Chocolate, confectionery and bakery require special types of fats to impart desirable textural and other quality attributes. Though, cocoa butter is the ultimate fat used in chocolates  because of its unique physico-chemical characteristics, it has certain drawbacks like high cost, wide variation in properties depending on the origin,  requirement of careful processing conditions and softening in warm climates.  Due to this, alternatives came into existence.  In  the present study, cocoa butter extenders similar to cocoa butter and which have heat resistance property for use in tropical climates were prepared from mahua oil/kokum fat blends,  simarouba and sal fats by fractionation and blending techniques.

Plastic fats normally prepared by hydrogenation are used in bakery, and also as vanaspati for culinary purposes. These hydrogenated fats had considerable amounts of trans fatty acids, which are reported  to be the risk factors for coronary heart diseases. In the present study, trans free plastic fats were prepared from mango fat, mahua oil and palm oil by fractionation, blending and interesterification techniques. 

The word ‘fats’ refers to the lipid group, and is used to mean both fats and oils. They are generally, insoluble in water but soluble in organic solvents such as petroleum ether, diethyl ether, chloroform etc.  The lipids which are liquid at room temperature are traditionally referred to as ‘oils’ while those which are solid at room temperature are called ‘fats’. More than 95% of most of the oils and fats are composed of triacylglycerol (TAG) molecules.  TAGs, also called triglycerides (TGs) are formed  if all of the -OH groups of a glycerol molecule are esterified with fatty acid moieties.

The hydrocarbon chain length of the fatty acids ranges from 4 to 30 carbons – the most common being 12 to 24 in naturally occurring fats and oils.  The chain is typically linear and usually contains an even number of carbons in vegetable oils and fats.  However, in the presence of one or more double bonds, the chain becomes kinked. 

Oils and fats exhibit a wide range of physical properties which are influenced by the degree of unsaturation, the length of the carbon chain, the isomeric form of the fatty acids, the molecular configuration of the triglyceride and the polymorphic state of the fat (Dziezak 1989).  Fats consisting of highly saturated or long chain fatty acids will generally have a higher melting point than those possessing a high content of unsaturated or short chain fatty acids. Unsaturated fatty acids can have different isomeric forms which have different melting points.  For instance, a cis isomer oleic melts at 16(C while the trans isomer elaidic acid has the melting point of 44(C.  The type, quantity and distribution of fatty acids and the glycerol molecule also affect the properties of fats to a greater extent.  The number of double bonds greatly affect the fat properties as does the orientation of the isomer. For example, the melting point of a linolenic ester with three double bonds is -13(C while the stearic ester without double bonds will melt at 70°C.  Clearly these wide swings in properties are of great interest to the modern food processor.
There are four basic types of triglycerides (TG) depending on the fatty acids present in them (Charley, 1982).

(i) Saturated fatty acids are shaped like a straight line. TGs consisting of saturated fatty acids can easily align themselves in a close packing to form a compact mass.  For instance a saturated fat is one that stays hard at room temperature and is not easily oxidized. Palm kernel oil, cocoa butter, sal fat and coconut oil are good examples of the saturated fats. 

(ii) Monounsaturated fatty acids have a single ‘kink’ in their molecular strand.  Unsaturated fatty acids on the central (sn-2) or on the terminal (sn-3) carbon atoms of the glycerol molecule interfere with the close packing of triacylglycerols. Such a disrupted packing of TAGs makes crystal formation more difficult, thereby lowering their melting point and increasing their susceptibility to oxidative deterioration. Olive and canola oils are rich in monounsaturated fatty acids. 

(iii) Polyunsaturated fatty acids have two kinks and this makes the resulting TGs more reactive than the TGs consisting only of monounsaturated fatty acids. Safflower oil and corn oil are well known polyunsaturated oils.  Both require careful handling to prevent rancidity due to oxidation. 

(iv) The super-unsaturated fatty acids are molecules with three kinks. These are found mostly in fish tissue and in the seeds of black currant, evening primrose and flax plants. These must be carefully protected to preserve their nutritional qualities. 

1.1 Functions of fats


Fat constitutes one of the three major constituents of foods on line with carbohydrates and proteins. It is an important ingredient in many food products, contributing to their functional, nutritional and organoleptic properties.  They interact with other ingredients to develop characteristic mouthfeel and aroma of a food. Fats carry flavor, they impart richness to foods and give the impression that a food is moist. Fats and oils play an important role in human diet; some of their important functions are listed below (Boothby, 1983; Griffiths, 1985; Sreenivasan, 1978).

i) They are essential nutrients in the human diet and are the most concentrated sources of energy. They supply about 9 Kcal/g as compared to about 4 Kcal/g from proteins and carbohydrates.

ii) They serve as carriers for fat soluble vitamins like A, D, E and K and  also for the provitamin A, carotene.

iii) They furnish the essential fatty acids without which the organism cannot thrive (e.g., linoleic, linolenic and arachidonic acids).

iv) Besides their direct nutritional value, they have the virtue of making other foods more appetizing and palatable.

v) They are indispensable in practical cooking and baking since many foods cannot be made fit to eat without fats. 

vi) They also act as a heat transfer medium, allowing even heat transfer in deep and shallow fat frying.

vii) Satiety values of food - fats give a feeling of satisfaction as they stick to our ribs. The length of time food stays in the stomach is responsible for giving a feeling of satiety.

viii) Fat gives marbling effect to the texture of food. Though fats are hidden in most of the foods they are often essential to obtain foods having a desirable texture and eating qualities. 

Fats and oils play a vital role in the formulation and preparation of a variety of foods. Icings, mayonnaise, margarine, chocolate, confectionery coatings, imitation dairy coffee whiteners, toppings, cheeses and dips possess desirable qualities that are attributed to the fats they contain. Chocolate, confectionery and imitation dairy products require special type of fats for their formulation. These fats are replacements or substitutes for cocoa butter and butter fat in confectionery and imitation dairy products, respectively (Paulicka, 1976). They are hard and brittle at and below room temperature and melt completely or nearly completely at body temperature. They are known commonly as hard butters.

More than 50% of our normal fat intake is in the form of ‘invisible’ fat i.e as unseparated oils and fats in foods such as grains, nuts, dairy products, eggs, meat, etc. In such natural food products, which include vegetable oils and fats, the lipid content and composition are more or less fixed, with minor variations depending on the season. Therefore, the nutritional and functional properties are also fixed and are not suitable for use in many application to impart desirable quality attributes.  

Specialty fats are tailored fat systems whose nutritional and functional properties have been manipulated in order to deliver specific consumer needs. These modified fats provide special functional utility in baking, confectionery, and cooking applications.  They have to satisfy a host of physical functionality and health/nutritional requirements. There are various types of speciality fats such as:

i) Cocoa butter alternatives

ii) Margarines and shortenings for bakery applications

iii) Filling fats

iv) Speciality fats in ice-cream production

v) Oils and fats in deep frying

Oils & fats in infant nutrition
