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Whey is one of the two proteins in cow’s milk which is a by-product during the process of cow’s milk being turned 
into cheese. More than one quarter of the world’s whey and lactose products—1.1 million metric tons per year—is 
manufactured at some 200 whey plants throughout the United States. With an abundance of land and investments 

in research & development and technology, the U.S. whey industry is capable of unrestrained growth to meet consumer demand. A number of 
different techniques including ultrafiltration, crystallization, precipitation and reverse osmosis etc. are used to create whey products, but it is time 
consuming and very costly. There are as such no cheaper and feasible methods to extract whey protein after the thick whey is been extracted 
for various products. This paper deals with the classification, composition and significance of whey. It also throws some light on the existing 
methodologies. 
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INTRODUCTION
Whey makes upto 20% of the total protein content. The other protein 
which is present is casein which is absorbed much slower by the body 
[1]. The action of rennet on casein during the manufacture of cheese 
results in the separating of milk into curds and whey. Acid whey is pro-
duced from cheeses such as cottage and cream. Sweet whey is from 
cheeses such as Cheddar and mozzarella [2]. Components like ß-lacto-
globulin and α-lactalbumin are other milk proteins which are formed 
in the mammary epithelial cells. Specific set of whey proteins found in 
mammary secretions varies with the species, the stage of lactation, the 
presence of any infection and other factors. The protein, carbohydrates, 
lactose, minerals, fat and immunoglobulins content in whey can vary. 
Other whey proteins are the immunoglobulins (antibodies; especially 
high in colostrum) and  serum albumin  (a serum protein). Whey pro-
teins also include a long list of enzymes, hormones, growth factors, nu-
trient transporters, disease resistance factors, and others [3,4]. 

Fig.1. Forms of whey

Whey protein typically comes in two major forms. They are:

a) Whey Protein Concentrate (WPC)
Concentrates have typically a low (but still significant) level of fat and 
cholesterol but, in general, but they have higher levels of bioactive 
compounds, and carbohydrates in the form of lactose — they are 
29%–89% protein by weight. Even though they have a high biological 
value, they are cheap [5]. Whey protein concentrates are produced by 
ultrafiltration (a membrane separation method which is pressure driv-
en and selects on the basis of molecular size) of whey and casein is 
not present in it. They can be in liquid or dry form and they have an 
average of 4% moisture. As the protein levels increase, the percentage 
of lactose decreases. Minerals range from 4 to 7%. WPCs are soluble 
in water because of the processes used in their manufacture [2]. Most 
WPCs contain 5-7% milk fat in the dry powdered product. This fat orig-
inated in the milk and is not removed by the cream separators through 
which the whey passes before ultrafiltration. The most modern WPCs 
use either microfiltration (like ultrafiltration but use membranes with 
pores sized at about 200 000 Da molecular weight) or ion exchange 
of the proteins themselves, prior to ultrafiltration, to make a protein 

product almost devoid of all fat [6].

b) Whey Protein Isolate (WPI) 
Isolates are whey in its purest form. They are formed when the protein 
concentration exceeds 90%. They are processed to remove the fat, and 
lactose, but are usually lower in bioactivated compounds. Like whey 
protein concentrates, whey protein isolates are mild to slightly milky 
in taste. Whey protein isolate powders have the most amount of pro-
tein per serving and are generally priced higher than concentrate. The 
manufacturers refine whey protein isolate using microfilters and ion 
exchanges to reduce the level of lactose and fat in the product. This 
may make whey protein isolate an acceptable choice for those who are 
lactose intolerant.

Whereas, whey supplements comes in other three major types. They 
are: 

a) Pure Whey Isolates (PWI)
Whey isolate powders are more expensive, but they contain the high-
est amount of protein per serving and have no carbs, lactose, and fat 
content.

b) Whey Protein hydrolysate (WPH)
Hydrolysates are whey proteins that are predigested and partially hy-
drolyzed for the purpose of easier metabolizing at a controlled tem-
perature and pH, but their cost is generally higher. Highly-hydrolysed 
whey may be less allergenic than other forms of whey. Whey protein 
hydrolysates find uses in high value specialist nutritional applications 
such as tube-feeding preparations or special dietary supplements. In 
a hydrolysate, efforts are taken to get all the protein into peptides of 
two to five amino acids, with few free amino acids and no larger pep-
tides. Interestingly, some peptides released from milk proteins can be 
biologically active. Some can transport calcium from the gut into the 
blood during digestion and some can inhibit enzymes in the human 
body involved in excessive blood pressure. Choice of the right enzymes 
and careful control of the hydrolysis process are required to make the 
desired hydrolysate product.

c) Whey Protein Blends (WPB)
They are the most popular of the whey protein powders. As the name 
suggests, these products combine whey protein isolate and concen-
trate to make a high quality product (with an awesome amino acid 
profile). They are available in affordable rates [7,8].

CLASSIFICATION OF WHEY
Whey is classified to two types: Sweet whey with a pH of about 6.02 
to 6.58 and Acid whey with a pH of 3.57 to 4.341. Sweet whey is man-
ufactured during the making of rennet types of hard cheese like ched-
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dar or Swiss cheese. It has a pH of >5.6, results from rennet-coagulated 
cheese manufacture. Acid whey  (sour whey) is obtained during the 
making of acid types of cheese such as cottage cheese [9]. Although 
the composition of each whey type is somewhat different and variable, 
both sweet and acid whey contain about 0.7% to 0.8% protein on a 
liquid basis, with whey proteins only representing about 10% to 12% of 
the total solids of whey. The chart below shows the difference in com-
position between 100 grams of dried sweet whey and acid whey. Acid 
whey is richer in amino acids. When whey contains casein, it is called 
Casein whey, but after the removal of casein, it is known as Cheese 
whey.

Table 1- Composition of sweet whey and acid whey

COMPOSITION (in gm) SWEET WHEY ACID WHEY
Carbohydrate 74.5 73.4
Amino acids 102 109
Protein 12.9 11.7
Lactose 74.4 70.0
Fat 1.1 0.5
Moisture 3.2 3.5
Ash 8.4 10.8

Demineralised means having soluble mineral salts removed (such as 
inorganic salts alongwith some organic ions like lactates and citrates). 
A small percentage of utilised whey (less than 5%) is demineralised to 
produce dry demineralised whey. These include whey protein based in-
fant formulas and other medical and nutritional products that require 
lactose, special nutritional quality of whey proteins and low mineral 
content [10].

COMPOSITION OF WHEY

Fig.2. Whey composition

SIGNIFICANCE OF WHEY
Whey is rich in BCAAs or branched chain amino acids [11]. The protein 
found in whey has a high biological value, which measures the rate at 
which it is assimilated into the body. It is also soluble and very easy 
to digest. It contains one of the highest quality proteins available. It 
contains powerful antioxidants, such as glutathione [12], which sup-
presses the harmful reactions of free radicals [13]. The protein source 
also contains leucine, which promotes the growth of muscles and helps 
reduce body fat stores at the same time [14]. It boosts metabolism [15], 
reduces lipid peroxidation [16] and increases muscle mass [17]. It also 
gives support to the immune system.

CONCLUSION
Before the innovation of membrane processing was introduced to the 
dairy industry, in the late 1960’s, whey was truly a waste product of 
cheese making. Earlier, there was a very little knowledge about whey 
and its beneficial uses, so it was discarded or dumped into local water 
bodies, as it was considered to be a waste product. There was no sig-
nificance for whey until 1980, when two major events occurred which 
are considered as the stepping stone or pillars in the formation of whey 
protein [18,19]. The important factors that have driven whey towards 
further processing are the implementation of the strict ecological laws 
in order to save the environment, increased cost of dumping, in-depth 
studies and research to examine and explore the advantages of whey 
[20], new technologies to separate the proteins in whey and scientific 
research that has uncovered the wide range of nutritional and biologi-
cal properties of whey that have ultimately added value to a once wast-
ed product [21]. The various existing methodologies are membrane 
spectrum, ultra filtration process, gel filtration process, heat precipi-
tation process and precipitation by complexing agents. Procedures for 
the manufacture of whey protein products are based on known be-
havior of whey components under defined conditions. Properties that 
have been exploited commercially include: molecular size differences 
(Ultrafiltration, gelfiltration), insolubility of protein at high tempera-
ture, charge characteristics (demineralization, protein removal by ion 
exchange) and aggregation by polyphosphates and crystallization of 
lactose. All these procedures are very tedious and involve lot of labour, 
high technology and are costly. But if we want to concentrate on the 
extraction of whey proteins from the dairy waste water and later re-use 
the waste water effectively, then it is an open challenge [22].


