
ONLINE RESOURCE 

Additional Methods and Results 

 

Housing Conditions of the Chimpanzees 

The Leipzig Zoo provides indoor and outdoor enclosures accessible depending on weather conditions. The chimpanzees have access to water ad 

libitum and are fed at least four times a day with fresh fruits, vegetables, leaves, herbs, seeds, pellets and branches. Once per week the apes are fed 

with cooked meat and eggs. Additionally, they are provided with enrichment objects (hidden or special food items) on a daily basis. 

For the study analyzing chemical compositions of skin exudates, we took samples from six female chimpanzees. The individuals were housed in 

two different social groups (Group 1 & 2). One female (ID 1) lived in a group consisting of 16 individuals (six males, ten females, Group 1) and 

had given birth to two infants, five and two years prior to sample collection, but none of the infants had survived. The other females were housed 

together with a sterilized adult male and all of them were cycling regularly but were nulliparous (Group 2). 

 

Online Resource Table 1. 

Females from the two social groups sampled for chemical analysis. Females belonged to two different social groups and were all regularly cycling, 

not lactating and received no contraception. Given are also number of samples per female (total and in the four respective swelling stages). 

Subject Group 

Age in 2013 

(at study 

begin) 

Number of 

samples 

(total) 

Number of 

samples 

(detumescent) 

Number of 

samples 

(increasing) 

Number of 

samples 

(maximal) 

Number of 

samples 

(decreasing) 

ID 1 1 17 15 4 2 5 4 

ID 2 2 19 15 10 2 3 0 

ID 3 2 19 14 5 0 8 1 

ID 4 2 20 20 12 0 8 0 

ID 5 2 13 15 7 2 6 0 

ID 6 2 13 18 5 1 10 2 

 

 



Online Resource Table 2. 

Tentative identification (accepted NIST08 library hit) or structural classification of all relevant substances with retention time (RT), probability 

(best hits), boiling point (predicted data from www.chemspider.com 2015), substance class and references (reported from other species) are given. 

Substance 
Identification (accepted 

library hit) 
RT Prob. 

Boiling point 

(at 760 mmHg) 
Classification References 

RT026 Dodecanoic acid, 

isooctyl ester 

32.26 91 354.6 ±10.0 °C ester Dodecanoic acid in Zidat et al. 2018: anal scent gland secretion 

of Alpine marmot; Rosell and Sundsdal 2001: anal scent 

secretion of Eurasian beaver; Bernier et al. 2000: skin 

emanations from humans; fatty acids in Boulet et al. 2009: 

secretions from ring-tailed lemurs 

RT036 Unknown (long-chain 

alkylic (sub)structure) 

34.65 --- --- unknown Substances with alkylic structures in Bernier et al. 2000: skin 

emanations from humans; Boulet et al. 2009: secretions from 

ring-tailed lemurs 

RT075 Unknown phenol 40.36 --- --- aromatic 

hydrocarbon 

Phenols in Bernier et al. 2000: skin emanations from humans 

RT089 Unknown steroid 

(cholestadiene-like) 

42.40 --- --- steroid Charpentier et al. 2012: review 

RT101 Cholesta-2,4-diene 43.49 94 451.3 ±12.0 °C steroid Zidat et al. 2018: anal scent gland secretion of Alpine marmot; 

Harris et al. 2014: spur secretions of short-beaked echidna 

RT110 Cholesta-3,5-diene 44.39 94 458 ±12.0 °C steroid Bernier et al. 2000: skin emanations from humans; Costello et 

al. 2014: skin secretions from humans; Harris et al. 2014: spur 

secretions of short-beaked echidna 

RT138 Cholest-5-en-3-ol 

(3.beta.)-, acetate 

48.46 98 493.3 ±24.0 °C steroid Helmy et al. 2019: blood samples of rats 

RT139 Unknown (long-chain 

alkylic (sub)structure) 

48.80 --- --- unknown Substances with alkylic structures in Bernier et al. 2000: skin 

emanations from humans; Boulet et al. 2009: secretions from 

ring-tailed lemurs 



 

Online Resource Figure 1. 

Example chromatograms from an animal sample (A) and a blank sample (B). 

  



  

 

 

  

RT026: 32.26 min. 

RT036: 34.65 min. 

RT075: 40.36 min. 

background subtracted 

 

 

 RT089: 42.40 min. 



 

 

 

 
Online Resource Figure 2. Mass spectra of most intense peaks from substances found to be most affected.  

RT101: 43.49 min. 

RT110: 44.39 min. 

RT138: 48.46 min. 

RT139: 48.80 min. 
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