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In 1909, the International Congress on Prevention of Fraud in Paris,
France, defined milk as “The integral product of the full and uninterrupted
milking of a healthy, well-nourished and not overworked milk-producing
female. It should be collected under hygienic conditions and should not
contain colostrum” (translated from Larousse Agricole, 2002). This legal
description evidently applied to milk intended for human consumption, as
no mention was made of its use to feed the offspring. It is also interesting
to note that this early definition of milk focused on its production, with a
special emphasis on health status of the lactating animal and the sanitary
conditions of the milking process. The great nutritional value of milk, as
well as its increased availability due to the industrialization of production
and processing, has led to high levels of consumption.

For this reason, milk and dairy products are recognized in several
countries around the world to have a great symbolic value (Bourre, 2010).
It is therefore not surprising that they are among the foods that are current-
ly attracting the most discussion and controversy, not to say virulent attack
(Cohen, 1997). Some reported criticisms rely on the fact that milk and
dairy products are not the only source of specific nutrients; at least when
these nutrients are taken individually. Several authors also drew connec-
tions between milk intake and the incidence of several diseases in humans.
These criticisms are, of course, a matter of debate. This issue of Animal
Frontiers regroups articles summariz-
ing the current state of knowledge on
the nutritional value of milk and its
potential role in disease causation and
prevention. We hope this information
will feed discussions or support the
recommendations on the place that
milk could or should have in a bal-
anced diet.

Direct evidence for the practice
of dairying dates back to the sev-
enth millennium BC (Evershed et
al., 2008). Milking dairy species was
probably seen a long time ago as a
convenient way to obtain food from
animals without having to slaughter
them. Dunne et al. (2012) reported
indication for extensive processing of
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dairy products in pottery vessels in the Libyan Sahara during the Middle
Pastoral period (approximately 5200-3800 BC). Geographic coincidence
among high diversity in cattle milk genes, locations of the European Neo-
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lithic cattle farming, and current lactose tolerance in Europeans has been
reported, suggesting a gene—culture coevolution between cattle and hu-
mans (Beja-Pereira et al., 2003). These findings emphasize the importance
of milk for survival of many human communities.

In a first paper, Dr. Ian Givens, Dr. Katherine Livingstone and Agnes
Fekete from the University of Reading, and Drs. Janet Pickering and Peter
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Elwood from Cardiff University School of Medicine,
all from UK, with their colleague Dr. Anestis Dougkas
from Lund University, Sweden, reviewed several co-
hort studies related to dairy consumption at different
stages of life (Givens et al., 2014). Owing to epidemio-
logical data on intake of dairy products (e.g., cheese,
yogurt, butter) being scarce, the paper focuses on fluid
milk. In particular, Dr. Givens and his colleagues report
on the effects of milk as a source of nutrients to sup-
port growth in children and shed light on the associa-
tion between milk drinking and the incidence of several
diseases or altered physiological states (e.g., heart dis-
ease, stroke, diabetes, arterial stiffness and high blood
pressure, obesity).

In a second paper, Dr. Joost van Neerven (2014)
from FrieslandCampina and Wageningen University,
The Netherlands, summarizes the influence of colostrum
and raw milk on immune functions, which are thought
to contribute to the protection against infections and al-
lergies. On the one hand, colostrum is not marketed and
consumed as such by humans. Bovine colostrum on the
other hand could serve as a substrate for the preparation
of protein-enriched extracts to be used in pharmacologi-
cal applications (Montoni et al., 2009). Dr. van Neerven
underlines that active proteins are also present in mature
raw milk. It is interesting to note that some of the stud-
ied populations in epidemiologic surveys to assess the
effects of untreated milk are children growing on dairy
farms. In the general population, however, consumption
of raw milk still represents a health-threatening issue,
even under hygienic conditions of modern dairy farming
(Langer et al., 2012). Commercialized milk must there-
fore be subjected to heat treatment, which results in denaturation of active
milk proteins, thus inactivating their functional effects. It is consequently
recommended to pursue research aiming at developing milder processes
to meet the safety regulations, while overcoming denaturation of bioactive
compounds.

In the next paper, Benoit Graulet from the Centre INRA de Clermont-
Ferrand/Theix, France, is underlining the hard task of covering vitamin
requirements, a major public concern regarding health in several popula-
tions around the globe. Dietary guidelines from different countries are
recommending two to three servings of milk or alternatives for adult
men and women (Health Canada, 2011; Institut National de Prévention
et d’Education pour la Santé—France, 2002; and USDA, 2014). Assuming
an intake of two servings per day, whole milk would have a significant
contribution to the reference intake of adults for several vitamins (22 to
32% of vitamin A; 34 to 100% of vitamin D; 64 to 92% of vitamin B2;
34 to 42% vitamin B5; and 84 to 112% of vitamin B12). More data are
presented by Dr. Graulet in his paper, along with the biological activities
of vitamins, as well as animal, management, and dietary factors affecting
vitamin concentrations in milk from dairy cows.

In a complementary short paper, Drs. Jacques Matte, Michel Britten,
and Christiane Girard from Agriculture and Agri-Food Canada, Québec,
Canada, focus on the importance of milk as a source of vitamin B12 in
human diet (Matte et al., 2014). Ruminant animals such as dairy cows are
important contributors to the supply of cobalamin (vitamin B12) in the

food chain, as this molecule is synthesized by their stomach microbiota.

This paper reviews the current knowledge on the effect of milk processing
on milk vitamin B12 content as well as the bioavailability of this vitamin
from milk as compared with synthetic supplements.

Milk is also an excellent source of minerals, specifically calcium and
phosphorus. In this regard, the importance of milk as a source of calcium
has led Flatz and Rotthauwe (1973) to propose what is called the Calcium
Assimilation Hypothesis. These authors postulated that the increased pro-
portion of lactose tolerance in European populations was due to the selec-
tive advantage of lactase producers causing an enhancement of calcium
absorption from milk, in an environment with low ultraviolet irradiation
and low dietary supply of vitamin D. Since then, dairy calcium has been
the subject of several investigations in relation to human health over the
years (Ibeagha-Awemu et al., 2009). Milk is also recognized as a good
source of selenium. However, a review of the literature data shows that
the concentrations of this trace element are quite variable in milk, ranging
from 0.05 to 1.65 pmol/L (Ceballos et al., 2009). A glass of milk could then
provide as low as 1, and as high as 33 g, of selenium, which would rep-
resent between 2 and 64% of the recommended daily intake. In the current
issue, Drs. Claudia Cobo-Angel and Alejandro Ceballos-Marquez from the
Universidad de Caldas, Colombia, and Dr. Jeftrey Wichtel from the Uni-
versity of Prince Edward Island, Canada, review the effects of selenium in
human health and the subtle equilibrium between a deficit or an excess of
this element in the diet (Cobo-Angel et al., 2014). They also report on the
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cause of variation in milk selenium content, along with the possibility of
tailoring dairy products to meet requirements of the population.

Finally, processing of milk is known to generate co-products such as
whey during cheese making or buttermilk in the course of butter churning.
Although qualified as “by-products,” these milk fractions contain specific
nutrients that have been evaluated for their effects in humans. As an ex-
ample, whey protein supplements have been shown to improve body com-
position (maintain lean mass and reduce fat mass) in healthy adults and to
increase lean body mass gain in those performing resistance training (Hayes
and Cribb, 2008). In the last paper of the current issue, Dr. Valerie Con-
way, from the University Institute of Geriatrics of Sherbrooke, with her col-
leagues Sylvie Gauthier and Yves Pouliot from the Institute of Nutrition and
Functional Foods at Université Laval, Québec, Canada, report on the fine
composition of buttermilk, along with its health-promoting eftects, includ-
ing reduced blood pressure and decreased plasma cholesterol, which could
contribute to an improved cardiovascular health (Conway et al., 2014).

In summary, for millennia, in many cultures around the world, milk
has been a major constituent of human diet and has served as an excellent
source of nutrients essential to survival. Is this prominent part of milk
still appropriate in modern diets? We do hope that this issue of Animal
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Frontiers will help fuel the debate on the role of milk and dairy products
on human health based on scientific evidences.

Literature Cited

Beja-Pereira, A., G. Luikart, P.R. England, D.G. Bradley, O.C. Jann, G. Bertorelle,
A.T. Chamberlain, T.P. Nunes, S. Metodiev, N. Ferrand, and G. Erhardt. 2003.
Gene-culture coevolution between cattle milk protein genes and human lactase
genes. Nat. Genet. 35:311-313.

Bourre, J.M. 2010. Le Lait, Vrais et Faux Dangers. Odile Jacob, Paris.

Ceballos, A., J. Sanchez, H. Stryhn, J.B. Montgomery, H.-W. Barkema, and J.J.
Wichtel. 2009. Meta-analysis of the effect of oral selenium supplementation on
milk selenium concentration in cattle. J. Dairy Sci. 92:324-342.

Cobo-Angel, C., J. Wichtel, and A. Ceballos-Marquez. 2014. Selenium in milk and
human health. Anim. Front. 4(2):38-43.

Cohen, R. 1997. Milk— the deadly poison. Argus Publishing, Inc., Englewood
Cliffs, NJ.

Conway, V., S.F. Gauthier, and Y. Pouliot. 2014. Buttermilk: much more than a
source of milk phospholipids. Anim. Fron. 4(2):44-51.

Dunne, J., R.P. Evershed, M. Salque, L. Cramp, S. Bruni, K. Ryan, S. Biagetti, and
S. di Lernia. 2012. First dairying in green Saharan Africa in the fifth millennium
BC. Nature 486:390-394.

Evershed, R.P., S. Payne, A.G. Sherratt, M.S. Copley, J. Coolidge, D. Urem-Kotsu,
K. Kotsakis, M. Ozdogan, A.E. Ozdogan, O. Nicuwenhuyse, PM.M.G. Akker-
mans, D. Bailey, R.-R. Andeescu, S. Campbell, S. Farid, I. Hodder, N. Yalman,
M. Ozbasaran, E. Bigake1, Y. Garfinkel, T. Levy, and M.M. Burton. 2008. Earli-
est date for milk use in the Near East and southeastern Europe linked to cattle
herding. Nature 455:528-531.

Flatz, G., and H.W. Rotthauwe. 1973. Lactose nutrition and natural selection. Lan-
cet 302:76-77.

Givens, D.I., M. Livingstone, J.E. Pickering, A. A. Fekete, A. Dougkas, and P.C.
Elwood. 2014. Milk: White elixir or white poison? An examination of the as-
sociations between dairy consumption and disease in human subjects. Anim.
Front. 4(2):8-15.

Graulet, B. 2014. Ruminant milk: A source of vitamins in human nutrition. Anim.
Front. 4(2):24-31.

Hayes, A., and P.J. Cribb. 2008. Effect of whey protein isolate on strength, body
composition and muscle hypertrophy during resistance training. Curr. Opin.
Clin. Nutr. Metab. Care 11:40-44.

Health Canada. 2011. Eating well with Canada’s food guide. http://www.hc-sc.
ge.ca/fn-an/food-guide-aliment/order-commander/index-eng.php.  (Accessed
17 Jan. 2014.)

Ibeagha-Awemu, E.M., P.M. Kgwatalala, and X. Zhao. 2009. Potential for improv-
ing health: Calcium bioavailability in milk and dairy products. In: Y.W. Park,
editor, Bioactive components in milk and dairy products. Wiley-Blackwell,
Ames, lowa. p. 363-378.

Institut National de Prévention et d’Education pour la Santé- France. 2002. La
Santé Vient en Mangeant— Le Guide Alimentaire pour Tous. http://www.inpes.
sante.fr/CFESBases/catalogue/pdf/581.pdf (Accessed 17 Jan. 2014.)

Langer, A.J., T. Ayers, J. Grass, M. Lynch, F.J. Angulo, and B.E. Mahon. 2012.
Nonpasteurized dairy products, disease outbreaks, and state laws—United
States, 1993-2006. Emerg. Infect. Dis. 18:385-391.

Larousse Agricole. 2002. http://www.larousse.fr/archives/agricole. (Accessed 16
Jan. 2014.)

Matte, J.J., M. Britten, and C.L. Girard. 2014.The importance of milk as a source of
vitamin B12 for human nutrition. Anim. Front. 4(2):32-37.

Montoni, A., S.F. Gauthier, C. Richard, P.E. Poubelle, Y. Chouinard, and Y. Pouliot.
2009. Bovine colostrum as substrate for the preparation of growth factor-en-
riched protein extracts: Identifying the optimal collection period during lacta-
tion. Dairy Sci. Technol. 89:511-518.

USDA. 2014. ChooseMyPlate. http://www.choosemyplate.gov. (Accessed 17 Jan.
2014.)

van Neerven, R.J.J. 2014. The effects of milk and colostrum on allergy and infec-
tion: Mechanisms and implications. Anim. Front. 4(2):16-22.

6 Animal Frontiers



