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iFciu Obl HAyKa cama no cebe He NPUHOCULA HUKAKOU
APAKMUYecKol noib3bl, MO U Mo20a Helwbssi Obllo Obl Ha36amv eé
becnonesHou, nuuib Obl MONLKO OHA UBOWPSIA YM U 3A600UIA 8 HEM
NOPAOOK.

DPponcuc brxkon

IIAHOBHI KOJIEI'!

HanioHanbHUM YHIBEPCUTETOM XapuOBHUX TEXHOJIOTI 3aloyaTKOBaHE BWIAHHS
HaykoBoro xypHany «Ukrainian Food Journaly.

Ile HOBUMIT KpOK YyHiBepCcUTETY Y po30YyIOBY HayKH Ta PO3BUTOK HAYKOBHX IIKLJI.
Kypnan opieHTOoBaHMi Ha  myOniKamilo — pe3yJbTATIB  HAYKOBUX  JOCSTHEHb
(GyHIAMEHTaNbHUX 1 NPHUKIAJHUX AOCII/DKeHb Y Trally3i XapuoBoi XiMii Ta Oioximii,
MIKpOOI0JIOTii, MMPOLECIB Ta TEXHOJIOTIH, Tiri€HN Xap4yyBaHHS Ta €KOJIOTil, EeKOHOMIKH Ta
YIPaBJIiHHS, $IKI YMOXIIMBIIOIOTh PO3BUTOK BHUPOOHHMLTBA OE3MEYHUX  Ta SKICHHX
Xapy4OBUX MPOJYKTIB.

Le ie oHa MOXKJIMBICTh CIIOHYKATH 110 HAYKOBUX JUCKYCIH KoJier, 0OrOBOPUTH Ha
CTOpIHKaX JKypHally pe3yJabTaTH HayKOBOI'O MOIIYKY.

[piopurerom >xypHaixy € ApyK craTeld Mojoaux HaykoBIiB. CIOAIBaIOCh, IO
opieHTalis KypHaJy Ha HayKoBl 3700yTKH, B MepIly 4Yepry, MOJOHI: CTYIEHTIB,
MaricTpaHTiB, acIipaHTiB, JO3BOJUTh [aTW IIOLITOBX CTAHOBJCHHIO TNPEICTABHUKIB
HAYKOBHUX HIKLJI HOBOTO MOKOJIIHHSI.

Taka winboBa yCTaHOBKA IIPH CTBOPEHHI KYpHAJly BHKIMKAHA THUM, IO B CBITI
I IBUIIYETHCS POJIb MOJIOJII B HAyIll, HAayKa MOJIOJI€. Y €KOHOMIYHO PO3BHHYTHX KpaiHax
YacTKa MOJIOZI y MPOBIJHNX HAyKOBHX 3aK/Iajax, sKi MalOTh CBITOBE BU3HaHHA, csrae 30%
3arajbHOi KUIBKOCTI HAayKOBIIB. B yKpalHChKMX HAyKOBHX YCTaHOBax Ied MOKa3HHK
cknazgae e 10%.

[TixBuIIEHHIO HAYKOBOTO PiBHS MyOJIiKallii Oyzie CpusTH 3roja yBIHTH 10 CKIany
penaxiuiiiHoi koserii xypnany «Ukrainian Food Journal» mpencraBHUKIB HAyKOBHX LIKIJI
iHmMX KpaiH, 3okpema, JlutBu, Ilombmi, Pocii, Pymywnii, Bonrapii. Posmupenns
NPE/ICTABHUITBA y PEAAKLINHHINA KOJeril CIpUATHME MOIUPEHHIO 3HaHb MPO TOCATHEHHS
YKpaTHCBKUX HAYKOBILIB 1 BIJIKPUE JKypHAJI YHIBEpCHTETY sl MyONiKaliil MpoBiIHUX
€BPOIEHChKUX BUCHHUX.

I'. JleiiOnuup, BHM3HAYalO4M MeTy Hayku, HamucaB: «Mera Hayku — m00poOyT
JIFOJCTBA, TOOTO MPUMHOKEHHS BCHOTO, 1[0 KOPHCHO JIIOASAM, ajie He 3apaid TOro, mod
MOTIM HIYOTO HE POOUTH, a AJISl MIATPUMKU JO0OPOYMHHOCTI Ta PO3LIMPEHHS 3HaHb. By/b-
SIKMHM TaJIaHT OBUHEH 3pOOUTH CBili BHECOKY.

3arnpoinyro BCix HeOalIy X JI0 CHiBIIpaI.

Sl muypo BIEBHEHMH Yy TOMY, IO HOBMH JKypHal, SKU IIOYMHA€E BUAABATH
YHIBEPCHUTET, CTaHE BCECBITHHO BHM3HAHMM, a HampauoBaHHI HaykoBux mkin HYXT
CTaHyTh BiJIOMi IIMPOKOMY HAYKOBOMY 3araily He Jiuile B YKpaiHi, a il y CBITI.

Tonosnuii pedakmop,
0. x. H., npogh. Cepeiii Isanos
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UDC 664.640.4:641.8
BIOLOGICAL VALUE OF ARONIA BERRIES

Simakhina, G., Naumenko, N., Khalapsina, S.

Summary. The article represents the results of experimental studies over
aronia berries’ biological value. There was confirmed that they are the rich source of
the wholesome complex of biologically active substances. Therefore, using aronia
berries in the new technologies to obtain the foodstuff with increased biological value
is affirmed as the way to widen the range of healthy food, proved scientifically,
expedient technologically, and profitable economically.

Keywords: wild plants, aronia, synergists, vitamins, mineral substances,
pectin complexes.

Introduction.

The wild-growing fruit and berries are the rich source of vitamins, carbohydrates, lipids,
proteins, organic acids, aromatics, minerals, and others. As the curative raw and foodstuff
component, they are valuable due to the complex of biologically active substances that have
the capillary-strengthening, anti-sclerotic, hypotensive, anti-inflammation, and hormonal action
[1]. Many species of wild-growing berries have the high nutritional value, so that they would
become the important reserve to create the new poly-functional compounds for enriching the
traditional food products [2]. However, the range of such a raw to use in food industry is
significantly limited by now. The studies over the biological value of wild plant raw materials
are one of the main ways to introduce them into the sphere of food technologies; henceforth, it
would allow widening the range of plant resources.

The purpose of this work is to define the main biocomponents in the samples of aronia
berries grown in Vinnytsia and Kyiv regions, and to estimate their polyfunctional properties
from the viewpoint of its influence on the live organism.

Research methods.

The authors of this article used the standard physical and chemical methods of
estimating the plant raw, which are the Bertrand half-micro method modified by Bierry to
determine the sugars’ sum; calcium-pectate method to determine the pectin substances;
titration of the samples by 0.1 n. solution of sodium hydroxide to define the general content of
organic acids; method based on the ascorbic acid’s ability to restore the 2.6-
dichlorphenolindophenol cyan solution into colorless compound to define the ascorbic acid
content; using the Fauline-Dennis reagent to determine the polyphenol substances.

Results and Discussion.

The analysis of the data published recently evidence that the main biological value of
wild berries (including aronia) is represented by the following components: pectin substances,
organic acids, sugars, ascorbic acid, polyphenol compounds, and mineral substances.

Just those were the indices which we determined experimentally with additional
orientation on literary data for several of them. The obtained results are shown in Tables 1 and
2.

Four samples of aronia berries (samples No. 1 and 2 were harvested in Vinnytsia region
and samples No. 3 and 4 were harvested in Kyiv region) were researched in our paper.

8 ——Ukrainian Food Journal N° 1
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Table 1
Biologically active substances in aronia berries, per cent (by raw product mass)
Samples Dry substances | General sugar Pectin substances Organic
content, per content, per Protopectin Soluble acids, per
cent cent pectin cent
Sample 19.6 7.8 0.448 0.264 0.98
No.1
Sample 20.4 8.0 0.425 0.248 0.76
No.2
Sample 222 8.6 0.488 0.265 1.44
No.3
Sample 20.8 8.2 0.470 0.258 1.12
No.4

The analysis of the obtained data shows the following facts.

First, all of the samples contain the efficient sum of dry substances. The content of
general sugars vacillates between 7.8 and 8.6 per cent. Moreover, according to the literary data,
this range is significantly wider — from 4.6 to 14.6 per cent. The profound researches also
showed that inverted sugar is prevalent in aronia berries, but sucrose content is very low or nil.

This is the important characteristic of aronia berries, because such carbohydrate content
allows implementing the products made of it into diets for sick, disabled persons, old age
people and children. Subsequently, the organism would not need to spend energy for dissolving
sucrose to simple sugars that would come into blood directly.

Second, all of the studied samples contain circa 1 per cent of pectin substances (0.673 to
0.753 per cent). Besides, their significant part falls on soluble pectin (35.2 to 37.0 per cent).

According to literary data, aronia can contain 0.52...1.2 per cent of pectin substances
[4]. There was confirmed that protopectin is dominant on all the phases of aronia berries’
development. As we can see, the mature berries have twofold more protopectin than soluble
pectin.

This convinces once more to recognize expedient the usage of wild-growing plants in
producing foodstuff with both common and special destination, considering the outstanding
role of pectin substances in normalizing different processes in human organism (particularly,
prophylactic and healing intestine diseases, regulation and removal of heavy metals,
radionuclides, cholesterol residua, and so on).

Third, the aronia berries contain the significant amounts of organic acids, according to
our data — from 0.76 to 1.44 per cent (the literary data show that the acidity of different aronia
species may vacillate within 0.94...2.01 per cent).

The samples of aronia harvested in Vinnytsia region contain a little less organic acid
than the Kyiv region samples do. These indices correlate with the general sugar content
(7.8...8.0 in Samples No. 1 and 2; 8.2...8.6 in Samples 3 and 4).

The researchers who investigated the changes in aronia berries’ general acidity
dependently on the growing place came to conclusion that acidity, along with saccharine index,
is increasing in north area. Consequently, these indices are higher for berries grown in Kyiv
region.

It is well-known that organic acids like apple, lemon, and oxalic, are prevalent in fruit.
Amber, fumaric, vinous, cinchona, chlorogenous and other similar acids are present in smaller
amounts. Aronia berries are not an exception — lemon acid is dominant in them, less are present

——Ukrainian Food Journal N° 1 9
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apple, cinchona, and amber acids. All of these acids are extremely important for human
organism normal functioning, as they support the acid and alkaline balance, oppress the
harmful bacteria’s activity, and protect the organism from nuclear damages.

Yet, the amber acid is attracting more and more scientists today. This is not a wonder,
as the range of its influences is very wide — it stimulates the activity of kidneys and bowels,
shows anti-stress, anti-inflammation, anti-toxic and other actions. Amber acid is used to heal
the anemia of different etiology, lumbago, and heart diseases.

Table 2 represents the vitamin compound of aronia berries.

Table 2
Vitamin content in aronia berries, mg per cent (by raw product mass)
Samples Ascorbic acid Polyphenol Carotenoids
compositions
Sample No.1 67.8 2447.0 10.2
Sample No.2 54.6 2143.0 8.4
Sample No.3 129.4 2646.0 14.9
Sample No.4 88.5 2097.0 10.7

The analysis of data given in Table 2 evidences the rich vitamin content of aronia
berries. As the biologically active substances of this culture are not yet studied properly, all the
experimental results are a contribution into knowledge about still unidentified possibilities of
aronia.

The index of ascorbic acid content in aronia is quite high, especially in Samples No. 3
and 4. Of course, these indices are significantly more humble than those for eglantine berries
(that contain 1 531...3 094 mg per cent of ascorbic acid). However, they are almost equal for
such ascorbic acid rich cultures as haw (14.2...110 mg per cent), wild cherry (26.6...75.5 mg
per cent), black currant (49.4...123.0 mg per cent). Along with that, aronia berries overcome
sea-buckthorn (that contains 12...45 mg per cent of vitamin C), Cornelian cherries (28.6...36.8
mg per cent), guelder berries (7.0...39.7 mg per cent), raspberries (26.7...49.4 mg per cent),
and barberry (20.2...28.4 mg per cent) by the ascorbic acid content

The aronia berries’ attractiveness to use in food technologies and production of poly-
functional enriching substances is based on their ability to accumulate not only the significant
amounts of ascorbic acid, but also the polyphenol compounds, because the mentioned
combination is the most efficient for human organism functioning.

The mechanism of flavonoids activity is defined as blocking the metals’ catalytic
influence by constraining them into stable complexes that are resistant to any chemical
reactions. The flavonoids help the organism to spend ascorbic acid more economically. The
flavonoids’ ability to strengthen the vessel membranes and regulate their penetrability is
universally recognized. There was also proved that the effect of flavonoids’ influence on
capillaries gets maximally intensive with simultaneous introduction of ascorbic acid.

The figures presented in Table 2 showed that the high level of polyphenol compounds
coincides with sufficient C-vitamin activity in all of the examined samples of aronia berries.
Generally, a lot of researchers noticed that aronia exceeds the majority of other wild berries
and fruit by the polyphenol substances content.

According to all of the listed criteria, aronia berries should take the priority place among
high-vitamin plants and therefore be used widely in food and pharmaceutical industries.

High carotenoid content is also the important characteristic of aronia berries (8.4...14.9
mg per cent; See Table 2). The comparison of Table 2 figures showed that the carotenoids
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(vitamin A precursors) synthesize in plants less intensively than ascorbic acid and polyphenols
do.

Carotenoids are represented by [B-carotene and its isomers. Vitamin A plays the
polyfunctional role in human organism. As the daily dose of this vitamin is only 1...2 mg (or
2...4 mg of B-carotene), the small amount of wild fruit and berries would be sufficient to
provide the human organism with noticed substance.

Conclusions.

The experimental data show that wild growing berries (including aronia) are very rich
source of a complex of biologically active substances, which would allow obtaining the new
foodstuff with increased biological value. Taking aronia for a base to create the biologically
active additives and polyfunctional ingredients is grounded scientifically, expedient
technologically, and profitable economically; henceforth, the expected products from aronia
would have a great demand on both domestic and foreign markets.
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DEGRADATION OF AROMATIC COMPOUNDS BY THE
OIL-OXIDIZING BACTERIA NOCARDIA VACCINII K-8 AND
ACENITOBACTER CALCOACETICUS IMB B-7241

Svitlana Antoniuk

Abstract. Nowadays the problem of environmental remediation of aromatic
xenobiotics is rather actual because of their pronounced carcinogenic and mutagenic
properties. Biotechnologies may be an alternative to physical and chemical methods of
environmental remediation thanks for the high destructive potential of the
microorganisns, ecological safety and cheapness. It was shown that the oil-oxidizing
bacteria Nocardia vaccinii K-8 ma Acenitobacter calcoaceticus IMB B-7241 assimilated
substrates of aromatic nature and synthesized practically valuable surfactants. The
growth of strains K-8 and IMV B-7241 on aromatic compounds was intensified in 1.5-2
times in the case of the consecutive cultivation of the inoculum of the studied strains on
liquid medium containing aromatic compounds (0.1-0.25%) compared to using the
inoculum cultivated on the meat infusion agar. These strains are promising for use in the
remediation of water and soil polluted with aromatic xenobiotics.

Keywords: Nocardia vaccinii K-8, Acenitobacter calcoaceticus IMB B-7241,
aromatic compounds.

Introduction. Up to 13 million lives could be saved each year by reducing
environmental risks, according to the World Health Organization’s first country-by-country
analysis of the impact of environmental factors on human health. Environmental pollution is a
great concern to all countries around the world. China has made great efforts in this area and
plans to invest $175 billion in environmental protection between 2006 and 2010, according to
the National Development and Reform Commission of China [2].

Aromatic compounds are serious pollutants, being present mainly in industrial
wastewater from chemical, petrochemical, pharmaceutical, textile and steel industries. Due to
their ubiquitous occurrence, recalcitrance, bioaccumulation potential and carcinogenic activity,
the aromatic compounds have gathered significant environmental concern [3]. They are widely
distributed environmental contaminants that have detrimental biological effects, toxicity,
mutagenecity and carcinogenicity [6]. Although aromatic hydrocarbons may undergo
adsorption, volatilization, photolysis and chemical degradation, microbial degradation is the
major degradation process. Bioremediation is the tool to transform the compounds to less
hazardous or nonhazardous forms with less input of chemicals, energy and time [1]. Besides
microbiological methods are economically advantageous, do not require large capital
investments and operating costs, and local sewage treatment plants take low areas and very
easy to maintain [3].

Numerous reports [1-6] have described the ability of bacteria species to degrade
aromatic and hydrocarbons such as Nocardia vaccinii and Acenitobacter calcoaceticus.
Previously it was shown that the bacteria Nocardia vaccinii K-8 and Acenitobacter
calcoaceticus IMV B-7241 intensified the processes of oil degradation in contaminated sites.
Since crude oil always contains aromatic hydrocarbons (10-50%), we assumed that the studied
strains may be potential destructors of aromatic compounds. In this regard, the aim of our work
was to study the ability of strains IMV B-7241 and K-8 to grow on nutrient media containing
substrates of aromatic nature as a carbon and energy source.
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Materials and methods. In the previous work the oil-oxidizing bacteria identified as
Nocardia vaccinii K-8 and Acenitobacter calcoaceticus K-4 were isolated from the oil-polluted
samples of soil. The ability of the strains to synthesize the metabolites with surface-active and
emulsifying activity (biosurfactants) during their cultivation on different hydrophobic (n-
hexadecane, liquid paraffin) and hydrophilic (glucose, ethanol) substrates was determined. The
strain K-4 was deposited in the Depositary of microorganisms of the Institute of Microbiology
and Virology of National Academy of Sciences of Ukraine at the number of IMV B-7241.

A. calcoaceticus IMV B-7241 was cultivated on the nutrient medium of the following
composition (g/L): NaCl — 1.0; Na,HPO, — 0.6; (NH,),CO - 0.35; KH,PO, — 0.14;
MgS0,x7H,0 — 0.1; pH 6.8-7.0; the yeast autolysate — 0.5 % (v/v) and trace elements solution
— 0.1 % (v/v) were also added.

N. vacinii K-8 strain was grown on the synthetic nutrient medium containing (g/L):
NaNO; — 0.5; MgSO,x7H,0 — 0.1; CaClx2H,0 — 0.1; KH,PO, — 0.1; FeSO4x7H,0 — 0.1,
yeast autolysate — 0.5 % (v/v).

Phenol, 4-chlorphenol, hexachlorobenzene, naphthalene, benzoic, sulfanilic and N-
phenilantranilic acids 0.3-0.5 % (v/v), benzene and toluene 0.3—0.5% (w/v) were used as soul
carbon and energy sources.

The variants of the inoculum were the following. Variant 1 — 24-hour culture cultivated
on the meat infusion agar (MIA). Variant 2 — culture cultivated on the liquid mineral medium
containing above-mentioned nutrients and aromatic compounds (0.1-0.25%) as soul carbon
and energy sources. The inoculum preparation included the adaptation of bacteria to aromatic
compounds by gradual increase of their concentration from 0.1 to 0.25 % in nutrient medium
followed by bacteria inoculating on mineral medium with 0.3-0.5% of the substrate. For
acclimatization a loopful of organisms cultivated on the MIA (24 h) was directly inoculated
into flasks containing aromatic compounds (0.1%) and all the required nutrients. The culture
was kept in a rotary shaker for 72 h. This formed the primary culture. The secondary
acclimatized inoculum was prepared in the same way, wherein 10% (v/v) of primary culture
was used instead of the subculture to inoculate the medium containing aromatic compounds
(0.15%) and in this case the culture was incubated for 48 h. This was continued for the third
and fourth acclimatization by gradual increase of aromatic compound concentration in nutrient
medium to 0.2 and 0.25%, respectively. Variant 3 — 48-hour culture incubated in the liquid
mineral medium containing above-mentioned nutrients and aromatic compounds (0.3-0.5%) as
soul carbon and energy sources. The inoculum was used in a concentration of 10% (v/v).

The cultivation of bacteria took place in the 750 ml Erlenmeyer flasks with 100 ml of
medium on rotor shaker (320 rpm) at 28-30 °C during 72-96 h.

The quantity of synthesized surfactant was evaluated by such indexes: conditional
surfactant concentration (CSC*) and emulsification index (E,4, %) of the cultural liquid. The
number of viable cells was determined by the Koch method on MIA, biomass — by the optical
density of cultural liquid, followed by recalculation to absolutely dry biomass by calibration
graph.

Results and discussion. It was determined that N. vaccinii K-8 and A. calcoaceticus
IMV B-7241 intensively grew on phenol, hexachlorobenzene, naphthalene, N-phenilantranilic
and benzoic acid, slightly worse on toluene, benzene and sulfanilic acid and died on 4-
chlorphenol.

The utilization of aromatic compounds accompanied by the formation of extracellular
metabolites with surface-active and emulsifying properties (Table 1).
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Thus, during 4. calcoaceticus IMV B-7241 cultivation on phenol (0.5%) the highest
conditional surfactant concentration (CSC*) and emulsification index (E,4, %) were 3.6 and
70%, respectively (while on ethanol CSC* — 1.0 and Ey4 — 43%).

The maximum indexes of surfactant synthesis by N. vaccinii K-8 were observed as a
result of strain growth on the media with naphthalene (0.5%): CSC* — 2.6 and E,4 — 70%,
while on glycerol (0.5%) — 2.0 and 60%, respectively.

Similar results were described by Nitschke et al. [4] testing polycyclic aromatic
hydrocarbon degradation by Pseudomonas aeruginosa strains. So, P. aeruginosa N43
synthesized extracellular metabolites with surface-active and emulsifying properties on
phenantrene (0.5%): conditional surfactant concentration and emulsification index were 3,3
and 75%, respectively.

Table 1.
Surfactant synthesis during Acenitobacter calcoaceticus IMB B-7241 cultivating on aromatic
compounds

Substrate Concentration, % CSC* Eay, %
Phenol 0.3 3.2+0,16 65+3,2
0.5 3.6+0,18 75+3,7

Benzene 0.3 1.6+0,08 50+2,5
0.5 1.5+0,08 50+2,5

Toluene 0.3 1.7+0,09 55+2,7
0.5 1.24+0,06 50+2,5

Benzoic acid 0.3 2.1+0,1 55+2,7
0.5 2.8+0,14 5242,6

N-phenilantranilic acid 0.3 1.9+0,09 45422
0.5 2.0+0,1 50+2,5

Hexachlorobenzene 0.3 1.5+0,08 45422
0.5 1.7+0,09 53+2,7

Ethanol (control) 0.3 0.8+£0,04 40+2,0
0.5 1.0+0,05 43+2,1

Note. The inoculum — 24-hour culture cultivated on the meat infusion agar, the cultivation took place during 96 h.

Moreover, it was shown that the increased concentrations of biomass (30-40 % of
control) have been observed in the case of three consecutive inoculating of strains K-8 and
IMV B-7241 on medium containing aromatic compounds (0.3-0.5%).

Based on this result, further the inoculum preparation included the adaptation of
bacteria to aromatic compounds by gradual increase of their concentration from 0.1 to 0.25 %
in nutrient medium followed by bacteria inoculating in mineral medium with 0.3-0.5% of the
substrate. It was determined, that the process of cultivation was accompanied by 1.5-2.0-fold
biomass increase compared to using the inoculum cultivated on the meat infusion agar (figure).

It should be noticed, that in the case of the consecutive cultivation of the inoculum in
liquid medium containing aromatic compounds (0.1-0.25%) biomass concentration of the
strain K-8 was 0.4 g/L while Shetty et al. [5] reported that biomass of Nocardia
hydrocarbonoxydans on phenol (0.5%) was 0.25 g/L subject to use above-mentioned method.
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Conclusions

1. It was determined, that N. vaccinii K-8 and A. calcoaceticus IMV B-7241 showed a
particular ability to assimilate aromatic compounds as soul carbon and energy sources and to
synthesize practically valuable surfactants.

2. The growth of strains K-8 and IMV B-7241 on aromatic compounds was intensified
in 1.5-2.0 times in the case of the consecutive cultivation of the inoculum on liquid mineral
medium with aromatic compounds (0.1-0.25%) compared to using the inoculum cultivated on
the meat infusion agar.

3. These strains are promising for use in the remediation of water and soil polluted
with crude oil and aromatic xenobiotics.
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USE OF BIOSURFACTANT PREPARATION OF RHODOCOCCUS
ERYTHROPOLIS IMV Ac-5017 FOR REMEDIATION OF WATER
POLLUTED WITH OIL AND HEAVY METALS

Iryna Filyuk

Abstract. The results of present work showed that the oil destruction degree in
water treated with surfactant preparation of Rhodococcus erythropolis IMV Ac-5017
have increased significantly in presence of 0.01 mM Cu’" (55-70 %) compared to the
samples without copper cations (30 %). It was determined that the addition of 0.05—
0.1 mM of Ci*" into the media with fried sunflower oil and glucose or with n-
hexadecane led to increasing surfactant synthesis by strain IMV Ac-5017 by 40 %
compared to the medium without metal. It was shown that the activity of
alcanehydroxylase of IMV Ac-5017 strain increased by 1.5 and 2 fold in the presence
of 0.05 and 0.1 mM Cu’", respectively, in the reaction mixture.

Key words: water remediation, surfactant, copper cations, Rhodococcus
erythropolis IMV Ac-5017

Introduction. The world demand for oil in 2008 was 85.62 million barrels per day and
now it increased by 1.5 fold [2, p. 231]. The global transport and use of both petroleum and its
derivatives have made petroleum hydrocarbons major contaminants in both prevalence and
quantity in the environment [1, p. 62; 2, p. 232].

Another acute problem facing humanity is environmental pollution by heavy metals.
Metals are quite persistent in the environment, what significantly complicates their disposal.
Heavy metals get into the environment with industrial (metallurgy, mining and engineering
industry) and domestic wastewaters, as a result they accumulate in soils, and groundwater, and
after that get to the drinking water [1, p. 61; 3, p. 610]. Lead, copper, cadmium, nickel, cobalt,
mercury and others are most common metals in contaminated ecosystems.

It is known [3, p. 613] that in polluted ecosystems are often present both crude oil and
metals, that’s why it is important to search for the remediation methods which would help to
remove such complex pollution. Currently the biological methods are most effective. They are
based on the use of microorganisms and their metabolites, such as surfactants [3]. In the
previous work the oil-oxidizing bacteria identified as Rhodococcus erythropolis IMV Ac-5017
were isolated from the oil-polluted samples of soil. The ability of the strain to synthesize the
metabolites with surface-active and emulsifying activity during the cultivation on different
hydrophobic (n-hexadecane, liquid paraffin) and hydrophilic (glucose, ethanol) substrates was
determinded [4, p. 473]. It was shown that the addition of Cu*" (up to  0.05 mM) into the
nutrient medium for R. erythropolis IMV Ac-5017 cultivation at the exponential growth phase
accompanied with increasing surfactant synthesis for 36 % compared to the cultivation of
bacteria on the medium without copper ions. The oil degradation degree in the presence of 0.01
mM of Cu®" increased for 2545 % compared to the variant without copper. Control of water
microflora showed the 1-2-fold increase of the total number of microorganisms in all samples
treated with surfactant. The oxidation of n-hexadecane in IMV Ac-5017 strain, as in most of
the genus Rhodococcus, is catalized by three-component alcanehydroxylase complex, as
previously established [5, p. 604]. This complex contains the soluble NADH-
rubredoksynreductase, soluble redoksyn and membrane bound monooxygenase (or
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alcanehydroxylase). Since it is known [6, p. 15] that copper cations are activators of
monooxygenase, we have assumed that increasing oil degradation degree in the presence of
surfactants and copper cations could be caused by the activating influence of Cu®* on the
alcanehydroxylase activity — the first enzyme of hydrocarbons catabolism.

The aim of present work — investigation of copper cations influence on
alcanehydroxylase activity of R. erythropolis IMV Ac-5017 and surfactant synthesis during
strain cultivating on hydrophobic substrates; studding of strain IMV Ac-5017 surfactants role
in protection of water indigenous microflora from the negative influence of copper cations, and
investigation of oil degradation in water, containing the mixture of toxic metals, treated with
surfactant preparation.

Materials and methods. Bacteria were grown up on the liquid mineral medium (g/L
distilled water): NaNO; — 1.3, NaCl — 1.0, Na,HPO,'12H,O — 0.6, KH,PO, — 0.14,
MgSO, 7H,0 — 0.1, FeSO47H,0 — 0.001, pH 6.8-7.0. n-Hexadecane and fried sunflower oil
were used as the carbon and energy sources in concentration of 2 vol. %. Glucose (0.1 vol. %)
was added into the medium with fried oil at the beginning of cultivation. The inoculum —
culture from the middle of exponential growth phase (48 h) cultivated on the medium of
aforesaid composition with 1 vol. % of substrate. The cultivation of R. erythropolis IMV Ac-
5017 was carried out in the 750 ml flasks, containing 100 ml of medium, on a shaker (320 rpm)
at 30 °C during 120 hours. We added 0.01-0.5 mM of Cu”" into the nutrient medium at the
beginning of cultivation, in the middle of exponential and at the beginning of stationary growth
phase for studding of copper cations influence on surfactant synthesis. The activity of
alcanehydroxylase (EC 1.14.15.3) was determined spectrophotometrically (by the NADH
oxidizing at 340 nm with the use of n-hexadecane as electron donor) in the cell-free extracts,
obtained after R. erythropolis IMV Ac-5017 cultivation on the medium with n-hexadecane.
The 0.01, 0.05 and 0.1 mM of copper cations were added into the reaction mixture.

The post fermentative cultural liquid was used as surfactant preparation for oil
degradation. The 0.01 mM Cu®", Cd*" and Pb*" as 1 M solutions (CuSO, 5H,0, CdSO,48H,0
and Pb(CH;COOH),, respectively), as well as crude oil (2.0 g/L) were added into the water for
modeling complex pollution. Then samples were treated with surfactant preparation (50 mg/L
of water).

Studding of surfactants role in protection of water indigenous microflora from the
negative influence of copper cations was carried out in bacterial suspension with sterile water
(control, without surfactant) and sterile supernatant of cultural liquid (with surfactant). After
the treatment of suspensions with Cu>" the quantity of viable cells was determined.

Results and discussion. Conducted enzymatic analysis confirmed the activation
alcanehydroxylase by copper cations. It was shown that the activity of alcanehydroxylase of
IMV Ac-5017 strain increased by 1.5 and 2 fold in the presence of 0.05 and 0.1 mM Cu®’,
respectively, in the reaction mixture.

It was determined that the addition of 0.05-0.1 mM of Cu®" into the media with fried
sunflower oil and glucose or with n-hexadecane led to increasing surfactant synthesis by 40 %
compared to the medium without metal. It should be noted that during the cultivation of IMB
Ac-5017 strain on the medium with n-hexadecane and Cu’" the increasing surfactant
production by 110 % was obtained compared to the indexes of surfactant synthesis on ethanol
corgaining medium. It can be explained by stimulation of alcanehydroxylase activity by cations
Cu™.

We have isolated two bacterial strains in our previous investigations of crude oil
biodegradation with surfactant preparation. The quantity of these bacteria increased
significantly during the bioremediation process. It was determined that 100 % of these bacterial
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cells survived in presence of surfactant after addition of copper (0.01-0.05 mM), while in the
samples without surfactant almost all of the cells died.

The results of remediation of crude oil contaminated water, containing the mixture of
heavy metals (Cu**, Cd*" and Pb*") are presented in the table 1.

Due to the data presented in the table the oil degradation degree was substantially lower
in the samples without copper cations compared to the variants with Cu*". These data show that
cations Cu”" act as activators of alcanehydroxylases of indigenous microflora (similar to cells
of IMV Ac-5017 strain), which results in intensification of crude oil assimilation.

Table 1.
Degradation of crude oil by surfactant preparation* in water containing toxic metals
Mixture of metal Concentration of residual oil, . . o
cations** oL Oil degradation degree, %

Cu’™+ Cd”+Pb”" 0.60+0.03 7043.5
Cu”'+Cd” 0.90+0.04 5542.6
Cu”+Pb™" 0.76+0.03 62+3.1
Cd”™+Pb™" 1.40+0.07 30+1.5
Without metals 1.01+0.05 50+2.5

* The experiment duration was 20 days. Oil degradation degree in control variant (without surfactant and
Cu’*) was 9 %.
** Concentration of each cation in mixture was 0.01 mM.

Conclusion.

So, the results of present work showed that the oil destruction degree have increased
significantly in presence of Cu’" and surfactant preparation of IMV Ac-5017 strain. We
assumed that surfactants made oil water soluble and increased its bioavailability for indigenous
oil-oxidizing microflora. Biosurfactactants also protect microbial cells from the Cu®*" toxic
effect. The oil destruction intensification in presence of Cu®* could be caused by Cu”" positive
influence on alcanehydroxylase activity in IMV Ac-5017 strain, as well as in indigenous
microflora. The positive influence of Cu** (0.05 and 0.1 mM) on alcanehydroxylase activity
confirms the intensification of surfactant synthesis (by 40 %) while R. erythropolis IMV Ac-
5017 growth on medium with n-hexadecane and copper cations. Besides, the highest oil
degradation degree (up to 70 %) was obtained in the variants containing mixture of metals with
copper cations and treated with surfactant preparation, while only 30 % of oil degraded in the
variants, which contained Cd*" and Pb*".
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USE OF CELLS AND SURFACTANTS OF NOCARDIA VACCINII K-8
IN BIOREMEDIATION PROCESSES

Natalia Grytsenko, Anna Sophylkanych, Anastasiia Konon

Abstract. The possibility of use of Nocardia vaccinii K-8 cells as well as their
metabolites for remediation of oil polluted ecosystems was studdied. It was shown that
the highest oil destruction degree (94-98 %) in polluted water (2.6 g/L) was achieved
in the case of treatment with suspension of N. vaccinii K-8 cells (9.8-10" CFU/mL)
after 30 days, while surfactant preparation of post fermentative cultural liquid (100—
300 mL/kg) was more effective for remediation (destruction of 74-83 % of oil) of oil
polluted soil (20 g/kg). Furthermore, the introduction of 30 ml of these preparation to
the oil polluted sand (0.1 mL of 0il/1 g of sand) resulted in detachment of 90 % of oil.

Key words: Nocardia vaccinii K-8, surfactants, indigenous microflora, oil
pollution

Introduction. Microbial surfactants (biosurfactants) are widely used in different fields
of industry that is why the demand on synthetic surfactants is increasing constantly. At the
same time the pace of biotechnology development and rising of attention to environment safety
caused a great interest of scientist to microbial surfactants as alternative to chemical ones [1].

Biosurfactants application for the oil pollution degradation gives numerous ecological
advantages [2, 5]. They don’t increase the petroleum products toxicity, partly emulsify oil and
increase its availability to microorganisms. Their use provide low operating costs, simple
maintenance, well treatment that leads to almost complete degradation of organic compounds
to oxides of carbon, nitrogen, etc. In contrast of microbial surfactants, the use of chemicals
causes great damage to ecosystems and slows their recovery. Variety of options for the use of
microbial surfactants in remediation processes are offered: the use of microorganisms-
producers of surfactants for oil and oil products processing, treatment of contaminated cites
with the solutions of surfactants for hydrocarbons solubilization, which stimulates the growth
of the indigenous microflora; remediation of the most polluted areas with the use of bioreactors
in which polluted soil recovers by surfactant solution [3, 4].

Oil-oxidizing bacteria Nocardia vaccinii K-8 were isolated from the oil-polluted
samples of soil. It was shown that these bacteria had ability to synthesize surfactant. The
regularities of surfactant synthesis on the medium with glycerol were determined previously,
the medium composition was optimized with the use of mathematical methods of experiment
planning [6].

The aim of present work was to investigate the possibility of N. vaccinii K-8 cells and
extracellular metabolites with surface active and emulsifying properties use for microbial
destruction of crude oil in water, soil and sand.

Materials and methods. The N. vaccinii K-8 cells grown on glucose-potato agar (GPA)
for 48 h were washed with sterile tap water for cell suspension preparation. The quantity of
living cells was determined by Koch method. The postfermentative cultural liquid, obtained
after K-8 strain cultivation on the medium with glycerol, and supernatant were used as
surfactant preparations.

The crude oil (2.6 g/L) was added into the water (2 L), then it was treated by suspension
of N. vaccinii K-8 cells. The soil or sterile sand (1 kg) were polluted with 20 mL of crude oil
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and treated with surfactant preparation (100-300 mL). Diammonium phosphate (0.01 %) was
added into polluted samples as source of biogenic elements, which are required for oil-
oxidizing bacteria vital activity. Oil polluted water, soil and sand without surfactant treatment
were used as control variants in all experiments. The concentration of residual oil was
determined by weight method after triple extraction with hexane (1:1). The obtained organic
extract was evaporated at 55 °C and pressure of 0.4 atm.

Results and discussion. At the first stage of investigation we studied the possibility of
oil polluted water remediation with suspension of N. vaccinii K-8 cells. During the first week
of visual monitoring of water reservoirs the significant changes on the water surface weren’t
observed. Later oil rapidly degraded and changed its initial structure. The film lost oiliness,
turned into a cluster of small dry flakes, lower part of which was on the water, and the rest
settled on the bottom of the reservoirs after mixing. The transparent mucoid biomass was
clearly visible on the oil flakes in reservoirs treated with N. vaccinii K-8 suspension on the 25"
day of experiment.

It was shown (table 1) that the highest oil degradation degree (up to 94 %) was obtained
after the water treatment with the K-8 strain cell suspension of higher concentration (9.8-10’
CFU/mL). With decreasing concentration of cells in suspension at 2 times the percentage of
degradation of oil decreased by 34%.

Table 1
Dependence of the oil degradation degree on the concentration of N. vaccinii K-8 cells in
suspension
sCueslIl) zs:if,i?té?i});:,:z Residual oil ;7£1centran0n , 0il degradation degree, %
9.8-10’ 0.16+0.008 94+4.2
4.9-10’ 1.04£0.052 60£3.0
Control
(without treatment with cell 2.5240.130 3+0.2
suspension)

* The initial oil concentration was 2.6£0.13 g/L.

The results of microbial control of the total quantity of microorganisms, that was
conducted during the experiment, showed that the concentration of living cells of indigenous
microflora increased significantly on 25" day. Such results could be explained by N. vaccinii
K-8 ability to crude oil assimilation and surfactant synthesis, which transfer oil in available
form for other microorganisms. The native microflora of reservoirs begins to proliferate due to
the formation of available hydrocarbon substances.

On the next stage the effectiveness of oil degradation in soil at presence of surfactant
preparation was studied (table 2). Thus, the highest oil degradation degree (84 %) was obtained
after polluted soil treatment with post fermentative cultural liquid (300 mL). In the case of
supernatant use the oil degradation degree was lower (55-72 %). The obtained results may
indicate that not only surfactants participate in oil degradation as activators of indigenous soil
microflora, but also N. vaccinii K-8 cells which have oil oil-oxidizing ability.

For the more complete evaluation of the possibility of N. vaccinii K-8 surfactant use for
bioremediation technologies we studied the oil degradation in sterile sand. The sterile sand was
used to avoid the indigenous microflora impact on oil degradation. However, in this case under
the influence of surfactant preparations of K-8 strain a small amount of oil degraded (about
10%). It is known that sand has a large contact area, so it well absorbs oil on the surface, due to
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the ability to reduce surface and interphasial tension surfactants transferred it to the dissolved
state and contribute to oil detachment. Oil detachment properties of cultural liquid of N.
vaccinii K—8 were determined by the quantity of oil absorbed on the sand after the treatment
with surfactant preparation (table 3).

Table 2
The crude oil* degradation in soil treated with surfactant preparations of N. vaccinii K—8
Surfactant Residual ol
Surfactant preparation . Oil degradation
preparation concentration, mL/kg concentratl_on, g/kg of degree, %
of soil soil
100 5.9+0.18 71+2.1
Cultural liquid 200 5.3£0.16 74+2.3
300 3.4+0.10 84+2.5
100 9.24+0.28 55+1.7
Supernatant 200 7.9+0.24 61+1.8
300 5.6+0.17 73+£2.2
Control
(without treatment with 0 19.4+0.97 3+0.2
preparations)
* The initial oil concentration was 20.0£1.0 g/kg of soil.
Table 3
Oil detachment properties of N. vaccinii K—8 surfactants
Volume of preparation, mL Residual oil quantity*, mg Percentage of detached oil, %
10 12.6+0.63 65+3.3
20 7.9£0.40 78£3.9
30 3.0£0.15 924+4.6

* Residual oil quantity in the control variant was 36£1.8 mg.

Thus, the percentage of detached oil in the polluted sand treated with surfactant
preparation of K-8 strain (30 mL) was 92 %, which demonstrates their high oil detachment
properties.

Therefore, the results of this work show the possibility of effective use of cells and
surfactants preparations of N. vaccinii K-8 in environmental technologies for bioremediation of
oil polluted ecosystems.
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MOJAEJIOBAHHA ITPOHECIB OITAJIEHHS HA ITITIAITPUEMCTBAX
XAPYOBOI MPOMUCJIOBOCTI 3 METOIO EHEPI'O3BEPEKEHHSI

J.B. JleBuiii, M.O. JleBuiii, H.B. MenBigb

Y pobomi  poszensmymi  moowcnusi  manpsamku — enepeozbepedicenms  Ha
nPOMUCTIO8UX 00 €KMAax. 3anponoHoBano WIIAXU 3HUICEHHS GUMPAM HA ONANEHHA 3d
PAXYHOK ONMuMI3ayii Ha emani NPoeKmy8anHs. 2eoOMempuyHux napamempie 0yoieni
ma  eekmusnoc0  BUKOPUCMAHHA — ONATIOBANbHUX  npucmpois.  Haseoena
MamemMamuyHa Mooenb Cucmemu ONANEHHS NPOMUCTO060T OyOieni 3 NpuKIaooM
PO3PAxXyHKY (inancosoi egpekmugnocmi O peanvhozo 0o’ ckma.

KrouoBi cnoBa: enepeosbepesicenns, cucmema onanenns, meniogumpamu
6y0iei, meniosuil Hacoc.

Beryn. PiBenb crioxxuBaHHs eHeprii Ha onajieHHs B YKpaiHi € y 5-8 pa3iB BUIIMM 3a
cepeHbOEBPOIIEHChKI HOpMH, a eHeproemuictb BBII - y 3,2 pasu BuIo MNOpPIiBHSHO 3
PO3BHHEHUMH KpaiHamu Ta y 3,6 pa3u - nopiBHsIHO 3 kpaiHamu €C [1]. OnHi€ero 3 TOJIOBHUX
MPUYMH BHUCOKOI €HEPrOEMHOCTI YKpaiHCBKHMX IPOMHCIIOBHX MiJINPHUEMCTB € 3acrapijie Ta
€HeproBUTpaTHE 00JIaJIHAHHS Ta ONAIIOBAIBHI MIPUIIAIH.

Oco0MBICTIO Xap4YOBOi IIPOMUCIOBOCTI YKpaTHU € MOPIBHAHO BUCOKA KOHKYPEHIIIS 5K
Ha BHYTPIIIHBOMY PHHKY, Tak 1 300Ky 3aKOpJOHHMX BHPOOHUKIB, TOMY IiJIBHILICHHS
e(eKTUBHOCTI BUPOOHMIITBA Ta 3HIKEHHs PIBHS BUTPAT Ha CHEPrOHOCIT — BaXIMBI CKIIAJIOBI
ITiIBUIIEHHS] KOHKYPEHTOCIPOMOXKHOCTI KOYKHOTO i IPHEMCTBA.

MeTtoau nocaimkeHb. BurpaTi Ha omnalieHHs POMHCIIOBOI CIOPYAU 3aJIeXaTh Bif
psny GaxkTopiB, TakuxX SK TEIUIOTEXHIYHI XapaKTEPUCTUKU OrOPOPKYIOUMX KOHCTPYKIIiH,
LIUTBHICTD OYAIBII Ta CTYIIHb iHQUIBTpaLii, apXiTeKTypa OyIiBIi, pO3MIp i PO3MIILIEHHS BiKOH,
TUII CUCTEMH OIAaJeHHs Ta CTyNiHb I aBToMartu3auii Ta iH. 3MiHa OyOb-KOro 3 IHX
napameTpiB MOXK€ CYTTEBO BILUIMHYTH Ha MapaMeTpy €HEproCcroXUBaHHs Oy/iBIIi.

OpHuM 13 HampsIMKIB ~ €HEpro30epeeHHs CTOCOBHO IPOMHUCIOBHUX 00 €KTIB
OyIIBHMIITBA € ONTHMI3allis HAa €Tari MPOSKTYBaHHS IeOMETPUYHUX napamerpiB Oymisii. Lls
oInTHMi3alis MoXxe OyTH peaizoBaHa 3a PaxyHOK CYYaCHHMX KOMIT'IOTEPHHUX TEXHOJIOTIH 3a
JIONIOMOT' 00 MAaTEeMaTUYHOT'O MOJICIFOBAHHS MIPOLIECIB, 110 BiOYBaIOTHCS, HANPUKIIAJ, I Yac
omnayieHHs npuMinieHs. Hamu Oyna po3pobieHa mareMaTHyHa MOJENb MPOLECY TEITOBUX
BUTpAT, 110 BiAOYBAaIOTHCS Y IPOMUCIIOBIN OY/IiBIII i/ Yac OIaJICHHSI.

s BU3HAuUCHHS BENMYMHHU TEIUIOBUTPAT BHKOPHUCTAHA METOIMKA, IO IepenbdadeHa
CHIIl 2.04.05-91*Y [4]. Tak, 3rigHo 3 Li€I0 METOAMKOIO, TEIUIOBUTPATH, SKi MAlOTh OYyTH
CKOMIICHCOBAHI CHCTEMOIO OMaleHHs, BU3HAYalThest o popmyni: O, =(Q,+0,), ne O, —

TEIUIOBHH TIOTiK depe3 OropojXKylodi KOHCTPYKHii, (), — BHUTpaTH TeIda Ha MiAirpiB

30BHILIHBOI'O MOBITPS, 110 HAJXOIUTh 3aBSIKM BEHTWIALII Ta iHGinbTpanii. TemnoBuii morik
Yepe3 OropOMLKYIOYi KOHCTPYKINT JJIsi KOKHOTO KOHCTPYKTHBHOIO €IEMEHTY BH3HAYAETHCA 32

dopmymnoro:  Q, = (%)-A-(tb ~t,)-(1+sb)-n-10°, ne A - po3paxyHKOBa IUIONIA
KOHCTPYKTHBHOTO €IIeMEHTY, M; R — omip Teruronepenadi oropoKyiodix KOHCTPYKIi, M
*C"/Br; !, — po3paxyHKOBa TeMIlepaTypa BCEPEIMHi IIPHMillleHb, C’ t, — Temmeparypa
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3oHimEbOro moitpst, C’; n, b — koedimieHTH, MO BPaXOBYIOTh JOIATKOBI BUTPATH TEIIa B
3aJIeKHOCTI BiJI Opi€HTAIl CTIH Ta CHJIH BITPY.

3 MeTO0 JOCSATHEHHS HalOiIbll TOYHUX DAaHHUX, PO3PAXyHOK TEIUIOBUTPAT IPOBOAUBCS
JUIE KOYKHOI OTOpOJDKYIOUOi KOHCTPYKIIT uYepe3 KOXKHI TpU TOAWHH, BHUXOISYM 3 JAHUX
KuiBcbkoro mereouentpy 3a 2011 pik. B skocTi BXiZHUX JaHUX IUION[ OTOPOXKYIOUHX
KOHCTPYKTUBHHX €JIEMEHTIB (CTiHM, BiKHA, JBepi, Jax, Miyiora) BBOAWIMCS AaHI 3 peajbHO
icHyrouoro o00’ekty (ckiamy 30epiraHHsi TOTOBOI MPOMYKIIT MiANPUEMCTBA XapuoBOL
npoMucioBocti y mnepenmicti Kuesa). IlepeBipka matemaTndHoi Momeni Oyna mpoBeaeHa
LUIAXOM CHIBCTAaBJIEHHS PO3PaxyHKOBHX Ta ()aKTUYHHMX BHUTpaT Ha ONAJeHHsA. BimxuneHns
pe3ynbratiB Oynu B Mexax 1.5-3%.

PesyanaTn JMOCJTi/IZKEHHS. 3aB/IsSIKU po3po6neHi171 MaTeMaTU4HIN MOJieli, 3MIHIOI0YH Y
BXIJHUX JaHHUX CIIIBBiIHOLIEHHS I'€OMETPUYHHX PO3MIpiB 6ymBm OyJl0 BUKOHaHO JEKiJbKa
PO3paxyHKiB HOTy)KHOCTl CHCTEMH OTIAJICHHS Ta CYMapHUX PIYHMX BUTpAT Ha OIAJICHHS.

Tak, 3riJHO 3 HOPMaMH, Y 3aJeXKHOCTI BiJl pO3TallyBaHHS OymiBIi, CHiBBiAHOIICHHS
PO3MIpIiB, IIMPHHH, JOBXHHU Ta BUCOTH KIMHAT, XapaKTEPUCTHK CKJIa Ta paM, HEOOXiaHa
IuIoIa BikoH 3MiHIOeThes Bil 10% o 20% mtomi npuminieHs. [Ipu ruromi BikoH, IO cKiIazae
10% mutomi NpUMillieHb, IPOMHUCIIOBE IPUMIIIEHHS mIonieo 620 KB.M CHOXKMBAE Ha ONAJICHHS
4963 xy0.M rasy Ha pik. [Ipu 36inbn1eHH! Iomi BikoH 10 20% CroXUBaHHS ra3y 3pocTae 1o
7733 xy0.Mm ra3y Ha pik (30inbuieHHs B 1.56). BpaxoByrouu, mo B YKpaiHi 3aCTOCOBYETHCS
TapudHa CiTKa [[IHA Ha ra3 B 3aJISKHOCTI BiJl 00’€MIB CIIOKUBAHHS, TO 30UIbILICHHS BUTPAT Ha
omajeHHs cknaae 3.19 pasu (qus. puc.l).

Ha rpadixy (puc.2) BimoOpaxeHa |y 0o
3aJIKHICTD BUTpPAaT  HA  OIUIATy
eneKTpoeHeprii amsa mpuBogy Temtosoro |10 00
HAacoca Ta BHUTPAaT HA OIUIATYy ra3y B |12000 [ Butpatn
3aJI©KHOCTI  BiJl pIBHS  30BHILIHBOI 8 000 rasy, kyo.m
TEMIIEpAaTypH, BHIIE SKOI BMHKAETHCS o .
NOBITpAHMI TerwioBuii Hacoc (IUIomIa 4000 ErBaaspT'ﬁT:
BikoH 20% Bing mwiou mpuminiens). Sk 0 | me= | s y.®
BUAHO 3 rpadiky, BMHKAIOYH TEIUIOBHIA 10% 14% 20%

HACOC MPH 30BHIIIHIN TeMIiepaTypi BHIIE
+5C° OTpEMyEMO CyTTEBE 3POCTAHHS
BUTPAT 33 PaXyHOK SIK 3POCTaHHSA BUTPAT
raszy, Tak i 3a paxXyHOK Mepexoiy B iHIIY
LIHOBY KaTeropiro BapTocTi razy. Takox, 3 pO3paxyHKIB ciiaye, 1m0 0e3 BUKOPHUCTAHHS
TEIJIOBOI'O HACOCY BUTpPATH Ha OMNaJieHHs cKiIagyTh 17370 rpH., a NpU BHUKOPHCTaHHI
TEIIOBOrO HACOCA, MOYMHAIOYM 3 30BHIMHBOI TemmepaTypu Bume 3a -10 C° Butpatn Ha
onayieHHs1 ckianytb 8727 rpH., mo B 1.99 paziB Menmie. OKYNHICTh KaIliTaJIOBKJIAJCHb Ha
TIOBITPSIHUM TETUIOBUHM HACOC B J]AHOMY BHIQJIKY CKJIae 9.2 pOKH.

ITpn 3MmeHmenHi mromi BikoH 10 10% BiA mUiomi NpUMIIIEHb €KOHOMIYHUH e(eKT
BUKOPHCTaHHS TEIUIOBOI'O HAcocy Maibke BIACYTHIH, IO MOXHA IOSCHHTH 3arajlbHUM
3HIDKEHHSAM BHUTPAT Ta IEPEXOJIOM Ha HIKYUH TapuQ BapTOCTi razy.

BpaxyBaHHsi BCiX THUIIB BHUTpAT € [y)K€ BaXKIMBUM MpPU MPOCKTYBaHHI, TaKk SK B
3aJIeKHOCTI Bifl TakuX (haKTopiB, SIK TIOBEPXOBICTh, IUIONIA BiKOH, CIiBBIJIHOIIEHHS PO3MIpIB,
¢dopMa OyIMHKY, TUI KPiBJli, OPI€HTALlS 10 CTOPOHAM CBITY Ta psAy IHIIKMX (aKTOpiB MUTOMA
BapTICTh 3BeleHHs OynmiBii Ta ii ekcruryaramii Moke 3MiHIOBAaTHCS B Kijmbka pasiB. Jlis
BpaxyBaHHs OUIbIIOCTI 3 HUX (DAKTOPIB ICHYE Psii MIXKHAPOIHUX CTAHIAPTIB Ta MPOrPaMHUX
MPOJYKTIB, pO3POOJICHUX JJIsl JOIOMOTY y TIPOSKTYBaHHI Cy4acHUX OyaiBenb. Y PO3BUHYTHX

Puc.1. 3mina eumpam na enepzopecypcu 6
3anexcHocmi 6i0 niowi 6iKOH
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KpaiHax BUKOHaHHS MOIIOHUX €KOHOMIYHHMX Ta €KOJIOTIYHHX CTaHAapTiB OyAiBHHUIITBA CYBOPO
KOHTPOJIOETHCS EPIKABOIO.

20 000.00
\ +EneKT_po
£ 15000.00 eHepris,
& IpH
. -+ [as, rpH
E 10 000.00
E N //
@ 5000.00 K — Bcboro,
N TPH
0.00
-20.00 -10.00 0.00 10.00 20.00
3oBHilWHA Temnepatypa, *C

Puc.2. 3anesxncnicmv gumpam na enekmpoenepziro ma 2a3 6i0 memnepamypHoz0 napamempy
66IMKHEHHA MENN106020 HACOCY.

MarteMaTH4He MOJAEJIOBAHHS CHUCTEMM ONAJEHHS NMPOMMCJIOBOI OyaiBai Ha 0a3i
ABOX ONAJTIOBAIBHHX NPUCTPOIB. Jlami pO3MIHEMO 3ajady PpO3PAaxyHKY EKOHOMIYHOI
JIOLIJIBHOCTI BCTAHOBJIEHHS aJbTEPHATHBHOIO JKepesa Telja, B JAHOMY BUIAJKY TEIUIOBOI'O
HAcoCy, Yy TOpIBHSHHI 3 TAa30BMM KOTJIOM. BXiJIHUMHM JaHuMH 3a/adi € XapaKTepUCTHKH
OyniBii, 000X OMaIIOBAILHUX MPUCTPOIB, @ TAKOXK BAPTICTh EHEPropecypciB 1 ii 3aexHICTh Bij
00CSITIB CIIOXKMBAHHS. 3aJIOKHICTh MIX 30BHIIIHBOIO TEMIIEPATYPOIO 1 CIIOKMBAHHIM TeIlIa
MOYKHa BUPA3UTH HACTYITHUM CITiBBiTHOILICHHSIM:

P=k(T,-T), P>0

ne P — norpeba terua, T) — 30BHILIHS TEMIIEpaTypa NpH sSKili BAMUKAETHCS ONaJIeHHs, 1’
— (pakTuHa 30BHILIHS TemriepaTypa, k — KOe(IL[E€HT, 110 3aJIEKUTh BiJ pO3MIpiB OYyIUHKY,
HOro Teru1oi3osiii i BHYTPIIIHBOT TeMIiepaTypH.

OCHOBHI XapaKTEpUCTHKH Ta30BOr0 KOTJNA, SK ONAJIOBAIBHOTO MPHUCTPOIO, MOXKHA
3a7]aTH HACTYIIHOIO CHCTEMOIO:

B =v*107%4, 0<R <P, .
ne P, — TIOTOYHA TEIUIONPOAYKTUBHICTh Ta30BOrO KOTHA, P, — MaKCHMasbHA
MOTYKHICTh I'a30BOT0 KOTJa, vV; — 00’ €M criajieHoro rasy, 4; — KKJI xotia.

OnuieMo OCHOBHI apaMeTpH TEIIOBOTO HACOCY:

P=v,*%A4,, A,=17+0.05T+22), T>T,, 0<v,<v,

e P, — moTo4yHa TEmIOoNpOAYKTHBHICTH TEIUIOBOIO HAacoca, v, — 00’€M CIIOKHUTOI 3a
TOOUHY EJNEKTPUYHOI €Hepril, Vi, — BCTAHOBJEHA EJEKTPUYHA IOTYKHICTH KOMIIPECOpY
terioBoro Hacocy, A, — KKJI termnoBoro Hacocy, T — ¢akTu4yHa 30BHIMIHS TeMIepaTypa, 1, —
MiHIMaJbHA 30BHILIHS TEMIIEpaTypa, NpH sKii MOXKe MPALOBATH TEIIOBUI HACOC.

PosrisineMo (iHaHCOBY CTOPOHY MOOYAOBH CHCTEMH, BPaXxOBYIOUH BapTOCTI OOYIOBH
CHCTEMH OIajJIeHHs 1 BapTOCTi eHepropecypciB. Bapricth nmoOymnoBu Ta eKcIulyaTaiii ra3oBoro
KOTJIa:

G
10.74,

ne I; — BapricTh IHCTANALIT CHCTEMHU ONaJeHHs, TPH. S; — BapTiCTh BUPOOJICHHS
1 kBr*rox Temna, rpu.C; — BapTicTh 1 M rasy, rpH.

1,=30000+ R, #3000, S, =

max

——/Ukrainian Food Journal N¢ 1—— 27



-Xapuoal mexHoao021t

AHaJoriuHo, Ul TEMII0BOTO HACOCY:

1, =5000+v, *12000, S, :&

2
ne I, — BapTicTh IHCTAJIALIT CHCTEMH OIaJieHHs1 Ha 0a3l TEeIIOBOro HACOCY, TPH. V) —
ENIEKTPUYHA TOTYXKHICTh KOMIIPECOPY TEIUIOBOrO Hacocy, KBT, S, — BapTicTh BUpOOieHHs |
kBr*rox temna, rpu., C; — Bapricth 1 kBT*roj enekrpoeneprii, rpH.
Omxe, Terep MU MOXeMO CPOPMYJIIOBATH 3a/ady ONTHMi3alii, sKa MOJAraTuMe y
MiHIMi3amii 1HBECTHIIH Ha TOOYIOBY CHUCTEMH ONAJECHHS Ta CEPEeJHbOI BapTOCTI TeIula,
BUpPOOJIEHOr0 000Ma CHCTEMaMH:

I +1,+S Py -Y - min
B+P =P,

max

b

ne P, — MakcuManbHa rotpeba Terma, S — CepeiHs BapTICTh Teria, BUPOOJIEHOTro
oboma cucteMamu, S,,, — 6axaHa 1iHa 1 kBr*rox TenmoBoi eHeprii, P35 — pidHe CIIOKUBAHHS
teria, KBT*pik, Y — po3paxyHKoBUii epioj eKciuiyartaiii cucremu (y pokax).

Y naHOMy BHMIAJKy KOPUCTYBad 3a/a€ Iepiof, ONU3bKHNA J0 CTPOKY eKCIuTyaTallii
cucremu uM Beiel OyniBii (Hanpukiaz, 10-20 pokiB), IpOTIroM sikoro Mae Oyt 3abe3neueHa
MiHIMi3allisi BAPTOCTI eKanIyaTaui'l‘ CHCTEMH 3 YpaxyBaHHSIM BapTOCTi CAMOi CHCTEMH.

I[Jm BpaxyBaHHs IMOBIpHOI 3MiHHM IiHK HAa €HEPropeCypPCH BBOAMMO JOJATKOBI 3MiHHI

C Ta C2 , 0 TIO3HAaYaTUMYTh Mail0yTHI BapTOCTI €HEeproHOCiiB, ra3y Ta eNeKTpOeHeprii
BIAMOBiAHO. Y HaBeleHI cucTeMi pIBHAHb BpaxOBaHA CEPEAHS BapTICTh eKCIUTyaTawil

’
cucTeMu Iy Beix Kombinamiit C; Ta C; .

I,+1,+8" Py -Y — min
P+P,>P,
8(C,C,)+5(C1,C,)+5(C, G)+ 5(C1, C)
4
Po3ryisiHEMO TIPHMKIIa/ PO3B’A3aHHS Takoi 3aaaui. Bxiauni gani: k € [0.6;151.1], I, =16,

T e[-30:40], 4, =092, 4, =1.7+0.05(T +22), I, =30000+ P, *3000,

1max
0.7254, 0 =[0;2500)
1.0980, Q =[2500;6000)
2.2482, Q =[6000;12000)
2.6856, Q= [12000;)

Ha ocHOBi pe3ynbraTiB o0OYMCIIEHHST 0a)KaHOi MOTYXKHOCTI TEIUIOBOrO HAacocy 1
PO3paxyHOK eh)eKTUBHOCTI HOr0 BUKOPUCTaHHS 100ymyemMo rpadik (puc.3).

Sk BUIHO 3 po3paxyHKiB Ta Tpadiky, st 00’€KTIB 3 MIKOBUM TEIUIOCIIOKHUBAHHIM
Mmenie 30 kBT, BCTAaHOBJIEHHS TEIUIOBOTO HACOCY HenollibHe. Lle moB’s3aHo 3 MaJIUM pidHUM
CIIOKMBAHHSM ra3y, a OT)Ke 1 HeBUCOKOO HOro LiHOKW. BcTaHOBIIGHHS TEINIOBOTO HACOCY MaJIol
MOTYKHOCTI MOXKe OyTH EKOHOMIYHO HEIOLIIBHUM Yepe3 BEJIUKI HaKIIaIHI BUTPATH 3 MOHTaXY
o0J1aJIHaHHS 1 pO3IIOLTY BUPOOJIEHOTO HUM TeIUIa 10 OYAUHKY.

Jus 06’extiB 3 mikoBuM criokuBaHHAM 30 kBT 1 Oijbllie BUKOPHCTaHHS TEIUIOBOTO
Hacocy Jae eKoHOMilo Bix 25% mo 36%. 3okpema, BcTaHOBIICHHS ManonoryxHoro (0.9 kBT)
TEIJIOBOr'0 Hacocy st OyJiBii 3 MKOBUM TEIUIOCIIOKHBAaHHIM Ha omajieHHs 30 kBt (nus.

S'=

=5000+ P,

2 max

*12000, C, =0.3608, C, =
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psmok 2 Tabnuii) Mae ceHc, uepe3 mepexiJy Ha HWK4Md Tapud BaprocTi razy. Y uboMmy
BUIMAJKY, HE3BAXKAIOYM HA Masly HOTYXHICTh TEIUIOBOIO HACOCY Ta BEJHKI HAKJIAIHI BUTPATH,
HOro BCTAHOBJICHHS € EKOHOMIYHO OOIPYHTOBaHUM.

50%

45%

40%
/ 4 \n\_,_,n

35% .
-
— 4 MoTyXXHICTb
30% AN\ ' TEMnoBOro Hacocy,
/ V % Bif MOTYXHOCTI

25% ——— cvctemm
20% / P —&— EkoHowmis, % Bif

/ /;/ CyMv BATpaT Ha
15% / onareHHsl rasom
10%

5%/

0% }
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MNikoBe TennocnoxuBaHHA 6yaisni, KBT

YacTka notyxHocTi TH i ekoHoMisa kowrTiB, %

Puc.3. 3anesncnicmev yacmku nOMy3HCHOCMI MEN106020 HACOCY MA eKOHOMIT Kouimie, 6i0
nomyscHocmi cucmemu onaieHHa oyoieni

BucnoBku. CyTTeBOro 3MEHILEHHS €HEPrOCIIOKHUBAHHS Y IPOMHCIOBOMY OyIIBHULITBI,

y TOMY YHMCI Ha IJIPHUEMCTBAX Xap4OBOI MPOMHUCIOBOCTI, MOXKHA JIOCSTTH HE TUIBKU 3a

PaxyHOK 3aCTOCYBaHHSI Cy4aCHMX BHUCOKOC(EKTHBHHMX OyiBEIbHUX MaTepiaiiB i TEXHOJOTI

OyIiBHMIITBA, a TaKOX 3a paxyHOK onTuMizamii Ha erami npoekTyBaHHs. Ll onrumizaris

MOBUHHA CTOCYBAaTHCS OOIPYHTOBAHOTO BHUOOPY TFEOMETPHYHHMX XapaKTepPUCTHUK OynmiBii Ta

MPaBUIILHOTO 3aCTOCYBAaHHS KOMOIHAIIT pi3HUX JuKepen TerJia. Sk noka3aHo y Marepianax i€l

CTaTTi, 3aBJSKU LIbOMY MOJKHA JOCSATTH 3MEHILIECHHS BUTPAT Ha OIajeHHs B 2-3 pa3u.
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BJACTUBOCTI MOIUPIKOBAHHUX KPOXMAJIIB
TA IX BILJIUB HA ®I3UKO-XIMIYHI TIAPAMETPH
EMYJIbCIMHUX CUCTEM

Camoiisienxo LII., Kopeuska L.JI., KoBaneBcbka €.1.

Anomayia. Ilposedeno  eKcnepumeHmanbHi — OOCHONCEHHA |  6U3HAYeHO  2iOpoqhinbHi
enacmusocmi - MOOUDIKOBAHUX — Kpoxmanie, memnepamypu Kieliicmepusayii ma cmitikicmo
KpoXmanvHux Kielicmepie. Busnaueno 6naug Moougpikoeanux Kpoxmanieé Ha niHOYmMEopioiowy
30amuicme ma cmiiukicms ninu. Busnaueno onmumanbHuil 2iopomooynsb Oiia GiOHOBNEHHS CYX020
AEUHO020 OINIKY NPU 000ABAHHI PI3HUX KDOXMATIE.

Kniouosi cnosa: emynvcis, Mooughixosani kpoxmani, 2iopomooyib, nNiHOYmMeopeHHs, CUHepesUc.

Beryn. PuHOK OOpONIHSAHUX KOHIMTEPCHKHX BHUPOOIB BKIIIOYAE MIMPOKUH CIIEKTP
MPOJYKTIB, IO CYTTEBO BiPI3HAIOTHCS 32 (OPMOIO, KOHCHCTEHIIIEI0, TEPMIHOM 30epiraHHs Ta
TexHoJorie npuroryBanHs [1]. Ha choroaHiniHii 4ac acOpTUMEHT KOHAWTEPCHKHX TOBApiB
PI3HOMaHITHHH, & KOHKYPEHIlis HACTUIBKHM KOPCTKA, IO JJisi BUPOOHMKIB MOCTae rpobiema
MOKPAIICHHs SIKOCTI TOTOBUX BHUPOOIB TakMM YHHOM, [I00 CTBOPUTH HAHONTHMAIbHILI
MOKA3HUKH, sIKIi O BIOBOJBHSUIM BUMOTM CIIOKMBA4diB 1 MajM TO3WTHBHI pPE3yJbTaTH B
€KOHOMIYHOMY aclieKTi. 3 IUIMHOM Yacy Ha PHUHKY XapyoBHUX JO0ABOK 3’SBISIFOTHCS HOBI
IHIPEIIEHTH, SIKI BHUKOPHCTOBYIOTh B SKOCTI 3aryCHHUKIB, cTaOLIi3aTopiB, eMyJbraTopis,
perynaTopiB KUCIOTHOCTI [2]. BOHM KOPUCTYIOTHCS BEIMKHM IIONUTOM, OCKIJIbBKM MalOTh
BJIACTUBICTh HE TUIBKM ITOKPALIYBATH SKICTh FOTOBOTO MPOIYKTY, ajle i 3HAYHO CIPOIIYBaTH
BEICHHS TEXHOJIOTIYHOTO IIpolecy 1 [O3BOJAIOTH PO3LIMPUTH acopTuMeHT. CydacHe
BUPOOHHULTBO MPOJYKTIB XapuyBaHHs BXKe HE Moxke oOiiiTucs 0e3 XxapuoBHX [100aBOK, IO
BIJIIrPalOTh CYTTEBY POJIb HOBITHIX TEXHOJIOTISX Xap4OBOI IMPOMHUCIOBOCTI, — TOMY, IIpH
migoopi XxapuoBuX A00ABOK MONIMIIYIOYOI Aii CNiJi BpaXOBYBaTH BCi acleKTH BUPOOHMITBA
XapuoBOro MPOIYKTY 3aJIeKHO BiJ HOro BUAY, NPU3HAUEHHS, TEXHOJOTil 1 00JaxHaHHS
BUPOOHMLITBA, TEPMiHY 30€piraHHsI.

Bce Oinbln crae akTyalbHAM BHKOPHCTaHHS MOIU(IKOBAHMX KPOXMANiB NpHU
BUPOOHULITBI OOPOLIHSHUX KOHIUTEPCHKUX BUPOOIB. PO3MOBCIO/KEHHSI X BUKOPHCTaHHS B
KOHAUTEPCHKIA MPOMHUCIOBOCTI Ta MOIIYKHM BUSBICHHA HOBHX TEXHOJOTIYHHMX BJIACTHBOCTEH
MOB’sI3aHi 3 IIMPOKUM CIHEKTPOM (hi3UKO-XIMIUYHHMX BJIACTUBOCTEH Xap4yoBHX J00aBOK AaHOI
rpynu [2, 3]. MoaugikoBaHuii KpoxMalib Ma€ MEBHI 3aJlaHi BIACTUBOCTI BHACHINOK (Ppi3HyHOT,
XiMiyHOT, 06i0XiMI4HOT 200 KOMOIHOBaHOT 0OpPOOKH, IO JO3BOJISIE IOMITHO 3MIHUTH OYyIOBY i
BJIACTHBOCTI: TiAPOQUIBHICTb, MOXIHMBICTh PO3YMHITHUCS Y XOJOJHIH BOMI, 3JaTHICTH [0
KpHcTami3amii 1 JparieyTBOpEHHs, CTIHKICTh JO HAarpiBaHHS 1 BIUIMBY KHCJIOT, TOUIO.
BHaciiiok 1pbOro CyTTEBO 3MIHIOIOTBCS TPHPOAHI OCOOJMBOCTI, YacOM YCYBalOThcsi abo
3MEHIIYIOThCS JIiT HeOa)KaHNX BJIACTHBOCTEH MOJIicaxapuIiB 1 MMiJCHITIOIOThCS IX MOTPIOHI 1iHHI
BIacTuBocTi [2, 3] .

Metonu pocaimkens. Hamu Oyno mpoBeaeHO psl JOCHIDKEHb HANpaBICHUX Ha
JOCHi/pKeHHsT  (DI3MKO-XIMIYHMX BIACTHMBOCTEH MOAM(IKOBAHUX KPOXMAaliB 3 METOI 1X
BUKOPHCTAHHS IIPY BUPOOHHUITBI €MYIIbCIH A5l OOPOLTHAHUX KOHAUTEPCHKUX BUPOOIB.

Emynbcis — HamiBdaOpukaT KOHAMTEPCHKOrO BUPOOHMIITBA, IO MAa€ MiCIE IpH
BUPOOHMITBI TeunBa, KeKciB, GickBiTiB. Il me MokHA Ha3BaTH IWMCTIEPCHOIO CHCTEMOIO 3
PLAKUM JUCTIEPCIHHIM CEPEIOBUIIEM Ta PLAKOIO JUCIEPCHOIO (Hha3oto..
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B koHauTepchKOMy BHUPOOHHMITBI BaXKJIMBUMH IIOKa3HHMKAMHU SIKOCTI MiHH €
MHOYTBOPEHHSI — B CKUJIbKM Pa3iB 30UIBIIYETHCS IMiHA Ticisi 30MBaHHS Ta CTIMKICTh MIHUA —
TPUBAIICTh iICHYBaHHs OynbOaiiok ra3y B miHi. [liHa — cTpykTypoBaHa JIucriepcHa cucTeMma,
IO CKJIAJAEThesl 3 OynbOamiok rady (mapu) — mucriepcHa (asa; Ta poO3JiIEHI TOHKUMH
TUTIBKaMU PIIMHU — IUCTIEPCIiiHE CepeIoBHIIIe.

CTiliKiCTh THU 3aJIEKUTh BiJl TUIY 1 KOHLEHTpALil MOBEPXHEBO-aKTHBHUX DPEYOBUH,
XIMIYHOTO CKJaay, CKJIaly 1 KIUIBKOCTI jaucrepcHoi ¢as3u, cnocody MiHOYTBOPEHHS 1
TEPMOJMHAMIYHHX MApaMEeTPiB CTaHy MIHHOT CUCTEMH. Y ci 11i ()aKTOpH BU3HAYAIOTH CTPYKTYPY
1 BJIaCTHBOCTI ILTIBKOBOTO Kapkacy minu [1, 4]. Big crauil mpurotyBaHHs eMynbCii 3aJI€XKUTh
SIKICTh KIHIIEBOT'O MPOAYKTY. TOMY, XapakTepHUM MOKA3HUKOM SIKOCTI JJaHOTO HamiBhadpukaTy
npu HOro MpUroTYBaHHI € CTaOIIBHICTh €MYNbCIl — 3JaTHICTh MPOTATOM IIEBHOTO 4acy He
pyiHYBaTUCs 1 HE PO3ALIATUCS Ha JBI (a3u (HANPHKIA XKUP 1 BOAY), IO XapaKTePH3YEThCs
TPUBANICTIO Ti ICHYBaHHSI.

Jlns  BUSBJCHHS XapakTepHUX (I3UKO-XIMIUHMX BJIACTHBOCTEH MOIU(IKOBAHHUX
KPOXMAaJliB TakUX sIK TiAPOQIUIBHICTb, TeMIiepaTypa Kieicrepusanii, B’S3KiCTb, CTIHKICTH
KpPOXMAJILHOTO KIiecTepy mij vac 30epiraHHsi (CMHEPE3WC), MM IPOBOJIMIIN JOCIIHKEHHS
KOPHUCTYIOUHCh MOACIBHUMH PO3YHHAMH.

Juns nocmimkens Oynu oOpaHi BITYM3HSHI KpOXMalli: KapTOIUISTHUN Ta KYyKYPYA3SHUI
HATUBHI, KyKypyA3siHUA MoaudikoBaHuii pochOpPHOOKHCICHUH, MOAN(IKOBAHHIA KETIOIU il
Ta KpOXMaJjb IMIOPTHOrO MOXo/pKkeHHs1 Moaudikoanuii Eliane VE 580.

OO0paHi Kpoxmali BipI3HSUIUCh MK COOOIO 32 OpPraHOJENTHYHUMHU BIACTHBOCTSMH 1
HEBIZIOMOIO II0YaTKOBOIO CHPOBHMHOIO (TIOXODKEHHSM). I[HOMKaTOpHO-pedpakToMEeTpHIHUM
METOJIOM BH3HAYMIIH, TiAPOGLIBHI BIACTUBOCTI pi3HUX KpoxMaiiB [S]. Byio BcraHOBIIEHO, 110
HalKkpary rizpodibHICTD Mae KpOXMaJib KyKYPYI3SHHIA Moau(ikoBaHHU
¢dochopHookuceHNH — 54% (110 HE3HAYHO NEPEBHIIY€E MOKA3HUKU KPOXMAIIO KapTOIUIIHOTO
HatuBHOrO — 53,7 %, ame 3HaYHO MEPEBHUIIYE ITOKA3HUKH KPOXMAII0 KYKYpyI3sSHOIO
HatuBHOTO — 35,1 %). 1llo cToCcyeThCs KpoxmaiiB MoaudikoBaHoro xemorodoro Ta Eline VE
580, To TX moKa3HUKK He3Ha4yHi — 32,6% Ta 29,5% BiAMOBIIHO.

Buznauwny B’sI3Ki3HI BJaCTUBOCTI 1 TeMIIepaTypH KJIeWcTepu3allii Ui BCIX KPOXMAJiB.
HaiiBuiy temneparypy kielicrepusanii Mae KyKypyA3sHHE HaTHBHUE kpoxmanb — 74 °C.
Cepen MomuQikoBaHMX KpOXMaJliB Ll IOKa3HUK € HAWBHUIIUM Yy KYKYPYA3SIHOTO
MoudikoBanoro ¢ocpopHookucienoro kpoxmano — 70 °C. HaliHwk4oo TeMiiepaTyporo
KJelictepusanii Bonoaie kpoxmais MoaudikoBanuii Eliane VE 580 — 57 °C.

[Ipu BUBYEHHI CTIKOCTI KPOXMAaJLHOTO KIIEHCTepy Mija yac 30epiranHs 3’sCyBaj, 10
HAMKpalIO  CTIMKICTH 10 CHHEPE3UCY  BOJIOMIE  KyKypyI3sHUM  Moau(ikoBaHUit
docdopHOOKHICIEH I KpoXMalTh. HOro cTifiKkicTh cTaHOBHUTH 24 106, IO 3HAYHO MEPEBHIIyE
MOKA3HUKH 1HIIUX KpoxmaiiB. OTpUMaHi JaHi 10 BCIM KPOXMaJisiM HAaBOJMUMO Y TaOJIHIII.

Jlis mociiipkeHHsT TIHOYTBOPIOIOYOT 3IATHOCTI TOTYBajld MOJIENbHI PO3UMHU LUISIXOM
BiJTHOBJICHHSI CYXOrO SI€YHOr0 OLIKY BOJOI Yy CHiBBiIHOIIeHHI 1:5 Ta nomaBaiu oOpai
KpOXMaJIi.

AHani3 OTpUMaHMX [aHUWX II0Ka3aB, HIO i3 30UIBIIEHHSM BiJCOTKY  JI03yBaHHs
MO (DiKOBAHUX KPOXMaJIiB IIHOYTBOPIOIOYA 3[IATHICTh BCIX KPOXMAIIB 3HAYHO 301JIBIIYETHCSI.
Tax, npu noAaBaHHI KpOXMatiB MOH(iKoBaHOTO xeroruoro Ta MoaudikoBanoro Eliane VE
580 y xonumenrpauii 2% g0 MHiHOYTBOpIOIOYA 3JaTHICTH 3pocrae Ha 27%; mOdaBaHHA
kpoxMamo MozaugikoBaHoro (oppopHOOKHCIEHOro B Tiil JKe KOHLEHTpALii IMOKpallye
[IHOYTBOPEHHS TiJbKU Ha 24%.

——Ukrainian Food Journal N¢ 1—— 31



-Xapuoai mexHon02ii

Dizuxo-ximiuni eracmueocmi Kpoxmanie

Hasga kpoxmaitio TigpodinbHicts % M;il‘;g;ﬁzzﬁ? oo CT1£[12<61§TL,
Kapronnsaauii HaTuBHUH 53,7 59 4
KyxypynzsHuit HaTUBHUI 35,1 74 3
Kykypymzsuuii MmopudikoBaHuit 54,0 70 24
(dochopHOOKHCITEHII
MonundikoBaHuiT KNIt 32,6 58 7
MopnudikoBanwmii Eliane VE 580 29,5 57 6

JlocniauMBiIM BIUIMB PI3HUX KOHIEHTpAIiii MOIU(]IKOBAaHUX KPOXMAaJiB HA TPUBAJIICTh
CTIMKOCTI MiHM 3pOOWIIM BHCHOBKH, 0 TPHBAJICTh MIHM 30UIBIIYETHCS BIJMOBIIHO 13
301IBLICHHSM KOHLIEHTpalLlii kpoxmaiiB. Halikpamii pe3ynbraTi Oyau OTpUMaHi NPH BHECEHHI
KpPOXMaJiB y KimbkocTi 2% 1o Macu Oiika 1 IOKaszamu, IO HPH IOAABaHHI KPOXMaio
moaudixosanoro Eliane VE 580 cridikicte miHu 3poctae Ha 9 %, Moau¢ikoBaHOrO
¢dochoprookucnenoro — Ha 10 %, a MoaH(IKOBaHOT O XKeN04oro — Ha 17%.

[Tpu BUOOpPI OoNTUMANILHOT KLIBKOCTI BOAM JUIsl BIIHOBJICHHSI CYXOI'O SIEYHOTO OLJIKY, a
TaKOX BHBYEHHA 3MiHM pH cepenoBuIa BUKOPUCTOBYBAJIM BHIIE OINKCAHI KpoxXmall
Mo u(ikoBaHI KOHLEHTpauieo 2% /10 BigHoBIeHOro Oinka. [y nporo cyxui sieyHui OiJI0K
BiJTHOBJIIOBJIM JIMCTUIILOBAHOIO BOJIOIO Y cmiBBimHomeHHi 1:5; 1:6; 1:7; 1:8 no macu Oinky.
Hamu Oyio BusiBIIEHO, IIO BHECEHHS BCIX JIOCIHIIKYBAaHMX KPOXMAIB CIIPHUSE MOKPAILICHHIO
MTHOYTBOPIOIOYOT 3/IATHOCTI Ta CTIHKOCTI MiHU MPU PI3HUX CHIBBIJHOIIEHHSX CYXOTO SIEYHOTO
OiIKy 0 BOJM. 3arajbHa KHUCIIOTHICTh PO3YMHIB 3MIHIOEThCS B OIK KHCJIOrO CepeloBHIIA
Maibke NPsIMOIPOIOPIIHHO 3 J0JaBaHHAM OLIbIIOT KiNBKOCTI BOASHOI (a3u, a sSK BiZIOMO,
KHCIIE CEPEIOBHIIE CIPUSIE€ YTBOPSHHIO MiHH.

Pe3yabraTn Ta oOroBopeHHsi. BpaxoBylouM OTpHUMaHi EKCIEPUMEHTANIbHI JaHi,
MOXKHa MPOTHO3YBaTH BILIMB OOPaHOr0 KpOXMairo Ha (i3MKO-XiMi4HI BJIACTHBOCTI XapuoBOi
CHCTEMHU TIpOLIECi MPUTOTYBAaHHS Ta HAa TOTOBY MPOAYKLIKO B 1ijomy. [Ipu npomy, Bke Ha
nepioMy eramni miaoopy JaHoi xapuoBoi H00aBKH, Maroud 3aJaHi TEXHOJOTIYHI IapaMeTpu
BUTOTOBJICHHS [IPOYKTY, BUKOPHCTOBYIOUM OTPUMaHi PE3y/bTaTH MOXKHA POOHTH BHCHOBKU
PO JOLUIBHICTD i1 BUKOPUCTAHHS B JaHUX YMOBAX.

Taxk, riapodiipHICTh TMOKa3ye BIACTUBOCTI JAHOTO IHIPEIIEHTY Ta MOro BIUIMB Ha
cTabinpHiCTh eMmyibcid. Temmeparypa kielcrepusalii € Ba)JIUBHUM [OKAa3HHUKOM IIPH
MOAAJIBIIINA TerIoBid 00poOLi nponykry. CHHEpe3uc rpae BaXKIIMBY pOJb MPU MPUTOTYBaHHI
eMYJIbCil Ta npu 1X 30epiranHi Ha BUpOOHHUITBI y pa3i HEOOXiTHOCTI.

Aue mipoliec BUpOOHUITBA OOPOIIHSIHUX KOHIUTEPCHKUX BHPOOIB JIOCUTH CKIAIHHUH 1
nepen0avyae HasBHICTh PI3HUX TEXHOJOTYHMX craiaid. [Ipu BHeceHHI B pelentypy HOBOTO
IHIPEIIEHTY HEOOXiJHO BH3HAYMTH ONTUMAallbHY KOHIIGHTpPAlilo, CIOCI0O BHECEHHS Ta
BU3HAYHUTH HA SIKOMY TEXHOJOIIYHOMY €Talli BHECCHHS Xap4OoBUX N00aBOK MaTUMe HailKparii
pe3ynbratu. BHeceHHs HOBOi XapuoBoi J00aBku mepeabauvae ii B3a€MOII0 3 IHIIUMHU
peLEeNTYpHUMH KOMIOHEHTaMH. TOMY BHBYEHHs BIUIMBY HOBOI Xap4yoBoi 100AaBKH 3 iHIIUMU
IHrpeliEHTaMU MOTPeOY€E MOAANBUIOTO TOETAHOTO JOCIIIKEHHS.

BucnoBku. BukopucraHHs MOIU(IKOBAaHMX KpPOXMAJIB MOKPAILIYE TEXHOJIOTI4HI
BJIACTHBOCTI HamiBhaOpuKaTiB MiHONOAIOHOT CTPYKTYpH, MOJIETIIYE BEJCHHS TEXHOJIOTIYHOrO
mporiecy Ta nependavae eKOHOMiUHY MPUBaOIUBICTh TX BHKOpHCTaHHS. [IpoTe, st BUBYCHHS
OCTaTOYHOTO BILIMBY MOAM(IKOBAHMX KPOXMaJIiB Ha KIHIIEBUH MTPOMYKT HEOOXIHO JOCIIUTH
B3a€EMOJII0 BBEACHHX J00ABOK 3 IHIIMMH PELENTYPHUMH KOMIIOHCHTAMU KOHIUTEPCHKUX Mac
Ta BUSIBUTH iX BIUIUB Ha TePMiH 30epiraHHs TOTOBUX BUPOOIB.

32 ——Ukrainian Food Journal N¢ 1——



Food Technologies

Jlitepartypa.

Hpacunes A.H., Jlypve U.C. Texnonorus konaurepckux maemuid. — M.: JleJIu npuHT,
2001. —484 c.

bynoaxoe A.C. ITumeBbie nodaBku. CrnpaBounuk .— Cankr-IlerepOypr, «Ut», 1996 —
240 c.

Kywman A.U., Konmenosa E.U., Bvikosa C.T. HoBble BUIbI MOAUGDHUIMPOBAHHBIX
KpaxmaJjoB U ux npuMenenue. - M.: THUMNT3U nmumenpom, 1976. — 37 c.

Konnouonas xumus nonumepos / Jlunaros 10.C. — Kues: Hayk. nymka, 1984. — 344 c.
Dizuuna ma xonoiona ximis: Meroa. BkasziBku 1o BukoH. Jlabopatop. PoGiT anst crya.
Hampsimy 6.051701 «Xap4oBi TexHOJOrIi Ta iH)XeHepis» AeH. Ta 3a04. (opM HaBdY. /
VYxnan.: O.B. I'paboscbka, O.M. Mipomnukos, O.B. Tlono6iii, JI.C. Bonosuk, €.1.
Kosanescbka — K.: HYXT, 2011.— 90 c.

Asmopcueka 00siodKa.

Camoiinenxo Ipuna Ilempiena, acnipanm; xagheopa xnibonekapcokux i KOHOUMEPCbKUX 8UpPOOHUYMS,
Hayionanenuil ynieepcumem xap1ogux mexuonoziu, e-mail: irina_sam@bk.ru

Kopeywvka Ipuna Jlveiena, x.m.n., ooyenm,; xageopa xni6onekapcobkux i KOHOUMepCbKux eUupooHUYms,
Hayionanenuil ynieepcumem xap4oeux mexuonoziu, e-mail: tacl@bk.ru

Kosaneecoki Enuszasema leaniena, ooyenm; rxageopa izuunoi ma ronoionoi ximii, Hayionanvruii
VHI6epCUmem xap4o6ux mexHou02ii

——Ukrainian Food Journal N° 1 33



-Xapuoai mexHon02ii

VIIK 637.146

OBI'PYHTYBAHHA TEPMIHY 35EPII'AHHSA TACTOIIOAIBHUX
KHUCJIOMOJIOYHHUX ITPOAYKTIB 3 ITPAHOILIAMMU

KOmenko H.M., Ky3pmuk Y.I'.

Anomauin. Asmopamu po3pobnreHo peyenmypHuli CKIAO CUPKOBUX GUpodis 3
KoMnosuyismu pisHux euodie npsmowie. Bcmanoeneno pexomenooeami 003U 6HeceHms.
CMBOPEHUX KOMNO3UYiti NpSHOWIB, GUIHAYEHO OpP2AHONENMUYHI ma  DI3UKO-XIiMIYHI
NOKA3HUKU 3DA3KI8 PO3DPOONIEHUX NPOOYKIE.

Knrouosi cnosa: cup kuciomonounuil, CUpkosi upoou, npsiHowi.

Beryn. Bupobu Ha OCHOBI CHPY KHCIIOMOJIOYHOTO KOPHCTYIOTHCS — IIIHPOKOIO
MOMYJISIPHICTIO 3aBASKH BHCOKIH TOKMBHIM Ta OIlOJOriYHIM I[HHOCTI, IO 3yMOBJIEHI
T IBUAIIIEHNM BMiCTOM MOJIOYHOIO OiIKYy, MiHEPaIbHUX CIOJYK, OCOOIHUBO KaJIbIIif0, BITAMIHIB
TOIm[O. 3HAYHO PO3IIMPUTH KOO CIHOXKHMBAYIB IMX MPOAYKTIB 0O3BOJISE BHKOPHCTAHHS
pI3HOMaHITHHX HAIMOBHIOBAYiB Ta M00aBOK. OCTaHHIM YacoM BcCe OIUIBLIOI MOMYJISPHOCTI
HaOyBa€ 3aCTOCYBaHHS KOMIIOHCHTIB MPHPOIHOIO IMOXOMKEHHS, IO IO3BOJSE IOAATKOBO
30araTUTH MPOAYKTH KOMITJIEKCOM O10JIOTYHO aKTUBHHUX CIIOJYK.

IlepcieKTMBHUM y  LBOMY HampsMi €  mOpsgHomi. TpaiuiifiHo  MPSHOLI
BUKOPHMCTOBYIOTLCSL JUIS NPHUIrOTYBaHHS KyJdiHapHUX crpaB. KpiM Toro, mnpsHOII
BUKOPHCTOBYIOTHCSA 1 SK 30aradyroumii KOMIIOHEHT Yy CKIAIi peUuenTyp MPOAYKTIB
IIPOMHUCIIOBOrO BUPOOHMITBA. IIOMIMIIYI0OYd CMakKOBI BJIACTHBOCTI MPOMYKTIB, MPSHOIII
MIIBUIIYIOTh aKTHUBHICT, BIUIMBY DKI Ha OpraHd TpaBIEHHS, CHOPUSIOYM HaHKpaIomy
3aCBOIOBAHHIO IIOKMBHUX pedyoBHMH. Ile BimOyBaeTbcs HE TIIBKA BHACHIZOK  OIiJIBII
IHTEHCHUBHOTO BHIUIEHHS MUIYHKOBOTO COKy, a M 3a pPaxyHOK BMICTYy y MpsSHOIIaX
KOMITOHEHTIB, SIKI € KaTaji3aTopaMu psijly IPOLECIB Ta CIPUSIOTh aKTHUBI3alil 0OMiHy pe4OBUH
y uinomy [1, 2].

MeTtoau nociimkeHb. 3 METOIO OOIPYHTYBAaHHsS TepMiHy 30epiraHHs HOBHX BHIIB
CHUPKOBHX BHUpOOIB 3 MNpPSIHOUIAMHU ITPOBOAMINCS [OCIIPKEHHSI 32 OpPraHOJCNTHUYHUMH Ta
(bi13MKO-XIMIYHUMH MOKA3HUKAMU. Y 3pa3Kax BHU3HAYAIU NOKA3HUKH AKTUBHOI KMCIOTHOCTI Ta
BOJIOTOYTPUMYIOUOi 31aTHOCTI. TUTpOBaHY KUCIOTHICTh HE BHU3HAYaIM Yy 3B’SI3KY 3 JIOCHTH
IHTEHCUBHUM 3a0apBJICHHAM 3Pa3KiB, 1110 3aBaka€ 00 €KTUBHIN OLIHLI ITOKa3HUKA.

Pe3yabTaT TAa 00rOoBOpEeHHs. Y SKOCTI 00’€KTIB JOCIIKEHb OYII0 00paHO YOpHUii Ta
IYXMSIHUH TI€pelb, TBO3IUKY, KOPHIO, IMOUp, KypKyMy, O0aa siH, aHic, KapJAaMOH, Ma)KUTHIK,
cyMmax. Y SKOCTI MOJIOYHOI OCHOBH BUKOPHUCTOBYBAIM CHP KHCIOMOJIIOUHHMN M’ IKHH 1€ THUHHH
HOKUPHUHA. 3 METOW HaJaHHsA 3pa3kaM HAJIKHHX OpPraHOJCNTHYHUX XapaKTEePUCTHK
JI0laBaJi KyXOHHY cliib y KijbkocTi 0,4%.

[psHoIII fOmaBaiUCh y CyXOMY BHIUISL, OKpiM cymaxy. [Ipum BHeceHHiI cymaxy y
CyXOMY BHUIJISII CHOCTEPIrajioch HEpiBHOMIpHE 3a0apBieHHsS 3pa3KiB, IO IOSCHIOETHCS
MOCTYIOBUM BUBIJIBHEHHSIM 3a0apBJIOIOYMX CHONYK. ToMy Oyllo NMPUHHATO pIlIEHHS MpO
BHECEHHs 1€l MPSHOLII Yy BHIJIS/II €KCTPAKTy Ha OCHOBI MOJIOYHOI CHPOBAaTKHU. BH3Ha4yeHO
PEKOMEH/IOBaHI IapaMeTpu TMPUrOTYBaHHA eKcTpakTy — Temneparypa 90...95°C 3
BUTPUMYBAHHAM NPOTAToM 10 XBUIIHH.

Ha ocHOBI mpoBeneHHMX HOCHI/PKEHb BHU3HAYEHO CYMICHICTH OOpaHHMX MPSHOLIIB 3
KHCJIOMOJIOYHOIO OCHOBOIO, PO3POOJICHO KOMITO3HIIT PI3HUX BB NPSHOIIB, A0 CKIANy SKHUX
BXOJISITh:
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- kommo3uiist Nel - nyxmsiHU#t niepetib, iMOHMp, KOpHLs Yy criBBigHomeHHi 1:1:1;

- kommo3uiisi Ne 2 - rBo3JMKa, TyXMSHHI Tiepelb, iMOoup y criBBinHomenHi 0,75:1:1;

- kommo3uiiis Ne3 - iMOup, KypKyma, cymax y criBBigHomenHi 1:1:8;

- xommo3uilist Ne4 - anic, TBO3aMKa, IMOUp, YOPHMIA Tiepells y crmiBBigHomenHi 1:0,75:1:1;

- kommo3uuisi Ne5 - nyxmsiHuit nepenp, iMOMp, KapJaMOH, MaXKUTHIK Yy CITiBBIIHOIIEHH]
1:1:0,75:1,25;

- kommo3uiisi Ne6 — anic, iMOUp, MyCKaTHUH rOpix, YOPHUIA Niepelb y criBBigHomenHi 1:1:1:1;
- kommo3uiist Ne7 - 0an’sH, iMOMp, KypKyma, cymMax y ciBBigHomenHi 1:1:1:8;

- kommo3uitisi Ne§ — iMOup, cymax y criBBigHOIIeHH] 1:8.

Jlns HajmaHHs 3pa3kaM CUPKOBUX BUPOOIB 13 BHECEHHSIM y CKJIaJl KOMIIO3HMIL cymaxy
HAJIOKHUX OPraHOJENTHYHUX Ta CTPYKTYPHO-MEXaHIYHMX BIIACTUBOCTEH OyJI0 BUpINIEHO
BUKOPHCTOBYBATH CTabLIi3aTOp CTPYKTYPH — MOAU(DIKOBAHUH KpOXMaib y KijbkocTi 1,7%.
JlonaBanHs craOimizatopa CTPYKTYpH — MOAU(IKOBAHOTO KPOXMAIO [0 CKIAAy
MacTonoJi0OHUX MPOJYKTIB 3 €KCTPAKTAMHU IPSHOILIB JI03BOJISIE 3HAYHO 3HU3UTH BMICT BUIBHOT
BOJIOT'H, 3ar00ITTH CIOHTAHHOMY BUUJICHHIO CUPOBATKH ITiJl Yac 30epiraHHs MpoIyKTiB.

Jlyis BCTAaHOBJIGHHSI XapaKTepy 3MiHU SIKICHUX MOKA3HUKIB JOCHIPKEHHS! POBOJIUIIUCH
nporsiroMm 5 ni6. KoHTpoib opraHonentUyHUX Ta (I3UKO-XIMIYHMX TOKa3HHWKIB  3pa3KiB
3IiHCHIOBANIM 4Yepe3 KOkHI 2 nodu. B sikocTi KOHTposo Oyino B3ATO CHp KHCIOMOJIOYHUIA
M’ SIKWH JIE€THYHUN HEKUPHUM.

CBDKOBUPOOJIEHI 3pa3Kd CHPKOBHUX BHPOOIB 3 NPSHOIIAMH Mald XapaKTepHHH
KUCJIOMOJIOYHHH CMak, B MIpPy COJIOHHH, 3 NPHUEMHUM NPUCMAKOM Ta apoOMaTOM BHECEHHMX
MPSHOIIIB: y 3pa3KaX, BHPOOJEHMX 3 BHUKOPUCTAHHAM Kommosuiii Nel— 3 mpuemHMM
apoMatoM Kopuili; Ne 2 — BiZ4yTHUM IPHUCMAKOM Ta apoMaToM TI'BO3AMKH; Ne 3 — cmak 3
JIETKOI0 KHMCIMHKOIO, 3 JIedb BIAYYTHMM KHCIYBaTO-IIPSHMM apoMaTroM cymaxy; Ne4 —
TapMOHIAHHUM TPUCMAKOM 1 NPSHO-COJIOAKYBATHM apoOMaTOM T'BO3AMKH Ta aHicy; Ne 5 —
BHUPaAXECHNM, 3 JHUMOHHHM BIJTIHKOM apoMaToOM KapAaMOHYy, Ta NPSHO-TipKyBaTHM
npucMakoM; Ne 6 — BHpaXXEHMM CMAkOM Ta 3allaXOM aHICy Ta XapaKTepHUM IIPUCMAaKOM
MYCKaTHOro Topixy; Ne 7 — IpsiHO-COJIOAKYBATUM 3amaxoM Oajl siHy Ta JErKOI0 TipYuHKOr0; Ne
8 — BHpaXEHHM KHCIyBATO-NIPSIHUM apoMaTtoM. KOHCHCTEHIiS BHUPOOJEHUX 3pasKiB —
ONHOpiJHA, HI)KHA, IUIACTHYHA, IIOMIPHO Mas3Ka, 3 HasSBHICTIO YAaCTHHOK BHECEHHUX
HAIOBHIOBAYiB, KOJNIp — OLJIMH 3 KPEMOBUM BiATIHKOM a00 0OYMOBIICHHIH KOJILOPOM BBE/ICHUX
HaIOBHIOBAYiB.

[porsirom 30epiranHs OpraHOJIENTUYHI TOKA3HUKH ICTOTHUX 3MiH HE 3a3HaBaJd, Ha 5-y
1100y 30epiraHHs CUPKOBUX BHUPOOIB TPAIUISUIMCh BUIIAJKH YaCTKOBOI BTPATH apoMary, HOsBH
HEBHPAXXEHOTO CMaKy, IO MOSCHIOETHCS BTPATOIO Mij Yac 30epiraHHs apoOMaTUYHHUX CIIONYK
NPSHOILIB. Y KOHTPOJI MPOTArOM mepimux 4-X Ji0 OpraHoJeNTHYHI MOKa3HHKH TaKOXK He
3MIHIOBQJIMCh, Ha 5-y 00y CriocTepiranach mosBa 3aHaJTO BUPaXXCHOIO KHCIOr0 CMaKy Ta
TPAIULUIMCH BUNIAAKU CIOHTAHHOTO BiAJIJIEHHS CHPOBATKH.

[Toka3HUK aKTHBHOI KHUCIOTHOCTI MPOTATOM MEpIIHX 3-X Ai0 ICTOTHO HE 3MIHIOBaBCS.
[lpu mnopanpuiomy 30epiraHHi BiIOYBaJOCh IOCTYNOBE 3HIDKEHHS IMOKa3HMKa AKTHBHOI
KUCIIOTHOCTI y cepequbomy 3 4,5 1o 4,2 ox. pH BianosinHo (puc. 1). Y KOHTPOIEHOMY 3pa3Ky
MOKa3HUK aKTUBHOI KMCJIOTHOCTI MpOTsiroM 30epiranus 3uu3uBcs 3 4,4 o 3,8 ox. pH.

[IpoanaiizyBaBIIHM BOJIOTOYTPUMYIOUY 3/IaTHICTh JIOCHIDKYBaHUX 3pa3KiB (puc.
2), MOXKHa 1MO0AYUTH, IIO y KOHTPOJLHOMY 3pa3Ky MiJl yac 30epiraHHsi CIOCTEpIrajioch
MOCTYIIOBE 3MEHILIEHHS BOJIOrOYTPUMYIOUoi 31aTHOCTI 3 19,2 1o 16%. Y 3pa3kax CHpKOBHX
BUPOOIB 3 NPSHOIIAMH MOKa3HUK BOJOTOYTPHUMYIOUOi 3[ATHOCTI MPOTATOM YChOTO IMEpiony
30epiraHHs 3aJIMIIABCS NPAKTHYHO Oe3 3MiH, 1[0 MOXXHA MOSICHUTH HAsSBHICTIO Y MPSHOIIAX
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CIOJIYK, 3[aTHUX TaJbMyBaTH MiKpoOiOJIOrivHI MpolecH MijJ Yac 30epiranHs NPOAYKTIiB 1 TUM
caMMM 3aro0iraTi NOripIICHHIO BOJIOTOYTPUMYIOUHX BJIACTHBOCTEH 3TYCTKY.

jan)

S{ 4,6 [ kOHTPOJTB

S 44 S B 3pasok Ne 1

4 ° i T

S 42 _ & 3pazok Ne 2

?3 4 §éz & 3pasok Ne 3
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‘E > §%é 3pasox Ne5

g 307 §éé 3pasox Ne6

> | S HINAE 1 Y
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riepmia g100a Tpers qoba m'sita 1o6a © 3pasok Ne 8

Puc. 1. 3mina akmugnoi Kuciomuocmi cupKoeux eupooie npomszom 30epizanus.
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Puc. 2. 3mina 6onozoympumyrouoi 30amuocmi cupKogux upoodie 3 NPAHOUWAMU RPOMAZOM 30ePicanH.

Bucnosku.

Tepmin 30epiranHsi CUPKOBUX BHUPOOIB 3 MPSHOIIAMHU CTAaHOBUTH He Oiibmie 3-x 110
nipu Temrnepatypi 4 + 2°C, 1o BiANOBIAa€ BUMOraM JIEPKCTaHIAPTY.

JlonaBaHHs NPSIHOLIIB, X KOMIIO3UIIH Ta €KCTPAKTIB IPSHOLIIB A0 KUCIOMOJIOYHOT
OCHOBH JIO3BOJISIE YPI3HOMAHITHUTH CMaKOBI XapaKTEPUCTUKU Ta PO3IMIMPUTH ACOPTUMEHT
MacTonoJiOHUX  KUCIOMOJIOYHUX IPOAYKTIB. BHKOpUCTaHHS MPUPOIHIX  POCIMHHUX
KOMITOHEHTIB CIIPUATHME ITiJBUIICHHIO O10JIOTIYHOI IIIHHOCTI MPOYKTIB.
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VJIOCKOHAJIEHHS TEXHOJIOT'TI BOPOILIHSAHUX
KOHAUTEPCbKUX BUPOBIB 3bA'TAYEHUX MTPOAYKTAMH
IHHEPEPOBKHU MOCBKHUX BOJOPOCTEHU

[Mapan JI.O., Bypa I'.M., llapan A.B.

Anomauin.llposedeno ananimuuni ma excnepumMeHmanvbhi OO0CHiOJNCeHHs, HA
OCHOBI AIKUX YOOCKOHANEHO MEXHONO2i0 OOPOWMHAHUX KOHOUMEPCLKUX 6Up0DIs,
30azavenux npoOyKmamu nepepooKu MOpcbKux eodopocmell. Jlocniodceno 6nuug
0b6panux HOCiig 100y Ha Qizuxo-Ximiuni npoyecu 8 micmi; AKICMb i Xapyogy YiHHICb
ecomogux upobie; eniue Oypux eodopocmell na npoyec 30epicanms Kekcig. 3
VPAxXy6aHHAM CHIYNeHA 3ac80I086aHOCMI U100y 3 MOPCbKUX 000a80K ma mpam

OCHOBHO2O0 ~ eleMenma  Npu  MEXHONOCIYHOMY — Npoyeci — GU2OMOGNeHHs
KeKCI66CMAHOBIEHO  ONMUMAbHe 003V8AHHS NPOOYKMIE  NepepodKu  MOPCbKUX
600opocmeli.

Knrouoei cnosa:oopownsni konoumepcoki aupobu, npooykmu nepepobKu MOPCLKUX
6000pocmell, OnNMUMAnbHe 003y8aHHsl, NOKAZHUKU IKOCHIL.

Beryn.Y 3B’s3Ky 3 NOCTIHHMM IOTIPUICHHSM CTaHy HaBKOJMIIHBOI'O CEPEOBHINA Ta
Hacyiakamu aBapii Ha YopaoOuinbebkii AEC, ais mikiuiuBux GpakTtopiB HEraTUBHO BILUIUBAE HA
HaceleHHs Hamoi KpaiHW, [0 NPU3BOAUTH 10 BHHHMKHEHHS PI3HOMAaHITHHX 3aXBOPIOBAHb,
30KkpeMa, HomnedinuTHUX. 3a nmanumu BcecBiTHBOT opranizanii oxoponu 3xopos's (BOO3),
MATOJIOTIYHI CTAaHW, BUKIMKaHi Ae(dilUTOM HOMy, MOCIIAIOTh TPETE Micle Yy CIUCKY 38
HaiOUIbII momMpeHux HeiHdekuiiinnx xBopoO6. B VYkpaini, sika posramoBaHa y 30HI
NpUpOJHOro nediuuTy Hoay, HaHa mpoOieMa 3 KOXXHMM pOKOM HaOyBae Bce OUIBILIOLN
Mmacmrabnocti. Creorogni YkpaiHa mnepeOyBae Ha TpPeThbOMY 3 KIHIS Micli 3a piBHEM
CHOXKMBaHHS oy, a moHax 85% HOBOHAPOMKEHUX MAIOTh BPO/PKECHUN HOIHUN Te(ilunT.

Hecraua iiony B oprani3aMi JIIOAWHU MPU3BOAUTH JO BUHUKHEHHS PI3HHUX MATOJOTiH Ta
3axXBOpIOBaHb (TOpylIeHHs (QYHKLIT IIUTOMOMIOHOI 3aJ03U, WIO BHUKIMKAE 3aTPUMKY
PO3YMOBOro Ta (hi3UYHOrO PO3BUTKY JITEH, HEBPOJOIIYHHN KPETHUHI3M, MOTIpLICHHS 30Dy,
[JIyXOHIMOTY, TilOTHPEOiAn3M, Oe3IUTiIAHICTh, BUKH/HI, MEPTBOHAPO/PKYBAHICTb, MiIBUIICHY
JUTSYY CMEpPTHICTb, aTEPOCKIIEPO3, APUTMIIO, IMiJABHUIIECHHS THCKY, MOPYIIECHHS NCHXIYHHX
GyHKIIH y aiTed Ta JOpOCHX, MiABUIIEHY YYTIMBICTH JIO PaJiOaKTUBHOTO ONPOMIHEHHS).
OxpiM TOro, HecTaya HOAY CIPUYMHSE €MOLIWHE HANPY)KEHHs, IMYHOJIOTIYHI BiJIXWIICHHS,
3HM)KYE CHEPriliHICTh, MPALEe3AaTHICTh, MPU3BOAUTH J0 IIBHUIKOI BTOMIIOBAHOCTI [1].

Kopekuito MIKpOHYTPIEHTHOTO CKJIaJy palioHy XapyyBaHHsS HAcelleHHS MOXKHa
MPOBOJMTH PI3HUMH LIIIXaMH, 30KpeMa:

® J10/1aBaHHsI JI0 OOPOILIHA BUIIMX COPTIB BUCIBOK;

® [iBUIICHHS BHUXOAY OOpOIIHA 3 MOXIIMBICTIO BKJIIOYEHHS B HBOTO BCIX YaCTHH
AJICHPOHOBOIO MPOLIAPKY Ta 3aPOJKY;

® J[0/IaBaHHsI XIMIYHUX MpernapariB 10 OOPOILIHA BUIIOTO COPTY TOLIO.

CBiTOBHIi Ta BITUMBHSHMII JIOCBIJ 3aCBiI4ye, IO HAHOLIbII e(peKTUBHUM 1 JOLUIBHUM 3
€KOHOMIYHOI, COLaJIBHOL, Tir€HIYHOI 1 TEXHOJIONYHOI TOYOK 30pY 3aXOIOM Kap/HHAILHOTO BHPILICHHS
npolIieMy € po3poOKa 1 HANIArO/PKEHHS BUPOOHMIITBA PI3HOMAHITHUX CIELiaIbHUX ((DYHKINOHAJIGHIIX)
XapyoBUX MPOIyKTiB. [Ti/1 OCTAHHIME PO3YMIIOTh TaKi Xap4OBI MPOLYKTH, SIKi IIPY ILOJCHHOMY BXKHBAHHI B
TPMIIMHUX KUIBKOCTSX MaloTh, OKPIM 3arayibHOl XapuoBOI IHHHOCTI, 3IATHICTH —cCrielipidHO
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MATPUMYBATH Ta PEryJIFOBaTH KOHKpeTHi (iziovtoriudi QyHKiii, OloxiMiyHi peakiii, 30epiratd i
TIoKpatiyBaTy (izndHe 1 (i3ionoriunHe 3710pOoB'sl JIFOMUHH (3HKYBATH PU3HK BUHUKHEHHS 3aXBOPIOBAHb).

OpHUM 13 HampsiMiB TOKPAIIEHHS 30pPOB’S € BHUKOPHCTAHHS XapyOBHX IPOIYKTIB
(YHKI[IOHAJIBHOTO TPHU3HAYEHHs, Y T.4. OOpOIIHSHMX KoHauTepcbkux BUpoOiB (BKB),
ockinbky BKB € 4acTUHOO 1I0OEHHOI0 CIIOKUBAHHA.

Cepen Benukoro pizHomanitTTsi BKB OiibliicTs Jtofel BiIaloOTh repeBary COI0AKHM
OOpOLIHSHMM BUpoOaM Mayoi Bard. B 1bOMy BHIQJIKy KEKCH 3a MONYJISPHICTIO 3aiiMaroTh
ofgHe 3 mepumx Micip. [1IBuaKO, Jerko, HEAOPOro, KOPHCHO, B MIpy KaJOpiiHO, COJNOJKO,
JIOCTYITHO — OCh HETMOBHMI MEpPeNiK BIACTHBOCTEH, SIKi CXWIISIOTh Halll BUOIp B CTOPOHY came
upsoro Buxy bKB [2].

[IpoBeneHuii HaMu JTiTepaTypHHUIA OIJISL]] [MOKa3aB, 10 MOPCHKI BOAOPOCTI HAJNIEKATh 10
VHIKaJbHUX JDKEpENT Makpo- Ta MIKpPOEJIEeMEHTIB, OUIKIB, BiTaMiHIB Ta IHIIMX Oi0JOTTYHUX
peuoBuH. Bomopocti MicTath MiHepaiibHi pedoBuHH, sk K, Na, Mg, Ca, Si, S, Cl, I, itamiaun
A, By, By, Bs, Bg, Bi2, C, D, E, PP, nonineHacuueHi »upHi KUCIOTH, pepMeHTH, (iToropMoHH,
aJIbI'IHOBY KHCIIOTY, aMIHOKHCIIOTH, Toicaxapuiu [3].

MeToau nociimkensb. J{OCTiPKeHHS 3 BU3HAYEHHS SIKOCTI CUPOBUHM, HariB)aOpUKaTiB i
TOTOBHMX BHPOOIB MPOBOMIIN 3 BUKOPUCTAHHSIM 3araIbHOIPHIHATHUX 1 CHELIAIbHIX METOIIB.

VY 3B’s13Ky 3 TUM, L0 BUKOPUCTaHHs Oypux Bojopocreit y texnosorii BKB mo uporo
yacy Oyno He Bimomo, To juisi 30aradenHss bKB namu Oyno obpaHo — Fucusvesiculosus i
Ascophyllumnodosum— 0ypi Bomopocti OaceitniB binmoro mops (ConoBerpki OCTPOBH)
BupobHuuTBa CeB[IMHPO, M. Apxanrenbcbk (Pocist). OCHOBHI BiJOMOCTIIIOZOXIMIYHOTO
CKJIaJly JOCITIDKYBAHHX BOJIOPOCTEl HaBeIeHO B Taou. 1.

J1s1 OCITiIDKEHHST BUKOPHCTOBYBAJIM TIOPOILKH BOJIOPOCTEH 3 CEpEHIMH PO3MIpaMH YaCTHHOK —
0,5 MM, rigparoBani npotsirom 10+5 xB npu Temuneparypi Boau 40+5 °C [3].

Jlo3yBaHHs HOCIiB 3ailiCHIOBAIN 3 po3paxyHKy 3abe3nedeHHs 30% no6osoi morpedu B
roxi (45 mxr) y 100 rdoprudikoBanorokekca (1 mr.) 3 ypaxyBaHHSIM CTYIIEHS 3aCBOIOBAHOCTI
Homy 3 IMX MPOAYKTIB Ta BTPATH OCHOBHOTO EJIEMEHTA IIPH TEXHOJIOTIYHOMY TMpoleci
urotoBieHHs BKB. 3a xoHTpombHHI 3pa3ok ciiyryBajia peuentypa Kekcy «CTOIMYHOTO».
PenenTypu KekciB, KOHTPOJIBHOTO 3pa3ka Ta 3pa3KiB, 30araueHuX MPOAYKTaMH MepepoOKH
MOPCBKHX BOJIOPOCTEii, HaBeeH1 y Tab. 2.

Tabnuys 1.
Ximiunuit cknad npodykmis nepepodxku 6000pocmeli
Ckaanosi IIpoaykT nepepodKU BoAOpOCTei
Fucusvesiculosus Ascophyllumnodosum

Hon, r 0,41140,10 0,81140,10
Byrnesoau, % 59+1 60+1
- KIIITKOBHHA 4,9+1 5+1
- MaHiT 8,6£1 4,4+1
- aJIbFiHOBA KHUCJIOTa 35,4+1 32,9+1
Binku,% 8,0£1 9+1
- BiJIbHIAMiHOKUCIIOTH 0,175 0,218
Kupn,% 3+1 1+1
MiHepaibHi e1eMeHTH, % 20+1 21«1
Bosnora,% 10«1 9+1
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Tabnuys 2.
Peyenmypa kexcis
Penentypa, r
CupoBuHa Kontpoas 3 Fucus 3 Ascophyllumnodosum
vesiculosus
Boporuxao 100 100 100
Macio 76,5 76,5 76,5
Lykop 76,5 76,5 76,5
Siins 45,5 45,5 45,5
PosnymryBay 3,5 3,5 3,5
Baninin 1,15 1,15 1,15
Mak 1,00 0,20 0,45
Fucusvesiculosus -—- 6,43 -—-
Ascophyllumnodosum --- --- 3,24

TexHomorist BUPOOHHWIITBA KEKCIB CKJIAJa€ThCs 3 HACTYMHHUX CTajiil: MiAroTOBKa
CHPOBHHY; 30MBaHHs Macia BEPIIKOBOIO 3 JAOAABAHHAM IYKPY Ta S€Lb; A0AaBaHHs OOPOIIHA
Ta pO3IyllyBauya; JOJAaBaHHs BaHUIIHY Ta MakKy. Y TOTOBHX BHpoOax sl MacCKyBaHHS
MOPOILIKY BOJOPOCTEH BUKOPUCTOBYBAIM Mak. IliIroTOBJIEHI BOIOPOCTI Ta MaK BHOCHJIM Ha
OCTaHHI¥ cTajii npurotryBaHHs TicroBoro HamiBdadpukaty. Kexcu Bumikaiu npotsirom 40 xB

nipu temmneparypi 200...220?C[2].
JlocmimKyBanu BILTUB 00paHUX HOCITB HOIy Ha (i3MKO-XIMIUHI MPOLIECH B TICTI; SKICTh
1 XapyoBy LIHHICTh TOTOBUX BUPOOIB; BILIMB OYpHX BOIOPOCTEH HA Mpoliec 30epiraHHs KeKCiB.
XiMIYHUHA CKIIaJl KEKCIB MEPEBIPsUIM PO3PAXyHKOBUX ILIAXOM (Tadur. 3).

Ximiunuit cknao xekcie

Tabnuuys 3.

IoxpurTs 1060B0OI NOTPEOH 32
ToGosa Bwict B 100 r kexcy paxyHok B:xkuBaHHs 100r kekcy, %
CxaanoBi | morpe6a Ges 30ara4eHoro 30ara4eHoro
opramizmy 106a- Fucus Ascophy- oe3 Fucus Ascophy-
vesicu- | llum 100aBOK vesiculo- llum
BOK
losus nodosum sus nodosum
Binku, % 50 6,45 6,61 6,53 12,9 13,22 13,06
Kupn, % 51 25,00 25,01 25,00 49,00 49,04 49,02
Byraeso-
an,% 288 53,6 53,70 53,65 18,61 18,65 18,63
MiHepaJibHi €JIEMEHTH, MI
Kanbuiii 1100 25,38 27,31 26,34 2,31 2,48 2,39
®Docdop 1200 81,25 81,33 81,27 6,77 6,78 6,77
Marwiii 350 21,3 22,44 21,98 6,09 6,41 6,28
3auizo 17 1,09 1,11 1,10 6,41 6,53 6,47
Mon 0,15 0,0048 | 0,05048 |0,05048 3,20 33,30 33,30
Cejien 0,10 0 0,01 0,01 0 10,00 10,00

PesyabTaTn Ta o6roopennsi. OnepxaHi pe3yabTaTH HOKa3aiH, IO

JI03YBaHHSI

MIPOJYKTIiB

nepepooKu

MOPCBKHX

BOJOpOCTEH
Ascophyllumnodosumsne moripurye SIKiCTh TOTOBHX BHpPOOIB 1

JIO3BOJISIC

MIKPOHYTPIEHTHUH CKJIaJ| Ta MOJOBXKUTH TEPMiH 30epiraHHs KEKCiB.
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Ha ocHoBi mociimkeHb po3po0ieHO IPOSKT HOPMATUBHOI JJOKyMEHTAIl1 Ha OOPOILHSHI
KOHJUTEPChKI BUpOOH, 30aradeHi MpoayKTaMu rnepepoOKu MOPChbKUX BojopocTeil. Pe3ynbraTu
J1200paTOPHUX JIOCHI[DKEHb MIATBEPHKEHO y BHUPOOHMYMX YMOBaX Kade-KOHAUTEPCHKOI M.
JIHITIpONEeTPOBCHK.

Bucnoskmu.

1. 3 ypaxyBaHHsIM BTpar Hoay 3 HociiB npu uroroBiieHHi BKB i crymens #oro
3aCBOIOBAHOCTI OPraHi3MOM JIIOJMHHA BU3HAYEHO J103yBaHHs 30aravyBadiB, 1o 3a0e3neduts 30
% noboBoi nmotpedu B 1IbOMY MiKpOHYTpieHTi npu crioxuBanHi 100 r kekciB: Fucusvesiculosus
— 6,43%, Ascophyllumnodosum — 3,24% na 100 r 6oporuHa.

2. BcranoBiene 103yBaHHS HPOJYKTIB IEpepoOKH MOpPCHKHUX BHUPOOIB JI03BOJISIE
oJIep)KaTH TOTOBI BUPOOM BHCOKOI SIKOCTI 3 rapaHTOBAHUM BMICTOM HOAY Ta IIOJIOBXKEHOIO
TepMiHy 30epiraHHsi.

3. Taxi 30araueHi OOpOIIHSHI KOHIUTEPChKI BUPOOM MOXYTh OYTH BKIIIOYEHI B
pallioHd MacoBOr0, MPOPIIAKTUYHOrO Ta AUTSIYOrO XapUyBaHH:.

JIITEPATYPA.

1.Iepeoepiii B.I', Conostiosa A.A. Viomma memoctatHicTh — mpoGiema aepikaBHa//
[IpoGnemu xapuyBanhs Ta 370poB’s. —K., 2005. — 460c.

2.Texnonoziss GOpOUHAHUX KOHOUMEPCLKUX 1 XMi600y10uHUX 6upobig: HaBY. 10ci0. / 3a
3ar. pea. .M. Jluciok. — Cymu: BT]I «YHiBepcutercbka kuuran, 2009. — 464 c.

3.bapawrxos K. CpaBuutenbHasOnoxumusi Bopopocteid. — M.: IluiieBasnpom-crb,
1972. 336 c.

ABTOpCBKa 10BiaKa.
1. Hlapan Jlapuca Onexcauopisua, K.m.H., Ooyenm, KagheOpa mMexHoNo2li XapuyeamHs ma pecmopaHHo20
6isnecy, Hayionanohuil ynieepcumem xap4osux mexnonocii, e-mail: Larisharan@ukr.net
2. bBypa I'anna Mukonaiena, cmyoenmka 5 Kypcy, ghakyivmem 20meibHO-pecmOPAHHO20 Ma MypucmuiHo20
6isnecy, Hayionanenuil ynisepcumem xapyoeux mexHonoeii
3. Llapan Anopiii Bacunvosuu, k.m.H., Ooyenm, Kageopa mexnonozii 36epicanns ma nepepoOKU 3epua,
Hayionanenuil ynisepcumem xap1ogux mexvonoziu, e-mail: Asharan@ukr.net

40 ——Ukrainian Food Journal N¢ 1——



Food Technologies

UDK 759.873.088.5:661.185

INTENSIFICATION OF SURFACTANT SYNTHESIS OF
ACINETOBACTER CALCOACETICUS IMV B-7241 ON ETHANOL IN
PRESENCE OF ORGANIC ACIDS

Anastasiia Konon, Kseniia Chebotaryova

Abstract. It was determined that the neutralization of the medium by the KOH
solution in the process of Acinetobacter calcoaceticus IMV B-7241 cultivation with the
subsequent adding of the fumarate (0.01 %, precursors of the gluconeogenesis) and citrate
(0.01 %, the regulator of lipids synthesizes) at the end of the exponential growth phase was
accompanied by the increasing surfactant synthesis by 1.2-fold comparing to the same
indexes without neutralization and by 3.5-fold comparing to the cultivation of bacteria on
ethanol without organic acids and pH regulation. The increasing of the surfactant
synthesis in the presence of organic acids was caused by the 1.7—7-fold increased activity
of the biosynthesis enzymes of glycolipids and aminolipids as well as the simultaneous
functioning of two anaplerotic ways.

Key words: Acinetobacter calcoaceticus IMV B-7241, surfactant, fumarate, citrate,
intensification of synthesis

Introduction. Microbial surface active substances (surfactants) are able to reduce
surface and interfacial tension, absorb heavy metals, and increase the efficiency of remediation
of oil polluted ecosystems, exhibit antimicrobial and antiadhesive effects against pathogenic
microorganisms. Due to the unique properties of microbial surfactants they can be used in
various industries [1].

In the previous researches it was shown that the Acinetobacter calcoaceticus IMV B-
7241 strain, isolated from oil-contaminated soil samples, synthesized the surfactants while
growing on hydrophilic and hydrophobic substrates [2]. The conditions of IMV B-7241 strain
cultivation on ethanol providing maximum rates of surfactant synthesis were set.

Nowadays, the world's main raw materials for the surfactant synthesis are hydrophobic
substrates (usually n-hexadecane and liquid paraffin). It should be noted that ethanol is much
cheaper and more technological substrate comparing with hydrophobic water insoluble
substances. The use of ethanol for the surfactant biosynthesis can reduce the cost of cultivation
but the yield of the desired product remains low. One of the approach to improve the efficiency
of microbial technology is to introduce exogenous biosynthesis precursors into the medium —
intermediate products of metabolism of the growth substrate (primary metabolites), which are
the source for the constructive metabolism or synthesis regulators (inductors) of the target
product.

Thus, it was previously shown that introduction of 0.2 % fumarate (precursor of
gluconeogenesis) and 0.1 % citrate (regulator of lipid synthesis) at the beginning of the
stationary growth phase of Rhodococcus erythropolis EK-1 on ethanol was accompanied by the
increase of surfactant synthesis by 40-100 % comparing with bacteria growing on medium
without fumarate and citrate [3]. The increasing of surfactant synthesis under these conditions
was caused to the strengthening of gluconeogenesis that was confirmed by 1.5 and 3.5 fold
increase of the isocitratelyase and phosphoenolpyruvate (PEP)-synthetase activity (the key
enzymes of glyoxylate cycle and gluconeogenesis, respectively), and also lipid synthesis, that
could indicate the 1.5-fold reduction of isocitrate dehydrogenase activity [3]. The increase of
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surfactant concentration by 1.5—-1.7-fold in the case of introducing into the nutritive medium of
R. erythropolis EK-1 with n-hexadecane fumarate 0.2% and 0.1% citrate was caused by the
intensification of trehalose mycolates synthesis that was confirmed by the 3—5-fold increase of
the activity of PEP-synthetase and trehalose phosphate synthase, respectively [4].

As surfactant synthesized by A. calcoaceticus IMV B-7241 on ethanol is complex of
glyco-, amino- and neutral lipids [2], we assumed that the introduction of fumarate and citrate
into the medium, as well as for the strain of R. erythropolis EK-1, might be accompanied with
the increase of the surfactant biosynthesis.

The aim of the work was to study the possibility of A. calcoaceticus IMV B-7241
surfactant synthesis intensification on ethanol in the presence of fumarate and citrate.

Materials and methods. The indexes of surfactant synthesis and bacteria growth -
concentration of biomass, the surface tension (o;) of cell-free cultural liquid, the conditional
surfactant concentration (CSC*, dimensionless), the emulsification index of cultural liquid
(E24, %)- were determined as it was described in our previous works [2—4]. The amount of the
exocellular surfactant (g/L) was determined by the gravimetric method after the extraction
from the supernatant of cultural liquid with mixture of methanol and chloroform [2]. The
surfactant synthesizing ability was determined as the ratio of the concentration of the
synthesized surfactant (g/L) to the concentration of the biomass and expressed in g of
surfactant / g of biomass.

Results and discussion. At the first stage, similarly to the researchers conducted with
R. erythropolis EK-1 [3, 4], we studied the influence of precursors (0.1-0.5%) on the surfactant
synthesis in the case of their addition into the medium with ethanol in the late exponential and
the beginning of the stationary growth phases of A.calcoaceticus IMV B-7241. It was
determined that the introduction of fumarate and citrate hardly affected the synthesis of
surfactants. In this regard, at the next stage of the research the concentration of fumarate and
citrate were reduced and organic acids were introduced into the ethanol containing medium at
the beginning of 4. calcoaceticus IMV B-7241 cultivation or in the late exponential growth
phase. It was shown that the highest rates of surfactant synthesis were observed in case of
simultaneous introduction of fumarate and citrate (0.01 %, Table). Thus, the addition of 0.01 %
of organic acids in the medium with ethanol in the late exponential growth phase of A.
calcoaceticus IMV B-7241 was accompanied by the increasing of the concentration of
synthesized surfactants almost by 3 times (from 1.7 to 5.0 g/L) comparing with the cultivation
of bacteria on the medium without fumarate and citrate (Table). In the case of addition of
organic acids in concentration 0.02 % the increase of surfactant synthesis to 3.2 g/L was
observed (almost two-fold higher than on the medium without organic acids). It should be
noted that unlike R. erythropolis EK-1 [3, 4], in the process of 4. calcoaceticus IMV B-7241
cultivation either on ethanol or on ethanol in the presence of fumarate and citrate, the
emulsification index of cultural liquid was almost unchanged.

At the next stage the activity of enzymes of surfactant biosynthesis with the introduction
of organic acids (0.01 %) into the medium with ethanol was analyzed. The experiments have
shown that under such conditions the 1.7-7.0-fold increase of the activity of all enzymes was
obtained excepting isocitratelyase, activity of which was almost the same. The increase of
PEP-synthetase and PEP-carboxylase activity (more than 7 and 2.4 fold compared with the
activity on the medium with ethanol without organic acids) was the most significant. These
results may be evidence of the strengthening of glycolipid surfactant synthesis during the strain
IMV B-7241 cultivation. The proof of this was more than 3-fold increase of the trehalose
phosphate synthase activity — a key enzyme of the biosynthesis of trehalose mycolates. The
increasing of isocitrate dehydrogenase and NADP'-dependent glutamate dehydrogenase
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activity and 2-oxoglutarate dehydrogenase absence in the process of growth strain IMV B-7241
on ethanol in the presence of fumarate and citrate may indicate the increasing of aminolipids
synthesis.

Table 1
Surfactant synthesis by A. calcoaceticus IMV B-7241 on ethanol in the presence of different
concentrations of fumarate and citrate

. . . Surfactant concentration, Emulsification index**,
Concentration of organic acids* g/L %
Citrate, 0.01 2.6x0.13 91+4
Citrate, 0.02 2.6x£0.13 100+5
Citrate, 0.1 1.9+0.10 87+4
Fumarate, 0.01 2.8+0.14 10045
Fumarate, 0.02 2.5+0.12 87+4
Fumarate, 0.1 2.1+£0.10 88+4
Citrate, 0.01 + Fumarate, 0.01 5.0£0.25 89+4
Citrate, 0.02 + Fumarate, 0.02 3.24+0.16 79+4
Citrate, 0.1 + Fumarate, 0.1 2.8+0.14 88+4
Control (without organic acids) 1.7+0.09 88+4

* The introduction of citrate and fumarate was conducted in the late exponential growth phase (48 h).
** Sunflower oil was used as substrate for emulsification.

The patterns of precursors biosynthesis influence on the formation of 4. calcoaceticus
IMV B-7241 surfactant were determined. They differed from those for the strain R.
erythropolis EK-1 [3]: firstly, the optimum concentration of fumarate and citrate for the strain
IMV B-7241 was 10-fold lower; secondly, the presence of organic acids increased only the
synthesis of surfactant and thirdly, the effect of simultaneous use of organic acids in the
nutritive medium with ethanol pronounced — the concentration of surfactant increased almost
by three folds, while for the strain R. erythropolis EK-1 it increased only twice.

Our results also differ from those ones in the literature. Firstly, the literature describes
the increase in surfactant synthesis in the presence of citrate only, which was introduced into
the nutritive medium at the beginning of the cultivation [5, 6]. Secondly, the optimal
concentration of citrate was 0.5-1.0 %. With such concentration citrate can be seen not as a
regulator of lipid synthesis but as the additional growth substrate. It should be noted that we
have not found the information about the intensification of surfactant synthesis by
simultaneous introduction into the medium either citrate or C4-dicarboxylic acids.

The decrease of pH to 5.5-5.7 of the cultural broth was observed on the second day of
the A. calcoaceticus IMV B-7241 cultivation on ethanol and by the end of the cultivation pH
decreased to 4.5 — 5.0. The most bacteria transport the salts of organic acids into the cells by
the symport with proton. Neutral pH is optimal for such process [7, 8]. Thus, we assumed that
the medium neutralization during strain cultivation (and before the addition of organic acids)
would be accompanied by the increasing of the surfactant synthesis. The pH of cultural fluid
was maintained at a neutral level by addition of 1 N KOH (NaOH) during the process of
cultivation.

It was shown that maintaining of the pH at neutral level during bacteria cultivation
either on ethanol or ethanol with organic acids was accompanied by the increasing surfactant
concentration and surfactant synthesizing ability comparing with the process without pH
regulation. It should be noted that the maximum intensification of surfactant synthesis
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(surfactant concentration 6.0 g/L, surfactant-synthesizing capacity 6.2 g surfactant/g biomass)
was observed during the simultaneous introducing of fumarate and citrate into the ethanol
medium, as well as the use of KOH solution for the maintaining pH at rate of 7.0. The
neutralization of the cultural liquid by sodium hydroxide was accompanied by the decrease of
the surfactant synthesis and surfactant-synthesizing capacity by 10-12 % comparing to the
indicators obtained with KOH regulation. The cultivating of the IMV B-7241 strain on ethanol
in the presence of organic acids and using of KOH as titration agent the emulsification index of
the cultural liquid increased (by 7-9 %) comparing with the process without pH regulation.

Further experiments showed that sodium cations were inhibitors of the enzyme activity
of the surface-active glyco- (PEP-synthetase) and aminolipids (NADP'-dependent glutamate
dehydrogenase) biosynthesis by 4. calcoaceticus IMV B-7241. Thus, the activity of PEP-
synthetase and glutamate dehydrogenase decreased by 1.8 and 5 fold respectively in the
presence of 50 mM of Na' in the reaction mixture. It was interesting to note that 2-fold
reduction of PEP- carboxylase (the enzyme of the anaplerotic reaction filling the pool of Cy-
dicarboxylic acids) activity was observed in the presence of sodium cations in the medium with
ethanol for strain IMV B-7241 cultivation.

These results should be considered in the development of microbial surfactants
biotechnology particularly while choosing the titration agent.

Organic acids were introduced into the medium with ethanol as sodium salts while
studying the influence of the fumarate and citrate on the surfactant synthesis by strain IMV B-
7241. Obviously their replacing with potassium salts may be accompanied by the increase of
surfactant synthesis. Clarification of these issues will be studied in our future researches.

Conclusion. Thus, the possibility of the increasing of A. calcoaceticus IMB B-7241
surfactant synthesis on ethanol while maintaining the pH at a neutral rate by KOH and addition
of fumarate and citrate (0.01 %) in the late exponential phase of growth was established. The
obtained results had shown the possibility of the regulation of surfactant biosynthesis by A.
calcoaceticus IMV B-7241 resulting in increasing of biosurfactant concentration.
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National Academy of Science of Ukraine)
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IHTEHCU®IKANIA CUHTE3Y HOBEPXHEBO-AKTUBHUX
PEYOBHUH NOCARDIA VACCINII K-8 HA I'/IIHEPUHI
BHECEHHSAM EK30I'EHHUX ITOIIEPEJTHUKIB

Xom’sik JI.I., Kynps H.B.

Anomauin. Iloxazano modcnugicmo inmencugixayii 6iocunmesy nogepxmeso-
axmusnux pevosun (IIAP) npu xynemueyeanni Nocardia vaccinii K-8 na eniyepuni
6HECEHHAM eK302eHHUX NONePeOHUKI8 8Yeles00Hol ma ninionoi npupoou. JJooasanist
emoxosu (0,05 %) i consunuxosoi onii (0,1 %) y kynomypanvhy piouny Ha no4amxy
cmayionapnoi gazu pocmy wmamy K-8 npusooums 0o niosuwenns cunmesy INAP na
45-50 % y nopisnanHi i3 NOKA3HUKAMU HA CepeOosuLyl Oe3 eK302eHHUX NONEPEOHUKIE.

Knwouosi cnoea: Nocardia vaccinii K-8, nosepxmneso-axmusni peuogunu,
eniyepun, inmencughixayis 6iocunmesy

Beryn. YhponoBk OCTaHHIX pOKIB TOBEPXHEBO-aKTHBHI PEUOBUHU € 00’ €KTOM
IHTEHCUBHUX TEOPETHYHHUX 1 NPUKIAAHUX [OCHI/UKEHb, IO 3YMOBJIEHO IX MOXKJIUBUM
NPaKTUYHUM BUKOPHCTAHHSIM B IPOMMCIOBOCTI, a TAaKOX I OYMIIECHHS HABKOJIUIIHHOTO
cepenoBuina [1, 2]. Ilepearamu ITAP MikpoOHOTO MOXO/KEHHS Mepell CUHTETHYHUMH
aHasoraMu € ix OiojierpamadenbHICTh, CTIMKICTh y €KCTpEeMallbHUX yMOBax, pi3HOMaHITHa
OioyoriyHa aKTHBHICTH Ta HE TOKCHYHICTH, a Taki IX BJIACTMBOCTI, $K 3JaTHICTH 10
eMYJIbI'YBaHHS, 3HI)KEHHS TOBEPXHEBOrO Ta MK(a3HOr0 HATATY, AO3BOJISIOTH CIIOAIBATHCS HA
MOXIIUBICTB TX BUKOPHCTAHHS JIJIsl BUPIIIEHHS Py riodanbHux npobiem [2, 3]. Ha ceoroami
BupoOHULTBO [TAP € nocuTh BUCOKOBAPTICHMM Yepe3 BUKOPUCTAHHS JIOPOrHX CyOCTpaTiB Ta
CKJIQJIHOTO OONAaJHAHHS JUISi OUMINEHHS 1 KOHLEHTPYBaHHS IIJIbOBOIO IPOAYKTY.
[HTeHCU(iKyBaTH CHHTE3 IUJILOBOIO MPOJAYKTY MIKpOOpPTaHi3MaMH MOXKHA 3a PpaxyHOK
BHECCHHS €K30T€HHUX IIONEPEIHUKIB Yy CEpelOBHIIE KyJIbTHBYBAHHA IPOAYLEHTA,
CIPUATIMBUMA BIUIMB SKMX 3YMOBJIEHHMH iX BKJIIOYEHHSAM Yy IPOLECH KOHCTPYKTUBHOI'O
MeTaboiizMy abo peryisinielo CHHTe3y LiaboBoro npoaykry. llomo mkepena Byrierro, To
OJTHMM 3 MOXKJIMBUX cyOcTpatiB s oaepxanns [IAP e riinepuH, mo y BeJIMKUX KiUIBKOCTSX
YTBOPIOETHCS SIK MOOIYHHMN MPOAYKT BUPOOHHIITBA Oloau3ento. BUKOpUCTaHHS riinepuHy y
MIKpOOIOJIOrIYHOMY CHHTE31 BHUPIMIMTH IMpoOieMy #oro yTwmizamii i 3HAYHO 3/CUICBUTH
Baprictb [IAP, a TakoX [03BOJNUTH CYTTEBO MIABUILIUTH PEHTAOENbHICTH BHUPOOHMIITBA
Gioau3ento.

VY nonepenHix HOCIIIPKEHHX 13 3a0pyAHEHOI0 Ha(TOI0 3pa3KiB IPYHTY OyJI0 BUILIEHO
mramM HapTOOKHCIIOBAIbHUX Oakrtepiil, ineHTudikoBanuii sik Nocardia vaccinii K-8, 1
BCTQHOBJICHO HOro 34aTHICTb JO CHHTE3Y CHOIYK 3 IIOBEPXHEBO-aKTUBHUMHU 1
eMYJIbI'YBaJbHUMH BIIACTUBOCTSMH TMiJ 4Yac pocTy Ha TigpodoOHuX 1 TiapodiabHUX
cyOcTpaTax, 30KpeMa Ha IJILEPHHI 1 ONTHMI30BAHO IOXKHBHE CEPEIOBHIIE JUIS I1HOTO
cyOCTpaTy 3 BUKOPUCTaHHIM MaTeMaTHYHHUX METOJIB IUIaHYBaHHS eKcIepuMeHTy [1].

Ciig 3a3HauuTH, IO HE3BaKAIOYM HA INUPOKI MEpPCIEKTUBM BHUKOPHCTAHHA Yy
OiotexHouorii npencraBHUKIB pony Nocardia, y mitepaTypi HEAOCTATHHO BIJIOMOCTEH MpO
CHHTE3 HUMH CIOJIyK caMe 3 INOBEPXHEBO-aKTUBHUMHU BJIACTUBOCTAMHM. TakK, KMTaHCHKUMHU
BYeHUMH Oyno BumiieHo wmrtam Nocardia sp.L-417 — mpopyuent ITAP na cepemoBumi 3
rekcajziekaHoMm [2]. Y HemopaBHIX poOoTax OylO BCTaHOBIIEHO MOXJHBiCTh cuHTe3y [TAP
JITNONENTUAHOI Ta TIIKOMIMIAHOI NPUPOAM CHOpigHEHUMHU 3 poaoMm Nocardia mramamu
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Nocardiopsis alba MSA10 [3] ta Nocardiopsis lucentensis MSA 04 [4]. Hauui x qociimKkeHHs
MOKa3aJH, 1o 3a xiMiuHorw npuponoto [TAP N. vaccinii K-8 € cyminiito HedTpanbHUX, TITiKO-
Ta amiHomimigis [1].

[onepenubo Hamu OYJIO TMOKAa3aHO MOMIIMBICTH MIJABHIIMTH CHHTE3 IOBEPXHEBO-
aKTMBHUX DPEYOBMH BHECEHHSIM Y CEpEJOBUILIE EK30I€HHUX IMONEepPEeTHHUKIB OlOCHHTE3y —
¢dymapary (Cy-muxapOOHOBA KHUCIIOTA, IMOMEPEJAHUK TIIIOKOHEOreHe3y, 10 (YHKIIOHYE IMpH
BUpOILIyBaHHI OakTepii Ha HEBYIJIEBOIHHUX cyOcTparax) 1 murpary (peryisitopa CHHTE3Y
mimigiB). Tak, 3a BHeceHHA wuTpaTy abo Qymapaty y konumeHrpamii 0,1 % KigbKicTh
orpuManux ITAP minsuiyBanacs Ha 31-36 %, a pu CIIBHOMY BHECEHHI OPTaHiYHUX KHUCIOT
—Ha 40-45 % [1].

Mera nanoi poOOTH — JOCIHIKEHHs MOXIHMBOCTI iHTeHcudikamii cuntesy [TAP N.
vaccinii K-8 Ha riileprHi BHECEHHSM €K30T€HHUX MOINEPEIHUKIB BYIJIEBOJHOI Ta JIiIliAHOI
MIPUPOJU — TIIFOKO3H Ta COHSIITHUKOBOI OJii.

Metonun jocaigxennb. KynpTuByBaHHS —OakTepiii 3aiiicHIOBaIM HA  PiIKOMY
MiHepaJIbHOMY cepelloBulii Takoro ckiany (r/m): NaNO; — 0,5; KH,PO,— 0,1; MgSO4x7H,0 —
0,1; CaCl,x2H,0 — 0,1, pH 6,8-7,0. ¥ cepenoBuile IOJATKOBO BHOCHIIM JPIKIKOBHIA
apromizar — 0,5 % (00’emna uyactka) 1 FeSO4x7H,0 — 0,001 /1.

Sk oKepeno BYIJIENIO Ta eHeprii BUKOPUCTOBYBANHW IJILEPHH B KOHLeHTpauii 1,5 %
(o0'emHa vactka). Sk MOCIBHUIA MaTepial BUKOPUCTOBYBAJIH KYJIbTYPY 3 €KCIIOHEHLIIHHOT (a3u
pocTy, BHPOIIEHY Ha CepeloBHILI HaBeieHoro Bumie ckiamy 3 0,5 % (o0'emHa wyacTka)
rinepuny. Kinbkicts nociBHOro Matepiaiy cranosuna 10 % Big 00’eMy cepeqoBHIIa.

IMonepennuku BHOcwIM y Burisaai 10 %-x posumuiB y konuneHrpamii 0,01-0,5 %
(MacoBa 4yacTKa) Ha MOYATKY MPOLIECY KyJIbTUBYBaHHS, Y eKCIIOHeHiHHIK da3i (48 rox) Ta Ha
Mo4aTKy cranioHapHoi ¢asu pocty (72 ropn).

KynpruByBaHHs Oakrepiii 3xidicHIOBaiM B Kkombax o0'emom 750 mn i3 100 mn
cepenosuina Ha kadani (300 06/x8) npu 30°C ynponosx 168 rox.

Kinbkicte cunre3oBanux [IAP Bu3Hauanu y /i BaroBUM METOIOM MicCisl €KCTPaKIii
cymimno ®omya [1].

PesyabraTn Ta obroopenHsi. Ha mnepmomy erami JociijpkeHb OyJa0 BHPILIEHO
[pOaHai3yBaTH BILIMB ITONEPETHUKIB IIPH X BHECEHHI Ha MOYATKY KyJIbTUBYBAHHS, a TAKOXK B
eKCIIOHEHIIIHY Ta cranioHapHy a3y pocry mramy K-8. BpaxoByroun MO3WTHBHUIA BILIMB Ha
OiocunTe3 IIAP 3a BHECeHHS OpraHiuHMX KHCJIOT y KoHueHtpauisx 0,1-0,5 %, rimoxo3y Ta
COHSIIITHUKOBY OJIi}0 BHOCHTH Y aHAJIOTTYHIH KiJIBKOCTI.

SIk BHAHO i3 HpencTaBleHUX B TaOn. | JaHUX, ONTUMAJIBHUM BHSBHIIOCS BHECCHHS
IJIIOKO3M Ha II0YaTKy CTalioHapHOi ¢a3u pocry y koHuentpamii 0,1 %, mo mo3BoImiIo
301IBIIMTH KUIBKICTh oTpuMaHuX [IAP Ha 32 %. BHeceHHs BYITIEBOIHIO Ha IOYATKy CYTTEBO
HE MiJIBUIIYBAJIO BUXIJ| [[ILOBOTO IPOAYKTY, a IPU JI0JaBaHHi y eKCIIOHEHLIHHIN (a3l pocTy
HaBMAaKK crocTepirayiocsi iHrioyBanHs. J{Jisl COHSLIHMKOBOI OJi1 HAWMBHILI PE3yJIbTATH TaKOXK
OyJ0 oTpuMaHo NpH i1 BHECEHHI Ha MOYaTKy cTaliioHapHoi (asu.

Ha nacrynHomy erari Oys10 BUpIIIEHO POAHATI3yBaTH BILUIUB JIAHUX CIIOJIYK Y HIKYMX
KOHLIeHTpawisx (tadn. 2). Pe3ynbraT KUIbKICHOrO BWU3HAUYEHHS MiJATBEPIHIM ONTHUMAJIbHY
KOHLICHTPALIII0 COHSIIHUKOBOT OJIii, a JUIsl TJIFOKO3U HaWBUIY KinbkicTh [TAP (Ha 45 % Oinbiie
HOPiBHAHO 3 KOHTPOJIEM) OTPHMAJIH IIpH ii BHECeHH] y koHueHTpauii 0,05 %.
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Tabnauuys 1
Bnnaue enwokozu i consuwnuxoeoi onii na cunmes ITAP N. vaccinii K-8
KinbkicTb
MomeHT KonnenTpauis Kiakicts TAP, .l"/JI
Ionepeanux o ’ AP, % Bin
BHECEHHS %
r/a KOHTPOJIIO
KonTtpons (6e3 . . 1.72 £ 0.09 .
MOTIePETHUKIB) ’ ’
0,1 2,08 +0,10 120,9 £ 6,1
Ha [I0YaTKy 0,3 1,80 + 0,09 104,7£5,2
0,5 1,76 £ 0,09 102,3+£5,1
N 0,1 0,98 + 0,05 57.1+29
Tmioko3a CKCHOMCIHIHHA 0,3 1,14 £ 0,06 66,3+3,3
Pasa 0,5 1,02 0,05 593 +3,0
0,1 2,28 +£0,11 132,6 £ 6,6
cramioHapHa asa 0,3 2,24 +£0,11 130,2 £ 6,5
0,5 1,90 +£0,10 110,5+5,5
0,1 1,64 +0,08 95,5+ 4,8
Ha [I0YaTKy 0,3 1,80 + 0,09 104,7£5,2
0,5 1,84 £ 0,09 107,1+5,4
. 0,1 2,16+0,11 125,6 £ 6,3
Ouist e"cnoge“m““a 0,3 2,12£0,11 1302 £ 6,5
s 0.5 1,96 £ 0,10 114,1%5,7
0,1 2,56 +0,13 1489+ 74
cramionapHa asa 0,3 2,48 £0,12 1442 +7,2
0,5 2,16 +0,11 125,6 £ 6,3
Tabauys 2

Cunmes ITAP N. vaccinii K-8 npu enecenni nonepeonuxie y konyenmpayiax 0,01-0,1 % na
nouamky cmauionapnoi ¢pazu pocmy

Kisnbkicts ITAP, r/a
. 0 . . b
onepennux KonuenTpauis, % Kisnbkicts ITAP, r/a % BiX KOHTPOJIO
KonTpons (6.63 . 1,96+ 0,10 .
TIOTIePETHUKIB)
0,01 2,10+0,11 107,1+54
I'okosa 0,03 2,36 +0,12 120,4+ 6,0
0,05 2,84+0,14 1449+7.2
0,1 2,62 +0,13 133,7+6,7
0,01 2,22+0,11 113,3+5,7
. 0,03 2,34+0,12 119,4+6,0
Omnis
0,05 2,78 +0,14 1418 +7,1
0,1 2,94+ 0,15 150,0 + 7,5

Curijt 3a3Ha4UuUTH, 110 Y JITEpaTypi B OCHOBHOMY 3yCTPIYaIOThCs JIaHi 10 iHTeHCHpiKaiii
cunte3y IIAP BHeCeHHAM IJIIOKO3M HE SIK NOMNEpeAHHKa OlocHHTe3y, a SK IONATKOBOTO
JpKepera Byriewto. Tak, IpH KynbTuBYBaHHI Pseudomonas aeruginosa SP4 Ha cepenoBuii 3
MaJIbMOBOIO OJII€I0 MaKCHUMajbHI TMOKa3HUKH cuHTe3y [IAP crmocrepiranu mpu nomaBaHHi
[JIIOKO3U SIK KO-cyOcTpary (Jiuiie Ha IMOYaTKy KyJIbTHBYBaHHsS) [5], a Uit MYTaHTHOTO
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Pseudomonas putida 300-B naiiBuiiumii Buxin pamaomniniais (4,1 /i) oJHOYaCHO 3 HAWBUIIUM
piBHeM Oiomacu (3,5 1/11) OTpUMaHO NpU KYJAbTUBYBaHHI HA COEBI 0Jii 3 BHECEHHSM TIIIOKO3H
SIK JIOIATKOBOIO cyocTpary [6].

BucnoBkn. TakuM uMHOM, BCTaHOBIEHO, 110 BHeceHHs mimoko3n (0,05 %) i
consAmHukoBoi omii (0,1 %) Ha ToYaTKy CTaI_IIOHapHOI ¢a3u pocTy 103BONISE IHTEHCU(IKYBaTH
010CHMHTETHYHI IPOLECH 1 30UIBIIUTH KiNBKICTh LiTEOBOr0O NPOAYKTY Ha 45-50 %.

IMoasika. ABTOp BHCIOBIIOE IUPY MOASAKY HAYKOBOMY KEpiBHUKY — O.0.H., mpod.
IMupor Tersui [aBniBHi.
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IITAMOBE PI3BHOMAHITTA TPYTOBHUKA JJAKOBAHOT'O
GANODERMA LUCIDUM (CURTIS : FR.) P. KARST

Kupnymko O.B.

Anomayia.  Ilposedeni  excnepumenmanvii — OOCHIONCEHHA — BUSHAUEHHS
MOPPON020-KYTbMYPANLHUX O3HAK HOBUX WIMAMIE MPYMOBUKA JIAKOBAHO20, KOMPI
6yau eudineni 3 naodogux min, 3i6panux Ha mepumopii Ykpainu. Ha ocnogi
ompumanux oanux idiopano wmam G. lucidum 2067, sk nHaibinew nepcnekmugHul
07151 NOOANBLULO2O BNPOBAVIICEHHSL Y NPOMUCILO8E 2PUBIBHUYME0 MA THULL OIOMEeXHON0zIL.

Knrouosi cnosa:mpymogux naxosanuil, G. lucidum, memnepamypa, picm.

Beryn. I'pubu pony Ganoderma Karst., 3okpema Ganoderma lucidum (Curtis: Fr.) P.
Karst. BukOpHCTOBYIOTH B HapoaHidi MemunuHi Cxomy mpotsrom 4 tucsiu pokiB [4]. 3a
JIONIOMOT'OF0 CY4aCHHUX METO/IIB JOCIIPKEHb 3 IJAHOr0 MakpoMmileTy Oyio BuaiieHo noxnaa 400
Oil0JIOTIYHO  aKTUBHMUX  PEYOBMH  PI3HOI  XIMIYHOI NPUPOAM 3  PI3HOMAHITHUMH
¢dapmakonoriuHuMu  BactuBocTMu.  [Ipenapatu, orpumani 3 G.  lucidum MaioTh
IMyHOMOJICJIIOIOYl, ~ OHKOCTATHYHI, AHTHOKCHIAHTHI, aHTHOAKTepiasibHi, AHTUBIPYCHI,
aHTHAJIEPreHHI Ta IHIII NPOQUIAKTHYHO-JIIKYBaJdbHI BJIACTUBOCTI, IO IiJITBEPIHKEHO
pe3ynbratamMu uucenbHuX jgociiaiB [2]. TlokazaHo, 10 BXKUBAaHHS CyXOro IOpOLIKY Ta
€KCTPaKTIB 3 IUIOMOBHX TUI TPYTOBHKA JIAKOBAHOTO HAJa€ IOTY)XHHUU JIKYyBaJbHUH eeKT
4yepe3 HasBHICTh y CBOEMY CKIaai (apMakojoriyHo AaxkTHBHHX CIONYyK. [ OJIOBHUMH
eJIEMEHTaMH CyXOro nopouiky rpuda Ganoderma lucidum € crepoinHi 3'enHanHs, (QIaBOHOIIH,
CaIlOHIHY, aJIKAJIOI/I, AaMIHOKHUCIIOTH, BOAOPO3UMHHI OUTKH, KyMapuHU, MOJicaxapuin, MaKpo-
ta Mikpoenementu: Ag, Ca, Fe, K, Na, Mn, Zn ma in. [2, 5]. MOXJIHMBICTh BHUKOPHUCTAHHS
IUIOJJOBUX TiJ TPYTOBUKA JIAKOBAHOTO, HOTrO MILIENiI0 Ta KyJIbTYpPalbHOI PIIMHU SK JDKEpe
Ba)JTMBUX BAP Bu3HAuMIIO 3HAYMMICTH ONHOrO 3 eTamiB Hamoi podOTH, a caMe BHUBYCHHS
KYJIbTYPaJIbHO-MOP(OJIOTIYHUX ~ 0COONMMBOCTEH uucTUX KyabTyp G. [lucidum pizHOro
reorpagiuHOro noxopkenHs [2, 4, 5].

Metoau nocaimkenb. O0’eKTaMu JOCIIHKEHb Oyin § MITAMIB TPYTOBHKA JIAKOBAHOTO
3 HauionaneHoi Konekuii manuakoBux rpu6iB Incruryry 6oraniku im. M.I'. Xonoguoro HAH
Vxpainu (akponim IBK) — 921, 1621, 1911, 1914, 2030, 2066, 2067, 2068. ocmimkeHHsa
LIBHIKOCTI POCTY BEreTaTHMBHOIO MILEJII0 TaHOAEPMH JIAKOBAHOI, T KYJIbTYpalbHUX Ta
MOPQOJIOTIYHUX OCOOJIIMBOCTEH MPOBOAMIM HA [JBOX TIPyMax arapu3oBaHUX CEPEIOBHIIL:
HaTypaJpbHUX — arapu3oBaHe nuBHE cycio (CA); KOMIUIEKCHHX — KapTOIUITHO-TIIOKO3HHN
arap (K['A), manbr-excrpakr arap (MEA), ManbT-ekCTpakT-Apik/PKOBO-IIENTOHUN —arap
(MYPA), xapromsHo-nekctposauit arap (I1/JA) Ta mmoxozo-kapTomsHo-nekeTposauit arap (ITIZIA);
po3paxoBaHa pajiajbHa LIBHJKICTH iX pOCTY, omucaHa MOPQOIIOris KOJIOHIH, IOCIIIKEHO
BIuMB pH Ta TemnepaTypu iHKyOyBaHHS Ha PICT JOCHIPKEHHUX IITaMiB, BU3HAYEHO HASIBHICTb
YM BIJICYTHICTh PI3HOMaHITHOI ()EpPMEHTATUBHOI aKTHBHOCTI, a TaKOX BUIPOOYBaHi pi3Hi
cyOcTpaTH 3 BIIXOMIB CLIBCHKOTO TOCIIONAPCTBAa YKpaiHU Uisi OJiepKaHHs IUIoAoBUX Tin G.
lucidum.

B iteparypi HaBOmATHCS JaHi, IO KPUTUYHHUMHU 3HAYEHHSIMU JUIS POCTYy Ta
KHUTTE3MATHOCTI OlnbliocTi OasumianbHux rpubiB € temneparypu +4°C ta +37°C [3]. ¥V
JIOCIIJI II0A0 BU3HAYEHHS KPUTHUYHOI TeMIlepaTypH i pocTy wraMiB G. lucidum npoOipku 3
CyCllo-arapoM, 1HOKYJbOBaHI JOCHI/PKEHUMH INTaMaMH, I1HKyOyBajJu B TEpMOCTaTi 3a

50 ——Ukrainian Food Journal N¢ 1——



Food Technologies

temrnepatyp +34°C, +37°C ta +40°C nporsirom 10 1i6. dikcyBanu HasiBHICTh ab0 BiJICYTHICTb
MinemnianbHoro pocty Ha 10-y 100y i HOTIM 3HHXKYBaJIH TEMIIEPATypy A0 OUIbII CIIPUSTIUBOT
+27°C.

Jlns Bu3HaueHHs 3HaveHHs pH cHpusIMBOrO yisi MILEMATBHOIO pocTy pi3HMX mramiB G.
lucidum BUKOPHCTOBYBAIIM PiJIKE CUHTETHYHE CEPEOBHILIC 3 MIHEPAIHHUM DKepeNioM a3otry. B sikocTi
IHOKYJIIOMY BUpi3ajiu 1o 4 IUCKH JiaMeTpoM 5 MM 3 Kparo ImorepenHbo BupouieHux 7 — 10
JI0OOBMX KOJIOHIH KyJbTyp TpuOiB, siki BHOCWIM Yy KoiOu 3 20 MII DiZKOTrO cepeloBHILA
(moBenenoro 11 HCI un 10% KOH no meoOxigHoro 3naueHHs pH Ta mpocTtepuiizoBaHHX).
[ociBu iHKyOyBamu y Tempsisi npu +26°C. Pict kynbTyp BigOyBaBCs HOBEPXHEBO 1 KOJIH B
onHOMY 3 BapiaHTiB pH Miueniii NMOBHICTIO NOKPHUBaB BCIO MOBEPXHIO CEPENOBHUINA IOCIIJ
BBa)KaBCSl 3aBeplICHUM. MileniaibHy 0ioMacy BiJIOKpEMITIOBAIIM BiJl KYJIbTYPaJbHOI piAMHU
¢binbTpyBaHHAM 4Yepe3 KampoHoBud ¢unbTp. Y GinbTpari npoBomwiM BuMiptoBanHs pH
(kiHLIeBe 3Ha4YeHHs), a OioMacy Micisi JBOKPAaTHOTO MPOMHBAHHS JUCTHIHOBAHOK BOIOIO
MEPEeHOCWIIN Y TapoBaHi (IAKOHU Ta BUCYIIYBAJIH 0 MoCTiiHOi Baru npu +105°C.

Ilpu mnpoBeneHHi (epMeHTATHBHUX peakuid JociimkyBaHi wmramu G. lucidum
BupouryBanu Ha cepepopumax [ TIJIA ta [1JIA 3 nogaBaHHAM BiJIIOBIIHUX PEaKTUBIB, a came:
JUIE BU3HAYCHHS JIaKa3HOI aKTUBHOCTI BHKOPHCTOBYBalM O-HA(TON, aMila3HOI — PO3UHHY
KpPOXMaJIto, LEJroIa3Hol - po3unHHy kapOokcumermiuentonody (KMLI) ta minazxoi — CaCl, ta
Tween 80 3rigHo 3 mpomucaMu MeTOAUK. J{Jisi MPOBEACHHS TECTIB BUKOPUCTOBYBAIH YallKU
[letpi Ta npobipku y 1BOpa3oBiii moBTopHOCTI. JJocmimKyBaiu 4 eH3UMH, 10 XapaKTePU3yIOTh
OKHCHO-BIJTHOBHI TPOIIECH — OKCHJA3u (30Kpema Jiakasza), meraboni3M ByriieBoiB ( aminasa,
Lenonasa) Ta JimigiB (inasa). [lo3uTuBHA peakiiis BUSBISLIACSA B IMOSBI CUHBO-(I0IETOBOTO
3a0apBJICHHS Yy CEpelOBHUINI BHACIIJOK OKUCHEHHs Oe30apBHOr0 o-Ha(TONY JIaKa3om.
[lo3uTHBHA peakilisi Ha aminazy BU3HA4ajiacs 3a HasBHICTIO 0e30apBHUX 30H CepelOBHIIA
micas BHeceHHA 3%-ro po3umHy Jlrorons, HeraTuBHIM peakuii Biamoigano ¢ionerose
3abapBiieHHs1 cepenoBuina. HasBaicte KMILI-akTHBHOCTI BU3HA4Yalld YTBOPEHHSM IPO30PUX
30H OiJ1st 200 MiJ KOJIOHISIMH Ticisi 0OpOOKH cepelloBUIla po3YMHOM KoHro-uepsonoro (0,001
%), saxuii 3adapOoByBaB cepenoBulle y depBoHMH Koiip. IlosutmBHa peakuis Ha Jjinasy
BUSIBIISUIACS. B PE3yJIbTaTi YTBOPEHHS 0Cajly OMHICHMX CHONYK Yy cepenosuiii 3 Tween 80 i3
xsopuznoM kanbiito (CaCly) HaBkoo 200 i KOJIOHIEI0 IOCHIHDKYBaHHUX IITaMiB Ipuoa.

3a 03HAKAMH MaKCHMAIIBHOI IIBUAKOCTI POCTY HA arapM30BaHUX CEPEIOBHILNAX PI3HOrO
ckiany Oynu BiniOpani mramu G. lucidum 2030 ta 2067 st X MOJAIBIIOTO AOCIIKSHHS Ha
LIUIBHAX POCIMHHHMX cyOcTpatax 3 3alMIIKIB CUIBCBKOTO TOCIONAPCTBa  YKpaiHHB
na0opaTopHUX yMoBax. B sikocTi cyOcTpartiB Oyiny BUKOPHCTAaHI 3€pHO IIICHUII, MIIICHUYHA
COJIOMa, JIYIITIUHHS COHSIIHMKA Ta TUpPCa JIMCTSIHUX MOpij nepeB (iunu, nyba Ta BepOH) 3
JIOaBaHHAM XMEJIEBUX INHUIIOK Ta KYKypya3sHOro OopomHa y kigbkocTi 20%. Kommonentn
cyOcTpaTiB TOTYyBalIM Ta 3MIlIyBAIM Yy BIJNOBIIHOMY CHIBBIJHOIIEHHI 3TiHO MPUHHATHX
Meronuk B 4 moBTopHOCTsX. CrisHI OaHKM 31 CTEPHIBHMM POCIMHHHM CyOCTpaTtom
IHOKYJIIOBAJIM JOCIIDKYBAHUMH IITAMaMHU Ta 3aKPUBAIU METAJIEBOIO (DOJIBIOI0 ISl CTBOPEHHS
HeoOxinHoi koHueHTpalii CO,, MO € CIPUATIUBUM (aKTOPOM JUisi PO3BUTKY IUIOJOBUX TiJ.
[MociBu inkyOyBanu B TepMoctari npu temneparypi +26°C. Cryninb oOpocTaHHsi cyOCTpariB
MilleJlieM BpaxoByBalM KOXHI 2 — 3 100U 70 moBHOro obpocranHs cyocrpartis. Jlist cramii
iHiI{anii yTBOpeHHs 3ayYaTKiB IUIOJOBMX TN 3HIKYBanu Temrepatypy ao +18 — 22°C ra
poOunu 3aTeMHeHHs OaHOK 3 cyOcTpartamu, OOroprarouyM IX Iamepom, Uil TOro mio0
YTBOPEHHS TPUMOpPAIiB BijOyBayocsi Ha moBepxHi cyOcrtpariB. [licns 3aB’si3yBaHHs
NPUMOp/IiiA, sike TpuBasio mpotsiroM 7 — 10 ni0, meraneBy donbry 3HIMaiu i cyOcTpaTu
nepeMillany Ha eTan IUIOAOHONISHHS, Je JUis iHiliamii yTBOPEHHs IUIONOBUX TiJ
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MiATpUMYBaIMCS HEOOXiTHEe OCBITJICHHS Ta IIOHMKEHA TeMIiepaTypa B Mexax +15 — 18°C.

Pe3yabTaT Ta 00roBopeHHs. 3a Ofep)KaHMMH pe3ylIbTaTaMM IUBHIKOCTI POCTY
LITaMH TPYTOBHKA JIAKOBAHOTO MOXKHAa YMOBHO IOJUINTH HA JIBI TPYNH — HIBHIKOPOCTYYl Ta
noBisibHOpocTyyi. Jlo ocraHHboi rpymu Hanexuts wram G. lucidum 1911, ockijbku Horo
cepenHsl pajiajbHa IIBWJAKICTH pocTy Oyna MeHmow 3a 4 mm/moOy. [umn mocmimxyBasi
wramu, a came G. lucidum 1914, 2030, 2066, 2067, 2068 pociu 31 MBHIKICTIO B MeXax Bix 4
no 8 mMm/mo0y. Halikpamum cepefoBuilieM Ajisi KyJIbTHBYBAaHHS BEreTATUBHOTO MILICNIIO Y
OLIBIIOCTI AOCHIIPKEHUX IITaMiB TPYTOBHKA JIAKOBAHOTO BHUSBHIIOCS arapu3oBaHE MUBHE
cycino. Ha naHomy cepenoBuiii pajiycd MilelianbHUX KoOJOHIW mramiB G. lucidum 1911,
2030, 2066, 2067 ta 2068 craHoBwiau Bim 20 no 30 MM Bxke Ha 4 100y iHKYOyBaHHS.
[IBuakicTs pocTy mramiB Jocsrasia Bix S 1o 7,5 mM/no0y. Haliripimim pict 1ociipKyBaHUX
wramiB G. [ucidum Oyno Bigmiueno Ha ceperoBumi MEA. PagianbHa MIBUIKICTE pocTy
mITamMiB KOJIMBaJsiacsi B MeXkax Bij 2 10 7 MM/100y.

Mopdonorito KONOHIM AOCHI/KYBAaHMX INTAMIB ONKCYBaJld HAa arapu3oBaHOMY
nuBHOMY cycii (8° mo baninry), sk ogHOMY 3 HaHOLIbII ONTUMAIBHUX CEPEAOBHIIL JJIsl POCTY
naHoro rpuba. OnucaHHS 30BHIIIHBOIO BHIVISILY KOJNOHIM mpoBoawin Ha 10-y m00y
KyJIbTUBYBaHHs 1pu Temneparypi + 27°C. JlociipkeHi KyJabTypd YTBOPIOBAJIHM BaTOINOAiOHI,
OopourHUcTi abo OapxaTUCTi KOJOHI1 OLIOro KoJibopy, L0 3 YacoM HaOyBajiu IKOBTOTO YH
KOpHYHEBOT0 Koibopy. KosoHii Oyiu mnepeBakHO HE30HaJbHI. 30HAJBHICTh y BHUIIISLAL
KOHLIEHTPUYHUX KU Pi3HOI MIIJIBHOCTI criocTepiranack juie y mramiB 1911 ta 1914. Kpaii
KOJIOHI# y OUIBIIOCTI BUMAKIB OyB MIHATHI, peBep3yM 3[e01IIbIIOr0 KOPUUHEBOTO KOJIBOPY.

VY BeixX JOCHIDKEHUX LITaMIB criocTepiraBcs akTuBHUM pict npu +34°C. BeranoneHo,
o temneparypa +37°C Oyna kputuuHoto Juis mrtaMiB 1911 ta 1914, ockinbku IXHii picT He
MIOHOBJIIOBABCS IPH MOAANIBIIOMY NTEPEHECEHH] y CIPUATINBI TeMIlepaTypHi yMOBH. {71 TppOX
IHIIUX IITaMiB, BUIUICHUX 3 TEPUTOPIT Haloi Kpainy, a came 2066, 2067 ta 2068 Temneparypa
+42°C He Oyna KPUTHYHOIO, TaK SIK Y HUX CIIOCTEPIrajoch JieAb MOMITHE OMyIIEHHs OJIOKY 3
IHOKYJIIOMOM, a IpU MEPEHECeHH] 10 ONTUMAIILHUX JUIsi pocTy yMOB (Temrepatypa +26°C) ix
pict nonoBitoBascsl. Lle cBiguuTh Mpo Te, 110 JaHa TeMIepaTypa Jjisi HUX He € KPUTHYHOIO 1 He
BIUIMBA€E Ha iX KHUTTE3JAaTHICTh. TOMY came ISl HUX IITaMiB HEOOXiJHO MPOBECTH MOJAJbIIIE
JIOCITIJPKEHHS TIPH O1IbII BUCOKUX 3HAUEHHSX TEMIEpaTyp.

B pe3ynbrati npoBeaeHoro 10CIiy BCTAHOBJICHO ONTUMalIbHI 3HaYeHHs pH aist Tphox
mramiB TpyroBuKa JiakoBaHoro — 921, 1621 ta 2030, siki ckianu 6,3, 4,9 Ta 3,5 BiAmnoBigHO.
Tobro, ontuMainbHi 3HaueHHs pH cepemoBHINa, CHPUATIMBI Ui MILETIAIbLHONO POCTY,
BUSIBUJIUCS IITAMOCHECHU(IUHOIO 03HAKOIO.

Y  pmocnipKyBaHMX ~— IITaMiB  BUSIBJICHO TO3WUTHBHY  pPEaklil0o Ha  Jlakasy
(momidenonokcunaza). Ilpo 1e cBigYMTH MOsIBA CHUHBO-(IONETOBOrO 3a0apBIICHHS Y
cepenoBuIli (B MICISIX HAaHECEHHs Kpameib PEakTHBY) BHACIHIJOK OKHCHEHHs 0e30apBHOrO
HadTony naka3or. ToOTo, MaHi MITAMU MOKA3aJIu BUCOKY JIaKa3Hy aKTUBHICTh. TakuM 4MHOM
BOHHM 3/aTHI OKHCHIOBAaTH MOJEKY/IAPHUM KHCHEM OpTO- Ta Iapa- AU(PEHOIH, MOHO-, TpU- Ta
noni ()eHONIM 3 YTBOPEHHSIM BiJIIOBIIHUX XiHOHIB. [Ipu J0AaBaHHI 0 MillenialbHUX KOJOHIH
mramiB 2030 ta 2067 po3umny Jlorois crocrepiranocsi yTBOPEHHS IUISIM — TEMHOTO
(i10J1€TOBO-CHHBOTO KOJILOPY B MICHSIX HAHECEHHsS Kpariellb, IO € HEraTMBHOK PEaKli€lo Ha
HasIBHICTh aMiJIa3HOI aKTHBHOCTI, TOOTO, JOCII/DKYBaHI IITAMH HE 3JaTHI TiJPOJITHYHO
PO3LICTUIIOBATH KPOXMaJjb Ha OLIbII MPOCTi cONyKH. [Ipo HeraTMBHY peakiiito Ha HasIBHICTbH
KMII-nentona3zu CBiAYUTH BiJCYTHICTh O0€30apBHUX 30H HABKOJIO Ta IMiJl KOJIOHISIMH KYJIBTYP.
Binomo, 110 raHuii MakpoMiLIeT € JiepeBOpyHHIBHIUM rpudoM. OCKiJIbKH B PE3y/bTaTi HalIoro
nocnigy Oymno BcranoBieHo, mo mwramu G.lucidum 2030 ta 2067 ne nokazaium KMII-
aKTHBHICTb, MO)KHA IPHUITYCTHTH, IO JaHUH MaKpPOMILIET Ma€ IiHII EH3MMHU KOMILICKCY
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LeNI0Ia3 [UTsl PO3LICIUICHHSI LIETIOJI03H 10 OLIBII IPOCTHX PeYoBHH. B pesynbrati mpoBeaeHHs
JIOCIiAy OyJi0 BHSBJICHO, LIO AOCIIKYBaHI IITAMU TaKOX HE IOKA3aJld JiNa3Hy aKTHBHICTh
PO HIO CBIJUUIIO T€, 1[0 B MPOILEC POCTY AaHUX IITaMiB, HE BiIOYBaJOCS YTBOPEHHS OcCaly
OMMWJICHHX CHOJYK HaBKOJIO YU TiJl KOJOHISIMU KyabTyp. ToOTo, mociimkyBaHi mramu G.
lucidum He 30aTHI T1APOII3YBATH TPUTIILIEPUAN 10 BUILKMX KUPHUX KHUCIIOT Ta TIILEPUHY.

CyOcTpar Ha OCHOBI 3epHa MIICHUI[ BUSBUBCS HANKpAILUM I10 IIBUIKOCTI 00OpOCTaHHS
Mmineniem. Ha 14 noOy crnocrtepiranocst moBHe oOpOCTaHHS BCIX JOCIIKYBAaHHUX CyOCTpaTiB
MinesnieM rpuda. Ajie ONTUMAIbHUM CYOCTPaTOM JJIsl IUIOAOHOIIEHHS TPYTOBHUKA JIAKOBAHOTO
BUSIBUIACS THPCA JINIH, OCKIIBKH JIMIIE Ha HbOMY YTBOPHIHCS MPUMOpPZil y 060X IITaMiB Ha
14 o0y kynbTiByBaHHs. Bei iHm cyocTtpaTy Oynu MeHI eheKTUBHUMU. 3aJIeKHO BiJI THITY Ta
CKIagy cyOcTpaTy yTBOPEHHsS 3ayaTKiB IUIOJOBUX TiT BimOyBanocs Ha 14 — 21 noOy
KyJIbTUBYBaHHs. BusiBuiocs, o wram G. lucidum 2067 3Ha4HO Jieruie Ta y OUTbIIii KiUTbKOCTI
yTBOpIOE mpuMopAii mopiBHsHO 31 mramoM G. [ucidum 2030. Illtam 2067 yTBOprOBaB
npuMop/ii Bxe Ha 14 noOy Ha Oinbuiocti cyOcTpaTiB, 30KpeMa Ha JYIITHMHHI COHSIIHUKA,
TUpCl JMnM Ta cymimi BepOu 3 nyOooM. Ha 3epHi miieHMii crocrepirajiocs He3HauHe
YTBOPEHHS MPUMOPJIiH, TOAI SK HA MIICHUYHIA COJIOMI 3a4aTKW B3arajii He yTBOPIOBAJIKCS.
Haiikpanmm cydctparoM st KynbTuBYBaHHS mramy 2030 Oysia THpca JIMIH, OCKUIBKH Ha
JaHOMY cyOcTpati mpuMopaii yrBopuiucs Bxke Ha 14 no0y. Ha iHmmx cyOctpaTtax aaHui
TaM po3BMBaBCs 3HA4HO ripiie. Crocrepiraiocs MOCHTh Cia0Ke YTBOPEHHs MPUMOpIiil Ha
cyOcTpaTax 3 JyIINMHHSIM COHSIIHMKA Ta 3epHOM ImiueHuni. Ha nBox iHmmx cyOctparax
npuMop/ii B3araymi He yrBoproBaiucs. [lpuiimaroun g0 yBaru reorpadiuHe NOXOIPKEHHS
JaHoro mramy (WITaM BWAUICHHMH 3 IUIOAOBHX T, 3i0panux y Type4yunHi) MoxHA
MPUIYCTUTH, 110 /ISl YTBOPEHHS IUIOAOBHUX TiJl BiH NOTpeOy€e 3HAYHO BUIIOT TEMIIEpaTypH, HiXK
Oyna cTBOpEHa 32 yMOB €KCIIEPUMEHTY. AJie 1ie MPUITYLIEHHS MOTPeOye MOJabIIOl IIEPEBIPKH.
Buxonsuun 3 opepKaHUX pe3yNbTATIB MIOAO IIBHIKOCTI POCTY HAa PI3HUX LIUIBHUX
cepeloBHUIAX Ta POCIMHHHUX CyOCTpaTax, a TaKOX CTajii YTBOPEHHS NPUMOPAIA MOXKHA
3pOOUTH BHMCHOBOK, IO HAHOUIBII NEPCIEKTUBHUM B TEXHOJONYHOMY IuiaHi € mram G.
lucidum 2067. 1lIBunke oOpocraHHsi CyOCTpaTiB MillellieM, JIETKE YTBOPEHHS YMCICHHUX
MPUMOp/Iiii Ha PI3HOMaHITHUX CyOCTpaTax, HeBHOAIIMBICTh 10 KOMIOHEHTIB CyOCTpary Ta
TEMIIEPATYPHHUX PEKHUMIB POOHTH IIeil IITaM Iy)Ke MEPCHEKTUBHUM ISl HOro MOAAIIBLIOrO
BIPOBAKEHHS y IPOMHCIOBE BUPOOHHIITBO.

Bucnosku.

1. [Jnsa nocnimkenux mwrami G. lucidum Bu3HaueHa pajiiaibHa MIBUKICTH

pOCTY MIlEIiI0 Ha arapu30BaHHUX CEpeloBHUIAX pi3Horo ckiany. CepeaHs IIBUIKICTH
pocty OinbliocTi mramiB craHoBHiIa 6 — 8 Mm/n00y. Bigmiueno Mopdooriuai 0coOIUBOCTI
mramiB, Taki SK TEKCTypa, KOJIp KOJOHIW, HAsBHICTh KOHLEHTPHUYHUX KU, yTBOPEHHS
MIPUMOP/Iiii, TOILO Ha JOCITIHPKEHUX CEPeIOBUIIAX.

2. BcraHoBiieHi 3HaUYEHHS! KPUTHYHUX TEMIEPATYP Uil POCTY MILIEIIIO IITaMiB

1911 ta 1914 (+37°C) 1a 2030 (+42°C).

3. Byno Bu3HaueHO onTHMalbHI 3HaYeHHs pH /1151 MilenianbHOro pocTy

Tpbox mraMmiB G. [lucidum. OntuMaibHI 3Ha4YeHHS OO MAapaMeTpy CTAHOBHIIM: IS
mramy 921 —pH 4,9, 1621 — pH 6,3 ta 2030 — pH 3,5.

4. Haiikpamumu cyocTparamu [uist KynbTuBYBaHHs G. [ucidum BUsSBUIUCS

JYIIUHHES COHAIIHMKA Ta TUPca BepOH, OCKUIBKHM Ha JaHHWX CyOCTpaTax CIOcCTepirajiocs
yTBOpeHHs npumopii. [Tokazano, 1o koMOIHaIIT IHIIKUX CyOCTPAaT HUX CyMilIed Oy MeHII
e(EeKTUBHUMHU ISl BUPOLIYBAHHS JaHOT'O MAKPOMILIETY.
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5. HocmimxeHo pepMEeHTaTUBHY aKTUBHICTh (€H3MMHU Jlakasa, Jjiinaza, KML]

uentonaza ta aminasa) y mramiB 2030 ta 2067. [lokazana HasiBHICTb BHUCOKOI Jlaka3HOL
aKTMBHOCTI, B Toi yac sk KMII-1iemrona3Hoi, nima3Hoi Ta aMijla3HOI aKTUBHOCTEH BiAMiu€HO
He OyI10.

6. 3a pesyabpTaTaMy MBHAKOCTI POCTY HA arapu30OBaHUX HOXKUBHUX

CepelloBUIAX Ta PI3HOMAHITHUX POCIMHHUX CyOCTpaTax, 3[JaTHICTIO JO I[IBHIKOIO
IUIOJJOYTBOPEHHSI Ha IIMPOKOMY CHEKTpi cyOcrpatiB BimiOpano mram 2067, sik HaHOLIbLI
HEPCIEKTUBHUN [T TOJAJBIIOr0 BIPOBA/DKCHHS Yy HPOMHKCIOBE TIPUOIBHUNITBO Ta iHIII
610TeXHOIOTI].
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BU3HAYEHHS NIOKA3HUKIB SIKOCTI TA BE3INIEKH
COHAIIHHUKOBOI OJIII 3 IIIABUINMEHOIO CTIMKICTIO 1O
OKMCHEHHAA

Ycatiok C.I., [lenexosa JI.C., Cyc JL.B.

Anomauis. [Iposedeno docniodicentis 3 6CMAH0GIEHHS 8i0N08IOHOCI NOKAZHUKIG
AKocmi ma 6e3neKu COHAUHUKOBOI Onil 3 NiO8UWEHOI0 CMIUKICMIO 00 OKUCHEHHS
sumoeam [CTY 4492:2005. Ha ocnosi pe3ynbmamie 00cniodicensb 6UHAYEHO, WO ONis
3 NiOBULEHOI0 CMITIKICMIO 00 OKUCHEHHs. BIONOBIOAE BUMO2AM HOPMATNUGHO-MEXHIYHOT
OoKyMenmayii na onilo COHAUWHUKOBY HepapiHOBaHY.

Knrouoei cnosa: consuunuxosa onis, ssxicmo, 6e3nexa.

Beryn. TexHosorisi pOCIMHHUX ONil 3 BUKOPHUCTAHHSAM CHOCOOY NPSIMOro MpecyBaHHS
JI03BOJISIE OTPUMATH TOTOBMU TMPOAYKT 3 MIHIMAJIBHHUMH BTpaTaMd O10JIOTIYHO aKTHBHHX
peyYoOBUH, W1IO MICTAThCs B cupoBuHI. [Ipore B mponeci 30epiraHHs HepadiHoBaHOT
COHAIIHUKOBOT ofii 3a Temmeparypu 20...30 °C BinOyBalOTbCS NPOIECH OKHCHEHHS a0o
aBTOOKHCHEHHsI JIMIMIB, SIKI CYIPOBO/DKYIOTHCS 3HAYHMMH 3MiHAMH i1 XIMIYHOI'O CKIamy,
pYHHYBaHHSM JIIOYMX PEYOBUH 1 3HIDKEHHSIM O10JI0TTYHOT LIHHOCTI. Y 3B’S3KY 3 IMPOTIKAHHIM
BHUIIIEBKA3aHUX IIPOLIECIB OOMEXKYEThCS TEPMIH MPUAATHOCTI HepadiHOBAHOI COHSIIHHKOBOI
oJIi1, 110 € BUPIIIAIEHUM (DAKTOPOM HE TUIBKH Y JIAHIIOTY 3a0e3e4eHHsI HACEJCHHS SIKICHUMU
MPOJYKTAMH XapuyBaHHS, a W KPUTEPIEM SKOCTI, KW BH3Ha4Yae BUOIP BHUPOOHHKIB 1HIIMX
raiy3ei XapuoBoi MPOMHUCIIOBOCTI, 1[0 BAKOPHCTOBYIOTh OJIIO B SIKOCTi CMpoBUHH [ 1, 2].

3 MeTOI0 TallbMyBaHHS IPOILIECIB OKHUCHEHHS, 30UIbIICHHS TEpMiHIB 30epiraHHs i
3a0e3MeueHHs] BUCOKOI SIKOCTI OJIili BAKOPHCTOBYIOTh IPUPOJIHI Ta IITY4YHI aHTHOKCUIAHTH, SIKI
CIHOBUIBHIOIOTh PEaKUil OKUCHEHHS JIMifiB. AHTHOKCHAAHTH INTYYHOIO MOXOJKEHHS
(OyTHIITiAPOKCHAHI30M, TPOMIIraiar, JAOACHUITalaT Ta 1H.) € MEHII KOIITOBHHMH, alie Y
3B’S3KY 3 IMOOIYHMMU e(DeKTaMH BUKOPHUCTAHHSI 0araTbox 3 HUX 3a00pPOHEHO B JIESKUX KpaiHax.
Ha cporomni momynsipHocTi HaOyBalOTh AHTUOKCHAAHTH MPHUPOJHOTO  MOXOKEHHS
(ackopOiHOBa KucioTa, TOKO(Eposu, KapoTHHOINK, (IaBoHOI M, QEeHONbHI KHCIOTH Ta iH.),
SKi, Ha BIAMIHY BiJl INTYYHHX, € O€3MEYHUMHU JJIsI OpPraHi3My JIIOJUHU Ta, OKpIM
aHTHOKCHUJIAHTHOI, BUSBJISIFOTH IIPOTUIYXJIMHHI, aHTUKAHIIEPOreHHI Ta iHII BiIacTuBocTi [2, 3].

3 Mero0 OTpUMaHHs OJil 3 MiJBHIICHOI CTIMKICTIO /O OKHUCHEHHS HaMH
3alpOIOHOBAHO TEXHOJIOTiI0 OJii, sKa BKIIIOYAE CTafil0 OOpoOJeHHS 1i POCIUHHOIO
CHPOBHHOIO, II[0 MICTHTh PEYOBHHH 3 BHCOKOIO aHTHOKCHIAHTHOIO aKTHBHICTIO. SIK mxepero
OPUPOIAHUX AHTUOKCHUAAHTIB (DIIAaBOHOIAHOI MPUPOAM 3AIPONOHOBAHO BHUKOPHCTOBYBATH
oy coopu AMOHCHhKOI. B pe3ynbrati ofepikaHa HepadiHOBaHa COHSIIIHUKOBA OJIisl, IKa Ma€
Ha 20% BHIly CTifiKicTb 0O OKHCHEHHS B mpoueci 30epiranusa [4]. [na migrBepmxeHHS
BiJIMIOBIIHOCTI OTPUMaHOI OJii BUMOraM HOPMATHBHO-TEXHIYHOI JIOKYMEHTAllil IMPOBEICHO
JOCTIDKEHHS 3 BU3HAYEHHS [TOKa3HUKIB 11 KOCTI Ta Oe3MeKH.

MeToau ocigKeHb. 3aCTOCOBAHO OPraHOJIENTHYHI Ta (BhI3UKO-XIMIYHI METOIH.

PesyabraTn Ta o006ropopenHsi. IIpoBeneHO [MOCTI[KCHHSI ITOKa3HHUKIB SIKOCTI Ta
0e3reKr POCIUHHOI 0111, 00p0o0JIeHOi COPOPOIO SIMOHCHKOK, 3 MiJBUILEHOI CTIHKICTIO 110
OKHMCHEHHs. BH3HaueHHsS MOKa3HUKIB Oe3Mmekd (BMICT MIKOTOKCHHIB, MECTHIIMIIB, BaKKHUX
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MeTajiB) ol 3[iiiCHEHO 32 CTaHIAPTHU30BAaHUMHU  MeToAukamu [S5]. PesynabraTu 1ociipKeHb
HaBezeHi B Tabui 1.

Tabauys 1
Ilokasnuku 6e3nexu nHepahinoeanoi cOHAWHUKOBOT 01iT3 NiO8UEH 010 CMITIKICIIO 00 OKUCHEHHA
HaliMenyBanns noxasHuKa Bumoru ‘H,[l, MI/KT, P?Sy.}'leaT]r[ Ouinka BignmoBigHoCTi
He Oisib1e JOCJTiIPKeHb, MI/KT HI
MikoTOKCHHH
Aduoroxcus By 0,005 <0,001 Binnosigae
3eapaseHoH 1,0 <0,5 Binnosigae
HecTnoman
XTI rama-izomep 0,05 <0,001 Binmnosigae
AnjapuH HE JIONyCKA€EThCS HE BUGIBICHO Bingnosinae
(<0,001)
TenraxJop HE JIONyCKA€EThCS HE BUGIBIICHO Binnosinae
(<0,001)
JAT 0,1 <0,001 Binnosinae
Baxki meTasmn
CBuHenb 0,1 0,02 Binnosigae
Kagmiii 0,05 <0,005 Binnosinae
Munr’ask 0,1 <0,02 Binnosigae
PryTh 0,03 <0,001 Bingnosinae
Minb 0,5 0,313 Binnosinae
Hunk 5,0 0,67 Binmnosinae
3ajizo 5,0 2,04 Binnosinae
Tabnuys 2.
Hoxaznuku de3nexu nepaghinosanoi conaAmHuK08or oil 3 nidguwieHo10 cCmilKicmo 00 OKUCHEHHS
Ha3Ba noka3Huka Bumoru HJJ Pe3y.r‘n;ra'm . 0}1 1Hia .
J0CJIiXKeHb BignoBigHocTi HJ{
OpraHoJienTHYHI MOKA3HUKH
R . JIOmyCTUMO HasIBHICTb «CITKH . .
30BHILIHI} BUTJISA, TPO30PiCTh IIpo3opa, 6e3 ocaxy Biamnosigae

HaJ 0caaoM»

Ipuramansi oxii co-
HSILIHUKOBIH Hepa-
(dinoaniit. Bincyrhi Binnosinae
CTOPOHHIHN NPUCMAK,
ripKOTa Ta 3amax

Ipuramanui oxii COHSIIHU-
KOBii HepadiHOBaHiH, 6e3
CTOPOHHBOTO TIPHCMAKY,
TipKOTH Ta 3amaxy

Cmak Ta 3anax

DizuKo-XiMiuHi MOKAZHUKH

Koumipue uncno,  mr I/ 100cn’,

. 15 3 Binnosigae
He Oisbie A &

Ilepoxcuane yncio
1/2 O, mmob/kr, 7 4,840,192 Binmogigae
He Oisbie

Macosa yacTka
(hochopoBMiCHUX PEUOBUH Y
NepepaxyHKy Ha
cTeapoJIeUUTHH, %, He Oiiblue

0,4 0,22+0,044 Binnosinae

MacoBa yacTka BOJIOTH Ta

. 0,2 0,1193 0,014 Biamnosimgae
JICTKUX PeYOBHH, %, He Oliblue

Hopne uucio, . .
I 1,/100r, He Ginbie 125...145 126,55 Binmogigae

MacoBa yacTka HEOMUIIBHUX

pe4oBuH, %, He Oiyblie 12 L13 Binnosinae
42,9
Bitamin E, mr/100r (ekcriepuMeHTalIbHI IaHl JuIs 44,03
HeoOpobIieHoT oJ1il)
3arajibHa aHTHOKCHIaHTHA 483 83,1
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AKTHBHICTb, MI% y (ekcrepuMeHTalIbHI IaHl JuIs
nepepaxyHKy Ha BitamiH E HeoOpobIieHoT o1il)

PesynbpraTi JOCHIKEHb ITOKAa3HUKIB SIKOCTI Hepa(iHOBAHOI COHSIIHMKOBOI Ol
MiIBUIIEHOT CTIMKOCTI, BK/IIOYAarOYM BMICT BitamiHy E Ta 3aranbHy aHTHOKCHIAHTHY
aKTHBHICTb, NpejcTaBiieHi B Tabmuui 2. Taki nmoka3zHuku, sk BMICT Bitaminy E Ta 3aranbHa
aHTHOKCHUJIAHTHA aKTHUBHICTh, HE HOPMYIOTBCS JJIsl OJii COHSIIHMKOBOI HepadiHOBaHOI, ane
SIBIISIFOTHCS BAXKJIUBUMH KPUTEPISIMH OLIHKH SIKOCTI IPOJLYKTY.

VY pe3ynabTaTi NPOBEACHUX IOCIIPKEHb BCTAHOBJICHO, 1110 HepadiHOBaHA COHSIIHUKOBA
onisi, 00pobsieHa mioaaMu coopH SMOHCHKOI, Mae MiJBUIIEHY Oi0JIOTriYHY LiHHICTH (BMICT
BitamiHy E 30inburyersest Ha 2,4 %) Ta y 1,7 pasiB Oinblly aHTHOKCHAAHTHY aKTHUBHICTb, Yy
MOPiBHSIHHI 3 HEOOpOOJIeHOO oJiet0. OIist 3 MiJBHUIIEHOO CTIHKICTIO 10 OKUCHEHHS BiNOBIIa€
BUMOraMm J1o oiii coHsHuKoBoi HepadinoBaHoi 3rigno 3 JACTY 4492:2005 ta moxe OyTH
BUKODHCTaHA SIK JUId XapuyBaHHs HAacCelleHHs, TaK 1 Uil THepepoOJieHHs y XapdoBiii
MIPOMHCIIOBOCTI.

Bucnoskn.

1. JdocnijpkeHo TOKa3HUKM SIKOCTI Ta Oe3neku Ojil COHALIHMKOBOI HepagiHOBaHOT,
00p0o06IIeHOT cOPOPOIO ATOHCHKOIO, 3 ITi/IBUIIEHOIO CTIHKICTIO 10 OKUCHEHHSI.

2. BcraHoBieHO BIAMOBIAHICTH OJii COHSIIHUKOBOI HepadiHOBAaHOI 3 IiJABHIIEHOO
criiikicTio 710 okucHeHHs Bumoram JICTY 4492:2005 no omnii coHsANIHUKOBOT HepadiHOBaHOI Ta
PEKOMEHIOBaHO i1 BUKOPUCTAHHS ISl Xap4yBaHHs HACEJICHHS Ta Y XapuoBili IIPOMHCIIOBOCTI.
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3. Iluxos A.H. PactutenbHple Maciia M MAacifHbIE OJKCTPAKTHI: TEXHOJIOTHSA,
cranpaptuzanms, cpoiictea / A.H. IllukoB, Maxkapos B.I'., PeokenkoB B.E. — M.:
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— K. : IepxxcnoxuBcrannapt Ykpainu, 2006. — 84 c¢. — (HauionasnbHi cranmapti YKpaidu).

6. [Ilpooyxmu xapuosi. BusnauenHs BmicTy BitiMiny E MertomoMm piauHHOT
xpomatorpadii BUCOKOPO3IUILHOI 3/JaTHOCTI BUMIPIOBaHHS O-, B- ,y- 1 & -Tokodepoinis ( EN
12822:2000, IDT) : ACTY EN 12822:2005. — [Yunmmmii Bim 2006-07-01]. — K
Jepxcnoxucranpapt Ykpainu, 2006. — 15 c. — (Hauionansuuii crannapt Y kpainm).
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V]IK 664.681

MA®®PIHHN HA BE3I'VIIOTEHOBOMY bOPOLIHI JJIS1 XBOPUX HA
HEJITAKIIO

JopoxoBuu A.M., Jlazopenxo H.II.

Anomauin. I[Iposedeni meopemuuni ma excnepumMeHmaibHi OOCIIONCEHHS, HA
OCHOGI 5IKUX pO3p0o0OIeHo mexnonoziio mapginie ons xeopux na yeniakivo. Ha ocnogi
npogedenux  0OCHiONHCeHb — GUSHAYUNU — ONMUMAIbHE — CHIBBIOHOUWEHHS  OCHOBHUX
CUPOBUHHUX Deyenmyphux iHepedicHmig, wo 0ai0 MONACIUBICIb OMPUMAmMy micmo i
20mogi Mapghinu 3 AKICHUMU MEXHOLOIYHUMU NOKAZHUKAMU.

Knrouosi cnosa: maghinu, yeniaxis, ghpyxmosa, beseniomenose 60powito.

Beryn. 3 IIBHIKMM PO3BHTKOM TEXHIYHOTO MPOrPECY, IPHCKOPESHHSIM HPOMHUCIOBOI
PEBOIIIOLIT, 3POCTAHHSIM TEMITY JKHTTSl Ha TJI TOTIPIICHHS] eKOJIOIYHOI CHTYaIlii Pi3KO 3MiHMIIACH
CTpyKTYpa xapuyBaHHs tomuHH. CydacHe JKUTTS JIFOJUHU CYIPOBODKYETHCS HEIOBHOLIHHUM
PaLiOHOM XapuyBaHHsI, 3MEHIICHHAM (DI3MIHOrO HaBAHTAKEHHS, L0 TPU3BOAUTH [0 3HWKCHHS
PE3UCTEHTHOCTI OpraHi3My, CIOCTEpIraeThCsi TMOTIPLICHHS CTaHy 3[0pOB’S HACENCHHS,
301IBLIYEThCS KUTBKICTh XBOPHX Ha IIYKpOBHH Jia0er, elniakito. BcraHoBieHa 3HauHA poJib
Xap4uyBaHHs B €TIONOTIi LUX 3aXBOPIOBaHb. TOMY ChOrOIHI MOKHA CMLIMBO CTBEpIDKYBATH, 1O
Xap4oBa MPOMHUCIIOBICTh HECe BiJIOBIIANBHICTD 3a 310poB’st Hawii. Lle morpedye po3pobieHHs
Xapy4OBUX IPOAYKTIB, B T.4. OOPOIIHSIHUX KOHIAUTEPCHKUX BUPOOIB, CHELIAILHOTO JIETUYHOTO
CIIOKMBAHHS JUISI XBOPUX Ha IIyKpOBHH Jia0eT, 1eiakiio Ta iH.

Po3pobnenHs BUpOOIB CHEiAIbHOTO Ji€THYHOTO CIIOKUBAHHS JJIs1 KOXKHOT 3 [IUX TPYI
HaceleHHs MoTpedye ocoOnMBUX miaxofiB. Tak, XBopl Ha eEJiaKkilo HE MOXYTh CIIOXHBATH
MPOJYKTH, O CKJIaAy SKUX BXOAHTh MIIIOTEH (POCIUHHHI OLIOK, IO MICTUThCS Y 3JIAKOBHX —
IILIEHUIIS, SYMiHb, XKHUTO, oBec). OTke, y pa3i po3poOJeHHs OOPOUIHSHUX KOHAUTEPCHKUX
BUpPOOIB JIUIsi XBOPUX Ha LENaKilo MOTPiOHO MOBHICTIO BHUKIIIOUUTH 3 iX CKJIAy MIICHUYHE
OOpOILIHO, 3aMiHIOIOYHM HOTr0 Ha OE3IIIIOTEHOBI BUAM OOpOILIHA: PUCOBE, KYKYPYA3sHE, TpeyuaHe,
CO€eBe, TOpoxoBe. €JIMHMM METO/IOM JIIKYBaHHS Liesliakii € cyBope 1 JOBIYHE JOTPUMAaHHS
OesrmoTeHoBoi aietu [2]. Hepinko s XBopoOa CynpoBOIKYEThCS IIyKPOBHUM AiadeToM. XBopi
Ha IyKpOBHWi1 /ia0eT He MOXYTh CIIOKUBATH TPAAMILIIHI KOHIUTEPCHKI BUPOOH, IO CKIAY SIKUX
BXOJIUTb IlyKOp OUTHIA.

HemonaBHo Ha puHKy Y kpaiHu 3’SIBUBCSI HOBHI BHJ] OOPOIIHSHUX KOHIUTEPCHKUX BUPOOIB —
Maddiny, KUl MBUIKO HAOYB MOIMYISIPHOCTI Ta KOPUCTYETHCS BEIIMKUM MOIMTOM Yy BCIX BEPCTB
HAaCeJIeHHsI, 0COOJIMBO iX MOMIOOMSIOTH ITH. AHATITUYHUN OIS JIITEPaTypy MOKa3aB BiICYTHICTh
npailb, MPUCBSYCHUX PO3pOOJIeHHIO Ma((diHIB JIETUYHOrO Npu3HAaYeHHs. Tomy, mepel Hamu
MOCTAJIO 3aB/IaHHs Po3poouTH MaddiHK JUIst BCIX BEPCTB HACENICHHS, B TOMY YHCII JJISI XBOPUX
Ha [eJiaKiio Ta IyKpoBuil aiader. B sikocti 6e3riroTeHoBoro dopouiHa 6yio odpaHo puUcoBe i
rpeyane OOpOIIHO BITYU3HSIHOIO BHPOOHHUIITBA, B SIKOCTI ILyKpo3aMiHHHMKa Oyino oOpaHo
(bpykTo3y, sIKa € IOCTYyIHA 110 WiHi 1 Mae [ B Tpu4i MEHIIHH HIXK Y LIYKDY.

Pe3yiabTaT 06roBopeHHsi. Byno mpoBeaeHO KOMIUIEKC NOCTIDKEHB ISl CTBOPEHHS
MaTeMaTU4HOI MOJIENI Ta ONTUMI3aliIHOrO PIllIeHHs PaliOHATBHUX PELENTYPHUX KOMIO3HUILi
TICTOBHX Mac Ha OCHOBI 0e3rioTeHoBoro 0opouiHa. [IpoBeneHi HaMu TOCIIPKEHHS TOKa3allH,
0 MPOCTa 3aMiHa IMIIEHHYHOro OOpOIIHA Ha PUCOBE 1 rpedaHe OOPOIIHO HEMOXKIIMBA, TOMY
mo mad@iHd Ha OCHOBI PHCOBOr0 1 TpeyaHOro OOpOIIHA HE YTBOPIOKOTH BIiJIOBIAHOT
CTPYKTYpH M’SKYIIKH, TMICIs BHIIKaHHSA BHPOOM MaroTh ymajauny. Jlns mnokpaiieHHs
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CTPYKTYpHO-MEXaHIYHUX BJIACTUBOCTEH Ticta Mad@iHiB Ta TOTOBOro BUPOOy HaMH
3aIPOIIOHOBAHO, pazom 3 OE3IIIIOTCHOBIM OoporHOM BUKOPHCTOBYBATH
CTPYKTYpOyTBOpIOBaui. B sIKOCTI CTpyKTypOyTBOpIOBauiB OyJa0 0OpaHO KapTOIUISHUIL
KpoXMaJib, KaMeZi JepeBa Tapa 1 KaMmeli POXXKOBOro JepeBa, sKi 3a3BU4ail y BUPOOHMITBI
OOpOLIHSHUX KOHJUTEPCHKUX BHUPOOIB BUKOPUCTOBYIOTHCS JUIS HAJAHHSA BIANOBIAHUX
CTPYKTYPHO-MEXaHIYHHUX BJIACTHBOCTEH TICTY 1 TOTOBUM BHpOOaMm.

MerogoM  6araropakToOpHOro  €KCIICPUMEHTY Oylno  BH3HAYCHO  ONTHMAJIBHE
CIIBBIZHOLICHHS PELENTYPHUX IHTPEIEHTIB Uil TICTOBMX MOJEICH Ha PUCOBOMY 1 TpeYaHOMY
OOpOLLIHI 3 I0IABaHHSAM KapTOILISIHOTO KPOXMAITIO, KaMeli Tapa 1 Kames1i po)KKOBOIO IiepeBa, Ha IyKpi
Oinomy Ta ppykTo3i. Ha ocHOBI poBeneHnX JOCITiDKeHb BCTAHOBJICHO ONTUMAJIBHE CITiBBITHOIICHHS
OCHOBHHX PELENTYPHUX IHIPEIEHTIB, IO JAJI0 MOXIIMBICTh OTPUMATH TICTO 1 roToBi Maddinu 3
TEXHOJIOTTYHUMH TTOKa3HUKAMH, SIKi IPE/ICTaBIIeHi B Ta0mi 1.

Tabnuys 1.
Texnonoziuni noxaznuxu micma i 20moeux maginie na 6e32n110meno6omy 60poutti, UyKpi
oinomy ma ¢hpyxkmosi

oxa3znuxn Mad¢¢dinu Ha:

pucoBoMy rpe4aHoMy

0OpoLIHi Ta: 0OpoLIHi Ta:

HyKpi ¢pykTo3i | mykpi ¢pykrosi
MacoBa YacTKa BOJIOTH TicTa, %o 25,5 25,5 25,5 25,5
I'YCTHHA TICTa, /e’ 0,92 0,90 0,98 0,97
BMICT BiJIbHOI BOJIOT'H BiJ| 3arajJibHOT 29,1 32,4 33,0 35,8
KUJTIbKOCTI,%
BMICT 3B’sI3aHOI BOJIOT'H BiJI 70,9 67,6 67,0 64,2
3arajbHOI KUTBKOCTI,%
BoJIOricTh MaddiHiB,% 20,8 20,8 21,0 21,0
HIJIbHICTE Maddiny, r/em’ 0,308 0,312 0,317 0,322
06’eMHa Maca, CM /T 3,3 3,1 3,15 3,0

Sk BUIHO 3 HaBelNEHHWX pe3yNbTATiB JOCHIPKEHb TICTOBI MOJeElNi, BUTOTOBJCHI Ha
(GpyKTO3i, MOPIBHSIHO 3 TICTOM Ha I[yKpi OLIOMY, MatOTh MEHIIY I'yCTHHY. SIKIIO TYCTHHY TicTa
MaddiHiB, BUTOTOBIEHOTO0 Ha IyKpi OinmoMy i pucoBoMy Oopomni, npuiiaata 3a 100%, To0
TICTO, BUI'OTOBJICHE Ha (pPYyKTO3i, Oyne MaTH IycTHHY MeHIly Ha 4,8 %, Taka )X KapTHHa
criocrepiraeThesi 1 Ha rpedaHomy OopoiuHi. Lle MU MOSICHIOEMO PI3HOK PO3YMHHICTIO IYKpIB 1
PI3HOIO KUJIBKICTIO BUIBHOI BOJIOTM Y TICTOBHMX 3aroTOBKaxX, IIO OYJIO IMiATBEPIDKEHO HAMH TPH
npoBezieHi  gociipkens Ha nepuBarorpadi Q-1500. AHami3 nepuBatorpaM Ta iX po3paxyHOK
II0Ka3aB, 110 BMICT BUIbHOI BOJIOTW B TiCTi Ha Ipe4aHOMY OOpOIIHI Ta IyKpi cTaHOBUTH 33,0%
BiZ Bciel BoJOrM, Ha pHUCOBOMY OopomHi Ta Iykpi Oinomy 29,1%, mo Ha 10% MeHme
MOPIBHSHO 3 TICTOM Ha TrpedaHoMy OoporiHi. e MU MosSICHIOEMO Pi3HOIO KUIBKICTIO OLIKIB 1
PI3HOIO BOJIONIOTIIMHANILHOIO 37[aTHICTIO OOPOIIIHA, SIKA CTAHOBUTh HAa PUCOBOMY OopoiuHi 73,7
mr/100r, rpeyanomy — 137,2 mr/100r.

Amnani3 jpocniipkeHb oKasye, 1o 00’eMHa Maca 0e3riioTeHoBuX MaddiHiB Ha GpyKTO3i
MEHIIIa, HDK Ha IyKpi OUIOMY, LIO MU IOSCHIOEMO HHM3bKOIO TEMIIEPATYpPOIO ILIABJICHHS
(bpyKTO3H 1 NPUCKOpPEHHs Yacy (popMyBaHHS CKOPUHKH MPU BUITIKAHHI.

[IpoBeneHi HocipKeHHs MOKa3ayd, M0 0e3rI0TeHOBE OOPOIIHO CYTTEBO BILIMBAE HA
CTPYKTYpHO — MEXaHiYHI MOKa3HHKH Ticta, Oe3yMOBHO Oe3rioTeHOBEe OopouHo Oye
BIUIMBATH Ha NpoleC BUITiKaHHs Mad}iHiB.
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3a 10nomMoror 6araroakTOpHOro eKCIepUMEHTY OyJI0 BU3HAUECHO, 1110 ONTHMaIbHUMHU
napamerpamM BHITiKaHHA Mag@iHIB Ha OCHOBI PHCOBOrO, I'peyaHOro OOpoOIIHA Ta LYKPY
JIOLTLHO TPOBOIMTH 3a t,, — 180°C, Ha ¢pykTosi — t;, — 160°C. JlociimkeHHs MoKazalu, o
BUKOPHCTAHHS TPedaHoro OOpOIIHA MOAOBXKYE 4ac BUIIKaHHA HA 11 %, HOPIBHAHO 3 PHCOBHM
OOpOLIIHOM, 1[0 MU TIOSICHFOEMO BHIIIOI0 TEMIIEPATYPOIO KilercTepu3ariii rpeuanoro d6oporusa (91°C).

Jly1s BU3HauUeHHs BIUIMBY OE3TIIIOTEHOBOrO OOpOIIHA Ha npoliecu 30epirands maddinis
OynM TpOBEICHI JIOCHII/PKEHHS 110 BU3HAYEHIO COpOLIHHO-1eCOpPOLIHMX BIIACTUBOCTEH
Mad}iniB Ha copOLiliHO-BaKyyMHiii ycraHoBLI Mak-bena. 3a koHTpob Oyiio oopano Maddinu Ha
MIIEHHYHOMY OOpOIIIHi.

AHaJi3 130TepM I0Ka3aB, 10 PH MOHOMOJIEKYIIsipHii ascopOuii(Aw=0...0,25) maddinu Ha
PHCOBOMY GOpOLIHI TOMIHMHAIOTH BOJIOTY B KimbkocTi 0,02 T/CM’, TpH IbOMY MOTTHHAHHS
nounHaeTscs mpu a,= 0,1 (9=10%). Maddinu na TpedaHoMy OOpOILHI Y 30HI MOJIEKYJISPHOT
azicopOuii moryiimHawTh Boay B KiibkocTi 0,03 r/cM” 1 NOTJIMHAHHS BOJIOTH TIOYMHAETHCS TIPH
ay= 0,1 (¢=10%). B 30Hi moxiMoiexynsapHoi ancopOuii HaiOUIbIIA KIIBKICTH MOTIMHYTOI
BOJIOTH CIOCTEpiraeThest y MadQiniB BHrOTOBICHHX HA rpedaHoMy Gopousi - 0,22 r/cm’, Ha
pucoBomy — 0,20 r/cm’, mo BimmoBimHO Ha 55% Ta 50% OGinbme Hix y Maddinax
BUTOTOBJICHUX Ha MUICHUYHOMY OopomiHi. MakcumaibHy COpOLiiiHy 3IaTHICTh MAaloTh
MaddiHn, BUIOTOBJIEHI Ha TpeyaHOMY OOpOIIHI, B 30HI KamijsipHoi ancop6buii (a,=1,0,
¢»=100%), Bona cxiagae 0,65 r/em’, Ha pucoBoMy Gopormisi 0,53 r/eM’, Ha nennaHomy 0,38
r/em’.

OpnHak, HaC LIKaBUThH IOBeAiHKa 3pas3kiB Mad¢iniB mpu ¢=70-75%, T006TO B ymoOBax
30epiranHs Mad@iHIiB B CKIaAChKUX HpuMilieHHAX (¢=70-75%, t=18-20°C). B tabmumi 2
HaBeZeHI AaHi piBHOBaXKHOI Bosorocti Maddinis, npu ¢=70-75%.

Tabnuys 2. Bmicm pisnogaxycuoi 6ono2u magpgpinie npu ¢p=70-75%

Maddpinn BuroToBieHi Ha | PiBHOBaxkHA BosIOricTh, % 32
Oopormi:

¢=70% ©=75%
MIECHTYHOMY 10,0 11,0
PpHUCOBOMY 17,0 20,0
IPEYaHOMY 18,0 22,0

Bornoricrte MagdiHiB BUTOTOBJIEHHX Ha PHCOBOMY 1 TPEYaHOMY OOpOILIHI, 3TiIHO PO3POOICHNX
peuentyp cranoButh 20-21%. Slkimo 30epirati He maxkoBaHi Mad(iHU B CKIAACHKHUX HMPUMILIEHHAX
npu ¢=70-75%, TO 3TiAHO OTPUMAHMX JaHMX Tabmuui 2 mpu 30epiranHi Oynme BizOyBaTHCS
JecopOLis BOJOTH OO PIBHOBa)KHOTO CTaHy Ha NuIeHW4HoMy OopomHi mo W=10-11%, Ha
pucoBomy mo 17-20%, Ha rpeuaHomy 18-22%, ToOTo y Maddinax Ha OE3ITIOTCHOBOMY
OopouiHi He Oyae BiIOYyBaTHCH IPOLEC YEPCTBIHHS, BIPOTIHO 32 PaxyHOK HAsBHOCTI B
peLenTypHOMY CKJIaJli KaMel iepeBa Tapa i kKaMmeJli pOXKKOBOTro JepeBa, sIKi BOJIOJIIOTH BOJIOTO
YTPUMYIOUOIO 3JIaTHICTIO.

Jns 3amobiraHHIO mpoleciB uepcTBiHHSA Mad@iHu Micas OXOJOMKEHHS MHOTPIOHO
[IAKyBaTH y BOZO- Ta CBITJIO HE IIPOHUKHY Tapy.

BucnoBku: Ha oCHOBI IpoBe/IeHHX JIOCIIDKeHb Oyii po3po0iieHi HOBI Buik MadQiHiB mist
XBOpUX Ha LEIIaKiio 1 mykpoBuii miader «Ppykrik», «Kopuchuit», «['pedaHouka», «PUCOBUUOKY,
«Cmaunmii nyer». PospoOrneHa Ta 3aTBepipkeHa HEOOXiJHA HOPMATHBHA JIOKYMEHTALIisl: TEXHIUHI
YMOBH, PeLeNTypH, TeXHi4YHiI iHCTpyKuil. TexHomorii 3axuieHi YoTupMa naTeHramMu YKpaiHu Ha
KOpUCHY Mozeis [1].
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CorianibHuil eeKT BiJl BIPOBAIPKEHHSI PO3PO0OK MOJISIrac B TOMY, 10 B YKpaiHi XBOpi Ha
LeNiaKito, IyKPOBHH ia0eT MatoTh MOXJIMBICTb CIIOKMBATH Mad(iHM BITUM3HSIHOrO BUPOOHHUIITBA.

Jlitepatypa:

1. Ilam. 64658 Vkpaina, MIIK A23G 3/00. Madin Oe3rmoTeHoBUi /
JopoxoBuu A.M., Jlazopenko H.II.; 3asBHMK Ta maTeHTOBNAacHUK HallioHanbHUI yHIBEpCHTET
xap4yoBux TexHoioriit. — Ne u 2011 05528; 3asBi. 29.04.11; omy6. 10.11.11, brom.Ne21.

2. I'yocoka O.I. lemiakis. Ilpo mpoOiemMu IiarHOCTHKM 1 JIiKyBaHHS i€l
xBopoOu B Ykpaini// XapuoBa Ta nepepoOHa rpomuciioBicts. 2008. — Ne 7. — C. 24-26.

Asmopcueka 00sioKa.
JlopoxoBuu AHTOHe1a MukoJaiBHa, 1. T. H., npodecop; kadeapa TexHOIOril xyibonekapcbkux i
KOHJMTEPChKUX BUPOOiB, HalioHalbHNIl YHIBEPCUTET Xap4OBUX TEXHOJIOT1H
Jlazopenko Haranis IlerpiBHa, K.T.H., acucTeHT; Kadenpa TexHOJIOrI XapuyBaHHA Ta PECTOPAHHOIO
Oi3Hecy, HarioHanbHUH yHIBEpCUTET Xap4OBUX TEXHOJIOTIH, i-mail: JazarenkoO3@rambler.ru

61

——Ukrainian Food Journal N° 1



-Xapuoai mexHon02ii

VIIK 665.52/54

INPEITAPATUBHE BUAIJIEHHS IHAUBIAY AJIBHUX
APOMATHYHUX KOMIIOHEHTIB E®@IPHOI OJIIi KMUHY

Ycatiok O.M., Haymenko K.A., Yeneas H.B., ®pososa H.E., Ycenko B.O.

Anomayia. Hasedeno pe3yrsmamu meopemuynux ma excnepumeHmaibHux
00ciodcenb  po3pobaeHHs  Cnocoby NpenapamuHoz0 PO30INeHHs  GY3bKUX
Gpaxyin  epipuux oniti 3 GUOLIEHHAM  IHOUBIOYAILHUX — APOMAMUYHUX
Komnonenmis. Ompumano apomamuymi Komnonenmu eqpipnoi onii kmuny (Carum
carvi L.) 6ucokozo cmynemio yucmomu ma y KOHYEeHmMpOGAHOMY GUAOL.

Kntouogi cnosa: eghipna oxis, apomamuunuii KOMNOHEHM, NPenapamuerad
xpomamozpagisi.

Betyn. CyyacHe BUPOOHHMUTBO Xap4OBUX MPOAYKTIB BaXKKO YABUTH 0€3 BUKOPUCTaHHS
apoMaTu3aTopiB, sIKi HaJgalOTh ab0 3MIHIOIOTH IX apomar i cmak. Ha cborogni BHpPOOHHKH
BiJIIaIOTh IepeBary iJEHTUYHO HATYpaJbHUM Ta CHHTETHYHHUM JDKEpelaM apOMaTHYHHX
PEUYOBHH SIK IEIEBUM Ta CTaOLIBHUM Yy TEXHOJOTIYHUX Mpoliecax Ta 30epiraHHi. Y croxupaua
NUTaHHA O0€3IeKU JaHUX CIONYK BUKJIMKAE 3aHEIIOKOEHHS.

3 20 ciuyns 2011 poky B kpainax €C 10 BHUKOHaHHsS CTaB 00OB’si3KOBUM PerjameHt
Ne1334/2008 [1], 3rimHO SKOTrO HAa €THKETII Xap4yOBUX IPOIYKTIB MOBUHHO OYTH BKa3aHO
“natural” (HaTypanpHHii) BIZHOCHO apoMaTU3aToOpy, SKUH CKIAJAEThCS BHUKIIOYHO 3
HATYypaJIbHUX AapOMATHYHUX PEYOBMH. TEepMIHM «IJEHTUYHHMH HATypaJbHOMY» Ta
«CUHTETUYHUI» y MapKyBaHHI Oibliie He 3a3Ha4YaloTh. TEeXHIYHUIA pernaMeHT YKpaiHu 11070
NpaBWJI MAapKyBaHHs Xap4yoBUX NpoxaykrtiB Bix 11.02.2011 p. Takox BH3HAYAE€ 3aCTOCYBaHHS
TEPMiHY «HATYpaJbHUID» JIUIIE 10 HATYPAILHUX apoMaTu3aTopis [2].

Y 3B’s3Ky 31 3MiHAMH B 3aKOHOJIABCTBI CIIOCTEpIraeThCs 3POCTaHHS I1HTEpecy
BUPOOHMKIB JI0 JDKEpeNl HATypallbHUX apOMaTUYHHX PEYOBHMH Ta IOCTYIOBa BiMOBa Bif
BUKOPHCTAHHS TXHIX CHHTETUYHUX aHaJIOTiB.

Po3pobnena Texnonorist nepepobku edipaux omiit (EO) BakyymHOIO pekTH(iKalieo
JI03BOJISIE OTPUMYBAaTH OKpeMi apomaTWuHi (pakiii, sKi MOXYyTb OyTH BHKOPUCTaHI SIK
caMmocTiiiHI apoMaTH3aTopu abo SK CKJIQJOBI ISl CTBOPEHHS KOMITO3MLIIHHUX apoMaTH3aTopiB
[3]

Brockonanennsi wiei texHonorii monsrae B orpuManHi 3 EQ He TUIbKM OKpeMuX
¢bpakuii, a i inauBigyatpHuXx apomaTndHux KommoHeHTiB (IAK). Ile mo3Bonuth po3mmpuTu
ACOPTUMEHT HaTYpPaJIbHUX apOMaTH3aTOPiB.

Jliteparypui  mkepena 3a3HavaioTh, 1o BuguieHHs [AK EO  3ailicHIOOTH
peKTUdiKalli€l0,  CYNEPKPUTUYHOI  EKCTPAKII€I,  BUCOKOE()EKTHBHOK  PIAMHHOKO
xpomarorpadiero, asicopouiriHoo xpomarorpadiero [4-6].

OpHak, MepeniyeHuMH croco0aMu BIA€ThCs BUAUIMTH e BY3bKi ¢(pakuii EO ta
OCHOBHI (KJIFOUOB1) KOMIIOHEHTH, @ JIECATKU 1HIIUX apOMaTHYHUX KOMIIOHEHTIB, SIKi MICTAThCS
y EO y kinpkocTax MeHme 5 %, BUALINTH CKIIaIHO.

Memoio  nposedenux Odocnioxcenv 0Oya0 po3poOiieHHs e(pEeKTUBHOrO CIIOCO0y
npenapatuBHoro po3aiieHHs EO 3 BuainenHsM IAK BUCOKOTO CTyINeHsI YUCTOTH.
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JocmimkyBanacs npenapaTiBHa xpomatorpadis, sika KIACHYHO BUKOPUCTOBYETBHCS JIJIsI
PO3[IJIEHHST a3€0TPONHUX CyMillled Ta PEYOBMH 3 OJM3bKUMHU TeMIlepaTypamMH KHIiHHSI, a
TAKOX JIO3BOJISIE BUALIATH OKPEMi KOMIIOHEHTH BHCOKOTO CTYIICHIO YHCTOTH [6, 7].

Jlns BupileHHs MOCTaBlieHOI MeTH OyJIo 3ampolOHOBAaHO BHKOPHCTOBYBAaTH BY3bKi
¢pakuii EO, orpumani BakyymHOIO pektudikamiero [8], a 3 uHux Buaimtn [AK
NpenapaTuBHOI0 XpoMatorpadiero.

Metoau nocaimkenn. s BcranoBieHHs apomary ¢pakuiii ta IAK EO kmuny
3aCTOCOBAHO OPraHOJNCNTHYHUI METOI, a Il BU3HAYEHHS KOMIIOHEHTHOTO CKJIagy — METOJ
ra3opiquHHOT XpoMaTorpadii.

Pe3yabTaTu Ta 00roBopeHHsi. byio BU3HaYeHO Taki eTany AOCHTiIKEHb:

- BUTOTOBHUTH BUCOKOE()EKTHBHY MpENapaTHBHY KOJIOHKY 3 HAYKOBHM OOIPYHTYBaHHAM
Bubopy TtBepumoro Hocisi (TH) Ta Hepyxomoi ¢azu (H®D), BcraHOBIEHHSIM IUCIIEPCHOCTI Ta
MacoBHX criBBifHoLIeHb cekiii TH, konuentpanii HO mono TH 3a 10BXHUHOIO KOJIOHKY;

- BCTaHOBUTH yMOBH Ta npoBect BuiieHHs: IAK 3 By3bkux ¢paxkuiit EO;

- JIOCIIZIUTH apoOMaT Ta KOMIIOHEHTHHH CKJ1aJ oTpuManux ¢pakuii ta [AK.

[poananizyBaBuin xapakrepuctuk Bimomux TH, obpaHo “Xpomocopd A”, sikuil Mae
HEe3Ha4yHy ajcOpOLiNHY 1 KaTaliTUYHY aKTUBHICTh ITOBEpPXHi, BENHKY €MHIicTh mozo0 HO,
MeXaHIuHY MIIHICTb.

BpaxoByroun 0COOIMBOCTI IpEeNapaTUBHOrO PO3AUICHHsS (MOPIBHSHO BelHMKa Mpoda,
mepenaj TUCKY Ha KIHIX KOJIOHKH), eKCIICpMMEHTAIbHO BCTAHOBJIEGHO IiJIBHILICHHA
€()eKTUBHOCTI KOJIOHKH 32 JIIMOHEHOM TP MOCJiI0OBHOMY 1i 3armoBHeHHi cekuismu TH pizHoi
JCIIEPCHOCT] y TMOPSIKY 3MEHIIEHHS PO3MIpYy 4acTOK: mepiia cexuis — 15 mac. %, po3mip
4acTok 2...3 MM; Apyra — 25 mac. %, po3mip dactok 1...2 mm; Tpera — 60 mac %, po3Mmip
3epHuH 0,56...1 MMm.

Ha nacrymunomy etami pociimkeHb oopano H® mapku ITEI-6000, sika € XimidHO
IHEPTHOIO, CENeKTHUBHOIO [0 apoMaTWyHuX pedoBuH EO, Mae TeMmepaTypHy Mexy
BuKoprcTanms Ha pisai 200 °C, a Takox (isionoriuso Ge3nedna.

ExcriepuMeHTanbHO BHM3HAYEHO KOHIIGHTpalilo HaHeceHHs H®, ska craHoBHUTBH: Yy
nepuii cexuii — 25 %, y mpyrii — 20 %, y Tpertiii Ta yeTBepTiil — BigmosigHO 17 % Ta 15%
BigHocHo TH. Bukopucranus rpamienty HanecenHs HO no3Bonuiio 3011t €heKTHBHICTD
PO3/IIICHHS, 8 TAKOXK ITiBUIUTH MPOJYKTUBHICTh KOJIOHKH.

Busnaueni ymoBu po3ainieHHs By3bkux ¢pakuiii EO xmuny (Carum carvi L.)
npenapatuBHor xpomarorpadieto (I1X) naBeneno B Tadu. 1.

Tabnauuys 1
Ymoeu npenapamuenozo pozoinenna gysvkux ¢ppaxuivi EO kmuny
IHapamerpu 3HaveHHs1
ILIBUAKICTb OTOKY Ta3y-HOCIs, CM°/XB 85
1< BUIMApHUKA 250
g TEepMOCTaTa KOJIOHKU 120...200
g 30ipHuKa (pakiii 250
¢§> JleTeKTopa 250
& cocyny Jlproapa -20...-15
006’em npobu, o 0,6

Jlns 3amobiraHHst BTpaT Ha CTafii BJIOBIIOBaHHS Ta 300py ¢pakuiit [1X Bukopucrano
cocyn /Iptoapa, HAIMOBHEHUH CyXHM JIbOJIOM JJIsl 3a0e3rnedeHHs temiepatypu -15...-20 °C, B
SIKMH 3aHYPEHO YOTHPH NPUHMANTBHUKH (PaKIiil.
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[ToBHoTa 360py dpakuiii [1X st Beix cepiit mocmigiB craHOBUIa B Mexax 82,5....89,0
%, 110 3aCB1JYMIIO BUCOKY €()EKTUBHICTb CUCTEMH BIIOBJIIOBAHHSI.

Pesynapratn  posmineHHss  By3bkux  ¢pakuii EO  kMuHY — mpenapaTHBHOIO
xpomatorpadi€ro Ta XapaKTepUCTUKK BuaiaeHux gpaxuii [1X npencrasieni y tadm. 2.

Tabnauys 2
Xapaxkmepucmuxa 11X ¢ppaxuiii EO kmuny
Bysbka | ®pakuii | IntepBan | KiabkicTh XapaKkTepucTHKA apoMaTy
dpaxuis nx qacy ¢paxuii,
BHUXOY, XB oM’
1 0...12.9 0.06 IMoenHaHHs apoMmaty XBOi 3 TPaB’ STHUMH
TOHAMH
g 2 13,2...14,8 0,12 Pi3kuii TpaB’ssHUH apoMar
§~ 3 16.8...20 0.26 Hacuuennii TpaB’sHMiT apoMaT 3 LIUTPYCOBUMU
TOHAMH
4 248..27 0.14 Hacnqeﬂfm JMMOHHME apomar 3
B TpaB’SHUCTUMH TOHAMHU
1 248,31 0.38 Hacnqeﬂfm JMMOHHMH apomar 3
« TpaB’SHUCTUMH TOHAMHU
E 2 32,5...58,7 0,11 KBiTKOBHif apoMaT 3 TOHOM MOJILOBUX KBITiB
= = - "
3 36..41.4 0.10 Hacuuennii Tepnko-npsHuii apomMaT 3 TOHOM
N KMHHY
1 422..456 0.10 Hacuuenuii Tepnko-npsHuil apomMaT 3 TOHOM
= Kamdopu
8 2 497 522 035 Hacuuenuii Tpap’ssHuit apoMar 3 NpssHUMHU i
&= T > KMHHHHMH TOHAMHU
B 3 54,9...62,3 0,14 KmunHMi apoMat 3 TepIKo-NpsIHUMU TOHAMU
§ 1 64,8...75,4 0,45 Hacuuenuii apoMar 3pisioro HaCiHHsI KMUHY
2 — =
= ® ) 76.1...78.9 0.13 Pi3kuii kamdopHuit apoMaT 3 KMUHHUMH
=) TOHAMH

Kommonentnuii ckian ¢pakuiii [1X EO kMuHy mociiKyBaBcss METOIOM ra30piIuHHOT
xpomarorpadii Ha aHANITHYHIA KOJOHII JIOBXHHOIO 2 M giamerpom 1,5 mMm 3 HO
JIUHOHUI(TaNaT 3a yMOB MeTonukH, po3pobsieHoi HaykoBusmu I[THAJI HVYXT. Ymosu
METOJIMKH XpoMaTorpadiqHOro aHaiizy apoMaTiyHux koMmroHeHTiB EO, HaBeneHo y Tabur. 3.

Tabauus 3
Ymoeu xpomamozpagiunozo ananizy apomamuunux komnonenumis EQO
ITapamerpu 3HayeHHs
TEPMOCTaTa KOJIOHKH

a“ 1104YaTKOBa 100

[ KiHIIEBa 140

§~ IIBUKICTh HarpiBy 3a 1 xa. 6

E JIETEKTOpa 150
=& | imkekTopa 200

= azory 33

g £ | BoaHIO 33

£ ‘”E HOBiTps 330

Mm o
O06'eM npodu, MK 0,2

64 ——Ukrainian Food Journal N¢ 1




Food Technologies

Inentudikanito kommoneHTiB ¢pakuiii [IX npoBeaeHo 3a BIAHOCHMM 4YacoM
YTPUMYBaHHS, a KiJbKICHHA BMICT KOMIIOHEHTIB Yy TpelnapaTuBHUX (ppakiisx BCTAHOBICHO
METOJIOM BHYTPIIIHBbOT HOpMaJTi3auii (IuB. Tad. 4).

Tabauus 4

Komnonenmnuii cknad ¢gppaxuin I1IX EO kmuny

Bysbka ®pakuii [IX | InenTudikosani KisnbkicHuii BmicT,

¢pakuis Komnonentu %

0-TyleH 22,47
Hepima Tepma cabineH 75,53
p Hpyra B-mipueH 98,6
Tpers p-LUMEH 95,4
YerBepra JIMOHEH 96,3
[epia JIMOHEH 98,8
Npyra JIHAJI00I 43,61
HApyra LUTpab 56,25
Tpers LIMC-JTIMOHEHOKCHUT 95,3
[lepira TPaHC-JIIMOHEHOKCHU]T 95,7
[Hpyra O-TEepIiHEeO 98,7
Tpers Trerst JTUTi APOKaPBOH 52,18
P LIHC-KapBeos 47,68
[lepira KapBOH 99,1
Hersepra [Hpyra KapiodineHn 95,2

OTxe, po3pobIeHUM criocoOoM 3 By3bkux ¢pakiiii EO kmuny Oyno BunineHo ¢pakuii
I1X, mo cxnmany sxux Bxomath IAK, crymine uncroru sxux Oinbuie 95 %: B-MiplLeH, p-LIMeH,
JIIMOHEH, LIUC-JIIMOHEHOKCHUI, TPAHC-JIIMOHEHOKCH/I, 0-TE€PITiHEOI, KAPBOH, KapiodiieH.

Psin xoMIioHeHTiB, Mo MicTaThesi B EO KMHHY B KUIBKOCTSIX MeHIue 5 %, BUIJICHO B
KOHLICHTPOBaHOMY BUIIIAL: o-TyiieH (22,47 %), cabinen (75,53 %), ninamnoon (43,61 %),
uutpaib (56,25 %), aurigpoxapsoH (52,18 %), uuc-kapseon (47,68 %). s oTpuMaHHs KX
KOMIIOHEHTIB Yy YHCTOMY BHIJIAII IependavyaeThCs MOBTOPHE MPOBEACHHS NPenapaTHBHOIO
pozainenns gpaxuiii [1X Ta Buainenus [AK.

Otpumani [AK MOXyTh BHKOPHUCTOBYBATHCS SK CKJIQJIOBI HATypaJbHHX Xap4OBHX
apoMaTu3aTopiB, a TaKOX SK CTAaHJAPTH Y ra3oxpomarorpadiqHuxX IOCHIIKEHHIX DKepe

apoMary.

Bucnosku.

1.Po3pobieno croci6 po3aiseHHs By3bkux ¢pakuiii EO Ta BUIUICHHS 1HAWBIAYaIbHUAX
apOMaTHYHHUX KOMIIOHEHTIB 3 HUX IIPENapaTUBHOIO XpoMmarorpadiero.

2.BuaineHo 1HIUBiAyanbHI apOMaTHYHI KOMIIOHEHTH 31 CTYIIEHEM YHCTOTU Oiiblie 95
%: B-MipiieH, p-IMMeH, JIIMOHEH, [IUC-TIMOHEHOKCH/I, TPAHC-JIIMOHEHOKCH/I, O.-TEPITiHEO,
KapBOH, KapiogijieH.

CnucoK BUKOPUCTAHOI JiTepaTypu:
1. Regulation (EC) No 1334/2008 of the European Parliament and of the Council of 16
December 2008 on flavourings and certain food ingredients with flavouring properties for
use in and on foods and amending Regulation (EC) No 1601/91 of the Council, Regulations
(EC) No 2232/96 and (EC) No 110/2008 and Directive 2000/13/EC.
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PO3POBJIEHHA TEXHOJIOI'TI XJIIBHUX BUPOBIB J1JI51
3AKJIAAIB PECTOPAHHOT'O I'OCITIOJAPCTBA 3
BUKOPUCTAHHAM EKCTPYJIEPA

ApcenbeBa JLIO., Kaginivenko A.O., Slmenko B.C.

Anomayis. Teopemuuno o00IPYHMOBAHO NEPCREKMUBU SUKOPUCTIAHHA 2TUBU
36uuaiinol Ons 36azavenns Xaionux eupoois. Po3pobieno mexnonoziio XuioHux naiuiox
0300p08Y020 NPUHAYEHHS 13 3ACMOCYBAHHAM XONOOHOI eKcmpy3il 6 yMOBax 3aK1aodié
pecmopanno2o  eocnooapcmea.  Jlocnioceno — nepebic  mikpobionoeiunux — ma
bioximiuHux npoyecie y micmi nio 6nAUBOM NIOBUULEHO20 MUCKY, WO CIMBOPIOEMbCS 8
Kamepi 6poOUIbHO-POPMYBANLHO20 azpezamy (ekcmpyoepa,).

Knrouosi cnosa: xnioni nanuuku 0300p084020 NPUSHAYEHHS, 2UBA 36UNALINA,
6poounbHO-popmysanvHull azpesam, eKCmpyoep, eKCmpy3iliHa MexHON02isA, X0N00HA
excmpy3isi, ni0gujeHUti MUCK.

Beryn. Bigomo, mo xmi6o0yno4Hi BUpOOH € MPOAYKTaMU MacOBOTO CIIOXHBaHHS, IO
BUPOOJISIOTHCS 32 TPAAWIIIMHUMU TEXHOJIOTISIMA Ta peuentypamu. Taki BUpoOM HE MAalOTh
30aJIaHCOBAHOTO XIMIYHOI'O CKJaay 3 TOYKH 30pY OCHOB 3[0pOoBOro xapuyBaHHs. Ilim uac
PO3pO0JIeHHsT HOBOI XJII000YI04HOI MPOAYKII OCOOJHMBY yBary ciiji 3BepHYTH Ha BHUOIp
(YHKI[IOHAJIBHOTO 1HIpe/li€HTa 3 MAaKCUMAJIbHUM BMICTOM OLJIKOBOI CKJIa/IOBOI, BPaxOBYIOUYH
30aJ1aHCOBaHICTh OLIKIB 38 aMiHOKUCIOTHUM CKJIaJoM. TakuM (pyHKI[IOHAILHUM 1HTPEIi€HTOM
MOXKHa 3alpOIOHYyBaTH 0a3uialibHI TPUOH, SKi € JKEPEJIOM Xap4oBOro MpOTeiHy, He3aMiHHUX
aMIHOKHCJIOT, HEHACUYEHHX JKUPHHUX KHCIIOT, ITOJTicaXapH/IiB.

MeToau nociimkennb. [IpoananizoBaHo HAyKOBI Mpalll pi3HUX aBTOPIB LIO0 XIMIYHOTO
CKJIaJly Ta IepeBar BUKOPUCTAHHS INIMBH 3BUYANHOI B XapUOBid POMHUCIOBOCTI. 3aCTOCOBAHO
OpraHOJIENTUYHI Ta XIMIYHI METO/IU JIOCII/PKEHb.

Pe3yabraTn Ta 00roBopeHHsi. Y CBITOBOMY TI'PHOIBHHMLTBI aKTHBHO BHUPOLIYIOTh
6mu3bko 40 BuiB ICTIBHHX Ta JIiKapchkux rpubiB. B YkpaiHi KynbTHBYIOTH JiHiie Agaricus
bisporus (medepuiyt nBycrniopoBa) ta Pleurotus ostreatus (rimBa 3BuuaiiHa). J1Jisi HEBEIHKUX
IpUOHHMX TOCIOJAPCTB Ta IIPHUEMCTB 3 OOMEXKEHUMHU (HIHAHCOBUMHU MOXKIIMBOCTSMH TPHOU
Pleurotus ostreatus 3aBIsiKM BHUCOKiH aKTMBHOCTI, 3HAYHIM MPOJYKTUBHOCTI Ta aIalTHBHUM
3IaTHOCTSIM € ONTUMAIBHUMHU JUTS KyJbTUBYBaHHS [ 1].

3rifiHO 3 JNiTepaTypHUMHU JaHUMH, BMICT 3arajibHOro a30Ty B P. ostreatus KonMBaeThcs B
mexax 1,1...4, 9 % CP aus rpubiB, BUPOIIEHUX €KCTEHCUBHUM criocodom, Ta 3,6...6,1 % CP
Ui TpuOiB, BUPOLIEHUX 1HTEHCHBHMM criocoOoM. binkoBuil a3or cranoButh 64...76 % Bixn
MacoBOi YAaCTKH 3arajbHOro a30Ty. BMiCT a30THCTHX PEUOBHH 3aJICKUTh BiJ LITaMy Ta YMOB
BupoturyBanHs. [Tig yac qociikeHHs aMiHOKHUCIOTHOTO CKJIay BHUSBJICHO 18 aMiHOKHUCIIOT, y
T.4. BCl He3aMiHHI. Y CKJIaJi aMiHOKHCIIOT, B OCHOBHOMY, I€pEBa)KalOTh IIIIOTAMIHOBA Ta
acrapariHoBa KHCJIOTH, 1110 € XapaKTePHOI OCOONMUBICTIO icTIBHUX TpubiB. BmicT He3aMiHHMX
AMIHOKHUCIIOT CTaHOBHUTH 35,9...40,3 % Bix 3aranpHOi cymH. JIIMITYylOUMMH aMiHOKHCIOTaMH
[JIUBY 3BUYaNHHOI € METIOHIH Ta IIMCTHH. Y TOW jXe 4ac BoHa OaraTa Ha TpUNTO(AH Ta JIi3HH,
JnediuuT sKuX pi3Ko BiAUyBaeThcsl B OaraTbox pociuHHUX Oinkax. [lopsa i3 3B’s3aHUMHK
aMIHOKHMCJIOTaMH B IUIOZOBHUX TiJIaX iCTIBHUX I'pUOIB 3HAXOISATHCS BUIbHI aMIHOKHCIIOTH, IO
OepyTh y4acTb B OOMiHI pEUOBHH, y T.4. CHHTe31 OlJika »KHUBOI KIIITUHH, 3a0€3MeUyI0Th CHHTE3
HYKJIETHOBUX KHCIIOT, HYKJICOTHAIB, (epMEHTIB, BiTaMiHiB, cymMa sAKHX ckiagae 25...35 % Bix
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3arajgbHOi KiJIbKOCTI aMIHOKHCIIOT. BMICT BIIBHMX aMiHOKHUCIIOT B IpU0ax JOCHTh BHCOKHH Yy
MOPiBHSIHHI 3 IHIIUMH MPOAYKTAMHU POCIUHHOTO TTOXOPKEHHSI.

[leperpaBnioBanicTh OINKOBUX pPEYOBMH TpUOIB 3HAXOAMUTHCS B Mexax 69...
83 %. Tobro rpubHi OLIKK 3aCBOIOIOTHCS Tipllie TBAPUHHHUX (3aCBOIOBAHICTH B CEPEIHBOMY
96,5 %), ae Ha piBHI POCIMHHUX (3aCBOIOBAHICTb B ceperHboMy 68,0 %). IleperpaBnioBaHicTh
rpuOiB 3aJISKUTH BiJI CTYMEHs X moApiOHeHHs. BcraHOBIIEHO, IO a30TUCTI peuOBHUHH TPHUOIB,
NozpiOHEHNX B IIOPOIIOK, 3acBorolOThcs Ha 80...89 %. Omxe, HaMu Oyno BHpILIEHO
NOAPIOHUTH Macy IUIOJOBUX TiJ TJMBH [0 MIOPENOIOHOT KOHCHUCTEHIIT /Jisi Kpamioro
3aCBOEHHS Ta PIBHOMIPHOT'O PO3MOALTY Y MPOAYKTI.

BMmicT ByrieBoJiB y IUIOJOBMX TijlaX IJIMBU 3BUYANHHOI KOJMBAETHCI B MeEXax
16,7...81,3 % CP. ByrneBomuuii koMmIuiekc rpu0iB HpecTaBICHHH TAaKMMH CKJIAJOBUMH:
[JII0K03a, (DPYKTO3a, rajlakTo3a, IJIKOreH, KIITKOBHHA, XITHH, MaHIT Ta iH. JlaHi mpo BMICT
KJIITKOBHHU B IUIMBI CynepewInBi. 3riIHO 3 JaHUMHU PI3HUX aBTOPIB, 11 KUIbKICTh 3HAXOJUTHCS
B Mexax 5,03...14,9 % CP. Buicr xiTuny B rpubax cknagae 3...5 %. XiTHH NPaKTUYHO HIKOIH
HE 3YCTpiYaeThCsl y BUIBHOMY CTaHi, a 3a3BHYaii 38’ s13aHuil 3 OlJIKaMH, HEOPTaHIYHUMHU COJISIMHU,
JNilaMy, MIrMEHTaMHU Ta IOraHO MEPETPABIIOETHCS B XapUuOBOMY TpakTi JitoauHH. Tomy
TeXHOJOriYHa 00poOKa rpubiB Mae OyTH CHpsIMOBaHA Ha Te, MO0 MAKCHMMAJbHO 3pYHHYBaTH
KIITHHHI 00OJOHKM Ta BHUBIUILHHTH BMICT KIITHH. Y TOM K€ 4ac, XiTHH Ta XiTHHOIIOZIOHI
PEYOBUHH MAIOTh BUCOKY aJICOPOLIiiiHY 3IaTHICTh YyTBOPIOBATH MillHI 3B’ 3KU 3 10HAMHU BAXKKHX
MeTaJiB, BUBOJSYM iX 3 opraHizmy. ['puOHa KIIITKOBMHA BiIHOCHTHCS J0 XapUOBHUX BOJIOKOH i
BUKOHYE BaXJIMBI (QYHKLII B OpraHi3aMi JIIOAWHHU: HOPMATI3ye [iSUIbHICTh KHUIIKOBOI
MIKpOQJIIOpH Ta CIPHSIE BUBEACHHIO 3 OPraHi3My TOKCUYHHUX PEYOBHH.

Bwmicr xupiB y rmBi cknagae 3...6 % Bix cyxoi macu. I, Xxo4a BMICT JimifiB y Hilf
HEBEJIMKHH, YacTKa HaHOLIbLI LIHHUX ISl JTFOJIMHU MTOJIHEHACUYEHHX XUPHUX KUCIIOT CKIIa/Iae
10 67 % Biz 3arajabHOI MacH JIMiAiB.

I'muBa Mae 3HayHWii BMICT cTepoiiB, Wm0 mifBuilye 1i wiHHICTE. Creponu
BUKOPHCTOBYIOTBCSI OpPTaHi3MOM JIIOJMHM JJIS YTBOPEHHS TOPMOHIB, >OBYHHX KHCIOT,
Bitaminy D Ta iHIIMX BUCOKOAKTHBHUX Pe4OBUH. KpiM TOro, 10 CKIIaJy CUpOro HUpPY BXOISTh
crepuny, pocharuam, epipHi macna. CTepuHH MpeCTaBieH] eprocTepruHoM, (HYHTUCTEPUHOM,
MEPEeKHCOM EeprocTepuHy, LepeBUCTEpUHOM Ta iH. Jleski 3 CTepHHIB MaroTh OlOJOTiYHY
akTHBHICTh. JKupu rpubiB 100pe 3acBo0ThHCs. J[aHWii OKAa3HUK BiAINOBIA€ 3aCBOIOBAHOCTI
TBapUHHHUX JKUPIB 1 ckanae 95 %.

I'MuBa 3BMYAiiHA Mac B CBOEMY CKIaji 3HAYHY KilbKiCTh MiHEpadbHHMX PEYOBHH. IX
BMicT Moxe gocsiratd 10 % CP. OcobnuBicTio 3011 rpubiB € ii BenMKa pO3YMHHICT Y BOAI.
I'nuBa € mpKepesoM BOAOPO3YMHHUX Ta JKUPOPO3UYMHHUX BiTaMiHiB. Y BITaMiHHOMY CKIIaji
nepeBakae HiauuH (339...557 mr/r CP), mo BiapisuHse ueii rpud Bij iHmmx. [IpucyTHiil Takox
LK KoMILIeKe BitaminiB rpynu B: tiamin (48...84 mr/r CP), pubodnasiu (24...47 mr/r CP),
nipunokcut (4,0 mr/r CP), domiesa (3,53 mr/r CP) Ta nantorenoBa kucnoru (0,10 mr/r CP).

Jlanuii rpub MiCTHTh TaKOXX 3HAYHY KiJIbKICTh OpPraHiYHHX KHCIIOT Ta ()EPMEHTIB, sIKi
CHPHSIOTH PO3ILEIUICHHIO )KUPIB Ta TJIiKoreHy. Busiieni y rimBi ppepMeHTH aminasy, Jlakrasa,
OKCHIa3a, poTeasa Ta iHII MOKPALIYIOTh MePeTPABIIOBAHICTh Ta 3ACBOIOBAHICTD 1KI.

Bwmicr Bogu B ruBi cknanae 86...93 %.

CBoepimnuii  crienmgiuHuii  3amax Ta CcMak TpuOiB  OOYMOBIICHMH HAasSBHICTIO
apOMaTUYHMX Ta EKCTPAKTHBHHUX PEYOBHH, LIO CIPHUSIOTH MiJABHILCHHIO alleTUTy Ta Kpallii
3aCBOIOBAHOCTI ki (OEH3aJbIeTi, aleTalberij, aBejeBaiepiaHOBUI allbJIerif Ta iH.).

Sk 1 Bci rpubH, TJIMBa HU3bKOKAJIOPiHHA Ta HE MICTHTh X0JecTepuHy. BoHa € jkepenom
POCIMHHOI KJIITKOBHMHH, IO HaJa€e il BIACTUBOCTEH ajcopOyBaTu HeOa)kaHi JUis OpraHizmy
MPOAYKTH OOMIHY PEYOBHH, y T.4. aMiak Ta YKOBYI IICMEHTH, LUIAKH, OTPYTH, COJI BAXKKUX
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MeTajiB, TECTULMIM, HITPaTH Ta IHII TOKCHYHI pPEYOBHHU. BiKMBaHHA TJIMBU CHpUSE
3HM)KEHHIO XOJIECTEPUHY Ta PIBHIO JIIIIIB Y KPOBI Ta, SIK HACIIIOK, 3MEHIIYETHCS MOXKJIMBICTb
BUHHMKHEHHSI TaKMX 3aXBOPIOBaHb, SIK ILIEMiYHA XBOp0Oa Ceplisi, aTepoCKiIepo3, sKi Maiike
3aBXKIU CYIPOBOKYIOTHCS MIJIBUILEHHSIM KpOB’siHOro THcKy. B 90-x pokax B mimBi OyB
BUSIBJICHHUH JIOBACTATHH, IO € 1HTIOITOPOM CHHTE3y XosiecTepuHy. [1110/10Bi Tia rIMBU MalOTh
aHTHOaKTepiaJibHy aKTUBHICTh BIJIHOCHO TpaM-HEraTUBHUX aepoOHMX OakTepiid, 1o
BUKJIMKAIOTh TaKi 3aXBOPIOBAHHS, SIK MTHEBMOHIs, OaKkTepialbHi BUPa3KH POrOBMI OKa TOIIO.
I'nuBa cripusie anTHaNeprivHii Aii npu OpoHXiajbHI# acT™Mi Ta anepridiHux puHiTax [2].

BpaxoBytoun yHIKaJbHHUH KOMILUIEKC Oi0OJOTriYHO-aKTHBHUX CIIOJYK, IO BXOJSATH IO
CKJaJy IUIOJOBUX Til TJMBH, OyJa0 BHpilIeHO o0patd ii  SK OCHOBY [Uisi CTBOPEHH:
XJ11000yITOUHUX BUPOOIB 03/10pPOBYOro MIPU3HAUEHHS, & caMe XJIIOHHUX nanu4ok. [IpoekryBaHHs
HOBOI peLenTypu 31 30aJaHCOBAaHMM XIMIYHHUM CKJIaJOM 3ZIHCHIOBAJH 3a JOIIOMOTOIO
nporpamHoro kommiekcy «Optimay [3].

VY 3akimajgax pecTOpPaHHOrO TIOCMOJAPCTBA AKTYaJIbHMM IIMTAHHSAM € BHUPOOHHUITBO
pi3HOMaHITHOT XJIIOOOYIOYHOI MPOMYyKIii B yMOBax CKOPOUYEHHS OJAWHHIL OOJIaJHAHHS 3
METOI0 3MEHIIEHHS BHUPOOHMYHUX IUIOLI, MaTepiaibHUX BHUTpPAT, TPYIOMICTKOCTI Mpari.
Po3B's13aHHIO 1IOIO 3aB/IaHHS CIIPUSIE 3aCTOCYBAHHS €KCTPY31HHOr0 00pOOIIEHHS TicTa, 110 Mae
3HAYHI MepeBard MOPIBHSIHO 3 TPAAULIHHUM CIIOCOOAMU BUPOOHULITBA: CYMILICHHS JACKIJIBKOX
orepaniii TeXHOIOTIYHOrO MPOLIECY B OJHOMY arperari, MOXJIMBICTh CTBOPIOBATH HOBI BHIH
MPOAYKIIii, MPUCKOPIOBATH TEXHOJIOTIUHI IIPOIIECH, 3MEHIIYBAaTH YUCENBHICTh IIEPCOHAIY.

ExTpy3iiiHa TEXHOJOris — OJUH 3 TEPCHEKTHBHUX Ta BUCOKOE(PEKTUBHHUX MPOLECIB,
SIKMH TIOEJHYE TEPMO-, TiPO- Ta MeXaHiuyHe OOpOOJIEHHS CUPOBUHH Ta Ja€ 3MOI'Y OTpUMATH
MPOIYKT 13 33JaHUMHU BJIACTUBOCTSIMH, KEPYIOUM MeXaHI3MOM (Di3MKO-XIMIYHUX, MEXaHIUYHHX,
010XIMIYHUX Ta MIKpOOIOJIOTIYHMX MPOILECIB, IO BiAOYBaIOThCS i Yac eKcTpys3ii. 3aiexHo
BiJl TEMIIEPATYpH Tepe]] MaTPULICIO PO3PI3HSAIOTH TPH OCHOBHI BUJIM €KCTPY3ii: X0JI0/HA, Teria
Ta rapsya (BapuibHa). OiHaK, BpaXxOBYIOUH HIHHICTh XIMIYHOTO CKJIaJy Ta O€3IeUHICTh TJIMBH,
sKa MICTUTh JIOCTATHIO KUIBKICTh TIOBHOI[IHHOrO OilKa, BOJOPO3YMHHHUX BITaMiHIB,
MiHEpAJIbHUX PEYOBHMH, KIITKOBUHM, Ha HAll IOTJs, OakaHO BHUKOPUCTOBYBATH XOJOAHY
eKCTpY3ito, sika 3a0e3neuye 30epeXeHHsI CKJIaqy Ta BJIACTUBOCTEH IMX CKIAIoBHX [4], 110
Ba)KJIMBO JUISl BUKOPUCTAHHS JAHOTO BUJly CHPOBHUHH Y BUPOOHUITBI XJIIOHUX MaIHYOK.

Buxopucranas OponuiabHO-(OPMYBaIbHOIO —arperaty (ekCcTpyzaepa) Ha€ 3MOry
MOETHATH B OJTHOMY arperari orepaiii 1o3piBaHHs, pOpMYBaHHS Ta BUCTOIOBAHHS, YHHUKAIOYH
cTajil BUCTOIOBaHHS BHPOOIB micis (QOpMyBaHHS, OCKUIBKM €(EKT pO3IMyLIeHHs BHPOOIB
JIOCSITAETHCSI HA BUXOJII 3 (JOPMYIOUOTO KaHaTy.

Y pesynbTari JNOCHIPKEHHS BIUIMBY MiJIBUILIEHOTO THCKY Ta MiJABUILEHOTO BMICTY
BYIJICKHCJIOTO Ta3y y CepeloBHINI OpOJiHHS Ha mepebir MIKpoOioJOriYHMX Ta OlOXiMIYHHX
nporeciB y Ticti, Oymno BHABIEHO, L0 B yMOBax MiJBHIIEHOro THCKy Ha 28...30 %
NPUTHIYY€ETbCSA JKUTTEAISUIBHICTD MOJIOYHOKHCIMX Oaktepid, Ha 31...32 % 3HWXKyeTbcs
IHTEHCHBHICTh CITUPTOBOIO Ta MOJIOYHOKUCIIOrO OpomiHHA. OfHaK [emo IiABHUILYEThCS
KHCJIOTHICTh TICTa, HIO TIOB’S3aHO 3 YaCTKOBUM PO3UYMHEHHSIM BYIJIEKUCIIOrO ra3y y BUIbHIH
Boxi Ticra. [ligBMINEHWI THUCK Ta MiJBMIICHUI BMICT BYIJIEKHCIOrO ra3dy y CepelOBHIII
OpO/iHHS ~3HWXKYIOTh aKTUBHICTh aMIJONITHYHUX (EPMEHTIB, 110 NPU3BOJHUTH [0
YIOBUIBHEHHS IIPOLlECY HAKONMYeHHS LykpiB y Ticti Ha 14...15 %. BianosigHo
YIIOBUIBHIOETBCSL 30pO/IKYBAHHS ILYKPIB JAPDKIKOBUMH KiliTHHamu. [Ipore B 3a3HaueHHX
yMoBax Ha 12...13 % migBHIyeThCS aKTUBHICTh IPOTEONITHYHUX (DEPMEHTIB, CIIOCTEpIiraeThes
301IBLICHHST BMICTY BOJOPO3YMHHOIO OijiKa Ta BUIBHUX aMiHOKHCIOT. ONTUManbHUI uac
nepeOyBaHHs TicTa y kKamepi OpoauiibHO-(popMyBaIbHOMY arperaty craHoBUTh 10 XB.
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Bucnosku.

1. V pa3i BuUKOpUCTaHHS OpOXMIBHO-(OPMYBAIBHOMY arperaty BIAEThCS HOCSITH
CKOPOYEHHSI TPUBAJIOCTI TEXHOJOTIYHOrO IMPOLIECY, 3MEHIINTH BUPOOHMYI IUIONII Ta BapTiCTh
YCTaTKyBaHHs, MpPU 1IbOMY 3a0€3Me4yeThCsl BUCOKA MPOAYKTUBHICTh Ta 30€pira€Thes SKiCTh
TOTOBHX BHPOOIB.

2. XniOHI Nanu4ky, B peLentypy sIKux BBedeHO 25 % (o Macu OOpOIIHA) IJIMBH
3BHYAWHOI, MAalOTh BHMCOKI OpPTaHOJENTHYHI Ta (I3UKO-XIMIUHI MOKA3HUKH. 301IbLIYETHCS
3HAYEHHsI CKOPY MPAKTUYHO BCIX HE3aMIHHUX aMiHOKHUCIOT, y 6,5 pa3iB 30UIbLIYETHCS BMICT
KJIITKOBHHH, TOPIBHSAHO 3 KOHTPOJEM, IO CBIAYMTH NPO JOLUIBHICTh BJIOCKOHAICHHS
TPaJULIHHOT pelenTypH.
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BU3HAYEHHS CIIEIA®IYHOI AKTUBHOCTI CYUYACHHUX
JAE3IH®IKYIOYUX 3ACOBIB

IBamyTa B.A.

Anomauin. Bcmanoenena egexmugnicmes npenapamié Ha 0OCHO8I Hanocpiona
«[eapeen-200» ma «Apeensimy. 3aci6 «Leapeen-200» y xonyenmpayii 0,01 % euensae
100% 6axmepuyuony, gyueiyuony ma €ipyriyuoHy akmueHicms npu excnosuyii 2 200.
Maxcumanvhoi cnopoyuonoi akmusnocms cxknaoana 97,5%. Ilpenapam «Apeensimy y
xonyenmpayii 1% maec 100% epexmusnicmo cmocosno baxmepiti ma epubie npu
excnozuyii 3 200. Cnopoyudna akmugnicme 3aco6y npossunacs nicis 24 200 excnosuyii
npu 3acmocysanni 10% posuuny. IlopisusanvHuil ananiz HaHonpenapamis 0ag 3moecy
npunycmumu, wo 0o ckiady 3acoby «[eapeen-200» okpim nanocpibna 6xo0samo
000amKosi 0e3iHghiKyIoUi pevuosuHu.

Kniouosi cnosa: oesingexyivnuii 3acio, cneyugiuna axmugnicmo, epexmugnicmo
npenapamy, HaHoCpiono.

Beryn. [lesingekuilini 3aco0u BiJirpaioTh Ba)dJIMBY POJIb Y PI3HUX Tajly3siX JIOACHKOI
JUSUTLHOCTI, 30KpeMa B MEIWYHIH, BEeTEpUHAPHIM, XapuoBiii, papMalieBTUUHIH, TPAHCHIOPTHIH,
KoMyHaJbHIN Tomio. [lesindexuiiinuit 3aci6 ([3) — ue peuoBuHa abo cronyka, 1O 3/aTHA
3HUIIYBAaTH BipycH, Oakrepii Ta rpubu Ha (a00) B 00’€KTax 30BHIIIHLOTO CEPEJOBHIIA 10
0e3IeyHoro piBHS, SIKMH BU3HAYA€ThCS KOHKPETHHMMH yMoBaMu ix Bukopucrauss [1]. Tlpu
TPUBAJIOMY 3aCTOCYBaHHI Je31H(DEKTAHTIB MIKpOOpPraHi3MH 3/1aTHI HAOyBaTH PE3MCTEHTHOCTI,
TOMY CTBOPEHHSI HOBHX ITperapaTiB HUHI € JOCUTh aKTyallbHUM [6].

Ha choroziHi nomMpeHrM € BUKOPUCTaHHS HAHOTEXHOJIOTIH, 10 Hajae Ne3iH(iKyIouuM
3acobaM Oinbiry edexrtuBHiCT. CKIIaJ TaKMX NpernapariB MOXXKHA BapiloBaTH HE TUIbKH
LUISIXOM 3MIiHM XIMIYHOTO CKJIJy KOMIIOHEHTIB, & il B pe3yJbTaTi PeryloBaHHs PO3MIpIB Ta
¢dbopM IX CKIaJOBUX Ha MOJEKyJsipHOMY piBHI. CTBOpeHHs Je3iH(EKTaHTIB Ha OCHOBI
HAHOYACTHUHOK CIIPUSE MIIBUIIIEHHIO aKTUBHOCTI Mpenaparis [5].

Ha cyuacHoMy erami po3po0OK HOBUX [1€33aCO0IB IIMPOKO 3aCTOCOBYIOTh YaCTOYKH
pi3HUX MeTayiB. 30KpeMma, HaiOUIbIl JIOCHI[PKEHHUMH € aHTHMIKpOOHI BJIACTHBOCTI
HAHOYACTHUHOK cpibia. SIK BiZOMO, CIIONYKH Ccpibiia BOJIOIIOTH XOPOLIMMU aHTUMIKPOOHUMHU
BJIACTHBOCTSIMM — 32 JQHMMHU DIi3HHX aBTOpIB 10HM cpibia 3HHIIYIOTH Bix 650 mo 700
PI3HOBU/IIB MATOTEHHUX MIKPOOPTaHi3MiB, BIpYCiB Ta I'pHOIB, IO HEPEBEPIIYE MOMNKIUBOCTI
HaBiTh HAMAKTUBHINIMX aHTUOIOTUKIB. J{e3iH]iKkyroul npenapaTtu MaloTh psiJi 3HAYHHUX I[IepeBar,
TOJIOBHUMH 3 SKUX € TX BUKOPHCTAHHS Y MaJMX KOHLEHTpALisiX, Oe3MeUHiCTh Ul JIOJUHH Ta
BHCOKA aHTHMIKpOOHA aKTUBHICTb, L0 BIJPi3HSE X BiJl IHIINX XiMiYHUX JAe3iH(pekTaHTiB. HuHi
3alpOIOHOBAHO TPH OCHOBHUX MeEXaHi3MM B3aeMofil cpibia Ta OakrepiasibHOT KIIITHHH:
B3a€MOIisl 3 000JIOHKOI 1 MeMOpPaHOI0, BTPYYaHHS B TIEPEHECEHHS eJIEKTPOHIB, 3B’ SI3yBaHHS 3
JHK. Ionu cpibna, 3B’s3aHi 3 KOMIIOHEHTAMU MOBEPXHI KIIITHHH, IEPEIIKOKAIOTH
HOpPMaJbHOMY JAuXaHHIO Oaktepii Ta cuHTesy AT®. dopmyBaHHS KOMIUIEKCY 3
Cynb(riIpUILHUMHU TPYIIaMU 1HAKTUBYE (EPMEHTHU i 3MIHIOE MPOLIECH JUXaHHS y MeMOpaHi.
3B’s3yBanns 3 JIHK 6110kye Tpanckpumniito [7].

ITpu po3pobii HOBUX ne3iH(eKIiiHUX 3ac00IB IMEpIIUM KPUTEPIEM Creliani3oBaHol
OLIIHKHU (EKCIIepPTU3U) NpernapariB € BU3HA4YCHHs crenudiyHoi akTUBHOCTI, TOOTO 34aTHOCTI
3aco0y CIpUYMHATH crienudiuyHuil 3He3apaKyBanbHUN eeKT IpOTH MIKPOOPraHi3MiB Pi3HHX
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TaKCOHOMIUHMX rpyn [2]. BuzHaueHHs cnenugiuHOi aKTMBHOCTI Cy4acHUX Je3iH(EKLiHHUX
3ac00iB € JIOCHTh aKTYyaJbHUM TaK SK Jla€ MOXIIMBICTh BCTQHOBHTH X €(EKTHBHICTH Ta
HEOOXI1IHY TPUBAIICTh 3HE3aPAKEHHSI.

Marepianu Ta metoau. Ha Ga3i [lepxkaBHoi ycTaHOBU «IHCTUTYT Tiri€HH Ta MEAUYHOI
exonorii iMm. O.M. Map3eeBa» OyJ0 NPOBEICHO IOCITIHKEHHS CHEHU(IuHOI aKTHBHOCTI
npenapariB «/leapren-200» (koHueHrtpauiss HaHocpioma 200 wmr/i), BupoOHuk OOO ITKO
«BEJIEC» (Pocis) Ta «AprenBit» (1000 mr/im), TOB «"AJIBOKC» (JIbBiB).

B sikocti oQiliifiHUX JOKYMEHTIB ISl OL[IHKU CHeU(iyHOT aKTUBHOCTI B YKpaiHi YMHHI
«VHCTpyKIMS TI0 ONpeAeNeHHI0 OaKTepULIMAHMX CBOWCTB HOBBIX JE3HMH(HUIMPYIOLINX
cpenctB» Ne 739-68 Ta MB «Metonpl ucnibiTaHni 1e3UH(EKIMOHHBIX CPEJICTB VIS OLIEHKH UX
6e3onacHocty u d3pdexkruBHocty, 1998» [2, 3]. Meroau, 110 3aCTOCOBYIOTHCS JIJIsl BU3HAUCHHS
aKTHBHOCTI JIe31H(EKTaHTIB MOXKHA TIOIUIUTH HAa TPU TPYMU: TECTH in Vitro; TIPAKTUYHI TECTH
BU3HAYEHHS €(QEeKTUBHOCTI mpu Ae3iH(eKIii CcreriagbHO KOHTaMiHOBAaHHUX IOBEPXOHb,
IHCTPYMEHTIB; TECTH IIpU KJIIHIYHOMY 3aCTOCYBaHHI Ae3iH(peKTaHTiB [4].

s melitpanizawii 3anumkosoi aii JI3 BuxopucroBysamu: 0,1% p-H Hatpito cyabdimy.
PoGoui po3unHM Je3iH(EKTaHTIB TOTYBaJdH 3 BUKOPUCTAHHSIM CTEPHIBHOI JAMCTUIILOBAHOI
BOJIH.

Tecr-muramamu  ciyryBaii Taki KyabTypH: Staphylococcus aureus ATCC 6583,
Pseudomonas aeruginosa ATCC 9027, Escherichia coli ATCC 25922, Candida albicans
ATCC 885653, Bacillus subtilis (ciopu) ATCC 6633, Bacillus cereus (cniopu) ATCC 8035,
®ar MS2 (E. Coli Hfr) 3 xonekuii My3eiHUX Kyl1bTyp I[HCTUTYTY Tiri€eHH Ta MEIUYHOI €KOJIOTiT
iMm. O.M. Map3eepa.

MikpoopraHisMM BHPOIIYBaJi HA TAaKUX IOKUBHHUX CEPEIOBHIIAX: CEPEHOBHIIEC
Calypo arap s rpu0iB, m’sico-nientonHuii arap (MITA) ta tpunton — coesuii 6ynbiion (TCh
a00 OynbiOH A) JUlsl KyIbTUBYBaHHS OaKTepii.

Jns BuzHaueHHs crenn@ivHOI aKTHBHOCTI BHKOPUCTOBYBAJIM HACTYIHI METOIU
JIOCITiIKEHB!

- CycreH3iiHui MeTox

- KIJIbKICHUI TEeCT Ha MoBepxHsx [2,3].

3a  «MHCcTpykumMed 1o  ONpeleNieHHI0 — OaKTepULMIHBIX  CBOWCTB  HOBBIX
ne3nHpunupyommx cpeacts Ne 739-68» ta MB «Meronbl UcbITaHUHN J1e3MHEKITHOHHBIX
CPE/ICTB JUIsl OLIGHKH UX 0e30HacHOCTH M PPEKTUBHOCTH», e(DEeKTUBHUM BBAXKaIOTh 3aciO,
akuii 3abesneuye 100% 3armbenb MiKpOOpraHi3MiB y cycrneHsiiHoMmy meroni ta 99,99%
3arubenb y TecTax Ha MoBepXHsiX. Po3paxyHOK NPOBOISATH 3@ BiJICOTKOBHM CITiBBIJHOLICHHIM
KUJIBKOCTI )KUBUX Ta MEPTBUX KIITHH [2,3].

Pesyabratu Ta o6roBopennsi. Ilpu gocmipkeHHi —crenudivyHOT  aKTUBHOCTI
nesindekuiiinoro  3acody  «Jleapren-200»  BuzHauanu  OakTepuUMIHY, (QYHrIMIHY
(IpiXmKeUaHy), CIOPOLUIHY Ta BIpYNILUIHY aKTHBHICTh Npenapary. BukxopucroByBanu
poboui po3unnu 3 kouueHtpauiero 0,01, 0,1, 1,0 %.

[IpoBezeHi excriepuMEHTANIBHI JIOCIiKeHHs noka3anu, mo /13 «/leapren-200» Bonomie
100% OGakrepunmaHo Ta (YHriNUIHOK akTUBHICTIO HpH KoHueHTpauii 0,01 ta 0,1 % 3a
eKcro3ulii 2 Ta 4 roAMHM i3 BUKOPHCTaHHSAM cycrensiiiHoro merony. [lpu mpomy, podoui
po3unnu /I3 He BusBmiMcs edextuBHuME 100 cnop Bacillus cereus 3a excriozumii 2 Ta 4
rox. Tobro, 100% crnopoumanoi xii 3 «/leapren-200» He BusBieHo. ExcriepuMeHTanbHi JaHi
cBiguath, mo poboui pozumnu 0,01, 0,1, 1,0 % [3 «/eapren-200» Bosoxitots 100%
BipyninuaHoro aiero. [Ipy BU3HaUeHHI crienn(iuHOT aKTHBHOCTI METOZIOM 3MUBIB 3 ITOBEPXOHb
IOKa3aHo, 110 3aci6 Bomoxie 100% ne3iH(diky0uol0 aKTHUBHICTIO 100 OaKTepii Ta APIXIDKIB
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IpH 3acTocyBaHHI Horo y xoHuentpauii 0,1 % poGodoro pozunHy npotirom 2 1a 4 rofg
EKCITO3UII1.

B mporeci pocnipkeHHs Ae3iHpeKIiiHOro 3aco0y « ApreHBiT» Oyjio BCTaHOBJICHO, 10
npenapar BoJjoie 0aKTepULIUIHO Ta (YHTIUIHO aKTUBHICTIO IIPH BUKOPHCTaHHI PO3YUHIB
y xoHueHTpauii 1% Tta excrosuuii 3, 6 rox y cycneHsiiiHoMy Meroni. Busnaueno HaiGinbIry
AKTHBHICTh 3ac00y YMHHUTH 3He3apaxyrouuil edekxrt (epextuBHicTs 99,99%) mpotu cmop y
koHuentpauii 10% npu excriozuii 24 roa. Beranosnena 100% OakrepunmaHa ta GyHTiuIHAa
aKTHBHICTh 3aCO0Y IPU 3aCTOCYBaHHI KUJIbKICHOTO TECTY Ha MMOBEPXHSX.

B xoJi mociiKeHHsI TaKOXK MTPOBOAMIIM MOPIBHILHUI aHaI3 MpenapariB Ha OCHOBI
HAHOYACTUHOK cpibma. byno BusBieHo, mo 3acobu «ApreHBity Ta «Jleapren-200»
XapaKTepU3ylThCs Maike OJHAKOBHUMHU IOKA3HUKAMU aHTHMIKPOOHOI aKTHBHOCTI, TOII SIK
KOHLIGHTpALlisl JIF040i PEYOBMHU B IMX Ipenaparax 3Ha4yHO BiJpi3Hs€eTbcs. KoHIeHTparlis
HaHocpibuna y npenaparti «/eapren-200» € 3HauHO MeHIIOW HiX y /I3 «ApreHBiT» (HaiiMeHIa
KOHLIeHTpalisi podounx po3uuHiB J3 «/leapren-200» ckmagae 0,02 mr/n; «Aprensit» - 10
Mr/1). 3 JiTepaTypHHX JaHHUX BiIOMO, IO TaKa HEBENMKA KOHIEHTpaLis npenapaty «Jleapren-
200» He Moxe 3a0e3neyyBaTH BUCOKY €(EKTHBHICTH CTOCOBHO CIIOp MIKpPOOpraHi3MiB 3a
TakUH KOPOTKHMH 4ac ekcrmo3uuii (edekTuBHICTH 3aco0y Ha 2 roi KOHTAakKTy ckiamae 93%),
TOMY MOYKHA TIPUITYCTUTH, 1110 AaHUH 3aCi0 MICTUTh Y CBOEMY CKJIal JOAATKOBI PEYOBHHU, SIKI
MIPOSIBIISIFOTH JIE31H(IKYIOUi BIaCTUBOCTI.

BucnoBku. Omxe, npenapatid «ApreHBiT» 1a «Jleapren-200» BONOIIIOTH BHCOKOIO
0aKTepULUAHOI Ta (YHTIUIHOI akTHBHICTIO. CHOpOLMIHA aKTUBHICTH 3aco0y «J/leapreH-
200» mnposiBisieTbCsl Michst 2 TOJ KOHTaKTy, TOAI SK e(eKTUBHICTH mHpenapary «ApreHBiT»
pocarae nokasHuka 99,99% micnsa 24 rox xontakTy. 3aci6 «eapren-200» Bomoaie 100%
BIpYJIIMHOIO aKTUBHICTIO. Taki pe3yipTaTH OaroTh 3MOTY B MHOAAJBIIOMY ONTHUMI3yBaTH
peXUMU JIe3iHPEKLIT A1l JaHUX HAaHOMperapaTiB.
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COORDINATION OF TECHNOLOGICAL COMPLEX (TC)
SUBSYSTEMS OF SUGAR MILL CONSIDERING THE DOUBTFUL
INFORMATION

Dmytro Shumygai, Regina Boiko

Abstract. The paper considers an approach to setting the extended task of the
coordination in technological complex of continuous type. In particular technological
complex of the sugar mill is considered. The main features ofthe solution of
the coordination problem are described.

Keywords: principles of coordination, subsystem of technological complex,
fuzzy knowledge, time series, the function purpose.

Introduction. Technological complex of sugar mill in terms of control problems is
notable for its multidimensional, the presence of certain stages of processing raw materials and
intermediates, and complex ties between the stages, which are realized in technological
equipment of large unit capacity. The automation of individual parts of TC (districts, sub-
systems) makes it impossible to achieve high technical and economic performance of the TC as
a whole, because they depend largely on the mutual ties between the subsystems of TC that
objectively leads to the need for developing the coordination problem of controlled
subsystems.

Research methods. The decomposition method is used to construct the management
structure that allows us to consider TC as a set of subsystems. In terms of management
problems there is the optimal number of subsystems within the TC [1]. To solve the
coordination problem the interaction between subsystems, in which management optimized for
each of the subsystems is also optimal for a general criterion for the TC as a whole, must be
determined.

Coordination is a specific problem of hierarchical control system and currently uses a
number of principles [2], on which iterative and non-iterative procedures of the problem
solution are based: prediction of interactions where coordination is done by setting variables of
interactive coordinated subsystems (this corresponds to an intermediate objective);
coordination interactions, which provides local functions modification using objective
parameters that are set by coordinator (this corresponds to an intermediate price); evaluation of
interactions, which can be viewed as a generalization of the principle of interactions prediction
in the case when the region of admissible values of variables of interaction subsystems are set
by coordinator in subtasks of the lower level.

Complicated management system consists of various elements - control centers resulted
from horizontal and vertical distribution functions. In multilevel hierarchical management
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systems the decisions of harmonization and coordination tasks are taken at all levels of
management. The most famous two-level management structure of TC [3].

Considering the complexity of TC sugar mill, it is advisable to consider the extended
two-task coordination, where overall or global problem is solved at subsystems level and local
or internal problem - coordination at the level of individual subsystems.

In Fig.1 Using a Data Flow Diagram (DFD) shows a complex hierarchical structure of
TC sugar mill, for which the problem of global coordination should be considered as approval
of the major branches (diffusion, juice refining, evaporation), and the problem of local
coordination - coordination of relevant departments. For example, the juice refining department
subsystems coordination to address the problem of local coordination is the first defecation,
defecation, I, II saturation, sulfation; each of these processes has its own optimization problem.

For setting the problem of coordination is necessary to analyze the investigated TC (for
example, using DFD), select the subsystem to form a complex on the basis of selected
subsystems.

1
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Fig.1. The structure of the technological complex (TC) of the sugar mill

To resolve the problem of coordination of the complex objects, especially technological
complexes (TC), there is always the problem of evaluation of their condition, which caused a
continuous change as the environment and parameters of the object.

Thus, the control objects are dynamic, to describe their status using dynamic models -
both deterministic and stochastic. Methods of analysis of dynamics of complex dynamic
objects include: deterministic, statistical, probabilistic, logic, neural networks and fuzzy models

[4].
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Results and discussion. Particular attention is paid to the reception and processing of
knowledge related to the so-called non-factors, i.e. uncertainty, inaccurate, unclear [5]. Such
knowledge is given a tuple [6]:

3H€:(31’32’33)’ (1)
which used the combined methods of getting from experts in problem-oriented texts in natural
language and databases. Fuzzy knowledge of uncertainty are based on procedures that provide
for the definition of reliability coefficients in the interval [0,1] and may be outside [a; b] to
[0,1]. In terms of the refinery to such knowledge are: sugar beets, sugar output at a certain time

interval, the prices of raw materials, energy and finished products, etc.. Knowledge 3, related

to inaccuracies, which are characterized by numerical values obtained primarily from
instrumentation certain accuracy. This is the first technological variables: temperature, level,

pressure, etc. costs. Knowledge — 3,o0f linguistic variables characterized by certain

membership functions and fuzzy linguistic terms ("high", "low", "medium").

A well-known method of describing the knowledge of uncertainty is the model of
knowledge representation with uncertainty factors that meet the statement appearing in the
reference and the consequences of the rules to reflect the patterns in problem areas. For
example, Bayes and Dempster- Schafer methods are used when the parameters attributed to a
factor of uncertainty.

The Dempster-Shafer method is used, when a procedure 3, variable values or facts
attributed to the interval, i.e. two factor uncertainties (confidence » and opportunity p). When

the combined interval uncertainty of claims H based on two rules £, — Hand £, - H ,

which gives ratings [7,, p,] and [n,, p,] has boundaries [6]:

n +n —nn
n= 1Po TP — i = PP ©)
1=nm(1-py)—n,(1-p)) 1-(1-p,)—n,(1-p))

At the Dempstera-Sheyfera method coefficients confidence and capabilities are treated
solely as a subjective evaluation of both the expert and can take values "unit" for accurate
statements is not required in the knowledge base, but rules bring information on the a priori
probability events.

Upon receipt of inaccurate data from sensors and instrumentation, inaccuracy of
numerical values estimated coefficient in the interval [0, 1], and the results of calculation by
the formulas for determining the absolute errors on the basis of the differential complex

functionsz = f(x, y):

() =|6f — )IAH TED G)
oo )= 70
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Finally, knowledge 3, of the main task is to determine the functions of fuzzy linguistic

terms and their description. For a particular subject area appropriate to create a dictionary of
natural language terms that are often used in this system, such assessment amounts.
Membership functions are given as piecewise-linear dependencies in a set of pairs of points
(x;, u(x,)),i = {1,..n},x, — the element of fuzzy sets; u — membership function. In a knowledge
of the function of belonging: x =0 interpreted as false; p=1 — truth; g =0,5— full of
uncertainty.

In the technical literature to determine the set of states of operation of dynamic object
different approaches is used: a subset of phase space with certain properties (constraints)
segment of time series, generalized description of the features of the phase trajectories [7].
Thus, recognition of states of complex dynamic objects requires the use of modern methods,
especially the development of intelligent information models based on information in the form
of time series which can be stationary with non-linear trend.

Each subsystem is formed by objective function ¢, (U,, X,), wherein U, — management

i

actions, X, — coordinates of (output variables) of the subsystems. To find the functions, you

need to know the purpose of appropriate management and coordinates of an object. The
evaluation of complex dynamic objects can be made based on time series analysis - statistical
estimators and random signals. Random process is set in a manner which characterizes the state
of the object:

XY ={X(0.Y (1)1, <t <1,},Y(1) = f(x(1),£ (1)) “4)
where: X — vector of state variables of the object, which is not observed; Y(¢) — random
vector function that is observed (may be Y(¢f)=X(¢)); {(tf) — noise (interference) rather
general nature of the limited dispersion. Accepted that the time sample of a random process can
be defined in one of the expert or the training sample areas (classes) €Q,,i = 1,_1 . It highlighted
I >1alternative hypotheses Q ={Q,,Q,,...,Q,}, characterizing the full group of events and
are interpreted as classes of object. In the real object or model observed random process in
discrete time points, 7 € {ty,1,,....Ly},t; =1, = jA;j = O,_N . A - sampling interval, A >0. Then
the value of Y(¢) on the interval [7,,¢,], belongs to a class €Q,,i = LI.

To determine the appropriate use of an object control cards, because their analysis is
interpreted as:

signal that the process took some change;
e asan estimation of changes to address any necessary corrective action;

to determine the number of evaluations of similar cases in the past and determination on
the basis of reasons that caused these changes;
e as ameasure of quality for the classification of the periods [8].
For each of the subsystems TC formed the goal function, which takes into account the
input and output variables, and also the state of the object [9]:
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Then the general problem of optimal control of TC as a set of subsystems of additive
convolution would be written as:

max(2¢,(U,, X,)) = maxp(U, X) 6

U, X }i=LN
where N - number of subsystems.

The general problem of optimal control TC may take another look, depending on the
choice of a global criterion. Often, as a global criterion used - additive, multiplicative and
minima criteria.

The basic principles of coordination with regard coordination and compatibility of
subtasks.

When the solution of general problems of the TC is existed, there are also solutions of
subproblems optimal control subsystems and coordination of its work.

Another condition is the correctness of the general tasks and subtasks in hierarchical
control system. The problem of solving undertake repeatedly in real time, so crucial are the
following requirements: a high probability (frequency) of finding the global optimum for
optimization of subsystems, high speed of convergence to the optimal solution, the ability to
start work on points that lie outside the acceptable area.

To find the optimal solution in determining the modes of the subsystems recommended
a modified method of boxing and simplex Neldera-Mead method, for finding a global criterion
- reduced gradient method [6].

Conclusions. Based on system analysis using the methods of decomposition of selected
subsystem TC sugar mill with its subtasks optimization subproblems formulated and
coordination of these subsystems including false information, which previously handled Bayes
and Dempster-Shafer methods. Some process variables processed by membership functions for
fuzzy linguistic terms ("high", "low", and "medium").
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BU3HAYEHHS E®EKTUBHOI BEJIMUUHU TIOYATKOBOI'O
CHUPOITY BAKYYM-AITIAPATIB JJIs1 YBAPIOBAHHSA YKPOBOI'O
YTOEJIIO

Komobancbkuii A.M., Muponuyk B.I'.

Anomauia. Y cmammi npoananizosano énniue nouamko8020 CUPONY HA AKICHI
Xapaxkmepucmuixu ymehento na npukiadi 080X KOHCMPYKyill eaxyym-anapamie BMA-
600 ma BAMI]-600. Ilpogedeno Oocniodcennsi GnIugy ma  3HAXOOICEHHS
PAyionanvHoi  BeIUUUHU  NOYAMKOB020 CUPONY 3 3ACMOCYS8AHHAM PO3POONEHOT
imimayiinoi  mooeni  pobomu  gaxyym-anapamy. Ilpogedeni  06uucnioganvHi
eKCHnepuUMeHmu NOKA3anU, o 6eIUdUHd NOYAMKOBO20 CUPONY NOSUHHA CMAHO8UMU
30-33%. 30invwenna eeruuuHu NOYAMKOBO2O CUPONY He O00360JAE OMPUMATU
sAKICHULL ymenvb 8HACTIOOK 06MedceH020 00°eMy 8aKyym-anapamy i 3MYuye
30iticniosamu 0osapiosanms ymepeno, a smenuenns nudxcue 30% ne 3a00801bHAE 3
VMO8 meKyiocmi ymgenio.

Knrouosi cnosa: eaxyym-anapam, ymegens, Kpucmanizayis, nouamkoguii CUpon.

Beryn. B KOHCTpyKIisiX BakyyMm-anapaTiB I[yKPOTEXHIKM MpParHyTb CTBOPUTH
CHPHUSTIMBI TiAPOJMHAMIYHI YMOBH, IO 3a0€3Me4ylOTh BUCOKY IIBHJKICTH LUPKYJSIIT Ta
MaKCHMaJIbHO MOJJIMBE OTPUMAHHS KPHUCTAJIIYHOrO WLYKPY 3 KPYIHHUMH 1 PIBHOMIpHUMH
kpuctanamu [1]. OpHuM i3 rosoBHUX (HAKTOpIB, IO BHU3HAYAE BIUIMB KOHCTPYKTUBHHX
0COOJIMBOCTEH BaKyyM-alapariB Ha KIHIIEBI XapaKTEPUCTUKHU YT(ENIO i KPUCTAIIYHOTO YKPY
€ 00’eM mo4aTKOBOro cupomy. [lif MOYATKOBUM CHPOIOM pO3YyMiIOTh KUIBKICTH (00’€M)
CHpOITYy Ha MOMEHT BBEACHHS y BaKyyM-anapar 3aTpaBKH Uil IPUMYCOBOI reHepallii KpucTaiB
OyKpy. B Cy4acHHMX KOHCTPYKLisIX BaKyyM-amapaTiB BEIHYHHA [OYaTKOBOTO CHPOIY
BiZpi3HAEeThCA 1 cknamae Bix 53% (Bakyym amapar BMA-600) no 25,6% (BakyyMm amapat
BAMII-600) [1].

[IpoaHaiizyemMo BIUTMB [TOYaTKOBOTO CHUPOITY LIUMX JIBOX KOHCTPYKIIii BakyyMm-amnapariB
Ha pO3Mip KPUCTaIB KiHIEBOro IyKpy (puc. 1).

[IpoanainizyBaBiIM CHiBBiAHOIIEHHS 00’€éMy (MacH) IMOYaTKOBOTO CHPOMNY JI0 00’€My
(Macu) KiHLIEBOro yreiao y IMX BaKyyM-amapaTax MaeMO KOHCTAaTYBaTH, IO y BaKyyM-
anapati BAMII-600 cniBBigHOmIEeHHs ckiaaae 2,9 onuHuLi a i Bakyym-anapary BMA-600
— 0,9 omunumi. OTXe, KUIBKICTh JKUBWUIIHOTO PO3YMHY BIJHOCHO BEIMYHMHH IOYaTKOBOTO
cHpoITy, OfiHI€ET 1 Ti€T %k SKOCTI, 10 HAJXOAUTD ISl YBApIOBAHHS Ha CTaMii pOCTY KPHCTAIIB JJIst
BakyyM-anapaty BAMII-600 B 3,2 pa3u Oinbuie Hix 1t BMA-600. Takum uuHOM, TIPH OJTHUX
i THX e yMmoBax Bapy y Bakyym-amapari BAMII-600 orpumaemo B 3,2 pa3u Oijblie
KpHUCTalmiyHoro uykpy HiK B BMA-600. Llg KiNbKICTh KPUCTANIYHOTO ILYKPY 3pocia
HEePeBAKHO 332 PAaxyHOK HOro po3Mipy, LIO 3HAYHO MOKpAILye€ yMOBH LECHTpU(YTYBaHHS
yT¢eIo i 3MEHIye BMICT APIOHUX KPUCTAIIB, SIKI IPOXOATH Yepe3 OTBOPH CUTA LEHTPUPYTrH
y Bigroku. KpiM Toro, BpaxoByouM, IO Ticis BIAXOAY TMEPUIOrO BIATOKY MpH
HeHTpuGyryBanti yrdenio 3ajMimaeTbess Ha HoBepxHi kpuctaiiB 10-15% MiKKpPHCTaIBHOIO
pPO34YMHY, KiIBKICTh HNPOMHBHOI BOAM JUIsi KPHUCTANIB OUIBIIOrO pPO3MIpY 3MEHIIYETHCS, B
HACJIIOK TOro, WIO KIJbKICTh 3aJMIIKOBOIO MDKKPHUCTAIBHOIO PO3YMHY TIPOMOpIiiiHa
CyMapHii NOBEpXHi KPUCTAIIB.
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Puc. 1. Cxemu koncmpykuiii eaxyym-anapamie: a) BMA-600;
0) BAMII[-600.

OTKe, IpOBEACHHIA aHaJIi3 CBIUUTB PO Te, 10 MOYATKOBHIA CHPOII iCTOTHO BIUIMBA€E Ha
KIiHIEBI XapaKTEPUCTUKH YT(EIo.

3BificK TOCTAa€ 3aBJaHHS IPOBEICHHS BIJMOBIAHUX JOCHIPKEHb 10 BHU3HAYEHHIO
BEJIMYMHHA PAlliOHAJIBHOIO MOYAaTKOBOrO CHPOMNY JUisi 3a0e3leveHHs HeOOXIAHOI SKOCTi
KiHI[EBOTO yT(elto.

Metoau aociaimxkeHb. s JOCHIPKEHHS BIUIMBY Ta 3HAXODKEHHS palliOHAJIBHOL
BEJIMYMHM TIOYAaTKOBOTO CHPOITY 3aCTOCOBaHa po3pobiieHa Hamu «ImiTaniiiHa Monens poOoTH
BaKyyM arapaTy nepiogn4Hoi aii». 3aralbHUA alrOpUTM IMITAliiHOT MOJIeNi poOOTH BaKyyM-
anapaty [2] yMOBHO MOAIJIEHO HAa YOTHPH OCHOBHI YAaCTHHH, LIO BIJIOBIJAIOTH YOTHPHOM
OCHOBHHM IIepioJiaM TpoLecy BapKu y BakyyMm-amapaTi: | - 3rymienHs BuxigHoro cupony; II —
reHepatis kpucraiis; 111 - pict kpucraniB npu *HUBJIEHI IyKpOBUM po3unHOM; IV — ocratouHe
3rylleHHsA. BIANOBIqHO M0 3arajbHOr0 ajaropuTMy Ha OCHOBI MOBH  IIPOrpaMyBaHHs
Visual Basic 6.0 Oyna ckiajgena komm’totepHa mnporpama [3, 4] «IMirariiiHa Monenb poOoTH
BakyyM anapary nepiogu4noi nii» (CBimouTBo mpaBa aBTOpa Ha TBIp, 3apeecTpOBaHE B
Jlep)kaBHOMY JienapTaMeHTi IHTEIEeKTyaJlbHOI BJAacHOCTI MIiHICTEpCTBa OCBITH 1 HayKH
VYxpaian Ne 30055 Bix 28.08.2009).

3a jomoMoror iMitaiiiHoi Mojeni poOOTH BakyyM-amapaty Oy IpOBeleHi
00YHMCITIOBANIbHI €KCIIEPUMEHTH BIUIMBY ITOYaTKOBOTO CHPOIly Ha Ipoiec Bapku yrdento. B
SIKOCTI BUXIZIHOTO IIyKpPOBOTO PO3YMHY B35TO PO3YMH CTAHIAPTHOI SKOCTI JUIs BapKu yTdero
HEPLIOro MPOAYKTY, 3 BMICTOM CYXUX pedoBHH 65% Ta uncrotoro 91,8%.

Pe3yabTaTu Ta 00roBopeHHsi. OCHOBHMM IpPH3HAYEHHSAM IIPOLECY KpucTamizamii €
OTPUMAHHSI KPUCTAIIYHIO IIYKPY CTaHJAPTHOI SKOCTi. 3alIeKHICTh BHXOAY KPUCTAIIYHOIrO
LYKpPY BiJ] NOYAaTKOBOTO CHUpPOINY B rpadidHOMY BHIJIsilI 300pakeHo Ha (puc. 2). 3 1bOro
rpagiky BUIUIMBAE, IO YAM MEHIIWI MOYAaTKOBUH HAOIp TUM OUIBIIMKA BHXIJ LyKpy. Ale 3
YMOB TEKY4OCTi YT(EIH BMICT KPHUCTAJIYHOrO IYKPY B 3BapeHoMy yTdeni mepuiol
Kpucranmizamii craHoButh 57-60%. I3 rpadika (puc. 2) BugHO, MmO BMicTy 57-60%
KPUCTaJIIYHOT0 LIYKpY BiANOBia€ BEIMYNHA IIOYaTKOBOTO CHPOIy B Mexax 30-33%.

KpuBa 3a51e)KHOCTI YUCTOTH MIKKPUCTAILHOTO PO3YMHY YTQENI0 MEepIIoro NpOAYKTY
(puc. 3) mokasye, 0 B MeXax BEIHMYUHH MMoyaTkoBoro cupony G,,,=30-33% uncrora
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MDKKPHCTaJICBOTO PO3YMHY CTAaHOBUTH 77-78%, IO NMOBHICTIO KOPETYETHCS 3 BHPOOHUYMMH
MIOKa3HUKAMHU.
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Puc. 2. Bnaue ¢enuyunu no4amroeozo cupony Puc. 3. Bnaue ¢enuyunu nouamroeozo cupony
6aKyym-anapamy Ha Kinyeeuii emicm 6aKyyM-anapamy Ha Yucmomy
Kpucmaniunozo yyKpy. MIHCKPUCIATIBHO20 PO3UUHY.

Sk BiZIOMO, YMM HWK4Ya KIiHIEBA YMCTOTA MIKKPHUCTAJIBHOTO IYKPOBOI'O PO3YMHY THM
OinbII MOBHE Horo BucHaXkeHHs. [IpoaHanizyBaBiiM naHHI Ha (puc.3) MOXKHA PEKOMEHyBaTH
0 MOXKJIMBOCTI MiHIMI3yBaTH BEJIMYUHY TOYATKOBOTO CHPOIY.

JlocnmimpKeHHsl TIOKa3anu, IO TPUBANICTh MPOLECY KpHcTamizamii yrdeno mnepuioro
NPOAYKTY IpH movatkoBoMy cupomi 30-33% craHoBUTH 2,8-3,6 TOIMHHU B 3aJIeXKHOCTI BiA
YHUCTOTH I[yKPOBOI'O PO3UHHY, 1[0 HAAXOIUTH Ha YBAapIOBaHHS.

JanHi fociipkeHb HaBeieHH] Ha (puc. 4) Ta (puc. 5) cBiayarh 1po Te, U0 HOpMATUBHE
3Ha4YEHHS BMICTy cyxux pedoBuH B yrdem CP,,;=92% pocaraeTbcsi TpU BENIHUYHHI
moyaTkoBoro cupony G,,,=33%.

3anexHicTh BILIMBY [TI0YaTKOBOrO HA0OPY LIYKPOBOro pO34MHY Ha KiHueBuil BmicT CP B
MIXKKPUCTAJILHOMY pO34uHi rpadiuHo 300paxkeHo Ha (puc. 4), e MH CIIOCTEPIraeMo YiTKHUii
nepenoM KpuBoi B paiioHi Gnou=33%. Lle NOsCHIOETBCS THM, IO NIPU JAHOMY BMICTI CYXUX
PEYOBMH Ta YMCTOTH BHXIJHOro IykpoBoro pozuuHy (CP=68, U=91,8), npu no4aTtkoBoMy
cuponi Griou=33% Ha NpH KiHelb TPETHOro Mepiofy (HapoOIyBaHHS KPUCTAIiB) BMICT CYXHX
pedoBuH B yTdemni cranoBUTh CPy=92% (pHuc. 6), 110 € yMOBOIO 3aBEpIICHHS MpoIecy Bapku. B
TAKOMY BWIIQJIKy BIJICYTHIM 4YeTBEpTHi Mepiof OCTATOYHOro 3TyLICHHS YyT(ento, Mo €
MO3UTHBHUM MOMEHTOM, OCKIJIbKM B TEpiOfi OCTATOYHOI'O 3TYIIEHHs YT(eno 3pocrae
3Ha4YeHHs Koe(il[leHTy TepecuveHHs 1 BIANOBIAHO 3pOCTa€ PU3UK BTOPUHHOTO
KpucTanoytBopeHHs. Omke 4uM OljIbliia TPUBATICTh MEPioly OCTATOYHOrO 3TYIIEHHS yT(erto,
TUM TiplIa sKicTh oTpuMaHoro yrdento. Sk BuaHo 3 rpadiky (puc. 6) Npu JaHUX 3HAYEHHSX
CP=68 Ta Y=91,8 BHXiqHOrO pPO3YMHY IIPH MEPEBHUIICHI MNOYATKOBOIO HAOOpy IOHA/
Gnou=33% cTpiMKO 3pOoCcTae BEIMYMHA YaCTKHM Yacy MEepiof OCTaTOYHOrO 3TyLIEHHS YT(helio
(puc. 6, puc. 7 nepesoMH KpUBHX Ha MPUKIHII BapKu, B MeXaxX 3Ha4eHb BiJHOCHOrO vacy 0,7-
1). A npu Gnou=50% yacTka HepioLy OCTATOYHOrO 3ryIieHHs yTdento craHoBUTh 30% Bix
3arajJlbHOro 4acy BapKH.
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Puc. 4. Bnaue ¢enuyunu nouamkoeoz2o cupony  Puc. 5. Bniue eenuuunu nouamkoeozo cupony
eaKyym-anapamy na Kinyeeuit émicm CP ¢ eakyym-anapamy Ha Kinyeguii emicm CP ¢
MIHCKPUCT ATIBHOMY PO3YUHI. ymdgeni.

ExcrniepuMmenTanbHi JaHHI 3MIHM BMICTY CYXUX pedoBHH B yrdeni (puc. 6) ta 3miHK
BMICTY CYXUX PEUOBHH B MDKKPUCTAIBHOMY PO3UHHI (pHC. 7) I Yac KpUcTajizalii cBiquaTh
npo Te, MmO 3 30UIbIICHHSM BMICTY CYXHX pPEYOBUH B MDKKPUCTAJIILHOMY PO34YWHI
MOTIPIIYIOTHCSI YMOBH MPOTIKAHHS MPOLIECY KPUCTaIi3allil, 32 paxXyHOK 301IbLIEHHS B’ SI3KOCTI
LYKPOBOI'O PO3YHMHY, TMOTIPUICHHS YMOB TeIUIoNepeAayl Ta MiJIBUIIEHHS CepeAHbOl
TEeMIIEpaTypy po3uuHy (puc. §), 10 B CBOIO Yepry MPU3BOJIUTH /10 30UIbIICHHS PO3YMHHOCTI
LYKPO3H Ta 30UIbIICHHIO i TEPMiYHOTO PO3KIIALY.
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Puc. 6. 3mina 3nauennn emicmy CP ¢ ymepeni nio uac npoyecy kpucmanizayii é 3anexcnocmi 6io

6E€JIUYUHU ROYAMKO6020 CUpony.
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Puc. 7. 3mina 3nauennn emicmy CP ¢ po3uuni nio uac npoyecy kpucmanizayii ¢ 3a1ex#cnocmi 6io
6€/IUNUHU NOYAMKOE020 CUPONY.
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Puc. 8. 3mina 3nauenna cepednvoi memnepamypu ymeensa 6 3anexnrcnocmi
6i0 genUUUHU NOYAMKOB020 CUPONY.

Bucnosku.

Ha ocHOBI mpoBeieHUX JOCIIIKEHb 32 JONOMOIOK PO3pOoOJIEHHOI HAMH IMITaIifHOT
Mozeni poOOTH BaKyyM-amapaTy BCTaHOBJEHO, IO BEIMYMHA II0YaTKOBOTO CHPOIly HE
NOBMHHA NepeBHLIyBaTH 33%. 30iiblLICHHS BEJIMYMHU I[TOYATKOBOIO CHPOIYy HE O3BOJIIE
oTpuMatu SIKiCHUH ydenb B HACHiZIOK OOMEXKEHOro o0’eMy BaKyyM-amapaTy 1 3MyLIye
3[1MCHIOBAaTH [OBApIOBAHHSA. 3MEHIICHHS BEJIMYMHHU II0YaTKOBOro cupomy Hmwkue 30% He
e(peKTUBHO 3 YMOB 3a0e€3MEUYCHHS TEKY4YOCTi YT(ENto Ta iHTEHCUBHOTO TEIIOMacoOOMiHY B
KiHI Bapy.
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VIIK 664.665

TEOPETHUYHI PO3PAXYHKMU I IPAKTUYHI BUMIPIOBAHHSA
ITAPAMETPIB TEIIVYIOOBMIHY B KOHBEKTUBHUX
XJ/IIBOITEKAPCBKHUX ITEYAX

JlorBincbkuii P.B., lotomakiun 10.10., Kopanasos O.B., ®enopis B.M.

Anomauin. Ilooano meopemuuni po3paxywku [ NpaKmMuyHi GUMIPIOGAHHS
napamempie menioo6Miny 6 pobOouili Kamepi KOHEEKUMUGHUX XTiOONEKapcbKux
neuell. Busnaueno xapaxmep po3nooiny weuokocmetl nogimps no 6Ucomi neKapHoi
xkamepu. Ompumano 0ani npo Kinemuky nepepicy npoyecie nio 4ac UNIKAHHsI.

Knrouoei cnosa: menioodmin, KoneexmusHi X1i0oneKapcoKi neui.

Beryn. Huni npu po3IIMpeHHI NPUBATHUX, KOJIEKTHBHUX MIANPUEMCTB I[IHPOKO
BHUKOPHCTOBYIOThH XJIIOOMEKapHi Maloi moTykHocTi. SIKicTh BUPOOIB Ha KX IMiINPHEMCTBAX
3HAYHOI0 MIPOIO 3aJIeKHTh BiJ OONAJHAHHSI, a caMe BiJl KOHCTPYKIIi, crocoOy ITiaBeIeHHs
TEIUIOTH JI0 XJII0O0MeKapCchKoi nevi. 3a KOpJJOHOM BUKOPUCTOBYIOTH MEPEBAKHO POTAlliiiHI eyl
3 KOHBEKTHBHUM IIiJJBEICHHsIM TeIUIOTH. [Ipoliec BUIikaHHS XJi0a B HUX 3IMCHIOETHCS Ha
0araTosipyCHUX BaroHETKax, siKi 00EpTarOTHCS B MOTOL Irapsuoro MoBiTpsL.

[MoxniGHi medi 3apa3 BUIyCKAIOThCS OaraTthMa 3aBoJaMu i B YKpaiHi, ajie KOHCTPYKIIis ix
3pobieHa 0e3 ypaxyBaHHs XapakTepy TeIUIOBOJIOrooOMiHy y poOouiit kamepi 1 He J10CHiHKEHO
KIHETUKY MPOLIECIB, sKi BiAOYBAIOTHCS M/ 4aC BUITIKAHHSI.

OcHOBHa KUIBKICTh TEIUIOTH B MPOLIECI BUIIKAHHS B POTALIHHMUX Ne4YaX MepeiacThes
KOHBEKTHBHO, B XOJIi IPUMYCOBOI'O 00yBaHHS TICTOBHX 3arOTOBOK rapsduM HoBiTpsM. Tomy
iHTeHcH(IKalis Ta MOIIYK ONTUMAJIBHUX PEXHMMIB KOHBEKTHBHOI'O TEIUIOOOMIHY B TpoLeci
BUITIKAHHS MA€ BEJIMKE 3HAYCHHS.

MeTtonu pocaimkens. ITomyk onTUManbHUX PEKUMIB KOHBEKTHBHOTO TEIIOOOMIHY B
MIPOLIEC] BUITIKAHHSI.

TpamuniiiHa MeTomMKa TEIUIOBOIO PO3PaxyHKY LBOrO MpOLECYy B poOOYMX Kamepax
XJIi0OMeKapchbKUX TMeveil Mae psii cyrreBux HeponikiB. Cepen HMX — HEBHU3HAUYEHICTh
BOJIOTOOOMIHHHMX CKJIaJJOBUX TEIUIOBIAavi BiJl TPIFOYOrO CEPEOBHILA IO TICTOBOI 3arOTOBKH
Ta TEIJIONPOBIJHOCTI B CEpelyHi TicTa-xJiba, a TaKo)X HEPIBHOMIPHOCTI TEIUIOBiIadi 110
00’emMy pobo4oi kamepHu.

YTOUHEHHUI TEIIOBUI pO3paxyHOK IPOILIECY BUIIKAHHS TPYHTYEThCS HA PO3B’s3aHHI
CHCTEMHU PIBHSIHb B3a€MO3B’SI3aHOI TEIIOMACONPOBIJHOCTI B TPAaHMYHUX YMOBax TPEThOTO
pPOAY BIHOCHO MOJIB TeMIeEpaTypu t Ta eKCHePHUMEHTAIBHOIO MOTEHI[aly Bojorocti 0, a
TAKOX MOTOKIB TEIUIOTH (] T4 BOJIOTH j:

O O +q.)
6T_ &_ qT qm >
e do, .
——(j, + i)
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dt
(E]R’T - a(tﬂ -t ) >

de
—| =p6,-86,), @)
dT R,T
dt . . . dt . de
D Gr=—A—; =h +it)s =-\_0—; =-A; —;
e = -Ao: da m+in)s Jo=-A, o Jr=hg

C — TEIUIOEMHICTB; P — T'YCTHHA; T — 4Yac; (y, m — CKJIAIOBI TEIUIOBOTO IIOTOKY 32 PaxyHOK
TEIJIONPOBITHOCTI T4 MacOMNEpPeHOCYy; C, — MAaCOEMHICTb, P, — T'YCTHHA CyXOrO CKeJeTy
BOJIOTOrO Marepiaiy; I' — 3MIHHUH Pajiyc; ju, jr — CKJIAIOBI MOTOKY BOJIOTM 32 pPaxyHOK
MacOIPOBIAHOCTI Ta TepMoAU(QY3ii; 0. — eKBiBaJIeHTHUH Koe(illieHT TeruoBigmayi; t, t; —
TEMIIEPaTypy TEIUIOHOCIS 1 MOBEPXHI TICTOBOI 3aroTroBku; [ — koedilieHT MacoBimgayi; A —
TEIUIONPOBIIHICTh; h, — eHTaNbIIIsl BOJIOTH; A, — MaCONPOBIIHICTB; O - BIIHOCHUH KOe(illiEHT
Tepmoaudy3ii;

Cucrema piBHsiHb (1) Moxe OyTM po3B’si3aHa TPH BIJOMOMY XapakTepl 3MiHEHHS
TEMIIEpaTypy Ta TOTEHIially BOJOrOCTI B 4aci JUisi JIOKAIBHOI 4YacTWHM Ticta-xiiba. Llei
XapakTep 3a7a€ThCsl TEXHOJIOTIYHUM PETJIAMEHTOM, ajie TeMIepaTypa i BOJOTICTh TEIUIOHOCIS
3MIHIOIOTBCSL B IIPOIIECI PyXy B3IOBXK TicTa-XJiba 4yepe3 TeruioMacooOMiH. Y pasi MojaBaHHs
TEIJIOHOCIS 3 OJIHIET CTOPOHM LIl ITApaMETPH 3MIHIOKOTHCS 110 IIKPHHI poO0odoi KaMepH.

Po3B’s13anHs piBHsHB (1) VIS JIOKAIBHUX 110 BUCOTI AUISTHOK HaBeleHO B podori [1].

KoeoiienTn Temno— i MacoBiqadi BU3HAYAIOTHCS 38 (OPMYIIaMu:

(eﬂ_eﬂ). B: jm+jT
(eH _en),

Jie O, — KOHBEKTHBHA CKJIaJI0Ba KoedilieHTa TeIoBiadi, Mo BU3HAYAETHCS 32 JIONOMOr 00
KpHUTEpiaIbHUX PIBHSHB JUISl BUMYILIEHOTO PYXY MOBITPS KPi3b IMy40K BUPOOIB. Y Ci BENUYUHH 3
IHJIEKCOM M - CTOCYIOTbCSI 10 MacooOMiHy. PiBHsHHs (1) Ist JTOKaJIBHUX MO BUCOTI JISTHOK
TICTOBHX 3arOTOBOK MOXKHA PO3B’S3yBaTH aHAJITUYHO 38 METOIUKOIO 1 rpadikamu pobdoru [2].
Y upoMy BapiaHTi TeIIOOOMIHHI XapaKTEepUCTHKH TICTOBUX 3aroTOBOK BBaXKAIOTHCS
MOCTIHHUMHU.

TouHimmM € po3B’s3aHHs piBHIHE (1) METOIOM CKIHYEHHUX pI3HHLB (2), sKUW Jae
MOXIIUBICTh BpaxyBaTH 3alIeXKHICTh TEIUIOBOJIOTOOOMIHHUX XapaKTepHCTHK TicTa-xjiiba Bif
napamerpiB nporecy i 4yacy. Tijio TICTOBOI 3aroToBKM pO30MBAETHCS HA KOAKCIAJbHI LIApH
3aBTOBLIKH (Ar),= I, — Iy+; TAKUM YMHOM, 1100 BUKOHYBaJlach ymMoBa In = 1,4 / 1, = const.
[oTiM pO3paxoBYIOTHCSI MOTOKW TEIJIOTH 1 BOJOTH, @ 32 HUMU — TEMIIEPATyp 1 MOTEHIIaliB
BOJIOTOCTI JUIsi KOXKHOT'O HIApy Bifl MOBEPXHI JI0 LEHTpPa IMOCIIIOBHO Ui KOXXHOI'O MOMEHTY
Yyacy 1 Bil TOYaTKy JO JIOCATHEHHs LIEHTPOM XJiba TeMrieparypu roroBHocTti. Ilapamerpu
MOMEHTY 4acy 3aJIe)KaTh BiJl 3MiHHM MapaMeTpiB Yacy T;

TI=T+AT.
VY KO’)KHOMY HOBOMY PO3PaxyHKY IJIsl HACTYITHOTO MOMEHTY 4acy MaeMO MOMJIUBICTH
3MIHUTH JIOKaJbHI 10 BHUCOTI KamepW Ta B 4aci rpaHU4YHI YMOBH 1 TEIIOBOJIOrOOOMiHHI
XapaKTEePUCTUKH 3 YPaxyBaHHSIM BH3HAYEHHX y IOMEPEAHBOMY PO3pPaxyHKY TeMIepaTyp Ta
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MOTEHI[IAJIIB BOJIOTOCTi. B KOXXHOMY pO3paxyHKy BH3HAYalOThCS KiJIBKICTh TEIUIOTH, IO
MIBOIUTHCS /IO TICTOBOI 3aroTOBKM 3a MeEpioj 4acy, Ta KiJbKICTh BOJIOTH, BiJIBEIEHOI Bif
HBOT0, IO B MIICYMKY J1a€ 1X iHTerpaJibHI 3HAYCHHSI.

AmHani3 pe3ysibTaTiB po3paxyHKy MO BHUCOTI poOOUoi KamMepu MOKa3ye, M0 3MEHIICHHS
TEeMIIepaTypH TEIUIOHOCIA t, 3aJeXKUTh HacaMmIlepen BiJ TEOMETPHYHHX XapaKTEePUCTHK
TICTOBHX 3aroTOBOK 1 IIBHKOCTI TEIUIOHOCISI MPU JOAEPXKAaHHI MOCTIHHOrO TeMIepaTypHOro
pexuMy.

OcCHOBHa KUIBKICTh TEIUIOTH B MPOLIECI BUIIKAHHS B POTALIWHHUX Ne4YaxX MepeiacThes
KOHBEKTHUBHO BHACHIJIOK HNPHMYCOBOrO OOAYBAaHHS TICTOBHX 3arOTOBOK Iaps4uM IOBITPSIM.
ToMy BCTaHOBIEHHS PEXKHUMIB KOHBEKTUBHOTO TEIUIOOOMIHY B IIpOLECI BHITIKAHHS Mae
BupiianbHe 3HaYeHHs. [1[iIIbHICTh TEMIOBOro MOTOKY B MEKaPChKii KaMepi MOKHA ITiJBUIIUTH
3aBISIKM PI3HUII TemIrepaTyp At MiX TEIJIOHOCIEM 1 TiCTOBOIO 3arOTOBKOIO a00 3MIHIOIOYH
Koe(illieHT KOHBEKTUBHOI TEIUIOBiAIa4l .. MOXIIMBICTh iHTEHCU]IiKaLii TpoLecy BUITIKAHHS
3aBISIKM  30UIBLICHHIO pI3HUII TeMIlepaTyp OOMEXKeHa TeMIepaTypolo, BHIIE BiJl SKOI
MIOYMHAETHCS MiATOPSHHSA CKOPUHKH.

KoeoimieHT o, GyHKIIIOHATHHO 3QJICKUTD BiJl MIBUAKOCTI PYXY IMOBITPS 1 XapaKTepHOTrO
TFEOMETPUYHOI0 PO3MIpy — BIJCTaHI MK MOJHISIMH, HA SIKAX PO3MIIIEHI TICTOBI 3arOTOBKH.
Tobro peanbHO MOXKHA MIABUIIMTH KOE(ILi€EHT KOHBEKTHMBHOI TEIUIOBIJJIadi, 3MIHIOIOYH
LIBHKICTB MOBITPS 00 HIUTBHICTH PO3MIIIIEHHS TOJIHIb HAa BATOHETII.

VY BunajaKy nmpuMycoBOi KOHBEKIIiT, KOJW MOBITPSI PYXa€ThbCsi HAJ MOBEPXHEI0 XJiba 3
BEJIMKOIO IIBUJIKOCTI B TYpOYJIEHTHOMY PEXKHMIi, BUCOKOIO 3HAUEHHsS KoeilieHTa o, MOXHA
JIOCSITTH TIPH TTOPIBHSIHO HEBUCOKIN Pi3HULII TEMIIEpaTyp.

Bcranoieno, 1o Temionepenava A0 TICTOBOI 3aroTOBKM TMiJ 4Yac BUITIKAHHS
BiJIOyBAETHCSI BHACIIJIOK:

a) KOHBEKIIIi;

0) Terutonepenavi BiJ JIUCTA, HAa SIKOMY JIOKHTh 3aroToBKa, a BiH, B CBOIO Yepry,
MPOrPiBAETHCS TAKOXK rapsiuUM HOBITPSIM;

B) BUIIPOMIHIOBAHHS BiJI BHIIIE PO3TAIIIOBAHOIO JIUCTA — YACTHHA HOTO IMOBEPXHI, Ha SIKiit
HEeMae 3aroToBOK, HarpiBaerbes 3a 0,1...0,3 TpuBanocTi nmpolecy BUITIKAHHS; rapsdya 4acThHa
JICTa JOpiBHIOE Mpuon3Ho 0,5 3arajabHO MIIONII.

[Ticnst mporpiBaHHS BaroHETKH, JIMCTIB, CTIHOK MEKapChKOI KaMepH 10 TeMIlepaTypu
rapsuoro IMoBITPsl HA TiCTOBY 3arOTOBKY A0 KiHIIS BUITIKaHHS BIUIMBAE CyMapHHU HE3MIHHUIMA
TETUIOBHI MOTIK.

Bynu npoBezeHi A0CHIKEHHS IIBUIKOCTI PYXy MOBITPSI B PI3HUX MICLSIX MEKAPCHKOT
kamepu B portauidniid neui ['4-XITE Ile6GekiHnchbkoro mammHOOyAiBHOrO 3aBoay. Po3mipu
NeKapcbKol KaMepH 1€ rmedi, mojavya AYTThOBOI'O BEHTHJIATOPA Ta EIEKTPUYHA MOTYXKHICTh
HarpiBaviB OJJHAKOBI 3 1HIIMMU BITYM3HSHUMU riedamu. [1omiOHI gociipKeH s Oyu ITpoBeeHi
takox st nedi Mmapku ROTOTHERM RE Himenskoi ¢ipmu WERNER&PFLEIDERER.
BumiproBaHHsI HIBUIKOCTI CEPEJOBUILA y MEKAPChKi KamMepH BiAOYyBaJMCs 32 JOIMOMOTO0
TepmoaneMomeTpy EA-1M.

XapakTep po3IOALTy MIBUAKOCTEH MOBITPSI IO BUCOTI MEKapChKOi KaMepu 000X redeit
MoKa3aHo Ha puc. 1.

[MoTik MOBITPs, 110 BUXOAWUTHh 3 BEPTHKAJIbHUX LIUIMH, PO3MIIIEHUX IO BCili BHUCOTI
MeKapchbKOl KaMepH, 1 3aMIpsiHUI TIOCepeUHI 1edi, Ma€e pi3Hy MIBUAKICTh — BIH 3MEHIIYEThCS
Oinst aHa Ta creni kamepu. Lleid edexT 3HAUHO MOMITHIMIMKA JUIs BITYM3HSHOI redi. 3apyOixHa
4 Jae MOTIK MOBITPsl BiJHOCHO piBHOMIipHHH. lle Mae Benvke 3HA4YEHHS Ui PIBHOMIPHOTO
MPOITIKAHHSI TICTOBUX 3arOTOBOK I10 BCifl BUCOTI BATOHETKH.
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Y KOHCTPYKIisIX 000X medell € crewiaibHI JKamio3l Ui HE3HAYHOTO peryiOBaHHS
LIBHJKOCTI Ta HANpPsIMKY PYXY MOBITPs MO BUCOTI Kamepu. [IpoTe ocHOBHUI TTOTiK opmyeThCst
B KOpoOax, siKi MiJIBOASATH TOBITPs JO IEKapchKOi KaMepH BijJ HArpiBadiB 1 BiZIBOASATH JIO
BeHTWIIsITOpa. Ha puc. 2 mokazaHa 3alieKHICTh IIBUAKOCTI pyXy HOBITpsl Bif BiJICTaHi 10
II{THHH.

L, g 1 2 v,
16 | we
4 L
12+
3 L
0.8 + 2L
04 L e
0
0 —t
1
1 2 3 04 v,we 02 04 06 08 hwMm
Puc. 1. Po3nodin  weuokocmi  pyxy Puc. 2. Po3noodin weuoxkocmi nogimpsa no
nosimpa no eucomi nekapcvoKkoi Kamepu 00621CUHI NEKapcbKol Kamepu aneueil:
neueii: 1- ROTOTHERM RE; 2 —TI'4-1IKE 1 —ROTOTHERM RE; 2 —TI'4-IIKE

Pe3yabTaTu T2 06rOBOpPEHHS.

JlocmimpkeHHsl MpoIeCy BUITIKAHHS XJ1i0a 3 KOHBEKTHMBHUM TEIUIOMNIIBEICHHM
MOKa3aJM, 10 SKICHA MPOMYKIis BUXOJAWTh, KOJIW HIBUAKICTH MOBITPS JOPIBHIOE NPUOIN3HO
Oinst 5 M/c. MakcumanpHa IIBHAKICTH /sl BITYM3HSHOI meui 3adikcoBaHa Oe3mocepeaHbo
HANpPOTH UIUIMHU 1 CTAHOBUTH 2...3 M/c. MiX INiIMHAMK Ta B KiHII KaMepud BOHA 3HAYHO
menmia. s nedi ROTOTHERM RE nodaTkoBa HIBUAKICTH MOBITPSI CTAHOBUTH HaBITh TPOXH
Oinbiie HiX 5 M/c. B mpoueci o0ayBaHHsS TICTOBHX 3aroTOBOK MO JIOBXKMHI BOHA Tak 1
3aJIMINA€ETHCS O1IBLIO.

Sk MoKa3yroTh aHaANI3| AOCHINIB, BUITIKaHHs X1i0a y nepeBipeniit medi ROTOTHERM
RE BinOyBaerbcsi edekTUBHILE: TpPU BHUCOKIM MIBHIKOCTI MOBITPS  TeIUIOBiAava
IHTEHCHBHIIIIE, TOMY IIPOLIEC BUITIKAHHS ITPOXOJUTh TIPH HUKUYUIA TEMIIEpaTypi, 1a€ T0IATKOBY
€KOHOMIIO eHeprii.

Po3paxyHku TemiooOMiHy, sikuil BiIOYBa€ThCs 3a JOIIOMOrOI0 NPUMYCOBOI KOHBEKIIIT,
JIAJId MOXKJIMBICTh YCTAHOBHTH 3B’SI30K MK KOE(Ili€HTOM TEIIOBiJmadi o0 1 HIBHAKICTIO
rpiiinux rasis W:

o =C Re*¥= W’

BukopucToBylour 1€ piBHSHHS, PO3paxyBalld MOTYKHICTh, sSIKa MOTPIOHA Ha TNPHBIJ
BEHTWIIATOpA pelupKyIsinii. Po3paxyHKku mokasaiu, 110 iCHYE ONTHMajbHa O0JACTh POOOTH
KOHBEKTHBHOI Iedi, TOOTO MpH JesKill TeMIeparypi 3ajHMIIKOBHUX Tra3iB t,; KPUBI BiJHOCHOI
noTYHOCTI (N/Nyax ) = f(tsan), SKI po3paxoBaHi NpH Pi3HUX TeMIlepaTypax rasiB Ha BXOJL Y
pobouy kamepy nedi, MatoTb MiHIMYM d(N/Niax) / dtsay, TPH tyay = taani.

3HW)KEHHS TeMIepaTypu Ta3iB Ha BXOJl y poOody Kamepy JO TEeBHOI Mexi, sika
BCTAQHOBJICHA 3TiHO 3 TEXHOJOIIYHUM IIPOLECOM, MOXKHA IOCAITH, NPOXYKTH 3TOpaHHS
PO306aBUTH XOJIOJJHUM TOBITPSIM.

VYI0oCcKOHAJNIEHHS KOHCTPYKLINH Ta poOOTHM BITYM3HSHMX PpOTALIWHHUX Me4Yed cTae
MOXIIUBUM 3aBJSKU ONTHMi3aulii (opMH TMOBITPONPOBOMIB Ta 30LJIBLICHHIO MOTY)KHOCTI
BEHTHJISITODIB.
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Bucnoskmu.

BrockonanenHs: poOounx Kamep MoTpedye BHPIBHIOBAHHS YMOB TEILUIOBOIO OOMiHY.
OpHUM 13 HUISXIB LIBOTO € PEKOHCTPYKIIS AIIOYMX MeYei 3 MeTOI opraHizaiii JOImoMiXKHOTO
MiAMYBY TEIUIOHOCIS B MDKPSZIS BUPOOIB, 1IO BUITIKAIOTHCS. OTBOPU POONIATHCS 32 CUCTEMOIO,
ska 3a0esrnevyye, HaNpUKIaZ, 3aJaHl TiIPaBIiYHI ONOPU Ta IOTPIOHMN PO3MOALT MOTOKY
TEIUIOHOCISI MK HW)KHIM 1 OOKOBUM MiJylyBOM. TakuM YHHOM BHUPIBHIOIOTHCS YMOBH
TEIJIOBOJIOrOOOMIHY 1O BHUCOTI poOouoi kamepu. OpnepkaHi HaHl Jal0Th MOXIIUBICTH
MIPOBOJINTH MOJIEPHI3ALIII0 KOHCTPYKIIN Te4eH i€l rpymu.
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VIIK 517.962

JUCKPETHE IEPETBOPEHHS JIAIIVIACA I PI3BHUILIEBE
PIBHAHHA

A.O. IloB3uk, LLIOpux

Anomauin.  Posensdacmecs — pisnuyese  pignanms — O0pyeo2o  NpsoKy.
Bukopucmosylouu onepayiiine uucinenns, 3okpema Z — nepemeopenis, noOy0osami
PO38’A3KU , AKI 3000606HAIONIb HEHYILOBUM HOUAMKOBUM | KPATIOBUM YMOBAM.

Kniouosi cnosa: pisnuyesi pisnanns, Ouckpemue nepemeopenns Jlannaca,
D038 ’AA3KU.

Beryn. Kpim 3BUYHOTrO MofaHHs CUTHAIIB 1 (QYHKIINA Y BUDIISAL 3aJI€KHOCTI X 3HA4YEHb
BiJl IEBHUX apryMeHTIB (Yacy, JIHIHHOI ab0 MPOCTOPOBOI KOOPAMHATH TOIO) IPU aHai3i i
00po0Ili TaHUX MIMPOKO BUKOPHUCTOBYETHCS MATEMAaTUYHHN ONMHC CUTHAIIB MO apryMeHTax.
MOXITUBICTh TAKOTO OMKCY BU3HAYAETHCS TUM, 110 OY/Ib-sKUH SK 3aBrOTHO CKJIQJIHUI 33 CBOEIO
¢bopMOI0 CHUTHAJN, L0 HE MaE€ HECKIHYEHHMX 3HA4YeHb HA CBOEMY IHTEpBaji, MOXHA
MPEICTABUTH Y BUIIIS/IL CyMHU OiJIbIIIe MPOCTUX CUTHATIB. B 6arathox 00NacTsX TEXHIKU BEIIHKE
3HAUEHHSl MAIOTh NpepHBHI mpouecu. [Ipu Takux mpolecax MPOSBISIOTh ce0e TUIbKH JesKi
JIMCKPETHI 3Ha4YeHHs (QYHKIIT Jacy, a He Bcs ii moBeniHka B Liiomy. ToMy 3aMicTb QyHKIiH
MOTPIOHO PO3MILAATH NOCIIIJOBHOCTI, TOOTO penriTyacti pyHkuii [1].

Metonu pgocaimkeHb. Jns  JOCHIDKEHHS LUX MPOLECIB BUKOPHCTOBYIOTH Z-
neperBopenHs [1]. lle nepeTrBopeHHs Bifirpae Juis AMCKPETHUX CHTHAJIB 1 CUCTEM TaKy X
poiib, sik niepeTBopeHHs Jlannaca — it aHanoroBux. B nanii po6OTi MU PO3IIISIHYJIM Pi3HULIEBI
PIBHSIHHSL JIpyroro TOPSAKY, Ui SKOrO 3HAMIUIM 3aralibHUH pO3B’SA30K 1 MOOymyBaju
PO3B’A3KH, AKi 3aJOBOJILHAIOTH HEHYJILOBUM IIOYaTKOBUM 1 KpaiiOBUM yMOBaM.

Pi3HuIieBe piBHAHHSA JPYroro NOpsIKY Ma€ TaKUH BUIIISL

ym+2)+Cy(n+1)+Cy(n)= f(n) (1)
[ouaTkoBi yMOBH:
0=y, yH=p,
BukopucroByroun TeopeMy BUIepepKeHHs, piBHsHHS (1) 3anuiiemMo Tak:
ZX*(2)=»,—yz )+ Cz(Y*(2) = y,) + CY *(2) =F *(2)
Po3B’s13k0M Takoro piBHsHHS Oyze:

Y¥(2) = R (o)t y, 22D ),
p(2)

p(z)  pz)
e
p(2)=22+Cz+C,=(z-0a,)(z—-q,).
3Biacu
1
( E __Z )0, # L,
z _Jo-a, z-o, z-a,
p) |z -, 0, =0,
(Z_(x‘l)
OTxe,
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n n
o, —a,
z ’a‘l ?5(12

o, - =
pz) | 7 o

n—1 _
no,o, =0,
Ockinbku g = (), TO 33 TCOPEMaMH BHIICPCKCHHSI Ta 3aI1i3HCHHS

z z -1 Lz

SZ——vg, T T T
ri)  p(2) r(z)  p(2)
Ha ocHOBI Teopemu npo 3ropTKy OpriHaiB:

¥, =24 S (1K) + 3,4, + Ca,) + 2d, 2)
-0

Ilpn n=0,n =1 11 cCymMa IOPIBHIOE HYIIO, TOMY

9,

k-1 k-1 n+l n+l n n n n
< a, —a a, —o o, —o a, —a
ynzzj[(n_k) 1 2 +y0( 1 2 +C1 1 2)+y1 1 2
k=2 a, —a, a, —a, a, —a, a, —a,
SIko Bpaxysaru, 110
C=—(a,+a,) C, =0,a,
TO IIpU (xl #* qz
k-1 k-1 n-1 n-1 n n
< a, —a a, —o a, —o
ynzzj[(n_k) 1 2 _yoCo 1 2 +y1 1 2
k=2 a, —a, a, —a, a, —a,
pu (xl = qz
- k=2 n-2 n—-1
v, =2 f(n=k)k -Do; = y,C,(n—Do + ynoy
k=2
Hexait
—2acint=C,, a’ =C,,
Tomi
CZ
C,——t=a’(1-ch’t)=—a’sh’t
4
OCKIIbKH

2
CO_Q?&(),TO sht#0
4

1y BUNAJIKY oL, # 0L, BUKOPHCTOBYIOYH PO3B’5I30K (2) OTpHMAEMO

y, = %(an ashi(k —1) f(n—k)+ y,a"sht(n—1) + yla”lshrnj 3)
SAT\ k=2

s dopmyma Oibln 3pydHa JAjisi YUCIOBUX PO3paxyHKiB, HX (opmyna (2), ocobnuBo B

TUX BUIAKAX, KOJIH Koe(illieHTH C,,C, - € KOMILUICKCHUMH YHCIaMH.

[lpu 3acrocyBaHHsX, 4acTo OyBa€, WO 3HAYCHHA HEBiAOMOI QyHKUil y(n), sgKa

BU3HAYA€ThCSl PI3HUIEBUM PIBHSHHAM, MOTPiOHI HE AJsl BCIX g, & TUIBKU JUIS CKIHYEHOTO
uncna iHaekciB 0<pn < N. B Takux BUNajKax 3ajaioTh 3HAa4YCHHS y 1 y , TOOTO rpaHMYHI

yMoBH. BHaciiok yoro morpiOHO po3B’si3atu kpaioBy 3amady. Otpumani po3s’szku (2), (3)
JIAI0Th MOXKJIMBICTB YCIINIHO PO3B’sI3yBaTH TaKi 3a/adi.

Hexaii 3anani rpaHiyHi 3Ha4CHHs y 1 p , TOAI BUPA3HBLIM p 4epes y iy :
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1 _ _ ul _ _
g :ﬁ[yoco(allv l _azN l)+y1v(a1 —OLZ)—Z(Ole l_(sz l)kaj

o, —a, k=2
0ZIep>KMMO TOYHHI PO3B’A30K:

1 n
vo=———2(a" =) £ -

n n
- A (a ) f i+

a, —a, o k=2
+ 1 N gn _ n N + n__ N .
% % yo(a‘l o, 0,0, ) yN(a‘l a, )
o —a,

Pesysnibratu Ta oOroBopenHsi. Opjep<aHuil pPO3B’S30K Mae€ 3MICT TIIBKH B TOMY
BUNAZKY, KoM ¢, —a) #0, 1 st BCX p, Wit skux 2<pn < N. [lpaBuibnuil pesynsrar

orpuMaeMo Takok 1t n=0 1 n =1, KO TiIbKK nepury cymy it n=0 1 p=1 3aMiHUTH
HyleM. SIKIIo aHa TOBKKHA POMIXKKY N Tak 3B’si3aHa 3 CTaJUMHU, SIKI BXOAATH B PI3HHUIICBE
piBHSHHSA, WO o' — ) =0, TO KpaiioBa 3aja4a B3araii He Mae pO3B’s3Ky. B upomy Bumaaky

BUHHKAIOTh BJIACHI YMCIIa 1 BIIACHI PO3B’SI3KH, SIKI TAKOXK BAXKJIMBI Ul MPAKTUKH, aje MU HeE
Ma€EMO MOXKITMBOCTI Ha HUX 3yHHUHSTHCSL.

Crnig BiIMITHTH, 10 HA TPAKTHI[ JMCKPETHI 3HAa4YeHHS (YHKIIH OTPUMYIOTHCS 3a
JIOITOMOTOI0 TaK 3BAaHOIO IMITYJIBCHOTO €JIEMEHTA, SKHH SBISIE COOOI0 MPHCIIOCOOICHHS, SIKE
NIEPETBOPIOE HEMEPEPBHY BXiAHY (QYHKIIIO f(f) B CTYNiHYacTy (YHKIUIIO, TAKMM YHHOM:

3HaueHHs QYHKUIT £(¢) BiAPaXOBYETHCS B IMCKPETHI MOMEHTH Yacy, MHOKUTBCS Ha TIOCTIHHY

Benu4uHy k ( TIJACHIIOETHCS) 1 MOTIM KOXXHE Take 3HAUEHHS YTPUMYEThCS HA MOCTIHHOMY
PIBHI IPOTATOM JIESIKOT'0 TIPOMIXKKY Yacy.
Bucnoskmn.
e OTpyMaHUH 3arajJlbHUA PO3B’SA30K PI3HHULEBOIO PIBHAHHA JPYroro IOPSIKY Jae
MOXIIUBICTh PO3B’s13yBaTH KPaoBi 3aJaui [yisi IbOTO PIBHSHHSL.
e Z-NIepeTBOPEHHS YCHIIIHO MOXKHA 3aCTOCYBATH AJIsI HAIIMCAHHS JUCKPETHUX CHI'HAJIIB.
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VK 664.126.1
T'IZIPOMEXAHIYHE OUUIIEHHA JJA®Y3IHTHOIO COKY

IHapaxons A.M., [Ilymanko M.M.

Anomayis. Posensinymo ocobausocmi npogedents 2iopoOMexaHiuHo2o ouuwenHs
ougpysitinoco  coky.  Onpayvosani  pesynibmamu  00Cnioi6  NpPoGedeHux  Ha
Taticuncoxomy yykpogomy 3a600i y eupobuuuuii nepioo 2011 poxy. Bonu noxasanu
He3a008IIbHULL  XapaKmep ouuujenHss Ou@y3itinoco Ccoxky wo ide Ha nodanvuie
BUPOOHUYMBO.  3HALIOEHO NpUYUHY  He3a008LIbHOI  pobomu  NyIbNOYIO6NI06AUIs.
Pospobrena nosa yoockonanena KOHCMPYKYisi Ny1bnOYI06NI08a4d pOomMayiiHozo
muny.

Knrouoei cnosa: nynona, nynenoynosniogay, oughy3iinuii cix

Beryn. [ludysilinuii anapaT € HaWBaXIIMBILIOIO TEXHOJIOTIYHOK OAMHUICIO Ha
Cy4acHOMY LyKpoBoMy 3aBoxmi. Ha mimnpuemcrBax mnpamorots audy3iiiHi  anapatu
HerepepBHOi Jii TPbOX THIIB: KOJOHHI, poTamiiiHi, Ta HaxwieHoro tumy[l]. KinneBnmu
NpoayKTaMu JUQy3idHuX anapariB € audy3idHuil cik (OCHOBHHUI MPOIYKT), IO MPSIMYE Ha
Nojajbliie BUPOOHUIITBO Ta JKOM, SKHH BIIHOCHTBCS JIO KIJIACY BIJIXOIIB I[YKPOBOI
MIPOMHCIIOBOCTI.

KoHcTpykuii BCix TUIIB anapariB 3a0e3nedyroTh BiJkaukKy Au(y3iiHOro coky Ha piBHI
115-125 % po macu OypskiB. lle Bemuka KUIBKICTh PiIWHM, SKY INOTPIOHO OYHCTHUTH,
BUIIAPYBATH Ta MPOBECTH KPUCTAII3ALIO Il OTPUMAaHHS KiHIIEBOTO MTPOIYKTY BUPOOHUIITBA —
uykpy. Cik, mo BigOupaerbcss 3 00’eMiB qudy3iiHMX amapaTiB € 0araTockiagoBOO
CTPYKTYpOIO, 5IKa B CBOEMY CKJIa/li MICTUTh BEJIHMKY KUIBKICTh JIOMIIIOK. 3 METOIO BiJUIiICHHS
HEILYKPIB 3 HOro CKIIaJly Ta OTPUMAHHS TEPMOCTIHKOIO CHpPOILY, IPOBOIUTHCS OUMCTKA. BoHa
BKIIIOUae B ceOe psiji OCIIIOBHUX TEXHOJOIYHHUX MPOLIECiB: mornepenHs nedekaris, oOCHOBHA
nedekaris, nepma carypauis, Aedekaiis Hepe] APYrow caTypalielo, Apyra carypaiis,
cynbgirauis, GinbTpyBaHHs Ta iH. [2].

Metoau nocaimkenb. Hamu npoBezneni nociniau Ha [alicHHCbKOMY I[yKpOBOMY 3aBO/Ii
y BupoOHuunii cezon 2011 poky Ha audysilinux amapatax DC-8 ta DC-12 ta porauiiHux
mysbIoynoBoBavax 1P 58.

Pe3yabraTH Ta o6roBopeHHsl. B mepion mpoBeneHHs AOCIIAIB CHpDOBMHA Malia Taki
XapaKTEePUCTUKU: OBXUHA CTPYKKU 9-10 M., BigcoTok Opaky 3,0-3,4 %, mBencekuii paxrop
10-10,8, murectiz 16,2-17,6 %. Busnaueno, mo BMicT Iynsnu B Au(dy3iHHOMY COKY IO
MyJBIOYJIOBIIOBaYa OyB Ha piBHI 4-6 r/1, a micins 1,3-2 r/n (puc.1). llo He Bigmosinmae
BuMmoram cranmapty 1,0 r/n[3].

Ha cranii mnomepenHboro OuuileHHs AUQY3iHHMHA  CIK  [POTaHsAOTh  Yepe3
MyJBIOYJIOBIIOBaYl. B HUX MPOXOQUTH IPOIIEC MEXaHIYHOTO BIIUICHHS KPYIMHHUX JOMIIIOK
(myabmum), Mo MNpoHuuTM uepe3 Tpydi cura audy3idHux anapartiB. Ha mykpoBux 3aBopjax
BUKOPHCTOBYIOTh TYJIBIIOYJIOBIIIOBAaYl PI3HUX KOHCTPYKLIH: mpec myibrnoynosmoBaui 111,
MyJBIIOYJIOBJIIOBaYl poramniiHoro tumy [1P.

[Mynpnia — 1)e ManeHbKI IIMATOYKU CTPYXKKU. SIKmo ii He BHUAAIMTH 31 CKIany
Judy31iiHOrO COKY, NPOTOINEKTHH, 110 B Hiil MICTUThCS, HA CTAHI{ OYMILEHHS NIEPEXOAUTh B
PO34HH, Jie 3 BAIIHOM YTBOPIOE JKEIATUHOBUIA OCaJl, 1110 3HAYHO YTPYIHIOE Tpolec QibTparii.
BMicT nynbnu B 04HIIEHOMY COKY HE TOBUHEH CTAaHOBHUTH Oinblie 1 1/i1.

94 ——Ukrainian Food Journal N° 1



Processes and Equipment of Food Producnions

/-\ I Ao nyrenoyrabmbosg
5 c‘
AL
/\ y X
i

3 | ficag nyasnoyaotmebaysa

Maxeumansho
Fomycmumy bricm

Bricm nyaeny B Gugyaiinomy cour /0

N NN

02’?39% 91 oman ason g9gn

Puc.1 Bmicm nynvnu ¢ ougy3iitnomy coKy 00 ma nicisa nyivnoynoeaniosaud

[TynproynoBiIr0BayY pOTALIHHOIO TUITY SIBJISIE COOOK0 KOPITYC KOPUTOIOAIOHOTO THITY, B
SKOMY oOepraeThcsi nepdopoBanuii OapabaH, MOKpUTHH JIaTyHHHUM cuToM. OJHa cTOpoHa
Oapabana 3aKpuTa iHIIA Biakpura. BigkpuToio cropoHoto O6apaban obepTaeThCsi B TYMOBOMY
yurinpHeHHi. Heounmenunit nudy3iiiHuil Cik mogaeThcsi B KOPUTO, MPOXOJIUTH Yepe3 CUTOBY
MOBEpXHIO OapabaHa, Ha ITOBEPXHI SKOTO JIMIIAETHCS IIyJbIA, 1 Yepe3 BIAKPHUTY CTOPOHY
OYMIIEHUH CIK MPOXOAWTh B KIHIIEBUH IMpuilMay HAa BUPOOHUITBO. ['yMOBE YILINbHEHHS, B
SIKOMY O0OEpTaeThCsl BIKPUTA CTOPOHA, PO3IUILE poOodi 00’€MH IYNbIIOYJIOBIOBAYa 3
HEOUYHIIEHUM Ta OYHIIEHUM COKOM.

B peanpHuX 3aBOACHKMX YMOBAaxX I'yMOBE YIIUIBHEHHS He 3a0e3ledye J0CTaTHbHOT'O
PpiBHSI repMeTH3alii, 1o MPU3BOJUTH 10 3MIILIlyBaHHs He (QUIBTPOBAHOrO Ta Bi(LILTPOBAHOTO
COKY.

PesynpraTi mocmifiB  Ta Bi3yasibHI  CHOCTEPEXKEHHsS MIATBEPIIM, MI0 TI'yMOBE
YUIUIBHEHHSI, B SIKOMY O0OEpTaeThCs BIJIKPUTA CTOPOHA IYJIBIIOYJIOBIIIOBAYa, He 3a0e3rnevye
HEeOoOX1THUH piBEHb YIIIJIbHEHHS 1 PONYCKA€ MOTIK HEOUHUILIEHOTO COKY Y KiHIIEBUH MpUiiMaY.

3 MEeTOI0 TOKpalIeHHsI MPOoLecy NOoNepenHbol OYUCTKH Mudy3iiiHOr0 COKy Bij MyNbIU
HaMH 3allpPOIIOHOBaHA HOBA KOHCTPYKIisSl YIIIJIBHIOIYOro OpraHy (puc.2), 10 O3BOJNHUTH
MOKPAIIHUTH PIBEHb TePMETH3ALT MK KAMEPAMH 3 HEOUHUILIEHUM Ta OUUILIEHUM COKaMHU.

CyTb YIOCKOHAJEHHS IOJITa€ B TOMY, IO T'YMOBE YIIUIBHEHHS, IO 3HAXOOUTHCA ITiJ
MOCTIHHMM HABaHTAXXEHHSAM TEPTS MK PyXOMHM MeppopoBaHMM OapabaHOM Ta HEPYXOMHUM
KOpITYyCOM, 1 uepe3 MeBHHU MPOMIKOK 4acy 3HOUIYEThCS, 3aMIHIOETHCS YIIUILHEHHSIM HOBOI
KOHCTPYKLIi 3 THEBMaTUYHOIO KAMEPOIO.

[TynprioynoBiaroBay pOTAliiHUA 3 HOBUM  YIIIJIBHIOIOYMM IPHUCTPOEM  IIPALIOE
HACTYITHUM 4YHHOM. He @inbTpoBaHuWii Cik HagXOOUTh Y KOpUTOMOAIOHMH  kopmyc 1,
GIIBTpyEThCST uepe3 CUTOBY IOBepxXHIO Oapabana 3, skuil oOepraeThCsi BiJl MpHBOAA 2,
noBepxHsi OapabaHa 3 pereHepyeTbcs MMOTOKOM IMOBITPS, L0 MOAAETHCS uepe3 TpyOy 4.
Binxpura cropoHa mynblOYJIOBIIOBaYa repMETH3YEThCS THEBMOYLIUIbHEHHAM. Ha Gapaban 3
BCTaHOBJIIOEThCS. HEPYXoMO 00in 5, B kopmyc o0ix 10, B chepuuHy NOBEPXHIO SKOrO
BKJIAJIAEThCSI ITHEBMOKaMepa 8, IO NpwxuMaeTbes oboxom 7. Mix obomom 7 Tta 5
BCTaHOBJIIOEThCS. T'yMOBe yiuijbHeHHs 6. O6omu 7 Tta 10 3’emHyroTbess ckobamu 9 1o
nepuMeTpy. B mpoueci poborm B mHEBMOKaMepy 8 MiJi THCKOM TIOAAETHCS TOBITPS,
IMHeBMOKaMepa 8 MpmwKuMae yuiijabHeHHs 6 obomom 7 no oboxa S5, 1m0 NPU3BOAUTH [0
repMeTrH3anii BiIKpUTOI CTOPOHM IHEBMOYJIOBIIOBaua poramiiiHoro. O0ix 5 pyxaerbes 3
OapabanoM 3 1 TpeThcsi pOOOUO0 TOBEPXHEIO 110 YIUILHEHHIO 6.
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Buxid coky

Puc.2 Ilynvnoynoenioeau 3 y0oCKOHANEHUM YUiIbHIOIOUUM RPUCPOEM:
1 — Kopumonooionuii kopnyc; 2 — npueod; 3 — dapaban; 4 — mpybda nodaui nogimpsa; 5 — 06io; 6 —
2ymoee yujinoHenns; 7 — 00i0; 8 — nneemorkamepa; 9 — ckoova; 10— 06io.

Bucnoskmu.

3anponoHoBaHa KOHCTPYKLiS 1O3BOJIMTH MOKPAIIUTH SKICTh MONEPEIHBOI0 OYMIIICHHS
Iudy3iiiHOr0 COKy Ta JOCAITH HEOOXIJHOI BEIMYMHHU BMICTY INyJbIIM B COKY, HIO e Ha
MOAAJIbIIE OYUIIEHHS. 301IBLIMTH IPOAYKTUBHICTD ITYyJIbIIOYJIOBIOBAYA 3aB/SIKH 301IbIICHHIO
koe(illieHTa BUKOPHCTAaHHS CUTOBOI IMOBEpPXHI OapabaHa Ta 3MEHIIMTH BTPATH LYKPY VY
BiJIX0J]aX BUPOOHUIITBA.
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VIIK 519.8

V3ATAJIBHEHI KPUTEPII IKOCTI B 3AJIAYAX
BAI'ATOKPUTEPIAJIBHOI ONITUMI3ALIIT

JI.B. AptioxoBa, H.M. Pymenxo, T.B. 3inuenko

Anomayisa. IIposedeno ananiz pisnux cnocobie Gopmyeans y3a2anbHeHux
Kpumepiie ~ sxocmi  Ona  opmysanns — yinbosux — @Qyuxyiti 6  3adauax
b6azcamoxkpumepianvhoi onmumizayii. B 3anescnocmi 6i0 muny yinbogoi gyukyii ma
Xapaxkmepy obmedicelb 3aCMOCO8aHi aHATIMUYHT MEMOOU, MEMOOU MAMEMAMULHO20
npoepamyeanms abo imepayitini Memoou O0CHioNceHHs. onepayiii. 3anpononoeano
Yinvosi QYHKYIT sl p036 ’s13Y8aHHS NPAKMUYHUX 3a0ay ONMUMI3ayii 6 ekoHomiyi ma
Xap4osiil NPOMUCIOBOCMI (ONMUMI3AYIS PEYEenmypHO20 CKIAdYy RPOOYKMY).

Knrouosi cnosa: mamemamuuna mooens, 6azamokpumepiansHa Onmumizayis,
Yinvosa QyHKyis, y3acanbHenuli Kpumepii skocmi.

Beryn. Ilpu mocnifpkeHHI TEXHOJNOTIYHMX Ta E€KOHOMIYHMX IPOLECIB, LIO 3aJIeXKaTh
OJJHOYACHO BIJl KUIbKOX (PakTOpiB pI3HOrO XapakTepy, pe3yJabTaTH [OCITIPKEHb YacTo
OTPUMYIOTh Y BHUIJISII 3HAYCHb PI3HUX XapaKTEPUCTUK — YACTUHHUX KpuTepiiB. BaxkiuBoro
npoGiemMoio € npoliema 00’€/IHAHHS KiIbKOX OKPEMHX KPHTCPIiB f, f,... f, B OIMH

y3arajabHEHHI KpuTepii edekTuBHOCTI F', 1O € 00OB’A3KOBOK CKIAIOBOK 3amad
OaraTokpuTepialbHOT ONTUMI3ALlii.

MeTtoam [JociiKeHb. Pe3ynbTaTHBHUM METOAOM [OCTI/DKCHHS TakUX 3agad €
MaTreMaTHYHEe MOJCTIOBaHHA. MaremaTHdHa MOZAEIb [JOCIIPKYBaHOTO IIPOLECY MOBHHHA
BioOpaXkaTh METy TMpolieCy, BpaxOBYBaTH XapakTep 3aJeKHOCTEH Ta  KUIbKICHI
CHIBBI/IHOIIEHHST MK KEPOBAaHWMH 3MIHHMMH Ta IHIIMMH HapaMeTpaMH, IO BIUIMBAIOTH Ha
e(eKTUBHICTh JIOCATHEHHS METH. SIK IpaBUIIO, MaTeMaTUYHa MOJIENb BKIIOYAE (YHKIIIO METH
— UITbOBY (YHKIIIO, CHCTEMY OOME)XeHb Ha KepOBaHi 3MiHHI Ta JeTepMIHOBaHI MapamerpH,
KpuTepiil eeKTUBHOCTI PO3B’SI3KY.

Bax1BOIO JIAHKOIO MPOIIECY CTBOPEHHS MaTeMaTUYHOI MOJENI € mepeBipka ii aJieKBaTHOCTI.
Mozens BBaXa€ThCsl aJEKBATHOIO, SIKIIO BOHA 3a0e3Ieuye J0CTaTHBO HajiiiHe mependadeHHs
TIOBE/IIHKH JIOCITI/PKYBAHOT CUCTEMH.

MeTol HayKOBOTO JOCIIJDKEHHS € aHalli3 METOJIB CTBOPEHHs LUIbOBHX (yHKIIH Ta
CHoco0IB TEpeBipKH aJeKBaTHOCTI MaTeMaTH4HOI MOJeNi B 3aJadax OIIHKK SKOCTI 3a
MOKa3HUKAMHU KIJIBKOX KPUTEPIiB OJIHOYACHO.

i HICTb BAaHUX 3MIHHHUX TIHATU BEKT! X, MHICTh
Skmo ¢ icTb KepoBa 3Mi 00’eaHa €KTO| a c ic

JIETEpMIHOBAHUX IapaMeTpiB — BEKTOp ¢, TO 3ajady 0Oarato-KpuTepiajabHOI OnTHMIi3aiil
MO)KHA OITHCATH Y BUIIISII:

ﬁ(},a) — max; fz(;c,é)—> max, ... f (?c,fz)—) max -

O0’etHaHHS KITBKOX OKPEMHUX KPHUTEPIIB — 3rOPTaHHS KPUTEPIiB — MOXKHA MPEACTABUTH
y BUIIISI:

F= F(f1 (x,a); 5 (x,a),...fN (x,a)) = max; xe X
ge X - MHOXKMHA N - MIpHHX TOYOK x . P0o3B’s3k0oM 3azmaui GaraTokputepianbHoi onTuMizarii

MO)KHA BBa)KaTH TaKe 3HAYCHHS BEKTOpPA KEPOBAHHUX 3MIHHUX x* , IO 3a0e3Iedye JOCSITHEeHHS
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HAKOUIBIIOr0 3HAYEHHS KPUTEPiI0 e(pEeKTHBHOCTI cepesi BCIX MOXKIMBHX 3Ha4eHb BEKTOpa
KEPOBaHUX 3MIHHHX:

7 - =
X = argmaxF( a,x)~
xeX

[Momryk MakcUMaibHOTO 3HAYEHHSI KPUTEPII0 HE 3BY)KYE YMOBY 3aJiadi, OCKUIBKH 3a/1a4a
Ha 3HAXODKCHHSI MIHIMANBHOrO 3HAYeHHS Ui F''JIETKO 3BOAUTBCS A0 3a[adi 3HAXOHKCHHS
MaKCHMAJIbHOTO 3HAYEHHS TEPETBOPEHHAM F = —F'.

Cepen BiJoMHUX METOJIIB 00’ €THAHHS KUTBKOX OKPEMHUX KPUTEPIiB HAHBAXKIMBILINMH €:

a) Memoo MHIUH020 320pMAHHSL;

. . e N . N
iboBa (PyHKLIsA Ma€ JTiHIHHMA XapaKkTep: f _ Z(C f (x a)) —max; Y¢ =1,¢,>0;
i i s s i s L =Yy
i=1 i=1
N f (;C ;l') _ fmin
IUIsI HOPMOBAHHX KPHUTEPiiB i\% i
P PUTEPIE | Sl e, ZA L 2

P fmax _ fimin

i

= max;

. .. .. . . . max min
ne C; — BaroBl Koe(iliEHTH KPUTEpiiB, SKi BIJIOBINAIOTH X BaXKIHMBOCTI, f ) 5 f; -
1

MakcHManbHe Ta MiHiMaIbHe 3HAYEHHS [ — 20 KPUTEpiio;

0) mMemoo ideanvbHoi mouxuy, 11€aNLHOI0 TOYKOK € N-MipHa TOYKa, B SIKif JOCSTaeThCs
eKCTPEMyM [0 KO)KHOMY OKpemMoMmy kputepito (npuHuun JxogpioHa); po3B’si30k 3aaadi
BH3HAYAETHCS 32 YMOBH MiHIMI3allii «BiJCTaHI» J0 1/1€aIbHOT TOUKH:

F(x) =p(F(&,})—F*) — min, xe X -
B Fr = (A Sy S ), 7 = max (@), i = LN

. 3 2
Yy BUNIAJKy €BKJI1JI0OBOI METPHUKHU F(;c) _ %(fl (a’;) _ fl*) — min, ey
i=l

B) Memoo nepeeeoeHHst Kpumepiie 6 obmedsicennss [4], 10 mojsirae y BUIIICHHI
TOJIOBHOI'O KPHUTEPIIO, 33 SIKMM IIPOBOIUTHCS ONTHMI3allisl, HA PELITY KPUTEPIiB HAKIIAAIOTHCs
0OMEXKEHHSI 3HU3Y Y BUTJISIII €KCIIEPTHUX HOPMATHBIB!

fl(;c,;z)—)max; f2(},5)zf;’,...fN(},&)szO;

T) Memoo KOHMPOILHUX NOKAZHUKIE: F(;c a)
b

= mini’b = max;
i R xeX
) MemoO NOCHOOBHUX NOCHYNOK; KPUTEPil BIIOPSIKOBYIOTHCS 32 BAXKIMBICTIO B
nopsiAKy ii crajaHHs; MOCHIJOBHO HAa KOXHOMY KpOILl PO3B’S3YEThCs 3ajada OonTUMi3arii 3a
OIHUM KpPHUTEPi€M, Ta MPU3HAYAETHCS JesKa IOCTYIIKA 3MEHIUCHHS ONTUMAIIBHOTO 3HAYCHHS
[0 IbOMY KPUTEpIl0, 1100 MOKPAIIUTH 3HAYEeHHs IHIIUX KPUTEPIiB; MPU3HAYEHHS MOCTYIKH

O3Ha4a€ BBEJICHHS] Ha KO)KHOMY Kpoui I[€ OJHOI'0 JOJATKOBOIO OOMEXEHHS fl > fi* — Afi; Ha
(i+1)-my kpoui 3a7a4a Ma€ BUTJIAN:
-~ - -~ * - - * .
f,.+1(cz,x):>max,xeX,fl(a,)c)Zf1 —Afl,...f,.(a,x)zf[ —Af;>
MPOLIEC 3aKiHUYETHCS, SIKIO JIOCATHYTO OCTAaHHBOI'O KPUTEPIl0, a00 K MPHU3HAYEHHS MOCTYIKH
HEJIOLIIbHE.

VY3aranbHeHUI KpuTepiii Moxke MaTu JIHIWHUN Xapaktep abo HenmiHiiHMi. HaiOinbin
BiJIOMI 1 IPOCTI y3arajibHeH1 KpUTepii —IiHiiHI KpUTepii BUIY:
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y . (1)
F=>Yc¢-f,i=1L2..N >
=1
Ae f* - 3HAYCHHS YACTHHHHX KPHTEPIiB, ¢, - BaroBi KoeilieHTH.
i
Ilpu o0’eqHaHHI YAaCTHMHHHMX KPHUTEPIiB B OIUH HEOOXiTHO aOCONIOTHI 3HAYCHHS
YACTHHHUX KDHUTCPIiB f 3 1X PO3MIHHOCTAMM IEPCBOJUTH IICBHAM YHHOM Y BIIHOCHI
6e3posmipHi BenuunHK £
3a xapakTepoM BapTO PO3MIISAATH JIBA CIIOCOOM OAEpMX aHHS O0E3pO3MIPHUX BEIUYUH —
parKXyBaHHs Ta HOpMyBaHHs. IIpu parKyBaHHI 3HAa4YCHHS f;* NPUIAMAIOTBCS piBHUMH a60 1 —

SIKILO 3HAYCHHS KPUTEPIIO f TPUHHATHE, 360 0 - SIKIIO 3HAYCHHS KPUTCPIIO f, HE3a/0BLIBHE.

Ilpu HOpMyBaHHI 3HAYCHHSI = Ji, ne fip - AcfKe, HaNPHUKIAL, MAKCHMAIBHO MOXKIMBE
C S
3HAYEHHSI KPUTEPIIO.
V3aranpHEHHSM METOY PAHKyBaHHS MOXKHA BBa)KATH 3aCTOCYBaHHs (YHKLII mepeBaru
Xappinrtona. [i mpusHayeHHs — 00’€IHAHHA He Tinbku (i3MYHEX, a # TICHXOJNOridHHX (
HAIPUKIIAJ,, ECTETUYHNX) TOKa3HMUKIB. [UIsl KOXKHOrO MOKasHuKa f, OyIyeTbCs LIKana nepesar

— KIJIbKOX [TOPOTOBUX 3HAYEHb d;, k=12...K, Big 0 1o 1, KO’KHE 3 AKHX BiAIOBifa€ MmeBHii

SIKICHIM OIIHII OTPUMAHOrO 3HAYECHHS fl VY3arasbHeHUIH KpUTEpiii B LbOMY BHIIAJKY

. N o e .
MPOMOHYeTheA y BUIIAN 1y — yTTd, - Lleit kputepiii HA3UBAIOTH Y3aralbHEHOK (YHKIIE
k= ik
i1
nepeBar XappiHIToHa.
Cepen HeNMHIMHUX KPUTEPIiB HAWYACTIIE 3yCTPIYalOThCS:

! ) . N 5 N
) MyJIBTHIUTKATHBHAH £ _ INEA abo g _ IIEA
=1 izl

2) KBaApaTUIHUH

N _ 2 N _ S .
= Licto] abo p_so (Ll | e o 3)
i=1 Jio i=1 Jio i=1

3) xpuTepiii baratokyrHuka sikocTi [1]:

N
F=cfifi+efafs+.tenafvaly +enfvhi=2¢fifts fva =1 “)
i1

Pe3yabTaTu T2 00roBopeHHs. KoxeH 3 UX KpUTepiiB Mae CBOI HEAOMIKU Ta IEPEBart.
Tomy B kOXHIM mpoOieMHii cuTyalii Jjisi CTBOPEHHS MaTeMaTH4HOI MOZENi JOLLIBHO
BUKOHATHU TIOTIEPE/IHIN MOPIBHMIBLHUI aHa3 YyTJIMBOCTI Pi3HUX KPUTEPIiB 1O YMOB 3ajaui,
o0 MpaBWIbHO O0OpaTH MeTof 0araTOKpUTEpialbHOI onTHMizamii, sikuii OM BpaxyBaB BCi
0cO0IMBOCTI 3aadi.

Slkio mMaremaTMuHa MOZAENb 3ajadi JiHiMHA 3 nboBo ¢yHKuicoo (1), To 3amauy
MOYKHa PO3B’S3aTH CUMILIEKC-METOIOM 200 B ISSIKMX CUTYaLlisiX — rpadivHo.

Skiro MaremMaTudHa MOJIeNb 3aa4i HelliHiiHa 3 HinboBo dyHKuieo (2), (3) ado (4), To
3aJa4a PpO3B’A3yEThCS 3 BHKOPUCTAHHSAM METONIB MAaTeMaTH4HOTO AaHali3y — MeETOny
Jlarpanxa, merony Kyna-Takepa uu inie.
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SIKII0 CTBOpPEHHSI MaTEMaTU4HOI MOJIEN B IIUTICHOMY aHAIITUYHOMY BHTJISIII BUKIIUKAE
TPYIHOIL, BAPTO 3aCTOCOBYBATH METOJH &), 0), B), T).

3araibHUA  METOJ TEpPeBIPKM a/ICKBATHOCTI MAaTeMaTU4HOI MOJENi MOJsrae y
CHIBCTAaBJICHHI pE3yJbTAaTIB MOJENIOBAHHS 3 XapaKTepUCTHKaMH, SKi cUCTeMa Maja B
MuHyJnoMmy. st MiATBEp/DKEHHS aJeKBaTHOCTI MOXKHA 3aCTOCYBaTH BIJIOMI  KpUTEpil
MaTeMaTU4HOI CTaTUCTHKM, HANpuUkiaa, kputepii CTbloJeHTa, JUIs OLIHKK KBaJpaTiB
BiJIXWJICHb PO3PAaXyHKOBUX 3HAYE€Hb MATEMATUYHOI MOJIEIi BiJI €KCIIEpUMEHTAIbHHUX.

st mpUKITagy po3riIsSAacThesl 3aaua 3HAXOMKEHHsI ONTHMAIBHOI PeLeNTypy MedynBa,
SIKICTh SIKOTO XapaKTePU3YEThCS TPhOMa OCHOBHUMHE KputepisiMu. LlinboBa dyHKIisI OyayeThes
3a KpUTEpieM OaraTOKyTHHMKa sIKOCTi. 3ajaya 3HaXOJKCHHsS ONTUMAaJbHOTO PO3B'S3KYy —
KUIBKICHOTO CITIBBIJJHOLIICHHSI IHIPEJIEHTIB — 3HAXOMUTHCS 3a MeTonoM Jlarpamka [2,3] .

Bucnoskmn.
1. IpyHTOBHA MOOYI0BA MATEMATHYHOI MOJIENI € BAXKIMBHM EIEMEHTOM HAYKOBOTO
JIOCITIJPKEHHST ONTUMI3AI[IHHOTO XapaKkTepy.
2. IMpu noOynoBi 4m BHOOPI 1UIKOBOI (YHKIIT (QHAJITUYHOrO 4YM iTepalliiHo-

aHAJITHYHOIO XapakTepy) IepeBary BapTo HaJaBaTH TOMY y3araJlbHEHOMY KPHUTEpIilO SKOCTI,
SKMH 3a0e3lieuye JIOCTAaTHIO YYTJHMBICTh pe3y/ibTaTy BiJi 3HAYCHb Ta CIIBBIJAHOIICHb MIX
JIOCITIJPKYBaHUMU (paKTOpaMu.

Jlitepartypa.
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VIIK 517.91 (023)

MATEMATHUYHE MOJAEJIIOBAHHS ITPOIECY 3MIHHU
TEMIIEPATYPHU KABHU I1PU TOJABAHHI BEPILIKIB

L.M. Ko:xyxiBebka, O.I1. 3inbkeBuy, K.M. Cosiory6

Anomauin. B pezynomami Oocnidoicennsi peanvhozo npoyecy (0odagamms
8EPUIKi6 00 KABU) ompumanu ou@epenyianviy Mooens 3MiHU meMnepamypu Kagu npu
0ooasanni 00 Hei éepuikie @ negni momenmu uyacy. Ha ocnosi yvoco, epaxosyiouu
NPUPOOHi NPUNYUWEHHS, NPOBEOEHO YUCTOBI PO3PAXYHKU I GUSHAYEHO SAK GRAUHYIU
OOMIWKY HA MeMnepamypy Kasu.

Knrouosi cnosa: ougepenyianvne pisusanns, memnepamypa Kaeu, 6HAUE
OOMIUOK, 3AKOH 3MIHU MEMNEPAmypU Kasu.

Beryn. HaBkonuiins Temmneparypa BIUIMBAa€ Ha Hallle JKUTTS HA0Arato CHIIbHIIIE, HIXK
HaM 31a€ThCs Ha MEpIIMi MOrysd. BilbimicTs i3 HaC OTpUMYe BeJIMKe 3aJ0BOJIEHHS BUIIMBIIN
YamKy rapsdoi kaBu abo varo. Sk craymo BifioMo, i Hamoi He TINbKU 3irpiBaroTh, ane i
3a0e3Me4yIoTh MOSIBY Y JIFOJUHU O1JIbII TO3UTHBHUX EMOLIIH.

Amepukaschki ncnxonorn Jxon Bapr (John Bargh) i3 Henscekoro yrisepcurery (Yale
University) Konnekrukym i Jloypenc Yimesimc (Dr. Lawrence Williams) i3 YHiBepcutery
mraty Komopamo (University of Colorado) ycraHOBWIIM B3a€MO3B’SI30K MK TEMIEPATYpOIO
TiJla 1 eMOLIMHOI0 TEIUIOTO JIIOJWHU. BOHM TpoBenu mpocti 1 HArJISIIHI €KCHEPUMEHTH,
pe3yinbTaTh SIKUX ONyOJNlikyBajJu B HAyKoBOMY IKypHaimi «Science». B omHomy i3
eKCIIEPUMEHTIB IpyIli OakalounxX MPONOHYBAM rapsidy i OXOJNO/KEeHY KaBy. Bcim ydacHukam
HAJIaJI JIOKYMEHTHU 3 iHQOpMaIi€lo Npo He3HAHOMHMX Ui HHX JIIO/IeH, po skuX Tpeba Oyio
BUCJIOBUTH CBOIO IyMKy. LlikaBo, mo mioanHa, fKka B3sia rapsdy KaBy, XapakTepH3yBaia
He3HaloMYy Til JTFOUHY OUTBII TTO3UTUBHO, YMM JIFOJIHA, SIKa B3sUIa OXOJIO/DKEHY KaBy.

B npyromy exkcrniepuMmeHTi (Hanpukiaa) y4acHHKH TpUMalli abo rapsdy Tpiiiky, abo
IpiKy 3 1b00M. KOKHOMY 3 HUX MPOMOHYBaJIHM NOAAPYHKOBUI cepTU(iKaT YK JJIsl TOBAPHILIA,
yu Juist cede. Ti XTO TprUMaB rapsdy rpijKy HPOCHB ITOJAPYHKOBHH cepTudikaT Ui TOBapHIla,
a Ti, XTO TPUMaB IPUIKY 3 JbOJIOM — Jisi cede 0COOUCTO.

Psin mocniniB jo3BoNMIIM 3pOOMTH BHCHOBOK, LIO iH(OpMAaLlisl PO TeMIiepaTypy Tijia
JIIO/IMHU 1 eMOLIHHY TEIIOTY 0OpOOJISE€ThCSl OJHIEIO 1 TIEIO K YaCTHHOIO T'OJIOBHOI'O MO3KY.
Tomy KOkeH i3 Hac JIIOOMTh NMPUHHATH rapsvy BaHHY, BUIIUTH rapsuy KaBy, 3’iCTH rapsuuii
Kypsiuuii OynbHOH, 100 3HOBY BIiUyTH MOB’si3aHl 3 UMM NO3uTHBHI Bimuyrrs. Lliero
00CTaBUHOIO BUEHI MOSCHIOIOTH JAaBHI TPaAULIT pI3HUX HAPOJIIB 3HAHOMUTHCS 1 TIPOIOBKYBATH
3HAMOMCTBO 32 YaIIKOIO KaBH, Yal0 YH 1HIIOTO rapsdoro Hamoxo.

BasBumm 10 yBaru mnomaHy iHpoOpMallilo, BU3HAYMMO SIK BIUIMBAIOTH JOMIIIKH Ha
TeMIIEpaTypy KaBH, 30KpeMa BEPILKH.

Metoau nociimkenb. /[Boe MONOIMX JrOJEi 3aMOBHJIM y KaB’sIpHI KaBy 1 BEPILIKH.
Konu M 0HOYAaCHO NMPUHECHN MO Yalllli OJHAKOBO rapsioi KaBH i BEPIIKIB, BOHH 3pOOHIH
HACTYyIIHE:

JliBunHa fojana 10 KaBM BEPIIKH, HAKPHJIA YalIKy IIAalepOBOI0 CEPBETKOIO 1 BUHILIA
3arenedoHyBaTH nojpy3i. XJonelp Bijipasy HAKPHUB YAIIKy MANepOBOI0 CEPBETKOI0, a JI0 KaBH
JI0ZIaB Ty CaMmy KUIbKICTh BEPIIKIB TUIBKH Yepe3 5 XBHUIIMH, KOJIM MOBEPHYJIACh JIBUMHA, 1 BOHU
MOYaJIM IUTH KaBY pa3oM. XTO i3 HUX IUB OUIbUI raps4y KaBy?
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3anauy OyzeMo po3B’s3yBaTH BPaxOBYIOUM MPHUPOJIHI MPUIYIICHHS, SKi BiJ00paxaoTh
(bi3UYHUIA 3MICT MPOLECIB, IO BiOYBAIOThCA, 1 MOJSATalOTh B HACTYMHOMY. BBaxkaemo, 1o
TEII000MIH Yepe3 MOBEpXHIO CToJa 1 CepBeTKM HabaraTo MEHIIWi TeriooOMiHy yepe3 OOKOBI
CTIHKM YalllKK; TeMIIepaTypa Mapy B Yalllll HaJ [OBEPXHEIO PIAMHU JOPIBHIOE TeMIepaTypi
piavHH.

BuBenemo crioyatky CIiBBiJHOLICHHS, SKE MOKa3ye SIK 31 3MIHOI 4acy 3MiHHJIacs
TeMIIepaTypa KaBH B YaIlllli XJIONLS 0 3MIIIyBaHHS KaBH 3 BEPLIKAMH.

Y BIANOBIAHOCTI 3 NPUHHATHMHU TNPUIYIIEHHSAMH 3TIHO BiZIOMOro 3akoHy (Gi3HKh
KUIBKICTB TEIUIOTH, SIKY OTPUMYE TOBITPS BiJI YAIIKU XJIOMIS, BU3HAYAETHCS CITiBBITHOIICHHIM

T-6
ne T — TemmepaTypa KaBu B MOMEHT 4acy 7,6 — TeMmeparypa IOBIiTps B KaB’sApHi, 1 —
TEIUIONPOBIIHICTh Matepiany 4Yamike, | — TOBIIMHA CTIHOK dYallku, S — IUioma OiuHOT

MOBEPXHI CTIHOK YaIlIKH.
Takox KiJIbKICTh TEIUIOTH, sIKe OyJie BiiZJaBaTH KaBa, MOYKHA BU3HAYUTH 13 PIBHOCTI
dQ=—cmdT, (2)
Je C — TNUTOMa TEIUIOEMHICTh KaBHM, /1 — Bara KaBd B 4Yauili. Po3risigaroud pa3om
piBasiaHS (1) 1 (2), IPUXOAUMO 10 PiBHSHHS

nTT_eSdt =—cmdT -

BigokpemMuMo 3MiHHI 1 IPUIIEMO 10 PIBHSIHHS

ar __nS , 3)

T-6 Icm
[poinTerpyemo nudepenuianbHe piBHsHHS (3) 1 3HalAEMO, 1IO:

|7 - 8=~/ 4 In|c]
lem
T-0
=e lem
C
[1o3HaYMMO MOYATKOBY TEMIIEPATYPY KaBH 4epe3 T, , ToOTo Hexal T'(0) = T, Toxi
I,-6=C
OTtxe,
ns
T - _ e—@f
o —
_ns,
T=0+(T;-0)-¢ 4)

dopmyna (4) aHAJTITUYHO OIKCYE 3aKOH, 32 SKUM 3MiHWIIACS TeMIepaTypa KaBu B Yalllli
XJIOMIIS 10 MOMEHTY JI0JIaBaHHsI BEepILKiB y KaBy. Ternep po3risiHeMO sSIKUM Oyze 3aKOH 3MiHH
TEMIIEpaTypy KaBU MiCIs TOTO, KONM XJIONEUb J[AOAaB B 4YallKy Bepiukd. JIs 1boro
BUKOPHCTAEMO PiBHSHHS TEIUIOBOrO OajaHCy, SIKe B HALLIOMY BUIIAJKY 3a[MIIEMO Y BUIJISII:

em(T—6_)=cm O, -T) ©)

Ae §  — Temneparypa CyMilli B MOMCHT 4Yacy f ,7, — TEMIICPaTypa BEpLIKiB, ¢; — HUTOMa
Bara BepIIIKiB, 71| — Bara BEpIIKIB, sIKi T0JaJH J0 KaBH.

I3 piBHsHHS (5) 3HaKAEMO, 1O
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emT —cemB,, =m0, —cm T}
(cm+cm)0,, =cmT +c,mT,
cm, cm (6)

T+ T
cm+cmy cm+cmy

0

X

BpaxoBytouu piBHsiHHS (4), popMyity (6) 3MOXKEMO 3aMCaTH Y BUTIISII

ns
cim cm -
— 11 ]‘1 + e+(T0_e)e lem (7)
cm +clm1 cm +C1m1

X7

PiBusiHHst (7) omucye 3aKOH 3MIHM TeMIEpAaTypH KaBH IIC/Is JIOJaBaHHS BEPIIKIB B
YaIIKy XJIOMILIS.
11100 BuBeCTH 3aKOH 3MiHM TEMIIEPATYPU KaBU B YallIlli AIBYNHH, 3HOBY CKOPUCTAEMOCH
PIBHSIHHSIM TEIIOBOTO OallaHCy, sIKe B JIAaHOMY BHUIAJIKy HA0yBa€e BUTIISLY
em(Ty —0y) =cm (0, - 1)) ®)
e, — TeMIeparypa CyMiLlii.
I3 piBHsHHS (8) BU3HAYMMO, 11O
emTy —cemB ) =m0, — c;m|T,
(cm+cm)0, =cm T, +cmT,
om, cm

0, = T+ T,
cm+em, cm+cym,

[MoTimM, BUKOPUCTOBYIOUYH DiBHsIHHS (4), Je POJIb MMOYATKOBOI TEMIIEpaTypH I'pae yxke
0, TOOTO T,=6,.a IOOYTOK C * 11 3aMiHSEMO Ha CYMY ¢ + ¢,m, > OCTATOYHO OTPHUMYEMO,
1LI0 3aKOH 3MiHH TEMIICPaTYpH @, ~KaBH B Yalllli JiBYNHM aHATITHYHO 3a/1a€ThCs POPMYIIOH0
_n
e =0+ am Ti + cm TE) —0le [(em+cymy) (9)
cm+cm, cm+cem,

0

PesyabraTn Ta o0roBopeHHsi. TakuM YMHOM, Ui TOro, MO0 JaTH BIiANOBIAb Ha
MOCTABJICHE B 3ajladyi NMUTAHHs, 3aJHMIIAETHCS TUIBKK 3BepHyTHcs 10 dopmyn (7) 1 (9) i1
HPOBECTH YUCIIOBI PO3PAXYHKH, IPUAMAIOYH J0 YBArH, IO

¢, #3,9-10° e / (ke - K) »c 2 4,1-10° Jore / (k2 K)» n ~0,6Bm [ (m- K)

1 IPUITYCTUBILH ISl BASHAYEHOCTI, 110

m =2-107 kv, m=8-107 Kr, T, =20°C, 6=20°C, T, =90 °C,S =11-107 ™’,
1=2-10" M, t=0,3-10° c.

Toni
em=4,1-10°-8-107 =328( Jowc / K)
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emy =3,9-10°-2-107 =78( Jorc / K
em+cymy =328+ 78 =406( o / K)
38 o ~

cm+cm; 406 cm+cm; 406
nS _ 06-11:107-03-10° _ 198

lem  2-107-4,1-10°-8-107% 0,656
ns 0,6-11:107-0,3-10° 1,98 _
l(em+em) — 2:107.0,406-10° 0,812
0,, =0,2:20+0,8-[20+(90-20)-0,05]=4+18,8=22,8
0,74, =20+[0,2-20+0,8-90-20]-0,091=20+5,1=25,1

_am 78 o,

)

2,4

oiey.
OO0uKCIIeHHS TTOKA3YIOTh, 10 OUIBII rapsiuy KaBy IHJa [IBYMHA.
Bucnosku.

1. Temmeparypa KaBH 3aJ€KHTh Bil MOMEHTY H0JaBaHHs BEPIIKIB 1O KaBH.
2. bBinbi rapsuoro Oyae kaBa, B Ky BEPIIKU JOJANIU CIIOYATKY.

3. BrumuB Temna Ha eMOLIWHHUN CTaH JIIOJUHM MOXE 3HAaWTH HECINOJiBaHE 3aCTOCYBAaHHS B
MapKeTHHTY. SIKII0 BU POBOJKUTE PEKJIAMHY KaMIIAHiI0 Ha CBIXKOMY HIOBITPI B XOJIOAHHI JICHb,
TO YallIKa KaBH YU TEIUIA BUIIYKA JOIOMOXKE BaM BCTAHOBUTH KOHTAaKT 3 HOKYIILIIMU.
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2-e u31., uctnp.—M.: @usmatiut, 2005.—384 c.
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JOCJIIIKEHHS NPOLIECY CYIIIHHA KA3EIHA
B KHIL/IAYOMY IIAPI

Bapatam A.M., IIpoxopos O.M.

Anomauin. IIposedeni meopemuuni ma eKchepumMeHmanoHi 00CAiOHNCeHHs, HA
OCHOBI AKUX pO3podieHa HAOIIHA Ma NPOCma 8 3ACMOCYS8AHHI Memoouxka OnA
00CNiONCeHHsL  npoyecy CYwinHA Kaseina 6 KuniAyomy wiapi. Busnaueno
DPAYioHANbHI napamempuy ma pedsicumMu CYUinHs Kazeina.

Knrouosi cnosa: cywika, kasein.

Beryn. /lo HemaBHBOro uyacy MeTOH CYLIIHHS B KHIUIIYOMY IIapi 3acTOCOBYBABCH
TIJIBKH ISl BUCYLIYBAHHS CUITKUX MaTepiajiB: B OCHOBHOMY MiHEpPaJIbHHUX 1 OpraHIuHUX COJeit
i 1i. Cymka B KUIUISIYOMY IIapi 3HaXOAUTh 3aCTOCYBaHHS MPU BUCYLIYBaHHI MaTepiany
IpyAKaMu, HampHKIaJA, TPaHy/JId JIKapChKUX 3aco0iB, NESIKMX MOJNIMEpiB, MOPCHKOI TpaBH,
Xapy4oBUX MPOJYKTIB.

Buennst mporiecy cyuriHHS Ka3eiHy B KUIUIIYOMY Iapi, MPOBOAMIM Ha JabOpaTopHii
ycraHoBui mpu Temneparypi noBitps 50...120°C, mBunkocti nositps Bin 0,5 mo 5 M / c,
[IMTOMOrO HaBaHTAKeHHs 5,8...35.2 kr/M>. [o4aTKoBHil BOIOrOBMIiCT Ka3eiHy 3MiHIOBaJIOCS
Bix 160% no 180%.

Byno nmoBeseHo, 1m0 cymika B KUIUISIYOMY LIapi MOXKE NPOTIKATH MPH TeMIeparypi
noBitpst 100...120 °C. [Ipu upoMy Hi TUIABJICHHS, Hi 3MiHH KOJIBbOPY 3€PEH HE CIIOCTEPIraeThCsL.
Excniepumentu mposenu, o npu BosorosMicty 180% mpouec cymiHHA Mae nepiox NOCTiHHOI 1
CIIaAAI0Y0] MBUAKOCTI, IPUYOMY IepIia KPUTHYHA BOJIOTICTh JopiBHIOE Mpubiu3Ho 100%.

MeTonu focaiiKeHb

Ha mociimuiit ycraHoBui, B naboparopii kadenpu "Mammbu i anapaTd Xap4yoBHX 1
(apmarneBTHYHUX BUPOOHHUUTB", OYJIM MPOBEACHI JOCIIKEHHs TpoLecy CYIIiHHSA Ka3eiHy,
orpumanoro Ha KuiBCbKOMY BiTaMiHHOMY 3aBOfi. B mpoleci JoCHipPKeHHSI BUMIPIOBAIUCS
BUTpaTa TEIUIOHOCIS, TeMIlepaTypa TEIUIOHOCIS Ha BXOJI B IIap, TeMIeparypa TEIUIOHOCIs Ha
BUXOJl 3 IIapy, BUTpaTa BOJIOIOr0 MaTepiajy, MOYaTKOBA BOJIOTICTh MaTepially, aKTHBHICTb
BHCYILIEHOTO MaTepially, YUCJIO 00epPTiB pOTOpa-)KMBHIBHUKA, TEMIIEpATypa LIapy.

Pe3yabTaTu T2 06rOBOpPEHHS.

B mporieci ekcriepuMeHTIB 0yJ10 BCTAHOBIIEHO, IO HBHIBHUK-TPAHYIISATOpP 3a0e3nedye
HEOoOXiIHY MPOJYKTHBHICTb 1 SIKICTh T'paHYJIOBaHHS BOJIOrOro KaseiHy, a MpOLEeC CYLIiHHS,
3aBISIKK  OCOOJIMBOCTSIM TiJIPOJMHAMIKM amapaTy, NpPOTIiKae CTIHKO 1 3 JOCHUTHh BEJIHKOO
HIBHAKICTIO. Pe3yibTaT eKCriepuMeHTIB HaBe/ieHi B Tabuui 1 1 Tabimi 2.

3 maHux TaOJUI BUIHO, 110 IIBUAKOCTh TEIUIOHOCIS B repepisi anapara - 1,1 m/c, map 3
eKBIBAJIECHTHUM JiameTpoM 4YacTHHOK d. = 1,49 - xunuth crifiko 6e3 3acriiiHux 30H. [Ipu
LBOMY OMOPY PO3MOALIBHOrO MpHUcTporo ckianae Ap=240...400 Ila, a mapy Ap, =500...600
Ia.

OTpuMaHi eKCHepUMEHTANIbHI aHi JIO3BOJISIIOTH PO3paxyBaTH HPOMHCIOBHI arperat
nponyktuBHicTio 100 Kr / roJ CyX0oro mpoayKry.

Jlani, oTpuMaHi NpH JOCITIDKEHHI CYIIKU Ka3eiHy Ha eKCIepUMEHTaJbHIN yCTaHOBIII,
JIO3BOJISIIOTH BUKOHATH PO3PaXyHOK IPOMHUCIIOBOI YCTAaHOBKH.
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Tabauys 1

Pezynomamu excnepemenmie no cywiinnio Kazeina y e3eiuienomy wiapi

Ne pocainy Burparn HIBuakicTs B nepepisi | Tiapasaiuynuii onip, MM.pT.CT.
noBiTps, anapary npu
M’/ rox t=60°"C -
napy peuriTku
1 104 1,04 62 36
2 107 1,06 60 38
3 107 1,07 52 38
4 125 1,13 49 42
5 130 1,1 40 45
IIpoooeoicennss mabauyi 1
Ne Bucora mapy, mm Temmapartypa, "C
pocHiny | Hepyxomoro Kunuisiuoro noBiTpst Ha mapy noBiTpsi Ha
BXOJi B 1ap BUXOAI i3 mapy
1 170 360 60 87 49
2 170 360 60 90 51
3 170 350 64 85 54
4 170 340 62 126 61
5 170 300 64 147 63
Tabauys 2
Pezynomamu excnepemenmie no cywinHio Kazeina y e3siuienomy uiapi
Ne IIpoayKTHBHICTD 32 IIpoayKTHBHICTH O BOJIOTOMY AKTHUBHiCTBH MaTep.
aoctiny BOJIOTMM marepiauy, % 0/1. MicJIsl CyIIKH
MarepiajioM, KI/rog M0YaTKOBa KiHIIeBa
1 1,87 54 4,86 198000
2 1,75 54 6,85 216000
3 1,1 54 44 218000
4 33 53,5 4,7 198000
5 6,0 53,5 7,2 198000
TIpoooeoicenns mabuyi 2
Ne Hanpy:keHHs 13epKajia mwapy, kz/m’ 200 IIutomMmi BUTpaTH Iuromi
aociny Temia Ha 1 Kr BUTPATH
3a BHIIAp. 3a BOJIOT. 3a CyXUM BHIAPEHOT nosiTps Ha 1 kr
BOJIOT OO0 Marepiajom marep. BOJIOTH, BHNAPIOBAIBLHOT
KKaJ / KT BOJIOTH, KI/KI
1 36,5 71,5 35 1670 104
2 32,0 64 32 1930 195
3 21,0 42 21 1580 66
4 64,0 127 68 2800 128
5 118 230 112 1030 36
Buxiani nani:

1. [IpoayKTHBHICTH YCTAaHOBKHU 10O BUCYIIEHOMY TPOAYKTY - 100 kr / rox

2. Bosoricte marepiany,%

noyartkosa - 50.
KiHIIEeBa - 8

.55

3. Temneparypa marepiany Ha BXozi B cymiapky - 40 °C
4.TemmniepaTypa MaTepiaiy Ha BUXO/i 3 cymapku -60°C (3a JaHUMU JIOCITiAiB TaOIHII)
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Processes and Equipment of Food Producnions

o 1550
KoHcTpyKkTHBHMIT PO3paxXyHOK CyIIApKH e

.BI/IX(‘)I,Z[}I‘II/I 31 3HaYCHb HAINPYKEHHS APy 110 BHnapOByBgHiﬁ s 1
BOJIO31, 3HAMICHUX EKCIICPUMEHTAJIBHO, @ TAKOXK 3 BUTPATH IIOBITPS )
1 HIBUAKOCTI B Iepepi3i anapary, BU3HAYAEMO Tepepi3 CylIapKu:

f= L > i \

3600-7-w, A-f I

[puiiMaemMo 3HaueHHs WIBWAKOCTI B mepepizi amapaty 1,1 \

M/c (muB. TabIMIII. ) .
L 7450 1.8

E

= —_ M T— =
3600-y-w,  3600-1.02-1.1 : ]
[epeBipsiemo 3naueHHs A - f mpu orpumaHoMy mnepepisi
amapary ] !

A-f= % =56.5 kr/™M” -Toxt Puc. 1. Pospis

CYWUNBHOI Kamepu

400

N \O0=4

500
2450

Mm- ¥
| 300,360

Toni: f=

npu f= 1,8 >, Hanpyra mapy; A-f= 57,8 kr/m* ‘rox
OTpuMaHe HanpyKeHHS MiATBEPIDKYETHCS EKCTIePUMEHTAIIbHO.
[Mpuiimaemo nepepis cymapku - f, =1,8 M
["aGapuru cymapnoi kamepu B riati - 1000x1800 mm.
Bucora xumis4oro mapy MiATPUMYETbCA 3TiIHO 3 EKCHEPEMEHTAIBHHM JaHHUM
(muB.Tabm1.1) B Mexkax 300...360 Mmm
Bucoty cymminbHOl kKaMepu BU3HAYAEMO 13 3aJI€)KHOCTI:
H= (4+4,5) h \,, = (4+4,5) - 360 = 1,5 m.
[MpuitMaemo Kyt Haxuily cTiHOK Kamepu 10°, Toji mmMpuHa axy kamepu Oye:
B=B+2-H-tga=1+2-1.5-tg11°=1.545mm.
[puitmaemo B; = 1550 mm.
Jiamerp BuximHoro mrynepa npuiimaemo @ 500 mM. Po3pi3 cymunbHOI kamepu
MoKka3aHui Ha puc. 1.
Po3noninbHi peliTky cymapku NpUiiMaloThesl KYTOBI, aHAJIIOTTYHO PEIIiTKaM JTOCHiTHOT
ycraHoBKH. JKuBuii nepepi3 penitka ¢= 4%.

Bucnosku

1. B pe3ynpraTi NIpoBEAEHHMX EKCIEPHUMEHTAJIBbHHUX JOCTI/UKEHb IIPOLECY CYIIKH
Ka3eiHa B amapari 3 IICeBJO3PI[UKEHMM IIApOM BHKOHAHUN pO3PaXyHOK 1 MPOEKT
MPOMHUCIIOBOTO ~ arpeaty. ArperarT BHIOTOBICHMH 1 BrpoBajpkeHuid Ha KwuiBcbkomy
BiTaMiHHOMY 32BOJIi.

2. Cymmnka 3 KUIUISTYAM IIapoM, npoayktuBHicTio 100 kr/dac, B MOpIBHSHHI 3
MapOBOI0 KOHBEEPHOIO CYIIAPKOI, MPOIYKTUBHICTIO 15+20 Kr/4yac, BiIpi3HSETHCS BHCOKOIO
IHTEHCHUBHICTIO IIPOILIECY, MPOCTOI0 KOHCTPYKIIEID, MAJIOK0 METAJIOEMHICTIO, MPOCTOTOO
MexaHi3allii 1 aBromMaru3allii nporecy.

Asmopceka 00sioKa.

1.bapabaws Apmem Muxonaiiosuu, macicmpanm, Kagedpa MawuH i anapamie XxXapyosux —ma
Gdapmayesmuynux  eupobnuyms,  Hayionanenuii  ynigepcumem — Xapuoeux — mexHonociu,  e-mail:
artembarabash@ukr.net

2.IIpoxopoe Onexcandp Mukonatiosuy, K.m.H., Ooyenm, Kageopa MAwuH i anapamié Xap4oeux ma
papmayesmuunux eupobnuyms, Hayionansnuil ynieepcumen xapuoux mexHonozit
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VIIK 336.01
OIITUMIBALIA OITIOJATKYBAHHA HIIIMIPUEMCTB

O.A. T'anymak, O.B. 3inuyenxo, T.B. 3iHuenko

Anomauin. Memooom mamemamuinozo MOOemo8anHs OO0CIIONCEHO XapaKmep
3ANEAHCHOCTNE MIJC MAKCUMATLHUM 00X000M NIONPUEMCIEA 00C20M 8uUnyujeHoi npooyKyii
ma nooamkogoio cmagkolo. Ompumano po3e’si3Ku  Ougepenyianvhux pieHaHb, Ki
Xapaxkmepusylomo yMO8U DOPMYSAHH MAKCUMATbHO2O NOOAMKOBO20 00X00Y OepIICABU.
Poszensnymo npuxnao obpobru cmamucmuunoi ingpopmayii disnenocmi Gipmu.

Knrouosi cnosa: nodamxosa cmagka, 00xio, obcsie npooykyii, mamemamuyna mMooeiy,
YMOBU eKCHPEMYMY.

Beryn. Merolo  mocnmimKeHHS € 3HAaXOMKEHHA OINTHMAJBbHOTO 0OCATY BHITYCKY
NpoAyKLii, sKUA 3a (iKCOBaHOI MOJATKOBOI CTaBKM 3abe3levye MaKCHUMAaJbHUN J0Xij
MiANPUEMCTBA, TA 3HAXOIPKEHHS IIOJATKOBOI CTABKH, $Ka, BIUIMBAIOYM Ha OOCAT BHILYCKY
NPOAYKIii, 3a0e3meuye Ajist Jep:KaBu MaKCUMAJIbHY CyMY TIOJIaTKOBUX BiJJpaxyBaHb.

[MogaTtok Ha NpUOYTOK Ha CHOTOJHI € OIHWUM 3 HAMBa)UIMBIIIMX 13 TPYNH IMPSIMHUX
MOAATKIB y MONATKOBIN cucremi Ykpainu. BiH Mae mayxe BaxiuBe (ickajbHE 3HAYCHHS, YUM
BIJIPI3HSETBCS BiJ AaHAIOTIYHUX TOAATKIB B EKOHOMIYHO pO3BMHEHUX Kpainax. lle
o0yMoOBJIeHO, Tepil 3a Bce, mponopuisiMu B posnoaini BHII, mo ckmanucs icropudHo B
LIEHTPAIi30BaHO-TUIAHOBIM  exoHoMili. OCHOBHY Macy JIOXOHiB ONO/DKETY CTaHOBHIJIM
HAaIXOMKEHHS BiX Jep)KaBHUX IIJNPUEMCTB 1 JOCHUTh HE3HaYHy — IIOJATKH 3 HACeJeHHS,
OCKUJIbKH IITY4YHO CTpUMYBaBcsl (DOH CIIOKMBAHHS 1 30UIbLIYBABCs (POH] HArpOMaPKEHHs. B
HUHINIHIX yMOBax MHMOBIPHMM € IIOCTYNOBE BHpPIBHIOBaHHS MK (POHIOM CHOXKHBAHHS 1
(GOHIOM HarpoMa/DKEHHs, HACHIJIKOM 4YOro craHe 30UIblIeHHs OIO/KETHOrO 3HAYeHHS
MPUOYTKOBOI'O MOJATKY 3 IPOMAJISIH 1 3MEHIIIEHHS [TOAATKY Ha MPUOYTOK ITiJIPHEMCTB.

IMogaTtok Ha NMPUOYTOK MiANPHEMCTB, KPIM BEIMKOro (picKajJbHOrO 3HAYEHHs, Mae U
LIMPOKI MOXJIMBOCTI JJIsI PETyJIIOBaHHS 1 CTUMYIIOBAHHS MiANPUEMHHUIIBKOT HisuibHOCTI. Lleit
BIUIMB MOXK€ 3I1MCHIOBATHCH SIK 3aBJsIKM Au(epeHiianii cTaBoK ONOAATKYyBaHHS IO Pi3HHUX
BUJaX JISUTBHOCTI, TakK 1 3aBJSIKM TIOJAHHIO MUIBI Y BAPOOHUIITBI IPIOPUTETHUX TOBAPIB.

Po3risiHeMO €KOHOMIUHY CHTyallil0 MIONO il ypsay AepKaBdU 3 ONOAATKyBaHHS
mianpueMcTB 1 ¢GipM 1 BU3Ha4MMO, SIK MOB’si3aHi npuOyTok (ipmu Ta 0oOCSIr MOAATKIB, IO
HAJIXOJSITh JeprKaBi 3a AaHOI MOJATKOBOI CTABKH.

Metonu  pociimikeHb. 3ajada  JOCHIIPKyBajJack  METOJOM  MaTeMaTHYHOTO
MojetoBanHs. [yt moOyJoBHM MaTeMaTHYHOI MOJeNi pO3paxyHKy MpuOyTKy ¢ipMu B
3aJIeKHOCTI Bijl MOJATKOBOI CTABKH Ta 3MIHHOTO 00CSTy rOTOBOI NPOAYKIIT BBEIEMO HACTYIIHI
nosnHayenns. Hexali wima wa nponykuioo p(g)=a-bq,a>0,b>0, TOOTO miHiIAHO

3MEHIIYEThCS 31 301IbIIEHHAM 00CATY TOTOBOI NPOIYKLii Ha puHKY, a Butpatd C = (C(q)
3aeXKaTh Bill 00CATY NIPOAYKIi ¢ Takum ynHOM: C(g) = cq2 +dq+e, 1€ a,b,c,d,e — nesxi

JnoaaTtHi yucna. Hexall mogaTok € akiu3oM 31 CTaBKOIO £, TOOTO 3 KOXKHOI NPOJaHOI OIUHHUII
TOBapy JIEpKaBa ONEPIKYE MOJATOK Z, i MONATKOBA CyMa CTAHOBUTH T =fg. Toxi dipma mae

pudyTOK
P(q)=pq—C(q)—T =q(a—bq)—cq’ —dg—e—1q. 1
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Juns toro, mo0 MakcuMmizyBatu mnpuOYyTOK, (ipMa IIyKae ONTHUMaJbHUA 00CAT
BupoOHuLTBa. O0UKCIUMO noxinHy GyHkuii npudyrky (1):

P(q)=a-2bqg—2cqg—d—-t=a—-d—t-2q(b+c). 2)

[NepeBipumo HeoOXiqHI YMOBH ekcTpeMyMmy. JlJisi bOro MpUpIBHIEMO O HYJS MOXIAHY

¢ynkuii nmpubyrky (2): P'(q)=0;2q(b+c)=a—d—t- /JicTranemo KpUTHYHY TOUKY:

g = a—-d—t  Ockinbku P'(q)=-2(b+c)<0, TO 3rigHO 3 JOCTATHIMH YMOBAMH

2(b+c)
JIOKaJILHOTO EKCTPEMYMY ¢ - CTIpaB/i Touka Makcumymy. OCKilbKu £ > (), TO Taka MOJAaTKOBA

CTaBKa NMPU3BOAUTH 10 3HIWKEHHS ONTHMAJIBHOTO BUIYCKY IPOAYKIIi.
Jns nporHo3yBaHHSI Jil ypsiy 31 BCTaHOBJICHHS IIOJATKOBOI CTAaBKHM OOYHCINMO
MOaTKOBHI JJOXOJ JePXKaBU:
tHa-d-t) Jla=d)y 1
2(b+c) 2(b+c) 2b+c) 2b+c)
TOOTO B KpHBa JOXOIB JEPIKABU € MapadoIor, BITKU SIKOT HANPSIMIICHI BHH3.
[Moxigna ¢yHKUii mogaTkoBoro goxony aepxasu (3):

T=1q [ +@-dy} O

r——L1 [ sa-ay @
2(b+c)
BU3HAYMMO KPHTHUHI TOUKH 3 YMOBH 1 '=0:
hza—d,tza_d- )
2
Ockinbku apyra moxinHa (moxiaHa Bix (4)) JopiBHIOE 77 _ _ 1 < (. TO MakCUMyM
b+c
nocsraeThest pu 4+ — 4 d i cranoButs
Y Y N2
T =f g = 1 | _(a=d) (a-d) | (a—d)" (6)
2(b+c¢) 4 2 8(b+c)

oo . .. * .
OntimanbHUi BUTTYCK MPOYKIT IPU 3HAYEHHI MOIATKOBOI CTaBKM [  CTaHOBUTHL (| i

BIJIIOBIHMIT IPUOYTOK GipMu P(g,):

a-d . (a—d)?
G= = Plg) = e @)

4(b+c) 16(b +c¢)

[Tpubyrok ¢ipmu 3a MoAaTKOBOI CTaBKH t JOPIBHIOE
e (a—d-1)
Pg=La=4=D" .. ®)
4b+c)

3BIJIKM BUILIMBAE, IO 31 301IBLICHHAM MOAATKOBOI CTaBKH ! MPUOYTOK (DipMH 3MEHIIYETHCS,
akmo  0<¢t<a-d, 1 IcHye oOnacTb 3HAaYeHb  MOJATKOBOI  CTaBKU  MpH

t>f=a—d—.|4e(b+c), B AKii npuOyrok (ipMu Bix’eMHMH, XO4a [OXOAM JEpKABU

nonathi. lle BimOyBaeTbcsi TOMy, 11O 3a KpuTepiii BUOOpYy oOcCsry BHITyCKy Oyio B3SITO
MakCHUMyM MpHOYTKY (ipMH, aje He OyJo OOYMOBJIGHO, WIO el MakCUMyM Mae OyTH
JOJATHUM.
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S0 BBaXaTH, 10 HPHU ¢ > §, BUITYCK NPOAYKIIl CTaHE HYIbOBHM, TO JIOXOJ JEpPKaBU
IpH ¢ > 7, TaKOX JOpiBHIOBaTHME HyI0. TOMy 3p03yMiso, 110 Bixe OijIs TOUKH { BiaOyBaeThCs

Ppi3Ke CKOpOYEHHSI J1JI0BOT aKTUBHOCTI.

ITpuknag po3paxyHKy CTaBKH MOAATKY, SIKUH CTUMYIIFOE BUPOOHULITBO ISl OTPUMAaHHS
MaKCHUMAJIbHOTO 00CSTY MOJATKY.

Jns npukiaxy po3risiHEMO 3aCTOCYBaHHS METOAY MiHIMajdbHUX KBaIpaTiB IUIst
IHTEPIOJISALIl CTATUCTUYHUX JIaHUX MO cTaH (ipMU HEMEepepBHOI (YHKIEI KBAJIPaTHIHOTO

xapakrtepy. Hexali Bimomi craTHCTHYHI JaHi mnpo craH QipMH sl XapaKTEPUCTHKH
X - {xi,i = 1,",N} Ta YIS XapaKTEePUCTHKA Y — {ywi = 1,,"N} . SIK1I0 XapakTepucTuku X ta Y

MOB’sI3aHi KBAJPATUYHOIO 3AJISKHICTIO, TO (PYHKIIOHAJIBHUI 3B’S30K MIX HHUMHU IIYKAEMO Y
BUrIIE QYHKIT ) = gx + bx + ¢ - MOXKHA TI0Ka3aty, 10 B bOMY BUIIAJKY KOeDilieHTH a,b,c
OOYHUCITIOIOTHCS SIK PO3B’SI3KM CUCTEMH PiBHSHb
a-my+b-my+c-m, =My,
a-mga+b-my+c-m.=m,,
a-my+b-m.+c=m,
e

1Y, 1Y, 1Y, 1
My :szn; m; :szn; m, :szn; m, :szrﬁ
n=1 n=l1 n=l1 n=1

m —Lﬁ(xz- ); m —Lﬁ(x ); m —L%‘ :
X2y ]\7’1:1 n " Vn)s Xy ]\7’1:1 nVn)s v anlyn

Hexaii t — mozlatkoBa ctaBka. Bimomi: ¢ymxuis Butpar ¢pipmu C(g) = g* + 2, a Takox

JlaHi PO BUIYCK HPOAYKIIT Ta A0XiA (ipMu MPOTArOM pOKy HomicsyHo. Buznaummo, sikum
Mae OyTH MOJAToK £, 100 cyMapHuii nopaTok 7' 3 yciel npoaykuii OyB HalHOLIbIINM.
KoeoiuienTn a, b, ¢ u1ykaeMo sk po3B’sI30K CUCTEMH 3-X PIBHSHb:
408023,35a +13654,49b + 486,96¢ = 83538,36;
13654,49a + 486,96b +19,49¢ = 3876,22;

486,96a +19,49D + ¢ = 214,74.

—> a=-1, b=36,¢=0.

1 2 3 4 5 6 7 8 9 10 11 12
qi 2,9 6,1 9,0 11,8 15,1 18,2 21,0 23,9 27,1 30,0 32,8 36,0
Ri | 9599 | 182,39 | 243 | 285,56 | 315,59 | 323,96 | 315 | 289,19 |241,19| 180 | 104,96 0

Omxe, ¢yHkuis noxoay ¢ipMn HOpIBHIOE R(g)=36g—g°- 3anmvmwemo (QyHKuiO
npuOyTKY bipmu P(q)=R(q)-C(q)-T. Y HAIIOMY BUIIAJIKY
P(q)=36q—q* —q* —2—1tq=36q—2q* —tqg—2. 3’ACYEMO, NpH SKOMY 3Ha4YCHHI ¢ QYHKLIA
npuOyTky HaOyBae MakcHMalibHOrO 3HadeHHA. OCKUIbKM HeoOXiJHa yMOBa MaKCHMyMY

npubyTKy P'(¢)=0,TO0 P'(q)=36—4g —¢- PO3B’0KEMO PiBHAHHA P'(q)=36—4g—t=0, a00

4g=36-t- Orxe, g =9 _%. Ockinbku P'(g)=-4<0,T0 g = q* - Touka Makcumymy. OTxe,

ONTUMAIILHUI 00CAT NPORYKIi ¢ f= 9 onm-
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qi ¢ q q' R; qi R ¢iR;
2,9 8.41 24,39 70,73 95,99 278,37 807,28
6,1 37,21 226,98 1384,58 182,39 1112,58 6786,73
9,0 81,00 729,00 6561,00 243,00 2187,00 19683,00
11,8 139,24 1643,03 19387,78 285,56 3369,61 39761,37
15,1 228,01 3442,95 51988,56 315,59 476541 71957,68
18,2 331,24 6028,57 109719,94 323,96 5896,07 107308,51
21,0 441,00 9261,00 194481,00 315,00 6615,00 138915,00
239 571,21 13651,92 326280,86 289,19 6911,64 165188,22
27,1 734,41 19902,51 539358,05 241,19 6536,25 177132,35
30,0 900,00 27000,00 810000,00 180,00 5400,00 162000,00
32,8 1075,84 35287,55 1157431,71 104,96 3442,69 112920,17
36,0 1296,00 46656,00 1679616,00 0,00 0,00 0,00
2339 5843,57 163853,90 4896280,21 2576,83 46514,62 1002460,30
iy T, s Fi,a Tiky Mgy Moy
19,49 486,96 13654,49 408023,35 214,74 3876,22 83538,36

[lizcraBumo n00yTe 3HAa4YeHHs OOCATY MPOIYKLIi y BUpa3 CyMapHOro OJATKOBOTO JOXOIY

JepKaBH T=q -t=t 9_3]:%_%& 3uaiizeMo ymoBH, 3a skux [ Oyne

1

MakcuManbHuM. OOuUMCIMMO MOXifHY: 7' —¢_ —;. 3HAXOAMMO cTallioHapHi Touku: 7' =0.

1

HictaneMo 9 __;—_(). f=18.
2 b

Tomi 4 =9— 1% =4,5. OO0unciuMo  MakCHMaibHUI

npubyToK (ipmu:
2
P..=P4q,,)=36-45-2-45 -18-4,5-2=38,5.

OnTuMansHUA 3
1,.,=18-45=81.9

[ikaBo nopiBusTH Ui M pu 3 KppamMu B pasi BiZcyTHOCTI ononarkyBauHs. [Ipu ¢ =0
PO3B’SI30K  3a7adl HAa 3HAXO/PKEHHS MakcuMyMy GyHKUIT npuOyTKy JnaB Ou  Taki
pesyibratig =9, P =160-

PesynbraTi Ta obrosopenns. SIkmo P(g) - GyHKUis H0XOAY MiANpHEMCTBA JUIs

MOTJIAAYy MOJATKOBOTO 3aKOHOJABCTBA  aKIM3HMH  TOATOK

00csary BUpOOHMITBA MPOAYKIUIi ¢, 00CAT BUPOOHMUTBA ¢, 10 3a0e3meuye MaKCHMAaNbHHI

JOXi/l HiANPUEMCTBA 1oy P(q)=P(q")> MOxkHa 3HATH 3 YMOBU P'(g) =0 -
q

Hanpuknan, anst GyHKUii WiHK Ha TPOAYKUIIO p(q)=a—bgq,a>0,b >0, Ta GyHkuii

BUTpaT C(q)ch2 +dg+e, ne a b, c d e— neski jomaTHi YuMCIa, ONTUMAIBHUEA 00CAT

BUITYCKY NPOAYKLIii cTaHOBUTh * _ 4~ d —t . MonatkoBuii 10X JIep’KaBU € MaKCUMAJIbHUM

2(b+c)

q
. . a—d - ( a— d)2
HpI/I IIOAATKOB1M CTaBII1 f* — 1 CTAaHOBUTH T*

2 8(b+c)’
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Bucnoskmu.

1. Merox MaTeMaTHYHOrO MOJEIIOBAaHHA Ta 3HAXOMKEHHS  PO3B’S3KIB
eKCTpEeMaJIbHUX 3a/1a4 JI03BOJISIE PE3YJbTATHBHO IPOAHANI3YBATH CIIiBBITHOIICHHS MIiX
OINITUMAJbHUM OOCSTOM BHITYCKY MPOAYKIi, MaKCMMAaJbHUM JOXOIOM IiJIIPHEMCTBA,
(hiKCOBaHOIO TOJATKOBOIO CTaBKOIO, & TAKOXK JO3BOJISIE AHATITUYHO BU3HAYUTHU [TOAATKOBY
CTaBKy, 3a sKoi 3a0e3leuyeTbcst MId JAepKaBU MakCUMalbHa CyMa IOJaTKOBHX
BiJJpaxyBaHb JUIsl IEPKABH.

2. Slkmo Bimomi ¢yHKuis (MpaBuiio) GopMyBaHHS IIHU HA MPOAYKLIiIO Ta (QYHKIIsS
BUTpAT B 3AJIKHOCTI BiJl 00CAry BHpOOJIEHOI MPOIYKIi, a TakoX CTaBKa IOJATKY,
MaTeMaTH4Ha MOJENb JO3BOJISE 3HAWTH OOCAT BHIYCKY MPOXNYKIII, 3a SKOro mpuOyTOK
miAnpueMcTBa Oy/ie MAKCUMAaIbHUM.

3. AnanitruHi QyHKIIT 3MIHH XapaKTepPUCTUK, HANIPUKIAJ, (YHKIIT iHK Ta BUTPAT,
MOXHa OTPUMATH 3 BIiJNOBIAHMX CTAaTUCTUYHMX JaHUX 3a METOOOM MiHIMalIbHHX
kBajpatiB. lle MOXyTh OyTH 3aJIeKHOCTI JIIHIHHOrO, KBaJpaTW4HOIrO, MOKa3HHKOBOIO,
€KCIIOHEHIIIaJIbHOT0 XapaKTepy Ta iH.
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ETUMOJIOTIS HAFIMEH}J’BAHL I'POILIEN
B YKPATHCBHKIN MOBI

Haymenxo H.B., Byiam A.B.

Anomauisn. YV oaniii po6omi 30iticHeno KOMNLEKCHE 00CIONCEHHST eMUMON02IT
HaUMeHy8aHb epouieli, 30Kpema 6 KOHMEeKCMi ICIMOpUYHO20 PO36UMKY MOHEMAapHoi
cucmemu Ykpainu. Ilokazano, wo e6ce mogHocmunicmuune po3maimms cpoulogoi
HOMEHKIamypu 3YMOGIEHO He Nuule CYCNiNbHO-eKOHOMIYHUMU, a4 U KYIbMypPHUMU
peanismu, nepedycim ceimonsiooM O0A6HIX i CYYACHUX YKpainyig, iXHiMu noansaoamu
Ha npupooy ma coyiym, YC8iOOMIEHHAM CUMBONIYHO20 Xapakmepy c1o8a ma 0ie6ocmi
CII0GOMBIPHUX NPOYECIE.

Kniouosi cnoga: emumonozisi, HoMeHKIamypa, 2poudl, 2pouloga cucmema,
HayioHanvbha eanoma, ci10860MeIp, CUMBONIKA.

Beryn. Croromni, B 100y rio6asizaiiii, MOBHI KOHTAaKTH BUXOJSTh Ha SKICHO HOBHIA
piBeHb. B3aeMONpOHUKHEHHSI TEPMIHIB y PI3HUX HayKax, B3a€MOJisl IHIIOMOBHHMX Ta BIJIACHE
YKpaTHCBKUX JIGKCEM Y MEKaX Cy4acHOT eKOHOMIYHOI HAyKH — OCh JJAJIEKO HE TIOBHHUH Mepertik
MPOMOBHCTHX CBIMEHb TOrO, IO MOBa, 0COOIMBO MoBa npodeciiiHa, — CkIaaHa JTUHAMIYHA
cucreMa. 3riZiHO 3 ydeHHs M ykpaincekoro MoBosHaBus O.O. [ToreOHi, «MoBa B ychoMy 0e3
BUHATKY cuMmBoniyHay [[lorebns 1996, 31], i TOMy MOXXHa TBEPJMTH, 110 MOBHI KOHTAKTH B
yCl 4acH BUSIBIISUIU CIIEHU(IKY CIIJIKYBaHHS HAYK Ta KYJIBTYP.

I3 rpommMa MM MaeMo cipaBy LIOJHS: 3IHCHIOIOYH I'POIIOBI PO3PAXYHKH, BXKUBAEMO
JIEKCEMHU «TPHUBHS», «KOMilKa», «BaJlIOTa», «TOTIBKa», «MOHETa», «KYHIOpPa», «OaHKHOTa»,
«aonapy», «eBpo» Tomo. Sk 1 Oyab-siKi 1HII CJIOBa, 1l HAWMEHYBaHHS MAIOTh CBOIO ICTODIO Ta
€TUMOJIOTIIO.

MeTta po6oTH — Ha OCHOBI BHBYEHHS YKPaiHCBKHMX Ta IHIIOMOBHHMX HailMEHYBaHb
rpolieii YTBEPJUTH pOJIb MOBHHX KOHTaKTIB Yy CTAHOBJICHHI CYYaCHHUX TEPMiHOCHCTEM
¢inancoBoro npo¢into, 3’5CyBaTH MOXIJIMBOCTI 00pa3HOro CJIOBA Ta CIIOBOTBOPY Y Ipoliecax
TepMiHOTBOpeHHs. [liis mocsarHeHHs 1iei MeTn nepedadyaeThesi BUKOHATH HACTYITHI 3aB/IaHHS:
npocmedcumy €TUMOJIOTII0 OCHOBHUX TEPMIHIB, MOB’s3aHUX i3 (JIHAHCOBUMHU OIEpaLisiMHU;
npoananizyeamy HaMMEHYBaHHsS TOJOBHHMX BHJIIB BalOTH Ha Teputopii YKpaiHu B pi3Hi
NepiofAx CTAHOBJICHHS JIEPXKABHOCTI; YCMAHOGumMY 3aKOHOMIDHICTh €BOJIIOLIT TepMiHa
«TPUBHS» K HAaliMEHYBaHHsI Cy4acHOI yKpaiHChKOI TPOLIOBOT OJIUHUIII.

MeTtoau [JOCTiKEHHS] — aHANITUYHHMH, 3ICTaBHUM 1 TOPIBHSUIBHUN, CEMaHTHKO-
THUIIOJIOT1YHHM, 32 JIONIOMOTOI0 SIKUX YCTAHOBJICHO TEPBICHE 3HAYEHHS HHM3KH CIIB, L0 iX Y
Cy4acHHX peajisiX CIPUHMAIOTh IEPeAyCiM y «TPOIIOBOMY» KOHTEKCTI (Ipolii, TPHUBHS,
kapOoBaHellb, KOMiiika Tomo0), Ta Jeskux (paseonoriunux 3BopoTiB. Teopernko-
METOH0JIOTiYHY 0a3y JOCII/DKEHHS CTAaHOBJIATh CJIOBHHKH Ta JIOBIJJHUKH, IIOB’sI3aHi 3
€KOHOMIYHOI0 TEPMIHOJIOTI€I0, CIIOBHMKHM IHIIOMOBHHMX CJIiB; HAYKOBI Tpalli iCTOPUYHOTO
nipodisro, MpUcBsiueHi po3BUTKOBI rpourei B Ykpaini (B. [Tanuenko, B. FOmenko); HaykoBi Ta
HAYKOBO-NYOJIIIMCTHYHI CTATTI, Y IKUX PO3KPUBAIOTHCS €TUMOJIOTIUHI MiIBAIIMHUA YKPATHCHKOT
MoHeTtapHoi cuctemu (Ata Kosasb, [1. Cenireit).

PesyabTaTn Ta 00roBopeHHsi. Emumonozia — 1e Hayka, II0 BUBYAaE MEpBiCHE
(ictuHHe) 3Ha4yeHHs cioBa. CIOBO IIe 3al03MYEHO 3 I'PELbKOI MOBU: «ETUMOH» — «ICTHHA.
3aBnaHHs i — NPOSICHUTH TIOXO/PKEHHS 1 3HAYEHHS SIKOTOCh CJIOBA Yepe3 3iCTaBJeHHs ioro 3i
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CrHopiJJHEeHUMH ciioBaMH Tiei camol uu inmoi MoBu [Kosass 2000, 3]. Ta uu ictuHHEM Oyi10
JIMLIE TIepBiCHE 3HaYeHHS cloBa? MOXKHA CKa3aTH, IO CJIOBO, IIOKH BOHO JKUBE cepel] JIIoAeH 1
CIy)KUTh 1M, 3aBXKIU ICTUHHE. AJie PO3KPHBAIOYM CEKPETH CJOBa-HAa3BH, MH THUM CaMHUM
PO3KpHBAaEMO I ceKpeTH icTopii, 3axoBaHi B HBOMY, 1 CEKPETH JIIOACBKOI JIYMKH,
BUHAXIIJIMBOCTI, TAJIAHTY.

[epiomkepesioM Uit HAWTOIOBHIMIONO B I POOOTI ClIOBa — «TPOLI» MOCIYKHIO
JIATUHCBKE CIIOBOCIIONYYEHHS «grossus denariusy, abo «Bajkka MOHETa». Y 3B’S3Ky 3 BUXOAOM
JIMHApIiB 13 00iry Japyra KOMIIOHEHTa L€l iioMH Biamaiga, a CJIOBO «grossus» uepes
MOCEPETHUILITBO HIMELBKOI MOBU MOTPAlMWiIO JO MOJbCHKOI («groszy»), a moTiM — 1 J0
ykpaiHchkoi. CeMaHTHKa CIiB «Ba)KKHUH, Bara, 3BaKyBaHHs» 30eperyiacsi B YHCICHHUX
HaiMEHYBaHHSIX TPOLIOBHX OJAWHMIL IHINMX KpaiH: aHrJHChKUA «(pYHT CTEpIiHTIBY;
itanificbka (10 3ampoBakeHHs eBpo y 2002 p.) Ta Typeubka «iipa», moxiaHi Bij libra —
«(hyHT»; iCIAaHCBKE «Ieco» (JOCTIBHO — «Baray) y JATHHOAMEPUKAHCHKHUX IepKaBax [IuB.
Bonboii 2003], abo «mecera» — Bairora Kopomisersa Icnanii, sika Takoxx nepedyBaiia B 00iry
10 3aIIPOBAIXKEHHS €BPO.

3rimHo 3 «Cy4acHUM TIyMayHHM CJIOBHHUKOM YKpaiHCBKOI MOBH», Tpomli — Iie
«MeTaJeBl 1 mamepoBi 3HAKM MipuM BapTOCTI MpPU KYMiBII-NPOJaXy». YKiIagadi CIOBHHKA
MOAAI0Th TAKOXK HANIONIMPEHIII CTIHKI CIIOBOCTIONYYEHHS, TIOXiHI Bifl L€l IEKCEMHU: «20mog6i
epouti — eomieka, epebmu 2pouli 10Namoio — WeUOKo bazamimu, 2pouii Ha eimep nyckamu —
MAPHO MPAmumu, CUnamu powuma — weopo po30apogysamu 2powti, poOUmU GeluKy
Kinokicms noxkynox» [Cyuacuuit 2010, 153].

Pociiicbknii BiAMOBIJHUK CIIOBA «TPOLIII» — «I€HBIH» MOXOAUTD 31 cXiTHUX MOB. CJI0BO
«Tamray, y Hepexiaji 3 TaTapchbKol — «TaBpo, NeyaTka», BKa3yBajlo Ha CIOCI0 BUTOTOBJICHHS
rpouieii — kapOyBaHHs. Binarak yxuane y GopMi OJHHHHU CIIOBO «IEHBray, HIO MEPBICHO
03Ha4ano JpiOHy cpiOHY MOHETY («TaHbra»), PO3BHHYJIOCS Y JIEKCEMY «JICHBIH» SIK MIpy
BaprocTi. 30kpema, Jlenbru — Ha3Ba cenuiia y Yepkacbkiii 001acTi, sika Aa€ 3MOTy TBEPAUTH,
IO TYT y JaBHUHY BeJacs )KBaBa TOPTriBiisi. ETUMOJIOriYHO CHIOpIJIHEHE 3 HEIO CJIOBO «TEHIe)» —
HaliMeHyBaHHs rpoiioBoi oqunuil Kazaxcrany.

Benuky cymy rpouieii Ha3uBalTh «Kamitagom». IlepBicHo 1e cioBo Oyso
MPUKMETHUKOM, SIKMH B)KHBABCS y CIOJYYEHHI 3 IMEHHHKOM «(OHI», a pa3oM Li¢ 03HAYalo
«OCHOBHUIA, craryrHuid (oHay. «['pomioBoro» 3micty Ta «IMEHHHKOBOI» (opmu CI0BO
«KarriTam» Halyllo y CJIOB’SIHChKHX MOBaX, JIe BYKUBA€ThCS TAKOXK y MHOXKMHI. HasiBHe B Harmiii
MOBI MEPEHOCHE 3HAYEHHsI LILOTO CIIOBa: «0araTcTBo, HiHHICTh, HanOaHHs» [Cydacuuii 2010,
303] He nuiie MarepialibHe, a i lyXOBHE.

3 JaTUHCHKOI MOBH IOXOJHUTH TAKOXK JIEKCEMa «MOHETa» — ojHe 3 iMeH 6oruni IOHOHN,
AKe B IMEpeKIaji O3HAYa€ «IIOPAJHHULID; «MOHETOI0» Ha3MBajacs IpoOIIOBa BHHAropoia 3a
cMiIUBICTB y 0010. TOMY 3aBe/ieHO BBaXKaTH, 1110 «MOHeTay — 1ie aap ooruni IOnonu. Iopsn i3
XpamMoM OOTHHI pO3TalIOBYBAIHCS KapOyBaibHI MaiCTEpHI Ul METAJIEBUX IPOLIEH, sIKi BiITaK
i cranu HazuBatucs MoHeramu [Cemireit 2006, 34]. Sk pomoBe BU3HAYEHHSI TPOILEH CIOBO Iie
BiJIOME B aHIJIIHCHKIl MOBI — «money».

CnoBo «Kymopay Befie CBiif polioBif i3 PppaHily3bkoi MoBU. BoHO 03Ha4aso «BigpizHUiA
TaJIOH, YacTHHA ILIHHHUX IanepiB». YKpaiHCbka MoBa 3acBoiiia e cioBo y XIX cromiTti,
HA/ABIIM HOMY TpPhOX 3HAYECHb: «MANEPOBI TPOLI»; IIHHUHA Mamip MeBHOI HOMIHAJIbHOI
BapTOCTi»; «CKOPOYEHHs, BHpi3Ka, 3poOiieHa B TekcTi». [lomuiakoBo Oyino 6 aymaru, 1o
«KYNIOpa» — I¢ IMEHHHK, YTBOPEHHMH BiJ JI€CIIOBa «KYIHTH»; TYT CIPalbOBYE IPHHIIMII
«HECTIPaBXHBOI», a00 «HapomHOoi» erumoiorii. «OnoMalTHEeHHs» I1HIIOMOBHOTO TepMiHa,
OUIbII YW MEHII TPUBAJE, CBIMYUTH IMPO MIMPOKI acOIaTUBHI 3B’S3KH, IPYHTOBaHI Ha
OCMHCIICHHI HOBOT'O CJIOBa 4epe3 HOoro noioHicTh 10 y)Ke BiJIOMOi BIaCHOMOBHOI JIEKCEMH.
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I3 ¢paniy3pkoi MOBH 3amo3udeHO W cioBO «(iHaHcw». [lepBicHe ioro 3HauYeHHs
OB’ SI32HO 3 JIATUHCHKUM CJIOBOM «finis» — KiHellb, 3aKiHUEHHSI, IUIATHS 32 3aKiHYeHY po0OoTy.
[Nomanbmmii pyx cioBa uepe3 JaTuHcbke finantia Bexe no ¢paniysskoro finance — Buriara, i
caMme Takoro 3Ha4YeHHs HaJaloTh HOMY yKpaiHii. 3 yacoM Juis npaiiBHuka (iHaHcoBoi cdepu
OyJI0 YTBOPEHO BIAIOBIIHY JIEKCEMY «(iHAHCHCT», MOIIUPEHE BXKUBAHHS SKOI CBIAYHUTH IPO
HEMEepepBHICTh 1 JI€BICTh MPOLIECY 3rOpPTaHHS TEPMIHOCIIONYYEHb O CIIiB [auB. MoKcieHKO
2004, 17].

CJ0BO «BAJMIOTA» 33 IOXO[KCHHSAM TaKOX JIATHHCBbKE, XO4a W 3amo3udeHe 3
itaniicbkoi MoBu. JlaTuHChke valere — «MaTu cuily, LiHY; KOIITYBaTH» HPOJOBXKYETHCS
iTaNIiHCBKOIO JlieciiBHOIO (popMoro valuta — «oriHeHa». OTke, BaltoTa — e CTIMKUI TPOLIOBUt
3HaK, sIKUi Mae cruity. CII0BO 11e BKIIIOYA€EThCSL Y TEPMIHONIOTIUHI CIIOBOCIIONYYCHHS SIK TOJIOBHE
(BIIBHO KOHBEPTOBAHA BAJIOTA; BAIIOTA 3 OOMEXEHOI0 KOHBEPCi€l0; HEKOHBEPTOBAaHA BAIIOTA)
Ta moxijHe (BAJIIOTHI pO3paxyHKH, BAaJIOTHI OaHKIBCBKI paxyHKH, BaJIIOTHI onepaiii,
KpeQuTyBaHHs y BaitoTi, 10 BIZICOTKIB PIYHUX Yy BAJIOTI TOLLIO).

Kap6oBaHeus — aHajor pociiicbKoro cioBa «py0iib» — € TaKOX ITUTOMO YKPaiHCHKOIO
JIEKCEMOI0. YTBOPEHO HOro Bij JAi€ciioBa «kapOyBaTuy» — poOutu Haciuku. ToOTo, OyKBaJIbHO
kapOOBaHellb O3HAYAE «MOHETA 3 HaciukaMu Ha oOBoi». Bix iHIoro miecinoBa — «pydatu» —
MOXITHUM € HaliMeHyBaHHS pOCIficbKkOi Ta OIJOPYChKOi TPOIIOBOI OAMHHII — «PYOJIbY.
[TonepBax py0iem Ha3uBadK «0OpPYOOK» 30710TOro abo CpiOHOro 3/MBKa sIK 3aci0 cruiaT 3a
TOBapH 4M TOCIYrd. Xoua HeBJIOB31 iX Oyno 3aMiHEHO Ha CrelialibHI TPOLIOBI OIUHUIN (SIK
MeTaJjeBi, TaK 1 [arnepoBi), cama Ha3Ba 3aJIMIINIACS HE3MiIHHOIO.

CnoBa «komiiikay Ta «Kpeiilep» MICTATh y cO0i BKa3iBKy Ha 300pa)KeHHs, sKe
kapOyBajocss Ha aBepci MOHETH. 3aBelleHO Oyno 300pakaTH Ha MOHETAaxX BEJIUKOI'O KHS3S
(3rigHo 3 iHmOK Bepcieo — Cstoro I'eopris 3BUTSIKIS) 31 CIIMCOM y PYI, BEPXU Ha KOHI.
Came «crmc» (POCIHCHKOIO «KOMbe») 1 JaB Ha3BY CJIOB’SIHCBbKiM po3aMiHHIM MoHeTi. CBOEO
4eproro, IMOHATTS «KpelIep» yrBOpuIocs BiJ HiMelpKoro ciosa Kreuz — «xpecty».

Homenkiarypa rpomieii Ge3nocepe/iHbO TOB’s3aHa 3 1CTOPI€I0 TPOIIOBOI CHCTEMHU B
VYxpaini. Tak, i3 yacis JlaBHboi Pyci sik rpoiii BAKOPUCTOBYBAINCS 3BIps4i MIKYPKH («BEKIIay,
abo Oinka, exBiBajeHTOM sKoi Oyno 0,33 r cpibna; «kyHa», abo KyHUIIS, siKa OLIHIOBAJIACS B
4...6 Beki).

3 50-x pokiB XIV crt. 1o apyroro necarupidust XV cr. y JIbBOBI BUITyCKanucs MicLEBi
MOHETH — BeJIHMKI CpiOHI pychki miBrpomi 3 repoom ["anunpkoi Pyci — neBoM i MijHI qeHapii.
B 1360-1390-x pp. kapOye moHetu y Kuesi kus3p Bonogumup Osbreprosud. Ane B XIV-XV
CT. BITYM3HSIHI MOHETH TIOCIJIAJI CKPOMHE MICIIe Ha TOr0YacHOMY TpolioBoMy puHKY [IlomoBa
2011, 6-7; KOwmenko 1999, 9]. Tyr kypcyBaiM YechbKi, TaTapchKi JIMTOBCHKI, MOJBCHKI,
yropchKi, 1TaliiChKi, MOJIABCbKi, TeHye3bKi MOHETH. Taka CTPOKAaTiCTh Tpolleii
MOSICHIOBAJIaCh ()E0/IaIbHOI0 PO3APIOHEHICTIO, CITA0KICTIO LIEHTPAIbHOI BIAIH, BIICYTHICTIO
€IMHOTO PUHKY, YTPYJIHEHICTIO 3B'S3KiB MI)K OKPEMUMHU YKPaiHCHbKMMU 3eMJISIMU.

Y XVI cr. B 00iry 3amumianucsi mpas3bKi IpolNi, JIMTOBCbKI 1 IOJBCHKI JeHapii,
miBrpomoBi MoHern. HaOynu mommpeHHs CpiOHI TaJISIpH, YropchKi 30J0TI AyKaTu. Y
pe3ynbrati rpouoBoi pedopmu 1526-1528 pp. y Ionbii novanu kapOyBaTu cpiOHUMiT rpoi,
mo gopiBHioBaB 18 paeHapisiMm. BBeaeHo miuwibHHMA 3JI0THH, Ha sikuil inwio 30 rporis.
PeanbHOIO CpiOHOI MOHETOIO 3JI0THIA CTaB y 1564 p. («miBKONKay).

[Micns JIro6nincekoi yHii B pe3ynbrati rpouioBoi pedhopmu Credana bartopis B 1578-
1580 pp. Oyna crBopeHa eamHa MoHeTHa cuctema Peui [locmonuroi. Ilpununuiocs
kapOyBaHHs MIBrpolla i AeHapiiB, OCHOBHUMH MOHETaMU CTaJIM MIEJISIrd (COJi/N), IPOLIL, TPH-
i IIECTUTPOILIOBUKH, MIBTOPArpoIoBuky, a 1580 p. nonbcbkuii 3n0THid, a6o tansp (30 rpouris,
abo 60 miBrpomriB). Ha ykpaiHCbKHX 3eMIIsiX HOro Ha3uBajIM 30JI0THHA. Bumyckamucs jierki
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taysipu (12,5 T yucroro cpidna) i Baxki, abo iMrnepcbki (25,2 r uncroro cpibuna). [Tommpunucs
TAKOX 3aXiJHOEBPOMEHChKI Tanmsipu 1 nykath. B 1627 p. monbcbkuid ypsin 3a00pOHHB
kapOyBaTH JpiOHI MOHeTH, a nuiie Tajspu (90 rpouris), miBTanspu, gykatu (180 rpomris). Bei
BOHM Oyiu B 00iry Ha yKpaiHCbKHX 3eMJisix y ckiaai Peui [Tocnionuroi no kinms XVIII cr.

I3 cepenunan XVII cr. Ha Tepuropii Ykpaincekoi Kozaipkoi aepiaBu MOIIMPHIHCS
pociiickki cpiOHi 1 B He3HAUHIH KiIbKOCTI MigHI MOHeTH. B MockoBchKil fepkaBi yHidikaris
rpomoBoi cucremu BinOyiacs micins pedpopmu 1534 p. KapOyBanacs cpibHa komiiika,
JYMIbHY QYHKIII0 BUKOHYBaB pyourb (100 xomiiiok). Y cepenuni XVII cr. moyanu kapOyBaTtu
MiJIHI KOINKH, SIKIi BUTICHWJIM CpiOHI, ajie IIBUJIKO 3HEIIHWIIUCS, IO IpPU3BENO N0 iX
BIJIY4EHHS 3 00iry.

3a Ilerpa I Oyma BBemeHa AecATKOBa MOHETHA CHCIEMa: pyOib, epuseHux, KOnilKd.
[porsirom XVIII cr. mpoBoamnucst pedhopmu, CHpPSIMOBAHI Ha CTaHIAPTHU3ALII0 T'POILIOBOTO
00iry B Pocilicbkiit nepkai, B ToMy umcii JliBoOepexHili Ykpaini. Bumyckanucst wminHi
(xomiiika, m'staku), cpiOHI (pyOui, HONTUHHUKH, TPUBEHUKH), 30J10Ti (10 1753 p. uepmiHui, 3
1755 p. 10-pybneBi immepianu, S5-pyOneBi miBimmepianu) MoHeTd. B rpomoBomy OanaHci
KpaiHW 3Ha4YEeHHS 30JI0THX MOHET 0yno He3HayHUM (2,7 %), 3pocTano kapOyBaHHS MiJHUX, 1 Ha
kinenp XVIII cr., nuroma Bara cpiOHHMX 1 MiIZHMX MOHET 3piBHsutacs. 3 1769 p. pociiicekuii
ypsiIl TI0YaB BUITyCKaTH Hareposi rpouri (acurnaiii). B Mocksi ta IlerepOyp3i Oynu cTBopeHi
0aHKH, 110 PO3MIHIOBAJIM acurHanii Ha MigHy MoHery. Pociiiceki rpomni nporsirom XVIII cT.
HNOIIMPWINC Ha YKPalHCBKHMX 3€MJISAX, Pa3oM 13 IiJHECEHHSAM TIPOLIOBOTO TOCHOAAPCTBA
[CyOrenbhuit 2001, 164].

VY pansHChKi YacH CHiJIBHOIO JJIsl BCIX COIO3HHUX peciyOlliK IPOIIOBOIO OJMHUILECIO OYB
pyOib, X0ua W Ha3WUBABCS BiH MO-pi3HOMY: B YKpaiHi — kapOoBaHellb, y binopyci — pyoens, y
MonaoBi — pybie, B Y30ekucrani, Kazaxcrani, Kupruscrani # Tamxukucrani — com, B
AszepOaiimkani ta Typkmenicrani — manat. I3 1992 no 1996 p. mepexiIHOH TIpOIIOBOO
oqMHUIICI0 YKpaiHu OyB KyNOHO-KapOOBaHelb («KymoH»). Pi3HOMaHITTSIM JeKkopy [aHa
BaJIFOTa HE HAJITO BUPI3HsJIACS: HA aBepci OyJo 300pakeHO MOHYMEHT 3acHOBHHKaM KueBa, Ha
peBepci — BU3HAYHI apXiTeKTypHi W KynpTypHi nam’sitku (Codilicbkuii cobop, Hamionanbpha
orepa).

CyuacHy TpOIIOBY OJIMHUIIIO YKpaiHU — IPUBHIO — BBe/IeHO B 00Iir y 1996 poui, konu
micnst 3000yTTsE YKpaiHOI HE3aJIeKHOCTI BHHUKIA 1OTpeba 3ampoBajMTH BJIACHY BAJIIOTY.
ETumororist cinoBa «rpuBHSI», SIKE TI03HAYAE HAIIOHAIBHY YKPATHCBKY BaJIOTY, MI3HAETHCS 13
icTopii omsry, 30Kpema >KIHOYMX MpHUKpac. BinjgaBHa Ha Ui HOCWJIM Pi3HI NPHUKpacu —
HAMHKCTA, TEePIAaHu, 3rap/H, KYJIOHH TOL[O. 34acTa POOWIIMCS BOHM 3 JPIOHMX METaJeBUX
MOHET; CaMe TOMY BOHHU i CTajM Ha3MBATUCS «IPUBHA» — TOOTO Te, 110 HOCATh Ha mmmi. [leit
3BUYai OyB momMpenuit B Ykpaini i nojekyau 30epircs i qo ceorosi [FOmenko 1999, 7]. V
KuiBcpkiit Pyci rpuBHs — cpiOHui 371MBOK Barowo Onmspkor ¢yHra (400 1), sKMM
MIOCIIYTOBYBAJIUCA SIK TPOIIOBOIO TA BATOBOIO OJMHHMIICIO.

VYHiKanbHa TEXHOJIOI'isl BUTOTOBJIEHHS MaTpHLb, SKy 3alpOBaJUB XYIOXHHUK Bacuib
Jlonara, 3ymoBHWJa OCOONMBE KOJNBOPOBE BUPIIICHHS Ta CHUMBOIIKY 300pa)kKeHb Ha aBepci
(mopTpeTu AepiKaBHHUX 1 KYJIbTYPHHX Jisi4iB) Ta peBepci OaHKHOT (iCTOPUYHI Iam’STKH)
[Duuknonenust 2010, 101]. CydacHi nanepoBi rpUBHEBI KYIMIOPH MalOTh HOMIHAJ BiJ OJHi€l
1o 500 rpuBeHsb i 3a 16 pokiB MpoOMIUIM JieKiIbKa BUIO3MIH y qu3aiiHi. Hanpuknan, kymopa
HOMIHaJIOM | TPHUBHS Crieplly Maja 3eJIeHO-KOPUYHEBE, ITOTIM OJIMBKOBE i HAPEIITI — CHHbO-
JKOBTE KOJIbOPOBE BUpIllIEHHs, a 300paxkeHHs pyiH Xepconeca (3 1992 p.) 3MiHmIOCH
nanopamoro rpagy Bonoxumupa y Kuesi.

BUCHOBKHMU. Etumornoris Ha3B TIpOLIOBUX OIWHHIb, KYHNIOp 1 MOHET 3/aTHa
PO3IIOBICTH NPO Te, SIK PaHillle BUTOTOBIISUIN Ta ACKOPYBAaJIH IPOILLI, 3BiIKH BOHU ITOXO/STh, SIKI
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Mpe/IMETH BUKOPHCTOBYBAJIMCS SIK TPOLII MijJ] yac (iHAHCOBUX omepaliii. I3 okpeMux Ha3B B
YBa)XHOI'O YMTaya MOCTYIIOBO CKIIAJaTUMEThCS MO3aiuHa KapTHHA KHUTTS YKPaiHCHKOr0 HAPOIy
B MUHYJII BIKM: KO)KHA HA3Ba, KOJIM 3HAEI ii MOXOHKEHHS 1 3HAYCHHS, TIepecTae OyTH 3BUMHUM
HaliMEeHyBaHHSIM PO3MiHHOT MOHETH, IPOLIOBOI OJAMHHIII, — BOHA CTAE CBIIYEHHSM iCTOPIi.
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VIIK 519.8

ONTUMAJIbHUI PO31OALI POBOYOI CUJIH 115
MAKCHUMIBALII BAJIOBOI'O 10XO04Y

O.1. PapsieBcbka H.B. BopTHiueHko

Anomauin. /s 00Hopionoi eupobnuyol ynxyii, sika 3anedxicumsv 6i0 080X
gaxmopig: 3ampam mpyoa i Kanimany, pO32IAHYMO 3a0ayy po3nooiLy pobo4oi cumu
o0na makcumizayii 8anoso2o 0oxoody. Ha npuxiaoi eupobnuuoi ¢ynryii Koba-/{yenaca
6CMAHOBNIEHO 3MICT MHOMCHUKA, AKULL 6XO0UMb 8 YI0 (QYHKYII0, NpU ONMUMATLHOMY
PO3n00ini pecypcis.

Knrouosi cnosa: eupodonuua ¢ynxyis, @ynxyis Kobba-/lyenaca, ocnogui
@onou, 3ampamu mpyoa, kaniman

Beryn. Slkmo Bizoma nuxamivna BUpoOHMYa QYHKUIS Y(f), AKa 3QIEKUTh BiJl ABOX
akropis: kamitany K(¢) i pobouoi cumm [,(¢), IO Ma€ BapTiCHUI EKBiBAIEHT, TOOTO 3a1aHO

PIBHSIHHS

Y(1) = F(K (1), L(?)),
TO BHHMKAE 3371a4a 3HAXODKEHHSI MaKCHMAaJbHOIO BaJOBOIO JOXOMY 3a mepiox yacy T, KOuH,
HaNpyKIa/, 3a1aH0 ABHUH BUrIsA GyHKWii K (f), @ 3aranbHi BUTpaTtd Ha pobody cuiy

JIOPiBHIOIOTh Ly(T)-

MaremaTuuHy MOCTAHOBKY 1Ii€i 3a7a4i MOKHA C(hOPMYIIOBATH HACTYITHUM YHMHOM: Ha
MHOXUHI (QYHKIIIH , sIKi 32I0BOJILHSIOTH OOMEXEHHIM

[ L(t)dt = L,(T)
0

3HAWTH MakCUMyM (DyHKIIOHaIa
T
[ F(K (1), L(t))dL.
0

B naHiit po6oTi MH OTpUMaEMO pO3B’SI30K L€l 3a/1a4i 1 3pOOMMO aHaji3 BCTAHOBJICHUX

pe3yiIbTaTiB [UIst KOHKpeTHHX pyHKuiit £ .
Metoan npocaimkenus. PosrisHemo JAMHAMIYHY MOZENb BUPOOHM4YOi GyHKIIT Y(7),

sIKa 3aJIeKUTh BiJ| IBOX (DAKTOPIB:
K(t) - ocnoBuux (ounis (kamitany) i [(t)- 3atpatu Tpyna, ne ¢ e[0,7]. Tomi Y(r) mae
BUTJIS;
Y(t)=F(K(t),L(2))- (1)
3 piBusinns (1) BUIUIMBAE, 110 3aranbHui 10XiA Y(T') 3a nepioa [(),7] CTAaHOBUTE:

T T
Y(T) = [ Y(£)dt =] F(K (1), L(t))dt )
0 0

Posnionin pobouoi cuinu Mae OyTH MiAMOPSIAKOBAHME 3a7a4i MakcUMi3alii BajioBOro
noxony Y(T) i mpumyckaioouu, mo BupoOHuya Gpyukuis (1) momyckae nepeposnoain po6o4oi

CHJIH, PO3TJISIHEMO HACTYIIHY 3a/1a4y:
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IF(K(f) L(1))dt — max, 3)
L(t)

j L(t)dt =L (T) 4)
0

Bynemo BBaxatu Gynkuii K(¢) Ta [(f) HENEpepBHUMH, TOAI ONTHUMI3aliiiHa 3axaya
(3)-(4) wmoxe Oyru po3B’s3aHa MeTOJaMH BapialliiHOrO 4YHCIEHHA. B TakoMy BHMaiKy
HeoOXiHa yMOBa MakcumMymy 3azadi (3)-(4) MaTume BULIISIA:
F _ s 5)
oL
ne p - MHOoKHUK Jlarpamxka. [lpunyckaemo, 1o BUpoOHHYa GyHKIIsS € OMHOPIAHOK MOPSIKY
P, TOOTO 33JJOBOJIbHSIE YMOBY:
F@K,tL)=t"F(K,L)-
Toni 1u1st HET BUKOHYETBCS BIACTUBICTS!

OF 1+ % k- pP(k.I).
oL oK

IToMHOXMMO JIiBY i IpaBy YacTHHy wLi€i piBHocTi Ha |, Mmaemo
L
6F+6F K_p F(K.L) (6)
oL 0K L L
Ilosnaummo depes . _ LS _

Toni BpaxoByro4i TO, 10 1 F(K,L)= F(E 1) OZIePAYyEMO
Lp b 2

oF k oF _
P p -1 1
oL ok e

oF 1 oF
L N N I it
oL L[ (p Dk og j

P _Fk,),

[To3Haunmo (k) = [pF(k,l) _ kg[};), tomi 3 (5) Maemo

k" Pv(k)=pK"?. (7)
. k k
3 piBHsHHsA (7) 3HAXOMMMO k =k (W,K, p)-

OTxe, ONTUMAaIbHUN PO3IIOALT 3aTpaT TpyAa Oyae BU3HAYaTUCA HACTYIIHUM YHHOM

’ (3)
Co=- K0
k (WwK,p)
N |1 3HAXOJIUThCS 3 piBHsHHS (4)
T
K
[~ =11y ©)
0k (1K, p)
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Po3risiHeMo 3acTOCyBaHHSI NMPUBENCHHUX BUIIE MIpKyBaHb Uil BUPOOHHYOI (PyHKINT
Ko60a - [yrnaca:
Y(t)=F(K(@),L(1t)) = AOK*“() (1) (10)
Jle ITapaMeTpu o Ta 3 MoCTiiHI, o, >0, B>0, a+B:1.To;[i p=1 i
oY oF

22 a IR = “B. L) =
oL oL AOK OB-L (1) = AOK"B- L (1)

g a)-KO” _g. 40k
=B A7 e =B A0 KO

w() =B A(r)-

A po3B’si30k piBHAHHS (7) MaTUME BUTIISL!

cova_ M
k(1) = BAQ)

1/o
k(@)= H . (11)
® h%@}

[MincraBuBu (11) B piBHsiHHS (9), OTpUMaEMO:

Tw _ S V| T alla Vo .
({ e dt=Ly(T) 1 p —mgﬁ K@) A" (t)dt

OTrxe,

T
[K(@)A" (t)dt
iyt
© Ly(T) 4" (1)
Tenep 3HaiieMo piBHSIHHS ONTHMAaJIBHOTO PO3MOALITY pOOOYOI CHIIH, BUKOPHCTOBYIOUYH
opmyy (8):
Ly(1)A™ (DK () -
T

[ K(6)A"*(t)dt
0

L=

ITpoaHai3yeMO BENUYHHY BalOBOrO AOXOLYy 3a Iepiox dacy 7 3 ONTHMAaabHOrO
BHUKOPHCTAaHHS pOOOUOT CHITH.

[ligcTaBuBIIM 3HAWOEHUH ONTHMANBHUKA pPO3MOALT podouoi cuimu B piBHsHHS (10),
OTPUMAEMO:

T
B rrath o fBla LPTK@0)A" (1)t
Y(T):EY(t)dt:ELO K047 "o -

T p T B
[g K(1)4" (t)dt] [g K(t)Al/“(t)dt]
=L’ [?K(r)Al/“(t)dt] B

0

T 1
INo3nauumo K(T)= J K(1) A/l(t)dt.
0

Toni Bupa3 asst BaJIOBOro JIOXO/Y 32 MEpPioj] Ma€ BUTIIS
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Y(T)=K*(T)LL(T).

Tyr K(T) ocHoBHi (oHIM B MOMEHT Yacy T’

PesynbraTi Ta 00roBopenHs. [Ipoanainizyemo 3MiCT MHOKHUKA A(t), 1O BXOJUTb B

¢yukuiro Ko66a-/lyrnaca. [Ins 1mporo mpuIycTumo, IO OCHOBHI ()OHAM 3MIHIOIOTHCS 32
3aKOHOM K (f) = e % dynxuis A(t) = ™ mapamerpn o =B=0,5 i mepiox 7 =1.
3uatinemo o6csar ocHoBHMX (QoHaiB B yac 7: a) skumo K (77) He € yacTuHOow QyHkuii Ko60a-

Hyrnaca; 6) K (T) Bxomuts B Gynkuito Ko66a-dyrnaca.

3 dopmynu (12) maemo:
1
) K =[edr=0,782>
0
1
0) K, =% dr = 0,789

0
Omxe, QyHKUis 4(f) XapakTepusye, SK ONTMMAJIbHAN PO3MOALI TPYIOBUX PECYpCiB

BIUIMBAE Ha MEPEOLIIHKY OCHOBHUX (DOH/IIB.

Bucnosku.
3HaiiieHo onTuMalbHy (QYHKIIIO 3aTpar TpyAa, sKa 3aJ0BOJBHSE HENOKaJbHI

KpaioBi yMOBH.

2.

122

BcraHoBIIEHO 3MICT MHOXKHHKA, 1110 BXOIUTH y BUpoOHUUY (yHK1ito Ko66a-/lyriaca.
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AHHOTAIINH
MUIIEBBIE TEXHO/IOTUH

BUOJIOTMYECKAS HEHHOCTD SIFOJ] YEPHOILIOJHOM PSIEMHBI
Cumaxuna I'.A., Haymenko H.B., Xanancuna C.B.
Hayuonanshwui ynusepcumem nuwegvix mexnonozutl, 2. Kues, Yxpauna

B craThe HaBeleHBI pE3yNbTaThl OKCIEPUMEHTAJBHBIX HCCIECAOBAHUH OHOMOTHYECKOH IEHHOCTH Srof
YEPHOIIOAHON PAOUHEL YCTaHOBJIEHO, YTO OHH SBJISIOTCS OOraThIM €CTECTBEHHBIM HMCTOYHHKOM IIEJIOr0 KOMILIEKCa
Ouonornveckl akTUBHBIX coequHeHHH. IlodToMy HcCIONB30BaHHE JUKOPACTYMIMX ArOl B TEXHOJOTHAX HOBBIX
ITHIIEBHIX MPOAYKTOB — HAYYHO 0OOCHOBAHHBIN, TEXHOJIOIHYECKH 11€J1eCO00pa3HbI H DKOHOMUUECKH BBITOIHBIN MyTh
pacIIMpPeHus CIeKTpa MPOAYKIMH 03[[0pPOBHTEIBHOTO IEHCTBHS.

JNECTPYKIHMSI APOMATHYECKHAX COEAMHEHUMA HEGTEOKHUCISIOIMMA BAKTEPUSIMUA
NOCARDIA VACCINII K-8 TA ACENITOBACTER CALCOACETICUS IMB B-7241
Anmoniok C.O.
Hayuonanvhwii ynusepcumem nuwegvix mexnonozutl, 2. Kues, Yxpauna

Ha ceroansmHuii 1eHb npo0JiieMa OYHUCTKU OKPY’KAlOLIEH CPeabl OT KCEHOOMOTHKOB apOMAaTH4ECKOM MPUPOJIBI
SIBJIIETCS YPE3BBIYAHHO aKTyalbHOH B CBSI3M C MX BBIPAKEHHBIMH KaHIIEPOI€HHBIMU U MYTareHHBIMH CBOWCTBAMH.
buorexHonornyeckue po3pabOTKH MOTYT CTaTh albTEPHATHBOH (U3MYECKMM M XMMUYECKUM METOaM PEeMEAUAlliu
Onmarofapss BBICOKOMY JECTPYKTUBHOMY IOTEHIHAly MHKPOOPraHU3MOB, OKOJOTMYECKOH 0e30macHOCTH U
9KOHOMMYECKOH 1enecoodpasHocti. [lokazaHo, uto Hedreokucnsaomue Oakrepun Nocardia vaccinii K-8 u
Acenitobacter calcoaceticus IMB B-7241 acumuinpoBanu cyOcTpaThl apoOMaTHUECKOW IPUPOBI M CHHTE3UPOBAJIH IIPU
9TOM TIPAKTHYECKH IICHHBIE IMOBEPXHOCHO-AKTHBHBIC BEILECTBA. YCTAHOBJIEHO, YTO B CIy4yae KyJIbTUBHPOBAHMS
nHOKyssATa mramMmoB K-8 u UMB B-7241 B xuIKOH MUHEpAJIbHOW Cpefe ¢ apOMAaTHYECKUMM COEAMHEHUSIMH POCT
HCCllelyeMbIX IITaMMOB HHTEHCUpuUIupoBacs B 1,5—2 pasa 1o cpaBHEHHUIO C HCIOJIb30BaHUEM ITOCEBHOIO MaTepHana
¢ msco-rienrtoHHoro arapa. N. vaccinii K-8 u A. calcoaceticus IMB B-7241 nepcrieKTHBHO MCIIOJIB30BATh JJISl OYMCTKH
OKpY)XaloIlel cpejibl OT KCeHOOMOTUKOB apOMAaTHYECKOH IIPUPOJIBIL.

Karouesbie cioBa: Nocardia vaccinii K-8, Acenitobacter calcoaceticus IMB B-7241, apomaTtnueckue
COCTIMHEHHUS.

HNCIIOJIb30BAHHUE NMPENMAPATOB TIOBEPXHOCTHO-AKTUBHBIX BEHIECTB RHODOCOCCUS
ERYTHROPOLIS IMB Ac-5017 1JIsI OUMCTKH BOJIbI 3ATPSI3BHEHHOM HE®THIO M TSIKEJBIMU
METAJUIAMHA
Quaiok U.B.
Hayuonanvheil ynusepcumem nuwegwvlx mexronozuil, Kues, Yxpauna

VCTaHOBIIEHO, YTO CTEICHb ACCTPYKIUH He(TH B BOZE MpH 00pabOTKe MpernapaTaMy MOBEPXHOCTHO-aKTHBHBIX
Betect (ITAB) Rhodococcus erythropolis UMB Ac-5017 cymiecTBeHHO noBbllaiach B pesysbrate qodasiaenus 0,01
MM Cu?* (55-70 %), o CpaBHEHMIO ¢ BapuaHTamu 6e3 katnoHoB Meau (30 %). [TokaszaHo, yro BHecenue 0,05-0,1 MM
Cu® B cpeny kympTHBHpOBaHHs mraMMa UMB Ac-5017 ¢ mepexapeHHbIM TOICONHEUHBIM MACIOM U FIIOKO30H HITH
IeKCaJIeKaHOM COIPOBOXIalIOCh HHTeHCH BuKaruei cunresa [TAB Ha 40 % 1o cpaBHEHMIO ¢ IOKa3aTeIsIMH Ha Cpeaax
0e3 KaATHOHOB Me/IM. YCTaHOBJICHO, YTO aKTUBHOCTh aJIKaHIHpokcuiasbl R. erythropolis UMB Ac-5017 Bo3pacTana B
1,5 u 2 pasa npu Hammaun 0,05 1 0,1 MM Cu®* COOTBETCTBEHHO B PEAKIIMOHHOI Cperie.

KiroueBble cjI0Ba: O4YHMCTKa BOJBI, MOBEPXHOCTHO-aKTHBHbBIC BEIECTBA, KaTHOHBI Meau, Rhodococcus
erythropolis IMV Ac-5017

HUCHOJBbB30BAHUE KJETOK U HOBEPXHOCTHO-AKTUBHBIX BEHLIECTB NOCARDIA
VACCINII K-8 B IPOLHIECCA BUOPEMEJINALIUA
Tpuyenxo H.A., Copunkanuu A.I1., Konon A./.
Hayuonanvmwlil ynusepcumem nuwjegvix mexnonoeuti, Kues, Yxpauna

VYcraHoBiieHa BO3MOXKHOCTh HCIOJb30BaHus KieTok Nocardia vaccinii K-8, a Takxke X MeTabOJMTOB IS
OYHCKU IKOCHCTEM OT HehTsAHBIX 3arpsi3Henuil. [okasano, uto depe3 30 cyTok MakcHMajbHasi CTEHCHb ACCTPYKIIHU
(94-98 %) medtu (2,6 r/1) B Bome Habmomancs mpu obpabotke cycremsueit kmerok N. vaccinii K-8 (9,8 - 10
KOE/mi), B TO BpeMs Kak Il OYUCTKH 3arpsi3HeHHOH HedThio mouBsl (20 r/kr) ek THBHBIM OKa3aJcs mpernapar
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MAB (100-300 mi/kr) B BuAe NOCT(EPMEHTALMOHHON KYJIbTYpaJlbHOW kuaKocTH (nectpykuus 74—83 % uedrtn).
Kpome Toro, BHecenue 30 mi1 JaHHOTO npenapara npuBoauio k 90 % ormeiBanuto necka ot Hedru (0,1 mu HepTu/l r
recka).

Kuarouesble ciioBa: Nocardia vaccinii K-8, moBepXxHOCTHO-aKTUBHbIE BEILIECTBA, HATUBHAs MUKPOQIIOpa,
HedTsAHbIE 3arpsA3HEeHUs

MOJEJMPOBAHME MTPOIECCOB OTOIVIEHUSA HA IPEJANPUSTUSAX MALUEBOMN
NPOMBINIVIEHHOCTHU C LHEJbIO SHEPI'OCBEPEXKEHUS

J.B. Jlesuuii
Kuesckuil hayuonanvhelil ynueepcumem um. 1. llleguenko, e. Kues, Yxpauna
M.A. JTesuuit
Hncenep npoexmuposuux OO0 «JIUK» , e. Kues, Yxpauna
H.B. Meogeow

Hayuonanvnwuii ynusepcumem nuujegoix mexnonoauil, 2. Kues, Yxpauna

B pabore paccMOTpEeHbI BO3MOXHbBIC HAIPABICHHS SHEProcOCPEeKEHHs Ha IPOMBIIIICHHBIX O0BEKTaX.
IpeiokeHbl IMyTH CHW)KGHMS PAacXOf0B Ha OTOIUIGHME 33 CYET ONTHMHU3ALMHM Ha 3Tane IPOCKTUPOBAHMS
TEOMETPUYECKHX MapaMeTpoB 3AaHUs M I(PGEKTUBHOTO MCHOIb30BAHHS OTOMHUTENbHBIX HpHOOpoB. Ilokazana
MaTeMaTH4ecKas MOJEeIb CHCTEMbl OTOIUICHHS IPOMBIIUICHHOTO 3/aHHs C NPUMEPOM pacuera (PUHAHCOBOIL
3¢ dexTMBHOCTH /I peasbHOr0 00BEKTA.

KiroueBble clloBa: sHeprocoepereHne, CHCTEMa OTOIIICHHS, TEIIONOTEPH 3/1aHHs, TEIUIOBON HACOC.

CBOMCTBA MOJAUOUIIMPOBAHHBIX KPAXMAJIOB M X BJIMSIHUE HA
OU3NKO-XUMUYECKUE MAPAMETPBI DMYJbCUOHHBIX CUCTEM
Camoiinenxo U.11., Kopeykas H.J1., Kosaneséckaa E.H.
Hayuonanshwuii ynusepcumem nuwegvix mexnonozutl, 2. Kues, Yxpauna

IpoBe/ieHbI SKCIEPUMEHTAIBHBIC HCCICA0BAHHS U ONpe/eeHbl THAPOMHIbHbIC CBOHCTBA MOAM(PUIIHPOBAHHBIX
KpaxMajoB, TEMIIEPaTypbl KICHCTepu3alul M CTOMKOCTh KpaXMajbHBIX KieHcTepoB. OIpesieseHo BIUSHHE
MOIU(HUIIIPOBAHHBIX KPAaXMaJIOB Ha MEHOOOPAa3yIOIyl0 CIOCOOHOCTh M CTOMKOCTH MeHbl. OmpeiesieH OnTUMalbHBIH
THAPOMOJLYJIb JJIl BO3OOHOBJICHHOIO CyXOro sIMYHOro Geska npu 100aBICHHH Pa3HbIX KPaXMaJloB.

KiroueBble cJI0Ba: SMyJIbCHs, MOANDHIMPOBAHHBIE KPaXMaJlbl, THAPOMO/YIIb, IEHOOOPa30BaHHE, CHHEPE3UC.

OBOCHOBAHHUE CPOKA XPAHEHUSI TACTOOBPA3HBIX KUCJIOMOJIOYHBIX MPOAYKTOB
C IPAHOCTSIMHA
HOwenko H M., Kyzsemux Y.I.
Hayuonanenuiii ynusepcumem nuwjegoix mexuonozui, 2. Kues, Ykpauna

ABTOpaMH pa3paboTaH PEHENTYpPHBIH COCTAB TBOPOXKHBIX HM3EIMH C KOMIO3HMIHMAMU Pa3IMYHBIX BHUJOB
TIPSIHOCTEH. YCTaHOBJIEHBI PEKOMEHIYEMbIE€ A03bI BHECEHHS CO3/JaHHBIX KOMIIO3MLUH MPSIHOCTEH, ONpeneneHo
OpraHoJIeNTUYecKHe U (PU3HKO-XUMHUECKHE TOKA3aTeNN 00pa3loB pa3pab0TaHHBIX MPOSYKTOB.

KuioueBble ¢10Ba: TBOPOT, TBOPOXKHBIE U31€IHSI, TIPSHOCTH.

YCOBEPUIEHCTBOBAHUE TEXHOJIOTYUN MYUYHBIX KOHAUTEPCKUX l/l3)1EJ"/li7l
OBOT'AIIEHHBIX MTPOAYKTAMMU INEPEPABOTKHN MOPCKHUX BOﬂOPOCﬂEﬁ
Hlapan J1.A., Bypaa I'.M., Illapan A.B.
Hayuonansnuiil ynieepcumem nuwesvix mexnonoauil, Kues, Ykpauna

ITpoBeneHbl aHATUTHYECKUE W HKCIEPHUMEHTAJIbHBIC MCCIIC0BAHMs, HA OCHOBE KOTOPBIX YyCOBEpPLICHCTBOBaHA
TEXHOJIOTHSI MYYHBIX KOHJIUTEPCKUX M3JeIUi, OOOralleHHbIX HPOAYKTAMU I1€pepabOTKH MOPCKHX BOIOPOCIEH.
HccneoBaHo BIMsSHME BBIOPAHHBIX HOCHTENICH #ola Ha (PU3MKO-XMMHYECKHME MpPOLECChl B TECTE; KAueCTBO U
MUILIEBYIO IIEHHOCTb T'OTOBBIX M3JIENIHN; BIMsHUE OypbIX BOJOpOCIEH Ha mpouecc XpaHeHus kekcoB. C yueTom
CTEIEeHU YCBOSIEMOCTH HOJa M3 MOPCKUX 00AaBOK M MOTEPb OCHOBHOI'O 3JIEMEHTA IPH TEXHOJIOTHYECKOM Ipolecce
M3rOTOBJICHUS KEKCOB YCTAHOBJIEHO ONTUMAJIBHOE JO3MPOBAHUE MTPOYKTOB MEPEepabOTKU MOPCKUX BOJIOPOCIIEH.

KiiroueBbie €J10Ba: My4HbIE KOHUTEPCKHE M3/1EIH, TPOJIYKThI 1epepaboTKU MOPCKUX BOAOPOCIIEH,
ONTUMaJIbHAsI JO3UPOBKA, [TOKA3aTeIN KaueCTBa.

MHTEHCH®UKALUSI CUHTE3A NOBEPXHOCTHO-AKTUBHBIX BEIHIECTB ACINETOBACTER
CALCOACETICUS UMB B-7241 HA 3DTAHOJIE B IPUCYTCTBUU OPTAHUYECKHUX KUCJIOT
Konon A /., Yebomapesa K.B.
Hayuonanenuiii ynusepcumem nuwesoix mexuonozui, Kues, Yxpauna
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YcraHoBieHO, 4TO HeWTpanmsauus cpeabl pactBopom KOH B mpouecce KynbTuBHpoBaHus Acinetobacter
calcoaceticus IMB B-7241 ¢ nocienylomuM BHECEHHEM B KOHIE 3KCIHOHEHIMabHOH (asel dymapara (0,01 %,
MIPEJIIIECTBEHHUK TiItOKOHeoreHesa) u rurpara (0,01 %, peryiasaTtop CHHTE3a JUIH/I0B) CONPOBOXK/AIOCH MTOBBIIIEHHEM
KOJM4ecTBa CHUHTE3UpoBaHHBIX [IAB B 1,2 pa3a mo cpaBHEHMIO C IOKa3aTeNIsIMM aHAJIOTMYHOrO mporecca 0e3
HEHTpaM3allui U B 3,5 pa3a 1o CpaBHEHHIO C KyJIbTHBUPOBaHHEM OakTepuil Ha aTaHOIe 6€3 OPraHUYECKUX KUCIOT U
perymnsnuu pH. IoBsienne cunresa [IAB B npucyTcTBUM OpraHM4eCKUX KUCIOT 00yCIIOBICHO yBenuueHueM B 1.7-7
pa3 aKTHBHOCTH ()EpPMEHTOB OMOCHHTE3a TJHKOIMIHMIOB M aMUHOJIMIKAOB, a TakKe OJHOBPEMEHHBIM
(YHKITHOHHPOBAHHEM JIBYX aHAIIICPOTHUYECKUX ITyTEH.

Kuarouesble cioBa: Acinetobacter calcoaceticus UMB B-7241, noBepXHOCTHO-aKTHBHBIE BEIIECTBA, (Gymapar,
LUTPAT, MHTEHCU(DUKALUSA OMOCHHTE3a

MHTEHCU®UKALIUSI CHUHTE3A IOBEPXHOCTHO-AKTUBHUX BEIIECTB NOCARDIA
VACCINII K-8 HA T'TMIHEPUHE BHECEHUEM 5K30IEHHBIX IPEJITIECTBEHHUKOB
J.U. Xomak, H.B.Kyops
Hayuonanenuiii ynusepcumem nuwjesoix mexronozui, . Kues, Ykpauna

Iloka3zaHa BO3MOXHOCTb WHTEHCU(UKALMKM OMOCHHTE3a MOBEPXHOCTHO-akTUBHbIX BemiecTs (ITAB) mnpu
kyabTuBupoBaHuu Nocardia vaccinii K-8 Ha rumneprHe BHECEHHEM 3K30T€HHbBIX MPEANIECTBEHHUKOB YIJIEBOJHOH 1
JUnuaHoN npupoasl. Jlodasnenue riokossl (0,05 %) u noacosnnednoro macna (0,1 %) B KyIbTypaibHy KUAKOCTb B
HauaJie CTaloHapHo# ¢a3sl pocta mramma K-8 npuBoaut x nossimenuto cunresa [IAB Ha 45-50 % 1o cpaBHEeHHIO C
OKA3aTeNIsIMH Ha Cpejie 03 SK30reHHBIX MPE/IICCTBEHHUKOB.

Kuarouesble cioBa: Nocardia vaccinii K-8, noBepXHOCTHO-aKTHBHBIE BELIECTBA, TIMIEPUH, WHTEHCUDUKALUA
6iocuHTE3a.

IITAMMOBOE PASBHOOBPA3HE TPYTOBUKA TAKHPOBAHHOI'O GANODERMA LUCIDUM
(CURTIS: FR.) P. KARST.
Kupnywro O.B.
Hayuonanenuiii ynusepcumem nuwjegoix mexronozui, 2. Kues, Ykpauna

IpoBe/icHHbBIC FKCIIEPUMEHTAIbHBIC HCCIICAOBAHHS OMpEesCHNs] MOP(HOIOr0-KyIbTyPaIbHBIX TPH3HAKOB HOBBIX
IITAMMOB TPYTOBMKA JIAKAPOBAHHOTO, KOTOPbIC OBLIM BBIACNICHBI U3 IUIOAOBBIX TEN, COOpaHHBIX HA TEPPHTOPHU
VYkpaunsl. Ha ocHOBe moiyueHHBIX AaHHbIX oToOpaHo mramMMm G. lucidum 2067, kak Hanbosee NmepcreKTUBHBIN s
JIabHEHIIIEro BHEAPEHHS B IPOMBIIILICHHOE IPUOOBOICTBO H JPYTHe OMOTEXHOIOTHH.

KuaroueBble cjioBa: TpyTOBUK JlakupoBaHHbIH, G. lucidum, Temneparypa, pocr.

ONPEJEJEHUE NOKA3ATEJEN KAYECTBA U BE3OIIACHOCTH NOJACOJHEYHOI'O MACJIA
C HOBBIIIEHHOM CTOMKOCTHIO K OKUCJIEHUIO
Ycamwxk C.HU., Ilenexosa JI.C., Cyc JI.B.
HaquHaJleblli YHUsepcumem nuujesblx mexuwweuﬁ

IIpoBe/icHbl MCCIICAOBAHHS C ILIEJIBIO OMNPEACICHNS COOTBETCTBUS IOKa3aTesell KadecTBa M 0OE30MacHOCTH
MOZICOJTHEYHOTO Macjia ¢ IMOBBIIIEHHOH CTOMKOCTbIO K OkucieHuto tpedoBanusm JCTY 4492:2005. B pesynbrate
UCCIICOBAaHUH yCTAHOBICHO, YTO MAaCIO C IOBBIIICHHOH CTOHKOCTBIO K OKHCJICHHIO OTBEYaeT TPeOOBaHUSIM
HOPMATHBHO-TEXHUYHO# JIOKYMEHTALINH MPEABIBIISIEMBIM K MACITy MOACOIHECYHOMY Hepa(puHUPOBAHHOMY .

K.1oueBblIe c/10Ba: M0/ICOIHEYHOE MACIIO, KayecTBO, OE30MacHOCTh

BE3IJIFOTEHOBBIE MA®®UHBI JJISI BOJAbHBIX IEJTUAKUENA
Hopoxosuu A.M., /lazopenko H.II.
Hayuonanshbvlii ynusepcumem nuujegoblx mexHono2uti

IIpoBeficHbl TEOPETUUECKUE M BKCIICPUMECHTANIbHBIC MCCIICAOBAHMSA, Ha OCHOBE KOTOPBIX pa3paboTaHa
TexHonorus MapGuHOB 11t GOIBHBIX Heanakuei. Ha ocHOBe MPOBEICHHBIX HCCICAOBAHUI ONMPECIHIIN ONTUMATBHOE
COOTHOIICHHE OCHOBHBIX CHIPEBBIX PELENTYPHBIX HHIPEAUCHTOB, YTO IIO3BOJIMIIO IIOJYy4YUTh TECTO WU TOTOBBIC
Ma( HHBI ¢ KAYECTBEHHBIMHI TEXHOJIOTHUECKUMH TTOKa3aTEISIMH.

Karouesble ciioBa: Maddunbl, neanakus, Gpykrosa, Oe3riroTeHOBas MyKa.
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MPEIMTAPATUBHOE BbIAEJEHUE UHAUBUAY AJIbHBIX APOMATUYECKHUX BEILIECTB
3®UPHOI'O MACJIA TMUHA
Ycamwxk E.M., Haymenxo K.A., Yenens H.B., @ponosa H.B., YcenkoB.A.
Hayuonanshwuii ynusepcumem nuwegvix mexnonozutl, 2. Kues, Yxpauna

IpuBesieHbl  pe3yJbTaThl TEOPETHYCCKUX KM SKCICPUMCHTANIbHBIX —HMCCICIOBAHMH pa3paboTku  crocoba
HPENapaTuBHOTO pasfeieHus y3Kux (pakuuii >QUPHBIX Macea ¢ BbIACICHUEM HHIMBHIyalbHBIX apOMaTH4eCKHX
KOMIOHEHTOB. [Toiydensl apomMaTuyeckie KOMIOHEHTHI 3¢gupHoro maciaa TMuHa (Carum carvi L.) BbICOKO# cTenenn
YUCTOTHI M B KOHIIEHTPHPOBAHHOM BHJIC.

KiroueBble ciioBa: 3upHOE MacII0, apOMAaTHUCCKUH KOMIIOHEHT, MperapaTHBHAash XpoMaTorpadus.

PA3PABOTKA TEXHOJIOI'MH XJEBHBIX U3EJIUAM JJI51 3ABEJEHUI PECTOPAHHOI'O
XO3SMCTBA C HCIIOJIb30OBAHUEM DKCTPYJIEPA
Apcenvesa JL.IO., Kanunuuenxo A.A., Awenko B.C.
Hayuonanohwuil ynusepcumem nuwegvix mexnonozutl, 2. Kues, Yxpauna

TeopeTnueckd 00OCHOBAaHO IIEPCIIEKTUBBI HCIOIB30BAaHMS BEIICHKM OOBIKHOBEHHOH i oOoramieHus
x71e000yI0uHbIX M3aenuit. PazpaboTaHa TeXHONOrHs XJIEOHBIX NaJOYEK O3JOPOBUTEIBHOIO IPEJHA3HAUCHUS C
TIPUMEHEHUEM XOJIOJHOM AKCTPY3MH B YCIOBHMSX 3aBEACHUI pecTopaHHOro xossaicTtBa. MccienoBaHo TeueHue
MHKPOOHOJIOTHYECKUX U OMOXMMHYECKUX IIPOIECCOB B TECTE MOJ BIMSHUEM IMOBBIIICHHOTO JABJIEHUS, CO3/1aBa€MOr0
B Kamepe OpoauiabHO-(GOPMYIOIEro arperata (3KCTpyepa).

KimioueBble ciioBa: xjieOHbIC TaJOYKU O3OPOBUTEIBHOrO IpEeJHA3HAYCHUS, BEHIEHKA OOBIKHOBEHHAS,
6poauIbHO-GOPMYIOIIUH arperar, SKCTPYAEp, SKCTPY3HOHHAs TEXHOJOTHUs, XOJIOAHAs OJKCTPY3Hs, MOBBIIICHHOE
JIaBJIeHHUE.

OMNPEJIEJEHUE CIEIA®UYECKON AKTUBHOCTH HOBBIX TE3UH®UIAPYIOIINX
CPEACTB
Heawyma B.A.
Hayuonanenuiii ynusepcumem nuwjegoix mexronozui, 2. Kues, Ykpauna

VYcranoBneHa 3(()eKTUBHOCTH IpenapaToB Ha ocHoBe HaHocepeOpa «Jleapren-200» n «Aprensur». Cpeactso
«[leapren-200» B xonuenrpauu 0,01% umeer 100% OGakTepuuuanyto, GYHIHIUIHYIO U BUPYIUIHIHYIO aKTHBHOCTh
MPU 3KCIO3ULMKU 2 Yaca. MakcuMalibHas CIOPOLUAHAs aKTUBHOCTb cocrtaBisiia 97,5%. Ilpenapat «ApreHBUT» B
koHueHTpauuu 1% Bioxeer 100% >¢dexTHBHOCTBIO B OTHOLICHUM OakTepuil W rpubOB NpU 3KCHO3MLMHU 3 yaca.
CriopouniHasi aKTUBHOCTb CPEICTBA NPOSBHJIACH Mocse 24 4acoB 3Kcno3uuuu npu npumeHeHun 10% pactsopa.
CpaBHHTENIbHBIA aHAJIN3 HAHONPENAPATOB MO3BOJMI MPEAIIOJIOKUTh, YTO B COCTaB cpenctBa «/leapren-200» kpome
HaHocepeOpa BXOAAT JJOMOIHUTEIbHbIC Ae3MHOHIMPYIOLIIE BEIIECTBA.

KaroueBble cioBa: J1e3MHOUIMPYIOIIEE CPEACTBO, crenuduyeckas akTUBHOCTb, 3(Q(PEKTHBHOCTb INpenapara,
HaHocepeopo.

ITPOINECCBHI 1 OBOPYAOBAHME ITNIITEBBIX ITPOM3BOJACTB

KOOPAUHALMSA MOACUCTEM TEXHOJIOI'MYECKOI'O KOMIIJIEKCA (TK) CAXAPHOI'O 3ABOJA
C YYETOM HEJIOCTOBEPHOI UH®OPMAIIHS
Llymuzai /1.A., boiiko P.O.
Hayuonanenuiii ynusepcumem nuwjesoix mexronozui, 2. Kues, Ykpauna

B craTthe paccMaTpuBaeTcs HOAXOJ K NMOCTAHOBKE PACIIMPEHHOH 3alaudl KOOPAMHAIIMH B TEXHOJIOTMYECKHX
KOMIIIEKCaX HENPEPHIBHOIO TUMA. B 4acTHOCTH paccMaTpUBAaeTCs CIOXKHBINA TEXHOJIOTHYECKHI KOMIUIEKC CaXapHOIro
3aBojzia. OnucaHbl OCHOBHBIE OCOOCHHOCTH PEIIEHHs TIOCTABICHHON 3a1a4l KOOPJHHAIIHH.

KinioueBble ¢10Ba: MPUHIMIBI KOOPAUHAINH, TOACUCTEMbl TEXHOJOTHYECKOTO0 KOMIUIEKCA, HEeUeTKHE 3HAaHHS,
BPEMEHHBIE PSIbI, PYHKINS [EH.

OMNPEJIEJEHUE 3®®EKTUBHOW BEJIUYAHBI HAYAJILHOI'O CUPOIIA BAKYYM-ATIIMTAPATOB
JJI51 YBAPUBAHUSA CAXAPHOI'O YT®EJIS.
Kourobanckuii A.H., Muponuyk B.I.
Hayuonanenuiii ynusepcumem nuweoix mexronozui, 2. Kues, Ykpauna
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B craThe mpoaHaNTM3MPOBAHO BIMSHME HAYAIbHOrO CHpPONA HAa KAYECTBCHHBIC XapaKTEPUCTHKH yTdens Ha
npuMepe ABYX KOHCTPYKLMH BakyyMm-anmapatoB BMA-600 u BAMII-600. IIpoBeneHo uccienoBaHUE BIUSHUS U
HaXOXKJ[CHUE PAIIMOHAIBHON BEIHYMHBI HAYaJIbHOIO CHPOIA C MPUMEHEHNEM Pa3pabOTaHHOH UMHUTAL[MOHHONW MOJCIH
paboTel BakyyM ammapata. IIpoBe/icHHbIC BBIYHCIHTEIbHBIC SKCICPUMEHTHI MOKA3alld, YTO BEIMYMHA HAYAIBHOI'O
cupona JoibkHa cocTaBiIATh 30-33%. VYBenuueHue BENMYMHBI HA4YalbHOTO CUpPOINA HE I03BOJIIET MOJYYHUTh
Ka4eCTBEHHBIH yT(]enab BCIEICTBUE OrpaHHMYEHHOro oObeMa BaKyyM-ammapara, a yMmeHblieHue Huxe 30% He
YAOBJICTBOPSCT YCIOBHSAM TEKYy4ECTH yTes.

KirroueBble clloBa: BakyyM-anmapat, yTdelb, KpUCTaIN3aLus, Ha4albHbIi CHPOII.

TEOPETUYECKHUE PACUYETHBI U IPAKTUYECKHUE U3MEPEHU S TAPAMETPOB TEIIJIOOGBMEHA B
KOHBEKTHUBHBIX XJIEBOITEKAPHBIX ITIEYAX
Kosanée A.B., Tonomakun IO.10., @edopos B.M., Jlozeunckuit P.B.
Hayuonanshwil ynusepcumem nuwegvix mexnonozuti, 2. Kues, Yxpauna.

ITpuBeneHBl TEOPETHYECKHE PACUETHI M NMIPAKTHYECKHE H3MEPEHHUSI TapaMeTPOB TeMIoo0MeHa B paboueil kamepe
KOHBEKTHUBHBIX XJieOonekapHbIX rneuedl. OmpezieneH XapakTep paclpoCTpaHEHMs] CKOPOCTeH BO3AyXa IO BBICOTE
nekapHoit kamepsl. IlosrydeHs! TaHHbIE 0 KHHETHKE IIPOXO03KIEHHS IIPOLECCOB MIPH BBINEYKE TECTOBBIX 3aTOTOBOK.

KiroueBble cjioBa: TEMII000MEH, KOHBEKTUBHBIE XJ1€00IeKapHbIE TEUH.

JUCKPETHOE TPEOBPA3OBAHUE JIAIIVTACA U PABHOCTHBIE YPABHEHUSI
Ilog3uk A.0., FOpux H.U.
Hayuonanenuiii ynusepcumem nuwjesoix mexronozui, 2. Kues, Ykpauna

PaccmaTpuBaeTcsi pasHOCTHOE ypaBHEHHME BTOPOro mopsjka. Vcrmois3ys oOnepalMoOHHOE HCYHUCICHHE, B
4aCTHOCTH Z-npeobpa3oBaHUe, MOCTPOCHBI PEIICHUS, KOTOPbIC YIOBJIETBOPSIOT HEHYJICBBHIM HA4YalbHBIM U
IPAaHUYHBIM YCIIOBUSIM.

KiroueBble cJI0Ba: pa3HOCTHBIC YPAaBHEHHS, JUCKPETHbIE peoOpasoBanus Jlamniaca, pemeHne.

I'NAPOMEXAHNYECKAS OUUCTKA JU®PY3UOHHOI'O COKA
Ilapaxons A.H., Ilywmanxo H.H.
Hayuonanenuiii ynusepcumem nuwesoix mexronozui, 2. Kues, Ykpauna

PaccMoTpeHbl 0COOEHHOCTH TPOBEJIECHUS T'MIAPOMEXaHMYECKOW ouucTku Iuddy3noHHoro coka. OOpaboTaHbl
Pe3yJIbTaThl UCCIIEJOBAHU BBIMOJIHEHHBIX Ha ['aliCHHCKOM caXxapHOM 3aBOJi€ B TPOU3BOCTBEHHbIN nepuoxa 2011 roxa.
OHU TI0Ka3ajIu HEYIOBJIECTBOPUTEIbHBIN XapaKTep OYUCTKH AU(QY3MOHHOrO COKa KOTOPBIA HIAET HA IPOU3BOACTBO.
Haiinensl npu4MHBI HEyJOBJIETBOPUTEIBHOM paboThl Me3rosioByIIOK. Pa3pabotaHa HOBas ycOBEpLICHCTBOBAaHHAS
KOHCTPYKIIMSI ME3rOJIOBYIIKH POTAIIMOHHOTO THIIA.

KuroueBble cjioBa: Me3ra, Me3roJioByIka, A1 Hy3uOHHBIN COK.

OBOBIIEHHBIE KPUTEPUU KAYECTBA
B 3AJTAYAX MHOI'OKPUTEPUAJBHOM ONNTUMU3ALIAU
JI.B. Apmioxoea, H.H. Pywenko, T.B. 3unuenko
Hayuonanvhwii ynusepcumem nuwegvix mexnonoeutl, 2. Kues, Yxpauna

BBIosHeH aHanu3 pa3InyHbIX C1oco00B (OpMHUPOBaHUSA 00OOICHHBIX KPUTEPUEB KauecTBa A1 GOPMUPOBAHUS
LeNneBbIX (QYHKIMH B 3aJauaX MHOrOKPHTEPHANIbHOW ONTHMM3alMH. B 3aBHCHMOCTHM OT THNa IENeBOil (YHKIHH U
XapakTepa OrpaHUYCHHIl CTIOMb3YIOTCA aHATUTHIECCKHE METO/IbI, METO/IBI MATEMATHYECKOTO IPOrPAMMHPOBAHHS HITH
UTCPALMOHHBIC, METO/bI MCCIICA0BaHMs omnepanuil. [1peuiokeHsl 1eneBbie (GyHKIHMH IS PELICHHs MPaKTHYECKHX
3a/1a4 ONTUMH3ALHK B SKOHOMHUKE U [HIIEBOH MPOMBIILICHHOCTH (ONTUMH3ALMS PELENTYPHOrO COCTaBa MPOAYKTa).

KiroueBble cJI0Ba: MaTeMaTH4ecKas MOJielb, MHOTOKPUTEpHAbHAas ONTUMH3aLMs, ILeneBas QYHKIHS,
0000 1LIEeHHBIH KPUTEPUil KauecTBa.

MATEMATHUYECKOE MOJEJTUPOBAHUE NPOLECCA U3BMEHEHUSI TEMIIEPATYPbI KO®E ITPU
JOBABJIEHUU CJIMBOK
H.H. Koxcyxoeckasa, A.Il. 3unvkeeuu, E.H. Conozyo
Hayuonanenuiii ynusepcumem nuwjegoix mexronozui, 2. Kues, Ykpauna
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B pesynbrare uccneoBaHus peaqbHOro npoiecca (j1o6aBiieHue CIMBOK B Kode) nonyyuin AuddepeHuanbHyo
MO/Ie/Ib U3MEHECHMS TeMIIepaTypbl Kode MpH J00aBICHHN K HEMY CIMBOK B ONMpEICICHHbIC MOMEHTHI BpeMeHH. Ha
OCHOBAHHH 3TOTO, YYHTHIBAs €CTCCTBECHHbIC MPEAIONOKCHHUS, BBIITOIHEHbI YMCIOBBIC PACYCTHI M OMPEACICHO Kak
MOBJIMSUIM I00aBKH Ha TeMIeparypy Kode.

Karouesble cioBa: audpdepeHimansHoe ypaBHEHHE, TeMiiepatypa Kode, BiusHUE 100aBOK, 3aKOH M3MEHEHHS
TeMHeparypsl Kode.

9KOHOMMHKA U1 YIIPAB/IEHUE

ONTUMM3ALIMA HAJIOIOOBJIOKEHUSI TPEIITPUSITUIA
O.A. I'anywak, A.B. 3unuenko, T.B. 3unuenxo
Hayuonansnwuii ynusepcumem nuwegvix mexnonoeutl, 2. Kues, Yxpauna

MeToOM MaTEMaTH4ECKOI'0 MOJCIMPOBAHHSA HMCCIECAOBAH XapaKTep 3aBUCHMOCTU MEXKIy MaKCHMalbHbIM
JIOXOJIOM  IIPEANPUATHS, OOBEMOM BBINYLICHHOH TNPOAYKUMH W HAJOroBoW craBkoil. IlomydeHsl pelieHus
muddepeHManbHBIX ypaBHEHUH, KOTOpble XapaKTepH3ylOT ycJIoBUsS (OpPMHPOBAHMS MAaKCHMAJIbHOTO HAaJOrOBOTO
Jl0xoj1a rocyapcTsa. PaccMoTpen npumep oOpaboTKU CTATUCTHY €CKOH MH(OpMaIMU eI TeIbHOCTH (GUPMBIL.

KiloueBble cjioBa: HajoroBas CTaBKa, JO0XOI, OOBEM IPOAYKLHM, MaTeMaTHuecKas MOJeb, YCIOBHS
9KCTpEMyMa.

3TUMOJIOT I HAUMEHOBAHU JEHET B YKPAMHCKOM SI3BIKE
Haymenko H.B., Bynaw A.B.
Hayuonanenuiii ynusepcumem nuwjesoix mexuonoaui, . Kues, Ykpauna

B nanHolt paboTe OCyIIECTBIEHO KOMIIJIEKCHOE HCCIIE0BaHNE STUMOJIOTUH HAUMEHOBAHHUH J€HET, B YaCTHOCTH
— B KOHTEKCTE MCTOPHYECKOrO pa3BUTUSI MOHETapHOHM cHCTeMbl YKpauHbl. Iloka3aHo, YTO Bce S3BIKOBO-
CTHUIHCTUUYECKOE Pa3HooOpa3ue JIeHeKHOH HOMEHKJIATyphl 00yCIIOBIEHO HE TOIBKO COLMAIbHO-DKOHOMHUYECKHMH, HO
U KyJIbTYpPHBIMH PETUsIMH, IPEXKIE BCETO MHUPOBO33PEHHEM APEBHHUX U COBPEMEHHBIX YKPAaHHIIEB, X B3IVIIaMM Ha
IOPHPOJY M COIMYM, OCO3HAHHEM CHMBOJIMYECKOTO XapakTepa cJI0oBa M JEHCTBEHHOCTH CIOBOOOPa30BaTENbHBIX
IIPOIIECCOB.

KimloueBble ¢j10Ba: 3THMOJOTHs, HOMEHKJIATypa, MACHBIU, JCHEXKHAas CHCTEMa, HaI[MOHAJbHAs BAaJIOTa,
CII0BOOOPa30BaHHE, CHMBOJIMKA.

ONTUMAJILHOE PACNIPEJEJIEHUE PABOYEN CAJIBI 1711 MAKCUMU3 AL
BAJIOBOI'O JOXOJA
Paosueeckan E.U., Bopmnuuenko H.B
Hayuonanvnwuii ynusepcumem nuujegoix mexnonoauil, 2. Kues, Yxpauna

JUi1s1 0JHOPOAHOM TPOU3BOACTBEHHOH (QYHKINH, KOTOPAsk 3aBUCUT OT JBYX (DaKTOPOB: 3aTpaT TPy/Ja U KaluTajia,
paccMOTpeHa 3ajada pacrpejencHus pabodell CuiIbl A MaKCHMHU3allMM BaloBOro poxoja. Ha mpumepe
npou3BoAcTBeHHON QyHKunu Ko66a-/lyriaca ycTaHOBIEH CMbBICI MHOXHTENS, KOTOPbIH BXOJIUT B ATY (DYHKLHUIO IPH
ONTHMAJILHOM PACIIPEACICHUH PECYPCOB.

Kuarouesble ciioBa: npousBozicTBeHHas GpyHkuus, pynkuus Koboa-/lyrnaca, ocHoBHOE GOHIBI, 3aTpaThl TPy/a,
Karurail.
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ABSTRACTS
FOOD TECHNOLOGIES

MODELING HEATING PROCESSES AT THE FOOD INDUSTRY ENTERPRISES FOR
DETERMINATION WAVES OF ENERGY SAVING

Dmitro Levchiy
Taras Shvechenko Kyiv University
Maria Levchiy
Engineer-designer LIC
Natalya Medvid

National University of food technologies, Kyiv, Ukraine

In this work reviewed possible directions of energy saving at industrial buildings. There proposed ways to lower
expenses on heating by optimizing geometrical parameters of the building and effective usage of heating devices at the
design stage. The mathematical model of heating in industrial buildings, based on which was performed a number of
calculations of heat system power and total annual costs for heating, depending on the ratio of geometric parameters of
the building. Also in this paper the problem of calculating the economic feasibility of installation an alternative heating
- heat pump, comparing to the gas boilers. The conclusions shows that due to correct choice of geometrical parameters
of the building and the rational application of combinations of different heat sources is possible to reach cost reduction
of heating about 2-3 times.

Keywords: energy saving, heating system, building heating loses, heat pump

PROPERTIES OF THE MODIFIED STARCHES AND THEIR INFLUENCE ONPHYSICAL AND
CHEMICAL PARAMETERS OF EMULSIVE SYSTEMS
Irina Samoilenko, Irina Koretska, Elisaveta Kovalevska
National University of food technologies, Kyiv, Ukraine

Experimental studies are undertaken and certain hydrophilic properties of the modified starches, temperature of
gelation and firmness. Influence of the modified starches is certain on formation of foam and firmness of foam. The
optimal duty of water is certain for proceeding in a dry egg-white at addition of different starches.

Key words: emulsion, modified starches, duty of water, pricing.

SUBSTANTIATION OF THE PERIOD OF STORAGE OF PASTE-LIKE DAIRY PRODUCTS WITH
SPICES
Natalya Yuschenko, Ulyana Kuzmic
National University of food technologies, Kyiv, Ukraine

The authors developed a recipe composition of curd articles with some compositions of various types of species.
Recommended doses for the introduction of the compositions created have been determined, and organoleptic as well
as physical-chemical performance of the samples of the products developed have been determined.

Key words: cottage cheese, curd products, spices.

THE IMPROVEMENT OF PASTRY PRODUCTS FORTIFIED FOODS PROCESSING MOSKYH
ALGAE
Larisa Sharan, GannaBura, AndriySharan
National University of food technologies, Kyiv, Ukraine

The technology of confectionery products fortified by processed seaweed was improved on the basement of the
analytical and experimental researches. The influence of selected iodine carrier on physical and chemical processes in
the dough; the quality and nutritional value of finished products and the impact of kelp on the process of storing cakes
was studied. The optimum dosage of processed seaweed taking into account the assimilation degree of iodine from sea
additions and losses of the main element during technological process of cakes was installed.

Key words: Confectionery products, by-products of marine algae, the optimum dosage, quality.
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INTENSIFICATION OF SYNTHESIS OF SURFACTANTS BY NOCARDIA VACCINII K-8 ON
GLYCEROL AFTER INTRODUCTION OF EXOGENOUS PRECURSORS
Danylo Khomyak, Nadiya Kudrya
National University of food technologies, Kyiv, Ukraine

The possibility of surfactant biosynthesis intensification by the introduction of exogenous precursors of
carbohydrate and lipid nature into the Nocardia vaccinii K-8 cultivating media with glycerol was shown. Addition of
glucose (0.05 %) and sunflower oil (0.1 %) into the cultural liquid in the early stationary phase of strain K-8 growth
led to increased synthesis of surfactant by 45-50 % compared to a medium without exogenous precursors.

Keywords: Nocardia vaccinii K-8, biosurfactants, glycerol, intensification of biosynthesis.

STAIN DIVERSITY TINDER LACQUERED GANODERMA LUCIDUM (CURTIS: FR.) P. KARST.
Kirpushko Oksana
National University of Food Technologies, Kiev, Ukraine

Experimental studies determining the morphological and cultural characteristics of new strains of tinder
lacquered, which were isolated from fruiting bodies collected in the territory of Ukraine. Based on the data selected
strain of G. lucidum in 2067 as the most promising for future implementation in industrial mushroom and other
biotechnologies.

Key words: tinder lacquered, G. lucidum, temperature, growt.

DETERMINATION OF QUALITY AND SAFETY IN OXIDATIVE STABILITY OIL
Svitlana Usatiuk, Liubov Pelekhova, Lilia Sus
National University of food technologies, Kyiv, Ukraine

The experimental researches of quality and safety of the sunflower oil with oxidative stability according to DSTU
4492:2005 have been conducted. The researches have showed that the sunflower oil with oxidative stability meets the
requirements of the technical documents to unrefined sunflower oil.

Keywords: sunflower oil, quality, safety.

MUFFIN GLUTEN-FREE FLOUR FOF PATIENTS WITH CELIAC DISEASE
Antonella Dorohovych , Natasha Lazorenko
National University of food technologies, Kyiv, Ukraine

There are lead theoretical and experimental studies on which a technology muffin for patients with celiac
disease. On the basis of the studies were optimal mix of basic raw ingredients are, making it possible to get dough and
ready muffin quality of technological parameters.

Key words: muffin, celiac disease, fructose, gluten-free flour.

PREPARATIVE SEPARATION OF INDIVIDUAL AROMATIC COMPONENTS OF CARAWAY
ESSENTIAL OIL
Olena Usatiuk, Kseniia Naumenko, Nataliia Chepel, Nataliia Frolova, Vitalii Usenko
National University of food technologies, Kyiv, Ukraine

Annotation. The results of the theoretical and experimental research concerning the development of the
separation method for essential oil individual aromatic components from the clean-cut fractions are presented. High
purity aromatic compounds and compounds in concentrated form of caraway essential oil (Carum carvi L.) have been
obtained.

Key words: essential oil, aromatic compound, preparative chromatography.

DEVELOPMENT OF TECHNOLOGY OF BREAD PRODUCTS FOR RESTAURANT FACILITIES
USING THE EXTRUDER
Larisa Arsenyeva, Asya Kalinichenko, Victoria Yashchenko
National University for Food Technologies, Kyiv, Ukraine

It was theoretically proved the perspectives of pleurotus using for enrichment of bakery products. The technology
of bread sticks for health purpose with the use of cold extrusion for restaurant facilities was developed. It was
investigated the course of microbiological and biochemical processes in the dough under the influence of higher
pressure that is created in the chamber of fermenting-forming aggregate (extruder).
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Key words: bread sticks for health purpose, pleurotus, fermenting-forming aggregate, extruder, extrusion
technology, cold extrusion, higher pressure.

DETERMINATION OF SPECIFIC ACTIVITY OF MODERN DISINFECTANT
Ivashuta V.
National University of food technologies, Kyiv, Ukraine

The established efficacy based nanosilver "Dearhen-200" and "Arhenvit." An "Dearhen-200" in concentration of
0.01% have 100% bactericidal, fungicidal and antiviral activity at 2 h exposure. The maximum activity in sporicidal
activity was 97.5%. An "Arhenvit" in concentration of 1% has 100% efficiency on bacteria and fungi at 3 h exposure.
Sporicidal product showed activity after 24 h exposure at a 10% solution. Comparative analysis nanopreparativ
allowed to assume that part of the product "Dearhen-200" includes more than nanosribla disinfectant substances.

Key words: disinfectant, specific activity, efficacy, nanosilver.

PROCESSES AND EQUIPMENT OF FOOD PRODUCTIONS

EFFICIENT BY INITIAL SYRUPS VACUUM PAN FOR BOILING RESTORATIVE SUGAR
SOLUTION.
Andrei Kotcubansky, Valeriy Mironchuk
National University of food technologies, Kyiv, Ukraine

The article analyzes the influence of the initial syrup on qualitative characteristics of the, restorative sugar
solution by the example of two designs of vacuum devices: BMA-600 and BAMII-600. The study of the effect
and find a rational of the initial syrup using the developed simulation model of the vacuum apparatus. The
performed experiments have shown that the magnitude of the initial syrup should be 30-33%. The increase of the
initial syrup does not allow to obtain high-quality restorative sugar solution due to the limited amount of vacuum
apparatus and a decrease below 30% does not satisfy the conditions of flow of restorative sugar solution.

Keywords: vacuum pan, restorative sugar solution, crystallization, initial syrup.

THEORETICAL CALCULATIONS AND PRACTICAL MEASUREMENT PARAMETERS CONVECTIVE
HEAT TRANSFER IN A BAKERY OVENS
Aleksandr Kovalev, Yuri Dolomakin, Viktor Fodorov, Ruslan Logvinskuy
National University of food technologies, Kyiv, Ukraine

The idealized accounts and practical gaugings of arguments of thermoexchange in building bag convective
baking furnaces are directed. The nature of a velocity distribution of air on height of the baking camera is
determined. The datas on kinetics of a course of processes are received during batch. The received data enable to
conduct modernizing constructions of the given bunch of furnaces.

Key words: thermo exchange, convection baking ovens.

DESCRETE LAPLACE TRANSFORM AND DIFFERENCE EQUATIONS
Anastasia Povzyk, Ivan Yuryk
National University of food technologies, Kyiv, Ukraine

A second-order difference eqution is investigated. Using operational calculus, namely Z-transforms, we found
some solutions satisfying nonzero initial and boundary conditions
Key words: difference eguations, descrete Laplace transform, solutions.

HYDROMECHANICAL CLEANING OF DIFFUSION JUICE
Andrey Parahonya, Nikolay Pyshanko
National University of food technologies, Kyiv, Ukraine

The features of the hydro-treatment of the diffusion juice. Processed the results of studies carried out on
Haissinsky sugar plant in the production period of 2011. They showed unsatisfactory treatment of the diffusion juice
which goes into production. We find the reasons for unsatisfactory work catcher of pulp. A new improved design
catcher of pulp rotary type.

Keywords: pulp, catcher of pulp, diffusion juice
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GENERALIZED QUALITY CRITERIA
IN PROBLEMS OF MULTIOBJECTIVE OPTIMIZATION
L.V. Artyukhova, N.N. Ruschenko, T.V. Zinchenko
National University of food technologies, Kiev, Ukraine

The analysis of different methods for the general quality criteria for the formation of target functions in
multiobjective optimization problems was fulfilled. Depending on the type of target function and nature of the
restrictions were analytical methods, methods of mathematical programming or iterative methods of operations
research applied. Target functions for solving practical optimization problems in the economy and the food industry
(optimization of the product compounds) were proposed.

Key words: mathematical model, multicriterial optimization, target function, a generalized quality criterion.

MATHEMATICAL MODELING OF CHANGE PROCESS OF COFFEE TEMPERATURE AT
ADDING CREAM
Iryna M. Kozhukhivska, Oleksiy P. Zinkevych, Kateryna M. Solohub
National University of Food Technologies, Kyiv, Ukraine

In a result of study of the real process (adding cream to coffee) there was obtained a differential model of coffee
temperature change at adding cream to it at a certain time. Based on this, considering the natural assumptions there
were made numerical calculations and identified how admixtures have affected coffee temperature.

Key words: differential equation, coffee temperature, influence of admixtures, the law of change of coffee
temperature.

ECONOMICS AND MANAGEMENT

OPTIMIZING BUSINESS TAXES
0.A. Galuschak, O.V. Zinchenko, T.V. Zinchenko
National University of food technologies, Kiev, Ukraine

The interdependence of the maximum amount of the enterprise income, tax rate and production amount was
investigated by the method of mathematical modeling. The solutions of differential equations, describing the
conditions to achieve the maximum tax revenue of the state, were found. An example of the processing of the
company's statistical information was described .

Key words: tax rate, income, production volume, mathematical model, extremum conditions.

ETYMOLOGY OF MONEY NAMES IN UKRAINIAN LANGUAGE
Natalia Naumenko, Andriy Bulash
National University of Food Technologies, Kyiv, Ukraine

The given article represents the complex research of money names etymology, particularly — within the
framework of historical development of monetary system in Ukraine. There was shown that the entire language and
stylistic diversity of money nomenclature got conditioned by not only the social and economical factors, but also the
cultural realia (including the worldview of ancient and modern Ukrainians, their attitude to nature and society,
comprehension of word’s symbolic character and the efficiency of word-making processes).

Keywords: etymology, nomenclature, money, monetary system, national currency, word-making, symbolism.

THE OPTIMAL DISTRIBUTION OF LABOR TO MAXIMIZE OF GROSS INCOME
Radziievska Olena, Bortnichenko Nataliya
National University of food technologies, Kiev, Ukraine

For homogeneous production function which depends on two factors: work expenses and capital, the problem of
distribution of labor for maximizing a gross revenue is considered. On an example of production function of Kobba-
Douglas the sense of a multiplier which enters into this function at optimum distribution of resources is established.

Key words: production function, function of Kobba-Douglas, basic funds, work expenses, capital.
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ITAHOBHI KOJIEI'HA!

Penakuiiina xoseris HaykoBoro nepiomuuHoro BuganHs «UKrainian Food Journal»
3ampomye Bac no myOmikaiiii HayKoBHX poOOiT.

[epeBara B myOumikallii HaA€ThCS CTYJCHTAM, acllipaHTaM Ta MOJIOAUM BUEHHM.

Pykonucu crateii pelieH3yloThCs MPOBIIHUMH BUSHUMH Ta CIIEIiaicTaMH BiJIHOBIIHMX
rajysei.

BUMOTI'H JIO O®OPMJIEHHSA CTATEM

Heo0Oxinni enemenTu crarti 3rigHo Bumor BAK Vkpainu:
e IlocraHoBKa MpoOOAEMH Y 3arajbHOMy BHIUIANI Ta 1l 3B’S30K i3 BaKIMBUMH HAayKOBUMH YU
MPAKTUYHUMHU 3aBIaHHIMH.
e  AmHami3 OCTaHHIX JOCIIKEHb i MyONiKaIliil, B IKMX 3aII0YaTKOBAHO PO3B’s3aHHS MEBHOI MPOOIEMH i
Ha SIKI CIIUPAETHCS aBTOP.
e  BupineHHs He BUPILICHUX PaHillle YaCTHH 3arajbHOl IPOOIEeMHU, KOTPHM IPUCBSIIYETHCS O3HAUCHA
cTarTs.
o  dopmynroBaHHS IiJiel CTaTTi (IIOCTAHOBKA 3aBIAHHS).
e  Bukiag OCHOBHOrO Matepiany MOCTI[KESHHS 3 IOBHHUM OOIPYHTYBAaHHSM OTPUMAaHHX HAyKOBHX
pe3yabTaTiB.
e BUHCHOBKH 3 IIbOTO JOCIIDKESHHSI | MEPCIEKTHBH MOJAJBIINX JOCII[UKEHb Y LIbOMY HaIIpsIMi.

MoBa cratTi — aHrmiiiceKka, ykpaincbka abo pociiichKa.

O6csr crarti — 110 10 cropinok hopmary A4.

CraTTsi BAKOHYETHCS B TeKCTOBOMY penakropi Microsoft Word 2003 (Oinbii HOBI Bepcii
HE JIOITYCKAIOThCS).

s Beix (1) enementiB crarti mpudr — Times New Roman, kernb — 14, inrepBan — 1,
abzan — 1 cm.

Bci nosst cropinku — 1o 2 M.

CTPYKTYPA CTATTI:

1. YIK. BupiBHIoBaHHS — JIIBOPYY.

2. HA3BA CTATTL BEJUKUMHU JITEPAMU. Ilpudr - KUPHHUIA.
BupiBHIOBaHHS - IO LIEHTPY.

3. ABropu crarrti. Brasytoteess B psnok. Ulpudr - Kupumii. BupiBHioBanHsS -
IpaBopyH.

4. Yemanosa, 6 Axitl suxonana poboma. Llpughm — xypcus. Bupieniosanus — no yenmpy.

5. Ha3Ba, aBTOpH, ycmanosda, oe 8UKOHAHO pobOmy 1 aHOMAYia AH2IINICLKOI MOB0I0
(15-20 psoxie). LLpugpm — kypcus. SIKIO BCs CTATTSI BAKOHAHA aHIJIICHKOI0 MOBOIO — JaBaTH
JIMIIE aHOTalito, Oe3 Ha3BH, aBTOPIB 1 ycTaHoBu. [lepeknas BukonyBaTu sikicHo (!).

6. Knrouosi cnosa aneniticoxoro mogoio. Llpugm - Kypcus.

7. OcHoBHHUIi TeKCT cTaTTi. Mae BKIII0YaTH Taki 000B’SI3KOB1 PO3LIIH:

e Bceryn
MeTonu focaiiKeHb
Pe3yabTaTu T2 06rOBOpEeHHSs
Bucnosku
e Jlitepartypa.

[Tpu HeoOX1AHOCTI MOXKHA JIOIABATH 1HII PO3ILUIH Ta PO30MBATH IX Ha MiIPO3ALIH.
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8. ABTOpCchbKa 10BiKa (aBTOP, BUCHHUIT CTYIIIHb Ta 3BaHHS, Miclle pOOOTH, €IEKTPOHHA
aznpeca abo TenedoH).

9. Ha3Ba craTTi, aBTOpU, ycmanosa, 6 axiii 6UKOHAHO po6OMY, AHOMAYIA YKPAIHCHKOIO
MO8010.

10. Ha3Ba craTTi, aBTOpH, yCmanoéa, 6 siKitl GUKOHAHO pobOmy, AaHOMAayis pocilicbkKoio
Mogoio. Tlepexiia] BUKOHYBATH SKiCHO.

B kiHWi craTTi 000B’SI3K0BO BKa3aTh KOHTakTHI xaHHI Juisi peakonerii (ITIB, Tenedon,
EJIEKTPOHHY aJIpecy).

PUCYHKH BHKOHYIOTBCS SIKICHO. PO3Mip TeKCTy Ha pHCYHKax IIOBHHEH OyTn
cniBpo3MipHuM (!) OCHOBHOMY TEKCTY CTaTTi.

®on rpadikis, aiarpam — nuiie oinuid. Kosip enemenTiB pucyHky (JiHii, CiTKa, TEKCT) —
YOpHUH (HE cipuid).

dotorpadii BAKOPUCTOBYIOTHCS Y KpaiiHiii HEOOX1IHOCTI.

B cnucky miTepartypu BKasyBaTH TUIBKH JDKEpena, Ha sIKi € MOCHJIAHHS B CTaTTi, 1 sIKi
omyouikoBani miciast 2000 poky. Binbln paHHi [pKepelia BKa3yIOThCSl SIK BHUHITOK 3 JIO3BONY
penkoserii.

Ipuxyian opopm/ieHHs CTATTI — HA calTi WWW.ufj.hO.lla

CraTTsl mofaeThes A0 pedakuii B po3APYKOBAHOMY Ta eJeKTPOHHOMY BapiaHTax
(Ha aucky a0o 3a eqeKTPpoHHOM afapecoro: ufj nuft@meta.ua).
Jo craTTi momaeThes pereHsis (peleH3eHTaMu MOXKYTh OyTH YIEHH pelakiiifHOl Komeril

KypHAIY).

ITpocuMo yBaKHO CJIiIKYBATH 32 BHKOHAHHSIM BCiX BUMOT 10 0()OPMJIEHHS CTATTI.

Haiinommpenimi nmomunku — BukoHanHs ctatti B Word 2007, 3acrocyBanHs mWpUdTy 3
IHIIUM KerjieM (Jo3BoJsieThes suine 14), ayxe OpiOHUIA TeKcT Ha rpadikax, KOlip elIeMEHTIB
rpadikiB — cipuii ab0 KOJIbOPOBHUIl (MO3BONAETBCS JHIEe 4OpHUI), QoH TrpadikiB — cipuii
(to3BONISIETHCS NIMIIE O1IKMi), epeKiIal aHOTallii Ha aHMTIHChKY MOBY BUKOHAHO HESIKICHO.
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