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Hormones and Milk

The subject of hormones and cow’s milk may elicit

concern among consumers and raise questions about

the safety and healthfulness of milk. All cow’s milk, . .

conventional and organic, naturally contains miniscule S f S

amounts of hormones. While some dairy farmers treat CI e ntl IC tatu S
their cows with a synthetic hormone to increase milk

production, this hormone is not added to milk, and the Re po rt

safety of milk from cows treated with this hormone
has been verified by government health officials and
supported by health professional organizations. This
report reviews scientific findings confirming milk’s
safety for human health and dispels misperceptions
related to hormones and milk.

In partnership with National Dairy Council, the Dairy Research Institute® is providing this report for informational purposes
only. The Dairy Research Institute expresses no opinion about the suitability of the information for use and suggests that
any recipient obtain appropriate expert advice with regard to any statements or information herein contained. Although
efforts are made to ensure that the information is complete and accurate, the Dairy Research Institute, its officers,
employees and agents cannot and do not offer any representation or warranties, express or implied, as to the accuracy,
completeness, currency or suitability of the information provided, whether based on warranty, contract, tort or any other
legal theory and whether or not advised of the possibility of such damages. In no event shall the Dairy Research Institute or
its affiliates be liable for any damages whatsoever arising out of the use, inability to use or the resulting use of information
herein provided. All damages, including without limitation direct or indirect, special, incidental, consequential or punitive are
hereby excluded to the fullest extent allowed by law. Any and all liability for the content or any omissions from this
information, including any inaccuracies, errors or misstatements is expressly disclaimed.

Copyright © 2012 by Dairy Research Institute. (Limited update 2014) All rights reserved. No part of this paper may be
reproduced or transmitted in any form by any means, electronic or mechanical, including photocopying, recording or by
any information storage and retrieval system without written permission from the Dairy Research Institute. For
information, contact: Dairy Research Institute, 10255 W. Higgins Rd., Rosemont, IL. 60018
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Introduction

Cow’s milk naturally contains a number of steroid and protein (peptide) hormones in minute
amounts.>****®7 Steroid hormones include the glucocorticoids (cortisol and corticosterone) and the
sex hormones — progesterone, 17 3-estradiol (E2), estrone (E1), and estradiol (E3). 1287 protein
hormones in milk include Prolactln gonadotropin-releasing hormone, insulin-like growth factor-l (IGF-I)
and bovine somatotropin. 28 Despite some consumer concern about the safety and potential health
effects of hormones in cow’s milk, scientific findings fail to support this concern.®"8

Estrogens

Not only is the concentration of hormones in cow’s milk very low, but it also is difficult to compare
levels of specific hormones such as estrogen reported in various studies because of differences in
units used to express hormones, forms of the hormones measured, and assays for different breeds
with different physiological status, feeding regimens, etc. The estrogen levels in cow’s milk vary
according to the level of fat and the physiological status of the cow.>®

Although the concentration of estrogens in cow’s milk varies, it is extremely low relative to the
endogenous production of estrogens in humans and, therefore, is of little physiological significance or
unlikely to pose a health risk. 345 Researchers state that ° ‘premenopausal women produce at least
35,000 tlmes as much E1 and 163,000 times as much E2 daily as would be consumed in 1 serving of
2% milk”. Orally ingested estrogens are metabolized in the body and therefore are of low
bioavailability, which supports their lack of a significant effect on human physiology.°

An analysis of estrogen levels in commercial milk products found that mean levels of estradiol (E2) in
one cup (8 fluid ounces) of cow’s ranges from 0.1 (skim milk) to 0.3 (whole milk) nanograms (ng) (a
nanogram is a billionth of a gram); levels of estrone (E1, WhICh is less biologically potent than E2)
ranged from 0.7 (skim milk) to 1.9 (whole milk) ng/servmg Because estrogens are fat-soluble, it is not
surprlsmg that the concentrations of E1 and E2 are higher in whole milk than in lower fat or fat-free
milks.*

The concentration of estrogens is lower in m|Ik from non-pregnant than pregnant cows and highest
from cows in the third trimester of gestatlon > However, milk from pregnant cows does not
substantially increase the concentration of estrogen in the bulk tank of milk from an entire herd. The
average cow is not pregnant until 150 days after calving and then it takes another 100 days for a
detectable estrogen in milk. Thus, the concentration of estrogen in milk is low/normal for 250 out of
370 (67%) days of lactation. Further, 10 to 15% of cows never get pregnant but stay in the herd, and
producers may choose to not breed an additional 5% of cows.?

Processing (pasteurization-homogenization) of milk has little effect on its concentration of estrogens.3’6
Also, there are no substantial differences in estrogen levels between conventional and organic milks.®
Conventional dairy farmers may supplement their cows with reproductive hormones including estrogen
and progesterone to support reproductive management, but the level of estrogen and other sex
hormones in the milk is not affected by this practice.® A study of milk sampled from individual cows and
from retail milk found that three servings of whole milk naturally contained tenfold to hundredfold less
estrogens (estrone and estrone sulfate) than the U.S. Food and Drug Administration (FDA) guidelines
for safe consumption (i.e.,1% or less than the lowest amount produced by the human body each
day).7 Three servings of whole milk contained only 0.01 to 0.1% of the similar hormones produced in
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humans.’ Compared to the Food and Agricultural Organization/World Health Organization’s upper
acceptable daily intake of exogenous E2, daily intake of dairy products is estimated to supply only
about 0.25%.° Despite the suggestion that estrogens present in cow’s milk may contribute to cancer
in estrogen-responsive organs, a review of epidemiological evidence fails to support an association
between intake of dairy foods and risk of cancers of the breast, ovaries, and endometrium.** A recent
review in Pediatrics states that milk from estrogen-treated cows appears to be safe for children,
although it calls for further research to study the impact on children of exposure through milk and meat
to estrogen and other sex hormones. *°

Recombinant Bovine Somatotropin (rbST)

In 1993, the FDA approved the use of the synthetic hormone, recombinant bovine somatrotropin
(rbST), in lactating cows to increase milk yield, achieve improvements in the milk-to-feed ratio, and to
decrease waste.***® The decision to use rbST is left to each individual farmer. Somatotropin is a
naturally occurring protein hormone that regulates growth and lactation and is produced by the
pituitary gland in both man and animals.'*1>16:1718.19

Before its approval, several questions regarding the safety of rbST, in particular its effects on human
health and nutritionally status, were critically examined.™ These related to the presence of rbST
residues in milk and the effect of rbST on milk’s nutrient composition. Bovine somatotropin (bST) is
naturally present in trace amounts in milk (i.e., 1 to 10 ng per ml) from untreated cows.*1617.18.19
Independent studies of rbST carried out by the FDA, state agricultural departments, some
pharmaceutical companies, and scientists found that milk from cows supplemented with rbST
contained no more bST than other milks,4!%16:17:1819

Administering rbST to cows does not significantly change milk’s composition or nutritional
quality.2*>*%1° Any minor differences in milk composition reported between rbST-supplemented and
unsupplemented cows are within the normal biological ranges.*>*®

According to scientific experts, the consumption of rbST in milk does not have any physiological effect
on humang 2141516.171819.20 ciret of g, rbST is species-specific, which means that bST is not
biologically active in humans, even if injected.®*>!*'° ST is a protein which is broken down to amino
acids and peptides in the gastrointestinal tract, and hence, are components which have no hormonal
activity (see discussion in Vicini J et al. 2008). Also, pasteurization destroys 90% of bST in

milk.2157 Furthermore, any trace amounts of bST ingested in milk are broken down into inactive
fragments (i.e., constituent amino acids) by enzymes in the gastrointestinal tract, just like any other
protein 8151647

Although insulin-like growth factor | (IGF-I), a protein hormone controlled by bST, is slightly elevated in
the milk of rbST-treated cows, data indicate that IGF-I levels in milk from rbST-treated cows are within
the normal range and are lower than levels found naturally in human blood and other tissues.*>***’
Moreover, in animal studies, this protein hormone is safe, even in high doses.*>*® IGF-I comprises
one-tenth of one millionth of total milk proteins.? Like all other dietary proteins, IGF-I is broken down
by enzymes in the digestive tract prior to absorption. Studies providing physiological to
pharmacological amounts of dietary IGF-I have demonstrated that negligible amounts are absorbed as
intact proteins.?* Studies conducted in premature infants and young adults provide evidence that IGF-1
consumed as a component of foods or given as an oral supplement is not absorbed in humans — and
therefore has no biological activity. **** However, dietary protein’s beneficial effect on bone is
attributed in part to its ability to increase blood levels of IGF-I, which supports bone formation.?*
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Critics of rbST purport that rbST increases a cow’s risk of mastitis (udder inflammation), thereby
exposing milk drinkers to additional animal antibiotics used in treatment. However, an FDA advisory
committee concluded that other factors (e.g., season, age of the cow) are more likely than rbST to be
associated with mastitis.?® Importantly, FDA has established safeguards to prevent unsafe levels of
antibiotic residues from entering the milk supply.26

The safety of dairy foods from rbST-treated cows for human health is supported by the
FDA,?'scientists from Washington University School of Medicine in St. Louis and Cornell University in
Ithaca, NY in their review of the evidence,'® a National Institutes of Health Technology Assessment
Panel,*” the Office of Technology Assessment,*® and a joint FAO/WHO Expert Committee on Food
Additives.?® A Cornell University study indicates that the use of rbST not only increases milk
production efficiency, but also may have some environmental advantages (e.g., reduced feedstuff and
water use, cropland area, nitrogen and phosphorus excretion, greenhouse gas emissions, and fossil

fuel use.?®

FDA does not require special labeling for milk from rbST-treated cows. All milk contains minute
amounts of bST regardless of whether from untreated cows or cows treated with rbST. Food
companies that do not use milk from cows supplemented with rbST can voluntarily label their products
with this information as long as it is truthful and not misleading and complies with FDA guidance. For
example the following label statement can be used “From cows not treated with rbST.No significant
difference has been shown between milk derived from rbST-treated and non-rbST treated cows. * By
law, USDA-certified organic milk cannot come from cows treated with hormones.**

Cow’s Milk and Early Puberty

There is no conclusive scientific evidence to support the suggestion that consumption of milk, whether
from cows treated with rbST or naturally containing bST and other hormones, causes early
puberty.*?All milk, including human milk, naturally contains minute amounts of hormones, which are
broken down by digestion rendering them biologically inactive in humans. Although some
epidemiological studies suggest a decrease in the age of onset of puberty in girls and boys over
several decades,****** this trend remains controversial in part due to different measures used to
characterize the timing of puberty.*® Also, the potential causes and long-term effects of early puberty
remain unclear.®

Several observational studies link higher body mass index or increased body fatness with earlier
initiation or progression of pubertal development.33343¢37.383% A reyiew of epidemiological studies
found that overweight girls tend to reach puberty earlier than their peers who are not overweight.*
Adverse health and psychological effects associated with early puberty (e.g., risk for metabolic
syndrome, diabetes, and reproductive cancers) appear to be linked to overweight/obesity.®

Multiple theories — socioeconomic conditions, psychological factors (e.g., stress), nutritional status,
dietary quality, single nutrients, chronic diseases, birth weight, and early postnatal growth — have been
examined for their effect on puberty timing. 304%4424344 A recent study in China, which followed the
same group of children for about 13 years, showed that neither breastfeeding nor cow’s milk
consumption early in life were associated with age of onset of puberty.* The researchers concluded
that “any observed associations of breastfeeding or childhood milk consumption with puberty need to
be interpreted with caution”.** Current studies examining various factors with the timing of puberty
indicate associations, not true cause and effect relationships.The causes and public health
implications of early puberty need further exploration.
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An observation arguing against the milk-early puberty theory is that children’s milk consumption has
decreased (not increased) in recent decades,* a time coinciding with the earlier age of onset of
puberty reported in some studies. Consuming two to three servings, depending on age, of low-fat or
fat-free milk or equivalent milk products every day is important for children and adolescents who are
building peak bone mass.*

Conclusion

All cow’s milk, conventional and organic, naturally contains minute amounts of hormones. 6.7.8
Research indicates that because these hormones are metabollzed in the body, they are of low
bioavailability and have little physiological effect in humans. 6.8 SC|ent|f|c evidence fails to demonstrate
that the presence of hormones in cow’s milk is a health concern.®

Levels of estrogen, a steroid hormone, in cow’s milk not only are extremely low and well below the
FDA'’s guidelines for safe consumptlon but also are many times lower than the endogenous
production of estrogens in humans " Bovine somatotropin (bST), a protein hormone, is present in
miniscule amounts in all milk.® Some dairy farmers may use the FDA-approved synthetic hormone
recombinant bovine somatotropin (rbST) in lactating cows to increase milk yield. This synthetic
hormone is not added to milk and the composition of milk from rbST treated and untreated cows is the
same.? Based on a review of the scientific evidence, the FDA concludes that milk from cows treated
with rbST is safe for human consumption.?’ In addition, scientific experts have independently
supported this conclusion.!0:16:17:18.:20.28

There is no conclusive scientific evidence to support the suggestion that the minute amounts of
hormones in cow’s milk cause early puberty. While some observational studies indicate a trend of
decreasing age of puberty over the past several decades, this trend and its consequences remain
controversial.*® Several factors, notably overweight/body fatness, are linked to an earlier age of
puberty. The causes and health implications of early puberty need further investigation. Cow’s milk

and milk products are recognized as safe, nutritious foods important for children’s and adults’ health.*®



ndc
DAIRY RESEARCH INSTITUTE NATIONAL DAIRY COUNCIL.

NUTRITION « PRODUCTS o SUSTAINABILITY

References

1. Campana, W.M. and C.R. Baumrucker. Hormones and growth factors in bovine milk. In: Handbook of Milk
Composition. R.G. Jensen (Ed). New York: Academic Press, 1995, pp. 476-494.

2. Jouan, P.-N., Y. Pouliot, S.F. Gauthier, and J.-P. Laforest. Hormones in bovine milk and milk products: a
survey. International Dairy J. 16: 1408-1414, 2006.

3. Malekinejad, H., P. Scherpenisse, and A.A. Bergwerff. Naturally occurring estrogens in processed milk and in
raw milk (from gestated cows). J. Agric. Food Chem. 54: 9785-9791, 2006.

4. Pape-Zambito, D.A., A.L. Magliaro, and R.S. Kensinger. Concentrations of 173-estradiol in Holstein whole
milk. J. Dairy Sci. 90: 3308-3313, 2007.

5. Pape-Zambito, D.A., A.L. Magliaro, and R.S. Kensinger. 17 B-estradiol and estrone concentrations in plasma
and milk during bovine pregnancy. J. Dairy Sci. 91: 127-135, 2008

6. Pape Zambito, D.A., R.F. Roberts, and R.S. Kensinger. Estrone and 173-estradiol concentrations in
pasteurized-homogenized milk and commercial dairy products. J. Dairy Sci. 93: 2533-2540, 2010.

7. Macrina, A.L., T.L. Ott, R.F. Roberts, et al. Estrone and estrone sulfate concentrations in milk and milk
fractions. J. Acad. Nutr. Diet. 112: 1088-1093, 2012.

8. Vicini, J., T. Etherton, P. Kris-Etherton, et al. Survey of retail milk composition as affected by label claims
regarding farm-management practices. J. Am. Diet. Assoc. 108: 1198-1203, 2008.

9. Ansbacher R. The pharmacokinetics and efficacy of different estrogens are not equivalent. Am. J. Obstet
Gynecol. 184: 255-265, 2001.

10. Forman, J., J. Silverstein, Committee on Nutrition and Council on Environmental Health. Organic foods:
health and environmental advantages and disadvantages. Pediatrics.130(5):€1406-1415, 2012.

11. Parodi, P.W. Impact of cows’ milk estrogen on cancer risk. Int. Dairy J. 22: 3-14, 2012.

12. U.S. Food and Drug Administration, USDHHS. Animal drugs, feeds, and related products; sterile sometribove
zinc suspension. Fed. Regist. 58(217): 59946-47, 1993.

13. Etherton, T.D., D.E. Bauman, C.W. Beattie, et al. Biotechnology in Animal Agriculture: An Overview. CAST
(Council for Agricultural Science and Technology) Issue Paper No. 23. February 2003.

14. Blayney, D.P. Milk and biotechnology: maintaining safe, adequate milk supplies. Food Rev. 17(2): 27-31,
1994.

15. Juskevich, J.C., and C.G. Guyer. Bovine growth hormone: human food safety evaluation. Science 249: 875-
884, 1990.

16. Doughaday, W.H., and D.M. Barbano. Bovine somatotropin supplementation of dairy cows. Is the milk safe?
JAMA 264: 1003-1005, 1990.

17. Technology Assessment Panel. NIH Technology Assessment Conference statement on bovine somatotropin.
JAMA 265: 1423-1425, 1991. (Nutr. Rev. 49: 227-232, 1991.)

18. U.S Congress, Office of Technology Assessment, U.S. Dairy Industry at a Crossroad: Biotechnology and
Policy Choices: Special Report. OTA-F-470. Washington, DC: Superintendent of Documents, U.S.
Government Printing Office, May 1991.



ndc
iDAIRY RESEARCH INSTITUTE NATIONAL DAIRY COUNCIL.

aNUTRITION « PRODUCTS o SUSTAINABILITY

19. Etherton, T.D., P.M. Kris-Etherton, and E.W. Mills. Recombinant bovine and porcine somatotropin: safety and
benefits of these biotechnologies. J. Am. Diet. Assoc. 93: 177-180, 1993.

20. Collier, R.J. and D.E. Bauman. Update on human health concerns of recombinant bovine somatotropin (rbST)
use in dairy cows. J. Anim. Sci. (online ahead of print) 2014 February 10.

21. IGF-1 fact sheet. Prepared by D.E. Bauman. Cornell University, Ithaca, NY, 2006.

22. Mero, A., J. Kahkonen, T. Nykanen, et al. IGF-1, IgA, and IgG responses to bovine colostrum
supplementation during training. J. Appl. Physiol. 93:732-739, 2002.

23. Corpeleijn, W.E., I. van Vliet, D.-A. H. de Gast-Bakker, et al. Effect of enteral IGF-1 supplementation on
feeding tolerance, growth, and gut permeability in enterally fed premature neonates. J. Ped. Gastro. Nut.
46:184-190, 2008.

24. Rizzoli, R., J.-P. Bonjour, and T. Chevalley. Dietary protein and bone mass accrual. In: Nutritional Influences
on Bone Health. Burckhardt, P., B. Dawson-Hughes, and C. Weaver (Eds). London: Springer-Verlag, 2010, p.
2.

25. Ropp, K.L. New animal drug increases milk production. FDA Consumer 28(4): 24-27, 1994.

26. U.S. Department of Health and Human Services, Public Health Service, Food and Drug Administration. Grade
“A” Pasteurized Milk Ordinance, 20011 Revision. Washington, DC: USDHHS, PHS, FDA, 2011. www.fda.gov

27. U.S. Food and Drug Administration. Report of the Food and Drug Administration's Review of the Safety of
Recombinant Bovine Somatotropin. April 23, 2009.
www.fda.gov/AnimalVeterinary/SafetyHealth/ProductSafetylnformation/ucm130321.htm. Accessed
November 16, 2012.

28. Murphy, J. JECFA approves safety of BST; report forwarded to Codex. Food Chemical News 40(4): March
16, 1998.

29. Capper, J.L., E. Castaneda-Gutierrez, R.A. Cady, et al. The environmental impact of recombinant bovine
somatotropin (rbST) use in dairy production. Proc. Natl. Acad. Sci. U.S.A. 105: 9668-9673, 2008.

30. U.S. Food and Drug Administration. Interim guidance on the voluntary labeling of milk and milk products from
cows that have not been treated with recombinant bovine somatotropin. Fed. Regist. 59 (Feb 10): 6279-
6280, 1994.

31. United States Department of Agriculture, U.S. Marketing Service, National Organic Program.
http://www.ams.usda.qov/AMSv1.0/nop

32. Raymond, R., Bales, C.W., Bauman, D.E., et al. Recombinant bovine somatotropin (rbST: A safety
assessment. ADSA-CSAS-ASAS Joint Annual Meeting. Montreal, Canada, July 2009.
http://www.ads.uga.edu/documents/rbstexpertpaper-6.26.09-final.pdf Accessed June 23, 2013

33. Kaplowitz, P., Pubertal development in girls: secular trends. Curr. Opin. Obstet. Gynecol. 18: 487-491, 2006.
34. Kaplowitz, P.B. Link between body fat and the timing of puberty. Pediatrics 121: 208s-217s, 2008.

35. Herman-Giddens, M.E., J. Steffes, D. Harris, et al. Secondary sexual characteristics in boys: data from the
Pediatric Research in Office Settings Network. Pediatrics 130: e1058-e1068, 2012.

36. Walvoord, E.C. The timing of puberty: Is it changing? Does it matter? J. Adol. Health 47: 433-439, 2010.


file://dmi.com/dmiusers$/JJarvis/SSR/Rebranding%20with%20NDC/www.fda.gov/AnimalVeterinary/SafetyHealth/ProductSafetyInformation/ucm130321.htm
http://www.ams.usda.gov/AMSv1.0/nop
http://www.ads.uga.edu/documents/rbstexpertpaper-6.26.09-final.pdf

i DAIRY RESEARCH INSTITUTE NATIONAL DAIRY COUNCIL

UTRITION » PRODUCTS * SUSTAINABILITY

37. Lee, J.M,, D. Appugliese, N. Kaciroti, et al. Weight status in young girls and the onset of puberty. Pediatrics
119: e624-e630, 2007.

38. Lee, J.M., N. Kaciroti, D. Appugliese, et al. Body mass index and timing of pubertal initiation in boys. Arch.
Pediatr. Adolesc. Med. 164: 139-144, 2010.

39. Buyken, A.E., N. Karaolis-Danckert, and T. Remer. Association of prepubertal body composition in healthy
girls and boys with the timing of early and late pubertal markers. Am. J. Clin. Nutr. 89: 221-230, 2009.

40. Ellis, B.J., and M.J. Essex. Family environments, adrenarche, and sexual maturation: a longitudinal test of a
life history model. Child Develop. 78: 1799-1817, 2007.

41. Karaolis-Danckert, N., A.E. Buyken, A. Sonntag, et al. Birth and early life influences on the timing of puberty
onset: results from the DONALD (Dortmund Nutritional and Anthropometric Longitudinally Designed) Study.
Am. J. Clin. Nutr. 90: 1559-1565, 2009.

42. Cheng, G., S. Gerlach, L. Libuda, et al. Diet quality in childhood is prospectively associated with the timing of
puberty but not with body composition at puberty onset. J. Nutr. 140: 95-102, 2010.

43. Cheng, G., A.E. Buyken, L. Shi, et al. Beyond overweight: nutrition as an important lifestyle factor influencing
timing of puberty. Nutr. Rev. 70: 133-152, 2012.

44. Kwok, M.K., G.M. Leung, T.H. Lam, et al. Breastfeeding, childhood milk consumption, and onset of puberty.
Pediatrics 130: e631-e639, 2012.

45. Sebastian, R.S., J.D. Goldman, C. Wilkinson Enns, et al. Fluid Milk Consumption in the United States: What
We Eat In America, NHANES 2005-2006. Food Surveys Research Group Dietary Data Brief No. 3.
September 2010. Available from:
http://ars.usda.gov/SP2UserFiles/Place/12355000/pdf/DBrief/3_milk_consumption 0506.pdf. Accessed April
10, 2013.

46. U.S. Department of Agrlculture and U.S. Department of Health and Human Services. Dietary Guidelines for
Americans, 2010. 7" Edition. Washington, DC: U.S. Government Printing Office.

Dairy Research Institute® was established under the leadership of America's dairy farmers with a commitment to nutrition,
product and sustainability research. The Dairy Research Institute is a 501(c)(3) non-profit organization created to
strengthen the dairy industry’s access to and investment in the technical research required to drive innovation and demand
for dairy products and ingredients globally. The Institute works with and through industry, academic, government and
commercial partners to drive pre-competitive research in nutrition, products and sustainability on behalf of the Innovation
Center for U.S. Dalry National Dairy Council® and other partners. The Dairy Research Institute is primarily funded by the
national dairy checkoff program managed by Dairy Management Inc.

About National Dairy Council

National Dairy Council® (NDC), the non-profit organization funded by the national dairy checkoff program, is committed to
nutrition education and research-based communications. NDC provides science-based nutrition information to, and in
collaboration with, a variety of stakeholders committed to fostering a healthier nation, including health professionals, educators,
school nutrition directors, academia, industry, consumers and media. Established in 1915, NDC comprises a staff of registered
dietitians and nutrition research and communications experts across the country. NDC has taken a leadership role in promoting
child health and wellness through programs such as Fuel Up to Play 60. Developed by NDC and the National Football League
(NFL), Fuel Up to Play 60 encourages youth to consume nutrient-rich foods and achieve at least 60 minutes of physical activity
every day. For more information, visit www.NationalDairyCouncil.org.



http://ars.usda.gov/SP2UserFiles/Place/12355000/pdf/DBrief/3_milk_consumption_0506.pdf

