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The metabolomics approach as one of the important tools of Metabolomics has provided a powerful motivation for scientists to combine data generated from
extracted compounds to create a more holistic understanding of pest management. Its application allows us to identify the entire profile of detectable metabolites
contained in Essential oil anti-insects as an environmentally friendly alternative. Focusing on plant protection insecticides, and leading to its substitution, pheromones
found in the Costu essential oils (EOs) may exert beneficial effects on pest management.

Dear Editor,

It was with great interest that we read the review
article entitled “Natural and Synthetic Repellents for Pest
Management of the Storage Mite Tyrophagus putrescentiae
(Schrank) (Sarcoptiformes: Acaridae)”, [1]. We truly thank
Naomi Manu and colleagues for this successful research article.

With the need for a sustainable agroecosystem, pest
management is becoming imperative. Nowadays, it is known
that essential oils are potent molecules with high potential for
plant protection. These advantages have encouraged scientists
to intensively screen for the plant’s biomolecules as promising
candidates for pest management to replace currently used
chemical pesticides. The application of such technology for
the removal of these insects has received much attention
and led to the development of effective, economical, and
environmentally friendly technologies. The omics approaches
such as metabolomics have provided a powerful motivation for
scientists to combine data generated from extracted compounds
to create a more holistic understanding of cells, and organisms.

Furthermore, the combination of HPLC-MS, GC-MS, and
behavioural bioassays as part of targeted metabolomics has
become a revolutionary practice in pheromone research and
has proven a tremendous success in pest management (Figure

1).

Furthermore, analyses of pheromone gland extracts
using Gas Chromatography (GC) equipped with an
electroantennographic detector (GC-EAD) and GC combined
with Mass Spectrometry (GC-MS) have been used for the
identification of several pheromone components [2].

In the present contribution, we are highlighting how Plant
biomolecules present natural repellents for pest management
and can be applied in a manner that minimizes risks to human
health and the environment.

Unsurprisingly, there has been a growing interest in
pheromone research in the face of the onslaught of various
biotic factors. It has been shown that the essential oils of
aromatic plants have been used in pest management strategies
due to their repellent effects on target insects [3]. Consequently,
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Figure 1: Recently, the combination of HPLC-MS, GC-MS, and behavioural bioassays as part of targeted metabolomics has become a revolutionary practice in pheromone

research. Saussurea costus biomolecules were identified as a-Bergamotol, B-farnesene, Isobombykol. Consequently, GC-MS analysis has shown that the mentioned

biomolecules present a peak area percent of 0.51%, 0.97% and 2.3%, respectively.

the application of these technologies depends essentially on
understanding the full mechanism of their synthesis and their
target action. An increased understanding of these strategies
has driven a revolution that is now, more than ever, involving
known and specific biomolecules.

It is interesting to note that hundreds of pheromones and
other semiochemicals were identified and used for monitoring
insect abundance and attack [4]. These semiochemical
compounds are able to mediate interactions either between
individuals of the same species (pheromones) or across
varied biological entities (allelochemicals) [5]. These natural
products are increasingly efficient for a long-term reduction
of insect populations. When encountering biotic and abiotic
stresses, plants are able to adjust various biological activities
where the synthesis of hormones is the best way. According to
transduction distances and cell-cell neighbouring, three types
of signaling processes are known (1) endocrine (2) paracrine,
and (3) autocrine [6].

The idea of using species-specific behavior-modifying
chemicals for the management of noxious insects (insect
vectors of diseases in agriculture, horticulture, forestry, and
stored products) has been a driving ambition through five
decades of pheromone research [4].

Furthermore, the pest management paradigm has
undergone an intentional shift from calendar-based, broad-
spectrum insecticide applications [5]. Considerable interest has
been gained in the development of alternative pest management
strategies. Nowadays, attention is directed toward the use of
plant biomolecules or essential oils as novel biotools.

Essential oils are used with known therapeutic properties.
Nevertheless, they have other biological activities that make
them able to be used as pesticides [7,8]. Essential oils act as
chemical cues with an elicit effect on the behavioural responses
of other organisms. Thus, the use of essential oils has steadily
increased in pest management and offers an attractive
alternative to replace chemical pesticides. In this letter, we
describe the presence of three pheromones in the essential oil
of Saussurea costus. Besides their broad-spectrum properties,
other molecules can be used in pest management.

Finally, case studies are presented in which certain essential
oils contain many molecules with pheromone properties.
Furthermore, certain compounds with such properties have
not been reported previously in this essential oil. The primary
purpose of this letter is to assemble the available information
concerning these pheromones. The primary outcome of GC-
MS analysis done in 2020 is the presence of certain molecules
not reported anywhere in the essential oil S. costus.

The Costus oil was subjected to GC-MS analysis using a
Hewlett-Packard GC-MS system (GC: 5890 séries II, MSD
5972) and was identified by comparison with the NIST Mass
Spectrometry Data Center and Wiley 8.0 MS library. The
separation of oil into fractions led to the identification of
other important components with pheromone properties
such 10, 12-Hexadecadien-1-Ol (Isobombykol) (2.3%)
and 1,4,8-Dodecatriene, (E,E,E)- (p-farnesene (0.97%).
Furthermore, we found an important chimiotactif attractant
(thunbergol (0.22%). The roles of specific metabolites can be
elucidated via the omics approaches [9].

A previous study by Xu, et al. [10] found that sex pheromone
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reception in male moths is highly selective with a panel of
bombykol analogs.

The p-farnesene is an alarm pheromone in many aphid
species (Hemiptera: Aphididae) [11]. Widely used for insect
communication. As an acyclic sesquiterpenes alkene,
B-farnesene was common to green apple and some higher
animals [12]. Furthermore, this pheromone is released by plants
when damaged by a predator which warns other individuals
that there is a danger. The alarm response of aphids to (E)-p-
farnesene has been investigated in Jing-Gong, et al. [13] study,
where forty-one aphid species responded to (E)-p-farnesene
doses. It has been concluded that the response of aphids to
(E)-p-farnesene was related to host-plant species. Present in
many essential oils (Torreya taxifolia, Larix leptolepis, Robinia
pseudoacacia, Medicago sativa, Chamomilla recutita, Vitis vinifera,
Cannabis sativa, and Mentha x piperita [14], (E)-b-Farnesene
is produced by socially dominant male mice, by bees [15], by
several genera of ants [16] and other reported insects [17].

Noteworthy, Terpenes like Bergamotol < (Z)-, alpha-
trans-> (B-trans-Bergamotenol) were detected in the essential
oil of Saussurea costus (0.51%). The presence of this molecule
has not been discussed widely in the chemotype of Saussurea
costus. The Bergamotenes, are important bioactive compounds
derived from the EOs of various plant species. Bergamotenes
attract predators; as a result, plants are able to defend
themselves against attack by herbivorous insects.

The results of Kheloul, et al. [3] indicate a dose-dependent
trade-off between attractive and plant-derived repellent
volatiles. The utility of pheromones in enhancing the
propagation of entomopathogenic control agents has received
considerable attention [18,19]. Furthermore, pheromone-
baited traps are used for monitoring insecticide resistance in
pest populations [20]. As described above, the valorization of
such volatile molecules may influence their potential use in
alternative pest management strategies. There is still a great
deal to be learnt about the uses of essential oils of aromatic
plants in pest management. When we know more about each
specific action on the target insect, for example, the actions of
some essential oils will probably be better understood. Based
on the data published so far, pheromones produced by plants
may exert beneficial effects on pest management, leading to
a substitution of conventional insecticides. These futuristic
green insecticides present cost-effective technical solutions
for sustainable insect management.
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