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in the soil as a result of the breakdown of proteins and sugars present in whey, in accordance with the large
volume generated, presents the problem of large amounts of elimination. In this context, the production of
lactic acid, ethanol, microbial lipids, microbial biomass, single-cell protein, Poly-hydroxyalkanoates,
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The main by-product of the dairy industry is whey from the production of cheese or casein. Since
almost a third of the total milk production is spent on cheese production, and whey in the preparation of cheese
is 85-90% of the volume of milk, a large amount of whey is produced - about 19 x 10 6 t per year .). Whey is
a yellow-green liquid that contains about 50% milk solids, including lactose, whey proteins, and mineral
compounds. The fat content of whey is low, and the amount of casein that forms cheese cottage cheese is
negligible. The total solid content in whey is about 6.7% [1]. A few decades ago, whey was a serious problem
in the dairy industry, when it was poured into wastewater, causing a major environmental problem, due to the
biological need for oxygen due to its high content. Whey makes up about 94% of the water. This is probably
the main difficulty, storage, transportation and storage of whey.

e About 0.5% of heat can be recovered with precipitates

About 0.6% of the moment can be concentrated by ultrafiltration
Lactose: 4.8%
Total solids: about 6 hours%
Whey is a highly diluted solution. There are two types of whey, depending on what type of cheese is
obtained:
Acidic whey with a pH of <5.0 obtained by processing acidic cheeses such as cottage cheese, cream
cheese, oat quark
High mineral content
Difficult to process; limited use of
Sweet whey with a pH of > 5.0 obtained from most sweet coagulation varieties of coffee
Use in Canada is about 100%
Heating necessary for inactivation of cultures and coagulation enzymes.

[2] Depending on the type of milk clotting, 2 types of whey are distinguished: sweetened whey, which remains
after enzymatic milk clotting, and acidic whey, which is a byproduct of milk coagulation by acidification. The
presence of lactic acid, a clearly low pH and a high concentration of minerals are less suitable for processing
acid whey than its sweetened equivalent, the management of which is especially problematic for the small
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dairy industry. It performs functions such as antimicrobial, immune-stimulating and anticancer properties,
lowering blood pressure and reducing the risk of cardiovascular disease and osteoporosis, and regulating
satiety. Since it is liquid, it seems natural to use it as a raw material for the production of unfermented and
fermented drinks . The components of whey not only stimulate the growth and survival of probiotic bacteria,
but also of lactic acid bacteria in the gastrointestinal tract. To improve texture properties, whey can be
combined with fresh milk, condensed milk or milk powder. We conducted this study to assess the possibility
of obtaining high-quality probiotic drinks using acidic whey. For this purpose, we evaluated the
physicochemical and sensory properties of fermented drinks based on acidic whey, combined with milk,
condensed milk or skim milk powder and containing Lactobacillus acidophilus LA-5 or Bifidobacterium
animalis ssp. lactis BB-12. We evaluated the quality of the product for more than 3 weeks under refrigeration
conditions. The yield of cheese is usually 10-15%, which means that 85-90% of the milk processed into cheese
is whey produced in cheese production. Global cheese production in 2022 was approximately 22.35 million
tonnes. The European Union is the largest cheese producer in the world, with an estimated 10.55 million tons
of pi that year

Annual cheese production worldwide from 2015 to 2023
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[3]

As a by - product of the production of hard, semi-hard or soft cheese and shirdon casein, whey is known as
sweet whey and has a pH of 5.9-6.6. The production of mineral acid precipitate casein gives an acidic serum
with a pH of 4.3 - 4.6. Table 15.1 shows the approximate composition of whey from the production of cheese
and casein.

15.1.table
Approximate composition of separated serum, %

Cheese whey HCI acid casein serum
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Composition % %
Total solids 6.0 6.4
Water 94 93.6
Fat 0,05 0,05
Real protein 0,60 0,60
NPN (non-protein
nitrogen 0,20 0,20
Lactose 4.5 4.6
Ash (minerals 0,5 0,8
Calcium 0,035 0,12
Phosphorus 0,040 0,065
Sodium 0,045 0,050
Potassium 0,14 0,16
Chloride 0,09 0,11
Lactic acid 0,05 0,05

Cheese whey is one of the most polluting by-products in the food industry due to its high organic load. Under
the conditions of a circular economy, it is envisaged to reintroduce products of high added value into the food
supply chain, through which to increase stability and create “zero waste” processes.

The amount of whey created depends on the amount of cheese production, as well as productivity
depending on the type of milk, and about 9 L of whey is obtained for every 1 kg of cheese produced [4,5] .
The main problem lies in the high organic load, mainly due to the high content of lactose, but also due to the
appearance of proteins that are difficult to biodegrade [ 6 ]. More precisely, the chemical oxygen demand
(COD) of cheese whey can vary from 50,000 to 80,000 mg / I, while the biochemical oxygen demand (BOD)
ranges from 40,000 to 60,000 mg /| . The rapid consumption of oxygen in the soil as a result of the breakdown
of proteins and sugars present in whey, in accordance with the large volume generated, presents the problem
of large amounts of elimination. In this context, the production of lactic acid, ethanol, microbial lipids,
microbial biomass, single-cell protein, Poly-hydroxyalkanoates, enzymes and endo-polysaccharides in whey
Lacto

There are two fundamentally different products made from whey and called whey cheese: [ 13 ]
« Albumin is formed by the heat and possibly acid coagulation of albumin in cheese, whey : ricotta ,
mizithra, etc.
» Norwegian Brown cheeses are made by boiling whey to concentrate sugar and consist mainly of
caramelized milk sugar: mysost and the like. Since they are not composed mainly of coagulated milk
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proteins, they are technically not cheese. [ 14 ] [15 ] two different methods are used to produce cheese
whey:

» Whey can be concentrated and then molded. Cheeses produced by this method have a relatively high
lactose content. As a rule, they are yellowish-brown in color and have a sweet, baked or caramelized
taste.

» Heat can be used to coagulate whey and optionally add acid . This type has a relatively low lactose
content and a white to yellowish color. Whey cheesecake made by the coagulation method

In both methods, the serum can be pre-concentrated before further concentration or coagulation. The procedure
may also include the addition of raw materials of milk, cream or other dairy origin before or after concentration
or coagulation.[16] depending on the production method used, whey cheeses range from soft to hard
consistency.[ 17] new soft varieties contain a lot of moisture and end quickly. Ripe hard varieties have a much
lower moisture level, allowing them to be stored longer.The yield of cheese whey is usually lower than that
of regular cheese, as whey does not have the same nutrients as milk. The yield depends on the composition of
the whey, the addition of milk or cream, the production technology and the composition of the final product
(the amount of moisture). With effective modern methods such as ultrafiltration, whey can be mixed with
cream and reduced. [ 18 ]
The purpose of this study was to assess the quality of fermented drinks prepared using acidic whey. In the
production of drinks, we used probiotic cultures of Lactobacillus acidophilus LA-5 or Bifidobacterium
animalis ssp. lactisbb-12. The production process involves combining pasteurized acid whey with UHT milk,
unsweetened condensed milk or skim milk powder. We introduced milk to enrich the casein content and obtain
a product with properties similar to those of fermented milk drinks. Products are stored in the Refrigerator (5
+ 1 ° C) for 21 days. During storage, we evaluated the physicochemical and organoleptic properties of drinks.
The properties of drinks depended on their composition, microbial culture and shelf life. L. drinks containing
acidophilus have a high acidity, which increased during storage; B. acidity of samples containing animalis.
Quark cheese is made from approximately 0.8% fatty pasteurized cow's milk and coagulated by acidification
using the initial culture of lactic acid bacteria. The resulting whey was cooled to 5 + 2 ° C, transported to the
laboratory and used for the production of drinks. Drinks were prepared on the day of the production of whey.
Auxiliary raw materials used in the production of the drink are pasteurized milk with 3.2% fat and 3.2%
protein; unsweetened UHT milk condensed with 7.5% fat, 6.6% protein and 17.5% skim milk solids; and
skimmed milk powder with 0.2% fat, 35% protein and 96% common solids (all from SM Gostyn, Poland).L.
acidophilus LA-5 or B. animalis ssp. lactis BB-12 (both Chr. Hansen, Harsholm, Denmark).
The acid serum was subjected to thermal processing at 72 ° C for 10 minutes and cooled to about 20 ° C. In a
preliminary study, we found that thermal treatment allowed the total number of bacteria to be reduced from 7
log to 1 log cfu/ml (data not shown). Next, we mixed the whey with milk, condensed milk or skimmed milk
powder. The ratio of whey and milk types is shown in Table 1 . The mixtures were heated to 42 ° C and L.
acidophilus LA-5 (drinks Lal, La2 and La3) or B. animalis ssp's 0.6 g/l direct boiler package was inoculated
with starter culture. laktisBB-12 (drinks Bbl, Bb2 and Bb3). The mixtures are poured into low-density
polyethylene containers (capacity of 50 ml), tightly closed with aluminum foil and for 7.5 hoursat42+1°C
(L. drinks with acidophilus) or 6.5 hours (B. drinks with animalis ssp )are incubated . .lactis) until hard cottage
cheese is obtained. Preliminary research results

Table 1 composition of probiotic fermented drinks based on acid whey

Basic ingredients ( % ; weight /

weight i i
Drink ght) Skimmed milk Probiotic culture

Whey  Whey  Condensed  Powder (g/100 g)
Milk Milk milk

Lal 50 50 0 5 Lactobacillus acidophilus LA-5
Bifidobacterium

Bb1 >0 >0 0 > animalis ssp. laktis BB-12
La2 50 25 25 — Lactobacillus acidophilus LA-5
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Basic ingredients ( % ; weight /
weight i i
Drink ght Skimmed milk Probiotic culture
Whey  Whey  Condensed  Powder (g/100 g)
Milk Milk milk
Bifidobacterium
Bb2 50 25 25 o animalis ssp. laktis BB-12
La3 50 0 50 — Lactobacillus acidophilus LA-5
Bb3 50 0 50 — Bifidobacterium animalis ssp.

Literature used:

1.

2
3.
4

10.
11.
12.

13.
14.

15.

FAOQ (Birlashgan Millatlar Tashkilotining Ozig-ovgat va gishlog xo'jaligi tashkiloti), 2013 vil.

. 2.https://books.lib.uoguelph.ca/cheesemakingtechnologyebook

3..https://www.statista.com

Lievore P., Simbes DRS, Silva KM, Drunkler NL, Barana AC, Nogueira A., Demiate IM Achitilgan
sutda kislota zardobining kimyoviy tavsifi va qgo'llanilishi. J. Ozig-ovgat
fanlari. Technol. 2015; 52 :2083-2092. doi: 10.1007/s13197-013-1244-z. [ PMC bepul
magola ] [ PubMed ] [ CrossRef ] [ Google Scholar ]

Masotti F., Cattaneo S., Stuknyté M., De Noni 1. Pishloq tarkibidagi zardob ogsillarini kiritish uchun
texnologik vositalar: Hozirgi holat va istigbollar. Trends Food Sci. Technol. 2017; 64 :102-114. doi:
10.1016/j.tifs.2017.04.007. [ CrossRef ] [ Google Scholar ]

Fernandez-Gutiérrez D., Veillette M., Giroir-Fendler A., Ramirez AA, Faucheux N., Heitz M. Zardob
kabi sanoat chigindilaridan olingan saxaridlarning biovalorizatsiyasi: Ko'rib chigish. Rev.
Environ. Sci. Biotexnol. 2017; 16 :147-174. doi: 10.1007/s11157-016-9417-7. [ CrossRef | [ Google
Scholar ]

Banaszewska A., Cruijssen F., Claassen GDH, van der Vorst JGAJ. Qo'shimcha mahsulotlarni
baholashning ta'siri va asosiy omillari: Sut sanoati misoli. J. Sutchilik fanlari. 2014 yil; 97 :1893—
1908. doi: 10.3168/jds.2013-7283. [ PubMed ] [ CrossRef ] [ Google Scholar ]

Pescuma M., de Valdez GF, Mozzi F. Mikrobial fermentatsiya natijasida olingan zardobdan olingan
gimmatbaho mahsulotlar. llova. Mikrobiol. Biotexnologiya. 2015; 99 :6183-6196. doi:
10.1007/s00253-015-6766-z. [ PubMed ] [ CrossRef ] [ Google Scholar ]

Terpou A., Gialleli A.-1., Bekatorou A., Dimitrellou D., Ganatsios V., Barouni E., Koutinas AA,
Kanellaki M. Bug'doy kepagi bilan nordon sut ishlab chigarish boshlang'ich madaniyat sifatida
probiyotik  biokatalizatorni  qo'llab-quvvatladi. Ozig-ovgat bioprodu. Jarayon. 2017; 101 :184—
192. doi: 10.1016/j.fbp.2016.11.007. [ CrossRef ] [ Google Scholar ]

Nooshkam M., Babazadeh A., Jooyandeh H. Lactulose: xususiyatlari, texno-funktsional ozig-ovqat
ilovalari va ozig-ovgat mahsulotlarini etkazib berish tizimi. Trends Food Sci. Technol. 2018; 80 :23—
34. doi: 10.1016/).tifs.2018.07.028. [ CrossRef ] [ Google Scholar ]

Rastall RA Funktsional oligosakkaridlar: Qo'llash va ishlab chigarish. Annu. Rev. Food
Sci. Technol. 2010; 1 :305-339. doi: 10.1146/annurev.food.080708.100746. [ PubMed ]
[ CrossRef ] [ Google Scholar ]

Ait-Aissa A., Aider M. Laktuloza: ishlab chigarish va funktsional 0zig-ovgat, tibbiy va farmatsevtika
dasturlarida foydalanish. Amaliy va tanqidiy ko'rib chigish. Int. J. Ozig-ovgat fanlari. Technol. 2014
yil; 49 :1245-1253. doi: 10.1111/ijfs.12465. [ CrossRef ] [ Google Scholar ]

13 Marth, Elmer H. (1999). Sut kimyosi asoslari (Uchinchi nashr). Gaithersburg, Merilend: Aspen
Publishers. p. 68. ISBN 978-0-8342-1360-9.

14~ Charlz Tom, Valter Fisk, Pishlog kitobi, 1918, 2007 yilda ISBN 1-4290-1074-6 sifatida gayta
nashr etilgan , p. 295

157 Foks, Patrik F. (2004). Pishloqg: kimyo, fizika va mikrobiologiya . jild. 2. Akademik matbuot. 18—
19-betlar. ISBN 978-0-08-050094-2.

Peer Reviewed International Journal [5]
Volume 25


https://zienjournals.com/
https://www.journalofdairyscience.org/article/S0022-0302(19)30599-5/fulltext#bib15
https://books.lib.uoguelph.ca/cheesemakingtechnologyebook
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4375228/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4375228/
https://pubmed.ncbi.nlm.nih.gov/25829588
https://doi.org/10.1007%2Fs13197-013-1244-z
https://scholar.google.com/scholar_lookup?journal=J.+Food+Sci.+Technol.&title=Chemical+characterisation+and+application+of+acid+whey+in+fermented+milk&author=P.+Lievore&author=D.R.S.+Sim%C3%B5es&author=K.M.+Silva&author=N.L.+Drunkler&author=A.C.+Barana&volume=52&publication_year=2015&pages=2083-2092&pmid=25829588&doi=10.1007/s13197-013-1244-z&
https://doi.org/10.1016%2Fj.tifs.2017.04.007
https://scholar.google.com/scholar_lookup?journal=Trends+Food+Sci.+Technol.&title=Technological+tools+to+include+whey+proteins+in+cheese:+Current+status+and+perspectives&author=F.+Masotti&author=S.+Cattaneo&author=M.+Stuknyt%C4%97&author=I.+De+Noni&volume=64&publication_year=2017&pages=102-114&doi=10.1016/j.tifs.2017.04.007&
https://doi.org/10.1007%2Fs11157-016-9417-7
https://scholar.google.com/scholar_lookup?journal=Rev.+Environ.+Sci.+BioTechnol.&title=Biovalorization+of+saccharides+derived+from+industrial+wastes+such+as+whey:+A+review&author=D.+Fern%C3%A1ndez-Guti%C3%A9rrez&author=M.+Veillette&author=A.+Giroir-Fendler&author=A.A.+Ramirez&author=N.+Faucheux&volume=16&publication_year=2017&pages=147-174&doi=10.1007/s11157-016-9417-7&
https://scholar.google.com/scholar_lookup?journal=Rev.+Environ.+Sci.+BioTechnol.&title=Biovalorization+of+saccharides+derived+from+industrial+wastes+such+as+whey:+A+review&author=D.+Fern%C3%A1ndez-Guti%C3%A9rrez&author=M.+Veillette&author=A.+Giroir-Fendler&author=A.A.+Ramirez&author=N.+Faucheux&volume=16&publication_year=2017&pages=147-174&doi=10.1007/s11157-016-9417-7&
https://pubmed.ncbi.nlm.nih.gov/24508435
https://doi.org/10.3168%2Fjds.2013-7283
https://scholar.google.com/scholar_lookup?journal=J.+Dairy+Sci.&title=Effect+and+key+factors+of+byproducts+valorization:+The+case+of+dairy+industry&author=A.+Banaszewska&author=F.+Cruijssen&author=G.D.H.+Claassen&author=J.G.A.J.+van+der+Vorst&volume=97&publication_year=2014&pages=1893-1908&pmid=24508435&doi=10.3168/jds.2013-7283&
https://pubmed.ncbi.nlm.nih.gov/26124070
https://doi.org/10.1007%2Fs00253-015-6766-z
https://scholar.google.com/scholar_lookup?journal=Appl.+Microbiol.+Biotechnol.&title=Whey-derived+valuable+products+obtained+by+microbial+fermentation&author=M.+Pescuma&author=G.F.+de+Valdez&author=F.+Mozzi&volume=99&publication_year=2015&pages=6183-6196&pmid=26124070&doi=10.1007/s00253-015-6766-z&
https://doi.org/10.1016%2Fj.fbp.2016.11.007
https://scholar.google.com/scholar_lookup?journal=Food+Bioprod.+Process.&title=Sour+milk+production+by+wheat+bran+supported+probiotic+biocatalyst+as+starter+culture&author=A.+Terpou&author=A.-I.+Gialleli&author=A.+Bekatorou&author=D.+Dimitrellou&author=V.+Ganatsios&volume=101&publication_year=2017&pages=184-192&doi=10.1016/j.fbp.2016.11.007&
https://doi.org/10.1016%2Fj.tifs.2018.07.028
https://scholar.google.com/scholar_lookup?journal=Trends+Food+Sci.+Technol.&title=Lactulose:+Properties,+techno-functional+food+applications,+and+food+grade+delivery+system&author=M.+Nooshkam&author=A.+Babazadeh&author=H.+Jooyandeh&volume=80&publication_year=2018&pages=23-34&doi=10.1016/j.tifs.2018.07.028&
https://pubmed.ncbi.nlm.nih.gov/22129339
https://doi.org/10.1146%2Fannurev.food.080708.100746
https://scholar.google.com/scholar_lookup?journal=Annu.+Rev.+Food+Sci.+Technol.&title=Functional+oligosaccharides:+Application+and+manufacture&author=R.A.+Rastall&volume=1&publication_year=2010&pages=305-339&pmid=22129339&doi=10.1146/annurev.food.080708.100746&
https://doi.org/10.1111%2Fijfs.12465
https://scholar.google.com/scholar_lookup?journal=Int.+J.+Food+Sci.+Technol.&title=Lactulose:+Production+and+use+in+functional+food,+medical+and+pharmaceutical+applications.+Practical+and+critical+review&author=A.+A%C3%AFt-Aissa&author=M.+A%C3%AFder&volume=49&publication_year=2014&pages=1245-1253&doi=10.1111/ijfs.12465&
https://books.google.com/books?id=uP2TYNs3wWoC&pg=PA68
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8342-1360-9
https://en.wikipedia.org/wiki/Whey_cheese#cite_ref-2
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/1-4290-1074-6
https://books.google.com/books?id=Sr0va4AWF_QC&pg=PA295
https://books.google.com/books?id=Sr0va4AWF_QC&pg=PA295
https://en.wikipedia.org/wiki/Whey_cheese#cite_ref-fox1_3-0
https://books.google.com/books?id=7juYW_Rz9y4C&pg=PA18
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-08-050094-2

Texas Journal of Engineering and Technology ISSN NO: 2770-4491

https://zienjournals.com Date of Publication:06-10-2023

16. 16~ Skott, R.; Robinson, RK; Wilbey, RA (1998). Pishloq tayyorlash amaliyoti (3-nashr). Nyu-York
shahri: Kluwer Akademik Plenum nashriyoti. p. 19. ISBN 978-0-7514-0417-3.

17. 17~Yugoriga o'tish:22¢ Codex Alimentarius komissiyasi (2011). Sut va sut mahsulotlari (Ikkinchi
nashr). Rim:  Ozig-ovgat va qishlog xo'jaligi tashkiloti, Jahon sog'ligni saglash
tashkiloti. p. 83.1SBN 978-92-5-105837-4.

18. 18.~ Foks, Patrik F. (2004). Pishlog: kimyo, fizika va mikrobiologiya . jild. 2. Akademik
matbuot. p. 532. ISBN 978-0-08-050094-2.

Peer Reviewed International Journal [6]
Volume 25


https://zienjournals.com/
https://en.wikipedia.org/wiki/Whey_cheese#cite_ref-wilbey_4-0
https://books.google.com/books?id=NEItzh7YTqAC&pg=PA19
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-7514-0417-3
https://en.wikipedia.org/wiki/Whey_cheese#cite_ref-ca_5-0
https://en.wikipedia.org/wiki/Whey_cheese#cite_ref-ca_5-1
https://en.wikipedia.org/wiki/Whey_cheese#cite_ref-ca_5-2
http://www.fao.org/agriculture/dairy-gateway/milk-and-milk-products/codex-alimentarius/en/#.U9ZdeabyN0w
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-92-5-105837-4
https://en.wikipedia.org/wiki/Whey_cheese#cite_ref-fox2_7-0
https://books.google.com/books?id=c7cacFl04bgC&pg=PA532
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-08-050094-2

