
Infant formula like mother's milk 

 
.S. infants soon will have the benefit of infant formula that is a step closer to breast 
milk, thanks in part to research conducted in the College of Agriculture and Life 
Sciences.  

The research of Drs. Jack Odle and Bob Harrell, nutrition professors in the 
Department of Animal Science, and graduate student Susan Matthews has helped lead to 
federal acceptance of two oils for infant formula that provide fatty acids commonly found 
in mothers’ milk. The oils are sources of two long-chain polyunsaturated fatty acids 
(LCPUFA) that are important in the brain and visual development of infants.  

 

Odle’s research area, nutritional biochemistry of the neonate, focuses on animal and 
human infant nutrition, using piglets as a model. Piglets were used to study two different 
sources of the LCPUFA and the benefits that each provided to infant nutrition.  

The pigs were chosen to test safety and delivery aspects of LCPUFA from two 
sources produced by Martek Biosciences Corp. Odle’s work has long involved using 
piglets as a model for studying infant and piglet nutrition. Piglets are good research 
models because of their size — three to four pounds at birth — and because their 
gastrointestinal tract is similar to that of humans.  

“The young pig, in many ways, is an excellent animal pediatric model, especially if 
you compare it to rodents, which are used frequently to model human nutrition,” Odle 
said. “The infant formula companies have really liked the piglet model and have 
employed it increasingly to examine various aspects of pediatric nutrition and 
metabolism.  



“The piglet also is a good bridge to a very nice pre-clinical model where we can feed 
the pigs and measure their growth, and we can also closely examine various tissues and 
organ systems to ensure health and safety.”  

As a result of the team’s work, the U.S. Food and Drug Administration has issued 
notification that the two oils developed by Martek are generally recognized as safe for 
inclusion in U.S. infant formula. More than 60 countries throughout the world already use 
these oils in infant formula.  

“Breast milk is the gold standard that the infant formula companies try to mimic or 
emulate as best they can,” Odle said. “Of course, over the years, infant formula has been 
refined to be more and more similar to breast milk. In this research, we are striving to 
better align the fat profile of infant formula to that of breast milk.”  

Although fat often gets a bad name in the nutrition world, certain types of fat are 
necessary in the diet, especially for infants, Odle said. For many years, infant formula 
contained two essential fatty acids — linoleic and linolenic acid. Nutritionists believed 
that infants could metabolize these fatty acids, by adding carbons to each, to create 
arachidonic acid and docosahexaenoic acid, the LCPUFA that are found naturally in 
breast milk.  

“These converted fats show up in mothers’ milk in small amounts,” Odle said. “If a 
mother’s diet is adequate, she will make these LCPUFA and pass them along in her 
milk.”  

In recent years, researchers have come to believe that infants are not capable of 
metabolizing sufficient amounts of the essential fatty acids in infant formula to provide 
the same nutrition as when the LCPUFA are fed directly. Many nutritionists now believe 
the LCPUFA should be provided directly to the infant’s diet to enhance growth and 
development.  

“These LCPUFA are primarily used in neural and visual development,” said 
graduate student Susan Matthews. “Most of the trials that have been done with infants 
(who consume formula with LCPUFA) show these infants have better visual acuity. 
Interestingly, other studies have shown that children who were breast-fed as infants have 
higher IQs than children who were formula-fed. We speculate that these differences 
could be due, in part, to differences in fatty acid composition.”  

“In model species, where you can get in and see where these fatty acids end up in the 
body, they concentrate in the retina and in neural tissue in the brain,” Odle said. “It’s not 
really understood their precise involvement, but these studies that show differences in IQ 
are pretty remarkable.”  

—Natalie Hampton 

 


