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STUDY OF WHEY AND WHEY-BASED DRINKS

Abstract. The aim of the study is enhancement of efficiency of the applying of secondary dairy product whey
by developing whey-based drinks. About 50% of milk solids, as well as vitamins A, C, E, nicotine acid, choline,
biotin, a complete set of vitamins of group B remains in the whey. The yield of whey from 1 ton of milk spent for
the production of high-protein products is from 65% to 82%. Such a large volume of secondary dairy products poses
the problem of studying the properties of whey and finding the best ways of its processing. An effective technology
for producing fruit and whey drinks has been developed by the study of perspective methods of processing of whey.
Experimental samples of apple-whey and pear-whey drinks were obtained. On the basis of sensory analysis, the
optimal formulations of apple-whey and pear-whey drinks were determined. The optimal ratio of whey and fruit
juice for apple and whey juice is 60:40, for pear and whey is 55: 45. In the laboratory, physical and chemical
parameters and mineral composition of whey, apple-whey and pear-whey drinks were determined. It was found that
the whey is dominated by mineral elements such as sodium (~20%), phosphorus (11.6%), potassium (44.7%), sulfur
(2.09%), and magnesium (1.78%). In contrast to the serum, in the pear and whey drink the content of potassium
(75.2%), magnesium (2.99%) is increased significantly and the amount of phosphorus (11.53%) and calcium
(10.15%) is decreased. In apple and whey drink the content of potassium (76.94%), magnesium (2.80%) is also
significantly raised, and the amount of phosphorus (8.83%) and calcium (11.22%) is lowered. Overall, there are also
elements such as manganese, iron, cobalt, copper, zinc, strontium, molybdenum, etc. in developed drinks. Low fat in
the fruit-whey beverages can attribute them to the category of dietary ones.

Keywords: whey, drink, technology, composition, fruit, secondary product, dairy.

Introduction. The production of milk and dairy products is one of the most important sectors of the
food industry in Kazakhstan. The consumption of milk and dairy products directly affects the state of
health of the nation: it is well known that milk is one of the basic food products, an important component
of a healthy diet of people of all ages. The urgency of an issue of the processing of secondary products
grows up annually with increased volume of dairy production in Kazakhstan [1].

Milk whey is a by-product in the production of protein-fat products such as cheese, cottage cheese,
casein. About 50% of milk solids, as well as vitamins A, C, E, nicotine acid, choline, biotin, a complete
set of vitamins of group B remains in the whey. Whey proteins are the most full-fledged among all studied
food proteins, they have the highest rate of degradation in the digestive tract and digestibility is 98 %. The
most valuable are the so-called "native" ones, i.e. undenatured, whey proteins with immunomodulatory
properties [2].

It is known that the yield of whey from 1 ton of milk sent to the production of high-protein products,
ranging from 65% to 82%: natural cheese — 80%; skimmed cheese — 65%; low—fat cheese — 65%; cheese
— 65%:; cottage cheese — 80%; technical casein — 75%; food casein -82% [2].

Such a large volume of secondary dairy products poses the problem of studying the properties of
whey and finding the best ways of its processing.

Various methods of whey processing, such as separation, concentration, preservation, membrane
technologies, biological methods have been developed and successfully applied in the world practice [3].
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In the food industry, whey is used in the production of bakery, confectionery and dairy products [4,5]. The
most interesting is the development of functional beverages based on whey, assigned to compensate
micronutrients and sports nutrition [6-8].

To preserve the whey before the main processing, it must be subjected to heat or preservation. Heat
treatment of whey is carried out at a threshold temperature of denaturation of whey proteins, followed by
cooling. After such treatment, the whey can be stored for 2 days. In addition, various preservatives are
used: solutions of hydrogen peroxide, formaldehyde, sodium chloride.

Membrane technologies allow concentrating and fractionating the main components of whey, and,
consequently, increase the volume of processed raw materials and the range of its applying. Depending on
the pore size, the following types of membrane processes are distinguished: microfiltration, ultrafiltration,
nanofiltration and reverse osmosis [9]. By treating curd whey with nanofiltration, it is possible to achieve
the level of demineralization of 25-27% and the level of deoxidation — 15-18 % [10, 11]. The undeniable
advantage of membrane processes is that they are carried out at low temperatures (8-10°C), which allows
you to save the useful substances of whey.

To reduce the sour taste of curd whey obtained by nanofiltration, the minimum values of its
neutralization level were studied and justified [12].

Voronova N. S. and Ovcharov V. D. developed a technology of functional drink based on whey with
vegetable fillers, which are taken as puree Jerusalem artichoke, beets and carrots [6]. The whey was
deoxidized to pH=6,2-6,6 by adding 5% sodium bicarbonate solution. Vegetable puree was added into the
neutralized whey, the mixture was pasteurized, cooled and a concentrate of bifidobacteria was introduced
for souring of the resulting mixture. The addition of vegetable mixture to the drink enhances its probiotic
effect and symbiotic properties.

Zhaylaubaev Zh.D. et al. developed a composition of low-calorie diet fermented milk cocktail based
on a milk mixture of milk and whey, mass.% [13]:

Milk mixture of skimmed milk and whey 71.5

Inoculum consisting of bacterial cultures (Streptococcus thermophilus and Lactobacillus delbrueckii
subsp. bulgaricus) 5.0

A colloidal solution of gelatin 2.0

Chicory root extract 6.5

Fruit syrup 15.0

Shepochkina Y. A. proposed a method of producing a beverage from whey, providing heating the
whey up to 95-96°C, holding at this temperature for 0.8 to 1.2 min, cooling with rate of at least 7.5°C/min
up to 5-10°C, filtering, applying the filtrate flavorings, sugar syrup [14]. In the filtered whey as a
flavoring additive, a watermelon peel is brought, pretreated with steam at a temperature of 90-120°C and
rubbed in a puree, or pretreated watermelon peel and watermelon juice in an amount of 1-25% and 5-10%,
respectively, from the mass of the filtered whey with subsequent mixing. The finished drink has no taste
and smell of whey.

Employment of whey in the production of functional products, in particular, beverages with additives
is some of great interest. As additives, it is advisable to use fruit crops. For this purpose, drinks from whey
with fruit base were developed. The fruit base harmonizes the taste of the drink, giving it a pleasant fruit
flavor with a sour shade. Initially, different types of raw materials were tested as a vegetable basis: cherry,
raspberry, watermelon, melon, etc. The best sensory characteristics of the drink were achieved by adding
apple and pear juices. Therefore, it was decided to develop a composition of drinks from whey with apple
and pear juices.

The purpose of the study is to increase the efficiency of the use of secondary milk raw material and
fruit crops by developing technology and formulations of fruit drinks based on whey.

Methods. The pilot study included:

- development of technology and composition of whey-based drinks.

- study of physical, chemical and mineral composition of whey and finished drinks.

The following devices were used to determine the physical, chemical and mineral composition:

- milk analyzer "Clever-2" - for determination of temperature, density, solids content;

- mass spectrometer with inductively coupled plasma with quadrupole mass analyzer MS-820 Varian.
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Determination of temperature, density, solids content using the device '"Clever-2. Milk ana-
lyser». The analyzer "Clever-2" is made in the form of two blocks, in the cases of which are placed:

- the power supply with voltage 12.6 V;

- in the measuring unit is an ultrasonic measuring cell, as well as the electronic circuit of the device.
The measuring cell includes a sample receiver with a heating and thermo stabilization system, a source of
ultrasonic vibrations, a detector and an amplifier. The control microprocessor unit provides registration of
the ultrasonic signal, its processing according to the algorithm and the output of the data on the display.

The analyzer "Clever-2" is a device with direct indication in a compact splash-proof housing made of
impact-resistant plastic (figure 1).

sample receiver
display

| measuring unit

| power supply

Figure 1 — General view of the analyzer "Clever-2"

The principle of operation of the analyzer is based on the measurement of the characteristics of
ultrasound passing through the sample, depending on the concentration of substances and the temperature
of the sample. The samples are poured directly into the probe of the device. The analyzer operation is
controlled by a microprocessor. Measurement and results are automatically generated.

Samples saturated with gases are pre-degassed. To remove the air, it is necessary to degass the
sample: heat it to a temperature (45 — 50)°C, hold at this temperature for 5 minutes, mix and cool to a
temperature (254+2)°C .

The sample should be uniform. In the presence of a settled layer of fat (cream), the milk sample is
heated in a water bath to (40-45)°C, mixed, cooled to a temperature of (25+2)°C and mixed again. In
order to obtain the most accurate result, the temperature of the sample at the time of pouring it into the
analyzer is maintained at the level (20+£2)°C.

The physical and chemical parameters of whey and whey-based fruit drinks (apple and pear) were
studied on the analyzer "Clever - 2".

Determination of macro- and microelements by the inductively coupled plasma spectrometer
with mass spectroscopy by ST RK ISO 17294-2-2006. The content of macro-and microelements in the
studied raw materials was determined by mass spectroscopy (ISP-MS) by means of dry mineralization of
the product. For this purpose, a mass spectrometer with inductively coupled plasma with quadrupole mass
analyzer MS-820 Varian (figure 2) was used. In a result of analysis, 35 elements were found, among
which phosphorus, potassium, sodium, magnesium and calcium were found in a larger number.

Generally, the studied solution is fed by a peristaltic pump to a spray gun, in which by the argon
stream it is converted into an aerosol. The aerosol through the central channel of the plasma burner enters
the plasma, where under the influence of high temperature (7000-8000 K) the substances contained in the
sample dissociate into atoms, which are then ionized. The resulting positively charged ions pass through
the ion optics system to the analyzer, where the ion filtration by mass and detection of the ion flux
intensity takes place. The received signal is transformed into the dependence of intensity on the value
of m/z.
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Figure 2 — Mass spectrometer with inductively coupled plasma quadrupole mass analyzer with MS-820 Varian

Results. The technological scheme for obtaining a fruit and whey beverage includes technological
operations of preparation of whey and fruit juice, which are then mixed in the right proportions, then the
mixture is pasteurized, bottled, sealed, the product is cooled and stored in a cooled state. Preparation of
the whey includes its filtration, heating and cooling. Filtration of whey is required for the separation of
proteins that make serum taste, create muddiness, and reduce the resistance during storage. The filtered
whey was heated to 60 °C for 25-30 minutes to preserve its properties. Then the whey is cooled to a
temperature of 4-6 °C. After cooling, such serum can be stored for up to 2 days. In the first variant,
filtered apple juice was added to the curd whey. In the second variant, filtered pear juice was added to the
curd whey.

Because pears and apples are seeded fruits, pear-whey and apple-whey beverages production tech-
nology are identical.

Apples and pears must be sorted out; fruits affected by diseases and pests or with mechanical damage
are removed. Then the fruits are sorted by size, washed with running water.

The grinding process is a necessary operation in the preparation of apples and pears for pressing.
From the degree of grinding, i.e. the number of destroyed cells depends on the output of the juice during
pressing. The crushed mass is pressed to separate the juice. The squeezing, i.e. remains of pressing should
be dry. The resulting juice was filtered.

The juice was heated at a temperature of 40-50°C with holding for 60 seconds for clarification. The
resulting juice is cooled for clarification. When the juice is cooled, the structure of protein molecules
changes, protein coagulation and sedimentation occurs. The solids content in apple juice is10,0%.

The pasteurization temperature of the beverage is in the range of 8743 °C, process duration is 30-45
sec. Technological scheme of production of whey beverage is shown in figure 2.

These regimes are necessary and sufficient to achieve the objectives.

The finished product was poured in hot view into prepared glass jars and sealed. Banks were cooled
to 4-6 °C and stored at a temperature of air 6 °C and a relative humidity of air no more than 75%. The
resulting drinks had good sensory characteristics (table 2).

With the help of sensory analysis, the optimal formulations of fruit and whey drinks were established
(table 1).

Table 1 — Formulations of fruit and whey drinks

The name of the drink, its composition Ratio of components, %
Apple and whey drink:

- curd whey 60

- apple juice 40
Pear and whey drink:

- curd whey 55

- pear juice 45
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Table 2 — Sensory characteristics of fruit-whey drinks

Sensory indicators
Product ;
colour smell taste consistency
Apple and whey drink Yellowish with greenish tint | Peculiar to apple | Sweetish and sour | Homogeneous liquid mass
Pear and whey drink Light yellow Peculiar to pear | Sweetish and sour | Homogeneous liquid mass

Physico-chemical parameters of the beverages are shown in table 3.

Table 3 — Physical and chemical parameters of whey and fruit and whey drinks

Experimental data
Defined component - -
whey apple and whey drink pear and whey drink
DSMR*, % 7.29 % - -
Solids, % - 10.74 10.86
Fats, % 0.19% 0.11% 0.13%
Proteins, % 2.69% 3.96 4.01
Density, kg/m’ 1027.00 1041.31 1041.00
* DSMR - dry skim milk residue.

The results of studies of curd whey and fruit and whey drinks on the content of macro-and micro-
elements by mass spectrometry with inductively coupled plasma are shown in table 4.

Reception of apple/ pear

Sorting

Desintegration

A 4

Pressing (juice extraction)

A 4

Filtration

A 4

Heating (40-50 °C, 60 sec)

\ 4

Cooling ( 4-6 °C)

Reception of whey

A 4

Filtration

v

Heating (87+3 °C)

\4

Cooling ( 4-6 °C)

A7
=
.
=

7

Pasteurization (8743 °C, 30-45 sec)

v

Bottling in containers

A 4

Sealing

v

Cooling and storage (4-6 °C)

Figure 2 — Technological scheme of fruit and whey drink
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Table 4 — Content of micro- and macronutrients in curd whey,
determined by inductively coupled plasma mass spectrometer with quadrupole mass analyzer MS-820 Varian

. . Concentration of elements in pg / dm®
Name of micro-and macronutrients
whey apple and whey drink pear and whey drink

Be9 0.0000 0 0
Na23 117831.2000

Mg24 10582.3333 2.802941114 2.532099814
Al27 20.8031 0.006061966 0.019261433
Si29 0.0000

P31 68822.3333 8.837428828 9.410853545
S34 12353.1633

K39 264376.1333 76.94413687 73.04560334
Cad4 115828.1667 11.22404332 14.09385706
Ti47 175.4627 0.020135315 0.025408716
V51 0.4406 0 0

Cr53 15.0477 0 0.003521109
Mn55 0.9744 0.007318822 0.003804626
Fe57 1054.6133 0.013221087 0.062276864
Co59 0.2383 0.000149051 0.000104736
Ni60 28.8537 0 0.000391624
Cu63 27.3765 0.023565797 0.001244589
Zn66 29.4742 0.033216951 0.0082742276
As75 1.2498 0 0

Se78 5.9151 0 0
Rb85 202.1753 0.037185066 0.055609824
Sr88 50.0379 0.027559103 0.018577346
Mo95 10.7986 0.002152212 0.01796118
Agl07 0.1737 0 0.0001068
Snl118 0.2538 0 0
Sb121 0.0497 0 0
Cs133 1.2163 0 0.000112787
Bal37 ppb 5.8537 0.020645657 0.689618655
W182 ppb 0.1285

Pb208 ppb 13.3806

U238 ppb 0.0106

Discussion. The ready drinks were characterized by a pleasant sourish-sweet taste and moderate
aroma. The taste of the fruit base is quite clearly expressed.

Apple-whey drink had a yellowish color with a green tint, liquid consistency, sweetish and sour taste.
Ready pear-whey drink had a light yellow color, liquid consistency, sweetish and sour taste. Compare to
the whey, the color of the drink has changed from weak green to light yellow, the taste became sweetish-
sour, there was a distinct pear smell.

As can be seen from table 3, drinks are characterized by a sufficiently high protein content (from
3.94 to 4.01%) and low fat content, which characterizes them as products that can be used in dietary
nutrition.

As can be seen from table 4, the whey is dominated by mineral elements such as sodium (~20%),
phosphorus (11.6%), potassium (44.7%), sulfur (2.09%), magnesium (1.78%).
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Ash content of pear-whey beverage was 0.80 %. In contrast to the whey, in the pear-whey drink the
content of potassium (75.2%), magnesium (2.99%) is significantly increased and the amount of
phosphorus (11.53%) and calcium (10.15%) is decreased.

Ash content of apple-whey beverage was 0.26 %. As in the pear-whey drink, content of potassium
(76.94%), magnesium (2.80%) into apple-whey drink was significantly raised, and amount of phosphorus
(8.83%) and calcium (11.22%) was lowered. Generally, there are also elements such as manganese, iron,
cobalt, copper, zinc, strontium, molybdenum, etc in the developed drinks.

The fruit base harmonizes the taste of the drink, giving it a pleasant fruit flavor with a sour shade.

Overall, producing drinks from whey fruit base seems promising way to recycle the last one.
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CYT CAPBICYBIH )KOHE OHBIH HEI'I3IHAETT CYCBIHAAPABI 3BEPTTEY

AnHoTanms. XXyMBICTBIH MaKcaTbl OyJI capbiCy Heri3iHAe CyCBHIHIAp.bl )Kacail OTBIPHIN KaifTalamMa CYT OHIM-
HiH nakanany THIMAUITIH XXOFapbuiaTy OOJBIIN TaO0bUIa/IbL.

CyrTi capbicynblH Kypambinaa mamamen 50% Kyprak 3arrap, conuaii-ak A, C, E nopymenzaepi, HUKOTUH KblIIlI-
KbUIbI, XOJIMH, OMOTHH XoHE B TOOBI 1opyMeHIepiHiH TOJIBIK )KUHAFBI Kajlabl. AKYbI3 MOJIIIEPi KOFapbl OHIMIEPIiH
eHJipiciHe ibepiyeTiH 1 TOHHA CYTTEH capbICy IbIH MIBbIFY Meepi 65-82% kypaiiabl. Kalitanama cyT eHiMaepiHiH
MYH/ail YIIKeH KeJIeMi CYTTi capbICyIbIH KaCHETTEPiH 3epTTey JKOHE OHBI THIMI OHJIEY XKOJIJaphlH i37€y MaKCaThIH
Kosiztbl. CYTTI CapbICYAbIH THIMJII OHJEY TICUIIEPiH 3epTTey HEri3iHIe jKeMic MeH capbiCy KOCBUIFaH CYCBhIHIApAbIH
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THIMA1 TEXHOJOTHACH KYPACTHIPBUIALL. ATTMa MEH CaphICy, aJIMYpPT IIEH CaphICy CYyCHIHIAPBIHBIH TOXipHOe Ky3iHIe
yorinepi anprHael. OpraHOIENTHKAIBIK capanTaMa HETi3iHIe alMa MEH CapbICy, aIMYPT IIeH CapbICy CYCHIHIAPBIHBIH
THIMAI perenTtypanapbl aHbIKTanabl. Cappicy MEH JKeMIC IIBIPBIHBIH THIMAI KAaTBIHACTApBL: ajJMa MEH CapbICy
cycheiabiHa — 60:40, anMypT TIeH capbICy CYChIHBIHA — 55:45. 3epTXaHaibIK XKaFaaiiIapaa capbicy, alMa MEH CaphICy,
QIMYPT IIeH capbiCy CYCHIHAAPBIHBIH (PU3MKa-XUMUSIIBIK KOPCETKIIITepl MEH MHHEpaIbl KypaMbl aHBIKTAJIABL.
Capricy Kypambeiaa Hatpuil (~20%), docdop (11,6%), xammit (44,7%), kykipt (2,09%), maranit (1,78%) cuIKTHI
MHUHEpaJIJIbl JIEeMEHTTEp 0achIM eKeHIITT aHbIKTa bl CapbiCyFa KaparaHjia, aIMypT [IE€H CapbICy CYChIHBIHIIA Kl
(75,2%), maruuii (2,99%) memnmepiepi ecti, an dpocdop (11,53%) xone kambimii (10,15%) Mesmepiepi ToMeHISI.
Anma mieH capbICy CYChIHBIHIA Ja Kanui (76,94%) men marauiiniy (2,80%) memiepiepi ecTi, an gocdop (8,83%)
MeH Kanbiuimiz (11,22%) memmuepnepi Toemenaeni. JKanrsl, skacalblHFaH CyChIHAAp/a MapraHell, TeMip, KoOabT,
MBIC, MBIPBIII, CTPOHIMH, MOJTMOAEH XaHe T.0. ayIeMeHTTep Kezneceni. JalfblHnanFan KeMic TIeH capbiCy CYChIHBIH-
Jlap/Aarbl MaiIbIH TOMEH MOJIIIEPi oJlap/Abl AUETaJbIK OHIMECPAIH KaTapblHa XKaTKbI3yFa MyMKIHIIK Oepeti.
Tyiiin ce3aep: capbICy, CYChIH, TEXHOJOTHS, KYpaMBbI, )KEMICTep, eKiHIII OHiM, CYT OHIMIEPi.
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UCCJEJJOBAHUE MOJIOYHOM CBIBOPOTKH U HAITUTKOB HA EE OCHOBE

Annoranus. Llempio wuccrnemoBaHHWs SABISETCS MOBBIMIEHHE 3()()EKTUBHOCTH HCIIONB30BAHUAS BTOPHUYHOTO
MOJIOYHOTO MPOIYKTa — CHIBOPOTKH ITyTeM pa3pabOTKH HAIMTKOB Ha €e OCHOBE. B MOJOYHOI CBIBOPOTKE OcTaeTcs
okoJo 50% cyxuX BEIIECTB MOJIOKa, a Takke BUTaMHuHBEI A, C, E, HUKOTHHOBAas KHCJIOTa, XOJIWH, OMOTHH, TTOJHBIN
Habop BUTAaMHHOB Tpynnsl B. BBIX0J MONOYHOW CHIBOPOTKH M3 1 T MOJIOKa, HAampaBIsIeMOTO Ha MPOM3BOJICTBO
BBICOKOOEIKOBBIX MPOAYKTOB, COCTaBIseT 0T 65% 10 82%. Takoil 3HAUYNTENBHBI 00BEM BTOPHYHBIX MOJIOYHBIX
MIPOAYKTOB CTaBHUT 3aJady HCCIEIOBAHUS CBOICTB MOJIOYHON CHIBOPOTKH M IIOMCKA ONTHMANBHBIX IyTeH ee mepe-
pabotku. Ha ocHOBe M3y4eHus! EPCIEeKTUBHBIX CIIOCOOO0B IepepabOTKU MOJIOYHOH CHIBOPOTKH pazpaboTana 3 dex-
TUBHAsT TEXHOJIOTHsS IOJIy4eHUS! (PYKTOBO-CBIBOPOTOUHBIX HANUTKOB. [lojydeHbI OIBITHBIE 00Opasipbl si0JI0YHO-
CBIBOPOTOYHOTO M TPYIIEBO-CHIBOPOTOYHOIO HANUTKOB. Ha OCHOBE OpraHOJIENITUYECKOrO aHalik3a OIpeiesIeHBI
ONTHUMAJIbHBIE PELENTYPHI S0JI0YHO-CHIBOPOTOUHOTO U I'PYIIEBO-CHIBOPOTOUYHOTO HAMUTKOB. ONTHMAaIbHOE COOTHO-
IIEHHE CBIBOPOTKH M (PYKTOBOTO COKa JUIs SIOJIOYHO-CHIBOPOTOYHOTO coka cocrasisier 60:40, mist rpymieBo-
CBIBOPOTOYHOTO — 55:45. B mabopaTopHBIX YCIOBHSAX OINpEAeeHb! (PH3UKO-XMMUYECKHE MOKa3aTeIn U MUHEpallb-
HBIA COCTaB CHIBOPOTKH, SIOJIOYHO-CHIBOPOTOYHOTO W TPYIIEBO-CBIBOPOTOYHOTO HAmUTKOB. OOHAPYKEHO, YTO B CHI-
BOPOTKE MPe00IaqaoT TaKue MUHEPAJIbHBIE 3IEMEHTHI, Kak HaTpuit (~20%), pocdop (11,6%), kanuii (44,7%), cepa
(2,09%), marnwmii (1,78%). B oiimume OT CBHIBOPOTKH, B TPYIICBO-CHIBOPOTOYHOM HAIMTKE 3HAYMTEIHFHO MOBBICH-
nock cozepxanue kanus (75,2%), maraus (2,99%), a konuuectBo docdopa (11,53%) u kansuust (10,15%) nonusu-
J0Ch. B s16J109HO-CHIBOPOTOYHOM HAITUTKE TAKXKE 3HAYMTENILHO MOBBICHIOCH cojiepikanue kanus (76,94%), Maruus
(2,80%), 1 monm3miock KosmuectBo Gocdopa (8,83%) u xampuums (11,22%). B uenom, B pa3paboTaHHBIX HAIMTKAX
BCTPEYAIOTCSl TAK)KE TaKHWe DJIEMEHTHI, KaK Maprasell, jkelie30, KoOallbT, Me/ib, [IMHK, CTPOHLUI, MOIUOAEH U Ap.
Huskuii ypoBeHb XHpa B MOJIYYEHHBIX ()PYKTOBO-CHIBOPOTOYHBIX HAIMMTKAX MO3BOJISIET OTHECTH MX K KaTErOpUH
JIMETHYECKHX.

Ki1ioueBble ¢j10Ba: CHIBOPOTKA, HAIIUTOK, TEXHOJIOTHSI, COCTaB, (PPYKTHI, BTOPUYHBIN ITPOIYKT, MOJIOYHBIE IIPO-
JIYKTBIL.
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