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Abstrak

In this article, the morphology of two indigenous Indonesian wild silkworm cocoons from the species of Cricula
trifenestrata and Attacus atlas were identified and compared with common silkworm cocoon of Bombyx mori that
was also grown in Indonesia. The equipment that was utilized for identification processes was scanning electron
microscope (SEM). The Laser Induced Breakdown Spectroscopy (LIBs) was used to identify the elements content
in the respective silkworm cocoon. The Cell from the Type of U-2 OS was used for test the biocompatibility of the
silkworm cocoon under cell culturing. The morphologies are presented in the report and the chemical element
compositions are reported respectively. It is Interesting to be explored that both Indonesian wild silkworm cocoon
have good biocompatibility as the domesticated silkworm Bombyx mori.
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Introduction

Silks are superior material in mechanically,
biocompatible and degradable there fore offer a wide
range of properties (Veparia & Kaplan, 2007). The
mechanical properties of silks in fiber in terms of
energy absorbed before failure exceed all other natural
polymers and synthetic materials, even
high-performance fibers of Kevlar (Meinela et al.,
2005).

As reported in many publications, the silk from the
species of Bombyx mori is well known for its
biocompatibility as biomaterial. The domesticated
Bombyx mori silk has been used commercially as
sutures in biomedical (Altman et al., 2003).

Silk then have more attention as biomaterial since
many researcher recently was demonstrated that silk is
suitable for 3-D scaffolding material. As a scaffold, the
cell growth and spread along the fiber, and the next is
covered all the surface of the fiber and then spread to
fill the gap to form structure of the tissue (Unger” et al.,
2004). It was also reported that the human cell was
adhere, grow and spread on three dimensional silk
fibroin  produced from cocoons of Bombyx
mori(Unger? et a.l, 2004).
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The researches for utilization of silkworm cocoon as
biomaterial as above mentioned until know just put
attention on one species of silkworm cocoon that is
form the species of Bombyx mori. Other type of
silkworm cocoon especially from the wild that is not
domesticated yet should be explored in other to find
more suitable silk material for the better or even
more superior biocompatibility. It is the purpose of
this research to observe the Indonesian source of wild
silkworm cocoons from the species of Cricula
trifenestrata and Attacus atlas to be investigated its
morphology, chemical elements composition and
biocompatibility.

Experimental

The wild Silkworm cocoon form the species of
Cricula trifenestrata (Fig. 1a) and Attacus atlas (Fig.
1b) were obtained from Indonesian sources. The
domesticated silkworm cocoon of Bombyx mori that
was also form Indonesian source (Fig.1c) was also
included in this research for the comparison as a
standard material.

The observation on morphology was conducted by
using scanning electron microscope SEM). The photo
was taken and the diameter was measured. It was
selected 100 single fibers from the cocoon randomly
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and the result was presented in histogram for easy
comparison.
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Fig. 1. (@) Cocoon of Cricula trifenestrata,
(b) Attacus atlas, and (¢) Bombyx mori

The laser induced breakdown spectroscopy (LIBS)
was used to identify the element content in the
respective silkworm cocoon. Due to limitation of the
space for this article, only the element from the wave
length range from 0 to 500 nm was presented.

For the purpose of biocompatibility test, the whole

silkworm cocoon should undergo degumming process.

The detail of the degumming process will be explain
in separate article but related in this article. The
degummed silk was put in to the liquid of cell
culture (DMEM Q media™) from SIGMA. The cell
that was used is U-2 OS from ATCC (USA) and let to
grow for 2 days. Observation of the cell growth was
conducted by using fluorescence microscope with
prior fixed and staining the cell.

Result and discussion

The morphology of the fiber from the Bombyx
mori is presented in Fig.2a. It is found by
measurement that the fiber diameter is 30%
appear in frequency of the histogram for the
size 31-32 um (Fig 2). This is mean that the fiber
size is smaller that both Cricula trifenestrata and

Attacus atlas. The Cricula trifenestrata is found with
diameter 55-56um or 58-59um (appears the same
20% in frequency of the histogram) as depicted
in Fig.3a and Fig 3b. The diameter of the Attacus
attlas is seem in between of Bombyx mori and
Cricula trifenestrata that is 40-41 um (appear
30% in frequency of the histogram in Fig. 4)
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Fig. 4. (a) Marphology of Attacus atlas
(b) Histogram of the diameter of the fiber of
Attacus atlas

It can be proofed by The laser induced breakdown
spectroscopy (LIBs) that the chemical element
content each cocoon are found different as depicted in
Fig 5. The Chemical element content in the Bombyx
mori are: C, Ca, K, Pr, Sm, Cr, Bi, Ti, Fe, Ba.
Chemical elements content for the Cricula
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trifenestrata are: C, Mg, Al, Sm, Cr, Bi, Ti. There are
about 14 elements that are found in the Attacus atlas
namely: Ca, Al, K, Pr, O, Sm, Cr, Bi, Ti, Cs, P, Er, Af,
Ba
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Fig. 5. Cemical analyses result by using Laser
induced breakdown spectroscopy (LIBs) ()
Bombyx mori (b) Cricula trifenestrata (c) Attacus
atlas

It is interesting to discuses here related the
biocompatibility of the wild silkworm cocoons of
Indonesia. Fig. 6 is the microscope observation of
the growth of the cell in the respective silkworm
cocoon for 2 days. It is clearly observed that the cell
are found more in the both of Cricula trifenestrata
and Attacus atlas (Fig. 6b and 6¢) comparing in the
Bombyx mori. This condition can be directed to the
result that wild silkworm cocoon from Indonesia are
more biocompatible comparing the Bombyx mori that
usually use in recent day for biomaterial research.
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(b)

Fig. 6. Growth of the cells (a) Bombyx
mori (b) Cricula trifenestrata (c) Attacus
atlas

Conclusion

The morphology of the Silkworm cocoon of Cricula
trifenestrata and Attacus atlas were found different
with Bombyx mori. The diameter of Bombyx mori
fiber is about half of the Cricula trifenestrata or
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Attacus atlas. The chemical element composition are
proofed different but all are found having good
biocompatibility for cell culturing with note that it
seem both Indonesia wild silkworm cocoon having
better biocompatibility than Bombyx mori.
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