
UF-treatment of curdy whey with a pulsating modppy of raw material
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is the frequency pulsating supply of raw materi®s this occasion, we
investigated the effects of frequency of the pidspatsupply of raw
materials for the productivity GR UF-membrane. Theearch results are
presented in fig. 3 [9].

13 G, lInf-h 1 2
, It _— G, I/m%h
14 . /(j 13 ‘\ »
[ _~
' d — 1 12 b\‘\n
e (_.-n 3

il 137/;‘//" y \
) z/‘ . 10 2 —
]

[{g]

9
rd /L
8
8 N1 7602, ¢
7 L°c 7
20 30 4Q 50 60 70 0 1 2 3 4

Fig. 2. Dependence productivity GR ultrafiltration membranes from
temperature (a) curdy whey and duration of her ultrafiltration separation (b)
at the pressure P = 0,5 MPa: 1, 2 — GR81PP membranedead-end mode and
pulsating mode of supply of raw materials; 3, 4 — &61PP membrane in dead-
end mode and pulsating mode of supply of raw mateals

Data analysis pattern shows that increasing thguémcy pulsating
supply of raw materials resulting to increased potility UF-membranes.
Intensive increase productivity of both membrasdsappening with increasing
frequency pulsating supply of raw materials to €al@0...100 mif, then the
productivity on UF-separation curdy whey increasleghtly.

Based on the complex of experimental studies wecoaclude that
the pulsating supply of raw materials significantijensifies the process of
ultrafiltration curdy whey.The most rational modes of the process of
UF-separation curdy whey using GR semi-penetrat@lmanes mode at the
pulsing supply regime of raw materials is pressf@i@4...0,5 MPa, temperature
of curdy whey — 40...50° C, the duration of thegass 2,5...3,0 hours, the
frequency of pulsating supply is 90...100 min
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Fig. 3. Dependence productivity GR ultrafiltration membranes
from pulsating supply of raw materials in membraneseparation curdy whey at
the temperature 2® C, pressure P = 0,5 MPa: 1 — GR81PP membrane;
2 — GR61PP membrane

Conclusion. Thus, analytical and experimental studies showed th
limits of technological regimdor obtaining protein concentratés the
UF-separation of curdy whey.

Based on the above we can conclude that the appticaf
membrane technology in the manufacturing proteimceatrates can
simplify the process of concentration curdy wheyrbbver, the membrane
treatment of curdy whey by ultrafiltration madepibssible to get quality
protein concentrate unchanged native propertieghef product. Thus,
carrying out this process is not costly.
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AHAJITAYHI JOCIIKEHHSI EHEPTOBUTPAT
MYJbCAIIMHOI'O TOMOTI'EHI3ATOPA MOJIOKA

I'.B. JJeiinnuenkxo, K.O. Camoiiuyk, JI.B. JleBuenko

Jlocnidoiceno 6nue 0CHOBHUX NAPAMempI8 NYIbCAYIHO20 20MO2EHI3AMOopa:
yacmomu ma amMnaimyou pyxy nopuiHs, oiamempie NOpuiHs ma omeopie y HbOMY,
PO3Mipi6 ma macu nOpuiHA HA eHepeOSUMPAmU NYIbCAYiliHo20 anapama 3 0OHUM
nopuwinem. Ompumano pieHAHHA ONA GUSHAYEHHA MUMMEGUX MA PO3PAXYHKOBUX
3HAYeHb O]l BUSHAYEHHS NOMYICHOCMI NYTbCAYIIHO20 20MO2eHi3amopa.

Knwuoei  cnoesa: 20MozeHizayis, nynvcayitinull 20MozeHizamop,
eHep2osUmMpamu, AHALIMUYHI O0CIONHCEHHS.

AHAJIMTHYECKUE UCCIEJOBAHUA SGHEPT'O3ATPAT
MYJbCAIIMOHHOT'O TOMOTEHU3ATOPA MOJIOKA

I'.B. Jeiinnuenkxo, K.O. Camoiiuyk, JI.B. JleBuenko

HUccnedosano  enusnue  OCHOBHLIX — NAPAMEMPOS — NYIbCAYUOHHO2O
20MO2eHU3AMOopaA’  H4ACMomysl U aMIAUMYObl OGUIICEHUS NOPUIHA, OUAMEMPOS
NOpWiHA U OMEepCMuil 6 HeM, pa3Mepos U MAcCbl NOPUIHA HA IHep203ampanmbl
ny1bcayuonno2o annapama ¢ O0OHUM nopunem. Ilonyuenvl ypagnenus Ons
onpeoenenus MeHOBEHHIX U PACYEMHBIX 3HAYeHull OJid OnpeoeneHus MOWHOCMU
NYAbCAYUOHHO20 2OMOEHU3AMOPA.

Kniouesvie cnoea:. comocenusayus, NYIbCAYUOHHBIL —20OMO2EHU3ATOPD,
9Hep203ampaml, AHATUMUYECKUEe UCCTe00BAHUS.
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