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Changes in Mechanical Properties and Hand of Polyester
Knitted Fabrics by Processing with Sericin
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Abstract

In order to investigate the effect of processing with sericin on fabric performance, basic mechani-
cal properties and hand of polyester knitted fabrics with and withoul sericin processing were measured
using KES-FB system. Sericin processing was carried oul using super electrolyte solution method and
the traditional method.

The results obtained are as follows,
{1} Changes in mcchanical properties of fabrics by processing with sericin were ohserved in bending
ngidity B, linearity of compression LC and mean friction coelficient MIU. B, LC and MIU increased
by processing.
i2) Tt 1s conjectured that changes in mechanical properties ol fabrics by provessing with sericin may
be caused by changes in mechanical properties ol single [ibers because of adhesion of sericin layer on
fiber surface.
{3) Comparison between hand of the processed and the original fabrics showed that hand of original
fabrics does not change so much by processing with sericin.
{4) A sensory test of touch of the processed and the original fabrics was carried out, and the resuits
showed that touch of the original fabrics does not change so much by processing with sericin.

The results showed that scricin processing by super electrolyte solution method is a good process-
ing method by which can attach the properlies of sericin to [ibers withoul change mn hand of the origi-
nal fabrics.
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Tablel  Details of Samples
Sample No. | Processing®  Fiber Knit Structure | Guauge
|

A-1 BLANK Polyester | 56T x 30F Smooth | 40
A-2 bp ' Polyester | 56T x 31F Smooth 40
A-3 SP Polyester | 56T x 32F Smooth 40
B-1 BLANK  Polyester | 56T x 33F Smaoth | 32
B-2 Dp Polyester | 561 x J4F Smooth 1 32
B-3 SP ¢ Polyester | 56T x 35F Smaoth 32
C-1 BLANK  : Polyester | 33T x 18F Tricot 40
C-2 DP Polyester | 33T x 19F Tricot 40
C-3 Sp . Polyester | 33T x ZOF Tricot 40
C-1 BLANK Polyester | Smonth 32
C-2 DP . Polyester | Smooth 32

‘ C-3 SP " Polyester | Smooth 32

*BLANK  No processing

DP © Hydrolys

is Method

SP  Super Electrolyte Solution Method
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Table 2 Parameters and conditions of measurcemcnt on mechanical properties of fabrics

71"[0[)6[_@?_{_5 Symbols | Characteristic Value Unit Measuring Condition
Tensile™ LT | Linearity of tension n.d. Maximum load ; 50gf/em
WT | Tensile energy gf-emfemt’ | Tensile strain rale 5 0.2%/sec.
RT | Tensile resilicnce T Speed ; 0.1mm/sec
Bending B Bending nigidity gf-cm’/em | Maximum curvature ; Kmax = =2.5cm™'
ZHR | Hysteresis of bending moment | gf-cm/cm | Bending rate ; 0.5° ‘cm/séc.ﬂ
Shear ) Shear stiffness gt/em-deg | Shear deformation under constant tension
ZHG | Hysteresis of shear force at gfiem | W=0ogffc
(.5 degree of shear angle
ZHGS | at 5 degree of shear angle gljem
Compression® LC Linearity of compression n.d. | Maximum pressure ; 10gflem’
WC | Compressional energy gf-cm/fem’ ‘ Rate of compression ; 6.6 ¢ m/fsec.
RC Compressional resilience %
Surface MIU | Coefficient of friction n.d. Contactor for fricti;Jll measurement |
MMD | Mean deviation of MIU n.d. 30mm length simulating finger skin
geometry™*
SMD | Geometrical roughness M Contact force ; 50gf
Canstruction T Fabric thicrkness mm  P=05 gffem’ B
W Fabric weight mg/fem’ 1‘

"Measured at High Sensitivily conditions

*Wide type contactor for friction measurement
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Stimulation of TNF-a and NO Productions by Murine Macrophage
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Abstract

Polysaccharides extracted from Isaria japonica with hot-water was purified chromatographically
with an index of TNF- « and NO productions by murine peritoneal macrophages. Molecular weight of
the purified polysaccharide was 8,200 by high performance sizc cxclusion chromatography. TNF- «
and NO productions with purified polysaccharide (500, g/ml) were significantly enhanced to 365.9
pe/ml and 37.3 4+ M in comparison with the values of 2.2 pg/ml and 13.8 # M without the polysaccha-
ride, respectively.

The purified polysaccharide did not cross-react with anti- 3 -1,3- and anti- 3 -1,6-glucan antibodies,
suggesting that it might have a different structure with functional polysaccharides such as letinan,
gliforan and schizophyllan.
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Bombyx mori.
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Abstraet

In order to clarify carbohydrate metabolism in the silk glands of the silkworm, Bombyx inori, the
changes of trchalase activily was examined about the anterior, middle and posterior silk glands from
the day of 4" ecdysisiday 0). Trehalase activity was at a trace level in the posterior silk glands
throughout the 5" instar. In the middle silk glands, trehalase activity was appeared from day 2, and
then reached at a maximum level (0.19U/larva) on day 8. In contrast, trehalase activity in the anterior
silk gland appcarcd from the 6" day, and then reached at a maximum level (0.55U/larva) on day Y.
The maximum level in the anterior silk glands was three times higher than that of the middle silk
glands. Thereafter, both activities decreased o a trace level through pupation. In the anterior silk
gland, northern and western blotting analysis revealed that trehalase mRNA was expressed from 6" day,
and one day later trehalase was synthesized. The immunohistochemical analysis showed that trehalase
localized at the basement membrane of the anterior silk gland. These results suggest that blood sugar,
trehalose, would be used as an energy source in the antenor silk gland cell during spinning stage.
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Abstract

We have developed a new method for the transgenesis of the silkworm, Bombyx mori. This method
couples the use of recombinant baculoviruses with the use of the piggyBac transposable element. One
recombinant Autographa californica nucleopolyhedrovirus (AcNPV), designated the helper virus, is de-
signed to express the piggyBac transposase under the control of Drosophila hsp70 promoter. Another
recombinant AcNPV encoded the gene to be incorporated into the silkworm genome, in this case a
green fluorescent protein (GFP) gene, under the control of Bombyx mori actin A3 promoter and
franked by the piggyBac inverted terminal repeats. Preblastoderm eggs were injected with a mixture of
these two recombinant baculoviruses. Most of the injected larvae hatched and a high proportion of the
newly hatched GO larvae expressed the GFP marker. Transgenesis was confirmed by Southern blot
analysis of G1 insects and the marker segregated in Mendelian fashion, as evidenced by the appearance

of green fluorescence in G2 insects.

Introduction

More than 1 million species of insects have been
identified, but most studies of insect transgenesis
have been restricted to the fruit fly Drosophila
melanogaster owing to the ability to manipulate fly
genes by P-element transposition'”. There also are
a few examples of transgenesis of the silkworm,
Bombyx mori, by two different methods. One in-
volves using an attenuated recombinant baculovirus
vector’ and the other involves using a piggyBac
transposon-derived vector'’. However, the former
transgenesis method relies upon extremely low fre-
quency homologous recombination events and
therefore, requires labor-intensive screening to iden-
tify transformants. The piggyBac method is also
problematic because silkworm eggs, which are
coated by a very hard chorion, are extremely diffi-
cult to inject with the piggyBac vector. These are

some of the reasons why silkworm transgenesis is

not established as a routine technique and success-
ful silkworm transgenesis has only been accom-
plished by a few laboratories. In this report, we de-
scribe a new and highly efficient method for silk-
worm transgenesis that will be widely useful in

silkworm biotechnology.

Methods

Construction of the recombinant baculoviruses

Most of the transposase gene sequence was ex-
cised by digestion of the plasmid p3El.Z, which
contains the full-length piggyBac sequence, with
Sacl and Pstl. The DNA fragment was blunted
using a commercial DNA blunt-ending kit (TAKA
RA). The multiple cloning site (MCS) sequences
Xbal-BamHI-Smal-Kpnl-EcoRI-Sacl-Xhol was in-
troduced in the blunted site. The ITRs from both
ends and the MCS were then excised with Sall and
EcoRV and inserted into the EcoRV-Xhol sites of
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pBacPACY (Clontech), resulting in the creation of
pAcpigMCS. The B. mori cytoplasmic actin A3
promoter and the EGFP gene cassette were excised
from pPIGA3GFP' with Smal and Nael. The A3-
EGFP cassette was then inserted into the Smal site
of pAcpigMCS, resulting in pAcpigA3EGFP. The
Spodoptera frugiperda IPLB-SFZ1AE cells were
transfected with Sug of the recombinant transfer
vector pAcpigA3EGFP and 0.5 x g of linearized
AcNPV DNA (Baculogold ; Pharmigen). Homolo-
gous recombination rescued the parental viral DNA
and yieled a recombinant baculovirus designated
AcpigASEGFP, which was

isolated by plaque

purification’ and used as the “transformation”
virus. Construction of the helper virus, designated
AcpigTrans, which encoded the piggyBac trans-
posase gene under the control of Drosophila hsp70
promoter was performed as follow. The Drosophila
hsp70 promoter sequence was excised by digesting
phspCAT with BamHI and HindIIl, then inserted
into the BamHI-HindIll sites of the baculovirus
transfer vector, pBlueBacHisC (Invitrogen), result-
ing in pHSP70. Two primers were synthesized for
PCR amplification of the piggyBac transposase se-
quence. The forward primer was 5-AAAAAAGC
TTATGGGATGTTCTTTAGACGA-3' and the re-
verse primer was 5-AAAAAAGCTTATACTAAT
AATAAATTCAAC-3. The piggyBac transposase
gene was amplified by using the plasmid p3EL.2 as
a template and pyrobest DNA polymerase (TAKA
RA). PCR was carried out with 5 min at 94°C fol-
lowed by 30 cycles of 0.5 min at 94°C, 0.5 min at
60°C, 2 min at 72C, and a final extension at 72
C for 7 min. PCR products were digested with
HindIIl and inserted into the HindlIl site of pHSP
70. The recombinant transfer vector, pHSPpigTrans,
was used to isolate the recombinant baculovirus
AcpigTrans as described above’ and this virus was
used as the “helper virus” .

Embryo injection and screening of transgenic
silkworms

Preblastoderm silkworm eggs were collected be-
tween 1- 2 h after oviposition and inoculated under
a microscope with a thin needle that had been
dipped into a mixture of the transformation and
helper viruses (Fig.1A). At first a fine needle was
dipped into insect cell culture medium containing
these two recombinant viruses (each with a titer of
1X 10" plaque forming units/ml) and then used to
inject preblastoderm B. mori eggs (Fig. 1B). The
inoculated embryos were held at 25°C in moist
petri dishes until hatching.

After hatching from GO inoculated eggs, newly
hatched larvae were screened for EGFP expression
under a fluorescence microscope (Olympus, Tokyo,
Japan). EGFP positive GO silkworms were reared
on an artificial diet under aseptic conditions at 25
C. The genomic DNAs were extracted from 100
embryos of Gl eggs derived from the EGFP posi-
tive GO insects by using a commercial DNA Ex-
traction Kit (Stratagene) and then used as a tem-
plate for PCR screening. PCR was performed with
10 min at 95C followed by 60 cycles of 1 min at
94°C, 1 min at 55°C, 2 min at 72°C, and a final
extension at 72°C for 7 min by using Ampli
TagGold with GeneAmp (Applied Biosystems).
The forward PCR primers used to amplify the
EGFP gene was (5'-ATGGTGAGCAAGGGCGAG
GAG-3') and the reverse primer was (5-TTACTT
GTACAGCTCGTCCATGC-3'). The PCR products
were analyzed by agarose gel electrophoresis with
ethidium bromide staining and EGFP gene positive
Gl broods were reared on artificial diet under asep-
tic conditions at 25C. Gl larvae were screened for
GFP expression under a fluorescence microscope

(Olympus, Tokyo, Japan).

Southern blot analysis

The EGFP gene was excised from the pEGFP
¢DNA vector (Clontech) with BamHI and EcoRI
and then used as a probe for Southern blot analy-
sis. Genomic DNA was extracted from Gl adults

by using a commercial DNA Extraction Kit

=30==



(Stratagene) and then digested with EcoRI and
BamHI or EcoR1 and Pstl. Ten s g of the digested
genomic DNA was electrophoresed on a 1.0 %
agarose gel and transferred onto a Hybond-N mem-
brane  (Amersham). Labelling of the probe,
hybridaization, and signal detection were carried
out using the Gene Images Random Prime
Labelling and Detection System (Amersham) ac-

cording to the supplier's protocol.

Results and discussion

This new method couples the use of recombinant
baculoviruses, specifically AcNPV with the piggy
Bac transposable elements. One recombinant AcNPV
was designed to express the piggyBac transposase
under the control of Drosophila heat shock protein
70 (hsp70) promoter and to function as a helper
virus for the transgenesis. A second recombinant
AcNPV, the transformation virus, was designed to
carry the actual transgene under the control of the
Bombyx mori actin A3 promoter and flanked by
the piggvBac inverted terminal repeats (ITR ; Fig.
1A).

A fine needle was dipped into insect cell culture
medium containing these two recombinant viruses
(each with a titer of 1X10" plaque forming units/-
ml) and used to inject preblastoderm B. mori eggs
(Fig. 1B). The majority of the injected eggs re-
mained viable, as evidenced by hatching of GO lar-
vae (Table 1).

Furthermore, several of the newly hatched larvae
exhibited green fluorescent (Fig. 1C). Tn our first
experiment, 311 preblastoderm eggs were injected
with these two recombinant baculoviruses, 227
hatched, and the green fluorescence was observed
in five of the GO insects. PCR analysis of the
genomic DNA of 100 embryos produced from Gl
eggs of the five fluorescent GO insects showed that
two of the Gl broods were positive for the EGFP
transgene and each line was established as lines 1-a

and 1-b. About 10-15% of the larvae hatched from
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these PCR-positive G1 broods exhibited green fluo-
rescence, respectively (Table 1 and Fig. 2A). The
presence of the EGFP gene in the genomes of the
transformed insects was shown by Southern blot
analysis of genomic DNA extracted from Gl adults
derived from lines l-a and 1-b, respectively (Fig.
2B and C). DNA isolated from lines l-a and 1l-b
Gl adults and digested with EcoRl and BamHI
contained the predicted 1.3 kbp fragment. After the
genomic DNA was digested with EcoRI and Pstl,
which dose not cut the vector (Fig. 2B and C),
lines 1-a and 1-b had a different hybridization pat-
tern indicating that the transgenic silkworms carried
a single GFP gene insertion. When male or female
Gl insects were crossed with normal insects, one-
half of the offspring exhibited green fluorescence in
Mendelian fashion, indicating that the GFP gene
was entirely localized to a single chromosome in
the Gl insects.

Microinjection may actually impede the ability to
effectively introduce DNA into silkworm embryos,
because it is difficult to penetrate the DNA-filled
micropipet through the hard chorions of lepido-
pteran insect eggs without mechanical damage®. The
conventional method is dependent on the high-level
techniques and complex equipments for plasmid
DNA microinjection’. More creative approaches to
DNA delivery must be developed. We have devel-
oped the new microinjection method, resulting in
minimal damage to the embryo and eggshell. After
the silkworm eggs were pierced with the needle
dipped into the culture medium containing recombi-
nant viruses, a higher hatchability (about 70%)
was observed in comparison with the conventional
microinjection methods (Table 1). Moreover Gl
broods containing the transgenic insects were se-
lected with a higher efficiency (33.3% to 42.9%)
(Table 1). A female adult normally lays about 500
eggs and in the conventional microinjection method"”
a very large number of Gl insects (about 50,000
to 100,000) must been bred and screened (Table

1). In contrast, the transgenic insects were selected
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Fig. 1 Inoculation of silkworm eggs with transformation and helper viruses. (A) The diagrams show the genetic fea-

tures of the transformation virus (top) encoding the EGFP gene under the control of the Bombyx mori actin A3 pro-

moter and franked by the piggybac ITRs and the helper virus (bottom) encoding the piggyBac transposase under the

control of the Drosophila hsp70 promoter. (B) Preblastoderm eggs were injected with a fine needle dipped into insect

cell culture medium containing equal proportions of the transformation and helper viruses. (C) Most of the infected

eggs hatched and some newly-hatched larvae exhibited green fluorescence.

from a very small number of Gl insects by the
new microinjection method (Table 1).

The viral plaque phenotype resulting from inser-
tion of the host piggyBac element into the AcNPV
genome during passage of this virus through Tri-
choplusia ni cell lines is known as the “few poly-
hedra” phenotype and the transposional mutation of
viruses may provide a means for horizontal trans-
mission of transposons between insect species’. The
piggyBac was considered to be recently introduced
into the Trichoplusia ni genome’. The piggyBac
element consists of a 2472 kbp DNA with 13 bp
perfect ITRs and 19 bp subterminal repeats located
31 bp from the 5' ITR and 3 bp from the 3' ITR.
A transcriptional unit of 2.1 kbp with a single open
reading frame of 1.8 kbp is located between the
subterminal repeats and it encodes a transposase

with a predicted molecular mass of 64 kDa. This

piggyBac element has been used to transform a va-

riety of insect species spanning three orders,

0-14

1-7.15

dipterans”", lepidopterans'™”, and coleopterans. In
this study, we successfully transformed silkworm
by exploiting the ability of piggyBac to move rest-
lessly like a piggy between the host and virus
genome, Our new method was simple and provided
a high level of transformation efficiency. This
method can be wutilized to further develop
transgenic silkworms as bioreactors for the produc-
tion of large quantities of foreign proteins, to im-
prove silk fibers, and to study important processes
such as metamorphosis or the acquisition of insecti-

cide resistance.
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Fig. 2 Green fluorescence and Southern blot analysis of transgenic Gl insects. (A) Third instar Gl larva was pho-
tographed under the white light (left) and EGFP-excitation-wavelength light (right). (B) Genomic DNA was extracted
from Gl adults derived from lines 1-a and 1-b digested with EcoRI and BamHI or EcoRI and Pst, and used for hy-
bridization with an EGFP probes. (C) Organization of the B. mori cytoplasmic actin A3 promoter and EGFP gene cas-

sette and location of the EcoRI and BamHI sites in the transformation virus.

Table 1 Transformation efficiency
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Abstract

A TIA-1-type RNA-binding protcin (BmTRN-1} identified from midgut of the silkworm, Bombyx
mori, has significant homology with human TIA-1 and TIAR known as apoplotic regulators and re-
cently reported to function as important factors for either splicing or translation. RT-PCR analysis
showed that the BmTRN-1 gene was vigorously transcribed in the midgut at the gut purge stage. indi-
cating a possible relation to the tissue-decomposing process in larval-pupal metamorphosis. We also
show thal inhibition of the expression of BmTRN-1 by a transfected oligonucleotide encoding the
antisense sequence caused a remarkable risc in protein expression from artilicially constructed cDNAs
encoded by plasmid vectors in Bombyx cclls, depending on the constructed ORF sequences of the in-
troduced ¢DNAs. Furthermore, it was shown that the truncated transcripts [rom the Bombyx highly
busic protease ¢cDNA introduced into the cells increased under the antisense-inhibition of BmTRN-1
when its protein level also rose. demonsirating that BmTRN-1 could act as a regulator especially of
the mechanism eliminating transeripts with possible targets for BmTRN-1 recognition in the authentic
post-transcription process.
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All the Year-round, Germfree Sericulture in Osaka city
using Artificial Diet
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Abstract
We are producing germfree cocoons, all the year-round in Osaka city using all the year-round,
germfree sericulture system we developed and artificial dict for silkworm larvae, the composition of
which we developed. The system produces 30,000 cocoons in a single rearing and 60,000 cocoons are

produced per month.,

Diet changes are done three times during the entire larval period of 25 days and

no other procedures are required. A year and a half passed since the start of production here and no
disease of silkworm occurred. Cordyceps militaris is successfully cultured on germfree silkworm pupae
we produced and it is a source for making health food. Germfree, fine quality of fibroin powder and
sericin powder are produced from the germfree cocoons and these are used for making silk cosmetics
and food additives which are used for improving food quality.

Key Words . All the year-round, germfree sericulture ; artificial diet ; silkworm ; Osaka city
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1 . Introduction

Some of the rearing trials of the mulberry wild
silkworm (Bombyx mandarina) have been reported
" but the rearings under aseptic condition are by
no means complete. The development of the rearing
procedure has been studied with fresh mulberry
leaves and artificial diet at laboratory level'™. In
fact, no report have been published about the asep-
tic rearing of the Bombyx mandarina. Obviousiy.
such information would be of much practical use in
studying the physiology of the wild silkworm and
other factor affecting there growth under aseptic
condition.

We present here an evidence, based on the use
of artificial diet on the rearing for the wild silk-

worm under aseptic condition.

2 . Materials and Methods

Material chosen was Bombyx mandarina, the
eggs of which were field collected in Nagano pre-
fecture, from population in which germ free was
suspected. After disinfection, the eggs were held at
25C in moist petri dishes until hatching. The com-
positions ol artiticial diet used in this experiment
are given in Table 1. KITZ2516 was the diet de-
signed for hybrid strains of the domestic Silkworm,
and KIT4016 and KIT404110 were for the parent

strains.

The just hatched larvae are collected from the
petri dish and twenty larvae were transferred into
styrene cases having the sterilized diet, and the lar-
vae were kept at 30°C. After 13 days from the first
feeding, the diet was replaced and the rearing was

continued.

Tabie 1 Composition of diets (%)

KIT2516 KIT4016  KI1T404110
Mulberry leaf powder 25. O 40. O 40. O
Soy-protein 40. 0 35. 0 41. 0
Tofu-cake powder 16. 0 16. © —
Corn starch 10. 0 - 10. ©
Citric acid 2. 0 2.0 2.0
Sterol 0. 4 0. 4 0. 4
Ascorbic acid 1. 5 1. 6 1. &
Vitamin mixture 1. 6 1. 5 1. 5
~ Mineralmixture 3.0 3. 0 3.0
_ Other 0. 6 0. 6 0. 6

3 . Results and Discussion

When larvae in diets of KIT2516 and KIT4016
were kept under aseptic condition, none of feeding
larvae were found, suggesting that the compositions
used could contain inhibitory substance. On the
other hand, the growth of the wild silkworm from
the KIT404110 isx seen in Fig.l. It is evident from
the result obtained that out of 20 young larvae in
the beginning 11 larvae (60%) were found to spin

cocoon in 16-27 days (Fig.2 & 3). The pupal
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period continued lasted for 14-20 days, resulting in
31-46 days elapsed from hatching to emergence.

Characteristics of cocoon produced from the rear-
ing are shown in Table 2. The total cocoon weight
was (.565g and cocoon shell weight was 4.16¢cg.
The cocoon shell ratio counted as 7.62%. Further-
more, there were marked difference in these charac-
teristics between female and male.

Total length of the larval period was longer by
3-5 days and its variance was greater than these re-
ported by Taniguchi and Ninagi (1983) who fed
silkworms on fresh mulberry leaves, but it was
shorter than that reported by Ninagi and Takeda
(1982) who fed all the instars on an artificial diet.
According to Taniguchi and Ninagi (1983), the
pupal stage lasted for 11 to 53 days with two
peaks. In the present study the pupal stage lasted
for 14-20 days with unimodal distribution. The
cocooning ratio in the present study (55%) was
lower than in the case of feeding on mulberry
leaves, but higher than that 29.0% reported by
Ninagi and Takeda (1982) who fed on an artificial
diet.

Table 2 Characteristics of cocoons produced by the lar-

vae reared on the artificial diet KIT404110

SEX Cocoon weight Cocoon shell % of Cocoon

(g) weight (cg) shell weight
@ 0.678%0.134% 4.704+0.657  6.98=0. 65%
@ 0.413+0.075« 3.613+0. 580 8.78+0. 43%

* . significant

The results in this paper describe the first at-
tempt to the rearing under aseptic condition using
the wild silkworm. The successful use of artificial
diet for this purpose is encouraging. Thus, the pre-
sent study showed that aseptic rearing by the plate-
feeding method was useful for rearing the wild

silkworm.

Fig.] Second and third instar larvae of the wild silk-
worms on artificial diet by means of a plate feeding

method.

Fig.2 Appearance of cocoons in the styrene case.

Fig.3 Comparison of the wild silkworm Cocoon

Right side : Artificial diet rearing

Left side . Mulberry leaves rearing
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Present Situation and Future Prospects
in Produet Development of Silk Sericin
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Abstract

The sericin is one of the main constituents of cocoon and contributes 25 to 30% of the total co-
coon shell weight. When raw silk is used for woven fabrics, the fibroin is available, but sericin envel-
oped fibroin is practically discarded by degumming. The sericin has skin moisturing due to the compo-
siion involved and shielding property of ultraviolet ray. Furthermore, antioxidant and inhibitor of
tyrosinase in sericin were recently discovered. Thesc characteristics of sericin are available to develop
new products, such as fabric, cosmetic, medical product and food additive as resources of biomalerial.
The silk like fibers derived from polyester are developed by alkali treatment tecnology simillar to re-
moving sericin from cocoon shell. In this paper, the authors will review the present situation in prod-
ucts development for the sericin and discuss about the future prospects from view point of the water

poliution under circumstances.

Key Ward . Sericin ; Antioxidant ; Tyrosinase inhibitor ; Silk like fibers ; Water pollution
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