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Cause of Color in Metallic Wood Boring Beetle
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Abstract: The metallic wood boring beetle is in the Buprestidae Coleoptera, well known
in the family of insects, consisted of about eight-thousand species. In Thailand, it can be
found only two species. There are red legs “Sternocera ruficornis” and green legs “Ster-
nocera aequisignata”. During the adult phase, they often show a variety color of wings
such as orange, blue, green, and etc., More wings no hard and durable. It is classified as
an organic gemology which is beautiful, valuable, and durable. Therefore many people
keep it to made into jewelry and another objects. This study focuses on physical and
chemical properties of the beetle wing by using the advanced scientific instruments. The
optical microscope is used to study the surface and The scanning electron microscopy
(SEM) is used to study in micrometer scale for characteristics of the wing surface. From
the physical study, the variety of coloration is from specific characteristic of the wing
surface of these beetles. The metallic line of the cuticle surface is another important
fact, related to the light reflection process such as the diffraction grating. Therefore
the wing surface reflects the light and causes interference in many directions then
displaying an iridescent in many colors. The Fourier Transform Infrared Spectroscopy

(FTIR) is used to study and compare the absorbance peak of the chemical compound in
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different colors of the beetle wing. The chemical property of the metallic wood boring
beetle wing shows the organic compound of amide, O-H and Si-O groups. Otherwise

the Si-O group causes the wing’s hardness and durability.
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1. Introductions

Buprestidae Coleoptera is a large
and well known in the family of insects.
However, Thailand can be found two
species of them. There are red legs
“Sternocera ruficornis” and green legs
“Sternocera aequisignata”. In their adult
phase, they often show a variety colored
of wings, which known the common
name of “metallic wood boring beetles”
often given to some of them. They live on
trees, bushes, and herbaceous plants and
can be found almost everywhere in the
world, although their frequency increases

in hot and sunny tropical regions [1, 2].

2. Methodology

The samples were collected from
various places and colors then registered
before using the advance scientific

instruments.
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Figure 1 Metallic wood boring beetle

The wings are observed to study the
wing surface by optical microscope which
the resolution is 63X then compare the
characteristic of the wings surface which

different color.
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Figure 2 Wing surface study using optical

microscope

The scanning electron microscopy
(SEM) is operated by electron beam
interacts to the sample which contain
in a high vacuum environment to form
a high resolution image. The images are
formed by the secondary and backscat-
tered electrons that are emitted from the

sample to the signal multiplier. [3]

Figure 3 SEM at Kasetsart University
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Infrared spectroscopy is electro-
magnetic wave method to study the
chemical compound of the samples by
the infrared light interacts to the sample
then the chemical bonds are vibrated
and generated the signal to the detector.
The chemical absorbance is shown by the

specific chemical composition [4, 5].
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Figure 4 Fourier Transform Infrared Spectro-

photometer (FTIR)



3. Results and discussion
The surface of the beetle using the

optical microscope showed a specific

pattern like a scale of fish (figure 5).

Figure 5 Surface pattern of the beetle wing

The most important factor in cause
of color in metallic wood boring is the
wing surface of the beetle which looks
like the diffraction grating. The light shines
on the wing surface of the beetle will be
scattered to many directional. Therefore
many colors are caused from the charac-
teristic of the wing surface. The scanning
electron microscopes image showed the
different characteristic of the wing surface
of the beetle (figure 6).
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Figure 6 SEM image of the wing surface

The Fourier Transform Infrared
Spectroscopy (FTIR) can infer the cause
of color in metallic wood boring beetle
which caused by the organic compound.
The peaks of absorbance which dif-
ference color are the same position.
(O-H group (1731, 3644 cm'l), Amide
group (1504 cm™) ). It can be confirmed
the hardness and durable of the wing
because of it consist of the Si-O group
(667 cm™t) in the chemical compositions
(figure 7). So the wing was hard and
durable for more than 100 years. From
the evidence of the 100 years of textile
ancient, the wing that the maker kept
it made into the clothes still hard and

durable to the present time.
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Figure 7 FTIR spectrum of Si-O (667 cm ™)
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