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Mountain gorillas (Gorilla gorilla beringei) are strict herbivores and their diverse diet is 
apparently determined to a great extent by nutritional and non-nutritional chemistry. This 
PhD examined the phytochemical aspects of the diet of mountain gorillas in Bwindi 
Impenetrable (BINP) and Magahinga (MNP) National Parks in Uganda, with a view to 
establish the role of the chemical constituents of plants in their feeding ecology. It proposes 
a role for antimicrobial constituents of the food plants of gorillas in the perpetuation of 
stable enteric microflora, helping to maintain health 
 
This research follows suggestions that non-human animals may, in similar ways to humans, 
take advantage of the bioactive constituents of the plant world for prevention and 
treatment of illness and discomfort as well as regulation of physiology, termed 
‘zoopharmacognosy’. The investigations focused on two species of gorilla food plants: the 
fruit of Aframomum angustifolium (a wild ginger species) and the bark of Dombeya 
quinqueseta. Data was collected through a combination of feeding observations of Kyagurilo 
gorilla group (K-group), interviews with trackers, use of ITFC observation records, collection 
of plants and faeces for laboratory analyses including antibacterial disk-diffusion assays. 
 
Four aspects of chemical ecology were examined: the phytochemical aspects of their diet; 
acquired resistance of their enteric microbiota to naturally-occurring antibacterials in the 
diet, and implications for control of pathogenic and non-pathogenic microbes; an 
investigation into citric acid as the active antimicrobial principle in Aframomum 
angustifolium fruits; and an investigation into the active antimicrobial compound in 
Dombeya quinqueseta bark.  
 
Initial investigations into evaluation of the nutritional and non-nutritional chemistry of the 
diet of mountain gorillas, in terms of selectivity of food items and relative importance of 
certain items, revealed that the diet of K-group was extremely diverse in terms of types and 
part of plants consumed. A variety of factors, including pH, water content and hemicellulose 
content appeared to influence the foraging behaviour of this group, with hemicellulose 
content being correlated best with food selectivity.  
 
It is known that up to 30% of the plants in this diverse herbaceous diet contain antimicrobial 
constituents. In order to analyse the effect of such antimicrobial components in higher-ape 
species (Gorilla gorilla), particularly wild mountain gorillas of south-western Uganda, an 
assessment was made of the susceptibility of bacterial strains isolated from wild mountain 
gorilla’s and captive lowland gorilla’s enteric microbiotae to antibacterial components in 6 
food plants. Microbiotae were found to be susceptible to the antibacterial components in 
wild ginger (A. angustifolium) as well as in other food plants, and patterns of susceptibility 
often followed patterns of use. An acquired resistance of enteric bacteria towards dietary 
antibiotics was also noted, suggesting that overexposure to antibacterial agents in the diet 
may lead to increases in the number of resistant enteric microbial strains. 
 
Further studies on wild ginger, a keystone plant genus for Gorilla gorilla, isolated citric acid, 
a weakly microbial substance, as the active constituent in Aframomum angustifolium fruits. 

                                                      
Mountain gorilla scientific name previously Gorilla gorilla beringei; since been redefined by 
taxonomists as Gorilla beringei beringei. 



Quantitative chemical analyses suggested the presence of sufficient quantities of citric acid 
for inhibition of enteric microflora of the mountain gorillas, as well as a possible role for A. 
angustifolium in the prevention of infection by potentially pathogenic bacteria. 
 
The final part of this study investigated anecdotal reports about the use of Dombeya 
quinqueseta bark by mountain gorillas of MNP during times of symptomatic enteric 
infection. This confirmed the antibacterial activity of the bark and identified the active 
components as fatty acids. Specifically, the highly potent unsaturated linoleic acid is 
suggested as the principle bateriostatic agent. It was suggested that mountain gorillas may 
restrict their ingestion of D. quinqueseta in order to maintain the potent effects of the fatty 
acids and reduce incidences of acquired resistance. The culmination of this study lends 
evidence towards the zoopharmacognosy theory. 
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