
Differences between 
Organic and Conventional 

Cow’s Milk 

When a consumer is presented with multiple milk 
varieties at the grocery store, all with different labeling 
and marketing strategies, the choice of what to purchase is 
not always clear. Many people purchase organic milk with 
the assumption that the milk is healthier and the cows are 
treated more humanely. While there is no sound evidence 
to support those claims, the similarities and differences 
between organic and conventional, or “normal,” milk 
are not always well understood by consumers. This 
publication provides a comparison of organic and 
conventional cow’s milk.

Quality Assurance
All milk produced in the United States is regulated by 

the U.S. Department of Agriculture (USDA) and the Food 
and Drug Administration (FDA). Together, dairy farmers, 
milk processors, and government agencies work to ensure 
consumers have access to a safe and high-quality product. 
This applies equally to organic and conventional products.

Dairy farms that sell milk using the “USDA Organic” 
seal must follow specific criteria:

•	Cows are exclusively given feed grown without the 
use of pesticides or fertilizers.

•	Cows are given periodic access to pasture.
•	Cows are not treated with supplemental hormones.
•	Cows are not given certain medications to treat illness.

Milk from both conventional and organic dairies 
undergoes an extremely rigorous evaluation by a USDA 
Pesticide Data Program, which ensures that all residue 
detections in milk are much lower than established 
tolerances. This testing occurs every few years, when 
loads of milk from all regions of the U.S. are evaluated for 
pesticide residues. 

Antibiotics
However, every time a load of milk is picked up from 

any dairy, a sample is collected to determine somatic cell 
count (a measure of milk quality) and antibiotic residue. 
The legal limit for somatic cell count is 400,000 cells per 
milliliter. The legal standard set by the FDA requires that 
milk contains no detectable antibiotic residue at all.

If a farm has milk that exceeds the legal limit for 
somatic cell count or tests positive for antibiotic residue, 
the entire tanker truck of milk must be dumped. The 
producer will pay for all the milk that was dumped, as 
well as any regulatory action taken against the farm. This 
can get very expensive, so producers work hard to ensure 
that milk from cows treated with antibiotics does not make 
it to the bulk tank. 

Milk that tests positive for antibiotic residue will never 
make it to the store because it is checked on the farm and 
then checked again at the processing facility. Therefore, all 
milk is antibiotic-free.

Both organic and conventional dairy producers rely on 
preventive measures to keep cows as healthy as possible. 
However, despite a dairy producer’s best efforts, cows still 
get sick sometimes. 

Conventional dairy producers can use antibiotics to 
treat bacterial infections in order to help the cow fight off 
the infection and recover more quickly. Cows that are being 
treated with antibiotics will have an antibiotic residue 
in their milk; therefore, the milk from the treated cow is 
discarded for a specified amount of time (a withholding 
period) that is identified on the label of the antibiotic 
(Figure 1). In this example, milk from a lactating dairy cow 
treated with Liquamycin would have to be dumped during 
treatment in addition to 96 hours after the last treatment. 

The withdrawal period differs across products and is 
determined by research from the pharmaceutical company 
with government approval. Antibiotics and dumped milk 
cost the producer money, so they do not use antibiotics 
unless they are necessary to help the animal overcome an 
illness. 

Organic milk producers are not allowed to use 
antibiotics unless they are necessary to save the life of 
an animal. For example, if a cow has an udder infection 
that is getting worse despite the producer’s best efforts 
to treat it naturally or let the cow’s immune system take 
care of it, a veterinarian must be called, and that animal 
must be treated with antibiotics to get rid of the infection. 
A producer cannot withhold the use of antibiotics only to 
maintain organic status. 
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If an organic producer uses antibiotics for a cow, they 
must record the event in their records, notify their organic 
certifier, segregate the animal to prevent contamination 
of organic products, and sell the animal to a non-organic 
market. 

Milk Production and Nutrition
The differences in milk production and main milk 

components (fat, protein, lactose) between conventionally 
and organically raised cows are not clear. Some researchers 
have reported that milk production of organically raised 
cows was, on average, 15 percent lower than that of 
conventionally raised cows. The amount of milk a cow 
produces depends on the quality and amount of feed the 
cow eats, as well as the animal’s genetics. Many factors 
influence the quality of feed, including soil fertility and 
fertilization. Organic producers are not able to use the 
same fertilizers to improve forage quality that conventional 
producers use. 

Milk fat and protein from organic and conventional 
herds are sometimes reported to differ, but the reports are 
contradictory. Some researchers report 
increased protein or fat concentrations in 
conventional milk, whereas others report 
greater protein or fat concentrations in 
organic milk. These two components 
are the result of many factors, some of 
which are not management-specific, like 
genetics. 

Conventional and organic milk are 
both great sources of nutrients and full of 
these essential vitamins and minerals:

•	calcium
•	phosphorus
•	potassium
•	vitamins A, D, and B12
•	riboflavin
•	niacin

One 8-ounce glass of conventional or 
organic milk provides 8 grams of protein. 
And, when following FDA guidelines, 
that 8-ounce glass provides the daily 
recommended values for calcium, 
riboflavin, phosphorus, vitamin D, 
pantothenic acid, potassium, vitamin A, 
and niacin (Figure 2). All these nutrients 
help your body perform everyday tasks, from building 
and maintaining strong bones and teeth to promoting 
proper blood circulation. Currently, no research shows that 
organic or conventional milk is healthier than the other.

Figure 1. Antibiotic labels include warnings to inform producers how long 
milk must be dumped from a treated animal before the milk is clear to put 
into the bulk tank, known as the withdrawal period.

Figure 2. Labels of conventional (left) and organic (right) milk indicate very similar amounts of 
vitamins and minerals. 
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Shelf Life
Consumers may wonder why organic milk stays fresh 

so much longer than conventional milk. The expiration 
date is not related to whether the product is organic or 
conventional, but instead is a result of the processing 
procedures before the milk is distributed to grocery stores. 

Organic milk is pasteurized through a process called 
ultra-high-temperature (UHT) pasteurization, where milk 
is heated to 280˚F for 2–4 seconds. This process kills any 
bacteria that may be present in the milk. Organic milk 
often travels farther to reach store shelves compared to 
conventional milk, so organic milk processors use UHT 
pasteurization to extend its shelf life. 

Conventional milk is pasteurized through two 
standard pasteurization procedures, low-temperature-
long-time (LTLT) or the more commonly used 
high-temperature-short-time (HTST). For the LTLT 
procedure, milk is heated to 145˚F for at least 30 minutes. 
For the HTST procedure, milk is heated to 160˚F for at 
least 15 seconds. Both of these procedures effectively kill 
spoilage microorganisms in the milk. 

Price
Organic milk costs more than conventional milk 

because organic production is more expensive for the 
producer (increased animal feed prices, certification 
costs, and lowered milk yields). In 2018, organic food 
and beverages cost an average of 7.5 percent more than 
conventional food and beverages, which is down from 9 
percent in 2014. The price premium has been decreasing 
due to increasing consumer demand for organic products.

Summary
Although organic and conventional milk are 

produced in different management systems, neither 
can be considered better than the other from a nutrient 
standpoint. Both are great sources of protein, calcium, and 
vitamins for people in all stages of life. Consumers can 
feel confident that all milk is safe and nutritious, and they 
should buy the type of milk they feel is the best choice for 
their family.

References
Heck, J. M. L., H. J. F. van Valenberg, J. Dijkstra, & A. C. 

M. van Hooijdonk. 2009. Seasonal variation in the 
Dutch bovine raw milk composition. J. Dairy Sci. 92: 
4745–4755.

Schwendel, B. H., T. J. Wester, P. C. H. Morel, M. H. 
Tavendale, C. Deadman, N. M. Shadbolt, & D. E. Otter. 
2015. Invited Review: Organic and conventionally 
produced milk – An evaluation of factors influencing 
milk composition. J. Dairy Sci. 98(2): 721–746.

Smith, T. A., C. L. Huang, & B. H. Lin. 2009. Estimating 
organic premiums in the U.S. fluid milk market. 
Renewable Agriculture and Food Systems. 24(3): 
197–204.

Stiglbauer, K. E., K. M. Cicconi-Hogan, R. Richert, Y. 
H. Schukken, P. L. Ruegg, & M. Gamroth. 2013. 
Assessment of herd management on organic and 
conventional dairy farms in the United States. J. Dairy 
Sci., 96: 1290–130.

Sundberg, T., B. Berglund, L. Rydhmer, & E. Strandberg. 
2009. Fertility, somatic cell count, and milk production 
in Swedish organic and conventional dairy herds. 
Livest. Sci., 126: 176–182.

The Dairy Alliance. 2020. Milk safety: Organic milk vs. 
regular milk. https://thedairyalliance.com/dairy-
farming/milk-safety/.

Copyright 2020 by Mississippi State University. All rights reserved. This publication may be copied and distributed without 
alteration for nonprofit educational purposes provided that credit is given to the Mississippi State University Extension Service.

Produced by Agricultural Communications.

Mississippi State University is an equal opportunity institution. Discrimination in university employment, 
programs, or activities based on race, color, ethnicity, sex, pregnancy, religion, national origin, disability, age, 
sexual orientation, genetic information, status as a U.S. veteran, or any other status protected by applicable law 
is prohibited. Questions about equal opportunity programs or compliance should be directed to the Office of 
Compliance and Integrity, 56 Morgan Avenue, P.O. 6044, Mississippi State, MS 39762, (662) 325-5839.

Extension Service of Mississippi State University, cooperating with U.S. Department of Agriculture. Published in 
furtherance of Acts of Congress, May 8 and June 30, 1914. GARY B. JACKSON, Director	


