LACTASE AS A TOOL IN NEW PRODUCT DEVELOPMENT
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The majority of the world population has a genotype C/C-13910 in LCT-gene (1). They lose lactase activity in the small intestine during adolescence, and easily display intolerance symptoms following the ingestion of food products containing lactose (2). The dairy industry has perceived this as a threat. Valio Ltd has actively developed and launched lactose-hydrolyzed dairy products for more than 30 years. Finland consequently heads world statistics in the consumption of fresh milk products. Lactose hydrolysis thus presents the dairy industry with a significant opportunity to increase dairy product consumption.
Commercial lactases, even immobilized, are available (3). In whey processing, the hydrolysis of lactose increases sweetness and solubility, as well as enabling improved digestibility. Using immobilized lactase, the UF-permeate can be converted to a dairy based sweetener very economically. The developments in nanofiltration have reduced demineralisation costs dramatically. Chromatographic separation offers the possibility of separating hydrolyzed permeate to three fractions, namely glucose, galactose and mineral fraction.
Hydrolysed lactose (glucose + galactose) has a disadvantage, possessing only 50% of the sweetness of sucrose. The sweetness can, however, be increased using enzymatic isomerisation. Almost half the glucose can be converted to fructose and galactose to tagatose respectively. Also these enzymes (glucose isomerase and arabinose isomerase) can be immobilized (4).
Lactases also have transferase properties. If lactase is added to a concentrated lactose solution, a lot of galacto-oligosaccharides are produced in addition to glucose and galactose. If fructose is added, too, fructo-galacto-oligosaccharides such as lactulose are produced. Galacto-oligosaccharides are already widely used as prebiotics in baby foods, but recently also in special yoghurts that accelerate digestion (5).
Permate mother liquor has been considered a problem in lactose manufacture. If lactose in mother liquor is hydrolysed, a whey molasses can be produced possessing good solubility and shelf-life, and containing prebiotic galacto-oligosaccharides.

Lactases can thus add value to lactose by both increasing and decreasing digestibility.
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