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Abstract: The biological and dietary value of the plant-based milk analogue from fenugreek seeds is investigated. The amino
acid composition is determined by liquid-column ion exchange chromatography. The completion of protein is tested by its
comparison with the amino acid composition of the reference protein, determined by the recommendations of the FAO/WHO
expert committee. The amino acid score and the biological value is determined by the computation method. It is found that the
plant-based milk analogue from fenugreek seeds contains a significant quantity of essential amino acids, with the largest share of
leucine and valine. Glutamic acid, aspartic acid and arginine occupy the largest share among the non-essential amino acids in the
plant-based milk analogue from fenugreek seeds. The biological value of proteins in the milk analogue from fenugreek seeds
makes 96%, having the high compliance with the biological value of a soya drink (96.4%). This is positive, because soy is
considered to be the closest in protein content and amino acid composition to traditional milk proteins. Therefore, the derived
data confirm that fenugreek seeds are applicable as a plant-based source of protein for the expansion of the assortment of food
products made of fenugreek seeds, both in the mass-scale consumption and for persons with special needs (in particular the
patients with sugar diabetes and intolerance of milk protein).
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1. Introduction
Shortage of protein foods in the human diet is a distinctive
feature of the latest time, resulting in the increasing
occurrences of protein energy failures [1]. This causes the
growing number of various deceases related with protein
deficit, such as the depressed function of pituitary-adrenal
system, weakened processes of decrease of the function of
thyroid gland, metabolic failures, slowing of child’s grow etc.
[2, 3]. At the same time, products of animal origin tend to be
substituted with their plant-based analogues with as high
protein quantity and protein assimilability characteristics as in
the traditional foods. There are some factors that cause the

need to exclude animal proteins from the human diet, such as
intolerance of lactose and milk [4]. According to the WHO,
nearly 75% of the global population has lactose intolerance
with varying degrees of severity. This pathology occurs
mostly in counties of Asia, Africa (90% of the population),
South Europe (70%), and South America. In EU, the
occurrence of lactose intolerance varies from 4 to 65%,
depending on a country. In the U.S., the rate of decease
reaches 25%. In Ukraine, according to various researches,
lactose intolerance has been diagnosed in nearly 16% of the
population [5].
According to data from the World Organization of
Allergists, milk allergy is the most common cause of allergies
in children. In EU countries, allergic reactions on cow milk
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proteins are recorded in 2 to 7.5% of the persons, making from
10 to 19% occurrences of anaphylaxis caused by food
products [6].
It needs to be mentioned that in the body of humans that have
to exclude animal-based food products from the diet, especially
milk and dairy products, shortage of protein and other
biologically important substances often occur, which may result
to functional failures in certain organs and systems. The body
can be supplied by the necessary nutrients by consuming food
products with the chemical composition best compliant with the
cow milk and dairy products. This led to the expansion of
production of new foods by using plant-based inputs as the
source of protein and other nutritional substances, including
plant-based milk analogues [7-9].
The search for plant-based sources for complete protein for
making new food products, plant-based milk in particular, has
become a vital problem of today. Effective inputs for this
purpose can be fenugreek seeds that have rich chemical
composition
and
insulinotropic,
antidiabetic,
hypocholesterolemic, antitumor, fungicidal, antimicrobial,
antioxidant effects for the human body; its stimulates synthesis
of hormones, protects organs of gastrointestinal tract etc. [9].
There is research-based evidence that consumption of food
products and dietary supplements made of fenugreek seeds
helps reduce the level of sugar and cholesterol in blood,
decrease exposures of atherosclerosis, obesity and,
consequently, cardiovascular and gastrointestinal decease [10].
The work to develop technology of a milk analogue made of
fenugreek seeds has been conducted, with testing the content of
protein, including its amino acid composition, and assessment
of the product’s biological value as its important part.
The article’s objective is to test the amino acid composition
of milk analogues from fenugreek seeds, and determine the
biological value of the protein.
This objective has to be achieved through solving the
following set of problems:
1. determine the quantity of amino acids in the milk
analogue from fenugreek seeds;
2. calculate the amino acid score of the essential amino
acids in the milk analogue from fenugreek seeds;
3. determine the ratio of distinction of the amino acid score
and calculate the biological value of protein in the milk
analogue from fenugreek seeds;
The research hypothesis is that the milk analogue from
fenugreek seeds is applicable as a source of protein with high
biological value, both in the mass-scale nutrition of humans
and in the nutrition of patients with sugar diabetes and
intolerance of milk protein.

fenugreek seeds by its amino acid composition is tested by the
comparing it with the amino acid composition of the reference
protein, determined by recommendations of the FAO/WHO
expert committee. The amino acid score (AAS) and the
biological value is determined by the computation method.
The soya-based milk analogue “SOYA ORIGINAL” ТМ
“Alpro” is selected for purposes as the control product.
2.1. Sample Preparation
The amino acid composition was determined after the acid
hydrolysis was applied for amino acids and alkaline hydrolysis
– for tryptophan. The acid hydrolysis was made by the
hydrochloric acid in the following way: a carefully weighted
sample with inclusion of the water solution of protein with the
mass of nearly 2 mg was put on the bottom of a test-tube. The
equal amount of the concentrated hydrochloric acid was added
to the water solution. After that the test-tube was cooled in a
mixture of dry ice and acetone. Then the air was pumped off
from the test-tube using a vacuum pump, to prevent oxidation
of amino acids in the result of hydrolysis. After that the
test-tube was soldered and mounted into a thermostat with the
constant temperature +106°C for 24 hours. Once the hydrolysis
is finished, the test-tube has to be cooled down to the room
temperature and opened; the content has to be taken off and
brought to a glass box and put in a vacuum desiccator above the
granulated sodium hydroxide. After that the air has to be
removed by a water jet pump. The sample is dried, 3 to 4 ml of
deionized water is added to a weighting bottle, and the drying
procedure is repeated. It is also possible to remove hydrochloric
acid on the water bath under an extractor hood. A sample
prepared in this way has to be dissolved in 0.3-normal lithium
citrate buffer pH 2.2 and put on an ion exchange column of the
amino acid analyzer.
Tryptophan can be determined by use of the alkaline
hydrolysis, which is not applicable in determining other amino
acids, because the alkaline hydrolysis changes a number of
amino acids [13, 14].
2.2. Calculation of Qualitative and Quantitative Amino
Acids Content
Prior to calculating the quantity of amino acids in the tested
sample, a standard mixture of amino acids with the known
concentration of each amino acid has to be put on a
computerized analyzer’s column. The peak area of each amino
acid (or the peak height) is calculated on a chromatograph.
The number of micromoles of each amino acid (Х1) in the test
solution can be derived by the formula (1):
Х1=S1/So,

2. Materials and Methods
The amino acid composition is determined by the method of
liquid-column ion exchange chromatography [11, 12] using
the computerized analyzer of amino acids AAA 400
manufactured by “Ingos – Laboratory Instruments” company
(Czech Republic).
The completion of protein in the milk analogue from

(1)

where: S1 is the peak area (or height) of an amino acid in the
test sample;
Sо is peak area (or height) of the same amino acid in a
solution of a standard amino acids mixture corresponding to 1
micromolar amount of each amino acid.
The quantity in milligrams is obtained by multiplying the
number of micromoles in an amino acid by its molecular mass.
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The quantitative composition of amino acids is determined by
comparing chromatograms of the standard and test mixture of
amino acids [13, 14].
2.3. Determination of Biological Value
The protein usefulness in the milk analogue from fenugreek
seeds by amino acid composition was determined by
comparing it with the amino acid composition of the reference
protein, determined by the recommendations of the
FAO/WHO expert committee. The amino acid score (AAS) of
each essential amino acid was computed by the
recommendations of the FAO/WHO scale adopted for the
protein classification, by the formula (2):
АASj=(AKj/AKc)×100%,

(2)

where: АASj is the amino acid score of j amino acid
protein, %;
АКj is the content of an essential amino acid in 1 g of the
product protein, mg/g of protein;
АКС is the content of an essential amino acid in 1 g of the
reference protein, mg/g of the reference protein.
Also, the biological value of the protein component was
assessed using the coefficient of amino acid rate difference
(CARD, %) by formula (3) [15, 16]:
BV=100 – CARD

(3)

where: BV is the biological value of the protein component of
a product, %;
CARD is the coefficient of amino acid rate difference.
CARD was determined by the formula (4) [15]:
CARD=∑∆ DAAS/n,

(4)

essential amino acid;
n is the number of essential amino acids.
The biological and nutritional value of plant-based milk
analogue from fenugreek seeds was determined by the
following methods:
lipid content - by extraction-weight method using the
Soxhlet apparatus in accordance with [17];
nitrogen and total protein content - by the amount of
nitrogen by the Kjeldahl method according to ISO 20483:
2013 [18];
carbohydrate content- by the calculation method for the
total amount of sugars [19]:
mass fraction of glucose, galactose, sucrose, fructose - by
high performance liquid chromatography according to ISO
22662: 2007 [19];
content of dietary fiber - by the method of Kurshner and
Hanek [20];
calorie content - by calculation method according to the
formula (5):
a*4+b*9+c*4,

(5)

where: a - mass fraction of proteins;
b - mass fraction of lipids;
c - mass fraction of carbohydrates.
Numerals 4, 9, 4 indicate the amount of energy generated by
the combustion of 1 gram of proteins, lipids and carbohydrates,
respectively.

3. Results
Results of testing the amino acid composition of the
plant-based milk analogue from fenugreek seeds and the
control product are given in Table 1.

where: ∑∆ DAAS is the ratio of the amino acid score for each
essential amino acid to the smallest amino acid score of the
Table 1. The amino acid composition of plant-based milk analogue from fenugreek seeds.
Amino acid
Essential amino acids
Lysine
Threonine
Methionine
Valine
Isoleucine
Leucine
Phenylalanine
Tryptophan
Total
Non-essential amino acids
Serine
Glutamic acid
Proline
Glycine
Alanine
Cystine
Tyrosine
Histidine
Arginine
Asparagine acid
Total
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Plant-based milk analogue from fenugreek seeds, g/100g of product

Control, g/100g of product

0,26
0,30
0,12
0,43
0,33
0,63
0,29
0,02
2,38

0,31
0,22
0,26
0,91
0,29
0,46
0,36
0,04
2,85

0,28
0,92
0,26
0,20
0,28
0,04
0,16
0,12
0,64
0,84
3,74

0,37
1,21
0,27
0,23
0,23
0,02
0,19
0,16
0,60
0,77
4,05
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This test of the amino acid composition shows that the
plant-based milk analogue from fenugreek seeds contains a
considerable number of essential amino acids, in which the
largest part is with leucine (0,63 g/100 g) and valine (0,43
g/100 g), which have important biological effects. Leucine
helps reduce the level of sugar in blood, which confirms the
usefulness of consumption of the plant-based milk analogue
from fenugreek seeds by patients with sugar diabetes.
Decomposition of leucine in the bone muscles results in
creating glutamine and alanine, i. e. amino acids constituting
the components with important contributions in maintaining
the level of glucose in the body. Also, it ensures the balance of
nitrogen required for the process of protein and hydrocarbon
metabolism; its prevents the occurrence of tiredness caused by
extra generation of serotonin; it is required for building up and
normal development of muscle tissues; it protects cells and
tissues of muscles from the constant decay; it offers a specific
source of energy at cellular level; it is involved in the synthesis
of protein; it strengthens the immune system, and stimulates
quick would healing [21].
Valine is another key component stimulating growth and
synthesis of body tissues. Together with leucine and isoleucine
it provides for an energy source in muscle tissues, keeps the
level of serotonin, improves the coordination of muscles and
reduces the body’s sensitivity to pain, cold and heat. Also,
valine is required for maintaining the normal hydrogen
metabolism in the body [22].
In the composition of substitute amino acids, the
plant-based milk analogue from fenugreek seeds is dominated
by glutamine acid (0.92 g/100 g), aspartic acid (0,84 g/100 g),
and arginine (0,64 g/100 g). Aspartic acid has many important
biological functions in the human body: it is involved in the
synthesis of immunoglobulins, it accelerates rehabilitation
from the tiredness and increases the working capacity, helps
the body uptake complex carbohydrates and involve their
metabolites in the formation of DNA and RNA. Also, it is
capable to deactivate ammonium through connecting its
molecules, thus transforming ammonium into asparagine that
is safe for the body. Most importantly, aspartic acid transforms
ammonium into urea, to remove it from the body. Apart from
this, it helps the liver remove from the body residual
components of chemical substances and medical drugs [22].
Glutamine acid is a part of many biologically active
substances; it underlies the synthesis of ornithine and proline.

Like aspartic acid, it decomposes ammonium with forming
non-toxic glutamine, it is involved in protein and carbohydrate
metabolism, it stimulates oxidation processes, helps
decompose and remove ammonium from the body, enhances
the body’s immunity to hypoxia. Also, it stimulates the
synthesis of acetylcholine and Adenosine triphosphate, the
transmission of potassium ions, it has an important role in the
function of skeleton muscles. Glutamine acid belongs to
neurotransmission amino acids, stimulating the transmission
of excitement in the synapses of nervous system [21].
Arginine is a conditionally irreplaceable amino acid,
synthesized in the body in insufficient quantities. Its deficit
causes quick occurrences of pathological processes. Arginine
is involved in the synthesis of proteins and many biologically
important molecules, being a composite element required for
the synthesis. But one of its foremost functions is the ability to
be a substrate for the synthesis of nitric oxide. Arginine is
involved in metabolism processes: it activates carbohydrate
and lipid metabolism, reduces the adipose tissue and increases
the muscle one. L-arginine has a special effect for the
cardiovascular system, being able to regulate the vascular tone
(the muscular wall of blood vessels). Also, its anti-thrombus
and anti-sclerosis effects, hypotensive and anti-ischemic
effects are well-known. So, the universality of this amino acid
and its specific effects for the human body confirms the need
to maintain its constant concentration in the human body. It
should be noted that arginine and glutamine acids are often
used in medical treatment of liver diseases, which is also
necessary for patients with sugar diabetes [21, 23].
It is known that the completeness of proteins depends on not
only the amino acid content, but on their ratio, balance,
absorption rate etc. A more reliable assessment of the
biological value of protein can be ensured by the method of
amino acid score, which is the most applicable one in the
present-day practice [22, 24]. An analysis of the biological
value of the plant-based milk analogue from fenugreek seeds
was made by computing the amino acid score of proteins and
comparing it the reference protein of FAO/WHO [25]. The
amino acid score was computed with including the sum of
amino acids containing sulfur and aromatic amino acids,
because methionine in the body is transformed into cyctine,
and phenylalanine – into thyrosine. Results of the computation
are given in Table 2.

Table 2. The amino acid score of the plant-based milk analogue from fenugreek seeds.
Amino acid name
Lysine
Threonine
Methionine + cystine
Valine
Isoleucine
Leucine
Phenylalanine + tyrosine
Tryptophan

FAO/WHO scale,
g/100g of protein
5,5
4
3,5
5
4
7
6
1

From the above given data it can be concluded that the

Amino acid score, %
Plant-based milk analogue from fenugreek seeds
4,7
7,5
3,4
8,6
8,3
9
4,8
2

Control
5,6
5,5
7,4
18,2
7,3
6,6
6
4

dominant amino acid in the plant-based milk analogue from
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fenugreek seeds is leucine, and limiting one is tryptophan. In
the control product, valine is the dominant amino acid, and
tryptophan is the limiting one, just like in the tested drink.
The amino acid score shows the limit on the use of the
protein’s nitrogen for plastic purposes. A surplus of other
amino acids contained in a protein can be used as a source of
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non-specific nitrogen or for satisfying the energy needs of the
body. However, because the amino acid score cannot give a
full idea of the biological value of a product, the degree of
protein use were assessed by computing the coefficient of
amino acid rate difference (CARD) and the biological value
(BV) (Table 3).

Table 3. The biological value of proteins of the plant-based milk analogue from fenugreek seeds.
Amino acid name
Lysine
Threonine
Methionine + cystine
Valine
Isoleucine
Leucine
Phenylalanine + tyrosine
Tryptophan
∑∆DAAS
CARD
Biological value

Plant-based milk analogue from fenugreek seeds
AAS, %
∆DAAS 4,7
2,7
7,5
5,5
3,4
1,4
8,6
6,6
8,3
6,3
9
7
4,8
2,8
2
0
32,3
4,04
96

FAO/WHO scale,
g/100g of protein
5,5
4
3,5
5
4
7
6
1

From the above given data it can be concluded that the
developed plant-based milk analogue from fenugreek seeds
has a high biological value, considering that for the reference
protein it equals 100%. BV for the tested drink and the control
product is nearly the same (96 and 96.43, respectively), which
is important when it is born in mind that by now only soya has
been regarded as the best compliant with proteins of the
traditional milk by protein content and amino acid
composition. The derived data confirm the hypothesis about

Control
AAS, %
5,6
5,5
7,4
18,2
7,3
6,6
6
4

∆DAAS 1,6
1,5
3,4
14,2
3,3
2,6
2
0
28,6
3,6
96,4

the applicability of fenugreek seeds as an input in the
production of plant-based analogues of milk.
Plant-based analogues of milk should be elaborated with
due consideration to not only the chemical composition of the
main input material and its biological effect, but to their ability
to satisfy the needs of potential consumers in certain kinds of
nutrients, proteins, lipids and carbohydrates in particular
(Table 4).

Table 4. The content of nutrients in the plant-based milk analogue from fenugreek seeds.
Products
Plant-based milk analogue from fenugreek seeds
Control

Nutrients, g/100g
Proteins
2,3
3,0

The above given data show that the control drink exceeds
the milk analog from fenugreek seeds by amount of protein
and lipids, which conforms to the data on the content of key
nutrients in plant-based inputs. It should be noted, however,
that compared with the protein content in milk analogues
made of other input materials the drink made of fenugreek
seeds is the second best compliant with the traditional milk
after the soya drink. The developed product exceeds the soya
control by protein content. By content of dietary fibers the

Lipids
1,2
1,8

Carbohydrates
3,5
3,0

Dietary fibers
2,9
0,5

developed drink exceeds essentially the control one (2.9 and
0.5 g /100 g, respectively). The derived data confirm the
hypothesis on the usefulness of the product consumption in
mass-scale consumption and by patients with sugar diabetes
and intolerance of milk protein.
The derived data on the content of key nutrients in the
plant-based milk analogue from fenugreek seeds were used in
computing its energy value and the shares of nutrients in the
total energy value (Table 5).

Table 5. The energy value of the plant-based milk analogue from fenugreek seeds.
Products

Energy value, kcal

Plant-based milk analogue from fenugreek seeds
Control

36,7
39,4

Analysis of the results shows that compared with the
control product, the tested drink has a slightly smaller calorific
capacity due to the reduced content of lipids. Basically, the
low calorific capacity makes it possible to use the plant-based
milk analogue from fenugreek seeds to diversify the rations
for dietary and therapeutic feeding. This can be easily done
due to a relatively high content of carbohydrates mostly

The share of nutrients in the total energy value, %
Proteins
Lipids
Carbo-hydrates
32,9
17,1
50,0
38,5
23,1
38,5

consisting of indissoluble dietary fibers, which helps improve
metabolism and reduce the level of glucose and cholesterol in
blood.

4. Discussion
Most part of works devoted to testing of plant-based milk
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analogs does not contain evidence that fenugreek seeds have
ever been used in making of these products. Also, researchers
tend to overlook the issues of fenugreek effects for the dietary
and biological value of food products containing it.
Alternative plant-based inputs for the production of milk
analogues, including an analysis of their dietary and biological
value, are explored in [26], but fenugreek seeds are not
considered as a potential input material for making this group
of products. Issues of forming nutrient properties of
plant-based milk analogues are highlighted in [27], but literary
evidence about developments of plant-based milk analogues
using fenugreek seeds are not given. The chemical
composition of fenugreek and some of its biologically
valuable substances are described in [28]. The author argues
that dietary supplements and products containing fenugreek as
an enriching agent can be found on the market, but there is no
research evidence of the nutritional properties of food
products made thereof or the production of a plant-based milk
analogue from fenugreek seeds. Our research differs from the
above mentioned works, as fenugreek seeds are looked at in it
from a new perspective: as a potential input material for the
production of a plant-based milk analogue, which biological
value rests on solid research evidence.
Many works are devoted to testing of chemical composition
of fenugreek seeds and investigating effects of its essential
biological substances for the human body. In [29] it is found
that steroid saponins have very a important biological role:
they stimulate the synthesis of hormones, expose hemolytic,
hypocholesterolemic, anti-tumor, fungicide and other types of
biological activity. Author of the work [30] argues that
anti-diabetes properties of this plant are due to the system
effect of galactomannans and 4-hydroxyisoleucine. Author
[31] says that mucous substances of galactomannans of
fenugreek seeds cause the stomach protection effect and used
for medical treatment of pancreatitis. Research [32] aims to
identify the impact of fenugreek seeds on the course of sugar
diabetes. The work [33] demonstrates the effectiveness of
soluble dietary fibers (including galactomannans) in medical
treatment of sugar diabetes, with elaborating on the
mechanisms by which dietary food fibers can improve glucose
homeostasis in persons suffering from diabetes. But neither of
the above mentioned works contains an evidence of the
biological value of fenugreek seeds and effects of its
biologically active substances for the formation of
organoleptic and physical-chemical characteristics of food
products made thereof.
There are some works devoted to the comparison of the
chemical composition of the traditional milk and its
plant-based analogues. Issues of the energy value and the
content of important chemical substances in the traditional
milk and plant-based its analogues are analyzed in [34]. The
author points out to the essential difference between the
dietary profile of the traditional milk and its plant-based
analogues, with emphasizing that this difference is caused by
input materials and methods for their processing. Drinks made
of soya, almond, flax, quinoa etc. are explored in [34], but
nothing is said about fenugreek seeds.

An analysis of the chemical composition of various kinds of
the traditional milk by amount of fat and type of heat
processing, and their comparison with plant-based analogues
by dietary and energy value are given in [35]. Besides this, the
author investigates the amino acid composition of cow milk,
serum and plant-based milk analogues. However, data about
fenugreek seeds and their applicability for the production of a
plant-based analogue of milk are not found. The protein
content and the amino acid composition in the commercial
samples of isolates of plant-based protein is explored and
compared with isolates of animal-based protein in [36].
A weak side of the above works is that research is made on
limited data about input materials, with missing data on
fenugreek seeds. Besides that, [34] does not contain a
description of the amino acid composition of research objects.
Research of the amino acid composition of fenugreek seeds
can also be found. The isolate of protein extracted from
fenugreek seeds, namely its amino acid composition, and
thermal and functional properties, is explored in [37], with
emphasis made on extraction optimization technologies. An
analysis of metadata on fenugreek properties and applications,
with investigating its amino acid composition in comparison
with other plants, is contained in [38]. Advantages of using
fenugreek seeds in food and pharmaceutical industries are
analyzed in [39]. A large part of this work is devoted to
investigation of the amino acid composition and content of
protein in fenugreek seeds. However, the above works do not
contain either an analysis of food products made of fenugreek
seeds or an investigation of their amino acid composition and
the biological value of protein.
Basically, the advantage of our research compared with the
existing works is that the evidence from our tests of the dietary
and energy value, and the amino acid composition confirms
that fenugreek seeds can well be used in the production of
plant-based milk analogues. The results confirm rather high
protein content in the developed product. It is an important
finding bearing in mind that the plant which is now believed to
be the closest one to the traditional milk by protein and amino
acid content is soya. So, our evidence confirms that fenugreek
seeds can be regarded as a plant-based source of protein and
be used to expand the assortment of food products made of
fenugreek seeds for people with special needs (in particular
for patients with sugar diabetes and intolerance to milk
protein), as well as for a broader range of consumers.
Further research needs to be focused on the problems of
fenugreek combinations with other sources of protein and
their impact on the amino acid composition and the amount of
protein in food products, analogues of dairy products from
fenugreek seeds in particular, including sour cream, cheese,
yogurts, ice-cream etc. Fermentation processes and their
effects for the dietary and biological value of proteins of the
milk analogue made of fenugreek seeds is another relevant
topic for research. It will enable to make the tested plant-based
drink more compliant with the traditional milk by chemical
composition, which will have positive implications for
launching industrial production of milk analogue from
fenugreek seeds, to meet consumer needs.
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5. Conclusion
The analogue of milk from fenugreek seeds contains quite
large quantities of irreplaceable amino acids, of which the
largest share is with leucine and valine that have important
biological effects. It is found that the composition of amino
acids in the analogue of milk from fenugreek seeds is
dominated by glutamine and aspartic acid, and arginine.
Results of the amino acid computation show that the
dominant amino acid in the milk analogue from fenugreek
seeds is leucine, and the limiting one is tryptophan. In the
control product valine is the dominant amino acid, and
tryptophan is the limiting one, just like is the tested drink.
It is found that the biological value of proteins contained in
the milk analogue from fenugreek seeds makes 95.96%, which
is very close to the biological value of control (96.43%); this
evidence is positive considering that soya is believed to be
best compliant with the traditional milk by amino acid
composition. Results of this test confirm the hypothesis that
fenugreek seeds are applicable as an input material for the
production of plant-based milk analogues.
Considering the balanced amino acid composition of the
milk analogue from fenugreek seeds and the high biological
value of its protein, fenugreek seeds can be effective input
material for the production of milk analogues, to meet
consumer needs.
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