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Objective. The objective of the article is the scientific substantiation and practical
development of the technology of a functional semi-finished product for sweet dishes and drinks based
on pumpkin, quince and sea buckthorn puree.

Methods. Sampling was carried out in accordance with DSTU 1SO 874-2002, preparation of
samples for laboratory analyzes — in accordance with DSTU 7040:2009. Physico-chemical indicators
were determined in accordance with DSTU 8639:2016 "Fruit purees and semi-finished products.
General technical conditions”, as well as: content of dry substances in raw materials - according to
DSTU ISO 751-2004, mass fraction of soluble solids — by refractometric method according to DSTU
ISO 2173:2007; mass fraction of titrated acids (in terms of malic acid) — according to DSTU
4957:2008; content of ascorbic acid — according to B. P. Pleshkov; protein content was determined
by the Kjeldahl method; pectin substances were determined by the titrimetric method; ash was
determined according to DSTU 4913:2008 "Fruits, vegetables and processed products. Methods of
determining mineral impurities"; fiber — according to Henneberg and Shtomann according to DSTU
1SO 5498:2004 "Food and agricultural products. General method for the determination of crude
fiber content" (ISO 5498:1981, IDT), carotene — by spectrometric method according to DSTU ISO
6558-2:2004 "Fruits, vegetables and processed products. Determination of carotene content". Part
2. Standard methods (ISO 6558-2:1992, IDT).

Results. The technology of a functional vegetable semi-finished product based on pumpkin,
quince and sea buckthorn puree has been developed. The use of semi-finished products will simplify
the technological process of preparing sweet dishes and drinks, as well as improve the nutritional
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and biological value. The developed semi-finished product has a high nutritional value and is a
source of functional ingredients: pectin substances, carotenoids, flavonoids, fiber, minerals.
Key words: functional mashed semi-finished product, desserts, drinks, nutritional value.

Formulation of the problem. Humanity is faced with an ever-increasing increase in the
consumption of sweets, which undoubtedly affects the overall the state of people's health, including
the state of the cardiovascular, digestive, and hormonal systems of the body. Excessive sugar
consumption leads to an increase in the number of bacteria in the oral cavity, which, in turn, causes
caries and thinning of tooth enamel. The use of vegetable purees in food production has great practical
benefits, as it will help make a traditional dessert not only tasty, but also healthy, enriching the product
with fiber, pectin, vitamins, enzymes, mineral salts, antioxidants. Vegetable purees have a high
content of vitamins C and P, which is the basis for their use to fortify finished products. This
technology can also be useful from an economic point of view, since its use entails a reduction in the
use of egg-containing mixtures, sugars, food colors and flavors [1].

The source of natural biologically active substances are purees, juices, extracts, decoctions of
fruits, vegetables, cultivated and wild berries, medicinal herbs, etc. Therefore, an urgent issue for this
type of product is the improvement of the recipe of the existing assortment of sweet dishes due to the
use of natural plant components of high biological value.

According to the type of raw material, plant additives can be divided into vegetable, fruit (fruit
and berry) and grain, and according to the type of processing, plant additives are in the form of purees,
pastes, jams, juices, extracts, wort, syrups, decoctions, infusions, powders, grits, flour, meal, pomace,
in some cases — in its natural form [2].

Sweet dishes and desserts are in great demand among consumers. However, these products,
as a rule, have an unbalanced chemical composition, high calorie content, high content of fats and
carbohydrates, relatively low protein content and insufficient amount of biologically active
substances.

Comprehensive studies of some herbal additives have shown that their introduction increases
the foaming and emulsifying ability of milk and egg proteins and improves the quality of finished
products from them both in terms of organoleptic and physicochemical indicators. Explaining the
positive effect of the introduction of berry purees, scientists assume the possibility of interaction of
pectin substances contained in the puree with amino acids of proteins, and the formation of protein-
carbohydrate complexes, which, due to surface-active properties, increase the foam-forming ability
and stability of the foam. The negative effect with large dosages of berry puree is explained by further
dilution of the protein-sugar mixture [3].

In the aspect of solving this problem, research in the field of developing new technologies for
drinks and sweet dishes using non-traditional plant raw materials, which contribute to the stabilization
of vision and the prevention of its diseases, are timely and relevant. Pumpkin, quince and sea
buckthorn are a source of valuable components that are recommended for the prevention of eye
diseases (carotenoids, pectin substances, phenolic compounds, macro- and microelements, etc.), but
are almost not used in restaurants, which indicates the need to create semi-finished products based on
them , which will allow to significantly simplify the technological process and rationally use valuable
natural plant resources.

Analysis of recent research and publications. In summer and autumn, almost all fruits are
available and relatively cheap, and in order to preserve these products for the cold season, it is enough
to process them into berry and fruit semi-finished products. Subsequently, they will become an
excellent raw material for the production of marshmallows, marmalade, jam, ice cream, jelly, pie
fillings and many other products. Semi-finished products are made from cultivated and wild fruits
and berries: pears, apples, raspberries, dogwoods, blackberries, lingonberries, oranges, lemons, etc.
Only ripe fruits that are not damaged by pests or agricultural diseases are used for production. As a
rule, semi-finished products are created from a single type of product [4].

Possibility to reduce storage and transportation costs, to smooth out the seasonality of canning
production and the growing demand for purees, reconstituted juices with pulp, nectars, sauces and
food fillers, contribute to the spread of concentrated semi-finished products throughout the world. On
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the quality indicators of concentrated purees semi-finished products are affected, first of all, by the
viscosity of the fruit masses, a sharp increase in which during concentration slows down the process
of moisture removal, complicates the operation of vacuum evaporators, and contributes to the
deterioration of the organoleptic characteristics of the finished product.

Viscous-plastic properties of pureed fruit masses determined by the content of pectin
substances, their condition (protopectin, soluble pectin, intercellular substance pectin). Highly
methoxylated pectin substances act as thickeners, low methoxylated ones act as electrolytes and,
under certain conditions, can be separated from the liquid phase of the colloidal system. Cell wall
protopectin does not have thickening properties and does not affect the viscosity of the puree-like
fruit mass. Thus, with the same content of pectin substances in the raw material, the viscosity of the
fruit mass depends on the ratio of the forms of pectin substances in it [5].

In recent years, vegetable semi-finished products and concentrates of various composition and
functional purpose have become increasingly common in the production of culinary products, in
particular, whipped sweet dishes. They make it possible to increase the biological value and reduce
the cost of production by reducing energy consumption and reducing the number and duration of
technological operations [6], have longer storage terms compared to fresh vegetables, fruits and
berries [7].

The analysis of literary sources [8] shows that the range of semi-finished products for the
production of whipped sweet dishes and products is quite narrow, but the growing market needs and
supply of such semi-finished products are quite large, so it is advisable to study them in more detail
and develop new technologies [9]. On the basis of in-depth research, the authors [10, 11] gave a
scientific justification for the possibility of using pumpkin, carrot, sea buckthorn puree for the
preparation of jellies, mousses, sambukas, jelly according to traditional technologies [12], which
contain low-esterified pectins [13], which differ in pronounced protective properties [14].

Thus, vegetable, fruit and berry purees are valuable raw materials for the production of sweet
whipped dishes and drinks for schoolchildren, therefore the work on the creation of new resource-
saving technologies for the processing of vegetable raw materials is relevant and promising.

Objective of the article is the scientific substantiation and practical development of the
technology of a functional semi-finished product for sweet dishes and drinks based on pumpkin,
quince and sea buckthorn puree.

Presentation of the main study material. In recent years, more and more attention has been
paid to the problem of finding fundamentally new additives during the preparation of dishes with a
foam structure, which would allow saving traditional foam and structure formers and at the same time
improve the nutritional and biological value of the final products [15, 16]. We have developed a semi-
finished product (puree) based on pumpkin and quince with sea buckthorn, the raw material
consumption standards for its production are given in the table. 1.

Table 1 — Raw material consumption standards for the production of 100 kg of semi-product

Losses and waste, % Consumption
The name of the Estimated durine orimar norms of raw
raw material bookmark rates g primary b o materials per 100
raw materials, kg processing, when mixing, kg of finished
blanf:hlng, packaging products, kg
wiped
Pumpkin 105 25 5 73,5
Quince 130 25 5 91,0
Sea buckthorn 6 30 5 3,9
Sugar 10 - - 10
Product output 257 — — 184.4

An analysis of methods for concentrating puree-like fruit masses showed that the maximum
degree of concentration of the mass is limited by its viscosity and the presence of pulp particles. The
use of a relatively new method of concentration with fractionation of finely pureed fruit mass is
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promising, but requires additional research and the search for opportunities to reduce the viscosity of
the mass without negative consequences for the quality of products made from this semi-finished
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The technological diagram of the semi-finished product is shown in fig. 1.

Figure 1 — Technological scheme of puree-like semi- product
During the thermal action in the process of culinary processing or industrial processing,
changes in the chemical composition occur, associated with a change in the spatial orientation of
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cellular structures, inactivation of enzymes, processes of oxidation of the pigment complex, partial
destruction of some vitamins, etc.
Table 2 shows data on the nutritional value of the semi-finished product.

Table 2 — Chemical composition of puree-like semi-product

Name Units of Pumpkin puree Puree-like semi-product
indicator meas. (control)

Water % 76,2+1,15 75,6%1,15
Protein -//- 0,32+0,01 0,3540,01
Lipids -//- 0,2+0,02 0,1£0,02

general -//- 21,3140,04 21,1740,04
Carbo-
hydrates | Mmono- and - 16,3+0,4 19,2:+0,4

disaccharides T T
Cellulose -//- 0,6+0,01 0,5+0,01
Pectin -//- 1,0440,03 1,2840,03
Organic acids -//- 0,63+0,03 0,94 +0,03
Ash -//- 0,30+0,01 0,40+0,02
B- carotene mg/100 g 197,240,2 241,840,1
Ascorbic acid mg/100 g 11,70£0,02 25,9040,02
Energy value kkal/100 g 94,9 90,7

The analysis of the data presented in Table 2 shows that the quince-pumpkin semi-finished
product with sea buckthorn has a high nutritional value, which is largely determined by its mineral
and vitamin composition. The results of the experiments showed that the use of sea buckthorn puree
in the production technology of a semi-finished product based on pumpkin and quince gives it a
certain color, that is, the puree can be considered as a source of natural dyes of phenolic origin. It is
also advisable to use sea buckthorn as a raw material with a stable color effect for obtaining mashed
potatoes with an increased content of biologically active substances. Generalized experimental data
on the technological properties and nutritional value of the semi-finished product made it possible to
develop the technologies of desserts, smoothies and drinks with the aim of their implementation in
the practice of restaurant enterprises.

Thus, the conducted studies testify to the high quality of the developed semi-finished
product, which makes it possible to recommend it for use in the production of a wide range of sweet
dishes and drinks that are very popular among schoolchildren, which will allow to significantly enrich
diets with biologically valuable functional ingredients. The introduction into the food industry of food
products using plant raw materials that have functional properties is a very promising direction of the
development of modern technology due to the variety, cheapness, widespread distribution of plant
raw materials, as well as the peculiarities of its chemical composition and technological properties.

Conclusions. Thus, the developed semi-finished product, which is a source of carotenoids,
pectin, fiber, and minerals, is recommended for the production of functional products (sweet dishes
and drinks). In the future, it is planned to determine the rheological characteristics of the developed
semi-finished product and prove its functional properties (physiological action).
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Mema. Memoto cmammi € Haykoge OOIPYHMYBAHHA MA NPAKMUYHA PO3POOKA MeEXHON02iT
@yHKyioHanbHo20 Hanighabpuxamy 0ns CONOOKUX CMPA8 | HANoie Ha OCHOGI niope 3 eapdy3a, areu
ma ooninuxu.

Memoou. Biobip npob npoeoouecs 6ionogiono oo JJCTY ISO 874-2002, npucomyeanns npob
00 ntabopamopuux ananizie — 6ionosiono 0o JJCTY 7040:2009. @izuxo-ximiuHi NOKAZHUKU BU3HAYAIU
8i0nogiono do J{CTY 8639:2016 «llrope-nanieghabpuxamu ¢pykmosi. 3azanvhi mexHiuni ymosuy, a
maxodic: emicm cyxux peuoeun y cupoeuni — 3a JJCTY ISO 751-2004,; macogy wacmky po3uuHHUX
cyxux pevosun — peppaxmomempuunum memooom sa JJCTY ISO 2173:2007; macoey uacmky
mumposanux Kuciom (y nepepaxynxy Ha abnyumy kuciomy) — 3a JCTY 4957:2008; emicm
ackopbinoeoi kucromu — 3a Iliewxosum b. II.; emicm 6inka euznauaiu memooom K'envoans;
NeKMUHOB] PedOoBUHU BUSHAYATU MUMPUMEMPUYHUM MemoOoM, 301y eusnauanu 32iono 3 JJCTY
4913:2008 «Dpyxmu, oeoui ma npooykmu nepepobneHus. Memoou 6usHauyeHHs MIHepaTbHUX
domiwoxy, Kiimxkosuny — 3a I ennebepeom i Lllmomannom 3a JJCTY ISO 5498:2004 «IIpoodyxmu
Xap4osi CilbCbK020Cno0apcoki. 3a2anvHutl Memoo usHauenHs emicmy cupoi kaimxosuruy (ISO
5498:1981, IDT),; kapomun — cnexkmpomempuurum memooom 3a JJCTY ISO 6558-2:2004 « Dpyxkmu,
0804l ma npodykmu nepepodnenHs. Busnauenusn emicmy xapomunyy. Yacmumna 2. Cmanoapmmi
memoou (ISO 6558-2:1992, IDT).

Pesynomamu. Po3pobreno mexnonoeito yHKYIOHAIbHO20 POCIUHHO20 HANIBHabpuKamy Ha
OCHO8I niope 2apbysa, avisu ma ooninuxu. Buxopucmanmns naniegpabpuxamy 003601ums Cnpouysamu
MEeXHON02IYHULL NpoYec NPUSOMYB8aHHs COJIOOKUX CIMPAs i HaNnois, a MaKo’C NOIINULYBAMU XAPYO8Y
ma 6ionociuny yinnicmo. Po3pobnenuii Hanispabpuxam iOpI3HAEMbCA BUCOKOK XAPH0B80I0
YiHHICMIO ma € 0xcepeniom (QYHKYIOHATbHUX [HePeOiEHMIB. NeKMUHOBUX PEeYOB8UH, KAPOMUHOIOIs,
¢hnasonoiodis, KNimKOBUHU, MIHEPATLHUX PEYOBUH.

Knrowuosi cnoea: ¢hynkyionanvruti niopenodionuil Hanisgabpuxam, decepmu, Hanoi, Xxap4osa
YIHHICMD.
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