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ABSTRACT

Stink bugs (Hemiptera: Pentatomidae and Coreidae) possess specialized
exocrine glands that produce volatile organic compounds used in
chemical defense. These secretions are primarily composed of aldehydes
and ketones, which function in predator deterrence, antimicrobial
protection, and communication. The present study investigates the
composition and functional role of these compounds using GC-MS
analysis and biological assays. Results indicate that aldehydes such as
trans-2-decenal and trans-2-octenal dominate the secretion, accounting
for nearly 90% of the total composition, while ketones occur in smaller
proportions. The compounds exhibit strong antibacterial and antifungal
activities, suggesting a dual defensive role. The ecological significance of
these chemicals lies in their ability to provide rapid and effective
protection against predators and pathogens. The study highlights the
importance of aldehydes and ketones in insect survival and their
potential applications in pest management and antimicrobial research.

Keywords: Stink bugs; Aldehydes; Ketones; Chemical defence; trans-2-
decenal; GC-MS; Antimicrobial activity; Insect ecology

INTRODUCTION

Stink bugs are hemipteran insects widely distributed in agricultural
ecosystems and are known for their characteristic odor emission
when disturbed. This odor is produced by specialized scent glands
and consists mainly of volatile aldehydes and ketones (Aldrich,
1988). These compounds serve as an effective defense mechanism
against predators and environmental threats.

Aldehydes such as trans-2-decenal and trans-2-octenal have been
identified as dominant components in stink bug secretions (Tsuyuki
et al, 1965). Their high volatility and strong odor enable rapid
dispersion, making them highly effective in deterring predators
(Eisner, 2003). In addition to their defensive role, these compounds
exhibit antimicrobial and antifungal properties, protecting insects
from pathogenic microorganisms (Howard, 1993; Sagun et al., 2016).
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Ketones, though present in smaller quantities, contribute
to the overall effectiveness of the secretion by enhancing
odor complexity and acting synergistically with aldehydes
(Prestwich, 1983). Some of these compounds also function
as alarm pheromones, facilitating communication among
individuals (Wyatt, 2014). The study of stink bug chemical
defense has gained importance due to its ecological and
applied relevance. Understanding the composition and
biological activity of these compounds can aid in
developing eco-friendly pest management strategies
(Kogan, 1998). Therefore, the present study aims to
analyze the role of aldehydes and ketones in stink bug
defense using chemical and biological approaches (Tables
1-3).

MATERIALS AND METHODS

Adult stink bugs were collected from agricultural fields
using sweep nets during early morning hours. The
specimens were maintained under laboratory conditions
prior to analysis. Defensive secretions were obtained by
gently disturbing the insects and collecting the exudates
using micro capillary tubes. The collected samples were
stored at low temperature for further analysis. Chemical
composition was analysed using Gas Chromatography-
Mass Spectrometry (GC-MS), and the chromatographic
profile of secretion is presented in Fig.2. Compounds were
identified based on retention time and comparison with
standard spectral libraries (Butenandt et al, 1961).
Antibacterial activity was evaluated using the disk
diffusion method
Staphylococcus aureus. Antifungal activity was tested using

against  Escherichia coli and

Metarhizium anisopliae, and growth inhibition zones were
recorded

RESULTS AND DISCUSSION

GC-MS analysis revealed that stink bug defensive
secretions are predominantly composed of aldehydes,
with ketones present in smaller proportions. Major
aldehydes such as trans-2-decenal and trans-2-octenal
constitute the bulk of the secretion (Table 1), while
ketones contribute only a minor fraction (Table 2). The
overall chemical distribution (Table 3) confirms that
aldehydes form the principal component of the defensive
system. This pattern is consistent with earlier studies on
heteropteran insects (Aldrich, 1988; Tsuyuki et al., 1965).

Thoracic
Gland

(7 — Abdominal
Gland

1Y Thoract \ Opening
j \Elané /\j&gstio\e
\r\( S A OQ

Fig. 1. Stink bug scent gland structure.

Figure 1. Morphological structure of stink bug scent glands
showing thoracic and abdominal glands, scent reservoirs, and
external openings (ostioles) responsible for the secretion of
aldehydes and ketones involved in chemical defense.

Table 1. Percentage Composition of Aldehydes in Stink Bug Defensive Secretion

S.No. | Compound Name Chemical Formula Retention Time (min) Composition (%)
1 trans-2-Decenal C,oHs0 12.45 32.5
2 trans-2-Octenal CgH,,O 9.80 24.3
3 n-Hexanal CeH,,0 6.20 15.7
4 trans-2-Hexenal CeH,,0 6.75 10.4
5 n-Octanal CgH,cO 9.10 6.8

Table 2. Percentage Composition of Ketones in Stink Bug Defensive Secretion

S.No. | Compound Name Chemical Formula Retention Time (min) Composition (%)
1 2-Heptanone C.,H,,0 7.85 3.6
2 2-Nonanone CyH,50 11.20 2.9
3 2-Decanone C,oH»0 13.10 1.8
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Table 3. Overall Chemical Composition of Stink Bug Secretion

Chemical Class Number of Total Composition (%)
Compounds

Aldehydes 5 89.7

Ketones 3 8.3

Others — 2.0

Total — 100

Overall Chemical Composition of
Stink Bug Defensive Secretion

Ketones

8.3%

\ Aldehydes //‘

89.7% /

i e

Figure 2. Representative GC—MS chromatogram of stink bug
defensive secretion indicating major peaks corresponding to
aldehydes such as trans-2-decenal and trans-2-octenal

Aldehydes play a central role in predator deterrence due
to their strong odor and irritant properties. Compounds
such as trans-2-decenal rapidly disperse in the
environment and produce an immediate repellent effect.
The high concentration of these compounds (Table 1)
enhances their effectiveness in preventing predation.
Observations indicate that predators, including birds and
arthropods, exhibit avoidance behavior upon exposure to
these secretions (Eisner, 2003). In addition to deterring
predators, exhibit
antimicrobial activity. Aldehydes disrupt microbial cell

stink bug secretions significant
membranes and inhibit bacterial growth, particularly
against Escherichia coli and Staphylococcus aureus
(Howard, 1993; Sagun et al, 2016). The dominance of
aldehydes (Table 1) supports their major role in
antimicrobial defense. Similarly, antifungal activity against
Metarhizium anisopliae indicates
pathogenic fungi. This is especially important in humid
environments where fungal infections are prevalent. The
dual role of these compounds enhances the survival of

stink bugs in diverse ecological conditions. Ketones,

protection against

www.ijlsci.in

although present in smaller quantities (Table 2),
contribute to the overall defence mechanism. They
enhance the odor profile and may act synergistically with
aldehydes to improve deterrent efficiency (Prestwich,
1983; Francke & Dettner, 2005). Their presence suggests a
complementary role rather than a primary defensive
function.

The combined action of aldehydes and ketones provides
stink bugs with an effective chemical defense system. The
dominance of aldehydes (Table 1) ensures rapid and
strong defensive responses, while ketones (Table 2)
enhance the overall effectiveness of the secretion. The
integrated chemical profile (Tables 1-3) reflects an
adaptive strategy shaped by ecological pressures such as
predation and microbial exposure (Sloggett, 2010; Wyatt,
2014). The bioactive properties of these compounds have
potential applications in pest management and
antimicrobial research. Aldehydes may be used in
developing natural repellents, while their antimicrobial
activity could be explored for pharmaceutical purposes
(Kogan, 1998). The well-developed glandular system (Fig.
1) enables rapid release of volatile compounds, enhancing
defense efficiency. Aldehydes act as strong repellents due
to their pungent odor (Eisner, 2003).

CONCLUSION

Aldehydes and ketones play a crucial role in stink bug
defense mechanisms (Fig.1). The dominance of aldehydes
(Table 1) highlights their primary role in predator
deterrence and antimicrobial activity, while ketones
(Table 2) contribute synergistically to the overall
effectiveness. The nature of these
compounds enhances and ecological
adaptation. The findings emphasize the importance of
chemical defense in insects and suggest potential
applications of these compounds in pest management and
antimicrobial research

multifunctional
insect survival
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