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Properties of Cocoon Filament of a Thai-originated Race, Nang-Lai and

Nan-Noi, Reared on an Artificial Diet containing
the Powders of Kenaf and Unpolished Rice

Junyi SIIIMABUKURO*, Mayumi HIRATA®, Yoshiki OHTSUKI**
and Toshiharu FURUSAWA™*

*Center for Bioresource Field Science. Kyoto Institute of Technology.
Ippenki-cho, Ukyou-ku, Kvoto 616-8354, Japan
**Kinugasa Textile Research Institute, The Kinugasa-kai Foundation,
29 Kitano Shimo-Hakubai-cho, Kita-ku, Kyoto 603-8326, Japan

Abstract

Thai-originated races, Nang-Lai, were reared on an artificial diet containing the powder of
Kenaf and unpolished rice. The quality and size of cocoon thread of Nang-Lai were almost the
same among these reared on artificial diets containing the different materials, such as unpolished
rice powder, unhulled rice, rice hull and Kenaf stem pith, but the curves of size and length of the
cocoon filament were different among these artificial diets. The experiments were undertook to
examine whether the other Thai-originated race. Nan-Noi, which were reared on the above same
artificial diets, produced cocoons on fresh mulberry leaves or only on a commercial artificial diet,
The curves ol size and length of the cocoon filament of the Nan-Noi was lower than those of Nang-
Ial. The addition of citric acid to the commercial artificial diet improved the cocoon quality of Nan-

Noi race.

Key Words : Bombyx mori, trapical race, cocoon quality, thread size, artificial diet
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Table 1.

Composition of artificial diet which contlaineé various materials such as unpolished rice and unhulled rice

instead of the defatted sovbean. 'md rice hull and Kenaf stem pith as cellulosc.

A B C: D: E: F G :
Vaterials (%) Stanci?rd Stami;ﬁard Unpo.lishcd Unh.ulled Rice Kenaf ]:)efatted
I I Rice Rice hull Stem Soybean
Powder Pith
I\'Iulbe.ryy Leaf Powder 40" 40° 507 500 | 407 w0 | 50
Unpolished rice Powder 22
Kenaf Stem Pith Powder 10
Rice hull 10
Unhulled rice 22
Defatted Soybean 408 0.8 . 403 4.8 e
Cellulose 10 0 | a3 215 215
Choline chloride 04 0.4 04 04
Crolonic acid 04 0.4 0.4 04
Sterol 04 04 04 N4
Ascorbic acid 15 15 15 15
Citric acid 2 2 2 2 2 2 2
Vitamin Mixture 1.5 15 L5 15 15 15 L5
Welsson's minerals 3 3 3 3 3 3 3
Total (%) 100 100 V | 100 100 130 ‘| 104 100 N

1) The fresh mulberry leaves were dricd and then crushed into the powder In a short minutes. which was contaned

in the Standard [ .

21 The fresh mulberry leaves were sun-dried. and then crushed into the powder. The powder was contained in

the Standard ' and ather artificial diet.
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FFig. 1. The days of each larval period 119 through 53 instar) on Nang-Lai which rearec an various kinds
of artificial dicts. A Standard I, B : Standard I, C @ unpolished rice powder. 1D - unhulled rice. E ! rice

hull, F' ! Kenaf stem pith. G @ lower amount of defatted soybean powder and larger amount of cellhalose

than those in Standard 1 or Standard II, respectively.
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Fig. 2. The body weight of the larva (NanglLai) at the 37, 4" molt and just before spinining.

A Standard 1, B © Standard I, C : unpolished rice powder. D @ unhulled rice. E © rice hull,

¥ Kenaf stem pith
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Table 2. Cocoon weight, cocoon shell weight and shell weight percentage of the silkworm which was reared on

arlificial diets showed in Table 1.

A B C: D E: F
Standard 1 Standard II Unpolished  Unhulled rice Rice hull Kenaf stem
Investigated items (n=10) {n=10) rice powder (n=10) (n=107 pith
(n=10) ' (n=10)
IS Y T S T T 2 N A
Cocoon weight 083 | L17 | 075 | LIl | 064 084 075 | 054 | 072 | 089 | 061 | 103
(g) +012 | =012 | 2006 | 016 | £019 0117 006 | 2008 | +014 | 002 | 006 | 000
Cocoon shell weight | 114 | 128 | 65 | 122 | 65 77 95 | 47 | 89 | 95 | 95 | 132
(cg) 190 | =165 | =160 | =264 | =151 +139 =160 099 | 173 | =113 | =113 | =128
Shell weight 137 | 1L | 128 | 110 | 107 92 128 | 87 | 124 | 107 | 148 | 129
percentage (%) £120| £0W | T250 | 136 | =069 *074 +250 +082| +002 | £147 | 076 | 038

Table 3. Cocoon weight, cocoun shell weight and shell weight percentage of the silkworm reacd on fresh mulberry
leaves. commercial artificial diet. and standardI (B} comtaining unpolished rice powder (C) or Kenaf stem pith

{I" instead of defatted soybean and cellulose, respectively.

Fresh ‘ Commercial I | Commercial ]I| B C: F:
Mulberry | (n=20) (n=18) * Standard IT Unpolished | Kenaf stem
Ttem (n=20) | {(n=10) rice powder pith
i (@n=9.%p=10)| (n=10
N
Cocoon weight 074 . 105 A 074 | 099 | 072 093 075 111 | 064 | 084 | Obd -1.03
{g] =009 | 012 006 | 0111 =011 =008 +006| 016 =019 | +011 | +006 | +009
Cacoon shell Weight | 102 118 1418 123 } 9.1_ h -10.7‘ ah 122 65 77 95 132
(ca! =159 | +160 143 21731 281 147 160 | £261 +151| +139| 113 +128
Cocoon shell 138 | 112 147 | 124 127 115 128 | 110 | 107 | 92 | 148 | 129
percentage (%) +086| +075 *107 | +107 *326 *+141 *25 | 2136 +060| *071| +076 +088

noHELAWE

7K (K) Z%Satandard [ & T &1 FEFOE YR
L7z

ft>T. WAEHDLAL LEERELRLEES
B, oOME» AL 7+ 7 AKX
(Standards [ * II) &IZFMLEWESoNWL T &
Bhdrolz,

FIT, LK (C) havizr+ 7 (F) &%
ANLEFCHET L /-Nang-Laips & 2HEECHE
L7 Nang-Lai?ii, o WEER (Commercial
[£1), BXURHEERERHEY & {rSlandard
0 (B) CHTTL7NangLaiO ot g % ez L
7z (Table 3). FOHF., Lk SHERT B

THELAMEENC, wITho ATEHXIZS
WTHBEHEE TR E, Mg, WESAIZEIE
FAFZRZASN R, T, LT ELH
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Ry 1S
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Fig 3.

Curves of the size and length of the cocoon filaments of the Thai-

originated race, Nang Lal, which rcarcd on the lollowing artificial dicts,
AT Standard I, B © Standard I, C | unpolished rice powder, D © unhulled
rice. E * rice hull, F  Kenal stem pith. G @ lower amount of defatted

soybean powder and larger amount of cellulose than those in Standard T

or Standard II . respectively.

Tdh-oiz, mEAA D (Commercial T) Clidte
OAEIL34d 2R AFOFMA0mM TiElod &
MAD, FEEH2dTH-7 Ihizhil,
FIX (D) FWARIE . Lo b R
iAoz,

FRlbA e flf X (AL B, C, E. F&G
Tk, 7Ll v aw ) —a2atefE (A
R EI300m &4 L AEOERT L6 d T,
ABOFH320mTE15d B 2, B2
d THotr, RHEBENFESSUHEE (B) CiX
AHEH5280m T 2 d HiERE—h s
oy, FhllhoRECIa i # I
{Tradz, ZOMENEY F7[E (F) TLREET
ol KRR (C) TEEomE
i2d &M<, NEOHI0mMmTIE L d & 36
{40, MEEHL1ATHo70.

Pl b 5 iz EERER O E G L - THhRIdE
eHIEFS L DR X OMRER LA N E
REDLZEDTho7tze B, IRAFEANE

3
J

TR

&

WE L FFHI TRl d o 2008, 2ol
EOBRMNBOEEIT2 4T, 300m T TR
7240, 400mTOMEILLSd TR ), Ll
05d RO PpEpoi, o T, EIHTELEL
MPERLT L ZHFRICRET L4 00 E
FABE, rr7ERAGAZINLRIFRRESR S
ClIMR e BEL I ML EZ NS,

=

[

3. 3 Nang-Noi®b ATERHE WY

LI #s BT Table Lo T ATEEZ AT
Nang-LaiZ fal & L 7285 R CTh AP, TR EREE:
& A WAbELOETRER THRE 217w S Nang-Noi
T Table 1O & TR oA, Lo Ly K
R LA ERRT SO TIET SRS TH
Fre bt Nan-Nolld {0 ATFFRZ AL
TRAMT RS AVEPEL & 5. £ - iR
MU ERAGHEOAEETLI ENTE
FoC, RERELTINER D THE L TR
OWEEBE L RS Table 417 U7z, BEF



(2006) Nol0

Table 4. Coceon weight, cocoon shell weight and shell weight percentage of Thai -originated silkworm, Man-Noi,

rearcd on fresh mulberry leaves and commercial artificial diet

Fresh mulberry leaves Commercial T Commercial T + Citric acid
Investigated itcms (n=20) in=10) (&n—10,%n=7)
R ; :
] 0.64 091 050 (.09 0.7 (.34
Cocoon welght (g)
=004 =306 £0.03 +0.04 +003 =010
_ 70 8.1 59 13 81 80
Cocoon shell weight {cg)
+{).86 +(1.84 +()52 +0.64 =072 =121
o 11.0 89 116 7.3 115 2.1
Shell weight percentage (%) )
+035 = (.68 067 *0.72 +(0.84 046
n AR L 2oL
07 - Neng-Lai T —&-Nang-Lai
iy = Nan—Noi 35 b == Nan-Noi
3.0 ~—Nan-Noi YV IVBEN
—20 =
:2 25
= c
als o20
o ©
o 215
@1l “
1.0
05 1 05 |
\ 1 N ) 00 [ [ [ L 1 [ [ (] [ ] 1

0.0 L1 | I TR T T |
40m 120m 200m 280m 360m 440m

Length of Gocoon Filament from the OQuter Layer (m)

Fig, 4. Comparison of curves of the size and length
of the cocoen tilaments of the Thai-ariginated races
between NangLai and Nan-nol which were reared on

fresh mulberry leaves.
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Fig. 3. Comparison of curves of the size and length
ol the cocoon lilaments of the Thal-originated races
between Nang-Lal and Nan-noi which were rearcd
on commercial artificial diet T, and cffect of ciiric acid
added to the eommoercial diet on the curve of size und
length of Nan-Nai cocoon filament,
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Difference in Sericin Protein Among the Silkworm Strains and Varieties II

Masatoshi ICHIDA®, Yoshiko MIURA*. Kaeko KAMEI™* and Saburo HARA™*

*Center for Biorcsource Field Science, Kyolo Institute of Tcechnology,
Ippongi-cho, Ukyo-ku, Kvoto 616-8354, Japan
**Department of Applied Biologv, Kyoto Institute of Technology, Matsugasak( Kyoto 606-8585, Japan

Abstraet

In the analysis by SDSPAGE of the cocoon shell prateins from each silkworm varieties and
strains, different patterns were oblained except for a commaon buand of 23 kDa. In comparison
with the cocoon shell proteins from mulberry wild silkworm, Bombyx mandaring, and silkworm,
Bombyx mori, no commeon band was detected in SDS-PAGE anaiysis. In the comparison of 4 slrains
of the "Koishimaru™, the cocoon proteins of the “Koishimaru (Miyazaki)™ and the "Koishimaru
(Watari)” were similar in SDS-PAGE patrern and those of the “Koishimaru (Shiga)” and the
“Koishimaru (KIT}" were alse similar, But these patterns were different in the detail. In the cases
of the "Aojuku” strains, the “Daize” strains and the "Nd” strains of gene mutated race, different
electrophoretic patterns were obscrved. The cocoon shell proteins from the identical varieties
exhibited different SDS-TPAGE patterns when bred with dillerent diets, the natural mulberrv and
the artificial diet. Different electrophoretic patterns were also observed in cocoon shell proteins of
parent silkworm and the mating F, silkworm.

Key Words : Sericin protein, Silkworm, Strains, Varieties, SDS-PAGE
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OFt 46818 51%

2. 2 EBe YEHBEORS
SDSPAGEZ{TH &/, WEF w35 ED
fhilibuffer 5 £ G ML OmE 2 fr o 72 b
Ly DVEFRE R (1975) ok (1) 02ME
frbuffer pH 909 CY8C 2 BERJFRILE, &L 8k
(18000rpm 20min.} {2 & 0 MEESME L RO T IV
VST T [17]. (2) ZodiEs &
k1)1 (ULTRACENT-10 TOSOH) 2k U8
fiig#E# . SDS-PAGE# 79, (3] iMMbuffer®
2% SDSE LUFEM urea® &$10 mM Tris-HCI
pH 70i25%5E L. 25T A8ho04eth T CHE ¥ » /3
HOMH Ay 2 0raE (18000rpm 20min.)
L. TT#EME S % SDS-PAGE T fi. (4] 2%
SDS. 5% Z-mercaptoethanoldB U E8M urca®

_10_



E#10 mM Tris HCl pH 7.0125%5E L. 25T 48hd
FITCHBy » A7 oMl F ATy El s
{18000rpm 20min.) L. W& Mm% % SDS-PAGE
THrfie

AR THRE L2 L9, TWElma & L ks
Z G0 L30% VB Enh,
BMeot) L rER (25~30%) ARk L A k3
MR, 7474 LBl Twadh
FEZBE L, SDS-PAGRIZ & 7 ¢ 7u o b ls
T 7z,

NGO TR, BB Y 23y Eiftbuffer
B LU R TR L, SDSPAGELL & 7 [k
¥Ry EOERYAMS L.

2. 3 SDSAKYFTZYNLTI NERIKE (SDS-
PAGE) (C&3RTE

2. 2O#R Y&, Wilibufferi 2 % SDS.
5% 2-mercaptoethanol, 8 M urea® fiirl0mM
Tris-HC! buffer pH 70& L7z, SREERHE ST
WL OMRL T RS, Ty Py
Fa— TiICFEA0mg. Hittbuffer 1mé &I A .
25T 48hfMH L 7-. 2058 (18000rpm 4T
20min) 2 & o TnlEAR & LB GEEAE) L2 orEE
LAz (E1).

SDS-BY 77 YT I Pl ikE idLaemmli
{1970) O H i 8 UAT - 72 [15]. 14%F) 77
LT ESAL (6% 9em) ML, BHFLZmA
CTEAAEL., KEE TR, SLEEEL. VA
7 CBB (HIeiid T3S (T T L /2

B, 9TEv—%—& L CBovine Albumin
(M.W.66.000). Egg Albumin (M.W.15,000),
Carbonicanhydrase (M W.29000). Lysozyme
(MW.14,300) #WHE L7z,

3. XBRER

3.1 &)Y mHEORFER

(1) &> roEiddn (1975) OlE02M
T 7 figbuffer pH Q0 TI8T 2 hiMili%, E 008
(18 00rpm 20min.) 12 & DS & RiEn 7L
U TESMST TIT . TR E & SDSTAGELS

(2006) Mol

# 40mg

i
2% SDS
5% 2 —mercaptoethanal
8M urea
10mM TRIS—HCI PH7.0
1ml

25°C 48h

1= iy 18000 rpm
4°C  20min.

A SRR

1 @By - rgoilFik
Himi - B CENL S EROBLREREI B E,
Iy Xy Fib 2 F o= 7R AOmy. fiHbuffer 1 mé
#hA . 250 4RhERE L, =058 (18000rpm 4T
20min.) 2 & - TOEER & RREAR (e Lot L /-

3|

IOy YORE T RAB TR FaEsd
TET. B LREMREP R LN o 7.

[ ot E > + 1) 3> (ULTRACENT-10
TOSOH) 12 & 0 iR %, SDSPAGEZE 1T - 72
AL ZOHFETLIAMER Y PRI Skt o
7
(3] Hilbuffer® 2% SDSHB L FEM urea?®
B 10mM Tris-HCI pll 70238 L, 25C 48ho
FETCEEY N BEoREB 2TV, &LTE
(18,000rpm 20min.} L. #li&EME 5 2 SDS-PAGE
T L7 RT S YIIE 48 ISR C 3 ho
72,

(4) 2%SDS, 5% Z-mercaptoethanolds £ ¥ &
M urea%® & ¥ 10mM Tris HCl pl1 702550 L
25T 48hDEI T TR » 237 HOMM 247,
ELAEE (18000rpm 20miny L. WM T %
SDS-PAGETHHT L2458, LML F
AR S AL,

ZHE DRSS itbuffer® (4) (SRR L
-

P



ECEiR ki

3. 2 AHA2RHE - RBEL N THORE

74704 EMELLTVWEIENEEEL,
SDS-PAGEILL Y 714 704 L HBEITo 72,
ZO¥ER, 71704 (H$H :350kDa, LK :
25kDa) ETXTCORBTHBHELL TS EIXE
ABWI LAHRETES (K2). ULEOKRIHER
I2& 9. SDSPAGEIZ L 2B@Y » /v BOER
YA 7.

kel £ 2 il - REB OB 7 32 HOSDS-
PAGETIXZ D/ FAMER S L7z, ERikED
DIy — BT 5L, WEOMHE - R it
slL7oHAM, HPREEM, PEME, KNS X
UCRETFRAEERTIC BT, #Elh 1 o5 -
FAMTRI—B L URZZEHD/N Y FOFEED
BHohi, KEFIL LT, I3BLU4IZHR
Liz2HAMES XU ETEDOE KTy — > %
Lo

2 ) 2 (Bombyx mandarina) “C\L, 51 1 2 (Bombyx
mori) (2R GNAROEED /N FIZFEET X7,

kba MA B CD E F

66

45

29

14.3

B2 74704 DRBEIZIZHRY >V HD
SDS-PAGE
gL, RDIVIORTRERKEHW, SDS-
PAGEIZ & 271 704 v EQBWT%1To
7oe B, GeliREIX14% TH S,
M : Molecular marker

A, 724704 B . KiE (EH)
C ki (Bdh) D . & CH4EE)
E . ik F : Bt

AHEIZBVTHL, 273 (HA) Lr7a (F
E) TiEkB&PHSNIZRL -7 (M5).

HAGROGIE L LTS NAL617T/ AL
4 FMFEIZ BT bR THE L TV 235D
ah/ (H6),

WA, KERKS L VBRI TFERERMT
HHBMBRFROWREY v /37 BB T LT
WWARED S,

ZESFFEALFREFTOMR Y v\ 7 HOR
BTk, L Aah M amfldFE—afET
HHIZL DL, FROMMEIZE DN FIZ
BOARGIL (7).

BHAA 22 RESE-#BIIBVTH, KR
LB Y v R BNy PR -TWH Y
WL 7,

4. ER

FRETIE, 7 ool - REMIZBTSBEO
WEy oy EoMmib AL, WY 2 Ho
LZREEEXHBEL LT, SDSPAGEIZ & 5 f##F
{17

SDS-PAGEZ 1T ) I2Hh 7= . FiRgy » 732 BED
fhttibuffer B8 L VI B EOMTH 21T 272 BRT
MRz L IR 2 OE#BE L (1975) DF
i# (1) 02M:k 7 Bkbuffer pH 90HT98T 2 hithih
., L0578 (18.000rpm 20min.) (2 & V) H#%k
L EDT VA ) ELETTITVT7]. REL
7oRE R, WIEMHE 5 #SDS-PAGEIZ L D28 Fd
M A RAASBE A NY PSR TE Y, M
nikEHEXBON Lol BHIZ, (2) 20
Mzt b3 (ULTRACENT-10 TOSOH)
& ) IR R %, SDSPAGE# o745, 20
FETHHMERZ Y FABH s b o/, £2
Thiibuffer® (3] 2% SDSH L '8 M urea®
& 10 mM Tris-HCI pH 70125%% L. 25T 48h®
FUTTHBY v /2 oM 27w, w058
(18,000rpm 20min.) L. oM 7 % SDS-PAGE
Totil7ze ZOHETHLEEL Y FIZHRAT
%23, [4) 2% SDS. 5% 2-mercaptoethanol
&£ TF8M urea® & €10 mM Tris-HC| pH 7012 5% 5E

1P =



(2006) NalO

kba m A B C D E F GH I J K L MN O P QR S m

Ry

14.3

K3 HAMRERS 37 BOSDS-PAGE
m . Molecular marker. A : %#. B : #%# (PEH). C: A% D &f (Fi§). E: /AL (EH). F /]
AR (ER). G:/ANER (KIT), H:/HA (B, 1 #F8 (WK, ] HEKSEH. K110, L 112,
M8 N 40l O:Jl. P J2A. Qi EBH, Ri¥H, 8 1%FR

kDa m A B CD EFGHI J K LM NO P Q@ RSTUV Wm

66
45

29

14.3

4 Ry ~ /7 EDSDS-PAGE
m : Molecular marker. A : #[I##§. B : 28, C :#¥idt. D 3124, E : #¥21. F . $EMm., G : B, H:
Kig (RE), 1K@ (8F). J k&L K: KM, L&A, M:107, N:115. O0:965. P :4D. Q:
CI5B. R:CoB. S FE. T & ¥, U 5B, V.Hx% W.#HE

_13_



Bl 10/5: 1

kDa M A B

e :
K5 3R> /32 EOSDSPAGE
M @ Molecular marker
A Bombyx mandarina (A %)
B . Bombyx mandarina (W1 [x])

kDa M A B C D

M6 ARA4RFHEOBREY > 737 HNSDS-PAGE
M : Molecular marker

AEA (FK) B /vAEH (HE)

C:/Mai (EE) D:/Afh (KIT)

kba M A B C D

66

45
29

14.3

M7 ATHEEGEFEBIUCRERATEEEY /7 H
@DSDS-PAGE

: Molecular marker

C NLfEET, TF

P REMT, TFY

CALfRSEE,. £ (A1)

CRERE, &6 (I

oDowr =

L. 25T 48hO &M T THikEgy > /37 Bt %
v, LB (18000rpm 20min.) L, BT
4% SDS-PAGETH#T L 7:5ER. ZHOBIE %3
v Fhok sz, WEEESG L L THiRE S o8
7HIZI0DH30% /LN Lh b, BEPD
1) | (25~30%) AL L LIRS A
fodd, 74704 8TBELLTWARNhEZEE
L. SDSPAGEizk D 71 704 v L lh#iaiT-
7o TOFR. 7179414 (H$K : 350 kDa.
L$H : 25kDa) X4+ _XTORBTIHELL T 5
LIZGABWI LAHRTE . L LOKEEE
XD, BB 7 BB buffers & Ol &
HxiEL. SDSPAGEIZ L 2@ s » /37 D
TELIREL .

R 1 20t - REREIIZBIT ASDS-PAGED
BR. BHONY FPHRETE, R L oTRT
DHA B LTRENSE /Y F (23kDa) &

_14._



L,

A4 aOREEEFREEN T S[1920] 773
T AT HD L EHo/ >y Pt an
T e aEN SO, B Y Nr HOE
Bl W oEFHLEZEZ S, L., M
NLB (RSB gEL s L D BEGE ST, B A O
REAn =28T, 77208ty irhhsdEO
FIaLFELTHL PG, 2739430
ME—DHEMENTHL LS 519, F 72,
FroTWaoBEERI L sThH ATk s)20m1k
W HEIIBCThS, AT 23RS
T ThHAHE L TWA[20], 1LH (1978) (3.
SO IEEL) o7 I REETFEE LD
LEER) T IEWEEESH D 7T R
L Y AT RS RIS S B L R

L2l RIFFECIL, HEOBWMBY /37 H
towfdﬁﬁtfﬁ%f\%%&ﬁT%ﬁEﬁ
HY. WEDREEOB S REGH, BHOEY
WL ADhEmRE LA RERhvEERZ L,
—H. OFRTFRRENS 2 7 26k = ECTHII
SR TIMBORELR LT, Zh
o angE AR, HAZ 73 n=27CH

DML, TEHZ73En=28THs & #H
EH091s, mEYFE R TR, BED
TEZARELTYwA, 77313, BEOEE,
frfh, &80 HER, fUW?#U/mLTw
IR ARCHIC X AR L D M ERISEH i
AH19]7:0, SR ILIIHITALENL A,

B (1790) OHIOERE b ahid, B
ok BB RS Lok LCREHECLEA
S, HWRRITOWCE Y IE20E (1887)
b EENIL v B LA, BT (1902)
I U&Himd%ﬂ%%ﬁﬂgttmm 2]
B/NECHEOEBRESEC. B AL, B
W& E VIR T DL LR Th ANk
Bl A TER»HERBL Thraz b
Vi REEAH S [18]. mEARLZ=HMEA . S
#OUH WEIRFLRTRD ITREESILTWIzh
HAT, B 0ERIZoEEL. BEREL (G
BPEEEOMEIFHETH ~AFFr R LT3
[1&. A5 MEEE AR Mo bhen, K

12006) Noll

FZER T L TV LA RO B2
o7, FORRIRERE CHRBEIZE IR L
THY . DMALORRFEHICRT T2 LEY &
HEFzON SRR L 24RO LD
B2 Tid, BLFL BYThhH. MR
(EE) . AARF KIT) . ISTOFEEIZENE
f%‘$%“%%*ﬂ ww%r%ﬁ%?%ﬁ%
THRESHL Ml (B 22w Tid,
E#b%%mﬁmﬁmﬁkt $@A®mnﬁﬁ
F h[22], FhlllE, ZERESRERES TR
FoMERF S A, 19044EEI IR IZ iR S R
B = ANER CKIT) &, i <& $19904F
PIRT. B ETEAABE, L R2IIMEEN R

JT \43

Mo, MOH GEEY F HERE, W
sy, BTN, ML RITTH D

EV Dl s e ELMEATTHE ST
W R E TR, UHDERRETH 7
I — KRR A o #E OB HHICI TR
i, FOE., BET IR TVWLRKTHL. £
Foo AL CHER) X1TO0MERTIERFE () R
WITorlfi AL, 19474 3 TR BEMEHER
TIHRFF S L9695 12 RS TARREBE T/ A A
(HH) L LTRERE L TV AT 109512 E
KA deap b B R alEE X D i s, RS
THHFLIAKTA L, TS ORBOMLHI
THLPEIPE, BRIRENTELTHS
PTIkAnI B, %imxﬁﬁﬁfiﬂﬁﬁ
FiZBWTENREFNSM I OERE X B
Vit IR RGO ER S 7 m@?’f%ﬂﬁﬂ
AEIFLNL, S0, WAFKOBALTETE
Vi, ZOITROWTHE, SHEAHRIRAIDEE
Tdhh, 2 IZAT, PNALFRMEIIBT 2 RENE
DERIY, AV vy FlIonThar, G
M CEmEY BT A (5, AR (BE) &b
O# KIT) #B w2, L, @l
v FICHEGA R b, Bk RBEARE R
ANAAHMIC BT L EARE O R EEST
SL, . NRR (B EAER (BEE)
DWGTIIHARAEL Y, FFioERL (TH) &
F100F B IRIR Tl g 241, BERETE 1R
FEE LTHEASINTEY, MEFRA D v —Hy

_'15_



T AT R

v PR AN, MERCRELEL D Ehih
R L Cuhwa st s, 72, /A
FGEEY LAFRH KIT) XT3 =238 B
BT wA o2 T, AR (EE) O
AT 2 A, AGH (KIT) om%
BRALLTMENENEZ L. FLEEHTES
T AL, AEORBENGTLENTES,
DEEEE A, ARBELERALZIAALIIBT
b, SRR AUETH S

HI RO M AL, 1852FE, HAREAR 0 F
HHMETHEEOF A I ER L. BEOHIE
ASHET, BEAEARITE S, 18T TFEEMILY
Aah, GRS, BHE, BREICRMRET
T4 18] FaRE, #440. R (B i3
NHTH LR EESBREG L EMBIZES S,
I995E I AT RRIZGEE N, @THL7-L0TH
Do HE CHAEH) &, RERFENRSR F L
§®E&uihm%ﬁkﬁﬁ‘ﬁ&,‘;®ﬁﬁ
% REE CAAMR A A O R %170 [18],
WEANEIZES SN, 1997F A ERICSH S
nr, PLLoaFicinzg <. Fiids 4 oS54
WHLIHMEEFOBET. HH (T4H) i
FRLRVWERE G A A aONRHEERL G
FFHOENEL LB AN, #RIC, FEL
B £ Tl B EER RS CHEH O At
IThivThnih, ThaphhHFREFI BN TLH
AMERFELTHLEEFLLND

Zofll, K2 B, BETFEAEEICLD
VY EE SR TANGRAT & ik EMEOM S
TaPFEL:., Chbefeflid sl R
MEShbhtwbahtailsBnwTdh, BETOs
P23 BN S A E S D LA S A
fonfze F/o, T I /ERMNL A A oG H - Rk
MTHBEEDALR LT I /WA EH LI LHARE
anl2l], FefE - RFECESGOWBEK Y » o8
FERIAL LTV A EAEMIT S L,
SFOFR L LMB Y 0y O E L TR
TLIZHII, RETHB - ALRMEERE - %
L7z, o8, G L EEE - ATHEE
BT L 72RO AEAREZL S A, WS s Mg
VRS N BIIER LTSI EHEET

7o HOR (1973) BEGTHEM S A TRESTHEO
WlEe) e OB s, BRIl R L Es
N LFAHSERO 3P hunlikE LTwa
[23). LAl B (1994) HEEFHELLHALH
FETmOL) Ly EREBEOFNFEGEHREL
(247, AHISEGEB Y /<7 BMITROES L
BHs., CNEFTOFEETME ATHEFATEO
EHEL, 714704y, L) rn7 3 I EE
ML BE 4 AR B i [2325), AT R
TAT o F2 RO E TR A, AT RN
2 BE23] %87 4 0 A 2 X RIS Tl
BR8] R FOHEVSH L, ZOLIIC
WHFOLF L, wECHAECORBIITX
AL RO R S OB ATE L A
e Cld, ERKEICIVERE Y oy BICHHE
PEATES G LAz A F O A LSRR 2
HELTHEY, 2RI TET L,

FtEH A & RE L TRONH A ID@EZD
BEAUKEDOHRRTIE, Beho7 P IREL
T dAY FHENTEHOSE (A5 12X b e
P, HWNE A A DRy LNy B IEHN S
oo s, BEORMASRENIZERE LS TWVE
sEZ LRI,

A 2l SRR OBE Y L7 HEIEA S
&L HATOBEA S G AR (1984) 14,
OAFE g L ORI 7 1 70 1 > THHIZ>wT
SDS-PAGES# L7:#5 5%, BEEOENMNIRELS
N PP L. Fl—h 7« 704 2% 0808
EETFAY, AN E PR AF O 2 13
Fm <, o HELE2TOHOHMOBER
CRIB L, BIaNERNS S L TWA[26]E LT
o ZILLOEMITDL . AR TOFKRIL. ¥
>Ry EORH OWE AR OV I A
ELEE, FNNRELCRH TRROLENEL
LI E DS D EROMIRT RS L HE
A EELI,

D LoRfE - Ziilotsiic L hRBHENTCH
EXIKEIRAHE L Tl 2 Eden, BRIKE)T
F—vilk - Tt s A of#E - REr bl
7z F0#E %, SDSPAGECHBMIZETET L5
73y F (56 kDa. 44 kDa. 185kDa. 14 kDa,
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&2 SDSPAGEWZ X 2N 1 2 QL&

HAT @E;E DEE HNE RSE

(2006) NalO

B

= =
ORI o 288 o5 8

1-11-
B |
7w = e NEs-vE
B &
|
% |
%
x.]

eRal AR
100 =M
| ®E u
. N off W
w8 B E
u N %5 W
J2a = 4D
El -ss.
&R o
e N
#E N
0
L

ERiE RHEHOBIKE/NFI—2(LY, HEOG
56kDa. 44kDa. 18.5kDa. 12kDaD/\FDHE|AEB TH
BLEERERLE. 82 FITO20VTE. BD LT

r
~0

12kDa) DN/, CNBEDINY FOF I
I0hAanHE - REME L8R, OfE -
FAER BRI/ = VB Z L TE
72 (F2). BUHL /MR 5208 FiHk
BTELN A amfl - AL, Y 4 293354
R Th-7-Z &hb, Ml - REEICH2D

RIZF AL
ppygm OrE XEE e
10% #% 2% 5% 1mfE 2&RiE

.40 l ,JE)

&
-:1

d 90

A B
sl B
e
e

L]
w
[

— -0 N 0o N W
a0 050 B0 R0 50 50 Bo
EARER kR S R

2
2

1 GiE
B 15E
2658
B 15E

26niE
14 kDa o
W12 kDa B iam

BEt 46miE 54K

M 56 kDa
B 44 kDa
18.5 kDa

DEROHD Z ENFHETEI,
AFFFEIIBIT A BB ORHRIZL Y, @R
WX Z DT AN HPEREL T 5 Z LD HERE
TE, BRPIZREY Y E 70704 2RSS
L DY NNV EPFEL TR LEZILNS,
HEREDBIFE TIXSDS-PAGEIZ & % kB § 2



Fgtt TE:

NCHETL T h 2, SiEs s h ot
Thde LHL. DBEY -/ 2 EDH A IR
BCOW & D d@ Aty 4 Il - R o e
el 2 DA WERTE, D% v s HoB e it
FOWIRET RO L LEL . WHOEBELTLZ L
HUFETHA I L, 36 ZEERMANE, EHOMETT
ELTHBOER~OB AN ThIL, [#
El MBEAE] (CHREAEO L TR 3T~
ELbsmshaEEAE 2 T 27]. £
sy S BN S ML LSRR R e N I
HA oWt iThittwya 28], S0k bt
HERFET L LT, $L7NL S OIE
B RS DA aoltEE Shh b

7 aOBMRMERCIREICL VB ATREL S
LEBEZTCHD,

A

B R FTT A L0720, TTRL NS HE
B F L AL T S S R
S EL Y REMLL L YRR OE T EL
Yo Tz, BRERML T2 LI
R RF BRI ENHEEL - ¥ —F e B(E
TR B G, B BiEL, wRE
ey fEXR, HIFEHAE RRAEDE TTIR EIR,
T%?FF?I(E?% T R R RS FERT, | i

FNFHE R, thUEHEM LA EEI,

TEH\‘K%H\ PR HEE T PR
FREZHIFLE L i g,
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Functional Properties of Chitosan-treated Fibers
— Color Fastness of Chitosan-treated Tusaah Silk Fabrics Dyed with
Metal-complex Dyes —

Takeshi KAKO™®

*Faculty of Fashion and Design, Kobe University of Fashion and Design,
Mecinan-cho 2-1-50. Akashi-shi, Hvogo 673-0001, Japan

Abstraci

The color fastness of the chitosan-lreated tussah silk fabrics treated with the 1:1 metalcomplex
dves {1:1 dyes) or the 1 © 2 metalcomplex dyes (1 @ 2 dves) was investigaled.

In case of the 1 i1 dyes used, the depth of the shade was evaluated fram the K-S value on
the chitosan-treated fabrics increased by 8.5--36.6%, compared with that of the untreated fabrics.
Also, In case of the 1:2 dyes, the depth on the chitosan-ireated fabrics increased by15.0~311%. In
both cascs of the dyes, the lightness on the fabrics decreased due to chitosan-treatment. The color
difference (AE*ab) was relatively low and 2848 for the usage of the 10 1 dves and 2.7~44 [or
the 1 2 dyes. In both cases of the dyes. the color fastness to drv rubbing on the chitosan-treated
[abrics was high. The [astness to wel rubbing was low, 2 - 34 - 5, but by seaping treatmnent, the
fastness was improved to be 4~41 - 4 The chitosan-treated fabrics showed the high color fastness
to water, washing and hot-pressing for staining and change in color. The color [astness to acidic
perspiration was inclined ta be slightly higher than thar to alkaline perspiration. The color fastness

(2006) NolO

lo daylight for 15 hours of ouldoor exposure was improved by the chitosan-treatment.

Key Words : Chitosan-treatment. Tussah silk, metal- complex dyes. color fastness
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Table 1. Depth of shade and three attributes of color of untreated and chitosan-treared silk

fabrics dyed with 1 ¢

1 type and 1 2 type metal-complex dyes

Dyes Sample  E/S value L a 5% ALE*ab
Neolan Orange G U 9% 5301 3024 4228 0
Ch 119 50.46 3032 42382 28
Neolan Red GR 8] 9.4 4851 3952 2207 0
Ch 102 1393 40.53 2317 18
Neolan Blue 2G L 8.2 36.87 -7.31 -1113 0
Ch 112 3229 -7.15 - 1372 16
Trgalan Red 2GT. U o1 4351 4143 1919 0
Ch 122 3951 41.06 2085 44
Irgalan Brown 2GL U 10.7 36.87 1619 1662 0
Ch 123 3161 17.56 1592 27
Irgalan Blue BGL u .7 1136 —-251 - 2356 0
Ch 6.7 3872 - 258 - 2257 28
U Untreated [ahric Lh ¢ Chitosan-treated fubric
AN E g (72 F 2id, Neolan Orange G. — TRV ANELT 3 RREL EDIA 4 Wik
Neolan Blue 2G) &% b FFoEl 73/ OHAMFEE L B REOBEIIE . BEEAS

HrmAd P EEH, ERB 7731 2 FD
TIJEINELBTWLLDEEZLND,
T FEALY LEGERERE-FER T, B
BET 3 B KA E RIS A e,

EEERomERE, ST/ T AIHETLE
ik il T AL, geEmKEiC £ o TIREE ST
EEF R T B AL I
FR/RIRY, ENSRHFO s TL 4 L
OB SR R LT, F PP rFol
AR AH T LN B OBELRENEL L2
FEzHILG,

1 2 M mEEIE SR DT, —HR L GUREE
~FRRESRAG GRS, ¥ O LAEIZ6 R
PR HEEAECT, 70 AT (7 2 AT,
FEAMFHEGAADHL) ZFLII 255 FDE /
?va%ﬁEmV@ FACE LSRR T AR

S h o Twd (k2 EL Irgalan Brown 2GL.
TV REEE) . S OERIE, - ARID, -5
1 ZF%ML%/Mftfﬂm%H%VWV( A

Nh vEER L 2O 2 OB L T
MBS G, 1 | M miE o
Lfmmﬁm%wmmﬁwzw$/7:F%‘N

FERIIGTT AT A LR S un, BEE
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Table 2. Color fastness to rubbing of untreated and chitosan-treated tussah silk
fabrics dyed with 1'l type and 1:2 type metal-camplex dyes

Rubbing
Dyes Sample V—F%Cfore soaping After soaping *
Dry Wet ) Dry Wet
7NE=.olan Orange (; U_ 4-5 3—4 5 4.5 N

Ch 14 3 5 4-5

Neclan Red GR 8 15 3 5 45
Ch 4-5 3 i} 4-5

Neolan Blue 2G U 1-5 3 5 4

Ch 45 2-3 5 4

Irgala;1 Red 2GL u 4 34 N 3l 45
Ch 4 2-3 5 45

Irgalan Brown 20L i 4 34 5 4.5
Ch 4 34 5 45

Trgalan Blue BGL U 4.5 45 o 45
Ch 45 4-5 3 45

U @ Untreated fabric Ch : Chitosan-treated [abric

% Soaping:The dved fabric was treated in a solution containing of 5g/8 of marsellics

soap and 2g7¢ of sodium carbonate of 80T for 20 minutes in a liquor ratic of

100 after dyeing and was washed with water.
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Table 3. Color fastness to washing and water of untreated and chitosan-treated tussal silk [abrics dyved
with 1 1 type and 1 ¢ 2 type metal-complex dyes

Washing Water
Dyes Sample . Stainiﬁé Change Staining Change
o C S © incolor C g in color
- Neolan Orange G 0) 5 B 5 3] 5] 4
Ch 5 i 5 5 4-5 5
Neolan Red GR U 5 5 45 o 45 b
Ch 5 5 43 5 5 5
Neolan Blue 2G U ) 2 4-5 1 3 5
Ch 5 o 9 45 4-5 5
Irgalan Red 2GL U 5 5 5 5 5 45
Ch 5 5 5] o 5 4-5
Trgalan Brown 2GL U 5 5 4-5 5 5 4-5
Ch 5 5 4-5 5 5 4.5
Irgalan Blue BGL 1] 5 h 4-2 5 4 4.5
Ch 5 5 5 ) 4-5 5

U @ Untreated [abric Ch @ Chitosan-treated fabric ! Cotton. S: Silk

Table 1. Color fastness to Perspiration of untreated and chitosan-treated tussah silk fabrics dved with 111
type and 1.2 type meral-complex dyes

Perspiration
s Sample Acidic Alkaline 7 7_7

Staining Change Staining Change

? N in color C S in color
Neclan Orange G u 5 4.5 > 45 4 - o
Ch 5 4-5 o 4.5 1 5
Neolan Red GR U 4-5 1 5 4 34 4.5
Ch 45 4 5 4 4 5
Neolan Blue 2G u 34 34 5 34 34 5
Ch 4 4 ) 4 4 5
Irgalan Red 2GL u 5 4 5 5 45 5
Ch 2 ! 3 45 4 45
Irgalan Brown 2GL I 5 5 2 5 5 5
Ch 5 B 3 5 5 5
Trgalan Blue BGL u ) 5 9 5 4 5

Ch 5 o ) ] 4

o

I Untreated fabric Ch : Chitosan-treated fabric C © Cotton. S @ Silk

— 25 .
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Table b, Color fasiness to daylight of unlreated and chitosan-treated tussah silk

fabrics dyed with 11 1 type and | © 2 type metalcomprex dyes

Davlight {AEab)
Dyes Sampie Expousing time (hours)

Original 15 % 125
Nenlan Orange G U 0 28 47 78
Ch i} 25 45 81

Neolan Red GR 9) 0 1.2 17 3.
Ch ] 0.3 24 31
Neolan Blue 2G u 29 34 92
Ch 0 22 4.1 92

}rgal-aﬁied 2GL ) U— 0 - 18 25 - h& B

Ch 0 16 26 4.8
Trgalan Brown 2GL U 0 16 08 29
Ch 0 (.2 5 5.3
Irgalan Blue BGL 9} 33 55 113
Ch () 31 73 116

U @ Unlreated fabric  Ch : Chitosan-treated fabric  C : Cotton.
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Studies on Silk Sericin of Nd Strain in Bombyx mori
Comparison with Silk Sericin of Daizo and Kinshu x Showa

Kaecko KAMEI™, Futoshi ENDO* Masatoshi ICHITYA™ ¥,
Takashi YAMAZAKI*** and Akira MIYOQSHI****

*Department of Applicd Biology, Kvoto Institute of Technology, Matsugasaki, Kvoto 606-8585, Japan
**Center for Bioresource Field Science, Kyvoto Institute of Technology.
Ippongi-cho, Ukyo-ku, Kvoto 616-8354, Japan
***3.A-506 Mukaijima New Town, 151-30 Mukaijima-ninomaru-cho, Fushimi-ku, Kyoto 612-8141, Japan
*F**Kinugasa Textile Research Instirute. The Kinugasa-kai Foundaiion.
29 Shimohakubai-cho, Kitano, Kita-ku, Kyvoto 603-8326, Japan

Abstract

Sericin protein of Bombyx mori have excellent funcrions such as anti-oxidative activity, tyrosinase
inhibitory activity, absorption ability of UV light and excellent biocompatibility. Since Nd strain in
Bombyx mori produces low level of fibroin and extraction cfficiency of sericin is expected to be high,
Nd strain is one ol ideal targets for developing practical use of sericin.

In this study, Nd scricin is separated into five ractions by continuous extraction with hot water
of different temperatures, and its functions (anti-oxidative activity and effect on tyrosinase activity)
were analvzed, Sericins of Daizo and Kinshu X Showa strains werc also analyzed their functions
for the comparative study. Fractions obtained by extraction at 95T of Nd sericin showed anti-
oxidative activity, may be duc to uric acid or flavonoid, while Daizo sericin had weak anti-oxidative
activity. Tyrosinase activity was enhanced by Nd and Daizo seiricin, except that extrace at 95C of
Daize sericin slightly inhibited tyrosinase activity. Sericin protein might enhance tyrosinase activity.
in contrast, flavonoid of Daizo inhibits tyrosinase activity.

Key Words :© Scricin, silkworm, anlioxidant, tyrosinase inhibition, UV absorption
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WRFet > ¥ THE S A RFERERENdE . ®
& {(Bombyxmori L) 2 mhfE (SRPOCHER. A0E)
FHV e NdB L USSR ENIEH B THh L0
AL, NEXERMIOEITH D

2. 2 tUI MR

2. 2.1 EEILrOHEE

WO ERELE, MPITHO X 5mm
WHOKESIZA v PLA-. EE02VEE0KE
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VCI00T TH4 R, 15T oM. 121 76045 E
ORI L., LU 2L 7, SBET
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7zo O HE (15000rpm. 1T, 2070) L.k
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EERIE S (SEM - TOPCONTHE SM-200)
Lo THEL .
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18, 320nm AT, 370nmfAf it A F R L 72,
W'ﬁ‘ 2 4300nm7» & 340nm b2 2 72 & A A WA 3

. 340nm7r HA80nm 2 AT O D RIS
%b%nt&m&u&ymmﬁlu%%muwﬂ

270nm

(2006) Nol

(A Nd
kDa M 1

# R
3 4 0 K*E

6&0””@

45.0
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4. Bov) vy BLUESERME ) & - OSDSTAGE
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#K3. FHEBIUWTROHAGMN L) Ly Maa7 3 S BEE (E1%)

Kis Nd** S|EOCEIMYY FEGERT BoaENT U ry T T
“Asp 15.17 14.78 1521 1560 1505 1544 1419
Thr 851 792 830 831 751 1385 6.49
Ser 3122 35.23 3345 3323 3403 23.38 4191
Glu 439 528 485 501 598 6.33 862
Pro 062 068 162 070 060 118 1.78
Gly 15.17 1502 152 1561 1434 1947 1213
Ala A73 475 476 506 473 340 451
1/2Cys 057 084 137 0.32 064 0.30 0.88
Val 316 270 297 301 298 101 144
Met 033 025 059 0.05 056 021 060
Te 091 055 0.70 076 082 058 092
Leu 147 103 122 121 133 067 096
Tyr 315 336 353 352 329 523 441
Phe 065 034 035 0.40 0.37 0.35 076
Lys 245 279 262 269 329 223 510
His 122 127 118 122 120 258 307
Trp 014 nd. nd. 013 0.10 0.08 nd
Arg 315 321 309 317 317 369 99
“Total 100 100 100 100 100 100 100

FUEELI0] PorR[1L] nd o R

4. NdOwWs2) P ro7 3 JEBHEE (FAY%) £h, KEOBEFET I LOT L BRI (T L%)

Wil w52 W93 WS4 A5 B M2 EH3 M4 FiSS
Asp 1485 1473 1488 1500 1488 Asp 1482 1632 1601 1725 1631
Thr 607 468 847 T84 949 Thr 378 494 738 350 417
Ser 3530 3522 3441 3867 3650 Ser 3055 3081 3410 3416 3780
Glu 747 10 531 527 4ll Glu 1128 88l 588 577 410
Pro 08 059 040 038 056 Pro 120 059 049 056 049
Gly 1515 1509 1287 1492 1319 Gly 1577 1791 1523 1489 1491
Ala 549 547 377 419 395 Ala A48 593 511 378 439
1/2Cys 056 064 096 030 042 1/2Cys 123 083 053 110 049
Val 222 158 815 249 308 Val 171 193 271 361 344
Met 007 019 126 007 045 Met 031 020 014 092 027
Tle 050 046 113 036 069 Tle 039 056 081 117 072
Leu 089 08 134 081 122 Leu 155 124 088 155 L2l
Tyr 221 L5t 448 270 403 Tyr 122 195 321 418 420
Phe 051 037 036 023 038 The 087 034 029 043 032
Lys 367 443 266 263 240 Lys 523 390 206 280 234
His 124 111 124 116 128 His 07 090 113 112 137
NH3 005 0.01 nd. 0.05 nd. Trp n.d. n.d. n.d. n.d, 005
Arg 279 300 310 303 337 Arg 233 28 333 321 348
Total 100 100 100 100 100 Total 00 100 100 100 100
nd, @ FiEH nd. . RfEH
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Graft Polymerisation of Methacrylamide onto Silk Fibers (2)

Teruhiko MAEKAWA®

*Department of Clothing Science, Faculty of Liberal Arts. Osaka Shoin Women's University,
Hishivanisi 1-2-26, Higasi-osaka city, Osaka 577-8550, Japan

Abstract
The graft polymerisation of methacrylamide anto silk fibers was conducted in aqueous media,
using potassium peroxodisulfate as an initiator. The initial rate of the graft polymerisation (Rp-g)
was larger than the initial rate of the homopolymerisation and nearly lsi-power dependence of Rp-g
onh moenomer concentration was obtained. Also, dependence of Ep-g on initiator concentration was

found to be about 0.5-power.

Apparent activation cnergy of the graft polymerisation was estimated to be 697 kJ/mol. Tensile
streugth, Young's modulus and clongation of silk fibers decreased with increasing of graft vield.

ey Words | Silk [ibers, Methacrylamide. Graft pelymerisation, Mechanism, Tensile properties
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Tahle 1. Effect of monomer concentration on graft polymer yields and homopolymer yiclds for the polvmerisation

of MAA
Initial rate of polymerisation
MAA Reaction Graft polvmer Homopolymer (% /min)
concentration time yield yield T g
{wi%) {min) (%) (59 {iraft polvmn Homopolymn.
Rp-g Rp-h
10 548 260 !
30 9.63 104
20 0435 0260
60 10.3 278
120 155 338
10 165 319
30 181 128
10 (1936 0.319
60 316 347
120 374 408
10 173 129
30 204 176
6.0 1.21 {1.353
60 35.2 347
120 383 419
10 181 146 .
80 145 {1.386
30 337 188
10 24.1 187
10.0 1.95 0.500
30 451 244

Silk fiber 1.0g, KI'S 05wt %. liquor ratio 1 : 20, pH 3.8, 70T.

797 ME (Graft yield) (%)
Wa-W
L AT
W

W RAHBROEE (g)
Wg: V37 MllROBR (g

2. 3 EHERER

TR ORI RS [RER (7
0, PTM-50, BBt YU 2 v 2818 = Hw
1z,

F oy 7 BEMEL00mm, 2 9 Ay FIEESOmm/
min® F&fF T L, AR 208R0FEETH L
P
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Fig. 1. Dependence of the rate of polymerisation on the menomer concentration,
Silk fiber 10g, KPS (05wt%, liquor ratio 1 20, pH 38, 70T,
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Tahble 2. Effect of initiator concentration on initial rate

of polymerisation

Initial rate of Initial ratc of
KPS conen.
, graft polymn. homo polymn,
(wt%) . .

Hp-g (%/min) | Rp-h (%/min)

0.1 0.282 0.146

03 0751 0271

0h 140 0.388

07 141 0513

L0 205 (1500

Silk [her 1.0g. MAA 80wt%, liguor ratio 1 20. pH 3.8,
70T,
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Fig. 2. Dependence of the rate of polymerisation on the initiator concentration.

Silk fiber 1.0g, MAA 80wt%, liquor ratio 1 : 20, pII 38 70TC.
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Fig. 3. Arrhenius plot of Rp for the polymerisation of MAA at silk fiber 1.0g,

MAA 80wt%, KPS 0.5wt%, liquor ratio 1 @ 20, pH 3.8.
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Table 3. Tensile properties of MAA grafted silk fibers

Graft vield Tensile Young's
strength maodulus
(%) (gf/d) (gt/a)
0 217 377 7
7.69 480 319
170 410 312
313 350 275
417 323 234

Elongation

(%)
201
185
17.3
169
171

Silk fiber 1.0g, MAA 50wt%, KPS 05wt%,

liguor ratin 1 : 20, pll 3.8, 70T,

Tensile strength(gf/d)
[p*] (%) = (] o

40

30

20

10

Young's modulus{gf/d)

25

20

15

10

Elongation(%)

0 10 20 30 40 50

0 10 20 30 40 50

1] 10 20 30 40 50
Graft yield(%)

Fig. 4. Tensile properties of MAA grafted silk fibers.

Silk fiber L.0g, MAA 50wt%, KPS 0.5wt%, liquor ratio 1:20, pH 3.8, 70T.
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Characterization of the Bombyx mori Cell Line
Overexpressing an RNA-binding Protein, BmTRN-1.

Eiji KOTANI", Sayaka MUTOH*, Emi MATSUMOTO®, Tohru TANABE”,
Hajime MORI* and Yoshiyuki HAYASHI**

*Department of Applied Biology, Kyoto Institute of Technology, Sakyo-ku. Kvoto 606-8585, Japan
**Kinugasa Textile Research Instirure, The Kinugasa-kai Foundation,
29 Kitano Shimo-Hakubai-cho, Kita-ku, Kyoto 606-8326, Japan.

Abstract

An RNA-binding protein, BmTRN-1 from the silkworm, Bembyx mori cells, has shown to be a
regulator of transcripts. In the present study, the B, mori cultural cells (BmN4) expressing the full-
length or truncated BmTRN-] were generated by using the tentative protein expression vectors. In
order to investigate whether the function of BmTRN-1 is involved in the innate immunity against
viral multiplication process. Whereas overexpression of the truncated-sequences of BmTRN-1
coding RRM1 and Cterminal variable region, those which could be the dominant-negative mutants,
led to increase of the foreign GFP protein production, extensive amounts of RRM1-2-3 region and
full-length BmTRN-1 was shown to dampen the GIFP expression, indicating that RRM1-2-3 region
might be essential for the down-regulation of transcripts. It was also shown that averexpression
of the fulllength BmTRN-1 inhibited baculovirus multiplication process in the cells, but RRMI1-2-3
region overexpression did not. It was demonstrated that BmTRN-1 might be an antiviral factor in
the Bombyx innate immunity, and the fulllength BmTRN-1 possessing both of RRM1-2-3 necessary
for the regulation of transcripts and C-lerminal variable region was important for its inner-celiular
defense mechanism against virus.,

BEO 20T LT ELTOTIALE L F

% A
FAbE TIAR. WEFLEGHINE 2 v 7= BimsEic BT,

RNA-recognition motif (RRM) #%##FH1 5HRNA
Mty o7 G, ISy N7 HE AR
TART YR EELSE A T,
REMTIRNAK & F > 282 Hik, NARWmHENZ80-90
MW7 I /B RDLRRM F A O 0 R
e, CAHBMIZRRM & i 58/ 2 5004 oo #E5EMER
7] (variable region) %o & v HhafthAi—4%
MICR S A12]. CORORNAKEG Y v /37

FHERFN—VAMEY VIO ATIA L T
i8R Ly FB LA L AT TCOR
ARG RO BFNPPERICZE R o888
- TE[38].

BHERAIIBWTH, TIA-IEBES S L3 E
HEOP2TEL, B4 ITHAESHITIAL
related nucleolysin-l (BmTRN-1) &, poly(A)
B L Upoly(U) RNAKGHED3I8S 7 2/ BRCA
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Fig. 1. Overexpression of the BmTRN-1.
(a) Shematic diagram of the vector constraction
for BmTRN-1 full-length protein or trancated
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Arrows show the protein bands specifically
reacted with the antibody. Numbers at the left
side indicate the molecular mass of the protein
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Fig. 2. Effects of overexpression of the BmTRN-1

full-length (lane 2) and truncated proteins such as
RRM1-23 (lane 3), RRM1 (lane 4) and C-terminal
variable region (lane 5), on the reporter protein
production in the BmN4 cells. Cells were co-
transfected with the plasmid producing GFP under
the contrel of IE-1 promoter and the plasmid
overexpressing the fulllength protein and truncated
mutants of BmTRN-1 under the ¢ontrol of IE-2
For the control, plasmid DNA which
does not express any protein was transfected with

promoter.

the GFP-producing plasmid. Three days after the
treatment, detection of GFP was performed hv a
western blotting using the GFP-specific antibody from
the protein sample of each cell extract.
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Fig. 3. Eifects of overexpression of the BmTRN-1
full-length (Full) and truncated proteins such as
RRMI-2-3 (RRM1.2,3), RRM1 and C-terminal variable
region (C-V) , on the process of luciferase-producing

nuclear polyhedrosis virus (NPV) multiplication in

the BmN4 cells. Luciferase activity of each sample
was examined using a luminometer 4 days after virus
infection. For the control, cells transfected with a
vector producing no protein, were used. Combined
data {means +/- standard error) from three separate
experiments are showrn. °, p<001 for the effect of full-
length BmTRN-1 overexpression.
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Vegetation Dycing of Silk with Frozen-Mulberry Leaves and its Application
to a Printing Called as “Kata-zome™ in Japanese

Mayumi HIRATA, Risa NAKAGAWA, Yuji ARIMATSU,
Junji SHIMABUKURO and Toshiharu FURUSAWA

Center for Bioresource Ifield Science, Kyolo Institue of Technology, Ipponki-chou, Ukvou-ku, Kyoto

Absiraci

It has been difficult to stain the cloth into green with the extract from various kinds of plants.
For example, silk is usually dyed in light brown with the extract from mulberry leaves in boiling
water. Recently, the silk is stained casily into light green with the extract from the young fresh
mulberry leaves which were obtained at a definite time during spring. However, this method is
restricted to be usec only spring. The authors tricd to establish a method to stain the silk green
throughout a vear using frozen-mulberry leaves as follows: The mulberry leaves in late autumn were
frozen 1o be used throughout a year. The frozen leaves were boiled for short time, and crushed in
1% alkaline solution with a blender, The homogenate was [iltraled through three-layers of ganzes,
and the silk was dved into green in neutral pH of extract and then with the mordanting of alum or
copper sulfate. The precipitate, which is called as "Teni” in Japanese, [rom the homogenate ol the
frozen mulberry leaves in acidic pIT was used as stain in printing called as “Kalazome" in Japanese.
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Hemp

Cotton

Silk

Photo. 1. Dveing affinity of the extract from mulberry leaves to silk, hemp and cotton, and the effect of mordant
on the the dyveing affinity. A ! three clothes were soaked in the extract at pH 7.0, and then washed in top water.
B : After the first dyeing. these clothes soaked again in the extract at pH 6.0. C~D : After the first dyeing, the
clothes were soaked in mordant solution containing Aluminium potassium sulfate (C), Ferous sulfate (D) and

Copper acetate (E)

pH4 pH5 pH6 pH7 pH8 pH9

Photo. 2. Color changes on the silk cloth stained with different pH's of the extract of mulberry leaves. A and B
were the same method as those in Photo.l.
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pH4—pH6 pH5—pHB

pH6—pH6

pH7—pHB6 pH8—pHB pH9—pHB

Photo. 3. The effect of pH's before mordanting on color which was derived from the extract of mulberry leaves,

The first dyeing was undertaken in pll 4, 5, 6. 7. 8 and 9 of the extract of mulberry leaf homogenate, and the

clothes were soaked in the mordant solution of Cu. After the washing of them in tap water, these clothes were

soaked in pH 6.0 of the extract.
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Photo. 4. The effect of pH's after mordanting on color which derived from the extract of mulberry leaves. The
first dyeing was undertaken in pH 7 of the extract of mulberry leaf homogenate, and the clothes were soaked in
the mordant solution of 0.1% Copper acetate. After the washing of them in tap water. these clothes were soaked

in pH pH 4.5 6.7, 8 and 9 of the extract.
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Phote. 5. Dyeing affinity of the extact from mulberry leaves. A - Silk handkerchief was soaked in the extract (plIl
7.0) of mulberry leaves, and then mordant with Copper (the first dyeing), B: The same methaod of the first dyeing
was repeated again. C © After the first dveing. the handkerchief was soaked in pH 5.0 of the extract of mulberry

leaves, and then treated with Copper acetate solution.
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Photo. 6, Dveing affinity of "Beni’, which was precipitated
in acidic pH from the homogenate of mulberry leaves,
to silk cloth. The amount of Beni of 5g (A}, 10g
(B}, 15¢ (C).20g (D). 25g (E) and 30g (F) were
dissolved in pH 9.5 of potassium carbonate solution,
and then adjusted to pH 7 for dyeing,
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Photo. 7. Dyeing affinity of coloring matter in “Beni”
to silk clothe. Fourty gram of "Beni” was dissolved
in pH 95, and then dveing solutions of pH 9 (A}, pH
8{B).pH7 (C).pH6 (D). pH 5 (E). pH 4 (F) were
prepared, The solution was put twice on each cloth,
following the mordant of 1% copper acetate solution.
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Photo. 8. A handkerchief on which printed the
silkworm larvae (white portion) with "Kata-
zome technigque. The “Beni” was obtained
from the mulberrv leaves as mentioned above,
and used for the printing.

el

BB, BEoHna. B2 TR D EHIES
AT (%] EVHBRIRIE,) DT,
LBIEOFMERL. &S kdidRKIZEEA
AK:30ml, DY 1 15me. <2 30gxiREL
THwW,

7. 3 #H%E2M@E5[\\ 7B
EEIVWTIHEET 3

K5I, Jefid 1o 200 (EEBTIEXLE) 5]
E. b PR AT &, wmiEIZ 2 %EEERT TV
T#Hb5, RiZ, Ttz 1HEFWT—®%U BN
THLAEVEFFIZITY, ZBEERE LE (5

1 % BFEESRKE R

51 R 3R

(1] Fii& (1986) : Zo wfbdE. pp.lll-114,
R+ AR

[2] LEFH (2004) @ BARY FuklrEyy .

pp.96-97. A B R

AFFHE (1997) : AAOE & 5. pp93-100.

Al

(4] (LsHH (1995) @ AR L kG (D
ISTH A REY EPAA | BER e Sy 7Ly
b

(57 (L5 (2004) © Bt SoRRg: Sbbhid 2
#. pp.212-213. FEMTILERAL

%]
g



AR (2006) NolQ, 67~80 (2006) MNalO
Bull. Kinugasa Text. Res. Inst.

REDHARIET 1+ 704 F—¥ : R EE,
cDNAZ Q== 72 X7 VAT FEFIDRE,
KIBHEFEBIMBR 2 B EOTEE.

i8R X % 8 R R BRE S B

A FEAT

Fibroinase of Silk Gland in the Silkworm, Bombyx mori: Purification,
Characterization, Cloning and Sequencing of ¢cDNAs, Characterization of
Recombinant Enzyme Expressed in E. coli and Implementation of Organ

Specific Biological Function by an Identical Gene Product

Motoyuki SUMIDA*
*Department of Applied Biology, Kyoto Institute of Technology, Matsugasaki, Kvoto 606-8585, Japan

Abstract

FFibroinase of silk gland of B. mori is a cathepsin L-like cysteine proteinase and involved in two
physiological functions © 1} digestion of fibroin and sericin in the luminal contents of silk gland at
the molt periods in the larval development and at early pupa, and 2} at the feeding and spinning
periods, digestion of proteins and organelles carried into lysosomes in silk gland cells. This article
summarizes a study history of fibroinase of silk gland, now renamed as Bombyx cysteine proteinase
of silk gland (BCPSG), from the first question, “Does the silk gland produce fibroin digestion
enzyme? to the recently established conclusion that BCPSG is a product of a gene which also
encodes Bombyx cysteine proteinase (BCP) in B. mori ovary, which digests vitellin in developing
eggs. This conclusion provides an interesting study subject that how is an identical gene product
regulated in digestion of unique proteins in different insect organs. A study of BCPSG is extended
to investigations of fibroinase of silk gland in wild silkmoths such as Samia cynthia ricini and Antheraea
pernyi, which possess numerous pores in the fibroin fiber, not found in the domesticated silkworm,
B. mori, The pores are postulated as secreted lysosomes inte fibroin in the luminal contents of silk
gland and presence of fibroinase of silk gland in the pores is suspected. Further studies of BCPSG
and fibroinase of silk gland in wild silkmoths may elucidate evolutionary reason why silk spinning
insects selected cysteine proteinase as digestion enzyme of fibroin and sericin.

Contents : Fibroinase, cathepsin L-like cysteine proteinase, silk gland, fibroin, sericin, digestion,
purification, chracterization, cDNA cloning. nucleotide sequence. recombinant enzyme,
expression in E. coli, organ specific biological function
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