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IMPACT STATEMENT

Dairy products are an important source of vital nutrients in the human diet. Progress has
been made during the year to identify nutritional and genetic factors that influence milk and mesat
fatty acid composition. Significant knowledge is accumulating on the role of different CLA
isomers in reducing incidences of cancer and body fat content. The results of CLA research are
exciting because they are among the first to demonstrate that a natural anticarcinogen (CLA) asa
component of natural foods (Milk and Beef) effectively reduces tumors in an anima cancer
model.

Objective1: To identify and characterize important regulatory stepsin fatty acid synthesis and
desaturation and their positiona distribution on glycerol in milk fat.

Stearoyl-CoA desaturase (SCD) has an important role in regulating fatty acid synthesisin
the mammary gland. Cows were identified for polymorphisms in the gene for SCD. The bovine
SCD gene was cloned, sequenced and three closdly linked polymorphisms were identified.

In lactating dairy cows it was established that endogenous synthesis of milk fat CLA was
possible. There was a 31% increase in nilk fat CLA with abomasa infusion of trans-11 C18:1
fatty acid. Stearoyl-CoA desaturase enzyme was identified to be responsible for conversion of
trans C18:1 to CLA in the mammary gland. It was shown that endogenous synthesis of CLA
accounted for over 75% of the cis-9, trans-11 CLA found in milk.

It was found that the trans-10 cis-12 isomer of CLA reduces milk fat content and fat
yield. The carcasses of mice fed trans-10 cis-12 isomer of CLA had lower percentage of fat and a
greater percentage of protein. It was aso demonstrated that the decrease in fat from trans-10cis-
12 isomer of CLA was due to the reduction in the activity of SCD enzyme.

Objective 2. To quantify modification of milk fat composition by manipulating the diet of
the cow.

Studies were conducted to determine the influence of feeding various fat sources on fatty
acid composition of various breeds of dairy cows. It was found that milk from Jersey cows was
more saturated than milk from Holstein and Brown Swiss cows. Feeding supplemental fat
reduced the fat globule size in milk.

A study conducted with regional dairy farms in Illinois suggested that the average CLA
content of milk was 5.4 mg /g of fat. The CLA content was lowest in winter and highest in
summer months. The individud variation in milk faa CLA is dso of interest. It is typicaly
observed that there is about a 3-fold difference among individuas fed the same diet. These results
suggest that animals may differ substantialy in D’ desaturase activity. Feeding fish oil and green
algae were shown to increase CLA and trans-C18:1 fatty acid contents of milk fat.



An interesting aspect of CLA is its relationship to diet-induced milk fat depression.
Recent research results from the Cornell University suggest that it is trans-10 C18:1 fatty acid
that is responsible for milk fat depression.

A study was conducted to test the hypothesis that biohydrogenation of oleic acid by
rumina microbe results in the formation of trans monoenes, rather than being converted directly
to stearic acid as commonly reported. Results showed that the pattern of biohydrogenation of
oleic acid is dmilar to the biohydrogenation of polyunsaturated fatty acids. Feeding CLA in
amide form to dairy cows resulted in decreased in milk fat content. It was aso shown in anin
vitro study that supplying oleic acid through the diet enhances the production of trans-10 C18:1
fatty acid.

Studies conducted with beef cattle showed that steers raised on forage and pasture with
no grain supplementation had 550% more CLA (cis-9 trans-11 isomer) in beef compared with
steers fed atypical feedlot high grain diet.

Objective 3:  To characterize the effects of modified milk fats on physical, chemical,
manufacturing, and sensory properties of dairy products.

It was found that feeding supplementd fat decreases the fat globule size in milk, and
reduction in fat globule size reduces the time to manufacture butter. An index of atherogenicity
(1A) of milk fat from cows was calculated from milk fatty acid composition. The butter with low
I A was softer than butter with high 1A. The results from this study suggest that natural variation
in fatty acid composition provides the possibility of selecting cows that produce a more healthful
milk and amilk that can be used to produce a more spreadable buitter.

Feeding heat-treated soybeans to dairy cows increases the proportions of polyunsaturated
fatty acids in milk fat. Milk with high concentrations of polyunsaturated fatty acids and copper
was found to be more susceptible to oxidation and develop oxidized flavor. Feeding fish ail to
dairy cows increased the CLA content of milk fat. A trained panel found no flavor difference in
milk or butter from cows fed control diet or diet supplemented with fish ail.

Sphingomyedlin is a phospholipid referred to as tumor suppressor lipid. Milk is a mgor
source of sphingomyein in the human diet. Studies conducted at the University of Illinois
showed that Sphingomyelin was more concentrated in Holstein milk fat than Jersey milk fat.

A supercritical carbon dioxide processing system was used to prepare CLA-enriched milk
fat. The highest concentration of CLA occurred in the raffinate fraction (S1), and this fraction
was also low in saturated fatty acids and cholesterol, and higher in unsaturated fatty acids and b-
carotene, suggesting that this technology can be used to produce healthy milk fat.

It was established that feeding CLA-enriched butter to rats reduced the incidences of
mammary tumors when cis-9 trans-11 CLA isomer represented 91% of the total CLA in the
CLA-enriched butter. These results are exciting because they are among the first to demonstrate
that a natural anticarcinogen as a component of a natural food effectively reduces tumors in an
anima cancer model. In a smilar study, the cis-9, trans-11 isomer supplied by the CLA-enriched
butter was ineffective in the ZDF diabetic rat model.
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