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Abstract: The study aimed to investigate and compare some characteristics of Bombyx mori and Eri
(Philosamia ricini) silks m different forms; with and without sericin. The protein contents were measured and
find out the composition of the silk fibroin and sericin proteins by Lowry method. The secondary structure and
thermal behavior of all kind of silk were determined by FT-IR and TA instrument, respectively. The B. mori
composed of more amount of sericin content than that of Eri silk. FT-IR spectra indicated that the Eri silk was
sinilar profile of silk with and without sericin, whereas B. mori silk showed dramatically differed. With sericin,
B. mori composed of higher ratio random coil and ¢-helix structures than P-structure. With thermogravimetric
analysis, both B. mori and Eni silk fibers without sericin showed higher stability than that silk fiber with sericin.
This is due to the crystalline region of hydrophobic amino acid composed in the fibroin core protein. The
differential scanming calorimetry thermogram of B. mori was differed from Fr1 silk fiber. It is a promising that
characteristics of the silk were influenced by both silk components and silk varieties.
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INTRODUCTION

Silk is natural fibrous protein which was spun by
Lepidoptera larvae such as silkworms, spiders, scorpions,
mites and flies (Jin et al., 2002). Recently, silk has been
focused as biotechnological and biomedical resources.
These were due to their unique properties including
nomntoxicity, biocompatibility and biodegradability
(Foo and Kaplan, 2002).

Silkworm 1s a kand of mnsect which can be produced
silk solution. The silk fibers were mostly spun by the
family Bombycidae (domestic silk; Bombyx mori) and
Saturniidae (wild silk;, Adntheraea pernyi, Philosamia
ricini, etc.) of the order Lepidoptera (Dash et al., 2007).
Each silk fiber is composed of two sub-fibers. Each of
which fibroin is the core. The two cores are coated and
wrapped as together with sericin, the glue-like protems
(Altman et al., 2003). Silk Fibroin (SF) shows excellent
both physical and chemical properties and has been used
in various fields such as cosmetics, food additives and
medical materials (Min et al., 2004; Taddei et ai., 2006). In
addition, SF can be prepared in various forms such as gel,
powder, film, matrix or fiber depending on applications
(Park et al., 2004).

Wide variations in composition are observed,
although only a few types of amino acid residues are
dominant in silk. Moreover, variability can be influenced
by the dietary intake of the animal and the environmental
conditions during the spinming process (Shao and
Vollrath, 2000). Generally, silk fibers compose of at least
three types: P-sheet, random coin or ¢-helical structure
{Craig and Riekel, 2002). The chemical compositions by
weight are, n general, 75-83% of silk fibroin, 17-25% of
sericin, 1.5% of wax and about 1-2% of others such as
hydrocarbon. Silk fiber 1s normally stable up to 140°C and
the thermal decomposition 1s greater than 150°C. It 1s
known that the density of silk fiber with sericin 1s in the
range of 1320-1400 g m™, whereas silk fiber without
sericin is 1300-1380 g m™, respectively (Lee et al., 2005).

So far, the different characteristics between B. mori
and P. ricini (Er) silks are little information available,
especially conformation structire and thermal properties.
Moreover, comparison of the characteristic of both silks
on silk fibers with and without sericin was rarely done. In
this study, silk fibers of B. mori and P. ricini composed of
sericin and sericin free were investigated and compared
both secondary structure and thermal stability. The goal
of the study 1s to explore the characteristic mformation of

different silks.
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indicated that the main structure of silk with and without
sericin of B. mori showed different profiles. With sericin,
silk 1s existed of random coil and ¢-helix structures.
Without sericin, the wave length was dramatically shifted
to lower indicating the P-sheet structure was formed
(Tao et al., 2007). On the other hand, Eri silk did not
change the spectra. The results showed similar with
previous reported notes that the sericin has influenced on
the strength and luster of silk fiber. The result suggested
that low sericin content in the Eri silk is main factor.
Thermal properties of domesticated silk, B. mori took
place in a single step; contrast from wild silk, P. ricini
which underwent at least two steps (Kweon et al., 2000).
This might be said that structure and amino acid between
B. mori and En silk are different. Furthermore, TG and
DTG results obviously showed that B. mori silk with and
without
decomposition. Both B. mori and Eri silks without sericin
showed higher thermal stability than that silk with sericin.
This point might differ from the comment of previous
finds that sericin component should enhance the strength
of the silk fiber. However, with the results of thermal
behavior that sericin free has high thermal stability. This
suggested that the rearrangement of the amino acid
components after excluding sericin was influenced on the

sericin  have different trends on thermal

silk properties. This illustrated that the process of sericin
removing might be enhanced the crystalline formation by
changing the structure from random coil to [P-sheet
structure since the PB-sheet structure could be formed by
those of the fiber reinforcement and matrix, fiber content,
fiber length, fiber orientation, processing method and
condition (Sofia et al., 2001).

CONCLUSION

The different details of protein contents, secondary
structure and thermal properties of B. mori and Eri silk
both with and without sericin were reported in this study.
Sericin, one main component of silk was compared
between domesticated and wild silk. It was found that
B. mori (domesticated silk) has higher sericin content than
En (7. ricini, wild silk). This different composition was
affected to other properties including secondary structure
and thermal stability. The results showed that the B. mori
silk with and without was dramatically differed in FT-IR
spectra, but did not for Eri silk. Those of TG, DTG and
DSC indicated that the thermal behavior was differed
between silk with and without sericin content. Silk without
sericin showed higher stability than another one. In
conclusion, different characteristics could be affected by
silk composition as well as silk vareties.
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