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Photonic Crystal Structure of Male Frog-legged Leaf Beetle, Sagra femorata

(Drury, 1773)
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Abstract

The study of photonic crystal structure of male frog-legged leaf beetle, Sagra femorata (Drury,
1773) was conducted using the light microscope (LM) together with scanning electron microscope
(SEM). The effects of light absorption and reflection on beetle body were also detected using the UV-
Vis-NIR spectrophotometer within the wavelength ranging from 200-1,200 nanometer. Two-tone-color
on the beetle body was observed as metallic reflection (reddish green). With regard to the structure in
middle part of its wing, it was somewhat rough and appeared as pentagon crystals but some areas
were relatively smooth. The stacking of pentagon crystals was also seen on its wing edge. Based on
the light absorption and reflection on beetle body, the highest reflection at 15% and light absorber at
0.8 ranging from 560-750 nanometer of wavelength were divulged. According to theory of absorption
and reflection, the absorption will decrease as the reflection will inversely increase, resulting in better
occurrence of the natural color in this male. From these results, it could be applied for several purposes
including choosing color and materials based on this beetle character. Additionally, it could be
practical used for coating different color in order to add value the products in accordance with

interested buyers or customer requirements.
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Figure 1. Structure of color on body of male Sagra femorata (A) Thorax, (B) Elytron

(Anterior wing), (C) Gap between left and right elytra (wings) and (D) Wing tip
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Figure 2. Scanning Electron Micrograph of

elytron of male Sagra femorata.
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Figure 3. Metallic reflection (Reddish green)
(A) and light absorption (Light green) (B) of

body of male Sagra femorata
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