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ABSTRACT

Objective: The objective of the present study was to determine the chemical compounds present in the nests of the mud dauber wasp, Sceliphron 
caementarium.

Methods: Gas chromatography-mass spectrometry analysis of the nest samples was carried out by standard procedures. The resultant compounds 
were compared with the database of the National Institute Standard and Technology (NIST), WILEY8, FAME.

Results: The results of the gas chromatography-mass spectrometry analysis of the concentrated ethanol extract revealed the presence of chemical 
compounds such as methylene chloride, 1, 1’:3’, 1’’-Terphenyl, 5’-Phenyl, Di N Decylsulfone, Eicosanoic acid, 1, 2-Bis (Trimethylsilyl) Benzene, and 
Androstane-11, 17-Dione, 3-[(Trimethylsilyl) Oxy]-, 17-[O-(Phenylmethyl) O.

Conclusion: The compounds identified were found to have biological properties such as anti-inflammatory, antibacterial, and antifungal, and further 
study of these isolated compounds may prove their medicinal importance in future.
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INTRODUCTION

Certain species of insects during the process of metabolism release 
chemicals that were used as drugs for treating several diseases due to 
their therapeutic nature in olden ages [1,2]. The medicines prepared 
by the folk people involved either directly or indirectly several plants 
and animal-based products due to their efficacy as potential drugs [3]. 
Zootherapeutic universality hypothesis states that the usage of animals 
as medicines in a structured system of medicine has been in prevalence 
throughout the civilization of humans [4]. Even in the modern culture, it 
has been observed that animal-based medicines have carved a separate 
niche for themselves when coming to the practice of magic rituals and 
healing treatments among people belonging to various religions of 
indigenous, western, and other societies across the world [5,6].

Insects as their whole body or/and their products such as excrements, 
corporal secretions, nests, and cocoons have an important role to play 
in the drug formulations [7]. In African continents, especially among the 
people of Burkina and Chad, the termite mounds are crushed, mixed with 
water, and used as a plaster over the fractures. The nests of the mason wasp 
and mud dauber wasp are applied over the swellings to relieve the pain 
and also for pain in the spleen region. The nests of these wasps are boiled 
with water and consumed after removing the pupae or the larvae as they 
are found serve a number of curing purposes [8]. The traditional insect 
medicine serves well for treating various ailments such as conjunctivitis, 
anemia, rheumatics, asthma, malaria, chest pain, chest infection, throat 
infection, cough, back pain, ulcer, body pain, headache, cold, and burns 
and for treating wasp bites, bee bites, and other insect bites [9]. Reports 
that say wasps form an important aspect in the preparation of medicines 
in ancient Mexico, especially in the South American cultures [10,11]. Even 
the great historical books of India such as Charak Samhita and Ayurveda 
have documented the usage of traditional zootherapeutic medicines. 
About 15–20% of ayurvedic medicinal composition comprises of the 
products derived from the animal and its products [12].

Many arthropods (such as bees, scarab larvae, cicada nymphs, mole 
crickets, wasps, and centipedes) are constantly under the threat of 
microbial attacks, and to overcome the associated diseases, they 
incorporate certain antimicrobial compounds into their nests [13]. 
The insect nests are effectively used by the indigenous people of 
India for their therapeutic nature like in case of the Kurichchan tribes, 
who make a paste out of the nests of the wasp belonging to Eumenes 
species and apply topically over the forehead to treat their headaches, 
and sometimes, coconut oil and the nests are boiled together before 
application. The interior of the ant mud hill is effectively used by the 
Paniyan tribes for treating scabies [14].

Recent advances in science have also led to the green synthesis 
of nanoparticles using the biomaterials of the arthropods such as 
cobwebs, silk, and nests [15]. Nanoparticles synthesized from spider 
cobweb exhibited antimicrobial activity [16,17] and that from the 
nests of the paper wasps of the genus Polistes showed activities such as 
thrombolytic, anticoagulant, antifungal, and antibacterial [18].

Based on these aspects on the importance of the novel biomaterials of 
arthropods as therapeutic agents, the present work was attempted to 
investigate chemical compounds in ethanolic extracts of the nests of the 
mud dauber wasp, Sceliphron caementarium by gas chromatography-
mass spectrometry (GC-MS).

METHODS

Study area
Fresh nests of the wasp S. caementarium were collected from different parts 
of Coimbatore, Tamil Nadu. Care was taken not to harm the inhabitants of 
the nests while scraping off the nest materials with the scalpels. Distilled 
water was used to wash the nests thoroughly so as to remove the dust 
and other materials surrounding them. The samples were later air-dried 
(30±2°C), powdered, and stored until extraction in airtight container.
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Preparation of nest extracts
About 10 g of sample was taken and extracted using 100 mL of ethanol 
and Soxhlet apparatus, and later, filtered through Whatmann No.1 filter 
paper. The extract was dried under reduced pressure (1500 psi) at 
room temperature, labeled, and stored in small vials at ×20°C.

Analysis of chemical compounds using GC-MS
A model of Clarus 680 Perkin Elmer Turbo Mass Spectrophotometer 
fused with silica capillary column (30.0 mm×250 μm) for performing 
GC-MS analysis. The ionization mode electron impact was at 70 eV. 
Helium was used as carrier gas at a constant flow of 1 ml/min. 1.0 μL of 
the sample was injected to GC-MS at a split mode ratio 10:1. The injector 
temperature was maintained at 260°C, and the ion-source temperature 
was 240°C. Oven temperature maintained initially at 60°C for 2 min, 
ramp 10°C/min to 300°C, and held for 6 min. The fragments were 
scanned from 40 to 600 Da. 30 min was the total running time of GC-MS. 
GC-MS National Institute Standard and Technology (2008) is a database 
having more than 62,000 patterns of spectrum of known components,, 
and this was compared and matched with the unknown spectrums 
obtained during our study [18,19].

RESULT

GC-MS analysis is a valuable tool employed in the identification of 
chemical compounds in a given sample. Separation of the compounds 
takes place depending on the molecular formula, molecular weight, 
peak area% (concentration), and retention time. The constituents 
include alcohols, long chain hydrocarbons, esters, acids, alkaloids, 
amino as well as nitrogen compounds. The main focus of the present 
work was toward the identification of the chemical compounds 
in the ethanol nest extract of S. caementarium by employing GC-
MS, and a total of eight compounds were identified (Fig. 1). As 
far as the literature survey is concerned, and to the best of our 
knowledge, no work has been previously reported with this regard. 
Compounds such as methylene chloride (28.72%, 3.61%), Eicosanoic 
acid (2.20%), Sulfurous Acid, Pentadecyl 2-Propyl Ester (2.82%), 
1, 1’:3’, 1’’-Terphenyl, 5’-Phenyl (43.35%), Di-N-Decylsulfone 
(14.33%),1,2-Bis(Trimethylsilyl) Benzene (2.64%), and Androstane-
11,17-Dione,3-[(Trimethylsilyl) Oxy]-, 17-[O- (Phenylmethyl) O 
(2.30%) were identified. Six of them are reported to be important 
due to their biological activity (Table 1). The biological activities 
of isolated compounds are based on Dr. Duke’s Phytochemical 
and Ethnobotanical Databases by Dr. Jim Duke of the Agricultural 
Research Service/USDA [20].

DISCUSSION

For centuries, natural products from both plants and animals have been 
considered as therapeutic agents and the reason behind this fact could 
be the presence of chemical compounds that make them more efficient 

in curing a variety of diseases. The components identified in the nest of S. 
caementarium have also been previously isolated from plants, and their 
pharmaceutical efficiency has been demonstrated in a number of studies.

1, 1’:3’, 1’’-Terphenyl, 5’-Phenyl which constitutes 43% is a hydrocarbon 
and is anti-inflammatory in function [21]. Terphenyl derivatives have 
been isolated from microbes and mushrooms [22] and are considered 
valuable due to the biological aspects such as being antithrombotic, 
anti-inflammatory, anticoagulants, immune suppressants, and also 
cytotoxic activities [23]. Di-N-Decylsulfone contributes to 14% in the 
tested extract and is an ester. This compound was also isolated from 
the roots of the plant Spatholobus purpureus and its presence exhibited 
several activities such as antihelmintic, antioxidant, antifungal, and 
antimicrobial [24].

Sulfurous acid and Pentadecyl 2-Propyl Ester make up to around 3% 
of the extract and are volatile compounds that show antioxidant, 
antimicrobial, and anti-inflammatory activity [25-27]. The phenolic 

Table 1: Activity of the chemical compounds identified in the ethanol extract of the nest of S. caementarium

S. No Compound name % of Peak 
Area

RT MF MW Compound 
nature

Pharmacological activity 

1. Methylene Chloride 28.72 2.86 CH2Cl2 84 Hydrocarbon No activity reported
2. Methylene Chloride 3.61 3.94 CH2Cl2 84 Hydrocarbon No activity reported
3. Eicosanoic Acid 2.20 19.74 C20H40O2 312 Fatty acids Anti-inflammatory Antioxidant
4. Sulfurous Acid, Pentadecyl 

2-Propyl Ester
2.82 25.44 C18H38O3S 334 Esters Antioxidant, Antimicrobial, 

Anti-inflammatory
5. 1,1’:3’,1’’-Terphenyl, 

5’-Phenyl
43.35 26.21 C24H18 O3S 306 Hydrocarbon Anti-inflammatory 

6. Di-N-Decylsulfone 14.33 26.78 C20H42O2S 346 Ester Antifungal, Antimicrobial, Antihelmintic 
7. 1,2-Bis (Trimethylsilyl) 

Benzene
2.64 29.06 C12H22Si2 222 Phenol Antibacterial Antimicrobial, Antioxidant 

8. Androstane-11,17-Dione, 
3-[(Trimethylsilyl) Oxy]-, 
17-[O-(Phenylmethyl) O

2.30 29.61 C29H43O3NSi 481 Steroid Antimicrobial, Anti-inflammatory

*Source: Dr. Duke’s phytochemical and ethnobotanical databases. RT: Retention time, MF: Molecular formula, MW: Molecular weight, S. caementarium: Sceliphron 
caementarium

Fig. 1: Gas chromatography and mass spectrometry 
chromatogram of the ethanol extract of nest of Sceliphron 

caementarium
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compound 1, 2-Bis(Trimethylsilyl) Benzene (2.6%) isolated during 
this study is reported to contribute to the free radical scavenging 
property by absorbing them and acting as metal chelators [28]. 
Many plants produce phenolics as secondary metabolites which hold 
responsible for their antioxidant properties. The presence of sterol, 
terpenoids, and phenolics and in case of C. rotundus holds responsible 
for its antioxidant and anticancer activity [29]. Androstane-11, 
17-Dione, 3-[(Trimethylsilyl) Oxy]-, 17-[O-(Phenylmethyl) O 
contributes to 2.3%, is steroid, and has been previously isolated 
from plants. The Androstane steroid 3-[(trimethylsilyl) oxy]-17-
[O-(phenylmethyl) oxime]-(3α, 5α) - androstane-11, 17-dione has 
been reported as a unique constituent in the plant Anacardium 
occidentale [30]. These steroids have been reported to have capacity 
to lessen anxiety, seizures, premenstrual disorders, mood disorders, 
depression, and stress, for treating memory and neural system 
damage [31,32]. Although the Eicosanoic acid shows only 2% of the 
nest extract, it possesses anti-inflammatory and hepatoprotective 
properties [33]. These chemicals also show high affinity for 
scavenging reactive free radicals that can cause tissue damage and 
cell death [34]. Eicosanoic acid isolated along with n-tetracosanol 
and arjunolic acid from Combretum microphyllum (Combretaceae) 
leaf extracts showed antimutagenic activity [35].

CONCLUSION

This preliminary study has provided a platform to study the chemical 
compounds present in the nest materials of S. caementarium, but 
further research has to be carried by isolation and purification of 
these compounds so that they can be effectively employed for drug 
formulations in future.
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