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ABSTRACT

The article presents the results of the study of plant-based substitutes for dairy products. For this
purpose, it is proposed to use chickpeas and flax seeds.

The optimal amount of water for soaking chickpea grains has been experimentally established,
which is 3.3 parts per 1 part of grain raw material. It was established that the optimal ratio of chickpeas :
water for the purpose of grinding raw materials is 1: 8. The optimal ratio of chickpea and flax liquid base
was also established, which is 3:1, respectively.

The bacterial composition of starters for fermenting a drink has been selected. It has been proven
that the studied drinks are almost not inferior in the amount of essential amino acids to cow's milk and
can act as a worthy alternative to it. In addition, it was established that the proteins of the proposed
chickpea-flax drink are well absorbed by the human body.

According to research, the developed chickpea-flax fermented drink is dominated by
polyunsaturated fatty acids (3.51 %), among which 2.63 % is linolenic acid. The drink also contains oleic
acid in the amount of 1.26 %, which belongs to monounsaturated fatty acids. According to the ratio of fatty
acids C1s:2:C18:1 and Cis:2:C1s:3, the drink corresponds to the ideal lipid.

It is shown that yogurts based on these starters have higher sensory indicators compared to
traditional drinks.

The purpose of the article is the scientific substantiation and development of the optimal
formulation and production technology of a high-protein fermented beverage based on chickpeas and flax
protein.

Methodology. Microbiological, physicochemical and sensorial research methods were used.
Processing of the results was carried out using MS Excel databases.

The scientific novelty is that during the development of the concept of creating technologies for
new fermented drinks, in which the protein content is increased and the amino acid composition is
improved by adding chickpeas and flax protein.

Conclusions. The prospect of using fermented beverages made on a plant basis has been proven.
It was established that the developed drink samples were based on a set of indicators (amino acid
composition and soon, potential biological value of protein, utilitarian coefficient of amino acid
composition of protein, indicator of “excess content” of essential amino acids, ratio of fatty acids Cis:2:C1s:1
and Cis:2:C1s:3) are characterized by high biological value of proteins and lipids. The recipe composition of
a high-protein fermented chickpea-linseed drink is substantiated and the optimal ratio of water: vegetable
protein preparations in the recipe composition is determined.

Key words: fermented drinks, plant-based substitutes for dairy products, vegan yogurts,
chickpea and flax protein
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AHOTAIIIA

B po6oTi HaBeZieHO pe3yIbTaTH AO0CJiP)KeHHS] 3aMiHHUKIB MOJIOYHUX MPOAYKTIB BUTOTOBJIEHUX
Ha POCJMHHINA OCHOBI. 3 11i€}0 METO0 3aMPONOHOBAHO BUKOPUCTOBYBATH 3€pHA HYTY 1 HACIHHS JIbOHY.

JocaigHuM LJISAXOM BCTAaHOBJIEHA ONTHMMaJbHA KiJIBKICTh BOAU [JJi 3aMOYYBaHHSI 3€peH HYTY,
mo ckaafae 3,3 4YaCTUHU Ha 1 4YacTHHY 3€pHOBOI CUPOBUHHU. BcCTaHOBJIEHO, 110 ONTUMaJIbHUM
CHiBBi/THOLIIEHHSAM HYT : BOJ|a 32 MeTOI0 NoApi6GHeHHs cupoBUHU € 1 : 8. Takox migibpaHo onTUMaJbHE
CIiBBIJHOILIEHHSA HYTOBOI i JIJITHOI PiIKOI OCHOBH, 1110 CTAHOBUTH 3 : 1 BiATIOBIIHO.

[linibpaHo 6GakTepiaJlbHUM CKJIAJ, 3aKBAaCOK /JJis CKBallyBaHHs Hamot. JloBeaeHO, 1110
JocaipKyBaHi Hamoi Maibke He MOCTYNAKTbCA V KiJIbKOCTI He3aMiHHHUX aMiHOKHCJIOT KOPOB'SUYOMY
MOJIOKY 1 MOXyTb BHUCTYNAaTH HOMY TiJHOI aJbTepHATHBOW. KpiM TOro BCTaHOBJIEHO, 10 GiJKHU
3aMpoNOHOBAHOTO HYTOBO-JIJISTHOT'O HAMOK 106pe 3aCBOKIOTHCS OPTaHi3MOM JIIOAUHH.

3rigHo 3 [JoCaipKEeHHSIMH B PO3POOGJIEHOMY HYTOBO-JUITHOMY (epMeHTOBAaHOMY Harmoi
nepeBa)KaloTh MoJliHeHacuveHi xupHi kucaotu (3,51 %), cepen axkux 2,63 % - e JiHOJIEHOBA KUCIOTA.
Takox Hanill MiCTUTb OJieIHy KUCJAOTY B KijibKOCTi 1,26 %, 1110 HaJIE)KUTh 10 MOHOHEHACUYEHUX KUPHUX
KHCJOT. 3a MOKa3HUKaMU CHiBBifHOUIEHHS XUPHUX KUCAOT Cis2:Cis1 1 Cis:2:Cis:3 Hamid BigmoBizae
ileaJIbHOMY KUDY.

[lokazaHo, 1O HOrypTHM Ha LMUX 3aKBacKax MaloTbhb BUIL OpPraHoJIeNTUYHI TNOKAa3HUKU B
MOPIiBHSAHHI 3 TPaJUI[IHHUMU HAMTOSIMHU.

MeTa cTaTTi noJsiira€e y HayKoBOMYy OOIPYHTYBaHHi i po3po6li onTUMaJbHOI peLenTypu Ta
TeXHOoJIOTii BUPOOGHUITBA BHCOKOOIKOBOTO (epMEHTOBAHOIO HANOI HAa POCJAWHHINA OCHOBI HyTy i
JUISTHOTO MIPOTEIHY.

MeTopoJioris. [lig yac mpoBeeHHS pOGOTH BUKOPUCTOBYBAJIM MiKpo6iosoriusi, ¢pisuko-ximiuni
Ta OpPTraHOJIENITHYHI MeTOAU AocifkeHb. OnpaloBaHHsS pe3yJbTaTiB 3/iliCHIOBaIM 3a JONOMOrow 6a3
nanux MC Exel.

HaykoBa HOBM3HA IOJISITAE B TOMY, IO IiJj 4ac pPo3pOOKH KOHIEMIii CTBOPEHHS TEXHOJIOTIH
HOBUX (pEepMEHTOBAHHUX HAIOiB, B AKUX 36iJbIIeHO GiJIKOBUH BMICT i yIOCKOHA/JIEeHO aMiHOKHUCJIOTHUU
CKJIAJ, LIJIAXOM JI0laBaHHS HYTY i JIITHOTO NIPOTeiHy.

BucHoBKM: [loka3aHO mepcrneKTUBHICTh BUKOPUCTAHHS pepMeHTOBAHMX HAIOIB Ha POCIMHHIN
OCHOBi. BcTaHoB/IEHO, 1[0 PO3po6JieHi 3pa3KW HANOK 3a KOMILJIEKCOM MOKAa3HUKIB (aMiHOKHCIOTHUM
CKJIJIOM Ta CKOPOM, MOTEHIiliHOI0 6iosorivHo0 LiHHICTIO 6i/nKa, KoedinieHTOM yTuU/IITapHOCTI
aMiHOKHCJIOTHOTO CKJIaJy Oi/Ka, MOKAa3HWKOM «HAJJIMIIKOBOTO BMICTy» He3aMiHHUX aMiHOKHCJIOT,
cniBBifHOmeEeHHA MUPHUX KUCIOT Cis:2:C18:1 1 Cis2:Cis:3) XapaKTepU3YIOTbCA BUCOKOIO 6ioJiorivHoro
niHHicTio 6inkiB i sinigiB. OBrpyHTOBaHO peLEeNnTypHUHR CKJIaJ, BUCOKOOIIKOBOrO ¢GepMeHTOBAHOIO
HYTOBO-JIJITHOI'O HaIoo i BU3HAYEHO ONTUMaJbHe CHiBBiJHOIIEHHS BOJA : POCAMHHI 6iJIKOBI mpenapaTu
y peLenTypHOMY CKJIaj|.

KiiouoBi cinoBa: ¢pepmeHTOBaHI Hamoi, poCcJWHHI 3aMiHHMKM MOJIOYHUX MPOAYKTIB, HOTYPTH
BEeraHCbKi, IPOTeiH HyTOBUM Ta JUITHUI

Biota. Human. Technology

Formulation of the problem

Relevance of work. Interest in alternative food
products is constantly growing. With the need to
feed a growing global population, new sources of
nutrients are a constant concern for both
companies and consumers. While consumers prefer
products that are made from natural raw materials,
without artificial additives, have increased
nutritional value and have certain properties for
providing the body with food nutrients.

Every year, the number of consumers who
choose a plant-based diet (vegetarianism and
veganism), which completely or partially excludes

94

products of animal origin from the diet, is increasing.
This is due to the desire to avoid the common
“diseases of civilization” in our time -
cardiovascular diseases, atherosclerosis,
hypertension, allergies, various neoplasms, etc.
Special attention needs to be paid to the
nutrition of people who suffer from an allergy to
cow's milk casein, as well as from such a hereditary
disease as hypolactasia, i.e., the inability of the body
to absorb milk sugar - lactose. In the body of sick
people, there is an insufficient amount of protein,
vitamins, and minerals, which leads to a functional
disorder of the body. In order to provide adequate
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nutrition for such people, it is necessary to create
and constantly expand the range of products, the
composition of which should be as close as possible
to the composition of cow's milk.

Although plant-based substitutes for dairy
products (PSDP) have existed for centuries as a
traditional part of various cultures, interest in them
is now growing and the market for such products is
expanding rapidly.

Today, the most popular alternative to cow's
milk is still soy milk, as well as almond and rice milk
substitutes.

The PSDP market is driven by many interests
and is influenced by different opinions. At the present
time, most consumers choose PSDP not because of
need, but because they prefer this product category.

The market for alternatives from plant
substitutes is developing especially rapidly in Western
countries. On store shelves, there are various options
for plant substitutes for dairy products, which have a
pleasant taste profile and high nutritional value [9]. A
good example of such products are fermented plant-
based yogurts, which have recently challenged dairy-
based yogurts. The attitude of consumers to new
products was previously studied using a specific scale
of their innovativeness, which involves the willingness
to try and use new developments in food [4].

Fermented foods and beverages of plant origin
have attracted increasing attention in recent years
due to their beneficial effects on health and increased
stability during production and storage, which is
desirable from a technological point of view [13].

Analysis of recent research and publications.

Plant-based substitutes for dairy products are
aqueous extracts of crushed plant material. Nowadays,
there are many types of raw materials from which such
drinks are made. However, due to the relative novelty
of the product, there is currently no classification of
such drinks in the literature. In some scientific works,
an attempt is made at a general classification of these
products, according to which five categories of drinks
are distinguished, namely on the basis of [6]:

—cereals (oats, rice, corn);

-legumes (soybeans, peanuts, lupins);

-nuts (almonds, coconut, pistachios, hazelnuts,
walnuts);

-seeds sunflower,

(sesame, flax, hemp);
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-pseudocereals (quinoa, amaranth, teff) [10].
There is a method for the production of vegetable
drinks, which involves the homogenization of
vegetable oils (corn, linseed, soybean or sunflower oil)
with water in the presence of plant-based proteins
(pea, legume or soy proteins), polysaccharides (gum
arabic or beet pectin), phospholipids (soy or
sunflower lecithin) or saponins (quilays) to form an
oil-in-water emulsion [1; 12].

During the production of plant drinks, several
stages of processing can be applied. However, the
general scheme of the modern process on an
industrial scale is mostly the same: the plant material
is either soaked and subjected to wet grinding, or the
raw material is subjected to dry grinding, after which
the flour is extracted in water. Often this slurry is
filtered or strained to remove grinding waste and
insoluble plant material. Standardization and addition
of other ingredients such as oil, flavoring, sugar and
consistency stabilizers may be applied afterwards
depending on the desired consistency and quality of
the finished product [5].

Initially, the oil-soluble ingredients are
dissolved in the oil phase, while the water-soluble
ingredients (including the hydrophilic emulsifier) are
dissolved in the aqueous phase. Next, a preliminary
emulsion mixture is obtained by mixing the oil phase
and the water phase. A finely dispersed emulsion is
formed by passing a preliminary emulsion mixture
through a mechanical device (“homogenizer”) that
further splits the oil droplets. Different types of
homogenizers can be used to achieve the desired oil
droplet sizes (eg, colloid mills, high-pressure valve
homogenizers, microfluidizers, and sonicators). Next,
the plant drinks usually undergo some form of heat
treatment to deactivate any enzymes or microbes that
could cause spoilage or health problems, while
maintaining the high quality of the product [5].

In some cases, new technological techniques
such as ultrasound, pulsed electric field treatment,
ohmic heating, and homogenization at high and
ultrahigh pressure are used to increase stability
without the use of additives. As a rule, the application
of the above technologies is aimed at inactivating
microorganisms and enzymes, reducing the size of
particles and reducing viscosity to increase the
physical stability of a plant-based drink [1].



BHT. 2022. No 2

Biota. Human. Technology

In the field of “plant milk” production, several
areas of innovation are being explored. One of them is
the possibility of producing mixtures of “plant milk”.
Mixes such as almond-oat and almond-coffee drinks
are becoming fashionable and increasingly popular
with consumers. It is also expected that the market
and types of fermented plant-based drinks will grow
in the future. Also, in the coming years, the
commercial application of advanced non-thermal
technologies for the production of “plant milk” is
expected [1].

Purpose of work: to scientifically justify and develop
the production technology of fermented chickpea-flax
drink;

Methodology. During the research were used:
organic chickpeas of the “Ahimsa” brand
(Certificate “Organic Standard” UA-BIO-108
Ne21-0306-07-01; ETKO UA-3254-101-
2020.NOP); flax protein of the “Organic Oils”
brand (Technical Conditions of Ukraine 10.4-
39764614-003:2019); drinking water (Sanitary
rules and regulations 2.2.4-171-10 and State
Standard of Ukraine 7525-2014).

Sampling for sensory, physicochemical and
microbiological studies was carried out in accordance
with State Standards 26809 and IDF 122B.

During the research, the titrated acidity of
drinks was determined by the titrimetric method
according to State Standard 3624-92 (method using
the phenolphthalein indicator).

The conditional viscosity of the product was
determined by the time it took for the drink to flow
out of a 100 ml pipette with an outlet diameter of 5.0
mm at a temperature of 20°C in seconds.

The mass fraction of dry substances (based on

sucrose) in the drink was determined by the
refractometric method according to the State
Standard of Ukraine 4855:2007.

The nutritional value was determined by calcu-
lation with the help of data taken from reference litera-
ture, regarding the composition of raw materials [10].

The amino acid score was calculated according to
awell-known method relative to the ideal protein [2].

The warranty expiration date was established
based on the dynamics of changes in a complex of
sensory, physicochemical and microbiological
indicators under conditions of proper storage.

During the research, the recipe composition of
high-protein fermented chickpea-flax drink was
developed; the optimal ratio of water: vegetable
protein preparations in the prescription composition
is determined.

Scientific novelyy is that the concept of creating
technologies for new fermented drinks based on
chickpeas and flax protein with previously predicted
health properties has been developed, the protein
content has been increased and the amino acid
composition of plant-based drinks has been improved
by adding flax protein to the chickpea liquid base.

Research results

Based on the study of the properties of raw
material components of PSDP, as well as existing
production technologies, technology, technological
scheme of manufacture and recipe for fermented
drink on a plant-based - chickpeas and flax protein
were developed.

In the Table 1 shows the draft recipe
composition of samples of high-protein fermented
chickpea-flax drink with and without additives.

Table 1
Project recipe composition of high-protein fermented chickpea-flax drink
Required amount of raw materials (per 100 1), %
Ne Name of raw materials Sample Nel Sample Ne2 Sample Ne3
(without additives) (with sugar) (with additives)
1 2 3 4 5
1 Chickpeas (grains) 15.8 15.8 15.8
2 Drinking water 79.7 74.7 73.2
3 Food salt 1 1 1
4 Flax protein 4.5 4.5 4.5
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Continuation of Table 1

1 2 3 4 5
5 Sugar-sand = 5 5
6 Agar-agar - - 1.5
7 Citric acid - 1 1
8 Vanillin - - 0.05
9 Leaven 0.5 0.5 0.5
QOutput 100 100 100

Chickpea drink is the basis for the
preparation of chickpea-flax fermented drink;
therefore it was important to choose the optimal
amount of raw materials and water at all stages
of production of the liquid base. It was found
experimentally that 3.3 parts of water are
needed to soak 1 part of chickpeas. For crushing
swollen chickpeas, the optimal ratio of
chickpeas:water is 1:8, respectively.

Next, the optimal indicators of temperature
and time of heat treatment of the obtained
suspension were determined. Based on literary
sources, the following technological parameters
were chosen: 15-20 min at a temperature of
100°C [7-8; 16]. During heat treatment, the
suspension must be periodically stirred so that
the chickpea starch does not form a dense clot
and is evenly distributed throughout the volume.
At a temperature of 50-709C, denaturation of the
protein with its dehydration is observed, in
particular, absorption of water from the
environment by pasteurized starch. Pasted
starch forms a strong jelly in the cells, which
affects the consistency of the drink. Gelation of
starch is accompanied by the dissolution of
starch polysaccharides during heat treatment,
which leads to the accumulation of water-soluble
substances, and the partial hydrolysis of
oligosaccharides and starch leads to an increase
in the total amount of sugars. During cooling to
room temperature, the chickpea base thickens
and acquires the consistency of liquid jelly.

Chickpea protein was extracted in a water-
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salt solution for 45-60 minutes, followed by
filtration through a double-layer cheesecloth to
separate insoluble residues. The ratio of
water:protein is 10:1, respectively. Extraction is
carried out with the aim of extracting water- and
salt-soluble proteins, as well as to prevent
“flouriness” in taste.

The optimal ratio of chickpea and flax
liquid base was chosen experimentally, which is
3:1, respectively.

At the next stage of the research, starter
cultures of starter culture were introduced into
the obtained liquid chickpea-linen base.

After thorough mixing, the chickpea-
linseed drink was divided into three equal parts:

-only starter cultures were introduced into
sample Ne1;

-a sweetener in the form of granulated
sugar and an acidity regulator citric acid were
added to sample N22;

-sweetener (sugar-sand), acidity regulator
(citric acid), consistency stabilizer (agar-agar) and
flavoring (vanillin) were added to sample Ne3.

As a control, there was already
commercially available yogurt, made by using
“plant milk” as a substitute for dairy raw
materials, namely “Alpro Soy Vanilla Yogurt”.

Samples of new fermented drinks are
shown in Fig. 1.

Different types of sourdough starters,
which contain fermentation polycultures of
bacteria, were experimentally selected for the
study (Table 2).



BHT. 2022. No 2

Biota. Human. Technology

A — immediately after fermentation

A — after mixing

3 1 2

B — immediately after
fermentation

Fig. 1. Samples of fermented chickpea-flax drink fermented with sourdough

A — “Probio yogurt” (Vivo) and B — “Vegan yogurt” (Vivo): 1 — with sugar; 2 — with additives;
3 — without additives

Table 2
Bacterial composition of starter cultures used to ferment samples of chickpea-flax drink [11]
Name of the . .. . .
Bacterial composition Characteristics of leaven
leaven
Does not contain components of animal origin and lactose.
Vegan yogurt Stroptacocons thermaphiles Suitable for making vegan yogurt based on soy milk or
. I actobacilius delb ,é";s Budoari lactose-free yogurt based on lactose-free cow’s milk.
crobaciiins aeloruecril . Dulgaricus
(Vivo) “ p- Buga 1 bag of sourdough is designed to prepare from 1 to 2
liters of yogurt
Streptococcus thermaphiles;
Lactobacillus delbrueckii SSp. Bulgaricus; . .
o m, “ e, m“, #5SP ”fgﬂmm It can be used in the form of a fermented milk product,
Lactobacillus acidophilus (2 strains); . . .
Baclsf yogurt Bitdobacterium durtis (2 strains): and in its pure form, without fermentation.
. Lf ;hﬂ;’/ﬂ”m af H{lEEEI ] The number of bacteria in the bag is enough for the
(Vivo) L;:;Zlm [Zm’ _ guaranteed fermentation of 3 liters of animal milk (at the
CAOOGEIIHLS TRAnINOSIS; end of the shelflife of the starter)
Lactobacillus paracasei
Bifidobacterium infantis

Samples were fermented in a multicooker “Mirta”
(MC-2209) using the “yogurt” mode for 16 hours at a
temperature of 40°C. The obtained samples were cooled
and stored at a temperature of 4 2C for 24 hours. During
cooling, the texture of fermented beverages thickened.

The nutritional value reflects the full range of
useful properties of a food product and is
characterized, first of all, by its chemical composition.
The chemical composition and energy value of
chickpea-flax fermented drinks are given in the Table 3.

Table 3
Chemical composition and energy value of chickpea-flax fermented drink
Content, g/100 Ener
Name of ,8/100 g gy
sample . <o Food value,
p Proteins Lipids | Carbohydrates fibers kcal/100 g
1 2 3 4 5 6

Control 3.2 1.9 13.6 - 85
Sample Nel 4.8 11 8 21 61.1
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Continuation of Table 2

1 2 3 4 5 6
Sample No2 4.8 11 13 2.1 83.2
Sample No3 4.8 11 13 2.1 84.1

The analysis of research results shows that
experimental samples of  chickpea-flax
fermented drink are characterized by increased
nutritional value due to the content of proteins
and carbohydrates. The relatively high content of
the latter in samples N2 2 and Ne 3 is explained
by the specificity of the raw material and added
sugar. Compared to the control “Alpro Soy
Vanilla Yogurt”, the developed drinks differ in
higher protein content and lower lipid content,

as well as the presence of dietary fibers.

An important indicator of the biological
value of a protein is its closeness to the ideal.
Taking into account the fact that the fermented
chickpea-flax drink is offered to replace dairy
products, a comparison of the content of
essential amino acids in the proteins of the drink
with a similar indicator in cow's milk and with
the reference protein was carried out, as well as
the calculated amino acid rate (Table 4).

Table 4

Comparison of the content of essential amino acids of the developed drink with cow’s milk and

reference protein

Content, g/100 g of protein
Reference
. . rotein . Amino acid | Chickpea- | Amino acid
Name of amino acid P . Cow’s milk kp .
according ) rate, flax protein rate,
protein o . o
to ) drink Yo
FAO/WHO
Threonine 25 44 176 45 180
Lysine 48 78 163 61 127
Methionine + cystine 23 33 144 36 157
Phenylalanine + tyrosine 41 102 249 84 205
Histidine 16 27 169 30 186
Isoleucine 30 47 157 52 173
Leucine 61 95 156 76 125
Tryptophan 6,6 14 212 16 242
Valin 40 64 160 58 145
Total essential amino
. 290.6 504 458
acids

From the Table 4 shows that the protein of
the fermented chickpea-flax drink has a high
nutritional value, as it contains all essential
amino acids in quantities exceeding the values
established by FAO/WHO experts
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for the reference protein. Comparing with cow's
milk, we can conclude that the chickpea-flax
drink is almost not inferior in the amount of
essential amino acids and can be a worthy
alternative.
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The biological value of proteins depends
primarily on the balanced amino acid
composition of essential ones. All 20 amino acids
are necessary for the construction of the vast
majority of proteins in the human body, and in
certain ratios that are as close as possible to
those in the proteins of the human body.
Violation of the balance of the amino acid
composition of the protein leads to a violation of
the synthesis of its own proteins, destroying the
dynamic balance of protein anabolism and
catabolism towards the predominance of the
breakdown of its own proteins, in particular
enzyme proteins. Lack of one or another
essential amino acid limits the use of other
amino acids in the process of protein
biosynthesis. Proteins can have one or more
limiting amino acids.

The analysis of these values of amino acid
rate indicates an excess of all essential amino
acids in chickpea-flax fermented drink. Amino
acids with an amino acid rate of less than 100%
are not included, i.e. the content of each essential
amino acid meets the requirements of human
needs in reference protein according to the

It should be noted that tryptophan and
methionine + cystine have the lowest content
among protein amino acids of chickpea-flax
fermented drink. The amino acid index, which
shows the completeness of the protein, exceeds
the recommended values.

The utilitarian coefficient reflects the
balance of essential amino acids in relation to
the standard, but a more informative indicator of
the balance of the composition of essential
amino acids is the indicator of comparative
redundancy.

The coefficient of comparative redundancy
characterizes the total mass of essential amino
acids, which is not used for anabolic needs in
such a quantity of product protein, which is
equivalent to the potentially utilized content of
100 g of reference protein. The smaller the value
of the coefficient of comparative redundancy, the
better balanced essential amino acids and
therefore more rationally can be used by the
body [14].

The potential biological value of the
fermented chickpea-flax drink is 90%, which
indicates a high level of amino acid balance

requirements of FAO/WHO (2013) [2]. (Table 5).
Table 5
Indicators of biological value of proteins of fermented chickpea-flax drink
. The value of the biological value of | Recommended
Indicator . . .
proteins in the drink values

Potential biological value of protein, % 90 100
Amino acid rate difference coefficient, % 10 0
U, units 0.74 U-1.0
o¢, g/100 g of protein 0.13 oc,—> 0
The ratio of essential amino acids / total

. . 0.77 0.4
amino acids

The utilitarian coefficient of the amino acid
composition (U) indicates a high possibility of
utilization of amino acids by the body, and a low
indicator of comparative redundancy (oc,)
means that proteins are well absorbed by the
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body. The ratio of essential amino acids to total
ones slightly exceeds the norm.

The functional features and biological value
of food lipids are determined by their fatty acid
composition (Table 6).
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Table 6

Evaluation of compliance of the fatty acid composition of the lipids of chickpea-flax fermented drink with
the recommended norms of their consumption

Mass fraction of fatty
. . Recommended
Name of fatty acids acids, % of the total
) amount, g/day [3]
amount of fatty acids
Saturated, including 0.63 25
Miristynova (C14:0) 0.40
Palmytynova (C16:0) 0.23
Monounsaturated, including 1.26 30
Oleinova (C18:1) 1.26
Oleinova, including 3.51 11
Linoleic (C18:2) w6 1.15
Linolenic (C18:3) w3 2.36

Analysis of the composition of fatty acids
showed that polyunsaturated fatty acids (3.51 %)
predominate in the developed chickpea-flax
fermented drink. The developed drink contains
oleic acid (the monounsaturated fatty acid), the
content of which is 1.26 %. The dominant fraction
among polyunsaturated fatty acids is irreplaceable

linolenic acid, the content of which is 2.63 %.
Among saturated fatty acids, myristic acid prevails
(0.40 %).

The digestibility of lipids depends not only on
the content of individual groups of fatty acids, but also
on their ratio, which characterizes the biological
effectiveness of the product's lipids (Table 7).

Table 7
Indicators of biological efficiency of lipids of chickpea-flax fermented drink
Lipids
Ratio Ideal lipid [15] Lipids of chickpfea-ﬂax
fermented drink
SFA:MUFA:PUFA 1:1:1 1:2:5.57
PUFA:SFA 0.2-0.4 5.57
C18:2:Cisa >0.25 0.91
Ci82:Cis3 >7.0 0.19

The ratio of SFA:MUFA:PUFA does not meet
the requirements for ideal lipid : content of MUFA is
twice and PUFA is 5.5 times higher than the
recommended ratio of ideal lipid, respectively.
According to the ratios of Cis2:Cis1 and Cis:2:Cis:3
fatty acids, the drink corresponds to ideal lipid.

Product quality is determined not only by
sensory properties, but also by the product's
nutritional and energy value.
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Ready-made plant-based drinks do not reach the
acidity recommended by the State Standard of Ukraine
for ordinary milk yogurts (norm - 80-140). The highest
acidity was found in sample (34 °T).

In terms of sucrose content, only sample Ne
1 (4.0) is inferior to milk yogurt (the norm is at
least 5.0). The low sucrose content in this case is
explained by the fact that there is no added sugar
in chickpea-flax drink Ne1.
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The process of whey separation in
chickpea-flax drink is not very different from
yogurt based on cow’s milk. Indicators indicate
less serum release from the plant drink, as its
ability to retain serum is less.

The analysis of research results shows that
experimental samples of  chickpea-flax
fermented drink are characterized by increased
nutritional value due to the content of protein
and carbohydrates. The relatively high content of
carbohydrates in samples N2 2 and Ne 3 is
explained by the specificity of raw materials and
added sugar. Compared to control (“Alpro Soy

Vanilla Yogurt”), the developed drinks
differ in higher protein content and lower lipid
content, as well as the presence of dietary fiber.

The protein quality indicator is the
biological value, which is determined by the
qualitative and quantitative content of amino
acids and a set of coefficients characterizing the
degree of protein assimilation by the body.

Based on the results of the sensory
evaluation, a profilogram of the sensory
indicators of the quality of the experimental
samples of the chickpea-flax fermented drink
was created (Fig. 2).

Appearance
5

[F'S]

Consistence

Taste

— Sample Nel

Sample Ne2

Scent

Sample No3

Fig. 2. Profilogram of sensory quality indicators of experimental samples of chickpea-flax fermented drink

The results of sensory evaluation of
chickpea-flax fermented drink show that the
developed samples are characterized by high
sensory indicators. Thus, sample Ne3 with
additives received the highest total score of 18.9
points out of a possible 20. The color of the
drinks is mainly white and creamy, uniform
throughout the mass. The samples had a
pleasant, moderately intense smell and taste,
characteristic of this type of product and raw
material. The consistency of the test samples was
homogeneous, viscous, without gas formation.
Before tasting, the drinks were mixed, because
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during the storage process, whey separated,
which is typical for this type of product.

Conclusions

The  obtained results confirm  the
experimentally selected different types of starters,
which contain fermentation polycultures of bacteria.
A batch of samples fermented with “Probio Yogurt”
(Vivo) starter, had worse sensory indicators than the
samples fermented with “Vegan Yogurt” (Vivo)
starter. Therefore, control samples for tasting were
prepared using the second starter. According to the
results of the sensory evaluation of
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the chickpea-flax fermented drink, sample Ne 3
with additives (sugar, citric acid, agar-agar,
vanillin) received the highest overall score. In
terms of flavor profile, this sample is more like a
traditional dairy yogurt flavor.

Developed samples of chickpea-flax
fermented drink are characterized by increased
nutritional value due to the content of protein
and carbohydrates. Compared to the control
(Alpro Soy Vanilla Yogurt), the developed drinks
differ in higher protein content and lower lipid
content, as well as the presence of dietary fiber.

The biological value of the developed drinks is
characterized by the content of all essential amino

acids. According to a complex of indicators (amino
acid composition and speed, potential biological
value of protein, utilitarian coefficient of amino acid
composition of protein, indicator of “excess content”
of essential amino acids), developed samples of
chickpea-flax fermented drink are characterized by
high biological value of proteins.

The ratio of SFA:MUFA:PUFA does not meet
the requirements for ideal lipid. The content of
MUFA is twice as high, and PUFA is 5.5 times
higher than the recommended ratio of ideal lipid,
respectively. According to the ratios of Cis:2:C1s:1
and Cis:2:C18:3 fatty acids, the drink corresponds
to ideal lipid.
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