- PURINA cpED ADDITIVES

Yeast Products

Definition: AAFCO defines a number of yeast products as feed ingredients, including dried yeast, yeast culture and yeast extract. Dried yeast
may be either active or nonfermentative. Yeast culture is a dried product composed of viable yeast cells and the media on which it was grown.
Yeast extract is a dried or concentrated product of cell contents from ruptured yeast cells.

Efficacy: 2007 National Research Council’s Nutrient Requirements of Horses - “Unlike observed effects in ruminant studies,
supplementation of yeast in horse diets tended to show some beneficial effects on fermentation, but results were equivocal across studies.”
The Purina Equine Research team recently completed a thorough, long-term study that looked at the efficacy of yeast in enhancing fiber
digestion in horses, as well as several other parameters, and the data indicated no effects of yeast on fiber digestion. Ongoing Purina research
continues to investigate potential effects of yeast products on other parameters of equine digestion, health and performance. If and when
beneficial effects of yeast products in horses are elucidated, Purina will then consider adding yeast ingredients in horse feed formulations.

Organic (Chelated) Trace Minerals

Definition: Mineral ions attached to proteins, specific amino acids, or other organic molecules. At this time, the only forms of chelated
minerals widely available are copper, zinc, cobalt, manganese and selenium.

Efficacy: Studies evaluating the absorption, retention and physiologic effects of organic trace minerals have reported variable results
between species and sources of minerals. According to NRC, 2007 - “Collectively, all studies comparing organic to inorganic sources of trace
minerals suggested minimal to no difference in biologic utilization or animal performance, consistent with results from swine studies. In fact,
some studies reported improved responses to inorganic compared to organic mineral sources.” The Purina Equine Research team is currently
studying organic minerals in equine diets, and to date, efficacy of organic minerals has not been demonstrated. At this time, lack of research
evidence elucidating benefits of organic minerals combined with significantly higher cost of organic minerals does not justify the perceived
value of organic trace mineral sources in diets for horses. If a particular organic mineral does, at some point in the future, demonstrate a
benefit to horses, Purina will then consider adding the ingredient to horse feed formulations.

Omega-3 Fatty Acids

Definition: All fats and oils are composed of some combination of various fatty acids. Linoleic acid (omega-6 fatty acid or LA) and linolenic
acid (omega-3 fatty acid or ALA) are considered essential, meaning they must be provided in the diet and cannot be constructed within the
body. LA plays a role in the body’s inflammatory process, and has thus been labeled the “bad omega.”

Efficacy: In humans, an excess of LA does contribute to inflammatory processes associated with several health problems, including
osteoarthritis, atherosclerosis, asthma, cancers and aging, and the ratio of linoleic acid (omega 6) to linolenic acid (omega 3) has received
attention as a potential factor in lowering the risk of such conditions. However, this concern cannot be transferred directly to horses, as
equine diets do not normally have an overabundance of LA, and forages contain more than 3X the amount of ALA as LA. So horses naturally
consume fairly high levels of omega-3 fatty acids, and relatively low levels of omega-6's. Further, at this time the optimal amounts and ratio of
omega-3 and omega-6 fatty acids have not been determined through research in horses. Purina horse feeds contain several ingredients
considered to be good sources of omega-3 fatty acids, including flax seed, rice bran, and soy oil. At this time, adding additional sources of
omega-3 fatty acids, such as fish oil, is a hopeful, but unproven effort to improve the health and wellbeing of the horse.

Direct Fed Microbials (Probiotics)

Definition: Direct fed microbials (DFM) or probiotics are products that provide live colonies of bacteria (primarily lactic acid bacteria and
entercoli) that are typically found in the digestive tracts of healthy animals. ‘

Efficacy: In research studies, little beneficial effects have been demonstrated in horses fed DFM, and in fact, DFM induced clinical disease
and diarrhea in neonatal foals in one study. According to NRC, 2007 - “Concerns about safety and utility and limited number of clinical
studies in horses require further evaluation of probiotic products.”






