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DEVELOPMENT OF RECIPES OF PLANT-BASED
BEVERAGES BASED ON SUNFLOWER PROTEIN
CONCENTRATE

Annotation

The research indicates the factors that contribute to the development of the plant-based milk industry in Ukraine, provides
an analysis of the plant-based milk market in Ukraine and the world, shows the prospects for the development of this segment over
the next decade in the country, outlines the segment of Ukrainians who are potential consumers of the target product — plant-based
milk. Based on the analysis of literary data, the relevance and expediency of processing sunflower protein concentrates, which are
currently produced in Ukraine by enterprises of the oil and fat industry, into plant-based beverages is substantiated. The perspective
and expediency of using fillers - cocoa powder, sugar, natural flavorings and dyes, amylolytic enzymes, thickeners, spices (turmeric,
curry, cocoa powder), acidity regulators - in recipes of plant-based drinks based on dry defatted sunflower protein concentrate is
shown. The basic recipes of plant-based drinks were compiled on the basis of the analysis of literature data on the chemical composi-
tion of drinking cow's milk and various types of "plant-based milk" existing in Ukraine, using gray sunflower protein concentrate as
the main raw material, which is produced on an industrial scale by the Ukrainian oil-extraction plant Plant N2/ "Potoky" LLC,
Dnipro. Based on the analysis of the organoleptic indicators of herbal drinks produced according to the basic recipes, the feasibility
of producing another type of basic raw material - dry defatted sunflower protein concentrate - with improved organoleptic indica- |:|
tors, in particular, with white color, was substantiated. The basic enterprise improved the production technology of sunflower pro-
tein concentrate and a line of plant-based drinks was developed on the basis of dry, defatted sunflower white protein concentrate.
The result of the work was three recipes of herbal drinks: a drink with a "Sweet Cream" flavor, a drink with a "Melon" flavor, and a
"Chocolate" drink. The organoleptic evaluation of herbal drinks produced according to the developed recipes confirmed their high
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sensory characteristics.

Key words: plant-based drink, sunflower protein concentrate, filler, flavoring, organoleptic evaluation, formulation.

Introduction

Experts note that Ukraine has great potential as
well as a favorable geographical location, certain climate
conditions and natural resources that contribute to the
development of the livestock industry and dairy indus-
tries. A serious challenge the dairy industry’s producers
is the spread of healthy eating trends in society, within
which the consumption of "vegetable milk" as an alterna-
tive to animal milk is increasing, in Ukraine the market
of "vegetable milk™ exists and is developing on the wave
of the spread of healthy nutriotion trends and the spread
of information about the detriments of cow's milk con-
sumption. Despite the unconfirmed nature of such data,
they affect a fairly significant part of the population [1].

Consumers of "vegetable milk" include people
who want to diversify their diet. Some people simply
cannot consume traditional milk due to lactose allergy,
which leads to many consumers adopting ideas of vege-
tarianism or other kinds of health-minded dietary choic-
es. For these people, "vegetable milk" can become a
complete substitute for cow's milk. All this pushes the
demand for almond, coconut, hemp, rice and other types
of "vegetable milk" [1-4].

The advantage of producing "vegetable milk" is
that it does not require the upkeep of livestock, as it is
completely replaced by a complex of equipment for load-
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ing raw materials and obtaining an output of healthy
drinks, similar in appearance and composition to milk.

At the same time, the disadvantages of "plant
milk" include the fact that it contains gluten and is not
suitable for people prone to common allergies, such as
nut allergies. Therefore, the most common products on
the "vegetable milk" market in Ukraine are soy and oat
products, which contain the fewest allergens [1-2].

Plant milk is gaining more and more popularity
in the world as a substitute for traditional dairy milk.
Realizing the potential of the "vegetable milk" market in
the USA, Canada, and Europe, even enterprises that used
to produce traditional milk are switching to its produc-
tion, and some livestock farms are turning into almond
groves (Fig. 1) [2].

In the period from 2012 to 2017, the volume of
sales of "plant milk" in the world increased by 61%,
while the revenue from the sale of cow's milk decreased
by 15% [5, 6].

The "vegetable milk" market developed in
Ukraine recently, after the arrival of the corresponding
consumption trends from the USA and the UK. The
growth in demand for "plant milk™ in our country was
clearly felt circa 2017, and in 2018, the first domestic
producer of this type of product began operating in the
Vinnytsia region. - "Lustdorf" LLC, which launched the

http://grain-feed.ontu.edu.ua


https://doi.org/10.15673/
mailto:nataliya.n2013@gmail.com
mailto:ed.didukh@gmail.com

. W

3epHoBi npoaykTH i KoMGikopmu, VoI.23, 1.1 (89) / 2023

production of the first two products — oat and buckwheat
"not milk" IDEAL [4, 7-8].
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Fig. 1 — Net worth of plant-based milk substitute
products produced worldwide
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Monitoring of the vegetable milk market in
Ukraine shows that a sharp increase in its production
took place in 2020, after the development of this produc-
tion line by JV "Vitmark Ukraina" LLC (Fig. 2) [1].
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Fig. 2 — Plant-based milk producation dy-
amics (2019-2020) in Ukraine, in natural terms

The analysis of the "plant milk" market in Ukraine
made it possible to identify the following factors affect-
ing it as most significant [1]:

- the demographic indicators of our country;

- the number of consumers who do not consume
animal products and are lactose intolerant;

—the yield of raw agricultural crops and their
price.

The development of the "vegetable milk™ market
in Ukraine is restrained by its higher price compared to
traditional cow's milk.

Supermarkets and online stores are the most ca-
pacious sales channels for the"vegetable milk" market’s
produce in Ukraine. Implementation through restaurants
and cafes is dynamically developing, which is connected
with the growing demand (Fig. 3) [1].

The assortment of "vegetable milk" on the
ukrainian market is constantly increasing. Today, the
consumer is morally ready to buy new types of "plant
milk", so the issue of finding new types of raw materials
for its production is urgent [6].
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Fig. 3 — Estimation of the market share by
«vegetable milk» sales channels

Therefore, the goal of this research effort was
the development and implementation of recipes and
technology of plant-based drink production based on dry
defatted sunflower protein concentrate (DDSPC) at JV
"Vitmark Ukraina" LLC.

Research tasks:

- justify the choice of the main and auxiliary
raw materials for the production of an assortment of
"Sonyashnikovy" vegetable drinks based on sunflower
protein concentrate;
to determine the rational mass fractions of
the main and auxiliary raw materials for the production
of "Sonyashnikovy" vegetable drinks with fillers, which
ensure the production of target products with high organ-
oleptic characteristics and standardized physico-chemical
and microbiological indicators;

- develop recipes for plant-based drinks based
on dry defatted sunflower protein concentrate.

Materials and methods
The main raw material for the production of
plant-based drinks was selected dry defatted sunflower
concentrate (DDSC), which is produced by the Ukrainian
oil extraction plant No. 1 of Potoky LLC (Dnipro) ac-
cording to TU U10.9-40832205-001:2019 (concentrate
quality indicators are given in Table 1).

Additional raw materials used for research:

- Spices — curry and turmeric marked «Eco», pro-
duced by PAT «Ecotechnika» (Kagarlyk, Ukraine);

- Granulated sugar (DSTU 4623:2006);

- Cocoa-powder (DSTU 4391:2017);

- Natural food flavoring “Sweet Cream” JE-02-
06-135, “Melon” JE-02-06-139, “Chocolate” JE-02-06-
140;

- “Chocolate” food coloring produced by Hr.
Hansen (Denmark);

- Hamulsion thickener (CNM JE-02-06-172);

- Amylolytic enzymes alpha-amylase JE-02-06-
175 and glucoamylase JE-02-06-176;

- Acidity regulator JE-02-06-168;

- Sensory methods of analysis were used to de-
termine the organoleptic parameters of vegetable drinks
based on sunflower protein concentrates.

Results of the study and their discussion

Sample 1 of DDSC has a grayish-greenish color,
a homogeneous finely dispersed consistency and a light
aroma of sunflower (Table 1, Fig. 4). At the time of the
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Table 1 — Quality indicators of dry defatted
sunflower concentrate (DDSC)

Indicator name

Characteristics and value of the
indicator for sample 1 DDSC

Product description

Homogeneous fine disdeprsity
mass of various shades of gray,
the taste and smell are specific,
inherent in the sunflower kernel

product
Calorie content, kJ 1509,0
Energy value, kkal 355,0
Proteins, g 53,0
Fats, g 15
Carbohydrates, g 41,5
Total sugar content, g 9,5
Food fibers, g 7,0
Ash content, g 0,1
odim) g 001
Cobalt, mg/kg 1,45
Manganese, g/kg 34,90
Vitamin A, g/kg 2,44
Vitamin E, mg/kg 68,00

Cholesterol

research, the manufacturing enterprise was already sell-
ing this concentrate to meat processing enterprises.

To "mask" the color in plant-based drinks based
on DDSC, it was decided to use cocoa powder and the
"Chocolate" filler (for the "Chocolate™" drink), as well as
spices - turmeric and curry. The production of a classic
plant-based beverage on the basis of the DDSC sample

presented for research is impossible, taking into account

its color.

Fig. 5— PI

GRAIN PRODUCTS IN FOOD TECHNOLOGIES

ant-based beverage based on DDSC

(no added fillers) according to TU U 10.9-40832205-

001:2019

Table 2 — Basic recipes of plant-based drinks based on the DDSC sample (Sample 1) — taken in kg per
100 kg of product without taking into account losses

Raw material mass, kg, for plant-based drink
Raw mateia e et | e || ey
1-1 1-2 21 2.9 the recipe 3-1
Dry defatted sunflower concentrate (DDSC) 55 55 75 75 7,5
Sugar 3,0 3,0 1,0 1,0 1,0
Salt 0,1 0,1 0,1 0,1 0,1
Cocoa-powder 2,0 - - - -
Natural food flavoring "Chocolate" 0,05 0,05 - - -
"Chocolate" food coloring - 0,7 - - -
Turmeric - - 0,3 0,5 -
Curry - - - - 0,5
Water prepared by reverse osmosis 89,35 90,65 90,7 90,5 90,9
Total: 100,0 100,0 100,0 100,0 100,0

31

http://grain-feed.ontu.edu.ua



w& 3epHoBi npoxykTH i komGikopmu, Vol.23, 1.1 (89) / 2023

The basic recipes of plant-based drinks (Table The organoleptic indicators of herbal drinks
2) were compiled based on the analysis of literature data "Chocolate™ are shown in fig. 6, 7 and in table. 3, drinks
on the chemical composition of traditional cow’s milk containing turmeric - in fig. 8, 9 and in table. 4, drinks
and ;/grious types of existing "plant-based milk". containing curry - in fig. 10, 11 and in table. 5.

Fig. 6 — Plant-based drink ""Chocolate™ according to Fig. 7 — Plant-based drink ""Chocolate™
recipe 1-2 compared to the control sample according to recipe 1-1

Table 3 — Organoleptic indicators of herbal drinks ""Chocolate' basde on the sample of DDSC (Sample 1)
Indicator name Characteristics of the indicator

Plant-based drink "Chocolate™ according to recipe 1-1

Flavor and aroma || Sweet, with the taste of cocoa powder, with the aroma of chocolate and a light aftertaste of sun-
flower seeds

Consistence Liquid, with a slight sediment at the bottom of the glass

Color Dark brown, characteristic of chocolate drinks, uniform over the entire mass of the drink

Plant-based drink "Chocolate™ according to recipe 1-2

Flavor and aroma || Sweet, with a muted chocolate taste, with the aroma of chocolate and a light aftertaste of sun-
flower seeds

Consistence Liquid, with a slight sediment at the bottom of the glass

Color Brown, characteristic of coffee drinks, uniform over the entire mass of the drink

Fig. 8 — Plant-based drink containing turmeric accord-  Fig. 9 — Plant-based drink containing turmeric accord-
ing to recipe 2-2 compared to the control sample ing to recipes 2-1 and 2-2

Table 4 — Organoleptic indicators of herbal drinks containing turmeric based on the sample of DDSC (Sample 1)
Indicator name Characteristics of the indicator

Plant-based drink containing turmeric according to recipe 2-1

Characteristic of a sunflower drink, slightly sweet, with a slight sharpness, with the aroma and

Flavor and aroma light aftertaste of sunflower seeds

Consistence Liquid, with a slight sediment at the bottom of the glass

Color Gray-olive, uniform over the entire mass of the drink

Plant-based drink containing turmeric according to recipe 2-2

Characteristic of a sunflower drink, slightly sweet, with a pronounced sharpness, with the aroma

Flavor and aroma and light aftertaste of sunflower seeds

Consistence Liquid, with a slight sediment at the bottom of the glass

Color Olive-yellow, uniform over the entire mass of the drink
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recipe 3-1 compared to the control sample

Fig. 10 — Plant-based drink containing curry according to

i " g
Fig. 11 — Plant-based drink containing curry
according to recipe 3-1

Table 5 — Organoleptic indicators of herbal drinks containing curry based on the sample of DDSC (Sample 1)

Indicator name

Characteristics of the indicator

Plant-based drink containing curry according to recipe 3-1

Flavor and aroma

Characteristic of a sunflower drink, slightly sweet, with a slight sharpness, with the aroma and
light aftertaste of curry and sunflower seeds

Consistence

Liquid, with a slight sediment at the bottom of the glass

Color

Grayish coffee-brown with red spots of curry, not uniform over the entire mass of the drink

T

b)

Fig. 12 — Appearance of sample 1 (a) and
sample 2 (b) of dry defatted sunflower protein con-
centrate

The conducted research shows that only the
herbal drink "Chocolate" with the addition of cocoa

powder can be produced on the basis of gray DDSC,
which has been produced on an industrial scale by the
Ukrainian oil extraction plant No. 1 "Potoky" LLC,
Dnipro since 2019. However, it is desirable to bring to
the market a line of drinks, and not a single product,
therefore the manufacturing company improved the tech-
nology of the concentrate production in order to improve
the organoleptic indicators, namely, to obtain a white or
cream color.

The characteristic grayish color of sample 1 of
the concentrate is due to the formation of polyphenols in
the process of oil extraction with hexane after pressing,
therefore the extraction process was removed from the
technology. Sample 2 of the concentrate contains 9%
more proteins than sample 1 and has a pleasant white
color (Fig. 12).

Further studies were carried out with sample 2
of dry defatted sunflower protein concentrate (DDSC).

The basic recipes of plant-based drinks based on
sample 2 are given in table 6.

Table 6 — Basic recipes of plant-based drinks based on the DDSC sample (Sample 2) — taken in kg per

100 kg of product without taking into account losses

GRAIN PRODUCTS IN FOOD TECHNOLOGIES

Raw material mass, kg, for plant-based drink

Raw material name «Sweet Creamy flavored | «Melony flavored «Chocolate»

Dry defatted sunflower concentrate (DDSC) 6,5 6,5 5,5
Sugar 1,0 1,0 3,0

Salt 0,1 0,1 0,1
Cocoa-powder — — 2,0
Natural food flavoring "Chocolate" — — 0,05
Natural food flavoring "Sweet Cream" 0,05 0,05 —
Natural food flavoring "Melon" — — —
Water prepared by reverse osmosis 92,35 92,35 89,35
Total: 100,0 100,0 100,0
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Fig'. 13.— Plant-based drink with
«Sweet Cream» flavoring

Fig. 14 — Plant-based drink with
«Melon» flavoring

i:’hx st =
Fig. 15 — Plant-based drink

«Chocolate»

Table 7 — Organoleptic indicators of plant-based drinks produced based on DDSC (Sample 2)

Indicator name |

Characteristics of the indicator

Plant-based drink « Chocolatey

Flavor and aroma

Sweet, characteristic of chocolate drinks, with the taste of cocoa powder, with the aroma of
chocolate and a light aftertaste of sunflower seeds

Consistence

Liquid, with a slight sediment at the bottom of the glass

Color

Dark brown, characteristic of chocolate drinks, uniform over the entire mass of the drink

Plant-based drink with «Sweet Creamy flavoring

Flavor and aroma
of sunflower seeds

Slightly sweet, characteristic of a sunflower drink, with a creamy aroma and a light aftertaste

Consistence

Liquid, with a slight sediment at the bottom of the glass

Color

Light-cream, uniform over the entire mass of the drink

Plant-based drink with «Melony flavoring

Flavor and aroma
sunflower seeds

Sweet, characteristic of a sunflower drink, with the aroma of melon and a light aftertaste of

Consistence

Liquid, with a slight sediment at the bottom of the glass

Color

Light-cream, uniform over the entire mass of the drink

The organoleptic quality indicators of the pro-
duced three samples of herbal drinks - "Chocolate™,
"Sweet Cream" flavoring and "Melon" flavoring - are
shown in fig. 13-15 and in table 7).

The conducted research made it possible to rec-
ommend all three developed recipes of plant-based
drinks for development.

Conclusions
1. Reasonable feasibility of production of plant-
based beverages based on sunflower protein concentrate,
which is produced by enterprises of the oil and fat indus-
try of Ukraine.

2. The basic recipes of plant-based drinks have
been developed - "Chocolate” drink, "Creamy" flavored
drink, "Melon" flavored drink - based on sunflower pro-
tein concentrate.

3. The next stages of research are: development
of technological parameters for the production of herbal
ultra-pasteurized drinks according to the developed reci-
pes; approbation of the developed technology of herbal
drinks in laboratory and production conditions; registra-
tion of regulatory documentation for the production of
plant-based beverages based on sunflower protein con-
centrate.
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PO3POFKA PELIEIITYP HAIIOIB POCIHHHHX HA OCHOBI
COHAIIIHUKOBOI'O BILIKOBOT' O KOHLIEHTPATY

GRAIN PRODUCTS IN FOOD TECHNOLOGIES

Anomauin

B pobomi 3a3naueno gpaxmopu, AKi Cnpusiioms po36UMKY 2axy3i 6UpOOHUYMBA KPOCTUHHO20 MOIOKAY 8 YKpaiHi,
HagedeHo ananiz pUHKy «pOCIUHHO20 MONOKA» 8 YKpaiui ma ceimi, NOKA3aHo nepcnekmusu po3guUmKy 0aHo20 ceamen-
My npOmMA20M HAUONUNCUO20 0eCAMUNIMMA Y KPAiHi, OKPECIeHO CecMeHm YKpainyis, ki € NOMeHYItIHUMU CHOJCUBAYa-
MU YiIb06020 NPOOYKMY — «POCIUHHO20 MONoKay. Ha ocHosi ananizy nimepamyphux oanux oOIpYHMOBAHO AKMYd/lb-
Hicmb ma 0oyinbHiCMb nepepobdieHHs KOHYeHmpamie OIIKi6 COHAWHUKA, AKI cb0200HI 8 YKpaini supobiawoms nionpu-
EMCMBA ONIUHO-JHCUPOBOT 2anysi, Y Hanoi pocaunni. Ilokazano nepcnekmugHicms ma OOYiIbHICMb 3ACMOCY8AHHI HANO-
BHIOBAUIB — KAKAO-NOPOWIKY, YYKPY, HAMYPATbHUX APOMAMU3AMOPIe ma OApeHUKIE, aMINONIMUYHUX epmenmis, 32)-
wysauie, cneyiti (KypKyma, Kapi, Kakao-nopowiox), pe2yisamopie KUCIOMHOCMI — V peyenmypax poCIuHHUX Hanoie Ha |:|
OCHOBI KOHYyenmpamy OiIKO8020 CYX020 3HEICUPEHO20 COHAuWNUK08020. bazoei peyenmypu pocaunnux nanois Oymu
CKIAOeH] Ha OCHOBI aHANi3y NiIMepamypHux OaHux wooo XiMiuHO20 CKIAOY MOIOKA KOPOS8 AY020 NUMHO20 MA PI3HUX
6U0I6 ICHYION020 6 YKpaini «pOCIUHHO20 MONOKAY 13 3ACMOCY8AHHAM ) AKOCMI OCHOGHOI CUPOGUHU KOHYeHmpamy Oil-
Ki8 COHAWHUKA CIPO20 KONbOPY, AKUL GUPODTIAE Y NPOMUCTOBUX MACUUMAOAX YKPATHCOKULL ONILHO-eKCMPAaKYIUHUL 34800
Nel TOB «llomoxuy, m. [[uinpo. Ha ocnogi ananisy opeanonrenmuyHux noOKa3HUKi6 pOCIUHHUX HANOIB, UPOOIEHUX 3a
bazosumu peyenmypamu, 6y10 0OIPYHMOBAHO OOYINbHICIb BUPOOHUYMEA THUL020 6UOY OCHOBHOI CUPOGUHU — KOHYEHM-
pamy OiIKO6020 CYX020 3HEINCUPEHO20 COHAUHUKOBO20 — 3 NOKPAWEHUMU OP2AHONENMUYHUMYU HOKASHUKAMY, 30KPeMa,
3 Oinum Korvopom. bazose nionpuemcmao yOoCKOHANUIO MEXHONO2II0 UPOOHUYMBEA DINKO8020 COHAUMUKOBOLO KOHYe-
Hmpamy i NiHiKa HANoig pocIuHHUX Oy1a po3pobieHa Ha OCHOBI KOHYEeHMpPamy OiIK08020 CYX020 3HENCUPEHO20 COHsl-
WHUK08020 0inoeo Konvopy. Pesynbmamom pobomu cmanu mpu peyenmypu Hanoi¢ poCciunnux: Hanii i3 apomamusa-
mopom «Bepuwikosuiiy, naniti i3 apomamuzamopom «Juuay ma uaniu «Llloxonaonuiiy. Ilposedena opeanonenmuuna
OYIHKA 8UPOONIEHUX 3 PO3POOIEHUMU PeYenmypamu Hanoig pOCIUHHUX 3ACEIOUULA IX 8UCOKI CEHCOPHI XapaKmepucmu-
K.

KurouoBi ciioBa: Hamiii pocJMHHUI, KOHIEHTPAT OiJIKIiB COHSIMIHUKA, HAMOBHIOBAY, apOMATH3aTOP, Op-
raHoJIeNTHYHA OI[iHKA, penenTypa.
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