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The volatile constituents o f the black stink bug, Aethus 
indicus Westwood (Hem iptera: Pen tatom idae) from  
Nigeria has been exam ined by com bined gas chrom atog- 
raphy-mass spectrometry. y-Butyrolactone along with 
with several straight carbon-chain a lipha tic  m ateria ls have 
been identified in the scent gland complex.

In recent years, increasing in terest in the role o f 
chemicals in com m unication am ong insects has 
led to numerous studies o f arth ropod  defensive 
secretions [1 -4 ]. Particular interests have been 
shown in the pentatom id bugs which d ischarge a 
disagreeable scent that is believed to include 
unsaturated aldeyhdes as the characteristic com po­
nent. Since ants were apparen tly  repelled and 
paralyzed by it, this scent has been considered a 
“defensive substance” [5, 6 ]. The scent has also been 
described as an “alarm  pherom one” because it was 
observed that dispersion of bug aggregates occurs 
following scent discharge o f som e o f its own kind
[7]. Studies o f the chemical com position o f the 
secretion of some stink bugs have show n the 
presence of alkanes, alkenyl acetates, alkenals and 
alcohols which are used as defensive substance 
[1,2]. Our present paper reports on the chem ical 
composition o f the secretion from  a previously 
unstudied pentatom id bug, Aethus indicus, inde- 
genous to the N orthern part o f N igeria.

Table I displays the result o f the gas ch rom atog­
raphy (GC) obtained from the m etathoracic scent 
gland extracts o f Aethus indicus. C om parison o f the 
GC retention times with au thentic  sam ples indicate 
peak identities as follows: Hex-2-enal, dodecane, 
tridecane, oct-2-enyl-acetate, 4-oxo-oct-2-enal, 
y-butyrolactone, and pentadecane. The tab le  also 
exhibits the result o f the G C-M S studies carried  out
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on the m etathoracic scent gland extracts o f the stink 
bug. This result confirms the assignm ent m ade by 
the GC as shown in the table. F urtherm ore , a 
com parison of the G C  retention tim es (/?f) as well 
as the mass spectral values (electron im pact and 
chemical ionization) of a synthetic sam ple o f 
y-butyrolactone with that found in Aethus indicus 
was made. The Rf values as well as the mass 
spectral data o f these separate sam ples were 
identical and superim posable.

All scent volatiles identified in Table I except 
y-butyrolactone, have been previously reported  in 
the glandular secretions of several pen tatom ids 
[1, 2, 8 ]. The am ount of each com ponent how ever 
varied between individual species o f insects.

Although straight chain aliphatic esters have 
been reported am ong the m em bers o f this fam ily, to 
our knowledge no cyclic ester (lactone) has been 
previously observed [3]. Lactones have in general 
been characterized as exocrine products o f cock­
roaches, beetles, phasm ids, ants and bees. Indeed, 
several o f these lactones i.e. allom ones such as 
y-decalactone and <5-decalactone from  Trigona 
carbonaria [9], <5-dodecalactone from pygidial glands 
of Bledius mandibularis [10], iridom yrm ecin  from 
the anal glands of workers of Iridomvrmex humilis 
[ H I  are unique com pounds whose defensive roles 
in these insects have been successfully dem on­
strated. It is therefore suggested tha t y-butyro- 
lactone m ight play sim ilar unique roles in the 
defensive and chemical ecology o f Aethus indicus.

Materials and Methods

The insect, Aethus indicus, 8,500 o f them , were 
collected on the campus o f Bayero U niversity, 
Kano, N orthern N igeria, using light traps, and were 
killed by im m ersion in chrom atoquality  m ethylene 
chloride. The m etathorax was rem oved and ex­
tracted with a fresh portion of m ethylene chloride. 
A concentrated sam ple o f the extract was exam ined 
first on a Varian 1400 gas chrom atograph equipped  
with a flame ionization detector. The 180 cm glass 
column was packed with 3% OV 225 on 6 0 -8 0  
mesh gas chrom e Q. The chrom atograph  oven 
tem perature was program m ed at 1 0  °C /m in  from 80 
to 100 °C with nitrogen flow rate at 30 m l/m in. 
Chrom atogram s were num bered consecutively for 
purposes of identification and record storage. 
Com parison o f retention tim es o f scent volatiles
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Table I. C om position o f the scent volatiles from  adult
indicus.

m eta tho racic  g land o f  ad u lt o f Aethus

Peak No R. T. %R. A. Identification M ass-Spectrum  m /z

1 1.9 8.4 hex-2-enal El 100(M+), 82, 72, 56 
CI 101(M + 1), 82, 55

2 3.8 15.3 dodecane El 170(M+), 141, 127, 113,71 
CI 169(M -  1), 155, 85

3 5.2 30.5 tridecane El 184(M+), 101, 99, 85, 71, 57 
CI 183(M — 1), 141, 111, 85

4 6.3 0.6 pentadecane El 212(M +), 99, 8 5 ,71 ,57  
C l 21 1(M — 1), 155, 113

5 7.2 6.3 oct-2-enyl acetate El 198(M+), 128, 85.57, 43 
Cl 199(M + 1), 128,71

6 9.11 18.5 4-oxo-oct-enal El 140(M+), 125, 111,98, 85, 57 
C l 141 (M +  1), 95, 93

7 9.5 8.1 y-butyrolactone El 86(M +), 56, 42 
CI 8 7 (M +  1)

8 11.2 5.2 pentadecane El 212(M +), 99, 85 ,71 ,57  
C l 211 (M — 1), 155, 113

9 12.5 3.3 unknown? El 110(M+), 95, 81,54 
Cl 111(M + 1), 83

Abbreviation: R. T., retention time, %R. A., percent 
Cl, chemical ionization; m/z,  m ass/charge.

relative am ount; El, electron im pact;

with reference com pounds were m ade by co-injec­
tion under sim ilar G C  conditions.

The com ponent o f the scent glands and synthetic 
y-butyrolactone were identified by com bined gas 
chrom atography-m ass spectrom etry (GC-M S). The 
analysis was perform ed on a F innigan 4000 quadru- 
pole mass spectrom eter equipped with a 9610 
microprocessor gas chrom atography, INCO S real 
tim e data system (32 K core) and Printonix data 
plotter. The gas chrom atograph oven tem perature 
was programmed at 4 °C /m in  from 8  to 200 °C. 
Chemical ionization (Cl) with m ethane as the 
reagent, source tem perature 240 °C  and electron

impact (El) with source tem perature 260 °C , were 
employed in the analysis o f the scent m aterials and 
synthetic products. y-Butyrolactone was produced 
from succinnic anhydride by the m ethod o f Bailey 
and Johnson [12].
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