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SMOOTHIES: INGREDIENTS, MANUFACTURING TECHNIQUES,
AND QUALITY EVALUATION

Smoothies are popular non-alcoholic beverages prepared at home or produced in enterprises from a variety of types of raw
materials. The technique for smoothie production depends on the ingredients used, particularly on their preparation methods. To
ensure a uniform consistency, the mixture of ingredients is homogenized. To extend shelf life, smoothies are pasteurized or subjected to
alternative processing methods, such as high-pressure treatment. The primary ingredients in smoothies are fresh or processed fruits,
vegetables, and berries. Additionally, smoothies may contain milk, yogurt, plant-based milk, mineral water, and various functional and
technological additives. The aim of this study was to categorize smoothie ingredients by origin, degree of processing, and functional
characteristics, analyze the manufacturing techniques, and develop a comprehensive index for evaluating smoothie quality. All raw
ingredients can be grouped into the following categories: plant-based ingredients, liquid ingredients, concentrated and dry ingredients,
sources of fat and protein, flavour and aromatic ingredients, and functional and technological additives. Such categorization
enables the identification of the functional role of each ingredient in the beverage. The scientific novelty of this research lies in the
systematic grouping of smoothie ingredients according to origin, processing level, and functional purpose. The proposed equation
for determining the comprehensive quality index of a smoothie also holds theoretical significance. Practically, the comprehensive
quality index facilitates an objective evaluation and comparison of smoothies prepared from different raw materials and processed
using various techniques, while accounting for the relative importance of their properties for consumers. The weighting coefficients
of smoothie properties may vary depending on the functional purpose of the beverage. More important properties are assigned higher
weighting coefficients, determined through expert surveys. The quality index is also based on how closely the actual values of the
smoothie s properties correspond to their optimal levels. The smoothie quality index is particularly useful during the development of
new smoothies, supporting their evaluation and comparison with products already available on the market.

Keywords: smoothie, beverage, beverage raw materials, smoothie ingredients, beverage technology, beverage quality.

Statement of the problem and its relevance.
Smoothies are a popular breakfast option and are
commonly prepared using fruit, milk, oils, and sugar [23].
According to S.G. Nieva et al. [30], the consumption
of fruit- and vegetable-based smoothies has increased
worldwide. Smoothies provide a convenient means to
consume nutrients and bioactive compounds [3]. They are
a rich source of anthocyanins, flavonols, phenolic acids,
flavan-3-ols, iridoids, dietary fibre, and vitamin C, which
provide numerous health benefits [44]. Smoothies are
typically semi-liquid with a thick consistency [20].

In most cases, a smoothie is a 100% blend of fruits
without added sugars, additives, or concentrates. Its
nutritional profile is therefore closer to that of whole fruits,
as it contains crushed fruit components such as flesh and
pulp [1]. Milk-based smoothies consist of blended cow’s
milk combined with other ingredients (e.g., sugar, dahi,
pectin, banana, carrot juice extract) [32]. Cereals are also

used as ingredients in smoothies. R. Rani et al. [36] noted
that combining sorghum flour with milk and vegetable
or fruit juice enables the development of a functional
breakfast beverage. A novel, dried, easy-to-prepare form of
smoothie has been developed using freeze-drying, which
extends shelf life and preserves the nutritional integrity of
the ingredients [34].

A promising direction is the development of smoothies
enriched with powdered plant-based ingredients, as well
as the production of powdered smoothies. Such products
offer several advantages, including extended shelf life,
simplified transportation and storage, and the possibility
of combining diverse ingredients to create novel flavours
and enhanced nutritional profiles. In addition, powdered
smoothies can be consumed year-round, regardless of the
seasonal availability of fruits, vegetables, berries, nuts
and grains. It is important to classify smoothie ingredients
according to their functional properties, analyse
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processing techniques in relation to the ingredients
used, and develop a comprehensive index for assessing
smoothie quality.

Analysis of recent research and publications.
Smoothies are non-alcoholic liquid refreshment beverages
that can be made from fresh or frozen fruits or vegetables.
A. Srivastava et al. [39] noted that they can be blended
with crushed ice, ice cream, lemonade, tea, spices, or
condiments. Various smoothie formulations incorporate
ingredients such as carrot, orange, figs, cherries, tomatoes,
kiwi, fennel, spinach, aloe vera, beetroot, cucumber,
broccoli, coconut milk, ginger, pepper, psyllium husk,
nuts, sorghum flour, chickpea flour, animal milk, skim
milk, cream, and plant-based milk [39]. Smoothies may
also be based on fruits and berries such as apples, pears,
strawberries, blackberries, raspberries, chokeberries,
bilberries, cranberries, blackcurrants, and honeysuckle
berries [44]. In addition, pulps from exotic fruits, such as
mango, papaya, sapota, and banana, as well as pineapple
juice, are frequently used as smoothie ingredients [4].

Smoothies, consisting mainly of fresh fruit, vegetable,
berries, and juices, are part of a growing trend towards
health-promoting nutrition [44]. D. McCartney et al. [25]
highlighted that smoothies are popular breakfast foods,
particularly among younger age groups [22], and can help
increase fruit and vegetable intake in individual diets [26].
Based on their nutrient profile, smoothies can be considered
so-called superfoods [31].

In smoothies, fruits and vegetables are the primary
dietary sources of carotenoids, which can act as antioxidants
and contribute to skin protection against the damaging
effects of UV light [40]. N.H. Alsubhi et al. [2] emphasised
that certain smoothie ingredients, such as pomegranate
pomace, are rich sources of polyphenols and dietary
fibre. As noted by M.V. Fernandez et al. [11], vegetable
by-products represent promising sources of high-value
compounds, including fibre, antioxidants, and essential
fatty acids, which can be used in extract form as functional
ingredients in smoothies (e.g., beet leaf extract can enhance
the phenolic content of smoothies). Incorporating dietary
fibre derived from post-harvest vegetable processing
by-products into fruit smoothie formulations may enhance
the retention of bioactive compounds during processing
and storage [10]. Additionally, soybean and mung bean
milk have been proposed as innovative ingredients for
smoothie production [27].

The aim of this study is to categorize smoothie
ingredients, evaluate their manufacturing techniques, and
develop a comprehensive index for assessing smoothie
quality.

Materials and methods. The study employed methods
ofanalysis and synthesis of scientific information to develop
a categorization of smoothie ingredients and examine
manufacturing techniques depending on the raw materials
used. A hierarchical approach was applied to establish a
classification of smoothie properties. Qualimetry methods
were used to develop an equation for determining the
comprehensive quality index of smoothies.

Summary of the main research material. According
to processing techniques and formulation, smoothies
differ in textural characteristics, which can be smooth
and fluffy, sticky and slimy, or grainy and coarse [21].
The physicochemical properties of fresh smoothies
formulated with plant-based ingredients are presented
in Table 1. Smoothie properties vary as follows: total
soluble solids, 2.7-19.0 °Brix; acidity, 0.30-0.74%; pH,
3.35-4.57; total sugars, 8.3—15.8%; total carotenoids,
0.05-1.29 mg/100 g; density, 1048-1054 kg/m3 [28];
omega-6, 0.02-0.56 g/kg, and omega-3, 0.01-0.40 g/kg
[23]; vitamin C, 41.6-95.4 mg/100 g; and total phenolics,
51.4-213.3 mg GAE/100 g [29]. Therefore, the properties
of plant-based smoothies depend on the composition and
proportion of their ingredients.

The categorization of smoothies based on the
ingredients used is presented in Table 2. All smoothie
ingredients can be grouped into the following categories:
plant-based ingredients, liquid ingredients, concentrated
and dry ingredients, sources of fat and protein, flavour
and aromatic ingredients, and functional and technological
additives. Each of these categories contains subgroups.
Ingredients within these subgroups exhibit distinct
functional characteristics, including the provision of
flavour, colour, texture, and nutritional value; enhancement
of sweetness; acting as a solvent; contributing to
fortification with minerals, vitamins, and other bioactive
compounds; supplying protein, fat, dietary fibre, and
probiotics; supporting gut microbiota; extending shelf life;
and improving consistency and stability.

Smoothies can be prepared at home from fresh,
unprocessed fruits and vegetables or produced industrially,
undergoing processing steps such as homogenization,
thermal treatment, and the addition of preservatives to
enhance beverage stability [17]. Smoothies are typically
consumed fresh or stored for short periods (1-3 weeks)
under refrigeration, which can affect their colour and
polyphenolic composition [5].

The process of preparing a smoothie depends on the
ingredients used (Fig. 1). When fresh fruits, vegetables,
berries, parsley, dill, and leafy vegetables are employed,
they are first washed under running water. During the
pre-processing stage, depending on the type of fruit or
vegetable, items are inspected, peeled, and seeds and
stems are removed; vegetables (e.g., table beet) may be
boiled and chopped into small pieces, whereas berries are
generally left whole.

Smoothie preparation involves a breakdown of plant
parenchyma, resulting in a dispersed system consisting of
a liquid phase (soluble solids) and a solid phase (insoluble
solids) [15]. When the beverage is prepared using frozen
fruits, vegetables, or berries, the frozen ingredients are
defrosted in air at room temperature or by microwave
defrosting, and during the pre-processing stage they
are chopped into small pieces (except for berries). Bulk
ingredients, such as fruit, vegetable, or berry powders, milk
powders, plant-based milk powders, seeds, nuts, flakes,
and flours, are first cleaned (powders, spices, and flours are
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Table 1 — Physicochemical properties of plant-based smoothies

‘s Total Total Total
Smoothie ingredients ;l"oolzzlss(g]l;lrl;)l‘e) ﬁ:;?cltzc(l‘:f)) pH sugars | polyphenols | carotenoids
(%) (mg/100 g) | (mg/100 g)
Papaya, mango, and pineapple' 15.0 0.33 4.29 13.6 63.3 1.29
Papaya, mango, phalsa, and watermelon' 12.9 0.46 3.88 11.2 54.0 1.17
Sapota, pineapple, and watermelon' 17.5 0.30 4.57 14.7 88.7 0.73
Sapota, purple grape, and pomegranate' 17.9 0.33 4.02 14.4 123.6 0.14
Sapota, pineapple, and pomegranate’ 18.5 0.31 4.33 15.8 158.3 0.16
Papaya, banana, and pineapple’ 17.0 0.52 4.18 13.3 78.0 0.87
Papaya, banana, and green grape' 19.0 0.57 3.94 15.4 65.6 0.89
Apple, rhubarb, strawberry, and chokeberry? 11.9 0.73 n.d. 8.3 347.0 n.d.
ﬁpple, rhubarb, strzawberry, chokeberry, and 12.0 074 nd. 8.7 426.8 nd.
oneysuckle berry

Pumpkin and purple carrot® 7.9 n.d. 4.37 n.d. 39.2 0.07
Banana and purple carrot® 12.7 n.d. 4.35 n.d. 47.4 0.05
Banana, pumpkin, and purple carrot? 12.2 n.d. 4.45 n.d. 46.6 0.11
Carrot and water* 2.7 2.05* 3.35 n.d. 148.7 n.d.
Apricot, mango, acerola, passion fruit, and cupuagu® 13.5 n.d. 3.59 n.d. 71.7 n.d.
Sﬁ‘gggg;ﬂ;‘g; cherry, raspberry, apple, cranberry, 13.8 n.d. 3.56 n.d. 66.4 n.d.
Kiw,pineapple,lemon, green te, mint, and 141 nd | 345 | nd | 733 nd
Cucumber, broccoli, and spinach® 43 0.22% 4.49 n.d. 15.1 n.d.
gzarl:llge juice, apples, carrots, beet leaves, and beet 10.0 nd 386 nd 68.0 nd

Note: n.d.: no data; *g citric acid/100 mL.

Source: prepared on the basis of research data by 'K. Balaswamy et al. [4], M. Waszkiewicz et al. [44], M. Kidon & PA.
Uwineza [20], “A.S. Formica-Oliveira et al. [14], °S.C.S.R.D. Moura et al. [28], °N. Castillejo et al. [8], and "M.V. Fernandez
etal. [13]

Table 2 — Categorization of smoothie ingredients

Group Subgroup Ingredients Functional characteristics
1 2 3 4
Fruits, vegetables, and berries in fresh, frozen,

Plant-based

Natural plant-based
ingredients

dried, or cooked forms; parsley, dill, leaf
vegetable in fresh or dried forms

Provide flavour, colour, texture, and
nutritional value

Grain products

Flakes, flake powder

ingredients
Processed plant- -
. . Purees, juices, and syrups Enhance flavour, texture, and sweetness
based ingredients
Purified drinking water Acts as a solvent
Water-based Acts as a solvent, provides hydration, and
Carbonated or non-carbonated mineral water | contributes to fortification with minerals and
Liquid salts
ingredients Dairy Milk, kefir, yogurt Provide protein, fat, and probiotics
Plant-based Plant-based milk formulated with oat, soybean, | Provide protein, fat, texture, and an
beverages coconut, hazelnut, almond, and others alternative to dairy products
Other beverages Tea, coffee, lemonade, and others Contribute flavour and functional properties
Powders Fruits, vegetables, and berries powders Thlc.kenmg; provide concentrated source of
c d nutrients
oncentrate : - - - - -
Dry milk and milk . . Thickening; provide concentrated nutrients,
gnd dry substitute products Dry dairy or plant-based milk protein, and texture enhancement
ingredients

Thickening; provide carbohydrates and fiber

Flour Rice, almond, and others Enhance texture and nutritional content
Seeds Whole, ground (powder) Provide fat, protein, and fiber
Nuts Almonds, walnuts, cashews, and others Provide fat, protein, and fiber; contribute
flavour and texture
Sources of fat Provide fat and enh toxt q
and protein Fats Vegetable oils rovide fat and enhance texture and energy

value

Combined products

Ice cream, frozen desserts

Contribute fat, flavour, texture, and
sweetness
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The end table 2

1

2

4

Flavour and

Flavouring agents

. and aromatic Spices and herbs Contribute flavour and aroma
aromatic ingredients
ingredients - - -
Sweeteners Sugar, sugar substitutes, honey, and others Provide sweetness and caloric value
Bioacti N . . . .. .
Functional COE?C;J; ds Vitamins, minerals, pectin, fiber, and others Provide additional nutrients
additives L — ——
Probiotics Lactobacilli Support gut microbiota
, Preservatives Citric acid, ascorbic acid, lemon juice, Extend shelf life
Technological rosemary extract, and others
additives - i . -
Stabilizers Pectin, xanthan gum, guar gum, carrageenan, Improve consistency and stability

and others

Source: developed by the authors

sieved; and nuts are shelled). During pre-processing stage,
nuts, seeds, and flakes are crushed. Dried ingredients,
including herbs, fruits, vegetables, berries, parsley, and
dill, are first sorted to remove damaged material and then
crushed. Pre-processing generates waste, including peel,
shells, and husks.

The next stage of smoothie production is the mixing
of ingredients according to the formulation. To the pre-
processed ingredients, additional components may be

Fresh ingredients Frozen ingredients

added, if specified, including water, mineral water, milk,
kefir, yogurt, puree, juice, syrup, plant-based milk, tea,
coffee, lemonade, ice cream, frozen dessert, vegetable oil,
sugar, sweetener, and bioactive compounds. In smoothies
formulated with milk and plant-based ingredients, a milk
content exceeding 30% can result in protein coagulation
and the separation of a watery layer [35]. The smoothie
mixture is then homogenized, resulting in a more fluid and
homogenecous beverage.

Bulk ingredients Dried ingredients

!

!

!

!

Washing

Thawing

Cleaning

Sorting

—

Processing

Pre-treatment
by-products

l Ingredients

Ingredients

. Blending
and additives

}

Homogenization

I

Thermal treatment

}

Cooling

;

Mixing

|

Packaging

!

Storage

!

Smoothie

Additives —»|

Figure 1 — Production of smoothies
Source: prepared on the basis of flowchart by U. Tiwari [41]
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Smoothies without specific preservation treatment have a
short shelf life due to microbial spoilage. Thermal treatment
of fresh vegetable smoothies (3 min at 80°C) inactivated
polyphenoloxidase, peroxidase, and pectinmethylesterase,
whose activities remained minimal during subsequent
storage at either 5°C or 20°C [37]. Pasteurization at 90°C
for 35 s negatively affects smoothie colour, although it
preserves the bioactive compounds such as flavonoids and
phenolic acids [9]. Compared with batch pasteurization,
flow pasteurization requires only a few seconds to inactivate
enzymes and eliminate microorganisms and appears superior
for preserving heat-sensitive compounds [24].

To meet safety requirements, various minimal
processing methods, such as high-pressure processing
(HPP), pulsed electric field [43], and ultrasound, have been
applied to foods with fresh-like properties. Among these, the
combination of HPP and low-temperature storage is most
effective for preserving the sensory attributes of smoothies
[38]. HPP (627.5 MPa/6.4 min) reduces the activity of
pectinmethylesterase, peroxidase, and polyphenol oxidase,
increases antioxidant capacity, and maintains colour
[12]. During storage, mildly heated smoothies (80°C for
7 min) exhibited more stable colour, whereas HPP-treated
beverages (350 MPa for 5 min) showed a lower browning
index and reduced viscosity [33]. Additionally, HPP-treated
smoothies exhibited superior sensory properties and higher
nutritional quality compared with their mildly heated
counterparts. After pasteurization (80°C for 3 min) or HPP-
treatment (450 MPa for 3 min at 20°C) and subsequent
storage, soluble sugars (glucose and fructose), organic acids
(citric, malic, tartaric, oxalic and quinic), and minerals
(sodium, potassium, calcium, magnesium, iron, copper, zinc
and manganese) showed no significant changes [3].

Mild thermal treatment (3 min at 80°C) combined
with low-temperature storage (5°C) extended the shelf life
of smoothies up to 58 days and reduced the degradation
of total vitamin C and colour compared with storage
at 20°C [7]. Pasteurization at 8§5°C for 7 min effectively
inactivated oxidase and pectic enzymes but resulted in
a cooked-fruit flavour and the loss of vitamin C [16].
Thermal pasteurization is therefore not considered optimal
for preserving healthy smoothies, as it can degrade
heat-labile nutrients, including vitamins and bioactive
compounds [13]. To prolong the shelf life and stability of
mixed fruit and vegetable smoothies, ultrasound treatments
in combination with green tea extract, nisin, or natamycin
have been applied [6, 30]. The naturally low pH of fruits
(£4.5) also acts as an intrinsic preservation factor against
most spoilage microorganisms [18].

Smoothies can be sonicated at different amplitude levels
(24.4-61.0 um) for 3—10 min. The greatest reductions in
total antioxidant capacity and total phenolic content were
observed at the maximum amplitude (61.0 um). Sonication
also reduced colour and rheological properties and
decreased particle size compared with fresh or thermally
treated smoothies [19].

After heat treatment, the smoothies are immediately
cooled. Functional additives (e.g., vitamins and
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probiotics) and technological additives (e.g., stabilizers
and preservatives) are then added to the cooled smoothie,
if required by the formulation. The smoothies are
subsequently packaged and stored at a temperature of 5°C.

For the production of fermented fruit smoothies fortified
with whey protein derived from ewe’s milk, the fruit blend
is heated at 80°C for 10 min and cooled to 25°C prior to
fortification. Starter cultures, including Lactiplantibacillus
plantarum, Leuconostoc holzapfelii, Lactococcus lactis,
and A. kunkeei, are then added, and fermentation is carried
out at 30°C for 72 h [42].

The quality and safety of a smoothie are determined by
a combination of nutritional, chemical, physical, sensory,
functional, and microbiological properties (Fig. 2). These
properties are influenced by the quality of the ingredients,
the formulation, and the processing technique. Nutritional
indicators are particularly important for consumers,
especially the content of protein, fat, and carbohydrates,
which determine the caloric value of the beverage. Chemical
indicators, including total soluble solids, total sugar content,
pH, and acidity, affect the taste and aroma of the smoothie,
its consistency (primarily via soluble solids), caloric value
(mainly sugars), shelf life, and stability (primarily sugar
content, acidity, and pH). Physical properties, including
density, viscosity, pulp content, sediment content, and
mineral impurities, determine the beverage’s consistency
and stability, contribute to its nutritional value (pulp), and
affect its safety (mineral impurities).

Consumer evaluation of smoothie quality is primarily
based on the sensory attributes, including appearance,
taste, aroma, consistency, and colour. In addition
to sensory characteristics, functional properties are
increasingly valued by consumers, particularly the content
of bioactive compounds such as vitamins, minerals,
dietary fibre, polyphenols, pectins, carotenes, omega-3 and
omega-6 fatty acids, and amino acids. Smoothie safety is
determined by its microbiological profile, which depends
on the quality of raw materials, the processing method
employed, as well as storage conditions and shelf life.
Collectively, these properties constitute a hierarchical
classification that should be considered when determining
the comprehensive quality index of the smoothie.

The comprehensive quality index of a smoothie can be
calculated using the following equation:

3 4 5
0= mlzmliqli +mzzmziq2i + m3zm3kq3k +
pa = =1

5 8
+m, ; my,qy, +ms Zl ms,gs; + M4
= p
where Q is the comprehensive quality index of a smoothie;
my, m,, ms, m,, ms, M are the weighting coefficients for
the groups of indicators: nutritional, chemical, physical,
sensory, functional, and microbiological indicators,
respectively; m,,, my, my, my, ms, are the weighting
coefficients of individual indicators within each groups;
G1is 92> Q3 G 950 G are the relative quality indicators
of a smoothie.
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Protein

Nutritional indicators Fat

Chemical indicators

Carbohydrates

Total soluble solids

Total sugars
pH

Physical indicator

Acidity

Density

Viscosity

Pulp mass fraction

Quality index Q of smoothie

Sensory indicators

Sediment mass fraction

Mineral impurity mass fraction

Appearance

Taste

Aroma

Functional indicators

Consistence

Colour

Vitamins

Minerals

Dietary fibre

Polyphenols

Pectins

Carotenoids

Omega-3 and Omega-6

Amino acids

Microbiological indicators

Figure 2 — Hierarchical classification of smoothie properties

Source: developed by the authors

The weighting coefficients of the indicator groups and
of each indicator within a group are determined through
expert evaluation (reverse ranking of beverage properties).
The weighting coefficients of smoothie properties may
vary depending on the functional purpose of the beverages.
The values of the weighting coefficients range from 0 to 1
(0<m<1). The greater the value of a weighting coefficient,
the stronger the impact of the corresponding property
on smoothie quality. The following conditions must be
satisfied for the weighting coefficients:

m,+m, +my+m, +ms+mg =1,

3 4 5 5 8
Zmu =1,Zm2i =1,Zm3k =1,2m4, =1,2m5, =1
i=1 j=I k=1 I=1 =1

Relative quality indicators of a smoothie are calculated
using the equations:

q =——orq =—72,

rec

where P is the measured value of a smoothie indicator;
P,,. is the recommended (optimal) value of a smoothie
indicator.

The relative quality indicator g * is calculated when an

increase in the value of the indicator P has a positive effect

on smoothie quality. For example, if the mass fraction of
fruit pulp in the smoothie is P = 0.75 and the recommended
value is P,,. = 0.85, then ¢ *=0.75/0.85 = 0.88. The relative
quality indicator ¢ ** is calculated when an increase in the
value of the indicator P has a negative effect on smoothie
quality. For example, if the mass fraction of sediment in
a smoothie is P = 0.25 and the recommended value is
P..=0.15, then g*=0.15/0.25 = 0.60. The comprehensive
quality index enables comparison of smoothie formulations
with different compositions and facilitates the identification
of beverages that meet the needs of specific target consumer
groups.

Conclusions. Smoothies are non-alcoholic beverages
that are gaining widespread popularity due to their
functional properties among consumers of different age
groups. They are prepared both at home and in food
processing enterprises from a wide range of raw materials,
which enables them to meet diverse consumer preferences
and nutritional needs within the context of functional
foods. The primary raw materials for smoothies are fresh
and processed fruits, vegetables, and berries in various
combinations. In addition, mineral water, milk, plant-based
milk, yogurt, and kefir are commonly used as liquid bases.
Smoothies are often enriched with bioactive compounds,
vitamins, and minerals. To extend shelf life, natural
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preservatives may be added, while stabilizers are used to
ensure stability and prevent phase separation. Taking into
account the origin, degree of processing, and functional
purpose of smoothie ingredients, their categorization was
developed.

The technique for smoothie production depends on the
type of raw materials used and whether the beverage is
intended for immediate consumption or storage. Prior to
use, the raw materials undergo pre-processing, including
washing and cleaning. To achieve a uniform consistency,
the smoothie mixture is homogenized. To extend shelf
life, the beverage is subjected to pasteurization or other
processing methods to inactivate spoilage microorganisms.

The quality and safety of a smoothie depend on its
nutritional, physicochemical, sensory, functional, and
microbiological properties. To assess the quality of such
beverages, a comprehensive quality index has been
developed, based on comparing the measured properties
of the smoothie with their recommended values. This
approach to quality evaluation enables an objective and
integrated assessment of the beverage and facilitates the
comparison of similar products using consistent criteria.
Further research on the application of the comprehensive
smoothie quality index to support formulation design
tailored to the needs of specific consumer groups is
considered promising.
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Hynapes Irop MuxoJaiiopuy, Kapakyabko Ouiekcanap BikropoBuu
Jlyupkuii HalliOHAJIBHUI TEXHIYHUN YHIBEPCUTET

CMY3I: IHTPEJIEHTH, TEXHOJOT'TI BAPOBHUIITBA TA OIITHIOBAHHS SIKOCTI

Cmysi € nonynspHumM 6e3anKo20NbHUM HANOEM, WO 20MYIOMb 6 OOMAUHIX YMO6AX a00 GUPOOIAIOMb HA NIONPUEMCINBAX i3 PI3HUX
6U0i6 cupogunu. TexHonozis 6ueomosieHHs 3anexHCumy 6i0 iHepedi€HMI8 Hanow Mma cnocody ix ni02omoseieHHs 00 BUKOPUCTNAHHA. 15
3a6e3neyents 00HOPIOHOI KOHCUCIERYI] Hanoto cymiut iHepedicHmie 2omMo2eHi3yromo. s NOO08’CEHHA MepMIHY 30epiealHs Hanow
1l020 nacmepu3yioms abo 3acmocosyioms inuli cnocoou obpobnenns, 3okpema sucokum muckom. OCHOB0IO CMY3i NEPeBaAdCHO € CEIdICI
abo nepepobneni Gpykmu, 060ui ma s200u. CMy3i MaKo}C MOX*Ce MICHUMU MONOKO, HOYPHL, KPOCIUHHE MOLOKOY», MIHEPANbHY 00Y
ma pizHi YYHKYIOHANbHI 1l mexHoN02iuHi dobasku. Memoro cmammi Oyn0 32pynyeamu iHepedicHmu CMy3L 3a NOXOONCEHHSM, CIYNEeHeM
00pOONIeHHS Ma NPUSHAYEHHSIM, 4 MAKOJIC NPOAHAIZYEAmU MeXHON0I 8UOMOBNIEeHHS CMY3L I pO3POOUMU KOMNIEKCHUL NOKAZHUK OIS
OYIHIOBAHHS IXHbOI AKOCMI. YCi cuposuHi KoMnonenmu cmy3i MOJCHa 00 '€OHamu y epynu: pociunHi inepedicHmu, pioki inepedienmu,
KOHYEHMPOBAHi ma cyxi inepedicnmu, 0xcepena icupy ma OiiKie, cMaKo-apoMamudni inepeoieHmu, (YHKYIOHATbHI Ma MexXHON02TUHI
oobasxu. Taxe epynysants 0036019€ GUSHAYUMU QYHKYIOHANbHE NPUSHAYEHHS KOJICHO20 iHepedienma 6 nanoi. Haykoea nosusna
nPOBEOEHUX OOCIIONCEHb NONSA2AE Y SPYNYSAHHI [HSPEOIEHMIE CMY3i 30 KAME2OPIMU 3ANeNHCHO G0 IXHbO2O NOXOOJICEHHs, CHYNeHs.
00pobaenns ma QynKyionanvho2o npushavenns. Teopemuune 3HAUEHHs MAE MAKONIC 3aNPONOHOBANE DIGHANHA ONs BUIHAYEHHS
KOMNIEKCHO20 NOKA3HUKA SAKOCTI CMY3i. 3acmocy8ants Ha Npakmuyi KOMNIEKCHO20 NOKA3HUKA AKOCMI 00380/51€ 00 €KMUBHO OYiHUMU
ma nOpieHAMU cMY3i 3 PI3HUX 8UOTI68 CUPOBUHU, U0 BUSOMOBILEH] 3d PISHUMU MEXHONOIAMU, 3 YPAXYBAHHAM 8A20MOCI 81ACMUBOCMEN
Hanoto 01 cnodcusayis. Koegiyicnmu éazomocmi enacmugocmeii cmy3i MOXCYMb 3MIHIOBAMUCS 3ANIEHCHO 610 (DYHKYIOHATbHO2O
npusHaienHs Hanoo. Binbw 6adciugitl 1acmugocmi cmy3i NpUHaA4ame OLIbUWULL KOehIYIiCHM 8a20MOCI, WO BUSHAYAIOMb ULISIXOM
onumyeanns excnepmis. Takodic nOKaszHuK AKOCMI 3ACHOBAHO HA GUIHAYEHI CIMYNeHs 00CACHEHHs ONMUMANbHUX 3HAYeHb NOKAZHUKIE,
Wo xapakmepusyloms 81ACMUBOCMI Ma AKiCMb cmy3i. Komniekcnuil nokasHuk akocmi cmysi O0YiibHO BUKOPUCIIOBY8AMU Ha emani
PO3DPOONEHHs HOBUX CMY3E OJi IX OYIHIOBAHHS MA NOPIGHAHHS 3 6JICE NPEOCMABICHUMU HA PUHKY.

Knruosi cnosa: cmysi, 6ezankoconvhull Haniil, CUpOBUHA 01 HANOIB, IHEPEOIEHMU CMY3I, MEXHONL02IA HANOK, SAKICMb HANOTO.
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