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Mi l k normal y v ari es in s p e cific gravit y ( s.g ) between 1 . 027 - 1.035 with aver age o f 1 . 032 

a t roo m t e mp e r a tur e. Milk free z es at -0 . 54 °C and boil s at 100 . 17 °c 

Prompt and e fficient cooling of milk ( ma x 10 ° C) with m e chanical r ef ri ge r a tion . 



  



 



 



 



 



Milk may be concentrated as a necessary initial step in a drying operation or as the concentration process 
leading to the manufacture of evaporated milk. It is also carried out in the preparation of infant formulae. 
Similar equipment is used in all cases the singular most important equipment in 
thc concentrated milk industry is the evaporator. Single, double and triple effect refers to the number of 
vapour stages that are set up. The conventional single effect removes about lkg of water for each kg of 
stream utilized. Double and triple effect evaporators are used in conjunction with drying operations for 
producing various types of milk powders. Evaporation of water under vacuum is more efficient and gives 
better product quality than removing water by drying. 

In milk drying operations the evaporator system incorporates the cream separator and pasteurizer. Cream 
produced by the separator is HTST pasteurized, cooled and transferred to cream storage tanks for use in 
manufacturing butter or for sale to ice cream manufacturers. The skim milk (or whole milk if the separator 
is by passed) is pasteurized and pumped to the 

5t nd rd cvaporator. The
 temperature of milk entering the 1 , 2 and 3 Effect
 Evaporators is 

st 
approximately 74, 68 and 57°C respectively. The concentration of the product after the
 1 and nd 
2 cffects is approximately 20 and and 33% Total Solids. The concentrated product is then transferred to 
spray dryer for final drying to a product containing about 3 - 4% moisture content. 

a) Concentrated skim milk or whole milk for use as a source of milk solids for dairy products requiring 
higher solids content such as ice cream and for fortifying fluid products. 

b) Sweetened Condensed Milk - for use as a solid source or as a canned product for the retail market. 

Lvaporated milk manufacture involves a key step called fore warming. This is used to control viscosity 
and to improve the heat stability of the product following sterilization. This involves heating to 87 - 100°C 
for 10 - 15min and phosphate salts are added to prevent protein precipitation (grain formation during 
sterilization) the maximum amount of phosphate added is about 0.02%. Canning used to be done with vent-
hole cans on a Dickerson filler at 4.5 - 7.0 °c to minimize foam, after filling the cans are soldered and a 
leak detector used to check the seals. 



Standard sterilization is to heat the can and contents to 115 - 118°C for 15 -20 min and cooled afterwards. 
Agitation of the can is stopped after the sterilization temperature is reached to achieve optimum 
consistency. 



 



 



 



Margarine production involves a very intimate mixing of the oil and aqueous phases and chilling the 
resulting emulsion in batch and semi continuous batch operations. The mixing tank or vat is called a churn. 
It is jacketed for temperature control and usually has 2 high speed counter rotating propellers. The emulsion 
formed is not stable in melted form. It begins to breakdown within seconds after agitation is halted. The 
distance from the final mixing tank to the chilling machine should be as short as practical. In order to 
achieve suitable plasticity both liquid and solid triglycerides must be present. Newer systems in use today 
force the chilled hardened emulsion directly into print moulds without going through the noodle stage, it 
is thereafter packaged. Butter may be incorporated into margarine by melting and mixing it with the 
margarine emulsion so that they may be incorporated into margarine emulsion so that they may be chilled 
together. It is important to note that the oil phase (consisting of a blend of refined and hydrogenated oils) 
should have a bland taste and a wide plastic range. 

1. Table grade margarines: Regular magarine IS formulated by blending soybean oil hydrogenated to 
2 or 3 different degrees of hardness. This permits the margarine to be spreadable directly out of 
the refrigerator and to hold together at room temperature. 
Soyabean oil is the most acceptable liquid oil of the various polyunsaturated oils. Margarine must 
melt readily in the mouth with minimum waxiness or greasiness. Low cost margarines with solid 

fat index (SNF) range of 3.5 at 33.3 °c will not soften excessively at room temperature. Such 

margarine does not have to be refrigerated. Unfortunately margarine of this type is waxy in the 
mouth and will melt with difficulty on food that is only warm on being served. SFI is a measure of 
the dilatometric or expansivity of solid fats when they melt during heating to liquids. 

Margarine with SFI value below 3.5 at 33.3 °c will melt well in the mouth when the SFI 

value falls below 1.5 the margarine will require refrigeration'. 

2. Bakery Margarines: Ordinary bakery margarines thus have a wide plastic range, like its shortening 
counterpart it is in effect a general purpose margarine. It is used in bakery biscuits and pastries 
most of these margarines are made from the same oil type as is used for table margarines with 4 - 
8% hard fat added as a plasticizer. 



A liquid that simulates mammalian milk in many respects especially in chemical composition and 
appearance could be produced from vegetable sources especially in the regions of the world where 
milk producing animals are scarce or too expensive to keep. 



 



  



  



3. Rancid Flavour - Rancid flavor is caused by chemical breakdown of milk fat. Each fat globule in 
milk has a surface coating composed of phospholipids among other constituents. Moreover the 
enzyme lipase is present in raw milk. Raw milk is stable to the action of lipase until some physical 
force disrupts the membrane around the fat globule. As in extreme agitation, heat treatment, 
pumping transfers in pipelines. Lipases act on the fat to cause hydrolysis of the triglycerides into 
glycerol and free fatty acids. Because milk fat contains a significant propOliion of short-chain fatty 
acids which have strong aromas, the defect is easily detected by taste. Lipase like most enzymes 
in milk is inactivated by proper pasteurization. Raw whole milk is never homogenized until after 
pasteurization. 

4. Oxidized Flavour - this is probably the most important single flavor defect in milk and milk 
products. This flavor is also described as tallow flavor, metallic and card board (lipid material is 
the source) but the specific flavor compounds differ apparently among milk products. The 
phospholipids appear to be responsible for the development of oxidized flavor in fluid milk. Of 
the factors essential to the development of the flavor atmospheric oxygen, iron, copper are 
important. An adequate heat treatment is a commonly used process to retard the development of 
this flavor. The chemistry of this oxidation is a complex phenomenon. 

5. Sunlight Flavour - When milk is exposed to light for any period of time, this defect occurs. This 
sunlight or activated flavor is attributed to a reaction with the amino acid, methionine, changing 
to aldehyde methional in the presence of vitamin B2' Milk in metal or proper containers is resistant 
to this change since light can hardly penetrate. Some years ago, amber coloured glass bottles were 
used to prevent this defect in homogenized milk. Glass of this type reduces the amount of energy 
transmitted but it does not give complete protection. 

6. Acid Flavour - acid milk results from bacterial growth, generally Streptococcus lactis. It is 
detectable long before the taste will appear in the milk. Acid flavor develops rapidly in the milk if 
it is not properly heat treated. This flavor is characterized by a sharp sour taste on the tongue. 

7. Bitter Taste - it might occur in milk when cows eat harsh weeds, bitter compounds from such 
weeds may be absorbed into the milk. Bitter taste may be absorbed into the milk. Bitter taste may 
appear in milk late in lactation. Growth of microbials in milk held several days at low temperatures 
may also cause bitter taste. 

8. Foreign Taste - If a cow eats of feed contaminated with oil, paint, kerosene, spray etc. the taste 
will be transferred through the blood to the milk. 



 



1. Whole milk- this is milk which has been pasteurized and contains not less than 8.25% milk solid 
not fat and 3.25% milk fat. 

2 Low fat milk - This is milk from which some milk fat have been removed to produce any of the 
following milk fat content - 0.5%, 1.0%, 1.5% and 2% low fat milk is pasteurized and contains not 
less than 8.5% solids. Since the vitamin A of whole milk is removed with fat, it is required by law 
(USA) that not less than 3000 LU. of vitamin A be added to each quart of low fat milk. 

3. Skim milk (or non-fat milk). This is milk that contains not more than 0.5% milk fat and contains 
other ingredients in low fat milk. When cream is separated the remaining milk is skim milk. 
Skim milk retains most of the minerals and proteins contained in the original milk but have less 
caloric value since the most of the high calorie fat has been removed. It also contains less fat 
soluble vitamins which are concentrated in the cream. 

4. Condensed milk - this is whole milk that has 50-60% of its water removed. The product contains 
not less than 8.5% milk fat. It mayor may not be sweetened condensed milk, the sugar accounts 
for 40 - 45% of the total weight. Sweetened condensed milk need not be refrigerated until it will 
be opened because the high sugar content inhibits microibial growth. 
Sweetened condensed milk is manufactured by evaporating a mixture of refined sugar and milk to 
a concentration that is not less than 28% total milk solid and not less than 8.5% milk fat. The 
addition of sugar to condensed milk is done to reduce the total available moisture for growth of 
bacteria. The product is not sterile but reaches pasteurization temperature during processing and is 
preserved by high sugar content. Processing and is preserved by high sugar content. It should not 
be used for feeding infants. 

5. Dried skim milk powder - this is made of fresh raw whole milk from which water and fat have 
been removed and processed in the same procedure as dried whole milk. 
After the non-fat dried milk (skim milk powder) is dissolved in water (reconstituted) it has the 
same food value as fresh fluid skim milk. Skim milk is also dehydrated using the following 
processes employed for the dehydration of whole milk since skim milk is low in fat, the milk 
produced does not readily develop tallow flavor associated with whole 
milk powder. If stored at high humidity and temperature it cakes, browning reactions occurs which 
goes with the loss of protein solubility and biological value. Once opened it has to be kept dried 
and cool in refrigerated storage, usually packed in an air tight container. When reconstituted it 
approximates fresh milk in terms of nutrient contents except vitamin C. 

6. Dry whole milk powder - this is made up of fresh raw milk from which water has been removed. 
After part of the water has been removed by vacuum and heating, most of the remaining water is 
removed by spray drying. 



7. Chocolate milk - this is whole milk flavoured with chocolate syrup or powder and sugar to sweeten 
it. Then milk fat content is 3.25%. Chocolate milk is pasteurized after all ingredients are mixed 
together and sterilized subsequently from settling, while sugars add calories to the product. 

Intcrest in dairy products is not limited to these traditional uses but also to a variety of ingredients for 
prepared foods that are extracted from milk. These products comprise about 20% of the milk utilization in 
the US. In addition to various types of fortified, condensed and dried milk products these ingredients are 
used as emulsifiers, texturizers and to enhance nutrition products such as cake, bread, candy and sausage. 
An example is whey proteins which has become important as an ingredient in many sports nutrition 
products due to its more complete amino acid composition and easy digestion. Many factors influence the 
composition of milk including age of the animal, stage of lactation, season of the year, feed, time of 
milking, time between milkings and physiological condition of the cow. The principal milk producing cow 
breeds are Ayrshire, Brown Swiss, Guernsey, Holstein, Jersey (USA) and Freiser (Dutch). While the 
llolsteins produce the most milk, Guernseys and Jerseys produce the milk with the highest fat content. 
Identification and breeding of specialized cow breeds has enhanced development in dairy products. Eg. 
Cows that produce skim milk have been bred. 

Although quality and safety steps such as homogenization and pasteurization for fluid milk are we!I known, 
the process to produce many products require a series of steps to separate, 
concentrate and modify the structural components of the milk. 

Milk is naturally produced to nourish the young and contains significant amounts of protein. The protein 
in rnilk is of extremely high quality because it has a high content of most of the essential amino acids. Milk 
proteins are easily digestible and have a good protein to calorie ratio. The protein contained in milk is not 
one single compound but three major proteins and lesser amounts of others. Casein accounts for 
approximately 80% of the protein in milk and is unique in its versatility. In milk, casein is sometimes found 
in combination with calcium and called 
calci um caseinate. Caseins are in the form of small gelatinous particles that are dispersed in fluid miIk. In 
its pure state, casein is odorless, tasteless and snow-white in colour. Casein coagulates in the presence of 
rennet/acid to form the cheese curd. Coagulated casein forms a 3-dimensional lattice or backbone structure 
which then entraps fat, water, minerals and starter cultures and 
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