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conomic and financial mechanisms of state regulation of the

development of tourism and resorts.

This will increase the amount of capital investment in the tourism

and resorts of Ukraine and become one of the main sources of revenues
to the state budget.
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Introduction. One of the important problems of the hotel-restaurant
conomy of Ukraine for today is development and implementation of a
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quality management system (QMS) (Azgaldov et al, 2011, 2015;
Topol'nik, Ratushnyj, 2008) [1-3]. Availability of QMS remains an
mportant tool in competitive struggle on the market of the hotel-
restaurant services (HRS) (Topol’nik, Ratushnyj, 2008) [3].

The complexity of the assessment of HRS is largely caused by
difficulties of formalization, generalization and analysis of evaluation
criteria, and definition of methods of their measurement. Therefore
qualimetric methods are most often used for setting quality service
parameters (Topol’nik, Ratushnyj, 2008; Kuzmin et al, 2017, 2018;
Niemirich et al, 2018; Dietrich et al, 2017) [3-7].

A qualitative index of a product is a quantitative characteristic of one
or several properties of a product, which characterize its quality, and is
considered in terms of certain conditions of its creation, exploitation or
consuming (Azgaldov et al, 2011, 2015; Topol’nik, Ratushnyj, 2008) [1-
3].

According to the amount of characterized properties the indexes are
divided into simple and complex (Topol’nik, Ratushnyj, 2008) [3].
Simple qualitative index identifies one of its properties (Sébédio, 2017,
Kuzmin et al, 2014-2017) [4, 8-11]. Complex index identifies several
properties of a product (Azgaldov et al, 2011; Topol’nik, Ratushnyj,
2008) [1, 3].

A product quantitative estimation is a set of operations, which
includes: qualitative indexes” nomenclature selection of a product, value
determination of these indexes and their comparison with basic indexes
(Niemirich et al, 2018; Kuzmin et al, 2018; Dietrich et al, 2017) [5-7].

Complex method of a product quantitative estimation is based on
expressing of the estimation rate by one number, which is a result of
grouping of selected simple indexes to one complex index (Azgaldov et
al, 2011, 2015; Topol'nik, Ratushnyj, 2008) [1-3].

Complex method of a product quantitative estimation is prevailing
(Wang et al, 2016; Rodgers, 2017; Perng, Oken, 2017) [12-14]. But, a
complex estimation of food products is not exclusive of differential
estimation, because in some cases high value of complex qualitative
mdex can disguise the low level of product’s quality according to some
simple indexes.

Each qualitative index, being a quantitative characteristic (extent) of
one of object’s quality model (fact) should reflect (to greater or lesser
extent) the ability (property) of the object (fact), meet public demands
(interests, values) in certain conditions. Therefore, in order to form a
qualitative index we should take into account following qualitative
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components: public demand, certain conditions, object and extent of its
meeting. Qualitative index should provide an answer to the question: to
what extent is this object (fact) able to meet public demand (interest,
value) (Topol'nik, Ratushnyj, 2008) [3].

Materials and methods. The daily ration of human nutrition
(breakfast, lunch, dinner) and the norms of the physiological needs of
the average person — to determine the complex quantitative assessment
of the quality of diets. An additive mathematical model as most
widespread in a qualimetry is used for joining the quality rating into the
generalized (complex) index. Methods — qualimetric (Azgaldov et al,
2011, 2015; Topol'nik, Ratushnyj, 2008) [1-3].

Method of a diet complex quantitative estimation (Topol nik,
Ratushnyj, 2008; Kuzmin O. et al. 2017) [3-4]:

1. Index values for set diets are determined from the formula:

M,
P == ;.1

TOSM,

M;; — content of nutrient materials in group j in nutrition products
mcluded in the diet.

2. Analogously, due to recommended norm, basic indexes are
determined:

. M”basic
P.baszc — Ty (52)

i basic
> M,

A/[l-]-b“m — regulatory / nutrient material in group ; of daily ration
material.

3. Simple indexes’ estimation of proteins, fats, carbohydrates is
calculated by the formula:

z

Ki]' = Pbasic > (53)

g
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P;; — index of a nutrient material in daily ration;

P> — basic (balanced) value of index of a nutrient material in daily

ration (according to norms of physiological needs);

z — index, that considers the influence of changing index value on
qualitative rate of an object, that is equal to plus 1 in proteins
and carbohydrates content estimating and minus 1 in fats
content estimating,.

4. Weight coefficient value of nutrient materials m;; is calculated by
the formula:

basic

> M;

basic

M;
My = e ey G4

Z M;
basic

M;

Complex qualitative index of meal due to nutrient materials equation
for two-level structure is determined from the adaptive model:

t 7;
K, =2Mj-2mij-1<,j, (5.5)
i=1 j=1

M; — weight coefficient value of nutrients.

Results and discussions. According to norms of physiological needs
of a common person at the age from 18 to 59 we have developed
complex qualitative index of meal: total amount of nutrient materials —
617 g (proteins — 88 g; fats — 107 g; carbohydrates — 422 g); total
amount of mineral matters — 11150 mg (Na — 5000 mg; K — 3750 mg;
Ca — 800 mg; Mg — 400 mg; P — 1200 mg); total amount of vitamins —
90,3 mg (B; — 1,6 mg; B,— 1,8 mg; Bs— 1,9 mg; C — 85,0 mg).

1. Complex quality rating of breakfast. Duc to norms of
macronutrients, mineral matters and vitamins content, included in
breakfast dishes, the calculation of nutrient materials found in menu
(Table 5.3).

According to the recommended norms of physiological needs basic
values have been determined from the formula (5.2). Basic qualitative
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indexes of macronutrients, mineral matters and vitamins are the
following: for proteins — P,”¥°=0,15; fats — P/*"*=0,17; carbohydrates—
P ¥1°=0 68: sodium — Py, =045 potassium — Px"*"*=0,34; calcium—
P ®°=0,07, magnesium — PMgbaSic=0,03; phosphorus— Pp"**=0.11;
thiamine — Pg5,"*“=0,02; ribofflavinum — Pp,"*=0,02; perydoxine —
Psd ™ =0,02; cevitamic acid — P,*=0,94.

Weight coefficient value of nutrient materials 7, has been calculated
due to the recommended norms of physiological needs by the formula
(5.4). Weight coefficients are the following: proteins — ,=0,50; fats —
my =0,40; carbohydrates — m.=0,10; sodium— 2,,=0,03; potassium —
mg=0,05; calcium— m,~0,25; magnesium— ,,,=0,50; phosphorus—
mp=0,17; thiamine — my;=0,36; ribofflavinum — mz,=0,32; perydoxine —
mps~0,31; cevitamic acid — m=0,01.

Table 5.3

Calculation of macronutrients, mineral matters and vitamins

content included in breakfast dishes

Name of the dish
£2 sT | £
5|1 2€| 3 | B | 22| E
Nutrient s 3 = E = E T < =
materials 2| £8 2 S bW 2 s
E} 1=Vl 2 S = - C = i
= 5 b0 3 z R = 3
Al 2= 2 £ gz 2
== 8=
<z ©
Weight, g 10 150 125 150 150 200 785,0
Macronutrients, g:
proteins 0,06] 120 [ 1790 | 15,60 | 11.40 | 3.80 | 49,96
fats 825| 422 | 6,60 | 1.35 | 1,35 | 3,90 | 2567

carbohydrates | 0,09] 12,90 | 7,00 | 112,80 | 74,55 | 24,80 | 232,14

Mineral matters, mg:

Na 7,40 915,00 | 775,00 | 15,00 [ 732,00 | 50,00 | 2494 40
K 230 | 457,50 | 266,00 | 186,00 [ 190,50 | 242,00 | 134430
Ca 220 47,10 | 22,00 | 27,00 | 39,00 | 122,00 | 259,30
Mg 0,30 29,40 | 25,00 | 24,00 | 52,50 | 18,00 | 149,20
P 1,90 84,00 | 178,00 | 130,50 | 124,50 | 120,00 | 638,90
Vitamins, mg;
B 0,00 0,11 0,07 | 02 0,24 0,00 0,67
B, 0,01 0,11 0,17 | 0,12 | 0,12 0,00 0,53
Bg 0,00 032 0,67 | 0,09 | 0,09 0,00 1,17
C 0,00 30,00 | 1,10 | 0,00 [ 0,00 0,00 | 31,10
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Absolute values of qualitative indexes of macronutrients, mineral
matters and vitamins calculated by the formula (5.1) are the following:
for proteins — P,=0,160; fats — P~=0,080; carbohydrates — P~=0,750;
sodium — Pn,~0,510; potassium — Px=0,270; calcium — P.,~=0,050;
magnesium — Pu=0,030; phosphorus — P=0,130; thiamine -
Pp;=0,020; nbofflavinum - Pp,=0,015; perydoxine — Pps=0,034;
cevitamic acid — P.=0,920. Obtained results are brought in the Table 5.4.

Table 5.4
Calculation of absolute values and simple qualitative indexes
Absolute values Simple qualitative indexes
2 5| 5 |.s 2| 5| 5 |.s
2| E| 8|58 2| E| &|ES
g 3 B |=E g 3 g |° &
el el

Macronutrients

P, 0,160 [ 0,160 | 0,18 | 016 | K, | 1,138 | 1.145 | 131 | 1,06

P, | 0,080 [ 0,100 | 0,14 | 0.14 | K; [ 2,079 | 1.710 | 1.19 | 121

P. | 0750 [ 0740 | 0,66 | 070 | K. | 1,075 | 1.075 | 0,97 | 1.03

Mineral matters

Pra ] 0,510 | 0390 | 038 | 047 | Ky, | 1,130 | 0,880 | 0.84 | 1,04

Pr | 0270 | 0310 | 0.15 | 025 | K¢ | 0.810 | 0,940 | 0.45 | 0.74

Pea | 0,050 | 0,050 | 0,09 | 007 | Ko, | 0,730 | 0,680 | 1,29 | 1,00

Pue | 0,030 | 0,052 [ 0,04 | 004 | Ky, | 0.850 | 1.460 | 1.07 | 100

Pr | 0,130 | 0188 | 034 | 017 | K» | 1.210 | 1,740 | 3,15 | 1.53

Vitamins

Py | 0,020 [ 0,046 | 007 | 0,04 | Ky | 1,130 | 2,610 | 4.18 | 2.00

P | 0,015 | 0,030 | 0,15 | 0,06 | Ky | 0,780 | 1,480 | 7.91 | 3.00

Prs | 0,034 | 0370 | 0,07 | 0.11 | Ky | 1,650 | 1,770 | 3.39 | 0.18

P. 09200880 | 0,69 | 079 | K. | 0980 | 0,940 | 0,74 | 0.85

Complex quality rating of daily rations

K, [ 127 | 169 | 338 | 2.11

Simple indexes’ quality rating of proteins, fats, carbohydrates has
been calculated by the formula (5.3) using data from Table 5.4. Simple
indexes’ estimation is the following (Figure 5.7): from proteins —
K,=1,138; fats — K=2,079; carbohydrates— K,=1,075; sodium-
Ky.=1,130; potassium— K3=0,810; calcium— K,=0,730; magnesium—
K=0.850;  phosphorus— Kp=1,210; thiamine - Kp~=1,130;
ribofflavinum — K3,=0,780; perydoxine — Kps~1,650; cevitamic acid —
K=0,980.
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Complex qualitative index of meal due to nutrient materials equation
for two-level structure has been determined from formula (5.5), in which
weight coefficient values (M) are for macronutrients — 0,35; vitamins —
0,55; mineral matters — 0,1. Due to the calculation results breakfast has
complex quality rate K,=1,27.

9.0

5

—CO—breakfast ~ —O— dinner
8,0 1 —O— supper —A— daily ration

Complex qualitativi
index

Figure 5.7 Single indexes of the quality of the diet

2. Complex quality rating of dinner. Due to norms of
macronutrients, mineral matters and vitamins content, included in dinner
dishes, the calculation of nutrient materials found in canteen menu is
provided (Table 5.5).

Absolute values of qualitative indexes of macronutrients, mineral
matters and vitamins calculated by the formula (5.1) are the following:
for proteins — P,=0,160; fats — P=0,100; carbohydrates — P~=0,740;
sodium Py,=0,390; potassium — Px=07310; calcium— P-,=0,050;
magnesium — Pu=0,052; phosphorus - P=0,188; thiamine -
Pp;=0,046; rbofflavinum - Pp,=0,030; perydoxine — Pps=~0,370;
cevitamic acid — P~0,880 (Table 5.4).
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Table 5.5
Calculation of macronutrients, mineral matters and vitamins
content included in dinner dishes

Name of the dish
BE &
@ et
-E = : -?é E = -E )
Nutrient | = -g 2« = 2 S s | 2
i = 2 g Z - = S = Total
materials | 2 2 5 = = = vl =
25| =22 h 2 @ | &
=] o = 54 2] o
£5| 8 £ E = = | &
- - 7| =
-] > @
Weight, g 150 500 100 150 100 50 | 200 | 1250,00

Macronutrients, g:

proteins | 2.88 | 12,80 | 1507 | 1481 ] 7.60 | 7.5 ] 0.2 | 60.85

fats 337 [ 10,90 | 6,67 390 | 1,10 [11.8] 0,0 | 37,74
carbo- 16,99 | 43,20 | 6,67 | 76,35 | 40,70 [74,0]16,0| 273,91
hydrates
Mineral matters, mg:
Na 164 40| 129,20 | 1089,33 | 988,50 | 538,00 36,0 | 0,0 |2990,43
K 549,60 [ 1073,0| 213,33 |256,50|206,00{90,0| 6,0 | 239443
Ca 70,80 | 93,00 | 70,27 | 81,00 | 38,00 [20,0| 1,0 | 374,07
Mg 81,60 | 75,00 | 84,27 | 94,50 | 49,00 | 13,0| 1,0 | 398 37
P 81,60 |279,00| 484,27 |351,00|156,00(69,0( 0,0 | 1420,87
Vitamins, mg;

B 0,04 | 048 0,56 0,36 | 0,18 |0,08/ 00| 1,70

B, 0,07 | 0,17 0,45 0,20 | 0,11 |0,08) 0,0 | 1,08

Bs 0,05 | 0,30 0,61 0,29 | 0,06 1006|00 | 137

C 19,08 | 12,40 | 0,93 0,00 | 0,00 10,00| 0,0 | 32,41

Quality rating of simple indexes for a group of nutrient materials has
been determined from the formula (5.3), as a result the values are the
following: for proteins — K,=1,145; fats — K=1,710; carbohydrates —
K~=1,075; sodium — Ky,~0,880; potassium — Kx=0,940; calcium —
Kc,=0,680; magnesium — Kj,,=1,460; phosphorus — K=1,740; thiamine
— K3=2.610; nbofflavinum — K3,=1,480; perydoxine — Kps~1,770;
cevitamic acid — K =0,940 (Table 5.4).

Complex qualitative index of meal due to nutrient materials equation
for two-level structure has been determined from formula (5.5). Due to
the calculation results breakfast has complex quality rate — K,=1,690.
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3. Complex quality rating of supper.
macronutrients, mineral matters and vitamins content, included in
supper, the calculation of nutrient materials found in canteen menu is

provided (Table 5.6).

Due to norms of

Table 5.6

Calculation of macronutrients, mineral matters and vitamins
content included in supper

Name of the dish
Nutrient materials % -_é ; ‘é % E En Total
6 = =< :5 é g Z
:*-é v é =~
Weight, g 250 100 200 550
Macronutrients, g:
proteins 25,28 7,40 0,20 3,88
fats 22,65 2,90 0,00 25,55
carbohydrates 49,65 51,40 16,00 117,05
Mineral matters, mg;
Na 1140,00 402,00 0,00 154200
K 487,50 125,00 6,00 618 50
Ca 352,00 25,00 1,00 378,00
Mg 152,50 3,00 1,00 156,50
P 511,00 872,00 0,00 1383,00
Vitamins, mg:

B 0,28 0,15 0,00 0,43
B, 0,83 0,08 0,00 0,91
Bs 0,35 0,06 0,00 041
C 4,00 0,00 0,00 4,00

Absolute values of qualitative indexes of nutrient materials
calculated by the formula (5.1) are the following: for proteins — P,=0,18;
fats — P=0,14; carbohydrates— P,=0,66; sodium — Py,=0,38; potassium
— Px=0,15; calcium — P¢,=0,09; magnesium — P,,,=0,04; phosphorus —
Pp=0.34; thiamine — Pg;=0,07; ribofflavinum — Pz,=0,15; perydoxine —

Pps~0,07; cevitamic acid — P.=0,69 (Table 5.4).

Quality rating of simple indexes of nutrient materials has been
determined from the formula (5.3), as a result the values are the
following: for proteins — K,=1,31; fats — K=1,19; carbohydrates —
K=097, sodium - K,,=0,84; potassium — Ky=045; calcium -
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Kc=1,29; magnesium— Kj;,=1,07; phosphorus — K=3,15; thiamine —
Kp=4,18; ribofflavinum — Kz,=791; perydoxine — K3s=3,39; cevitamic
acid — K,=0,74 (Table 5.4).

Complex qualitative index of meal due to nutrient materials equation
for two-level structure has been determined from formula (5.5). Due to
the calculation results supper has complex quality rate — K,=3,38.

4. Complex quality rating of daily ration. According to the canteen
menu original data is calculated for determination of daily ration (Table
5.7).

Table 5.7

Calculation of macronutrients, mineral matters and vitamins

content for daily ration

Nutrient Name of the dish

materials Breakfast | Dinner Supper Total
Weight, g 785,0 1250,0 550 2585.0

Macronutrients, g:
proteins 49,96 60,85 32,88 143,69
fats 25,67 37,74 25,55 88.96
carbohydrates 232,14 273,91 117,05 623.1
Mineral matters, mg:
Na 249440 2990.43 1542,00 7026.83
K 1344,30 239443 618,50 435723
Ca 25930 374,07 378,00 1011,37
Mg 14920 398,37 156,50 704,07
P 638,90 1420,87 1383,00 3442 77
Vitamins, mg;

B 0,67 1,70 0,43 2.8
B, 0,53 1,08 0,91 2,52
Bs 1,17 1,37 0,41 2,95
C 31,10 32,41 4,00 67,51

Absolute values of qualitative indexes of nutrient materials are the
following: for proteins — P,=0.16; fats — P~0.14; carbohydrates —
P=0,70; sodium — P,=0.47; potassium — Px=0,25; calcium — P.,=0,07,
magnesium— P,,=0,04; phosphorus— P»=0,17; thiamine — Pp;=0,04;
ribofflavinum — Pp,=0,06; perydoxine — Pps~0,11; cevitamic acid —
P=0,79. The results are brought in Table 5.4.

Quality rating of simple indexes of nutrient materials has been
determined by the formula (5.3), as a result the values are the following:
for proteins — K,=1,06; fats — K=1,21; carbohydrates — K;=1,03; sodium
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— Kn=1,04; potassium — Kyx=0,74; calcium — K,=1,00; magnesium —
Kig=1,00; phosphorus— K»=1,53; thiamine — K3,=2,00; ribofflavinum —
K3=3,00; perydoxine — Kzs~0,18; cevitamic acid — K=0,85.

Complex qualitative index of meal due to nutrient materials equation
for two-level structure has been determined from formula (5.5). Due to
the calculation results daily ration has complex quality rate K,=2,11.

Obtained values of complex qualitative index of breakfast, dinner,
supper and daily ration are brought in Table 5.4.

Due to the data, we can draw a conclusion that the biggest value of
the complex index Kj,,,=3,38 is obtained in supper, the lowest value is
typical for breakfast Ky,;,=1,27. Whereas, breakfast is considered to be
the most balanced meal with value K=1,27, which is close to the
optimal value of complex quantitative rating K,=1,00. Quality rating of
daily rations in hotels and restaurants provides an opportunity to
determine diet balance due to the norms of physiological need for daily
ration.

Conclusions. Method of quality rating of daily rations in hotels and
restaurants 1s considered. The structure of qualitative indexes and results
of experimental resecarch of complex diet quantitative rating are
represented. Taking into account the norms of physiological need of a
common person, complex qualitative rate of one meal and daily ration in
a canteen 1s calculated. For this daily ration, complex qualitative indexes
for group of macronutrients, mineral matters and vitamins are identified.
The most balanced values of the complex qualitative index are
determined which are common to breakfast with rate K;=1,27.
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