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Abstract 
Many zoos and institutions offer nutritionally complete foods (NCF) in the diets of captive 
primates (Oftedal and Allen, 1996). These foods, which often take the form of extruded biscuits, 
canned diets or gels, provide a source of important nutrients like protein, fat, fiber, vitamins and 
minerals, thereby helping to meet minimum estimated nutrient requirements (Oftedal and Allen, 
1996; NRC, 2003). These nutrients can otherwise be difficult to fully supply with commercially 
available produce and other items appropriate for nonhuman primates. Additionally, NCF 
provide an energy and nutrient dense diet item for animals with increased energy or nutrient 
needs (e.g. for weight gain/underweight, pregnancy/lactation, etc). Furthermore, NCF are cost-
effective and operationally easy to procure, store and provide in the diet.  These combined 
benefits address many of the considerations involved in formulation (Crissey, 2005). 
 
Even though NCF provide many nutritional and operational advantages, there are anecdotal and 
documented concerns about providing them in primate diets (Ball et al., 2008; Less, 2012; 
Cassella, 2012). They have the potential to provide excess calories and contribute to obesity due 
to their energy density.  However, if diets are formulated appropriately and monitored regularly, 
they can be adjusted to avoid over-feeding. It is important to examine the ingredients within the 
products offered and the nutrients they provide (Schmidt et al., 1999). Another concern, which is 
largely anecdotal, is the perception that NCF might adversely affect gastrointestinal tract 
function and perhaps stool quality (e.g. contributes to regurgitation, diarrhea/loose stool) (Ball, et 
al., 2008; Gould and Bres, 1986). Some zoos report individual animals with chronic loose stool, 
with NCF suspected as contributory; some of these animals seem to respond to removal of the 
NCF from diet, while others do not, and it is important to consider the multifactorial nature of 
gastrointestinal abnormalities (Shaw and Rich, 2007). Yet another objection to NCF is the belief 
that they are not “natural” and thus do not belong in the diet. Other stated concerns include 
perception that NCF contribute to behavioral problems (e.g. dominance or feeding aggression 
issues in groups) and that they contain ingredients perceived to be non-ideal for or allergenic to 
nonhuman primates (e.g. wheat, corn, soy). Though allergies to or intolerances of specific 
ingredients should be considered, so must nutrient levels in food items and the overall diet. For 
example, it has been suggested high levels of fat, starch and sugars in the diets of wooly 
monkeys may lead to metabolic and cardiovascular problems, rather than NCF specifically 
(Ange-van Heugten et al., 2008). Furthermore, NCF formulations and options have changed over 
the years, with many primate NCF now available in lower-sugar, lower-starch, and higher-fiber 
varieties. These confounding factors may contribute to varied responses to diet changes in 
primates (Ball et al, 2006). 
 
Institutions that decide not to include NCF in their primate diets face several challenges. First 
and foremost is difficulty meeting minimum nutrient needs, particularly protein, fiber, and some 
micronutrients, with a related challenge of finding or providing appropriate novel protein sources 



(operational challenges, acceptance issues, etc.). Commercially-available produce, for instance, 
has been found to be much lower in fiber than wild plants and fruits that would be part of free-
ranging primate diets (Schmidt, 1999). While browse may be a suitable source of protein and 
fiber, and should be considered in primate diets whenever possible (Oftedal and Allen, 1996), 
many zoos are unable to regularly provide this item. Meeting nutrient needs without NCF may be 
especially challenging in animals with increased and/or special nutrient needs (e.g. underweight, 
pregnancy/lactation, nutrient deficiencies). Finally, the ability to monitor and assess individual 
animals to ensure dietary adequacy will be even more important without NCF in the diet. 
 
The benefits and concerns of feeding nutritionally complete foods as part of captive primate 
diets, and the challenges of formulating diets without them, will be further explored in an 
interactive discussion session.  

 
Literature Cited 
Ange-van Heugten K, Timmer S, Jansen WL, Verstegen MWA. (2008) Nutritional and health 

status of woolly monkeys. Int J Primatol 29:183-194. 
 
Ball RL, Burton MS, Olsen JH. (2006) Diet hypersensitivity in captive wildlife in zoological 

collections. Proc. Comparative Nutrition Society. Keystone, Colorado. p 22-26. 
 
Ball RL, Port RL, Harris L, Westfall T. (2008) Health and nutritional evaluations of Gorillas on 

diets without commercial biscuits. Proc. Comparative Nutrition Society. Liscomb Mills, 
Nova Scotia, Canada. p 7-13. 

 
Cassella CM. (2012) Relationships among captive orangutan diets, undesirable behaviors, and 

activity: implications for health and welfare. [dissertation]. Ohio: Case Western Reserve 
University. 

 
Crissey S. (2005) The complexity of formulating diets for zoo animals: a matrix. Int Zoo 

Yearbook 39:36-43. 
 
Gould E, Bres M. (1986) Regurgitation and reingestion in captive gorillas: description and 

intervention. Zoo Biol 5:241-250. 
 
Less EH. (2012) Adiposity in zoo gorillas (Gorilla gorilla gorilla): the effects of diet and 

behavior. [Dissertation]. Ohio: Case Western Reserve University. 
 
[NRC] National Research Council. (2003) Nutrient requirements of nonhuman primates. 2nd 

Edition. Washington, D.C.: National Academies Press. 
 
Oftedal OT, Allen ME. (1996) Nutrition and dietary evaluation in Zoos. In: Kleiman DG, Allen 

ME, Thompson KV, and Lumpkin S, editors. Wild Mammals in Captivity. Chicago: The 
University of Chicago Press. p 109-116. 

 



Oftedal OT, Allen ME. (1996) The feeding and nutrition of omnivores with emphasis on 
primates. In: Kleiman DG, Allen ME, Thompson KV, and Lumpkin S, editors. Wild 
Mammals in Captivity. Chicago: The University of Chicago Press. p 148-157 

 
Schmidt DA, Kerley MS, Dempsey L, Porton IL. (1999) The potential to increase neutral 

detergent fiber levels in ape diets using readily available produce. In: Proceedings of the 
Third Conference on Zoo and Wildlife Nutrition, AZA Nutrition Advisory Group. Columbus, 
OH. p 102-107. 

 
Shaw ME, Ceridwyn JR. (2007) Case study: elimination diet for a female orangutan (Pongo 

pygmaeus abelii) with digestive problems at the Toronto Zoo. In: Proceedings of the Seventh 
Conference on Zoo and Wildlife Nutrition, AZA Nutrition Advisory Group. Knoxville, TN. p 
232-235. 


