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Problem statement and analysis of recent

The aim of the current work was to develop a recipe of meat-and-vegetable
chopped semi-products of the new generation based on turkey meat and champi-
gnon mushrooms and to investigate its quality. The samples of turkey meat with
the addition of champignon mushroom mass were prepared and studied. Physical
chemical methods including determination of the mass fraction of moisture, wa-
ter-retaining ability, weight losses during heat treatment, determination of maxi-
mum shear stress and the content of sodium chloride. The organoleptic analysis
was based on identification of taste, odor, consistence and view on the cut and
were used in order to characterize the quality of new semi-products from turkey
meat and champignon mushrooms. Studies have shown that the addition of mush-
room mass to model minced meat from turkeys lead to an increase in the mass
fraction of moisture in the samples, as the moisture content of the mushroom is
greater than in turkey meat. The water-retaining ability in the model samples is
reduced, which is associated with an increase in moisture in the specimens with
adding of mushroom mass. The consistency of the specimens was determined by
a penetrometer using a conic cone. It was determined that the consistency of the
model samples with the addition of mushroom mass become softer. The pH of the
sample forcemeat significantly did not change. Analysis of the data that has been
obtained showed that the addition of mushroom mass leads to the destruction of
meat parsley systems and reduce their functional and technological properties.
Based on the results of the research, it was concluded that the most rational way is
to replace up to 3 % of the turkey meat with the mass of champignon mushroom
without the practical reduction of the organoleptic parameters in the formulation
of the cut semi-finished products.

Key words: turkey meat, mushroom, champignon, cutlets, semi-products,
functional and technological properties.

high-grade protein substances (21,6%), moderate

research. Unbalanced nutrition leads to the emer-
gence of various diseases, which deepen in the
background of high loads of industrial activity, the
level of stress, the deterioration of the ecological
situation, social problems, and others. Therefore,
the development of technologies, on the basis
of which food products of modern direction are
formed, is relevant in the food industry.
Nowadays turkey meat has great interest in
the production of health food products. It is one of
most consumed poultry meat due to dietary prop-
erties come through a poorly developed connec-
tive tissue and a small amount of fat in the muscle
tissue [1] but has a higher cost than chicken meat
[2, 3]. Turkey meat is very useful, as it contains
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amounts of lipids (12,0%), small amount of cho-
lesterol (0,13) and different vitamins including A,
E, B2, B12, PP, B6 [4-6].

Additionally, there are trends aimed at increas-
ing the consumer properties of food products in
the field of improving the structure of food. One
of such direction is the energy balance of a diet
and the use of products that have easy digestion
[7]. For rational nutrition the development of meat
products that will fully meet human requirements
is necessary, but for this purpose both traditional
and non-traditional types of raw materials should
be used. As known, the ratio of proteins of ani-
mal and vegetable origin, which is recommended,
should be as 55:45 %, respectively [8, 9]. There-
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fore, in order to increase the consumer properties
of chopped semi-finished products from turkey
meat, the possibility of using edible mushrooms in
their formulation as a source of vegetable protein
was studied.

The intensive development of industrial pro-
duction of edible mushrooms in Ukraine is due to
a number of important factors including [10]:

» the use for the cultivation of substrates
made of accessible materials;

*  high productivity (one hectare can be col-
lected per a year about 800 tons of mushrooms,
which is 2.4 tons of complete protein);

* the possibility of use for cultivation of
mushrooms, except for special, other premises
that are not used for their intended purpose (ware-
houses, cellars, etc.);

* the opportunity of a year-round harvest,
which makes it possible to eliminate seasonality
in the supply of mushroom products;

* technology of mushroom growing is eco-
logically clean and non-waste, because the sub-
strate after cultivation of mushroom can be used
as a valuable fertilizer.

The industrial production of edible mush-
rooms also has a number of health and environ-
mental benefits. The substances produced by
many cultivated mushrooms have anti-sclerotic
and antioxidant effects, which can increase im-
munity to viral diseases and reduce the harmful
effects of radiation physiotherapy [11-13].

The most cultivated mushrooms in Ukraine
are champignons accounted 90 % of total number
of mushrooms [14], the chemical and organolep-
tic compositions of which were investigated by
scientists [15-17]. Champignon mushrooms have
more protein substances and a low-calorie content
of 27 kcal compared to 33 kcal of oyster mush-
rooms, which is the main reason for their use in
preparation of semi-products.

The aim of the research. The aim of
the current work was to develop a recipe of
meat-and-vegetable chopped semi-products of the
new generation based on turkey meat and cham-
pignon mushrooms and to investigate its quality.
Due to the lack of information about the addition
of mushroom mass to turkey meat in order to get
forcemeat investigations about meat-and-vegeta-
ble chopped semi-products this work is relevant.
We used mushrooms as an innovative raw material
in the composition in production of cutlets, which
justifies scientific novelty stated in this article.

Material and methods of research. Prepa-
ration of raw materials. The samples of turkey
meat with the addition of champignon mushrooms
(in the form of mushroom mass) were prepared
and studied. The meat, after visual inspection,

was chopped by a top-chopper with a diameter
of 2-3 mm. Champignon mushrooms after visu-
al inspection and clean, were thoroughly washed
with warm water and, after draining of moisture,
were crushed using crush machine Moulinex ME
442TD (France) to a size of 2-3 mm to obtain the
mushroom mass (MM). In samples of chopped
meat, presented in the mushroom mass (except
control) was added from 0 to 5 % at an interval
of 1. Adding mushroom mass more than 4 %
significantly reduces the water-retaining ability
of minced meat and increases the losses during
heat treatment, which will reduce the quality of
semi-finished products.

Preparation of components of minced meat.

Preparation of components of minced meat in-
cluded the following:

* defrosting the melange in a bath with wa-
ter at a temperature not exceeding 45 °C, control
its quality, weighing of the required amount ac-
cording to the recipe;

+ salt: control of its quality, sifting, weigh-
ing the required amount according to the recipe;

* black pepper: control its quality, weighing
the right amount according to the recipe;

* rusk flour: control of its quality, sifting,
weighing the required amount according to the
recipe.

Preparation of minced meat. The minced
meat mixer was used to form minced meat. Pre-
pared ingredients according to the recipe were
added in the following sequence: minced meat,
mushroom mass, bread, mélange, pepper and salt.
Mixing was carried out for 4-5 minutes to evenly
distribute the structural constituents by volume of
minced meat. The final temperature of the stuffing
must not exceed 12 °C. After accurate mixing, the
samples were kept for 10 minutes for the redistri-
bution of constituents throughout the volume of
minced meat. Then the dosing and formation of
cutlets from minced meat and laying them in the
tray was carried out. Cutlets can be stored at 0-2
°C for no more than 6 hours.

Physical chemical methods.

1. Determination of the mass fraction of
moisture was conducted using generally accept-
ed method [18]. Quantity of product at 3 g was
weighed with an accuracy of 0,002 g and placed
into a pre-weighed and dried to constant weight
weighing bottle with sand (5-10 g) and a glass rod.
Then this weighing bottle was moved to mois-
ture-testing oven 2 B1-51 (Ukraine) for 1 hour
at a temperature of 150 °C. After drying, weigh-
ing bottle with product was closed with lids and
cooled in a desiccator, and then it was weighed.

The moisture content (W) is calculated by the
formula:
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where m - the mass of the weighing bottle with product
quantity to drying, g;

m, - the mass of the weighing bottle with product
quantity after drying, g;

m, - the mass of the weighing bottle with sand and
a glass rod (without product quantity), g.

2.Determination of water-retaining ability
was carried out according to method outlined by
Grau [19]. For this, the crushed quantity of prod-
uct with 0,3 g were covered with filter paper and
placed between two glass plates (80 * 80) mm,
from above put a load of 1 kg for 10 minutes. Af-
ter pressing, the contour of the spots on the filter
around the pressed product was noted and dried
the filter in the air. The area of the formed spots
was measured by a planimeter in cm?. The content
of bound moisture in the examined sample of the
product is calculated according to the formula:

B=w - 100, % Q?)

where A - mass fraction of moisture in quantity, mg;

K - the moisture content of 1 cm? of wet spot, mg
(K=18.4);

B - area of wet spot, cm?, (the difference between
the total area of the entire stain and the area of the spot,
which was formed by the pressed product);

M - the mass of the test product, mg.

3. Determination of weight losses during heat
treatment

Weighed sample was cooking in water at tem-
perature 80-85 °C to a temperature in the center
of the sample of 72 °C. Then it was weighed. The
losses in heat treatment (V) are determined by the
formula:

(m;-m,)
_ 1 e 10 {],% 3)
my
where m - sample mass before processing, g;
m, - sample mass after heat treatment, g.

4. Determination of pH

To the quantity of the sample 10 g was added
50 ml of distilled water, mix with a glass rod for
25 minutes and filtered through a folded filter. The
pH was determined on the pH-meter Testo 205
(Germany).

S.Determination of the content of sodium
chloride was provided titration of chloride ions of
silver ion in a neutral medium in the presence of
potassium chromate as indicator.

The content of sodium chloride is calculated
according to the formula:
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0,00292+r=k=100

Ul'm

where 0,00292 — the amount of sodium chloride, equiv-
alent to 1 cm? 0,05 mol / L solution of silver nitrate, g;
V- the amount of 0.05 mol / L solution of silver
nitrate, which is spent on titration of the analyzed solu-
tion, cm3;
100 — volume of dilution, cm?;
K — coefficient of correction for a titer of 0.05 mol /L
of silver nitric acid solution;
V- volume of filtrate taken for titration, cm?;
m — mass of sample product, g.

6.Determination of maximum shear stress
(GNS)

The main purpose of GNS determination is
to determine the consistency of the product. The
product for the sample is placed in a mold and lev-
el the surface with a spatula.

The device qualimeter with a conical identifier
with an angle of 30 at the apex is connected to the
mains, put on the subject form prepared sample of
the product and measure the depth of immersion
of the cone according to the instructions. GNS val-
ues are determined by the formula:

k-m

Q=" kPa (5)
where k - the cone constant that depends on the angle at its
apex;

m is the mass of the cone with the bar and additional
load, kg;

h - depth of immersion of the cone, m.

Determination of organoleptic parameters
was based on 9-point system: 9- quality is opti-
mal; 8 — quality is very good; 7 - quality is good;
6 - quality is accepted; 5 - quality is average; 4 -
quality is undesirable; 3 - quality is negative.

Organoleptic properties were studied by 6 ex-
perts using national standard of Ukraine DSTU
4437:2005 Chopped meat and meat-and-vegeta-
ble semi-products. Product appearance was deter-
mined by the state of the surface of the product,
the presence of a broken edge and the uniformity
of panning. Odor was defined immediately after
the surface cut. Color was determined by visual
inspection on the fresh cut. Taste of product in a
cooled state was detected. View on the cut was de-
termined by visual inspection on the fresh cut of
product. Consistence was identified by light press-
ing on a fresh cut of the product.

Research results and discussion. The in-
fluence of mushroom addition to turkey meat on
change of its physical chemical qualities is shown
in Table 1.



tvppt.btsau.edu.ua

Texnonoeis supobnuymesa i nepepobxu npodykyii meapunnuymea, 2021, Ne 2

Table 1 — The impact of mushroom mass from champignons on functional and technological properties of model

forcemeat systems of turkey meat

Mass fraction of mushroom mass, %
Parameter
Control 1 2 3 4 5

Mass fraction of moisture, % 71,2 72,0 73,6 76,0 79,3 83,4
Water-retaining ability, % 65,5 65,0 64,6 63,9 63,0 61,6
Maximum shear stress, kPa 812,2 808,1 800,5 793,4 791,3 784,6
Weight los(s)es during heat 17.9 18.4 19.0 19.5 202 208
treatment, %.

pH of forcemeat 5,80 5,81 5,83 5,86 5,86 5,87

Investigations showed that adding of mush-
room mass to model samples led to increasing of
mass fraction of moisture in these samples because
mushroom mass contain more water (81,2 %) than
turkey meat (71,2 %) (Table 1). Water-retaining
ability in model samples reduced associated with
increasing of mass fraction of moisture in these
samples. Increasing of mass fraction of moisture
in model samples with adding of mushroom mass
led to softening their consistency and reducing the
shear stress. Reducing of water-retaining ability in
model samples contributed to increase the loss of
mass of minced meat during heat treatment.

Studies have shown that the addition of mush-
room mass to model minced meat from turkeys
lead to an increase in the mass fraction of mois-
ture in the samples, as the moisture content of
the mushroom is greater than in turkey meat. The
water-retaining ability in the model samples is
reduced, which is associated with an increase in
moisture in the specimens with adding of mush-
room mass. The consistency of the specimens was
determined by a penetrometer using a conic cone.
It was determined that the consistency of the mod-
el samples with the addition of mushroom mass
become softer. The pH of the sample forcemeat
significantly did not change: from 5,80 to 5,87.

Analysis of the data that has been obtained
showed that the addition of mushroom mass leads
to the destruction of meat parsley systems and re-
duce their functional and technological properties.

The value of the maximum permissible amount
of mushroom mass from champignons, which
may be added to ground meat from turkey meat,
was determined by changing the organoleptic
characteristics of finished semi-finished products
(table 2). For this purpose, control and experimen-
tal samples of semi-finished products based on the
recipes of the cutlets were prepared. In experimen-
tal samples, the meat was changed to 1 to 5 % by
weight in mushroom mass in step 1 and then or-
ganoleptic parameters of it were determined.

According to data presented in table 1 the high-
est score was belonged to the first sample, it was
the control sample without adding of mushroom
mass. Without a significant decrease of organolep-
tic parameters, no more than 3 % mushroom mass
to the forcemeat in order to get semi-finished prod-
ucts with good quality is rationally added. Adding
more than 3 % mushroom mass with using the
food additives to increase of water-retaining ability
of forcemeat and its consistency is recommended.

On the basis of the results of the research, it
was concluded that the most rational way is to re-
place up to 3 % of the turkey meat with the mass
of champignon mushroom without the practical
reduction of the organoleptic parameters in the
formulation of cut semi-finished products.

According to the research results, the rec-
ipe for chopped semi-finished products was de-
veloped named «Turkey meat special cutlets»
(table 3).

Table 2 — Organoleptic parameters of semi-finished product samples

Ne Amount of Visual
- mushroom Color Odor | Taste | Consistency | Succulence | Total score
sample o appearance
mass, %

1 0 8 8 8 7 8 8 7,8

2 1 8 7 7 7 8 8 7,5

3 2 7 7 7 7 8 7 73

4 3 7 7 7 7 7 7 7,0

5 4 7 7 7 6 6 6 6,8

6 5 7 6 6 5 6 6 6,5
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Table 3— Recipe of «Turkey meat special cutlets»

Type of raw products

Raw products mass, g
(100 g of cutlets)

. Meat of turkeys

. Mushroom mass

. Bread of wheat flour

. Melange (broken-out shell eggs)
Salt

. Pepper black

. Rusk flour

. Drinking water

N I Y T

60,14
1,86
14,0

4,0
12
0,1
4,0
14,7

The mushroom mass contains proteins (about
22 %), which are involved in the most important
functions of the body. The addition of wheat bread
allowed getting the cutlets with a softer consisten-
cy and increasing the amount of protein of vege-
table origin [20-22]. Melange is binding material
between the components of minced meat for cut-
lets and it is a source of animal protein and essen-
tial fatty acids [23, 24]. Salt and pepper black were
used for taste and aroma of cutlets.

The quality of chopped semi-finished products
was determined on the basis of organoleptic and
physical chemical parameters and compared them
with the requirements of the normative and tech-
nical documentation (table 4).

The comparative characteristics of the con-
trol and test samples we can note the following
differences: the raw test specimens are lighter in
color, the fried cutlets have a pleasant taste with

a light mushroom aroma and a taste, the mass
fraction of moisture is less than one of the con-
trol sample, the mass fraction of salt and bread
is almost indistinguishable from the control
sample.

Conclusions

The recipe of meat-and-vegetable chopped
semi-products based on turkey meat and cham-
pignon mushrooms was developed that allow to
reduce the cost of products while increasing their
consumption properties. Also the increase of the
number of vegetable proteins in meat semi-fin-
ished products allows approximating the ratio of
protein of plant and animal origin, which is rec-
ommended for health nutrition.

According to the results of the conducted re-
search, it was concluded that the replacement of
3 % of turkey meat by weight on champignon
mushrooms allows to:

Table 4 — The physical chemical and organoleptic attributes of control and investigated semi-finished products

Sample characteristics

Parameter

Control
(Ukrainian standard 4437:2005)

investigated

1.Visual appearance ken edges

The shape of the forcemeat is oval, the surface is uniformly panned, without bro-

2. View on the cut

The ingredients of the minced meat are well mixed

Raw semi-finished products:

3. Color -
pink

light pink

Raw semi-finished products:

The odor is peculiar for good quality products.

4. Odor and taste

Fried semi-finished products:

Palatable

Palatable with light mushroom after

taste
5. Consistency Fried semi-finished products: succulence
6. Mass fraction,% no more:
- moisture 66 : 65,8
- bread based on bread crumbs 18 ; 17,2
- salt in raw semi-finished products 1,2-15 : 1,4
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- obtain chopped semi-finished products with
good quality;

- increase the amount of plant proteins by
2,6 %;

- approximate the ratio of proteins of vegetable
and animal origin in semi-finished products to the
recommendation, which makes it possible to classi-
fy chopped semi-finished products for health food;

- reduce the cost of semi-finished products
at the expense of the lowest price of champignon
mushrooms in relation to turkey meat.

Further research may be focused on storage
of semi-finished products in a frozen state for the
purpose of continuation shelf life without reducing
their quality, the use of minced meat and vegetable
semi-finished products as fillings for dumplings
and ravioli, with the establishment of their shelf
life and change in quality, the use of minced meat
according to the developed recipe of semi-finished
products for the production of culinary products.
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JlocnifzkeHHss AKOCTI M'fic0-0BOYeBHMX PyOJeHHX
HanmiBadpukaTiB Ha ocHOBi M'sca iHaAWYKH Ta rpudiB
neyepuub

Azaposa H. I, llnanak H. B., lapo6axiii K. C.

Mertoto poGotu Oya0 po3poOJeHHS peLenTypu M sco-
POCJIMHHUX IOCIYeHHX HamiB(aOpHKaTiB HOBOTO MOKOJIIHHS
Ha OCHOBI M’sica IHJWYKH Ta TPUOIB IEYESPHIIb i TOCIIHKESHHS
iX stkOCTi. Byno mpuroToBaHo i BUBUEHO 3pa3Ku M’ sAca IHIUIKU
3 JOJABaHHAM Iedepullsb (y BUIIAAL TpUOHOI Macu). Y xoxi
JOCHIKeHHsT Oyno BHUKOPUCTaHO (i3MKO-XiMiuHI MeETOnH,
30KpeMa BHU3HAYEHHSI MACOBOI YaCTKHU BOJIOTM, BU3HAYEHHs
BOZI03B’sI3yBaJIbHOI 3/1aTHOCTI, BU3HAYCHHs BTPaTH MacH 3a
TEepMOOOPOOIICHHS, BU3HAUYCHHS MAKCHMAJbHOI Hampyru
3CYBY 1 BMICTY XJIOpH/y HaTpito, @ TAKOXX OPraHOJICHTHYHUN
aHaJi3 Ha OCHOBI BU3HAYCHHS CMaKy, 3aaxy, KOHCUCTEHIIT 1
BU/Ty Ha 3pi3i IJ1sl BU3HAYEHHS SIKOCTI HOBUX HariB(aOpukariB
3 M’sica 1HAWYKKA 1 medepuils. JIOCTiKEHHS JOBEIH, IO
JIofIaBaHHs TPUOHOT MacK B MOZIENbHI (apii 3 M’sica iHIUKIB
HOPU3BOIUTE 10 30UIBIIEHHS MacoBOi YacTKH BOJIOTH Yy
3pa3kax, OCKUIBKH y TpUOHOI Macd BOJIOTH OiNbIle, HIK Y
M’sici iHAWKiB. Bomo3B’s3yBaibHA 3[4AaTHICT y MOACTBHHX
3pa3Kax 3HIKYEThCS, 110 OB SI3aHO 31 301IBIICHHSM BOJIOTH
B 3pa3Kax 3a J0JaBaHHs; rPHOHOT Macu Meyepuilb. SHIDKCHHS
BOZI03B’I3yBaJILHOI 3aTHOCTI CIIPUYMHSIE 301IbLICHHS BTPAT
Macu (¢apury 3a TepmMooOpoOneHHs. Byno BusHaueHo, mo
KOHCHCTCHI[iSI MOJENBHUX 3pa3KiB 3a JOAaBaHHS TI'PUOHOT
MacH Tedepulb IOM SKIyeTscs. Bomaouac pH ¢apmry
JOCHIAHUX 3pa3KiB Maibke Hi 3MiHIO€THCS: 3 5,80 mo 5,87.
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3a maHUMH aHai3y AOJaBaHHS TpuOHOI MacH NPU3BOAUTH
10 pylHyBaHHS M’SICHMX (apIIOBHX CHCTEM 1 3HM)KCHHS
iX  QyHKUIOHAIBPHO-TEXHOJOIYHUX  BIACTUBOCTEH. 3a
pe3yJabTaTaMu AOCIIUKEHb OyJI0 3po0JIeHO BHCHOBOK, IO
HaWOIIBII panioHaJbHO 0€3 3HIKEHHS OPTaHOJESTITHYHUX
MMOKA3HUKIB Y peLenTypi NocideHuX HamiBhaOpHKaTiB
3amiHioBatH 10 3 % M’Aca IHAMKIB Ha Macy 3 rpuOiB
MEYEPHILb.

KiwuoBi cioBa: M’sico iHAWYKH, TpUOU, TEUCPHIIS,
KOTJICTH, HamiBhaOpHKaTH, TEXHOJIOT1YHI BIaCTHBOCTI.

Pa3pa0oTka peuentypbl MsCO-paCTUTEJIbLHBIX pylie-
HBIX N0Jy(adpuKATOB HA OCHOBE MsICa MH/IEHiKH U TpU-
00B IAMIIHLOHOB

A3zaposa H. I, lllnanak H. B., I'ap6axuii K. C.

Llenbro paboTh! ObLIA pa3paboTKa peLenTypbl MACO-pac-
TUTENILHBIX HM3MENEIEHHBIX IMONy(haOpHKaToB HOBOTO MOKO-
JICHUS Ha OCHOBE MsCA MHACHKU M TpHOOB IIAMIIMHBEOHOB M
HCCIIeI0BAaHUE UX KadecTBa. BB MPUTOTOBICHBI M H3y4YEHBI
00pa3iisl Msica MHACHKH ¢ 0OaBIeHHeM rpuOHON MacChl aM-
NHHBOHOB. B X0/1¢ MccenoBanuii ObUTH UCTIOIB30BAHbI (PH3H-
KO-XMMHYECKHE METO/bI, BKIIOYAOIIUE OIpeielIeHHe Macco-
BOH JIONIM BJIATH, BIIArOy/IeP>KUBAIOIIEH CIIOCOOHOCTH, TTOTEpU
Macchl TIpu TepMooOpaboTKe, ompeaeIeHne MaKCUMAIbHOTO
HAIPSDKEHUS COBHUTA U COAEPKAHMS XJIOpHa HATPHS, a TaK-
XK€ OPraHOJNENTHYECKUH aHalM3 Ha OCHOBE OMNpEeTeHUSI
BKyCa, 3araxa, KOHCUCTEHIIMH U BUJa Ha cpe3e Ul Ompezie-
JICHHUs KauecTBa HOBBIX IONY(haOpHKAaTOB M3 Msica MHACHKH
1 MIAMITMHBOHOB. VccmeoBanus mokasaind, 4to no0aBieHne
rpuOHON Macce B MOAeTbHBIE (apli U3 Msca HHACEK IpH-
BOAUT K yBEJIMUCHUIO MACCOBOH JONH BIArd B 00pa3nax, Tak
Kak B TpUOHON Macce BIaru OObIle, YeM B MsCE MHACHKH.
BoznoyneprkuBaromiasi ClocCOOHOCTh B MOZENBHBIX 00pa3uax
CHI)KAETCS, YTO CBSI3aHO C YBEJIMYEHHEM BIIark B oOpasuax
IIpH 100aBICHNH TPUOHOI Macchl MIaMIMHBEOHOB. CHIDKEHHE
BOZOCBA3YIONIEH CHOCOOHOCTH CHOCOOCTBYET YBEIMUEHHIO
moreps Macchl (apmra mpu Tepmoobpadorke. beuto ompene-
JIEHO, YTO KOHCHCTEHIIUS MOJIETbHBIX 00pa3I0B MpH 100aBIie-
HHU TPUOHOM MacChl IIaMIIMHBOHOB pa3msirdaercs. [Ipu stom
pH dapma oneiTHEIX 00pa3noB moutH He M3MeHwics. [lo
JaHHBIM aHaNW3a Jo0aBlieHNe TPUOHOW Macchl MPHBOAUT K
Pa3pyLICHHIO MSCHBIX (apIIEBBIX CHUCTEM M CHIDKEHHIO HX
(GyHKIIMOHAIBHO-TEXHOJIOTHUeCKUX CcBOUCTB. Ilo pesymnbra-
TaM MCCIeA0BaHUil OB cAeNaH BBIBOA, YTO HaubOonee panu-
OHAJILHO 0€3 CHIDKEHMsSI OpraHOJCNTHYSCKHUX IOoKa3aTelel B
peLenType U3MeNFIeHHBIX 0Ty (haOpHKaTOB 3aMEHSTh 110 3 %
Msica MHJIEWKH Ha Maccy U3 TpHOOB IaMIHHBOHOB.

KoroueBsle c10Ba: MsICO HHACHKH, TPUOBI, IIAMINHBOH,
KOTJIETHI, omy(adpuKatel, (yHKIHOHAIBHBIE U TEXHOJOTH-
YEeCKHE CBOMCTBA.

any medium, provided the original author and source are credited.
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