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Abstract. The data on the possibility of getting drinks eheid with carotenoids have been
obtained (a smoothie using pumpkiucurbita pepd..) and sea buckthorn juicélippophaé
rhamnoidesl.) as raw materials. Smoothie is a source of ori@nd macronutrients, minor
components of food - vitamins, provitamins, polypbie substances, among them
carotenoids, which have a wide range of physiokllgaffects (including antioxidant) and
indispensability can be distinguished. The releeanfcthe study lies in the practical possibility
of adding to the diet a carotenoid-enriched drirdaf local plant materials, which potentially
reduces the risks of degenerative diseases. Weinghis work a commodity-technological
approach, based on a comprehensive study of thitygoé raw materials, semi-finished
products and drink samples. As a result of thiggtigation a technology of fruit and vegetable
smoothie with high organoleptic characteristics,e dio enzymatic hydrolysis of starch
contained in the pulp of a pumpkin, was proposelis Thiotechnological technique can
significantly increase the consumer properties whpkin puree by removing the unpleasant
taste of starch. In general, the suggested techpoddiows you to get a smoothie with a
pronounced aroma of sea buckthorn, a sweet andtastg, a homogeneous, non-stratified
consistency, with a carotenoid content of 1.98 ®@/d, which allows satisfying about 40% of
the daily need for carotenoids with a single partd the drink.

1. Introduction

The concept of healthy nutrition means that the tnpoeferable is the use of fresh food or with
minimal thermal treatment [1]. In this aspect, ateiesting solution is the development of smoothie
technology from plant materials containing a langember of biologically active substances
(biologically active (bioactive) compounds). Smaetltan be an effective source of micro- and
macronutrients, especially for people with spedifietary needs, for example, for children and aged
people. A necessary condition for maintaining ehHeyel of metabolism in these age groups is the
consuming of a sufficient amount of water, provigithe body with energy of different substances
(mainly glucose), as well as minor components abdfoprimarily vitamins, provitamins and
polyphenolic substances [2, 3, 4]. Unfortunatebdaly in the diet of the vast majority of Russians
there are not enough products with immunostimulgtigeneral strengthening and radioprotective
effects. However, a wide range of products andkdrian be obtained from plant raw materials grown
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in the country using appropriate technologies, gmasg most of the biocomponents necessary for the
normal functioning of the body. At the same tintes use of a significant number of fruits, berries,

vegetables and products of their processing indtbeis crucial, since they are sources of not only
necessary nutrients, but also biologically actiempounds [5, 6].

Fat-soluble carotenoids can be distinguished irgeparate group from all the components of plant
materials due to the wide spectrum of physiologefédcts, as well as indispensability, since animal
organisms are not capable of their biosynthesig. giionounced antioxidant effect of carotenoids is
expressed in their ability to prevent damage bymete or partial dissipation of the energy of satgl
oxygen atoms and to react with free radicals forindgtie body [7, 8].

2. The purpose of the study

Among plant materials rich in carotenoids and pectipe for use in smoothie technology, the fruits o
pumpkin Cucurbita pepolL.) and sea buckthorrH{ppophaé rhamnoidek.) can be distinguished.
The purpose of this study is to obtain a smoothinf pumpkin and sea buckthorn using
biotechnological methods and to evaluate the quafiprototypes.

3. Theobject of the study and methods

The objects of the study were fresh pumpkin pulghef “Gribovskaya”, “Altai Bush” and “Winter
Sweet” cultivars, pumpkin puree, juice from the U¥kaya” sea buckthorn berries and smoothie
samples.

The organoleptic characteristics of the samplespuwipkin puree, sea buckthorn juice and
smoothie were evaluated at a temperature of 2zhtlhatural light by the following indicators: taste
color, sweetness, fragrance, and consistency. Tiysignchemical parameters of the investigated
objects were determined by standard methods: thieologdrate content was determined by the
chemical method according to GOST 13192-73, tha tatated acid content was determined by the
potentiometric method according to GOST 25555.0a8%] the mass fraction of carotenoids fin
Carotene terms) was determined according to GOS%.82-80.

4. Discussion of theresults
The results of the study of physicochemical parametf the feedstock (raw material) for smoothie
are presented in table 1.

Table 1. Physicochemical characteristics of raw materials

Pumpkin cultivars Fruits of sea
Parameter Recommended Winter buckthorn
intake [9] Gribovskaya  Altai Bush “Chuiskaya”
Sweet cultivar

Mass fraction of
carbohydrates, %
Mass fraction of
titrated acids % - 0.11+0.02 0.10+0.01  0.14+0.01 0.94+0.03
Mass concentration of 5 mg/day
carotenoids, mg/100 g (B-Carotene)

Yn terms of malic acid

257-586 g/day 4.68+0.08 5.21+0.07 6.87+0.05 7.26%0.

1.33+0.12 1.49+0.09 1.62+0.11 2.17+0.08

Pumpkin mash, as the basis for smoothie, was prdday grinding and whipping fresh pumpkin
pulp. To do this, the pumpkin pulp was separatethfthe skin, seeds and seed pulp, cut into 3x3 cm
pieces and blended. As a series of experiments eshodespite the high degree of grinding of
pumpkin pulp with a hand blender with a “knife” zte, the product remains with a heterogeneous
structure, exfoliating into a liquid fraction andlid particles, without forming a homogenate. The
resulting product is slurry with low organoleptibacacteristics, pronounced vegetable taste with an
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unpleasant taste of starch. To increase the ruuntati value and improve the organoleptic
characteristics of the smoothie, enzymatic cleavafyestarch was carried out with the enzyme
preparation Termamil 2XL, which represents theraolst bacteriak-amylase.

Taking into account the absenceeémylase activity in the preparation, there is med for a
maltose pause at a temperature of 62€63Fhus, to conduct starch hydrolysis, the enzyme
preparation was added in amounts from 0.1 to 0.5%bam equal concentration range. The duration of
hydrolysis at 75°C was estimated by an iodine sangpltime intervals of 5 minutes. The iodine
sample was studied using microscope to clarifyctimapleteness of hydrolys(Eigure 1).

Figure 1. a — pumpkin starch granules before enzymatic treatnb — partial hydrolysis of starch

granules (20 minutes, 0.04% of enzyme preparationr)partial hydrolysis of starch granules under
the action of amylase (40 minutes, 0.04%); d — gampulp cells with dissolved starch grains (60
minutes, 0.04% of enzyme preparation)

As the organoleptic analysis showed, the unpleaganthy taste became almost imperceptible, the
consistency is partially heterogeneous, but withia framework of the developing concept of the
drink, this rheological feature gives a visual fieglof the presence of fruit pulp in the compositaf
the drink, which is a significant external charast& for the consumer. Table 2 presents the tesil
the study of pumpkin pulp after fermentolysis.

Table 2. Physicochemical characteristics of fermented pumpkiree

Pumpkin cultivar

Parameter Gribovskaya Altai Bush Winter

Sweet
Mass fraction of carbohydrates, % 5.04+0.11 5.87+0.08 7.18+0.08
Mass fraction of titrated acids (in terms of malad), % 0.13+0.02 0.11+0.01 0.17+0.02
Mass concentration of carotenoids, mg/100 g 1.36£0.07 1.51+0.05 1.64+0.07

Taking into account the low sugar content in pumpdmd sea buckthorn, sugar syrup was used as
a sweetener, the amount of which was determinedabgulation.Smoothie samples were prepared
containing 40.0, 50.0 and 60.0% of pumpkin puré&8p f freshly squeezed sea-buckthorn juice in a
basket press, and also 2.5, 5.0 and 7.5% of stigaré¢st volume we filled up with water (up to 1
dn?).

The highest organoleptic rating was given to a ghiesample containing 60% of pumpkin puree,
25% of sea buckthorn juice, and 50 g/dm3 of sugarthe drink, a rather strong aroma of sea
buckthorn was noted; the taste is sweet and sotlouti extraneous smacks. The drink had a
homogeneous, non-stratified consistency.

Table 3 presents the physicochemical charactegisfithe prepared smoothie.
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Table 3. Physicochemical characteristics of smoothies

Parameter Value
Mass fraction of carbohydrates, % 5.02+0.03
Mass fraction of titrated acids (in terms of malaid), % 0.48+0.03
Mass concentration of carotenoids, mg/100 g 1.98+0.04

Thus, taking into account the recommended rateaidy thtake of carotenoids in the human body,
the use of 250 ml of smoothie according to the bigpeal recipe and technology will satisfy up to 40%
of this need.

5. Conclusion

Pumpkin fruits, in particular the “Winter Sweet’lttvar, as well as the “Chuiskaya” sea-buckthorn
juice, can be used as raw materials for gettingothies rich in carotenoids. The presented techiyolog
makes it possible to obtain drinks with high orgaptc characteristics when they contain 25% of sea
buckthorn juice, 60.0% of pumpkin puree, which ishiaved by improving the consumer
characteristics of the last component due to entignigydrolysis of starch with amylase enzyme
preparation Termamil 2XL.

The data obtained during the studies allow us #wdreasonable conclusions about the high
content of carotenoids in the finished smoothiesfisea buckthorn and pumpkin, which provides the
functional properties of the finished product. Tdeveloped technological concept allows satisfying
about 40% of the daily need for carotenoids withule of one portion of the drink.
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