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Avaliação da Assinatura Química dos Estágios de Desenvolvimento de 

Mischocyttarus consimilis Zikán (Hymenoptera, Vespidae) Empregando 

Cromatografia Gasosa Acoplada à Espectrometria de Massas 

Resumo: Tanto os hidrocarbonetos presentes na cutícula das vespas sociais, quanto o material do ninho 

têm compostos que são responsáveis por mediar as interações entre indivíduos dentro de suas colônias. 

Sabe-se que cada estágio de desenvolvimento desde o ovo até o adulto tem sua própria composição 

química cuticular. Contudo, nenhum estudo com este tema foi feito com uma vespa social do gênero 

Mischocyttarus, assim, o objetivo deste estudo foi avaliar, a variação da composição química cuticular 

de todos os estágios de desenvolvimento e do material do ninho da vespa social Mischocyttarus 

consimilis por CG-EM. Como resultado, foram identificados 109 compostos na cutícula e no material do 

ninho, sendo que 79 são da classe dos alcanos ramificados, 20 dos alcanos lineares, 9 de alcenos e 1 

ácido graxo. Cada estágio tem sua própria composição química epicuticular. Durante a progressão dos 

estágios de desenvolvimento há uma redução no numero de alcanos lineares e aumento de alcanos 

ramificados. Essas mudanças devem ocorrer por conta das funções desempenhadas pelas diferentes 

classes de compostos durante cada estágio. 

Palavras-chave: Ninhos; Assinatura Química; Variação Intraespecífica; Vespas Sociais. 

Abstract  

Both the hydrocarbons present in the cuticle of social wasps, as the material of the nest have 

compounds that are responsible for mediating the interactions between individuals within their 

colonies. It is known that each developmental stage from egg to adult has its own cuticular chemical 

composition. However, no studies regarding this subject was performed with social wasps of the genus 

Mischocyttarus, thus, the aim of this study was to evaluate the variation of cuticular chemical 

composition of all developmental stages and nest of the social wasp Mischocyttarus consimilis by GC-

MS. As a result, 109 compounds were identified in the cuticle and nest material, 79 branched alkanes, 

20 linear alkanes, 9 alkenes and 1 fatty acid. Each stage has its own epicuticular chemical composition. 

During the progression of developmental stages there is a reduction in number of linear alkanes and an 

increase in branched alkanes. These changes may occur due to the roles played by the different classes 

of compounds during each stage. 

Keywords: Nests; Chemical Signature; Intraspecific Variation; Social Wasps. 
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1. Introduction 

 

The body of insects is covered by a cuticle 

composed of different layers. The outermost 

layer, called epicuticle,1 is composed of 

hydrocarbons, alcohols, alkyl esters, sterols, 

and aldehydes.
2
 Hydrocarbons are generally 

the main compounds, particularly linear 

alkanes, branched alkanes, and alkenes.3 

These compounds primarily act as a barrier 

against dehydration1 and as water repellents 

in the nest, keeping it dry.4 

Another important function of 

epicuticular hydrocarbons is their role as 

chemical signals in communication, especially 

in social insects.5 They can vary in quantity 

and quality according to species, age, sex, 

and colony.3 Chemical communication is used 

by most social insects.6 When these 

compounds are involved in intraspecific 

communication, they are known as surface 

pheromones.7 Using these compounds social 

wasps, popularly known as marimbondo, are 

able to distinguish the offspring and adults of 

their colony from those of alien colonies.8-10 It 

is therefore clear that there is intraspecific 

variation of these compounds, which may be 

caused by genetic8,11,12 or environmental 

factors. 11,12
 

Insects use epicuticular hydrocarbons to 

discriminate between colony members at all 

developmental stages, because since the egg 

stage there are distinct chemical profiles.13 

These profiles are important for providing 

adult wasps with information concerning the 
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individuals or stages of development with 

which they interact.8
 

In colonies of Vespula vulgaris (Linnaeus, 

1758) the epicuticular hydrocarbons of the 

eggs are partly originated from the female 

ovipositor.14,15 The eggs pass through the 

oviduct, where glands release compounds 

that act as markers of this stage.16 Larvae and 

pupae also have distinctive profiles that 

change in their composition according to the 

stage,4 as observed in the species Vespula 

germanica (Fabricius, 1793). The larvae of 

Polistes dominula (Christ, 1791) possess a 

characteristic chemical pattern that is distinct 

from that of the adults.10 Adults of 

Mischocyttarus consimilis (Zikán, 1949) have 

unique cuticular chemical profiles whose 

composition is only completed 4-5 days after 

emergence, following social interactions and 

contact with the nest itself. 17 

The chemical compounds responsible for 

intraspecific interactions in social insects are 

present in a system of signals, with the nest 

itself playing an important role.10,13 Some 

studies have described the relationship 

between the compounds present in the 

individuals and the nest.
4,13,18

 The nests of the 

P. dominula wasp, the characteristic profile of 

the epicuticular hydrocarbons of the colony 

was maintained intact for at least one year.19 

During this period, the founders returned to 

their natal nests before starting their 

colonies, in order to regain the signature that 

had been preserved by the nest.19 It is 

therefore clear that the nest itself plays a 

central role in the recognition system.20 

Nonetheless, there is also evidence that 

recently emerged adults and pupae of P. 

dominula do not use nest signals as the main 

reference for recognition among 

individuals.21,22 

The analysis of epicuticular compounds of 

insects is usually performed after extraction 

with hexane4,5,9,13 by gas chromatography, 

which is the most widespread technique 

among researchers in this area.4,5,9-13 There 

are few studies that have evaluated the 

evolution of epicuticular chemical 

composition of social wasps during the 

different developmental stages,4,8-10,13 or that 

have evaluated the relationship between the 

compounds present in adults and 

nest.4,8,13,18,19,21,22 
M. consimilis is a 

Neotropical social wasp, previously restricted 

to Paraguay, but now also found in the south 

of Mato grosso do Sul and west of Paraná.23-25 

Therefore, this is the first study with the 

Mischocyttarus genus to test the hypothesis 

that there is a pattern of changes in chemical 

composition during the course of the 

developmental stages. It was also 

investigated whether there is a relationship 

between the nest and the compounds 

present in the cuticle of immature and adult 

individuals. 

 

2. Experimental 

 

Four colonies of M. consimilis in post-

emergence phase were collected in 

Dourados, Mato Grosso do Sul, Brazil 

(22º13'16''S; 54º48'20''W). All colonies were 

removed from the nesting sites in the 

evening by placing a plastic container around 

the nest and then detaching the stem 

peduncle from the substrate. 

Social wasps of this species present four 

stages of development, egg, larva, pupa and 

adult, and the larval stage is divided into five 

larval instars.26 After collection, all stages of 

insect development: eggs, larvae, pupae, and 

adults were killed by freezing and then 

individually placed in Eppendorf vials, with 

subsequent storage in a freezer at -20 °C. In 

order to confirm the larval instar, the head 

capsule of each larva was measured with the 

aid of a stereo microscope (model S6D, Leica) 

coupled to an ocular micrometer and then 

the instars were analyzed and confirmed by 

Dyar’s rule.27 The first and last (fifth) larval 

instars were used to identify changes in the 

chemical composition of the larval stage.  

The chemical composition of each nest 

was determined by analysis of a sample with 

an area of 1 cm² extracted from the central 

cells of the nest. For analysis of epicuticular 

compounds, extractions were made using 3 

whole individuals of all stages (egg, first and 
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last instar larvae, pupa and adult) and the 

entire sample removed from the nest. The 

cuticular components of each sample were 

extracted by immersion in a glass container 

with 2 mL of hexane (HPLC grade, Tedia) for 2 

min, adapted from.28 After filtration, the 

solvent was removed in an exhaustion 

chapel. Each extract was then dissolved in 

100 µL of hexane prior to chromatographic 

analysis. Hexane was analyzed under the 

same conditions used for the samples in 

order to assess possible contamination. All 

experiments were performed in triplicate.  

The analyses were performed using a gas 

chromatography (GC-2010 Plus, Shimadzu, 

Kyoto, Japan) equipped with a mass 

spectrometer detector (GC-MS Ultra 2010), 

employing a fused silica DB-5 capillary 

column, (30m length x 0.25 mm diameter, 

0.25 μ  fil  thi k ess, 5% phe yl, 95% 
dimethylpolysiloxane; J&W, Folsom, 

California, USA). The carrier gas was helium 

(99.999%) at a flow rate of 1 mL min-1, and 1 

μL of sa ple olu e as i je ted i  splitless 
mode. The initial oven temperature was 100 

ºC, followed by a ramp to 300 °C at a rate of 3 

°C min-1 and remaining at 300 °C for 20 min. 

The injector, detector, and transfer line 

temperatures were kept at 280 °C. The 

detector was operated in scanning mode 

using an electron ionization voltage of 70 eV 

and a mass range of 45-600 m/z.  

The identification of compounds was 

performed using the calculated retention 

indexes,29 and a mixture of linear alkanes 

(C14-C36, Sig a Aldri h, purity ≥90%). The 
retention indexes were compared to 

literature values,4,30,31 and the mass spectra 

obtained were compared with NIST21 and 

WILEY229 databases. 

Relative area percent for each 

chromatographic peak was employed as 

abundance approach to evaluate the 

contribution of each compound area to the 

total area, and for comparisons between 

samples. The sum of all peak areas was 

considered a 100% of each sample, and each 

peak was assigned a percentage 

corresponding to its area. 

 

3. Results and discussion 

 

The chromatographic analyses of 

developmental stages (egg, larval instars, 

pupa and adult) and nest resulted in the 

identification of 109 compounds (Table 1). 

The results of the triplicate showed variation 

coefficient between 3-5% indicating low 

discrepancy of the data. It was possible to 

identify 15 compounds for the eggs, 19 for 

the first instar larvae, 26 for the fifth instar 

larvae, 43 for the pupae, and 63 for the 

adults. Therefore, the profile became more 

complex, i.e., with higher number of 

compounds, during the progressive 

developmental stages.  

The immature individuals presented 

higher levels and greater number of 

compounds with low molecular mass, 

compared to the adults (Table 1; Figure 1). 

These results corroborate an earlier study 

with colonies of Polistes annularis (Linnaeus, 

1763), in which it was observed that 

considering the number of compounds the 

chemical profile became more complex from 

the eggs to the adult stages.13 Analysis of nest 

material identified 104 compounds, most of 

which were present at the different stages of 

development (Table 1; Figure 1a). 
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Table 1. Relative area (%) of compounds identified in different developmental stages and 

nest of Mischocyttarus consimilis 

RT* CRI* ΔKI* Compounds Egg 
Larvae 

(1°instar) 

Larvae 

(5°instar) 
Pupae Female Nest 

   
Relative area (%) 

 
6.329 1600 0 n-C16 1.26 1.14 0.53 0.10 0.02 0.01 

8.325 1700 0 n-C17 2.28 1.49 0.83 0.11 0.03 0.01 

10.665 1801 1 n-C18 3.62 1.88 0.6 0.13 0.06 0.02 

11.875 1848 0 6-MeC18 - - - - - 0.01 

12.566 1876 1 3-MeC18 3.30 1.87 0.49 0.48 0.03 0.05 

13.239 1901 1 n-C19 4.19 1.45 0.5 - 0.06 0.01 

14.273 1942 2 7-;10-MeC19 - - - - - 0.01 

14.776 1962 4 2-MeC19 - - - - - 0.35 

15.752 2000 0 n-C20 4.21 2.59 0.54 0.2 0.09 0.01 

18.492 2098 0 C21:10 - - - - - 0.02 

18.523 2101 1 n-C21 4.58 1.96 0.63 0.27 0.09 0.16 

19.585 2139 2 9-MeC21 - - - - - 0.05 

20.042 2156 0 4-MeC21 - - - - - 0.01 

20.305 2167 1 2-MeC21 - - - - - 0.06 

20.726 2182 2 MeC16COOH - - - - - 0.01 

21.276 2202 2 n-C22 - - - - - 0.05 

23.264 2277 2 C23:1 - - - - - 0.01 

23.901 2300 0 n-C23 5.08 3.08 0.73 0.87 0.18 0.91 

24.894 2338 3 11-;9-MeC23 - - - - - 0.12 

25.008 2343 2 7-MeC23 - - - - - 0.01 

25.832 2374 2 3-MeC23 - - - - - 0.02 

26.415 2396 0 C24:1 - - - - - 0.01 

26.517 2400 0 n-C24 5.45 4.42 0.58 0.33 0.09 0.08 

27.290 2431 3 10-;12-MeC24 - - - - - 0.01 

27.432 2437 3 8-MeC24 - - - - - 0.01 

28.083 2462 3 2-MeC24 - - - - - 0.05 

28.442 2476 3 3-MeC24;7- C25:1 - - - - - 0.01 

29.051 2500 0 n-C25 4.88 4.55 0.59 2.1 0.43 1.40 

29.939 2535 0 
7-;9-;11-;13-

MeC25 
- - - - 0.06 0.12 

29.982 2537 3 7-MeC25 - - - - - 0.02 

30.115 2542 2 6-MeC25 - - - - - 0.01 

30.285 2551 1 5-MeC25 - - - - - 0.03 

30.393 2555 1 4-MeC25 14.55 3.81 1.67 0.43 0.07 0.04 

30.831 2573 0 3-MeC25 - - - - 0.07 0.11 

31.068 2582 0 
5,9-;5,11-;5,13-

diMeC25 
- - - - - 0.01 

31.495 2600 0 n-C26 5.37 4.2 0.87 0.3 0.19 0.31 

31.702 2608 0 3,11-diMeC25 - - - - 0.02 0.03 
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32.332 2635 4 12-;11-MeC26 - - - - - 0.06 

32.724 2651 0 5-MeC26 - - - - - 0.01 

32.889 2658 0 4-MeC26 - - - - - 0.01 

33.260 2673 0 Z-9-C27:1 - - - - 0.12 0.07 

33.889 2699 1 n-C27 5.82 7.93 4.62 4.51 5.12 5.58 

34.630 2733 0 
14-;13-;11-;9-

MeC27 
- - - - 0.26 0.66 

34.827 2741 0 7- MeC27 - - - - 0.04 0.35 

35.074 2751 0 5- MeC27 - - - - 0.55 0.70 

35.365 2764 1 
2-MeC27;9,15-

diMeC27 
- - - - - 0.11 

35.655 2777 2 3-MeC27 - - 6.00 3.09 11.77 6.30 

35.829 2784 1 
5,11-;5,13-;5,15- 

diMeC27 
- - - - 0.08 0.18 

36.186 2800 0 n-C28 5.14 3.97 1.00 0.82 1.05 1.25 

36.354 2807 0 3,11-diMeC27 - - - - 0.44 0.27 

36.943 2833 0 
14-;13-;12-;11-;10-

MeC28 
- - - - - 0.06 

37.347 2851 4 4-MeC28 - - - - 0.03 0.02 

37.489 2858 0 10,14-diMeC28 - - - 0.16 1.48 1.05 

37.773 2870 6 3-MeC28 - - - - - 0.02 

37.854 2874 1 9-C29:1 - - - 0.14 0.62 0.51 

37.963 2879 4 3-MeC28 - - - - 0.02 0.01 

38.225 2890 2 C29:1 - - - - 0.23 0.44 

38.432 2899 0 n-C29 8.04 16.69 18.91 18.88 11.28 9.15 

39.149 2933 0 
15-;13- ;11-;09-

MeC29 
- - - - - 1.68 

39.257 2938 1 9-MeC29 - - - 1.84 7.17 1.68 

39.338 2942 2 7-MeC29 - - - 0.53 0.75 0.73 

39.573 2952 2 5-MeC29 - - - 0.23 0.89 0.77 

39.662 2956 2 
13,17-;11,15-

;9,13-diMeC29 
- - - - 0.16 0.06 

39.755 2961 0 7,11-diMeC29 - - - - 0.61 0.54 

39.965 2970 2 3-MeC29 - - - 0.08 0.08 - 

40.074 2975 0 
7,17-;5,17-

diMeC29 
- 19.99 19.94 10.16 0.08 7.61 

40.636 3001 1 n-C30 - 4.00 1.16 1.27 0.31 0.40 

40.745 3007 4 

3,9-;3,11-

;3,13;3,15-

diMeC29 

- - 2.44 0.28 4.56 4.88 

40.826 3010 0 3,7-diMeC29 - - - - 0.13 - 

41.335 3034 0 
15-;14-;13-;12-;11-

10-MeC30 
- - - 0.93 1.36 1.05 

41.406 3038 2 7-;8- MeC30 - - - - 0.31 0.30 

41.848 3058 0 10,14-diMeC30 - - - - 1.15 0.76 

41.916 3062 0 11,20- diMeC30 - - - - - 0.24 
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41.995 3065 0 2-;4-MeC30 - - - - - 0.01 

42.065 3069 1 11-C31:1 - - - 0.1 - - 

42.185 3074 4 3-MeC30 - - - 0.1 0.27 0.30 

42.485 3088 0 C31:1 - - - 0.16 - - 

42.752 3101 1 n-C31 - 5.07 9.52 14.64 2.35 5.92 

43.285 3128 2 
15-;13-;9-;11-

MeC31 
- - 7.52 12.39 13.04 4.90 

43.300 3132 2 15-;13-;11-MeC31 - - - - - 0.25 

43.446 3136 1 9-MeC31 - - - - - 0.13 

43.514 3139 1 7-MeC31 - - - 1.84 0.9 0.88 

43.784 3155 0 5-MeC31 - 3.7 3.64 0.36 12.2 6.91 

43.897 3158 0 4-MeC31 - - - 0.23 0.31 0.19 

44.084 3167 7 

11,15-;13,17-

;11,17-ou 11,19-

diMeC31 

- - 3.5 5.53 0.92 2.18 

44.223 3174 1 3-MeC31 - - 2.11 1.45 1.12 0.82 

44.796 3203 3 n-C32 - - 2.02 0.48 3.82 5.40 

45.265 3225 3 10-MeC32 - - 7.14 - 1.57 2.99 

45.554 3239 1 8-MeC32 - - - - 0.25 0.12 

45.853 3254 0 2-MeC32 - - - - - 0.14 

46.094 3265 0 4-MeC32 - - - - - 0.39 

46.286 3275 4 3-MeC32 - - - 1.03 0.12 0.94 

46.803 3302 0 n-C33 - - - 0.34 3.25 0.04 

47.366 3330 0 
15-;13-;11-;17-

MeC33 
- - - 7.44 0.07 1.35 

47.452 3335 3 13-;15-MeC33 - - - - 0.80 0.17 

47.605 3343 0 7-MeC33 - - - - - 0.10 

47.843 3356 0 

11,21-

;13,19;11,15-

diMeC33 

- - - - - 0.33 

48.028 3367 1 13,17-diMeC33 - - - 0.21 0.21 1.1 

48.356 3384 4 5,17-diMeC33 - - - - - 0.17 

48.585 3400 3 n-C34 - - - 0.53 0.64 0.63 

48.692 3405 5 3,7-;3,9-diMeC33 - - - - - 0.02 

49.043 3421 4 
8-;13-;15-;17-

MeC34 
- - - 0.38 0.16 1.60 

49.875 3466 1 4-MeC34 - - - - - 0.09 

50.486 3498 2 n-C35 - - - - 0.21 0.47 

51.149 3530 0 
17-;15-;13-;11-

MeC35 
- - - - - 0.03 

51.469 3546 6 7-MeC35 - - - 1.3 - 0.44 

51.619 3553 1 
13,17-;13,21-

diMeC35 
- - - - 0.13 0.30 

51.862 3564 2 
13,19-;11,17-

;11,19-diMeC35 
- - - - - 0.19 
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   - =not detected; C= carbon; n= Linear Alkane; Me=Methyl; DiMe=Dimethyl; *Rt= 

Retention Time; *CRI= Calculated Retention Index; * ΔKI= Differe e et ee  al ulated a d 
literature index. 

 

Differences in number and level of 

compounds were also described between 

immature stages and adults of Solenopsis 

invicta (Buren, 1972) and Solenopsis richteri 

(Forel, 1909).32 In P. dominula it was 

identified a particular chemical signature for 

each of the different developmental stages 

and that immature stages had higher 

concentration and greater number of low 

molecular weight compounds, compared to 

the adults.10 However, it was reported that 

the cuticular hydrocarbon composition was 

similar for the last instar larvae and the newly 

emerged adults of V. germanica, and 

differences were only identified in the 

amount of some of the compounds.4
 

Considering the different developmental 

stages and nest, the identified compounds 

included 20 linear alkanes, 9 alkenes, 79 

branched alkanes (methyl and dimethyl 

alkanes) and one fatty acid (Figure. 1; Table 

1). In a previous study, it was not identified 

any alkene in the eggs, larvae, adults, and 

nests of P. annularis.13 However, linear 

alkanes, methyl alkanes, dimethyl alkanes, 

and alkenes have been found in the cuticle of 

larvae and adults of Polistes fuscatus.9 The 

same compound classes have also been 

identified in the cuticle of flies.33,34 

 

 

Figure 1. Number of compounds (a) and level of functional groups (b) in the cuticle of different 

developmental stages and nest of Mischocyttarus consimilis 

 

The branched alkanes 3-MeC18, 4-MeC25, 

and 3,7-diMeC27, together with the linear 

alkanes n-C16, n-C17, n-C18, n-C20, n-C21, n-C23, 

n-C24, n-C25, n-C26, n-C27, and n-C29, were 

found in all developmental stages and nest 

(Table 1). It is therefore reasonable to 

suppose that these compounds are the most 

important to compose the colony signature 

of this species.35,36
 

There was a gradual decrease in number 

and content of linear alkanes as the 

developmental stages progressed, while the 

opposite occurred with branched alkanes 

(Figure 1). These trends could indicate an 

alternation in the importance of these 

different classes of compounds as recognition 

signals and/or for protection against 
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dehydration during the different stages of 

development.37
 

Similarly, the study regarding cuticular 

chemical compounds in P. dominula colonies, 

identified the highest levels of linear alkanes 

in larvae and the highest levels of branched 

alkanes in adults.10 The same compositional 

variation is found in the different stages of 

two ant species, S. richteri and S. invicta, and 

it was suggested that the higher contents of 

linear alkanes in the sclerotized immature 

stages could be a strategy to prevent 

desiccation.31 Epicuticular linear alkanes are 

believed to be the hydrocarbons that provide 

the cuticle with waterproofing, because of 

their high melting points.37 

The increased concentration of branched 

alkanes could be due to greater synthesis of 

these compounds in the last stages of 

development and/or a selective metabolism 

of n-alkanes by the adult insects.32 Several 

studies have suggested that branched 

alkanes have an important function as 

recognition signals.7,31,38 However, other 

studies have reported the importance of n-

alkanes in this role.39,40
 

The results showed that all compounds 

present in eggs were also found in larvae and 

all compounds present in larvae were also 

found in adults (Table 1). Indeed, the 

cuticular hydrocarbons identified in P. 

fuscatus larvae were also present in adults, 

but at higher levels.9
 

The cuticular hydrocarbons present at the 

highest concentrations were 4-MeC25 (eggs), 

7,17-diMeC29 (first instar larvae), 5,17-

diMeC29 (last instar larvae), n-C29 (pupae), 15-

, 13-, 9-, and 11-MeC31 (adults), and n-C29 

(nest) (Table 1). These results are similar to 

those obtained in others studies, which 

identified high n-C29 levels in the pupal stage 

of V. germanica, 4 and analyzed the chemical 

composition of six species of fly and found 

that n-C27 and n-C29 alkanes were present at 

high concentrations.33 However, in a study 

with P. annularis wasp,13 it was reported that 

the compounds present at highest 

concentrations were 3-MeC29 (eggs), 13- or 

15-MeC29 (larvae), and 13,17-diMeC31 

(adults). 

Compounds that are especially prevalent 

in specific stages can serve as markers of 

these stages, hence enabling their 

identification by nestmates in the colony.8,9
 

Variations in number of n-alkanes (n-C16 to 

n-C35) were found for all stages of 

development and nest, with linear alkanes n-

C27 and n-C29 generally present at higher 

concentrations (Figure 1b; Table 1). Also, it 

was observed higher levels of the linear 

alkanes n-C27 and n-C29 in adults and nest of 

Polistes metricus.20
 

All alkenes occurred at lower levels and it 

was possible to identify nine compounds: 

C21:1, C23:1, C24:1, C25:1, 9-MeC27:1, C29:1, C31:1, 9-

MeC29:1, and 11-MeC31:1. The first three were 

only present in the nest, while the others 

were present in adults and pupae (Figure 1b; 

Table 1). Differently from our results, alkenes 

were present in larvae of P. dominula.41 In 

studies with adults of P. fuscatus
43 and 

Polistes satan (Bequaert, 1940),42 alkenes 

were also the least representative 

compounds. However, considering the 

informational contents of the compound 

classes, it is known that linear alkanes can 

only vary in chain length, while alkenes can 

vary in number and position of the double 

bonds, and branched alkanes can vary in 

number of branches, their molecular 

position, and optical configuration, therefore, 

branched alkanes are more likely to possess 

informational content.44 Alkenes were also 

described as important for intraspecific 

discrimination In P. dominula.45
 

Another important finding was the 

presence of MeC16COOH in nest material 

(Table 1).13 In a study with the species P. 

annularis, this compound was only found in 

the est’s pedu le. The authors suggested 
that this fatty acid might be partly 

responsible for repelling ants, and could 

therefore contribute to defending the colony 

against invasion. However, for this species, 

repellent substances were apparently not 

restricted to the peduncle, but found 

throughout the nest. 
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The nest material contained a greater 

number of compounds, compared to the 

colony (Figure 1; Table 1). There was 

similarity between the contents of functional 

groups of nest material and adults (Figure 1b; 

Table 1), probably due to the interactions 

among the latter. 38 Similar findings have 

been reported for colonies of P. metricus 

(Say, 1831),20 V. germanica,4 and P. 

dominula.10  

The relatio ship o ser ed et ee  est’s 
compounds and those of the individuals of 

the colony (mainly adults) could also be 

associated with the transference of 

substances from some glands (especially by 

saliva) into the nest during its formation, 

hence impregnating it with their own 

compounds, as described in colonies of P. 

annularis.13 Therefore, compounds present in 

the epicuticular surface of the insects are 

acquired from the nest material, and vice-

versa.18 This is also a consequence of the 

substantial addition of chemical substances 

into the nest by the adults,10 as well as the 

interactions among the adults themselves.13 

However, recent studies with P. dominula 

showed that in the early hours of emergence, 

when subjected to contact with alien nests, 

the ability of the pupal stage and adults to 

recognize nestmates was not affected; they 

were still able to discriminate between 

nestmates and non-nestmates.21,22 

Nonetheless, emphasis was placed on the 

importance of the nest for recognition among 

individuals of the same colony, possibly at 

other ti es duri g the i se t’s life.21,22 It is 

therefore clear that the colony signature is a 

mixture of all compounds present in the 

individuals and also in the nest.38 

 

4. Conclusions 

 

The results lead to the conclusion that the 

different developmental stages and the nest 

had particular chemical profiles, and that 

during the progressive development of the 

stages there was a reduction in the number 

and content of linear alkanes and an increase 

in the number and content of branched 

alkanes. These changes could be explained by 

the roles played by the different compound 

classes during each stage. The nest was more 

complex regarding the number of 

o pou ds tha  the olo y’s e ers, 
although the level of the compound classes 

were similar to those of the adults, probably 

due to the asps’ eha ior, si e est 
construction results in the incorporation of 

compounds derived from the sources of the 

raw materials as well as from interactions 

among the olo y’s i di iduals a d their 
nests. 
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