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Aim. To study the composition of commercial samples of whey protein concentrates obtained by the method
of ultrafiltration from cheese whey and present on the Ukrainian market. Methods. Determination of nitrogen-
containing fractions by the Kjeldahl method, protein composition — by electrophoresis in polyacrylamide gel,
amino acid composition — on the amino acid analyzer, functional and technological properties of concen-
trates, characterizing their ability to participate in surface phenomena, — by conventional methods. Results.
It was determined that the protein fractions of the investigated industrial samples are mainly -globulin and
a-lactalbumin, the total content of which is from 90 to 96 %. It was noted that the concentrates with a higher
content of total protein have a smaller proportion of non-protein nitrogen and caseins. It was determined that
the amino acid content of dry cheese whey is lower than that of the concentrates. It was established that the
increase in protein content in concentrates up to 70-80 % leads to a significant increase in the foam-forming,
water-retaining, fat-retaining and emulsifying capacities of concentrates in comparison with the milk whey. It
was noted that the indicators characterizing the technological properties of the investigated commercial sam-
ples of concentrates with the same protein content may vary within 10—15 %. Conclusions. It was established
that the investigated commercial samples of whey protein concentrates have an increased biological value and
improved functional and technological properties in comparison with dry cheese whey, which allows using
them in the formulations of other food products. To obtain final products with stable characteristics, it is neces-
sary to evaluate the technological properties of concentrates entering the enterprise as part of implementing the
activities of the product quality management system.
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INTRODUCTION

Milk is a complicated polydisperse system, a relevant
component of which is proteins. Casein constitutes the
main part of milk protein substances (about 80 %).
Whey proteins, mainly including B-lactoglobulin and
o-lactalbumin, constitute about 20 % from the total
amount of milk proteins [1].

The processing technology is the factor, determin-
ing the composition and properties of the obtained fi-
nal products. For instance, the ultrafiltration of fat-free
milk is used to obtain milk protein concentrate (MPC),
containing both casein and whey proteins without any
changes in their ratio, which is notable for milk. Whey
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protein concentrates (WPC) are obtained via methods
of membrane filtration using milk whey, achieving
from 25 to 80 % of protein content in the final product.
It is possible to obtain isolates of whey proteins with
the protein content over 90 % as well as their hydroly-
sates, using additional processing methods.

At present, scientific data on the impact of milk prod-
ucts on improving metabolic functions of people, suf-
fering from metabolism disorders and cardio-vascular
diseases, are of considerable interest. Some of the main
factors of this impact are deemed to be such milk con-
stituents as whey proteins, casein, minerals, and pep-
tides [2, 3].
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As stated above, milk proteins are a heterogeneous
system, including almost 20 fractions. Cow milk ca-
sein contains a-sl, a-s2, B- and y-fractions, whereas
milk whey mostly contains globular proteins, like
a-lactalbumin, B-lactoglobulin, lactoferrin, immuno-
globulins, serum albumin, glycomacropeptides and
enzymes. All these constituents may be capable of
playing an important role in ensuring the connec-
tion between the decrease in the risk of metabolic
diseases while increasing the consumption of milk
products [4].

According to the common FAO/WHO evaluation of
the ratio of amino acid score of proteins, caseins and
whey proteins are referred to proteins with high bio-
logical value. Whey proteins contain more isoleucine
and valine compared to casein, whereas casein con-
tains more histidine, methionine, phenylalanine, glu-
tamic acid, arginine, proline, serine, and tyrosine [5].
The differences in the physiological activity of whey
proteins and caseins are referred to the differences in
their amino acid composition [6]. There are data, testi-
fying to faster consumption of whey proteins in human
organism compared to casein [7].

Taking the abovementioned into consideration, the
technologies of isolating and purifying whey proteins
are used more extensively and implemented via com-
mercial offers of different whey processing products.
Whey protein concentrates are used in the production
of other food products with the purpose of enhanc-
ing their nutritional and biological value. In addition,
whey proteins are capable of foam- and gel-forma-
tion, thus, when they are added as fillers, it allows
improving the technological properties of other food
products, for instance, confectionery, bakery goods,
meat products, efc.

MATERIALS AND METHODS

Four commercial samples of whey protein concen-
trates with the protein content of 70 % (WPC-70) and
80 % (WPC-80), submitted by different manufacturers,
as well as dry cheese whey (control), obtained using a
conventional technology, were used in the work.

The content of total nitrogen and protein in the
experimental samples was determined according to
DSTU ISO 8968-2:2005 (IDF 20-2:2001) [8], the
content of casein nitrogen — according to DSTU ISO
17997-1/IDF 29-1:2009 [9], the content of non-pro-
tein nitrogen — according to DSTU ISO 8968-4:2005
(IDF 20-4:2001) [10]. The relative content of the
main protein fractions of whey protein concentrates
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with different content of protein was determined via
electrophoresis in polyacrylamide gel (12 %) in the
presence of 6 M of urea and sodium dodecylsulfate
[11]. The preparation of samples involved the extrac-
tion of lipids using hexane, drying and dissolving in
tris-HCI buffer (pH 8.3). The quantitative evaluation
of protein fractions was conducted spectrophoto-
metrically. The obtained electrophoregrams were pro-
cessed using Image Pro Gel Analyzer, Version 2.0 and
Total Lab 1D programs. The amino acid composition
of samples was determined via acid hydrolysis [12] at
LC-2000 amino acid analyzer (Biotronik, Germany),
the amino acid score — by calculations, the content
of tryptophane — using the color reaction [13]. The
biological value of the protein part was estimated via
comparison against the amino acid composition of the
protein, determined according to the recommenda-
tions of FAO/WHO expert committee [14].

The functional and technological properties of con-
centrates, characterizing their capability to participate
in the surface phenomena while obtaining foam-form-
ing and emulsion systems, including fat- and moisture-
retaining properties, were estimated by conventional
methods. The foam-forming capability of dry samples
was determined by the relative increase in their solu-
tion volumes after shaking for 5 min at 800 rpm [15].
The emulsifying and fat-retaining capabilities of the in-
vestigated products were estimated using the emulsion
solutions with refined oil according to the method [16].
The moisture-retaining capability of dry products was
determined by the increase in the mass of wet precipi-
tate after centrifugation at 8,000 rpm for 15 min [16].

The mathematical processing of the results was con-
ducted by methods of statistical analysis and standard
algorithms of Microsoft Excel programs. The experi-
ments were conducted in three repeats. The results
were deemed to be reliable at P < 0.05.

RESULTS AND DISCUSSION

The distribution of membrane technologies in the
arsenal of industrial technological processes of milk-
processing enterprises allowed enhancing the effi-
ciency of processing raw milk materials and filling
the market with competitive products. At present, the
products of membrane processing of whey are used to
enhance the nutritional and biological value of other
food products, and improving their functional and
technological properties. By organoleptic properties,
whey protein concentrates are well connected with
most food proteins of animal and plant origin, which
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expands the possibilities of using them in the compo-
sition of different products.

Taking the abovementioned into consideration, the
study was conducted on determining the connection
between the composition and technological proper-
ties of four kinds of dry whey protein concentrates.
The characteristics of the investigated samples ac-
cording to manufacturer’s specifications are present-
ed in Table 1.

As seen in the obtained experimental data (Table 2),
the protein composition of experimental samples may
be characterized as the combination of proteins and
non-protein nitrogen-containing substances, the con-
tent of which is expressed via the indices of the content
of total nitrogen, casein nitrogen, and nitrogen-contain-
ing non-protein compounds.

Non-protein nitrogen, which usually includes cre-
atine, creatinine, uric acid, urea, purine compounds
etc., decreases nutrition, and as a result, biological val-
ue of the product. It should also be noted that with the
increase in the degree of concentration for experimen-
tal samples, and the increase in total protein content in

Table 1. The characteristics of whey protein concentrates

them, the share of casein protein decreases whereas the
share of whey proteins increases.

Table 3 presents the relative content of the main pro-
tein fractions of the experimental samples. The electro-
phoresis data demonstrate that protein fractions of dry
concentrates are mainly presented with p-lactoglobulin
(B-Lg) and a-lactalbumin (0-La), the aggregate content
of which is from 90 to 96 %. Other protein fractions
are presented with immunoglobulins (Ig) and blood se-
rum albumin (BSA). The traces of protein fractions of
a-casein and B-casein are noted in all the electrophore-
grams of experimental samples which is in agreement
with the calculated data on the distribution of nitrogen
(Table 2). Thus, the mass content of casein nitrogen in
all the experimental samples of concentrates fluctu-
ates within 0.235 g/100 g and 0.283 g/100 g. In whey,
the relative content of casein and non-protein nitrogen
(N_./N,, and Nmm_pr'/N o) 18 the highest, and the aggre-
gate content of B-lactoglobulin and a-lactalbumin — the
lowest (90.18 %).

The amino acid composition of the investigated con-
centrates and whey was determined. The estimated
amino acid score is presented in Table 4.

Name Sample #1 Sample #2 Sample #3 Sample #4
of indices dry cheesF: WPC.—70 WPC-80 WPC-80
whey (Ukraine) (Ukraine) (the Netherlands) (Belarus)

Mass content of dry substances, % 95.30 94.70 95.00 95.20
Mass content of total protein, % 14.2 72.3 81.1 83.3
Mass content of lactose, % 68.78 13.14 5.44 2.74
Mass content of fat, % 1.5 4.0 3.0 5.5
Mass content of ash, % 9.80 5.00 4.50 2.50
Organoleptic properties Fine powder. Taste of milk with | Fine powder. Neutral taste with slightly sweet flavor.

sour flavor. Color — from light | Color — from white to light yellow.

yellow to cream.

Table 2. The content of nitrogen-containing fractions in the concentrates

Name Sample #1 Sample #2 Sample #3 Sample #4
of indices dry cheese whey WPC-70 WPC-80 WPC-80

Mass content of total protein, g/100 g 14.150 £0.002 | 72.300 +0.008 | 81.060+0.006 | 83.300 =+ 0.005
Mass content of total nitrogen, g/100 g 2.218 £0.005 11.332+£0.007 | 12.705+0.004 | 13.056 = 0.004
Mass content of casein nitrogen, g/100 g 0.062 +0.003 0.283 +0.002 0.267 +£0.004 0.235+0.001
Mass content of non-protein nitrogen, g/100g 0.037 +£0.004 0.169 + 0.005 0.165 +0.001 0.158 +0.002
N_./N, 100, % 2.8 2.5 2.1 1.8

N oo/ nior, 100, % 1.7 1.5 1.3 1.2
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It was determined that amino acid score of essential
amino acids is higher in the concentrates than in whey.
For instance, the content of leucine in the concentrates
is 1.2—1.4 times higher than its content in whey, and the
content of lysine — 1.7-1.9 times higher respectively.
Whey corresponds to FAO/WHO standard only in the
content of threonine and valine. Methionine is a lim-
iting acid both for whey and concentrates. Therefore,
the experimental data demonstrate that all the industrial
samples of whey concentrates are characterized by en-
hanced biological value compared to dry cheese whey,
obtained using the conventional technology. The ob-
served insignificant fluctuations in protein and amino
acid composition of concentrates from different manu-
facturers are likely to be conditioned by differences in
technologies and raw materials.

As stated above, the use of whey protein concentrates
in food production allows both enhancing the nutrition-
al and biological value of products and improving their
consumption properties, expanding the assortment.

One of relevant properties of proteins is their capa-
bility to participate in surface phenomena. These prop-
erties are most widely used while obtaining products,

based on foam-like and emulsion systems. A remark-
able property of dry whey proteins is their capability of
binding water.

The properties of dry protein concentrates are large-
ly dependent on the ways and regimes of drying, the
conditions of technological processes. To estimate
functional-technological properties of the investigat-
ed whey concentrates, the foam-forming, moisture-
retaining, fat-retaining and emulsifying capability of
dry concentrates, produced by different manufactur-
ers, were studied. The data obtained are presented in
Table 5.

According to the presented data, the properties of con-
centrates, characterizing their capability to participate
in surface phenomena, depend on the protein content in
dry products. In particular, these are the capabilities of
whey proteins of B-lactoglobulin and a-lactalbumin to
emulsify and retain fats, and to bind water.

Thus, the highest indices of foam-forming capability,
namely, 105.8 % and 117.5 %, are remarkable for con-
centrates with protein content of 80 %. A similar regu-
larity was noted for moisture-retaining, fat-retaining
and emulsifying capability of concentrates. Therefore,

Table 3. The relative content of the main protein fractions, g/100 of protein

Sample a-casein [-casein B-Lg o-La BSA (Ig) XP (;I_JLgaand
1 traces traces 74.44 19.28 5.54 5.54 90.18
2 traces traces 78.89 11.29 7.97 7.97 93.74
3 traces traces 80.58 10.84 7.08 7.08 91.42
4 traces traces 78.45 18.19 2.96 2.96 96.64
Table 4. Amino acid score of products under investigation
Scale Sample #1 Sample #2 Sample #3 Sample #4
E.ssentia}l FAO/
amino acids g/100 g of | score, | g/100 gof | score, | g/100 gof | score, | g/100 gof | score,
WHO protein % protein % protein % protein %
Threonine 4.0 498+0.03 |124.50 | 5.03+£0.01 | 125.75| 5.54+0.06 | 138.50 | 6.22+0.05 | 155.50
Valine 5.0 511+0.06 |102.20| 5.17+0.04 | 103.40 | 5.89+0.03 | 117.80 | 5.19+0.07 | 103.80
Methionine 2.2 0.33+0.03 15.0 | 0.29+0.07 | 13.18 | 0.30+0.08 | 13.64 | 0.55+0.06 | 25.00
Isoleucine 4.0 3.77+0.01 | 9425 | 5.83+0.05 | 145.75 | 5.46+0.05 | 136.50 | 4.71+0.05 | 117.75
Leucine 7.0 5.80+0.02 | 82.86 | 7.56+0.03 | 108.00 | 7.24+£0.04 | 103.43 | 7.87+0.01 | 112.43
Phenylalanine 2.8 2.15+0.05 | 76.79 | 2.81+0.02 | 100.36 | 2.80+0.06 | 100.00 | 2.99 +0.09 | 106.79
Lysine 5.5 428+0.05 | 77.82 | 7.39+0.04 | 13436 | 7.64+0.02 | 138.91 | 8.41+0.03 | 15291
Tryptophane 1.0 0.87+0.08 | 87.00 | 1.12+0.09 | 112.00 | 1.35+0.02 | 135.00 | 1.22+0.08 | 122.00
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Table 5. Functional and technological properties of concentrates

Sample Foam-forming Moisture-retaining Fat-retaining Emulsifying
number ability, % ability, % ability, % ability, %
#1, dry whey 58+0.6 12.2+0.1 83.0£0.6 27.0+04
#2 WPC-70 64.1+£0.2 68.4+0.5 1549+0.3 49.0+04
#3 WPC-80 105.8 +0.2 74.1+£0.3 187.0+0.2 57.0+£0.3
#4 WPC-80 117.5+0.5 87.9+0.2 195.0+0.5 75.0+£0.2
the structure-forming functions of dry concentrates, re- CONCLUSIONS

lated to their ability to emulsify and form foam, may
be used in the production of structured milk products
with the purpose of replacing stabilization systems.
Noteworthy are high indices of moisture-retaining
and fat-retaining ability of the investigated WPC. As
seen in the presented data, the fat-retaining ability of
WPC-80 is twice higher compared to milk whey, and
the moisture-retaining one — almost seven times higher.
However, there were some fluctuations in the values
of investigated indices, noted for samples WPC-80 #3
and #4 from different manufacturers. These differences
may be conditioned by the specificities of technologi-
cal processes and drying regimes.

Thus, whey protein concentrates with protein content
of 70-80 % may be used to improve fat and water ab-
sorption in different food products, the formulation of
which includes dry milk whey or dry fat-free milk. It
is evident that further use of dry concentrates in the
production of other food products, for instance, meat
products or bakery goods, are directly related to the
properties, conditioned by the physical and chemical
composition of concentrates.

RESULTS

It was determined that the protein fractions of the in-
vestigated industrial samples are mainly B-globulin and
o-lactalbumin, the total content of which is from 90 to
96 %. It was noted that the concentrates with a higher
content of total protein have a smaller proportion of
non-protein nitrogen and caseins. It was determined
that the amino acid content of dry cheese whey is lower
than that of the concentrates. It was established that the
increase in protein content in concentrates up to 70—
80 % leads to a significant increase in the foam-form-
ing, water-retaining, fat-retaining and emulsifying ca-
pacities of concentrates in comparison with the milk
whey. It was noted that the indicators characterizing
the technological properties of the investigated com-
mercial samples of concentrates with the same protein
content may vary within 10-15 %.
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It was determined that whey protein concentrates
have increased biological value compared to dry
cheese whey. The investigated commercial samples are
remarkable for improved functional and technological
properties which allows using them in the formulations
of other food products. To obtain final products with
stable characteristics, it is necessary to evaluate the
technological properties of concentrates entering the
enterprise as part of implementing the activities of the
product quality management system.
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Merta. [locmianTi cKian KOMEPHIHHUX 3pa3KiB KOHIICHT-
paTiB CHpOBATKOBUX OiNKiB, OEep)KaHUX METOAOM YIBTpa-
¢inpTpamii 3 MICHPHOI MOJIOYHOI CHPOBATKH, Ta TMPEa-
CTaBJIEHUX Ha pUHKY YKpainu. Meroam. BusnauenHs azoro-
BMICHHX (pakmii 3a metomoM K’empmamns, OLMKOBHIA CKIa
METOZIOM eJIeKTpodopesy y MOMiaKpUIaMiTHOMY Teli, aMiHO-
KHUCJIOTHUH CKJIaJ HA aMiHOKHCIOTHOMY aHali3aTopi, PyHK-
iOHAJFHO-TEXHOJNOTiYHI  BJIACTUBOCTI  KOHIIGHTPATIB,
[0 XapaKTepU3yITh iX 3MaTHICTH IO Y4acTi B MOBEpXHe-
BUX SBHIIAX 3a 3arajJbHONPUHHATHMH METOJUKAMHU.
PesyabraTtu. Busnaveno, mo OimkoBi (paxiiii mociimke-
HUX TPOMHUCIOBUX 3pa3KiB IPEICTaBlIeHI MEpeBaXHO [-
I00YTIHOM Ta O-JTAKTOATBOYMIHOM, CyMapHHH BMICT SIKHX
cTaHoBUTH Bix 9010 96 %. BigmideHo, Mo y KOHIIEHTpaTax
i3 OULTBPIIMM BMICTOM 3arajbHOTO OiTKa 3MEHIIYETHCS
yacTKa HEOITKOBOTO a30Ty Ta Ka3eiHiB. BusHaueHo, mio
AMIHOKHCIIOTHHH CKOP CHPOBATKH IiCHPHOI CyX0l HIKIHN
Yy TOpIiBHAHHI 3 KOHIIEHTpaTamMH. BcTaHOBIIEHO, MmO 3i
30UIbIIEeHHAM BMicTy Ounka y KoHueHtparax o 70-80 %,
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MIHOYTBOPIOKOYA, BOJIOIOYyTPUMYIOUYa, KUPOYTPHMYIO4a Ta
eMyJIbIyloua 37aTHICTh KOHIIEHTPATIB y TOPIBHSHHI 13 CH-
pPOBaTKOI0 MOJIOYHOIO ICTOTHO 3pocTae. BigmideHo, mio
MTOKAa3HUKH, SKI XapaKTepU3YIOTh TEXHOJIOTIYHI BIACTUBOCTI
JOCITI/PKEHUX KOMEPIIMHUX 3pa3KiB KOHICHTPATIB 3 OJHA-
KOBHM BMICTOM OilKa, MOXYTh KONHMBATHCS B Mexax 10—
15 %. BucHoBKHU. BcTaHOBIIEHO, IO AOCTIIKEHI KOMEp-
LilfHI 3pa3KW KOHIIEHTPATiB CHPOBATKOBHX OUIKIB MaroTh
MiIBUIIEHY O10NOTiYHY I[iHHICTH Ta MOKpaIieHi (QyHKIIio-
HAJIbHO-TEXHOJIOT1YHI BIACTUBOCTI Y TOPIBHSIHHI 3 CYXOIO
TICHPHOIO CHPOBATKOIO, IO JJ03BOJISIE BHUKOPHCTOBYBAaTH
iX y pementypax IHIINX XapdoBUX NPOAYKTaX. 3 METOIO
OZIepKaHHS KIiHIIEBUX TNPOMYKTIB 31 CTaOIIbHUMH Xapakre-
pPHCTHKaMH HEOOXiTHO y paMKaX BHKOHAHHS 3aXOIiB CHC-
TEMH YIPaBIIiHHS SIKICTIO MPOAYKIII MPOBOIUTU OIIHKY
TEXHOJIOTIYHUX BJIACTMBOCTEIl KOHIIEHTPATiB, IIO HAaJIXO-
ISITh HA T IIPUEMCTBO.

KarouoBi cioBa: ynsrpadunerpanis, KOHIEHTPATH CHPO-
BaTKOBHX O1JIKiB, eTeKTpodopes3, HeOITKOBHUI a30T, He3aMiH-
Hi aMiHOKHUCJIOTH, aMiHOKUCJIOTHUH CKOp, O10JIOTiYHA I[iH-
HICTBH, ()YHKIIIOHATTLHO-TEXHOJIOTI9HI BIACTHBOCTI.
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Heas. VccnenoBare cocTaB KOMMEPUYECKHUX 00pa3IoB KOH-
HEHTPATOB CBIBOPOTOYHBIX 6GJ'IKOB, TOJIYYCHHBIX METOAOM
YIABTPaQUIABTPALIMN U3 TIOJCHIPHON MOJIOYHOM CBHIBOPOTKH,
U TIPEICTaBICHHBIX Ha pbIHKE YKpanHbl. MeToabl. Ompe-
JIeTICHUe a30Tcojepkamux ¢paknuid mo merony Kbenb-
nansi, OeNKOBBII COCTaB METOAOM 3JeKTpodopesa B MO-
JIMAKPUIIAMUIHOM TeJie, aMUHOKHCIIOTHBIN COCTaB Ha aMH-
HOKHCIJIOTHOMY aHajin3arope, (PyHKIHMOHAJIbHO-TEXHOJIOTH-
YEeCKHe CBOWCTBAa KOHIICHTPATOB, XapaKTEPHU3YIOUIHE WX
CIIOCOOHOCTH K Y4aCTUIO B MMOBECPXHOCTHBIX SABJICHUAX I10
OOIIEeTIPUHATEIM MeToauKaM. PedynwsTarnl. OnpenerneHo,
YTO OENKOBBIE (DPAKIMM HCCIIETOBAHHBIX MPOMBIIUICHHBIX
00pa31oB Mpe/CTaBICHBI TPEUMYIIECTBEHHO B-ITI00YINHOM
1 0-JIAKTOALOYMHHOM, CYMMapHOE COZIEpKaHUE KOTOPBIX
coctaBisieT oT 90 mo 96 %. OTmedeHo, 4TO B KOHIICHTpPA-
Tax ¢ OOJBIIMM COfIep’KaHHEM OOIIero Oelika yMEeHbIIAeTCs
Jonse HeOEIKOBOTO a3zora M KaszewHa. OrmpesieneHo, 4To
AMUHOKUCIJIOTHBIN CKOP ChIBOPOTKH IOJACBIPHON CYXOH HU-
)K€ 0 CPaBHEHHUIO C KOHILIEHTpPAaTaMH. YCTaHOBJIEHO, YTO C
YBENWYCHNEM COJIepKaHUs Oelka B KOHIIeHTparax ao 70—
80 %, meHooOpas3yrolas, BIAroyIep KUBAIOIIAs, JKUPOYACD-
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KMBAIOIAss ¥ 3MYJIBIUPYIOIIAsi CIIOCOOHOCTH KOHIICHTPATOB
110 CPABHEHUIO C CHIBOPOTKON MOJIOYHOM CYILIECTBEHHO BO3-
pacraer. OTMEUEHO, YTO TOKA3aTeNIH, XapaKTepU3YIOMINe
TEXHOJIOTHYECKHE CBOWMCTBA MCCIICOBAHHBIX KOMMEpUec-
KHX 00pa3IoB KOHICHTPATOB C OJMHAKOBBIM COJECP)KaHHEM
Oemka, MOTYT KoieOarbcst B mpeaenax 10-15 %. BoiBoasbl.
YCTaHOBIICHO, UTO UCCIIEIOBAHHBIE KOMMEPUECKIE 00pa3IIbl
KOHIICHTPATOB CHIBOPOTOYHBIX OEITKOB MMEIOT OBBIIICHHYIO
OMOJIOTIYECKYI0 IIEHHOCTD W YITyYIlIeHHBIC (PyHKIIMOHAIBHO-
TEXHOJOTMYECKUE CBOMCTBA 10 CPABHEHMIO C CyXOH mOA-
CBIPHOM CBIBOPOTKOM, YTO IMO3BOJISIET MCIOJIb30BATh MX B
penentypax Ipyrux MUIIEBBIX TPOAYKTOB. C HENbIo IMoiy-
YEHUS] KOHEYHBIX IIPOIYKTOB CO CTAOMJIBHBIMH XapakTe-
PUCTHKaMH HEOOXOIMMO B paMKaxX BBITOJHEHHSI MEPOIIPH-
SITHM CUCTEMBI YIPABICHNS KadeCTBOM MPOLYKINHU TIPOBO-
JUTh OIEHKY TEXHOJOTHYECKHX CBOMCTB KOHIIEHTPATOB,
MOCTYNAOIINX Ha MPEATIPUITHE.

KuroueBble cjioBa: yasTpaduibTpaiius, KOHIICHTPATHI ChI-
BOPOTOYHBIX OCJIKOB, 3JCKTPOdope3, HEOCIKOBEII a30T, He-
3aMEHUMbIC AMHUHOKHUCIIOTHI, aMUHOKHCIOTHBIN CKOp, OMO-
JIOTHYCCKasd HICHHOCTD, (I)yHKI_[I/IOHaHLHO-TeXHOJ’IOFI/I‘IeCKI/Ie
CBOICTBA.
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