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The topicality. Scientists in many countries point out that food controls and models various
functions of the human body and consequently participates in the maintenance of health and
prevents the risk of several diseases. The variety of food in restaurants, along with trade, is the
link that connects the food industry with consumers. Besides, the complexity of such dishes,
which are offered to consumers by restaurants, are complicated by numerous methods of culinary
processing. Only a competent technologist at the enterprise can provide the utility and safety of
complex multi-component compositions.

The aim of the work is to create a mathematical model for determining the balance of
biologically active substances in prescription compositions of desserts made using blended semi-
finished vegetable raw materials. The task of the study is to determine the composition of the
blended prescription mixture of a model pair of vegetable puree with the maximum content of
biologically active substances. Results. The scientific novelty of the obtained results is that for
the first time mathematical models of blended pairs were obtained and physicochemical and
organoleptic parameters of innovative desserts were studied. Used modern research methods
organoleptic, physicochemical; mathematical processing of experimental data was performed
using computer technology. According to the results of organoleptic evaluation, the rating
score of apple-dogwood dessert exceeded the control sample on apple puree (97.72 vs. 91.18
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points?). Conclusions and discussions. The developed technologies of whipped desserts with the
introduction of model blends of vegetable raw materials meet the requirements of regulatory
documentation and consumer requirements, which allow to expand the range of this group of
dishes. The scientific novelty of the obtained results is that for the first time it was proposed
to model the composition and use in the technology of whipped desserts such as “Sambuk”
dogwood berries, cranberries, kiwis and apples. The practical significance of the obtained results
is manifested in the possibility to use the proposed modeling of new technologies and in their
implementation in restaurants.

Keywords: restaurant products, blended semi - finished product, mathematical modeling,
desserts, quality assessment.

The topicality of problem

Formulation of the problem. It is possible to solve the problem of enriching the diet
with traditional nutrients (vitamins, minerals, dietary fiber and other biologically active
substances) by increasing the diet of fruits and berries. I. Malezhik, L. Strelchenko (2016),
V. Polevik, I. Koretska (2018), E. Dobrydina (2010) recognize that one of the sources of
supply of biologically active substances to the human body can be desserts using fruit
and berry raw materials Light berry and fruit desserts are traditionally popular. Research
in recent years shows that in solving this problem, a great deal of experience has been
accumulated in our country and abroad with regard to the use of vegetable raw materials,
including non-traditional ones, as additives in food technologies, in particular desserts.
The works of domestic and foreign scientists play a significant role in solving the prob-
lems of substantiation and development of food technology with herbal supplements.

By the problem of developing desserts with high quality indicators, in particular
the storage of vitamins, trace elements, biologically active substances and their enrich-
ment of products based on fruit and berry raw materials deal scientists O. N. Safonova
(2001), V. M. Yatsenko (2002), L. M. Telezhenko, A. T. Bezusov, (2004), O. I. Cherevko, M.
P. Golovko, M. L. Serik (2010), P. P. Pivovarov, N. G. Grinchenko, R. V. Plotnikova (2012),
I. L. Koretskaya, T. V. Zinchenko (2013), G. M. Bandurenko, O. S. Bessarab, I. F. Malezhik,
T. M. Levkivska (2016).

However, the analysis of existing dessert recipes showed that, nevertheless, their
range remains limited. Expansion of dessert ingredients, in terms of the number of
ingredients, in order to enrich the dish BAR, requires the use of matrix mathematical
methods of modeling the composition and allows the use of common types of plant
materials: fruits, berries and fruits, which have a high biological evaluation.

To optimize the composition of blended pairs, it is advisable at the beginning of
the calculation modeling, which allows you to prepare and evaluate the “field of possi-
bilities” to assess the nature of changes in the number of vitamins and trace elements
when changing the ratio of ingredients. Calculations are performed using matrix alge-
bra. The quality criterion is the total amount of vitamins and minerals in the sample of
an innovative product.

However, the analysis of existing prescription desserts showed that, nevertheless, their
range remains limited. Expansion of the components of desserts, by the number of ingredi-
ents, by enriching dishes BAR, requires the use of matrix mathematical methods of model-
ing the composition and allows the use of common types of plant materials — fruits, berries
and berries, which, according to complex indicators, have a high biological value.
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To optimize the composition of blended pairs, it is advisable at the beginning of the
calculation modeling, which allows you to prepare and evaluate the “field of opportu-
nity” — to assess the nature of changes in the number of vitamins and trace elements
when changing the ratio of ingredients. Calculations are performed using matrix alge-
bra. The quality criterion is the total amount of vitamins and minerals in the sample of
an innovative product

Traditionally, apples are used by restaurants to make a Sambuk dessert. Industrial
technologies of making modern desserts consist of technological stages that lead to sig-
nificant losses of biologically active substances, and also do not provide ways for stabi-
lizing unsustainable components of raw materials. The problem area in the development
of desserts is the preservation of vitamins, trace elements, biologically active substances
and their enrichment of products of this group, using fruit and berry raw materials.

The use of raw materials of different origin allows to obtain products with a wide
range of functional properties, which have a direct effect on various aspects of the
body. The introduction into practice of new technologies, formulations, compositions,
always precedes the study of technological properties of the product, which allows to
justify the most acceptable ways of their processing, types of products produced, the
possibility of combining with other components.

Recently, there have been appeared new trends in the development of restaurant
facilities, one of each is creative cuisine. The principle of its “combination of incompat-
ible” has been offered and used in their works O. N. Safonova, A. V. Bogomolov (2001),
Yu. A. Kanushina, I. V. Kister, P. A. Lisin (2011).

Thus, the combination of sweet fruit or sour berry taste in dishes emphasizes the
appearance and gives a new more extravagant taste to the dishes from them, while
enriching them with vitamins, trace elements, bioflavonoids, dietary fibers, etc. It is
known that the use of desserts made from fruit and berry raw materials and protein
products increases the absorption of protein by the body almost twice. The role of the
catalyst, which affects the absorption of protein is removed by organic acids.

Fruit and berry desserts are an indispensable source of pectin, a fiber that reduces
human cholesterol helps reduce fat accumulation and helps remove harmful substanc-
es from the body. The researches of N. N. Lipatov, G. Yu. Sazhinov, O. I. Bashkirov (2001)
proved that fruit desserts, to some extent, will solve the problem of improving the qual-
ity of nutrition of the population through the supply to the body of organic acids that
contribute to the digestive process, inhibit the processes of rot in the digestive tract
and remove salt sediments.

Thus, we believe that the use of matrix mathematical methods of modeling for calcu-
lation of prescription composition development desserts of a given ¢ with a high content
of biologically active substances and high organoleptic characteristics is relevant. Such
dishes will significantly enrich the human diet with biologically active substances, di-
etary fiber, improve the organoleptic characteristics of the dishes and the quality of the
food as a whole and supply the population with products from natural fruits and berries.

Purpose and research methods

The purpose of the article is to create a mathematical model to determine the
balance in the compositions of desserts made using blended semi-finished vegetable
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raw materials, analysis of the chemical composition of model pairs of fruit and berry
raw materials, organoleptic analysis and physicochemical parameters of the dish.

The methodological basis of the study is the analysis of the chemical composition of
desserts and modeling of the composition of the blended semi-finished product, the
study of the competitiveness of innovative culinary products.

Research methods are methods of experiment planning with indication of tasks
and mathematical processing of experimental data using modern computer programs,
standard organoleptic, structural-mechanical, physio-chemical quality indicators of
ready-made desserts.

Information base of research is scientific articles, materials of international
congresses and symposiums, scientific and practical conferences, normative and
technical documentation, patents, copyright certificates, statistical data.

Research results

Presentation of the main research material. The object of research is an innovative
technology of fruit and berry desserts. The subject is model systems of Sambuca, obtained
on the basis of blended pairs of ingredients. The subject of the study were desserts made
from natural non-traditional raw materials and desserts made by traditional techniques.
For the basic sample, we chose the recipe of a dessert “Apple Sambuk”.

It is possible to obtain desserts with high content of biologically active substances
and high organoleptic characteristics by applying non-traditional herbal supplements.
The main factor in our choice was the ability to form the structure of the product and
the presence of high levels of vitamin C, organic acids, etc.

The main raw materials for the development of desserts were selected dogwood,
cranberry, kiwi and apples. Selected berry raw material is a natural supplier to the human
body of biologically active substances belonging to the category of essential and essential —
vitamins, bioflavonoids, minerals and dietary fibers (Lipatov & Bashkirov, 2001)).

It is worth noting, the selected plant components in chemical composition are one
of the most valuable. However, they are underutilized in the processing and restaurant
industries. Therefore, we consider that this choice is relevant.

Theinnovative dessert technologydevelopmentisaimed at the maximum achievement
of the main goal: obtaining products enriched with biologically active substances with
high-quality indicators, compared to desserts made by traditional technology. An
important element of this process is the study of the chemical composition of innovative
raw materials and the determination of vitamins and minerals.

The task was solved in several steps: research of the chemical composition of
innovative raw materials, determination of the vitamins content and minerals in
innovative desserts (Table 1).

Tabl. 1. Modeling the composition of blended pairs

Components Number of main components in a blended pair
Apple (A), % 70 0 30 | 35 | 40 | 45 50 | 55 | 60 | 65
Fruit and berry raw (B), % 0 70 | 40 35 30 25 20 15 10 5

Source: own development
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Calculated mathematical modelling has been used to study the composition of
products enriched with natural additives with high-quality parameters. The quality
criterion has been chosen as the maximum total value of biologically active substances:
vitamins and minerals.

For each pair of ingredients (apple or fruit and berry puree A: B), were calculated
characteristics for a model percentage with a step of 5%.

The calculations made it possible to correctly evaluate the nature of the change in
characteristics with the successive change in the percentage ratio of ingredients and
make the choice of sample, the best criterion for the maximum value of biologically
active substances.

The task of optimizing the formulations of products was to select the components
and determine their ratios, which provide the maximum approximation of the mass
fraction of nutrients to the standards. Based on this principle, indicators are generated
that allow to evaluate the composition of the biologically active substances and its
balance in the modeling product.

The choice of the best ratio in steam was influenced by the limit on the maximum
total content of organic acids, which accelerate the absorption of protein.

The analysis of the characteristics of the selected pair of ingredients and the
justification for choosing the best option according to the selected quality criterion was
using a preliminary calculation performed as a calculation of an array of data — a set of
values of the quality criterion, depending on the quantitative ratio of the components
in the pair of ingredients.

Thus, for the blended pair “apple — cranberry puree”, was formed the vector of
components from the innovative product (m =2: A-30%, B-40%? Table 2)

T

30
100 ,
X 40 0.3
- X, 100 0.4
X:= = X=
x3 1_5 b X 015 b (1)
X 100 0.15
1.5+5+8.5
100

where x,(k=1,2,3,4) - components (in parts) of the formulation of a new product, namely
x,— amount of apple puree (in parts), x, — amount of other puree (in parts) , x,, — amount
of sugar (in parts), x_, — amount of gelatin, egg white and water (in parts).

Complied condition:

x1+x2+x3+x4:1 (2)
The quantitative ratio of the main ingredients ¢, was defined as:

_N (m)

m X, (m) ,(3)

where x, (m) + x,(m) = 0.7 (constant value in this research), m — nodal point number.
The set of nodal points is shown in the Table 2.
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Tabl. 2. The calculated ratio of the content of the main components

in the blended pair
The ratio of the components in the blended pair (in parts)

m 1 2 3 4 5 6 7 8 9
x,(m) 0.0 030 | 035 |040 [045 |050 |0.55 |0.60 |0.65
(in parts)

x,(m) 070 | 040 |035 |030 |o025 |020 |015 |0.10 |005
(in parts)
c, 0.0 0.75 1.0 1.33 1.8 2.5 3.67 6.0 13.0

Source: own development

The Mathcad computer system was used to calculate the values of quality criteria.

For the selected list of vitamins were formed vectors of data on the amount of
vitamins (in mg) in 100 g of each component of the innovative product and indicated,
respectively: in apple puree - av, cranberry puree - bv, in addition, in other recipe
components, such as gelatin, egg white, water, respectively —zhv, biv, vv (in 100g of
product).

For the selected list of mineral elements formed vectors of data on the number of
mineral elements (in mg) in 100 g of each component of the innovative product: in
apple puree — am, in cranberry puree — bm.

Moreover, the content of vitamins and minerals (in mg) in other components that
were included in the dessert recipe and indicated the vectors of the mineral content —
in sugar, gelatin, egg white, water, respectively — cm, zhm, bim, vm(in 100 g of product).

Vectors of data on the content of vitamins and minerals (mg) in all components of
blended pair m =2:

0.03 0.02 0 0 0 0.6
0.03 0.04 0 0.0002 0 0.6
0.02 0.05 0 0.03 0 0.4
0.07 0.3 0f . . 0 0 0
av .= 0 cbvi= 0 ;zhv = 0 ;biv = 391.87 L VY= 0 .cm .= 0
0 0 0 0.012 0 0
165.0 10.0 0 0 0 0
0.3 0.6 0 0 0 0
2.2 0.6 0.03 0.0007 0
278 348.0 0.018 73 0.13
16 8.0 10.5 0.48 1.72
9 42.0 1.2 . 0.43 0.38
am .= ;bm = ;zhm = ;bim = ;vm = .
0.047 0.27 0 0.004 0
0.11 0 0 2.5 0
0.15 0.15 0 0.011 0
0 0.001 0 0.96 0
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Vectors V= (¥, V,, ... V)" of the total values of the amount of each specific vitamin
and each mineral element M = (M,, M,, ... M,)"were calculated by the formulas:

V=av-x, +bv-x, +zhv+biv+vv “)

M=am-x, +bm-x, + cm+zhm +bim+ vm (5)

The sum of the elements of these vectors gave us the total amount of vitamins and
minerals in m option of the innovative product:

8 8
SV=3V, SM=>M,
i=1

i=1
S(m)=SV +SM (6)

During the calculations, the value of the quality criterion was obtained f{c, ) = S(m).
For the option m =2 (table 2) :

8 8
V=>V =110.598, SM =) M, =118.338,
i=1 i=1
S(m)=8V +SM =228.935 %)
The best quantitative composition of ingredients can be selected according to the

maximum value of the criterion max f(c,, ) .
m

Tabl. 3 Estimated ratio of the main components in the blended pair “Apple-cranberry”

blended pair, mg
0,75 1,0 1,33 1,8 2,5 3,67 6,0 13,0
Vitamin 174,602 |62,595 |110,598 |118,598 |126,599 |134,599 |142,6 150,6
minerals [217,944 |43,633 |118,838 [130,789 |143,239 |155,69 |168,141 |180,592
Sum 392,546 | 106,227 |228,935 |249,387 |269,838 [290,29 |[310,741 |331,192

BAR

Source: own development

This approach was used to investigate the characteristics of other model pairs
based on apple puree.

The obtained model mathematical systems were used in the devising of recipe
compositions and the preparation of desserts.

The produced desserts characteristics have been determined in the technological
laboratory of the Technology Department of Restaurant and Ayurvedic Products.

In today’s environment, the development of new types of food is widely used in
the profile method of sensory evaluation and computer simulation. At the same time,
researchers try to take into account all possible positive and negative sides of the
created product using model samples with different content of innovative component.
The data of mathematical and statistical researches indicate the direct dependence of
the total usefulness of finished products. Thus, it should be noted that the optimal
concentration of introduction of new semi-finished products in the amount of 20-
30% provides the top number of biologically active substances. However, we should
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also note that increasing the concentration leads to the loss of physical quantities
(whipping, foaming property, sustainability). Besides. reducing the amount of fruit and
berry component is not useful (Tabl. 4.).

We used profile evaluation of the received innovative samples of desserts, compiled
profile grams and conducted the definition of the blended pair, which would ensure the
maximum content of biologically active substances in the dish.

The method of determining the quality criterion of products by quantitative indicators
includes the definition of specific indicators and descriptors that characterize the product,
the conversion of units into dimensionless units (if necessary), drawing up a mathematical
model and the calculation of the criterion of product quality. The quality criterion is
constructed on the area principle, that is the value of the complex criterion corresponds
to the area of the polygon in which the distance from its center to the vertices is equal to
the normalized values of the individual quality indicators fi» J=LN, where N - the
number of individual quahty scores:

2 1 . 27[ u

For each sample with values set of individual indicators (f, £, ..., f,), it is possible to
calculate the value of the complex criterion S.

The qualitative area (S) of polygon is equal to the total sum of the areas of the
triangles, formed by corresponding lines of the individual (partial) quality indicators.
Instead of the function S, it is advisable to use another function F, which differs from
S only by a constant multiplier, which doesn’t affect the choice of the largest value. To
choose the most successful option with the largest value of the complex criterion, it is
enough to use the criterion formula:

F:fif;+f;f;+"'fN—lfN+fo;' €

For each sample with a set of values of individual indicators, it is possible to calculate
the value of the complex criterion F. The advantage of this criterion is its sensitivity to
the possible excessive reduction of any of the indicators, as well as simplicity of use.
The best one is the sample for which the value is larger (Koretska & Zinchenko, 2013).
The problem of finding the optimum value and the influence of a new ingredient (and
in this case of blended pair) on the food system was solved as the problem of finding the
extremum of a target multi-criteria function of product quality of a nonlinear character
with a system of constraints on individual quality indicators.

At the Department of Technology of Restaurant and Ayurveda Products, were
conducted researches on the use of blended pairs of fruit and berry raw materials in
the technology of Sambuk dessert — model samples were prepared and physical and
chemical parameters were studied. The nutritional value of the samples was also
determined (by calculation method).

Analysis of the chemical composition of the model samples shows a significant
decrease in the total carbohydrate content. With the recipe demotion of sugar, the
structure of the dish is obtained using blended purees with a high content of pectin.
Thus, the calorie reduction of the model samples is 36.9% in the “Apple-Dogwood
Sambuk”, 29.7% in the “Apple-Cranberry Sambuk” and 51.3% in the “Apple-Kiwi
Sambuk” and attributes innovative desserts to reducing food (Dorokhovych & Kovbasa,
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2015; Dorokhovych & Zinchenko, 2016). At the same time, was noted an increase of
11.5% in the content of mineral substances of the “Apple-Dogwood Sambuk”.

Tabl. 4. Chemical composition and energy value of innovative desserts

Apple Innovative desserts such as «Sambuk»
Indicators “Sambuk” Apple- Apple- ..
(traditional) dogvl?rood cragll;erry Apple-kiwi
Mass fraction of dry materials, % 16,2 20,7 21,9 21,2
Content of proteins, g 5,25 4,52 4,62 4,56
Content of fats, g 0,84 0,34 0,4 0,4
Content of carbohydrates, g 26,29 13,16 15,84 13,48
Content of fibre, g Traces 0,3 0,70 1,4
Content of organic acids, g Traces 0,5 0,77 1,3
Content of ash, g Traces 0,17 1,38 0,9
Energy value, kcal/100 g 121,52 73,78 85,48 72,48
Content of vitamins, mg 174,602 150,545 143,741 155,81
Content of mineral substances, ml |217,944 252,676 236,647 228,53

Source: own development

During the evaluation of organoleptic characteristics of desserts, a critical limit for
the descriptors was set at 6.0 points, and the values of the experimental indicators with
a score below 4.0 (which don’t meet the requirements of the regulatory documentation
and don’t represent the scientific interest) were not taken into account. Each main
indicator had its own branch into descriptors that reveal the value of a particular
indicator, and therefore in the description of profile grams their description may be

repeated (Koretska et al., 2020).

The obtained experimental data were used to construct a diagram of the criterion
“quality polygon”, which provides visualization of the choice of the optimal sample and
calculation of the average score of the sample.

18 -

17 (-

16 |
1541

14"

v

12 ——1——"10 Average score —

1 9,10
a)

11

10 Average score —
9,23

b)
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18,

6 16 |

14-.____ -

-—_ 10 Average score — — 140 Average score —
11 9,65 1 9,5

) d)
Fig.1 Profile gram of organoleptic indicators.
a) — control sample (dessert with apple); b) — Apple-Kiwi dessert;
¢) — Apple-Cranberry; d) —~Apple-Dogwood.
Indicators: 1 — appearens, 2 — homogeneity of inclusions, 3 — naturality; 4 — colour,

5- clearness, 6 — homogeneity, 7 — naturalness; 8 — taste, 9 — tastyness, 10 — intensity, 11 —
homoheneity, 12 — naturality; 13 - clear and strong smell; 16 — balance; 17 — consistency,
18 — density, 19 - viscosity, 20 — fluidity.

Source: own development

Assessment of the quality level of innovative products is a comparison of the set of
quality indicators of these products with the corresponding set of indicators of the basic
model. For the basic sample, we took a truly achieved set of values of product quality
indicators, in this case, desserts, which is accepted for comparison. A comprehensive
method was used to determine the quality level of the samples. All the values of the
physicochemical parameters of the obtained model samples of Sambuk (Table 5) are
translated into points. During the conversion, specific values were assumed for the best
indicator (namely, which would be equal to a maximum of 10 points) with the best, in
our opinion, indices of a single indicator. The calculation of the complex criterion of
quality of the new dish was performed according to formula 7 (Koretska et al., 2020;
Zinchenko & Koretskaya, 2013).

The analysis of the results has shown that the use of unconventional fruit and
berry raw materials slightly increases the mass fraction of dry substances in the dish.
Density and acidity increase in small limits, which is explained by the high content of
organic acids in the blending pairs. Besides, the increase of acids influences the positive
change in the specific volume of the dish. Having analyzed the data of the conducted
researches, we determined that taking into account physicochemical and organoleptic
indicators the calculation of the rating of innovative dishes showed that creative
developments received high points. Despite being slightly smaller than other samples,
the criterion “polygon area” (538 points) received the highest number of rating points
by using apple-dogwood blended puree (dish rating — 94.72 points). The control sample
received only 91.18 points.
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Tabl. 5. Evaluation of model desserts by physicochemical and organoleptic
characteristics / parameters

Prototypes
Control
. sample - Apple- Apple-
Indicators (desserlt) with Apple-Kiwi Crallnlll))erry Dogarood
apple)
Value | Marks | Value | Marks | Value | Marks | Value | Marks

Specific volume, cm’/g 1,46 9,24 1,52 9,62 1,58 10 1,35 8,54
Mass fraction of dry 162 | 740 | 21,2 | 9,68 | 21,9 | 10 | 20,7 | 945
materials, %
Density, g/cm’ 1,280 | 9,60 | 1,32 | 9,90 | 1,34 | 10 | 1,29 | 9,66
Acidity, pH 3,4 10,0 4.4 7,06 3,8 8,82 4.8 5,88

Organoleptic assessment
of indicators, marks

General content of
vitamins, g/100g
General content of

- 9,10 - 9,23 - 9,65 - 9,50

174.60 | 10 155,8 | 8,92 | 143.7 | 8,232 | 150,5 | 8,62

mineral substances, 21794 | 8,63 | 228,5 | 9,04 | 236.7 | 9,37 | 252.7 10
g/100g

Polyhedron area, marks? - 583,2 - 640,6 - 623,4 - 538,4
Ranking of the dessert, 91,18 92,77 82,47 94.72
mark

Source: own development
Conclusions and discussion of results:

Given the above data, the following conclusions can be drawn:

— to predict the content of biologically active substances in the proposed desserts,
it is advisable to use the results of mathematical modeling of the composition of
blended pairs with berry-fruit raw materials;

— modeling of both chemical composition and physicochemical parameters, quality
indicators of innovative desserts using non-traditional vegetable raw materials, allows
to state that the developed dishes have high quality indicators (low carbohydrate
content, high content of fiber, minerals, organic acids) and meet the requirements of
consumers;

— according to the results of organoleptic evaluation of the studied samples of
whipped desserts, it should be noted that the use of blended semi-finished products
in innovative dessert technologies leads to improved consumer characteristics of the
dish;

— due to technological decisions, developed whipped desserts can be recommended
in preventive and dietary nutrition, which will expand the existing range.

The scientific novelty of the obtained results is that for the first time the use of
dogwood berries, cranberry and kiwi fruits in the technology of whipped desserts such
as “Sambuk” have been proposed.
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The practical significance of the obtained results is manifested in the possibility to
use the proposed modeling of new recipes and in their implementation in restaurants.

Prospects for further research are the ability to carefully assess the competitive
status of the range of functional culinary products.
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MOJIEJTIOBAHHS IHHOBAIIIITHOT TEXHOJIOTT{
IJIOOBO-ATINTHUX TECEPTIB

AxTyanbHicTh. HaykoBLi 6araTbox KpaiH BiI3HAUalOTh, 1[0 i3ka KOHTPOJIIOE Ta MOJENTIOE
pi3Hi byHKIi1 B opraHi3mi JoguHM i, IK HACTITOK, 6epe yJacThb y MiATPUMIIi 3J0pOB’S Ta 3ar0-
6irae 3HMKEHHIO PU3UKY BMHUKHEHHS DSy 3aXBOPIOBaHb. ACOPTMMEHT XapuyyBaHHS B 3aK/a-
JlaX peCTOPaHHOTO TOCIIOAapCTBA, HAPiBHi 3 TOPriBiIelo, € Ti€l0 CIOMYYHOIO JIaHKOIO, SIKa MOEN -
HY€ XapyoBYy IMPOMMC/IOBICTb i3 crioxkuBauamu. OKpiM TOro, 6araTOKOMIIOHEHTHICTb CTpaB, SIKi
MIPOTIOHYIOTH CIOKMBAYaM 3aK/IaJy PeCTOPAHHOTO OCIOAAPCTBA, YCKIALHIIOTCS YMCIeHHUMI
criocobamu KyaiHapHOi 06p0o6Ky. MeTol0 po6OTH € CTBOPEHHS MAaTEMATUYHOT MO IJIs BU-
3HAUeHHSI 6asiaHCy 6i0OriuHO aKTUBHUX PEUOBUH B PeLIENITYPHUX KOMITO3UIIISIX IeCepTiB BUTO-
TOBJIEHMX 3 BUKOPUCTAHHSM KyIasKHMX HamiB)abpMKaTiB POCIMHHOI CHMPOBUHN. 3aBIaHHIM
JOCTi)KeHHSI € BU3HAUEHHS CK/IaAy KyaXXHOI pelleNTypHOI CyMillli MO/Ie/IbHOI TTapy POCIMH-
HOTO MIOpe 3 MaKCUMMaJbHUM BMiCTOM 6iONIOTiYHO-aKTMBHMX peuoBMH. PesyinbraTm. HaykoBa
HOBJ3HA OTPMMAHMX Pe3y/IbTaTiB IOJSITa€ B TOMY, IO OGy/I0 BIeplle OTPMMAaHO MaTeMaTUUHi
Mojeni KynmaxkHUX Tap Ta MOCTimKeHO (i3MKo-XiMiuHi Ta OpraHOJIENTUYHI MOKA3HUKU iHHO-
BalliliHMX AecepTiB. BUKOPUCTOBYBaMM CydacHi MeTOaM OOCTiIKeHHS OpraHoNenTuyHi, Gisn-
KO-XiMiuHi; MaTeMaTuyHy OO6pOOKY eKCIepUMMEeHTATbHUX AAHUX MPOBOOMIM 32 IOMOMOTOI0
KOMIT'IOTEPHUX TEXHOJOTi/1. 3a pe3y/IbTaTaMy OPTaHOJIENITUYHOI OL[iHKY PeiiTMHIOBMIi 6a
JIecepry SIGMyKO-KU3MJI MEePeBUIIUB KOHTPOJABHUII 3pa30K Ha sSOyuyHOMy mope (97,72
npotu 91,18 6anis?). BUCHOBKM Ta 06roBopeHHs. Po3po6ieHi TexHOMOTii 36MBHUX AecepTiB
i3 BHECEHHSIM MOJIe/IbHMX KYTIasKHMX Map POCUIMHHOI CMPOBUHY BiITOBi/1al0Th BUMOTaM HOpMa-
TUBHOI JOKYMeHTallil Ta BUMOTaM CIIOKMBAYiB, 1110 TO3BOJISIE PO3LUIMPUTH aCOPTUMEHT L€l Tpy-
i ctpaB. HaykoBa HOBM3HA OflepsKaHNX Pe3y/IbTaTiB MOJISITae y TOMY, 0 6YII0 3aIIPOTIOHOBAHO
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MOZEMIOBAHHS CKIaAy Ta BUKOPUCTAHHS B TEXHOJOTiT 36MBHMX AecepTiB Tuiry «CamOyK» SIrop,
KU3WJTY, TUTO[TiB JKypaBJIMHH, KiBi Ta sI6/1yK. [I[pakTUYHEe 3HAUEHHS OTPUMAaHUX Pe3y/abTaTiB Mpo-
SIBJISIETHCSI Y MOXKIMBOCTI BUKOPUCTOBYBATH 3alIPONIOHOBaHe MOJIETIOBAaHHSI HOBUX TeXHOJOTi
Ta 'y BIIPOBaKeHHI iX y 3aK/IaJlax pecTOpaHHOTO roCIioapCTBa.

Kniouosi cnosa: pectopaHHa MPOIYKIis, KyIaskoBaHUiT HamiBhabpuKaT, MaTeMaTUYHE MO-
IleJIIOBAHHS, IeCepTH, OIliHKA SIKOCTi.
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MOJIEJINPOBAHUE NHHOBAIITMOHHO TEXHOJIOTUU
IMJI040BO-ATOAHBIX NTECEPTOB

AxTyanbHOCTB. YueHble MHOTMX CTPAaH OTMEYAIOT, YTO efa KOHTPOJIMPYET U MOAEIUPYeT
pasnuyHble QYyHKLIMYU B OPraHM3Me UesIOBeKa 1, KaK CJIe[ICTBUE, yYaCTBYeT B ITOJIepsKaHUy 3110-
POBbBSI ¥ MIPEIOTBPAIIAET CHYKEHME PUCKA BO3HUKHOBEHMs psifa 3aboneBaHuit. ACCOPTUMEHT
MUTAHUST B 3aBEIEHMSIX PECTOPAHHOTO XO3sI/ICTBA, HApaBHE C TOPTOBJIEN, SIBJISIETCSI TEM CBSI-
3YIOIMM 3B€HOM, KOTOpPOe 00beMHSIET MUIIEBYIO MTPOMbIIUIEHHOCTH ¢ moTpeduTtensmu. Kpome
TOr0, MHOTOKOMIIOHEHTHYIO GJTI0fI, KOTOPbIe IIPe/IaraloT MoTpe6uTessIM 3aBe/leHNsI PecTOpaH-
HOTO XO3SI/ICTBa, YCIOKHSIIOTCSI MHOTOUMCIEHHBIMM CTIIOCO0aMM KYIMHAPHOM 06paboTKM.

Llenvio pabGome! SIBNISIETCS CO3[aHNME MaTeMaTUUYECKO MOJenu IJisl OnpeneneHus GanaHca
6MOIOrMYeCK) aKTMBHBIX BEIIECTB B PELENTYPHBIX KOMITO3ULVSIX 1€CEPTOB M3TOTOBJIEHHBIX C
UCIIOMb30BAaHMEM KYMaKHbBIX MONyhabpUKaTOB PACTUTENbHOTO ChIPbsi. 3a/1aueii UCCIeT0BaHMS
SIBJISIETCSI OTIPENIE/IEHNE COCTaBa KyIaskHbIE PELIeNTYPHO CMeCK MOJAENTbHOM Mapbl PaCTUTENb-
HOTO II0pe C MaKCMMAaJIbHBIM COJIePKaHeM GMONTOTMYECKM aKTUBHBIX BEIIECTB.
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PesysnbraThl. HayuHas HOBWM3HA IIONYYEHHDBIX PE3YAbTATOB 3aK/IIOUAETCSI B TOM, UTO
BIIEPBbBIE TIOyUYEHUY MAaTeMaTHYECKIe MOMENM KyIMakKHbIX Tap U MCCaeq0BaHbl (PU3UKO-XUMU-
YyecKie ¥ Peosiornyeckye moKasaTem HOBbIX ecepToB. VICIonb30Ba/iM COBPEMEHHbBIE METObI
MCCIeOBAHMS OPTaHOENTUYEeCKIe, PUBMKO-XMMUYECKIE ; MATEMATUYECKYI0 06pabOTKY SKCIIe-
PUMEHTAIbHBIX TaHHBIX TPOBOIVIIN C TIOMOII[bI0 KOMITbIOTEPHBIX TEXHOIOTHIL. [10 pesyabraTam
OpPraHOJIEITUYECKOM OLEHKM PETUMHIOBBIN 6a/uT JecepTa si6JI0KO-KMU3UJT ITPEBBICUI KOHTPOJIb-
HbIIi 06pasel] Ha 16;104HOM TTIope (97,72 ripoTtus 91,18 6ayos?).

BeIBOIBI M 0GCYRAeHMe. BbIBOIbI U 06CykIeHMe. Pa3paboTaHHbIe peLenTypbl 30MBHUX
JeCePTOB C BHECEHMEM MOJIETbHbIX KYaXKHBIX AP PACTUTEIHHOTO ChIPbSI COOTBETCTBYET TPEGO-
BaHMSIM HOPMATUBHOI JOKYMEHTALMM Y TPeOOBAHUSIM TIOTPEOUTENEN, TT03BOJISIET PACIIMPUATD
ACCOPTMMEHT 3TO Tpymmbl 6o, HayuyHast HOBM3HA MCC/IEIOBAHMS 3aK/IIOUAETCSI B TOM, UTO
BIIepBbIe OBUIO MPEIJIOKEHO MCIIOb30BaHNME B TEXHONIOTUM 30MBHUX JecepToB Tuma «Camoyk»
SITOZbI KM3WJIa, KITFOKBBI, TUIOZbI KMBU U SI6/10K. [[pakTHuecKoe 3HaUEHMe MTOJYUeHHBIX Pe3y/IbTa-
TOB IIPOSIB/IIETCS] B BO3SMOKHOCTHM MCIIONIb30BaTh MTPEJIOKEHHOE MOZIeIMPOBAHSI HOBBIX Pelier-
TYD ¥ BO BHE[IPEHMM VX B 3aBEAEHMSIX PECTOPAHHOTO X03S1/1CTBA.

Knrouessle cnoea: pecTopaHHas IPOAYKIMS, KyIIaXKMPOBaHHBIN MoaydabpuKaT, MaTeMaTy -
YyecKoe MOJIeMPOBaHNME, IECEPThI, OL€HKA KauecTBa
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