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Answers

The composition of milk varies according to the animal from which it comes, providing the correct rate of growth and development for the young of that species, thus for human infants, human milk is obviously more suitable than cow’s milk. Indeed, the popular consensus among health care professionals is that ordinary cow’s milk, goat’s milk, condensed milk, dried milk, evaporated milk, or any other type of milk should not be given to a child under the age of one. This is because of differences in the composition of milk that have been revealed by research over the last decade or so. While cow’s milk and human milk contain a similar percentage of water, the relative amounts of carbohydrate, protein, fat, vitamins and minerals vary widely.

 Cow’s milk contains 3.3 grams per litre and the calf doubles its birth weight after 40 days. Human milk contains 0.9 grams per litre and the human infant, the mammal with the slowest growth rate, doubles its birth weight after 180 days. The weight gain of calves during the first year (0.7-0.8 kg per day) is nearly 40 times higher than that of breastfed human infants (0.02 kg per day). It has been demonstrated that cow’s milk-based infant formula feeding significantly increases serum concentrations of leucine, insulin and IGF-1 in comparison to breast-feeding (Melnik et al., 2012). This may be one of the mechanisms linking formula feeding to overweight and obesity (see Breast Is Best below).

The proteins in milk can be divided into two categories: caseins and whey proteins. Human milk contains these in a ratio of 40:60 respectively; while in cow’s milk the ratio of casein to whey proteins is 80:20. Given that the amount of total protein in cow’s milk is more than double that of human milk, cow’s milk clearly contains considerably more casein than human milk. Casein can be difficult to digest, in fact it is used as the basis of some glues! Infant milks are formulated to contain more whey than casein (the ratio of whey to casein in these milks is similar to that of human milk), and this is why it is thought to be easier for new babies to digest. Casein has been linked to a range of diseases and allergies, including type 1 diabetes (see Diabetes).

The higher level of unsaturated fatty acids in human milk reflects the important role of these fats in brain development. In humans the brain develops rapidly during the first year of life, growing faster than the body and tripling in size by the age of one. The brain is largely composed of fat and early brain development and function in humans requires a sufficient supply of polyunsaturated essential fatty acids. The omega-6 fatty acid arachidonic acid (AA) and the omega-3 fatty acid docosahexaenoic acid (DHA) are both essential for brain development and functioning. Both are supplied in human milk but not in cow’s milk (currently AA and DHA-enhanced infant formulas are available, although not mandatory, throughout most of Europe). Cow’s milk does contain the shorter chain omega-6 linoleic acid (LNA) and the omega-3 α-linolenic acid (ALA) but these have to be converted in the body into the longer chain versions mentioned above.Cow’s milk contains very little iron (FSA, 2002) which is another reason why cow’s milk is deemed to be unsuitable for infants under the age of 12 months. Indeed a one-year-old attempting to meet the reference nutrient intake (RNI) of 5.3mg of iron would have to drink over 30 pints of cow’s milk per day if it were to be used to meet their iron requirement. Furthermore, cow’s milk is low in vitamin C and vitamin D  and contains less vitamin A than human milk.

The high protein, sodium, potassium, phosphorus and chloride content of cow’s milk present what is called a high renal solute load; this means that the unabsorbed solutes from the diet must be excreted via the kidneys. This can place a strain on immature kidneys forcing them to draw water from the body thus increasing the risk of dehydration. The renal solute load of infants fed cow’s milk has been shown to be twice as high as that of formula fed infants (Martinez et al., 1985) and three times that of human milk (Ziegler, 2011).

Allergic reactions to the proteins in cow’s milk are common among infants, and cow’s milk-induced intestinal bleeding as an allergic response is a well recognised cause of rectal bleeding in infancy (Willetts et al., 1999). This blood loss can affect the iron nutritional status of the infant. The calcium content of cow’s milk (120mg per 100ml) is nearly four times that of human milk (34mg per 100ml). This discrepancy occurs for good reason; calves grow much more quickly and have a larger skeleton than human babies and therefore need much more calcium (FAO, 1997). Cow’s milk is specifically designed to meet this high demand which is why whole cow’s milk is not recommended for infants under 12 months. Although human milk contains less calcium, it is more easily absorbed than that found in cow’s milk. According to the American Academy of Pediatrics Committee on Nutrition, the available data demonstrate that the bioavailability of calcium from human milk is greater than that from infant formulas (58 per cent and 38 per cent respectively) (Greer and Krebs, 2006). In an effort to address this discrepancy, the concentration of calcium in infant formulas is generally higher than that in human milk. So although human milk contains less calcium than cow’s milk, the calcium in human milk is better absorbed into the body than the calcium in cow’s milk, again illustrating why human milk is the best source of nutrition during the first year of life.
