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Whey is a source of important valuable nutrients. It contains more than two
hundred  biologically  active  substances,  including  almost  all  water-soluble  and
finely dispersed components of milk (lactose, whey proteins, mineral salts, milk
fat, vitamins and organic acids, enzymes, etc.). [1-2].

The whey contains most of the essential amino acids of milk, trace elements
like calcium, potassium, magnesium and phosphorus, as well as vitamins B, C, A,
E,  nicotinic  acid,  choline  and  biotin.  Also,  some  probiotic  bacteria  used  in
sourdough in the production of cottage cheese pass into the whey. It is worth to
noting that all these components are in an easily digestible form [3-5].

Along with physiological value whey has a positive effect on the digestive,
nervous and cardiovascular system of human, impact to the disease resistance of
body health, so it has medicinal properties. Enzymes, vitamins, phospholipids and
other  biologically  active  substances  of  whey  play  an  important  role  in  human
nutrition [6-7].

The development of a rational integrated waste-free technology for the whey
food production will help to obtain useful for the population products, as well as
will solve a number of economic and environmental problems.

Whey  is  divided  into  the  following  types  according  to  the  method  of
production:

-  during  separating  milk,  the  production  of  sour  cream,  butter.  natural
cheeses,  cottage cheese and milk protein by traditional technology are obtained
by–products  –  skimmed  milk,  buttermilk  and  whey,  which  have  a  conditional
generalizing term -  secondary dairy raw materials.  The previously used term –
waste is unacceptable.

- during separating milk by non-traditional methods, an ultrafiltrate and a
casein-free phase are obtained, which are classified as whey [8].

The main component in the whey composition is lactose, which is present
70-75% in dry matter. At the same time, there is slightly less lactose in curd whey
due to fermentation into lactic acid, which increases the acidity of the whey. The
degree of transition of individual milk components into whey is connected with the
processes  of  gelation  and  syneresis.  6.3  –  12.4%  of  fat  goes  into  whey,  and



depending on the fat content of the feedstock and technology, its absolute content
varies widely – from 0.05 to 0.5%.

Data on the whey physico-chemical composition are shown in the table 1.

Table 1 -  Physico-chemical composition of whey 
№ Name of value Result
1 Titratable acidity, 0Т 70
2 Density, g/m3 1020
3 Dry substances mass fraction, %,no less than 5,0
4 Protein mass fraction, %, no less than 0,4
5 Carbohydrates mass fraction, %:

Mass fraction of sucrose
Mass fraction of maltose
Mass fraction of glucose

31,72±0,55
2,68±0,20
18,52±0,5

The carbohydrate complex composition of whey includes monosaccharides,
oligosaccharides and aminosaccharides. Curd whey contains 0.7 – 1.6% glucose,
which is due to the hydrolysis of lactose in the production of cottage cheese.

The amino acid composition of individual fractions of whey proteins has the
same qualitative composition,  but  differs in their  quantitative ratio.  Among the
amino acids included in whey proteins, there are all essential amino acids that can
satisfy  or  exceed  them in  the  "ideal  protein"  (with  the  exception  of  aromatic,
sulfur-containing and valine).

A comparative analysis of the amino acid composition of whey from cottage
cheese made from cow's milk and whey from cheese made from sheep's milk is
shown in Table 2.

Table 2-  Amino acid composition of whey, mg/l
№ Name of value whey  from  cottage

cheese  made  from
cow's milk

whey from cheese made
from sheep's milk

1 Arginine 12±0,02 3,8±3,81
2 Lysine 3±0,01 8,254±8,25
3 Tyrosine 30±0,05 3,235±3,23
4 Phenylalanine 23±0,003 4,416±4,417
5 Histidine 9,1±0,02 2,531±2,53
6 Leucine 4,9±0,01 7,584±7,5
7 Isoleucine 4,36±4,3
8 Methionine 2,1±0,004 1,907±1,90
9 Valine 3,1±0,02 5,71±5,7
10 Proline 12±0,02 7,16±7,1
11 Threonine 3,6±0,01 3,9±3,90
12 Serine 2,70±0,003 4,67±4,68
13 Alanine 3,5±0,05 3,2±3,2



14 Glycine 2,6±0,03 1,88±0,2

The amino acid composition of  curd and cheese whey differs in that curd
whey contains 3.5 times more free amino acids and 7 times more essential free
amino acids (mainly due to arginine, phenylalanine, tyrosine, proline). Whey from
cottage cheese from cow's milk gives way in terms of the number of amino acids
such as lysine,  valine, serine,  threonine. Despite the rich composition and high
energy value, whey from sheep's milk cheese is difficult to obtain, due to the rare
use of this raw material. Sheep's milk contains a lot of caprylic and capric acid,
which give an unpleasant taste and smell to milk. Therefore, for further research
and development of new types of dairy products, whey from cottage cheese from
cow's milk was selected.

According to the composition of whey, it can be concluded that this product
can be used as the main raw material for the production of a number of fermented
dairy products. World experience shows that whey has potential as a component of
dairy products. The scientist V.A. Grunskaya developed a fermented drink from
skimmed milk,  whey and vegetable  components  in  the form of  syrup of  white
mulberry and sea buckthorn, rubbed with sugar [9]. For the development of the
technology of fermented milk product M.I.Slozhenkina et al. uses cheese whey,
natural vegetable products, spirulina, tarragon, mint and stevia sugar substitute to
produce fermented milk product [10].

Among the whole range of fermented milk products, the yogurt segment is
in great demand among consumers. These products have preventive and curative,
as well as dietary properties that are caused by the presence of a "living" beneficial
microflora  [11].  Further  research  into  the  use  of  whey  as  one  of  the  main
components  of  the  resulting  product  will  help  not  only  improve the  beneficial
properties of yogurt, but also solve the problem of whey processing, as well as
expand the range of dairy products.

The presented research work was carried out within the framework of the
planned-target  program  2ЗTF/ACM-23  BR10764998  "Development  of
technologies using new strains of beneficial microorganisms, enzymes, nutrients
and other components in the production of special dietary foods", the subproject
"Development  of  resource-saving  technology  of  economy-class  dairy  products
from whey (whey cheese, refreshing and tonic drinks).
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