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Abstract 
 

Milk flavor is composed of a variety of chemical compounds, derived from numerous 
sources. Some compounds found in milk are directly linked to the diet of the animal producing 
the milk.  In many cases, it is uncertain where the compounds originate. Two main hypotheses 
are that they originate in the plants eaten by the animal or they are products of digestion of 
precursors. Common animal feeds, such as TMR (Total Mixed Ration), pasture, corn, and hay, as 
well as a combination of them, can influence milk flavor and composition.  Various feedstuffs 
also affect the performance of the producing animal.  In general, TMR-fed cows have greater 
milk production, body weight, and body condition compared to pasture fed cows. Pasture-fed 
cows’ milk contains more odor-active compounds that TMR-fed cows.  
 
Introduction 
 

Due to the small market for goat and sheep milk, a limited amount of information is available 
on the effect of feedstuff on sheep and goat milk composition and flavor. Given the complexities 
of flavor analysis, even cow milk research is very limited.  However, most of the details 
presented in this paper relate to bovine milk. It should be noted that while sheep and goat milk 
have different composition and functional characteristics compared to cow milk, similarities in 
diet and milk production exist.   
 
Feedstuff 
 

A variety of feeding techniques exist for milk-producing animals. They include a strict 
pasture or grass-fed diet, a total-mixed-ration feed (TMR), or a combination of the two. Pasture 
fed animals generally have a varied diet from one region to the next due to different plant-life in 
different regions, as well as the influence of weather and other environmental factors. A TMR 
mix typically contains a variety of grains, seeds, and protein supplement. According to Bargo, 
“Energy is the primary limiting nutrient for high-producing dairy cows on pasture (Bargo 
2002)”. Grazing alone may not yield enough energy for high yielding animals, so it is common 
for farmers to supplement the animals’ diet.  Alternative supplementation to animal diet may 
include corn silage or hay silage. Advantages of corn supplementation and/or hay silage include 
cost efficiency as well as seasonal availability of pasture (Holden 1995). 
 
Milk Flavor Composition 
 

The flavor of milk is composed of a variety of compounds.  Numerous studies (Carpino 
2004, Bendall 2001, Mariaca 1997, Gordon 1979) have been conducted measuring different 
compounds associated with milk flavor. In particular, aromatic flavor compounds called 
alkylphenols greatly influence the “feed flavor” of milk.  A few additional chemical compounds 
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that contribute to the feed flavor in milk composition include methyl sulfide, acetone, butanone, 
isopropanol, ethanol, and propanol (Gordon 1979).   

 
One study (Carpino 2004) used cheese to identify odor-active compounds in the milk of 

differently fed cows. Gas chromatography was used to analyze the amount present in the cheese. 
In particular, more aldehyde, ester, and terpenoid compounds are found in pasture fed cows than 
TMR fed cows (Carpino 2004). Terpenoids in plants are products of secondary metabolism and 
may be considered as biochemical indicators to characterize highland cheese (Mariaca 1997). 
There is a small debate as to whether it is specific compounds found in milk that give it its 
flavor, or whether it is a concentration of a certain set of chemicals that give it its flavor.   

 
Origin of Aromatic Flavor Compounds 
 

Milk flavor is directly influenced by the diet of the animal producing the milk. For example, 
in Switzerland it has been known that a “pasture rich in dicotyledons, mostly located in the 
highland, is said to give cheese a different flavor from that produced from pasture rich in 
gramineae, located in the lowland (et al Sehovic, 1988, 1991).”  This study demonstrates that the 
flavor of milk is directly influenced by the diet of the animal due to the differences in plant life 
consumed by the animal. 

 
Knowing that the diet of animals influences their milk flavor, questions arise as to where the 

flavor compounds in the milk originate.  It is possible the flavors in milk are found originally in 
the plant matter eaten by the cows. One particular study (Carpino 2004) used cheese to analyze 
the flavor compounds found in milk and suggests that “most of the odor-active compounds ... 
from pasture-fed cows appeared to be compounds created by oxidation processes in the plants 
that may have occurred during foraging and ingestion by the cow (Carpino 2004).”  In other 
words, they are present in the milk due to the degradation or alteration of compounds in the 
plants consumed by the cow.  The results of this study demonstrate “clearly that some unique 
odor-active compounds found in pasture plants can be transferred to the cheese (Carpino 2004).”  

 
However, a different study suggests “differences in milk flavor are primarily caused by 

concentration differences of a common set of flavor compounds rather than by the occurrence of 
compounds uniquely associated with a particular feed (Bendall 2001).” This suggests there are 
basic compounds found in all milk, and different feed types produce different ratios of such 
compounds, instead of different compounds associated with different feed existing in the milk. 

 
An additional hypothesis is that “volatile plant odors that are inhaled by the cow during 

consumption of the plants pass quickly through the bloodstream to the milk (Dougherty et al., 
1962).”  
 
Effect of Feedstuff on Animal and Milk 
 

Numerous studies (Carpino, 2004, Holden 1995, Polan 1985, Bargo 2002, Kolver 1998) have 
shown that cows fed with TMR have greater milk production, body weight, and body condition 
compared to pasture fed cows. In addition, TMR-fed cows’ milk contains a higher milk fat 
content and protein content.  Milk production and milk fat lowered only slightly when cows were 
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fed a mixed diet (Kolver 1998, Holden 1995.). However, the same study showed there are up to 
twenty-seven odor-active compounds identified in milk from pasture-fed cows. In mixed-ration 
fed cows, only thirteen active compounds were detected.  Pasture-fed cows contain a greater 
number of odor-active compounds than mixed-ration-fed cows did (Carpino 2004).  

 
Corn silage is another feedstuff used for milk-producing animals.  One corn silage study 

(Polan 1985) conducted over a period of three years concluded corn silage was not as effective in 
maintaining milk production but enhanced milkfat. The same study also concluded limited hay or 
hay available in paddocks did not increase milk production or milk fat concentration.  

 
Research is still needed to further explore these areas such as originating flavor compounds.  

In addition, more research may be performed with a variety of animals such as goat, sheep, and 
cows in other regions. Overall advancement of this knowledge may help farmers produce an 
optimum product for consumers in the most economic manner worldwide. 
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