Hazelnuts: New source of key fat for infant
formula that's more like mother's milk
23 May 2012
Human breast milk is the best source of food for
infants. University of Georgia researchers have
found what may be a new second best-formula
made from hazelnut oil.
Casimir Akoh, a UGA distinguished research
professor of food science and technology in the
College of Agricultural and Environmental
Sciences, developed a new nutrient based on
hazelnut oil that better mimics the structure of
mother's milk, which makes it better suited to
nourish infants. The results of his study were
published in the Journal of Agricultural and Food
Chemistry on May 23.
"Human milk is the most valuable source of
nutrients for infants," he said, "but it is not always
possible to feed infants with human milk, and
supplements and formula are needed."
Mothers naturally provide the healthful omega-3
fatty acid DHA, docosahexaenoic acid, and
omega-6 fatty acid ARA, arachidonic acid, which
are important-for the development of the brain and
other organs-to infants during the last three
months of pregnancy and through breast-feeding.
Akoh's development of fats from hazelnut oil
contains DHA and ARA at the same molecular
positions found on fats in human milk.

fatty acid (palmitic) shows up at the ends of the
molecule," he said, "and this is different (reversed)
from how it is in the mother."
Even though breast milk and infant formulas both
have saturated and unsaturated fats, the chemical
makeup of a molecule of human milk is more
digestible than a molecule found in formula. The
molecular structure of breast milk fat has saturated
fats surrounded by unsaturated fats. Formula has
the opposite structure.
"Metabolism is different for physically blended
vegetable oils in infant formula," he said. "When
you digest these molecules, it is not the same. That
is why we try to put these fatty acids together on
the same molecule."
Akoh's design using hazelnuts includes all the
components in one molecule. The new molecule
also includes palmitic acid in the middle, which is
found naturally in human milk fat and in the oleic
acid in hazelnut oils.
"Other people use a blend of vegetable oil. With the
palmitic acid at the top or bottom of the structure
instead of the middle, they lose the energy they
could get from the palmitic acid metabolism, and
they also lose nutrients like calcium," he said.

"The fatty acid profile of human milk is the gold
standard when designing the fat composition of
infant formulas," he said. "The unique structure of
human milk fat increases digestion and absorption
of the fatty acids and improves calcium
absorption."

When nutrients are digested, the molecules are
broken down starting at the ends. "As saturated
fatty acids, such as palmitic acid, are cut from the
top and bottom, they combine with calcium to form
calcium soap of the acid," Akoh said, "and you don't
want soap in your body."

Traditionally, infant formulas are made using
vegetable oils combined with algae-derived DHA
and ARA fatty acids. But infants may not digest
algae-derived fatty acids efficiently as a physical
mixture of two oils.

Adults and infants can benefit from the improved
product.

"If you add DHA oil with vegetable oil, then the

"In general, American diets are very low in fish
oils," he said. "We are not like the Eskimos who eat
a lot of salmon or fatty fish and have DHA in their
diets. So, even if we are breast-feeding, it might be
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advantageous for the mother to take a capsule as a
supplement if they are not eating the fish so they
can pass it on to the infant."
UGA is currently working to develop an infant
formula using the modified molecule.
More information: Production of Human Milk Fat
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(17), pp 4402 - 4407. DOI: 10.1021/jf3012272
Abstract
Human milk fat (HMF) analogue containing
docosahexaenoic acid (DHA) and arachidonic acid
(ARA) at sn-1,3 positions and palmitic acid (PA) at
sn-2 position was produced. Novozym 435 lipase
was used to produce palmitic acid-enriched
hazelnut oil (EHO). EHO was then used to produce
the final structured lipid (SL) through
interesterification reactions using Lipozyme RM IM.
Reaction variables for 3 h reactions were
temperature, substrate mole ratio, and
ARASCO/DHASCO (A:D) ratio. After statistical
analysis of DHA, ARA, total PA, and PA content at
sn-2 position, a large-scale production was
performed at 60 °C, 3:2 A:D ratio, and 1:0.1
substrate mole ratio. For the SL, those results were
determined as 57.3 ± 0.4%, 2.7 ± 0.0%, 2.4 ±
0.1%, and 66.1 ± 2.2%, respectively. Tocopherol
contents were 84, 19, 85, and 23 ?g/g oil for ?-, ?-,
?-, and ?-tocopherol. Melting range of SL was
narrower than that of EHO. Oxidative stability index
(OSI) value of SL (0.80 h) was similar to that of
EHO (0.88 h). This SL can be used in infant
formulas to provide the benefits of ARA and DHA.
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