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Abstracts

Fixation rate of reactive dyes on silk fibroin showed the same tendency to absorption rate.
Fixation rate of Yellow 179 and Blue 71 was quile slow and Black 5, Blue 49, Blue 4, Blue

19 and Blue 21 was relatively fast.
Weight increase by MAA graft polymerization onto filk fibroin

was decreased, on the

whole, according to the the increase of dye fixation, but weight increase of silk fibroin dyed

with Blue 71 and Blue 21 was much higher than that of silk fibroin.

And weight increase of

silk fibroin dyed with Yellow 179 was similar to that of silk fibroin and mn case of Blue 19,

weight increase was about 12%, constantly.

Weight increase of silk fibroin dyed with Blue 71 and Blue 21 was higher and the others
were lower than of silk fibroin. And weight increase was diminished according as the dyeing

lemperature rises.

The color was a little changed by MAA graft polymerization.

#® B s mE B
Bikol A 5
Wiite) gft AL W HAMC

RIEe] dojuA sez
e hhEE doE, 'Hn

W aee Wsels dale Hiywe ohEA g

0]
fell BfE BoFE fLE:4r7le HoEAM, FMLY & 747 @Yoz ol&ET Ut 1



2HA Aol graft B4 Mo BERL 8
7 g #E Wl E8 2 volumeel H
K& ¥st= o2 organic weightingelgx
TEIE gt

#iel graft FAels vinyldl & g4 (mono
mer)E o] &&A Hed, 22 EANELS
Bhll= BEEHRE 3095 o222 &Mkl
g HEEis  methylmethacrylate(MMA),
styrene(St.), 2 - hydroxylmethacrylate(2 -
MEMA). methacrylamide(MAA) 2o 2 fig
o &

MAAE acrylamided] BR824 1 Hime
o 50T LITdiME Zed Aoz 284 9
oo, HH B¥Ed <dsto Hbho #MHEz
pHel & 93¢ 9 =o, ELRES B
{b#(peroxides), azo {b&4¥(azo compound),
redox M (redox pairs) 9 (k€Y Ek
{protochemical systems)e] 2]&ted FagE LY
meknBE 7y dal AsET s A%
EriE ol —fi9l KPS(polassium persulfale)= 28
R 7o BEES WSl oESEAM
radical g€ ®Alglc} >

WHEYS MAA graft E4 9 XA @myr
oA ML 40% ofdo| =W MAA HAHM
o mirfgdl & e EHf&ol maskHon
a2, MAA grafl E&M JEiERMEMY 2(H,
0) 3 MAA BEi87] AUsel graft ool
dolutrly stFon, MAA FEMEs HE 4
oM -3t FIHE &, 2 F9 FAE
T ZHi(vod), fibril BB, microfibril FERE 5
of P&z} vl A geEstA o4& folet 8l
Hot A, H2HYE Sugraft EAe 9o
Al St fibrile] 35 #4189 8W S7)
of utet fibrile] Eifo] A A ki Brimifsel
A2 stlen 7hEg& 55% wHdAME
# fibroinho] Z#o| 487} =& grall K
o doju}zgt 7tFE 55% o]del M ik
TS s e BREY styrene BAETL B

Ztoohe HEIRA ARTUE Gk BESL
Aot LMIERFOE {E Bty S B
iEE HEEE.Z FA#slFoed, SA%L
KBrikol ofs) #sb Sk spectrum & RIE s}
= HikE BET v Qlo, oy wiew
R RE7) $E A GEMYE gafl £4
HE BHENEE PTozH I KEE W)
g9 d, HEMA &4 #Hag g o
of A 9] spectrume B3 ¢ HNFAE B
TEL BBMEEE Fto =M 1730cm™'e] peak
E fEdslddn #mEsido =, MAA graft
#H4 #8 fibroin®] MR spectrume MAA &4
2 A&ty 1205cm'e] RIEHIE JEbgE
d, olA-& Pebike C-N {fiE, esterd) C-O fi
fa, C-Ciiks 2 54k WFo S5k %9
olg Aoz Ay g aelzn, %
2 MAA graft E& #o IX spectrum
watete KT fBoAMe deA g=
1385, 1210, 1125cm™'2] Mlicks7t Uebdeln
s, o] F 13859 1210cm™'9) Ri=
MAA2L # fibroing] 4 23 Aoz} 9
.
g, SR graft FH Y ofrx
B otre A@stz, MEdte #Bl olv) =g
Hi hydroxyl groupg RESZ Sl Tyr, 3
Ser.o] graft H4o R§&Lscin dtgod, pol
ymethylmethacrylale(PMMA) = f8#i# < £m
of BEE AU Aol ohel {badfy S
elgte] gEEstn ki ok E, A%
& AR MMA graft @oHe] obv| el 4
i #5% Gly.o| #B#HES graft B4 B8}
Tt st

FHYE MAA grafll E4 HEHES B3
fre Fsted s47stx, DSCu} IR spectroscopy
B BAHBE ®HE 7 gldlen, oux
Be fr #5R graft A wE g ofvlEs

— 84 —



o Ee HHbslx @omz HE ofv il
o) IO 2 gralt®EHd HusAEs e
T oahm, M) graft EAL (L4 HEol
o3k Aol ohzm ¥ MR HeAY R2
2 #Esdh

R Al RmEke Miestel N
B, RmEel 2719 wat Mgt R
Mepse ol wela ikt &R (nucleophilic
substitution reaction)®, HMEL  MHHIEE
(nucleophilic addition reaction)®d RIEHA}E
A= o, RpErtel 7)o aebe HARREE
(cold type), {EEENE(hot type), R FEM: HIE
gtz PR EH, SRENE RERMEc
dichlorotriazineAl, EEN KESRES vinyl
sulfone#, K & JE ORE g f =
monochlorotiazined] FEREZT 2 HEHQY
RIERgto|th, e, KXY TR/ wat 204
Z oo g Fis7|E #rh

e RUERRIEN e Yt E, BRI
N BERL #ad ke, dit~5Eede
t ipmd e hES odF fugol 4o
1]__},[‘]_‘19.20.?3*251

iEAk® = fibroin# C. I Reactive Blue 199}
RRES] ohakel Fims) #@mEstAch M fibron
¥ REEGERES R #oss ammo acd
= pH 40} M3+ His. Arg. Iso., pH 79l A= Lys.
His. Arg. Asp. Ser. Glu. Gly., Ala. Val. Iso. Leu.
Tyr., pH 10¢] A1 = Lys. His. Arg. Asp. Ser. Gly.
Val. Ala. Iso. Leu. Tyr.o) ggsigcla 33, 5
3], Lys. His.®}o] RmEo] EESITIL &%oH,
Thr.o] aleoholit #EREHES} ko) RES 7
9] ot @3, Val Iso. Leue ki amino
acide] AX=4 REFCy Fgrh %, Arg
7} 2o sHESLME amino acide BiZMEl et
B2 igele FHEol feldtin stEon,
milk casein-acylonitrile %£ES #iEe KBS
E8tod Lys. His.o] RFEEMLEIS #ERst Aot

graft o W FIEYE kel 4R £
b= #9722 ghetom, yufto] fifhel whet
graft E&ol FEES AU 2318 graft ki
of Einste WAV Aoy W&, Fa B
I faskel graft EARE olET e T
o] ZmEstejol i gt

oAbl Al 4Atm B ule}l Po| HAMES v
23 EAWA, 3 Wik § graiELA AF
WE #ide S LA, RERE B
dee] graft @A BE HEE A9 LES
Figols, graft sitec] T AT FEFT
Migo|n 2, ARl As RRERE R
graft 4 BHS KELEFNIE #Estz, o
28 IR A T graft siteo] FHER
RS mEtstarh

w2 Bk

1. #¥
1) &
21t /28-0] HF£(800S/6502) & FEms A&
f# st Ak
2) Heil B AHEE
b ekt
A REol AL¢® FFEPME Qekls Table 17
.
L g
MAA, potassium persuifate, pyridine, sodium
sulfate, sodium carbonate, sodium bicarbonate
o @ ELS INE AHEsEoen, KE
F e s A-900(EHLE) 2 ALE
st
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Table 2-1. Color change according to the graft polymerization.

itpso &2 50,

&1l
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Aup okzbe] efn s Yol FHoz
Ehiet.

AL R, ol Hehol

Dyestuff Dyeing Before grafting After grafting
75Y 8.8/6.9 6.9Y 8.6/6.4
6.9Y 88/79 7.4Y 8.6/7.7

Dyeing rate 6.6Y 8.7/8.7 6.3Y 8.6/8.6
6.3Y 8.7/9.7 6.1Y 86/95
Yellow 179 ) 6.2Y 8.6/10/0 6.0Y 85/9.8
o 5.Y 86/11.9 5.5V 83/117
Faquilibrium 59Y 8.6/22.0 5.4Y 85/109
fixation 66Y 8.7/79 6.3Y 8.6/1.7
80RP 4.8/145 85RP 4.7/145
9.IRP 45/149 8.8RP 4.6/14.8
Dyeing rate ~ 0IR4.3/14.9 9.7RP 4.2/14.8
Red 2 [3R4.1/149 0.1R 4.2/15.1
- 1.8R 3.9/14.5 0.9R 4.0/15.2
Equilibrium 3.1R 3.7/14.6 ~ 20R39/1438
o 2.6R 3.8/14.1 L5R 3.9/14.7
0.1R 4.1/138 0.1R 4.1/14.8
75PB 1.6/1.2 7.3PB 1.6/14
76PB 15/1.3 7.5PB 1.6/14
Dyeing rale 7.6PB15/1.3 7.5PB 1.5/1.4
7.7PB 15/1.3 7.5PB 1.6/14
Black B 7.7PB 15/1.3 7.5PB 1.5/1.4
. 978 T5/11 9.1PB 1.5/1.1
eaulbrium ~ 83PB 16/10 " 8EPB 16/LI
| xaton 36P 1.7/1.2 2.8P 1.7/1.1




Table 2-2. Color change according to the graft polymerization.

Dyestuff Dyeing Before grafting After grafiing
6.9PB 4.1/79 7.2PB5.6/1.7
7.3PB 3.4/8.4 7.2PB 4.8/3.5

Dyeing rate 74PB 3.0/8.4 7.3PB 3.6/5.2
7.6PB 2.7/8.2 7.5FB 2.8/6.4

Bkue 13
7.7PB 2.4/80 7.7PB 2.7/6.6

o 7.9PB 2.3/10.2 7.7PB 2.2/1.3
Equilibrium

o 7.1PB 3.2/7.9 7.1FB 3.1/1.3

fixation

6.2PB 3.3/7.4 55PB 4.2/1.3

75PB 3.7/12.7 6.5PB 3.7/9.2

79PB 3.2/13.2 7.4PB 3.2/11.1

Dyeing rate 8.3PB 2.7/13.8 8.0PB 2.7/12.1

8.5PB 2.7/13.8 8.3PB 2.5/13.0

Blue 49

8.5PB 25/135 84PB 2.5/12.7
o 8.5PB 2.6/13.6 84PB 2.4/12.9

Equilibrium
o 84PB 2.7/135 8.2PB 2.3/12.6

t)
paton 7.8PB 3.0/111.9 7.6PB 2.9/10.7
5.7PB 3.9/105 3.7PB 3.6/6.6
6.0PB 3.6/10.7 3.8PB 3.5/6.3
Dyeing rate 6.4PB 3.3/10.8 4.7PB 3.2/7.4
6.5PB 3.1/10.8 5.1PB 3.2/8.2
Blue 4

6.6PB 3.2/10.7 59PB 3.2/9.6
o 78PB 2.5/105 5.7PB 3.9/10.5

Fqulibrium
S 6.5PB 3.1/7.9 5.7PB 3.9/10.5

fixation

5.5PB 35/8.9 5.7PB 3.9/10.5
8.0PB 2.6/11.8 6.9PB 2.2/7.4
8.3PB 2.4/11.8 7.2PB 2.2/9.7
Dyeing rate 8.3PB 2.3/11 6 7.5PB 2.2/9.4
8.3PB24/116 7.5PB 2.3/8.7

Blue 19

8.3PB 2.6/11.7 7.8PB 2.5/6.7
o 8.2PB 2.4/11.2 77PB 2.4/9.6
Fquilibrium -
o 7.9PB 2.6/11.0 74PB 2.7/8.6
fixation
7.8PB 2.6/9.7 6.6PB 2.6/7.4




Table 2-3. Color change according to the graft polymerization.

Dyestuf{ Dyeing Before grafting After grafting
48RP 4.1/11.2 50RP 4.6/10.6
53RP 3.7/11.1 54RP 4.0/11.0

Dyeing rale 8.0RP 3.3/10.7 5.8RP 3.6/10.9 _
Red 6 6.3RP 3.3/10.3 6.0RP 3.5/10.9
6.7RP 3.1/9.8 6.0RP 3.4/10.6
. 7.5RP 2.9/9.3 6.9RP 3.1/10.1
Equiiibzium
. 7.1RP 3.1/9.9 6.5RP 3.3/10.7
fixation
6.0RP 3.6/10.8 6.0RP 3.7/110
5.2B 5.3/9.3 4,1B 5.5/8.9
5.8B 5.0/9.4 4.3B 5.1/8.8
Dyeing rate 59B 4.8/9.3 4.4B 5.3/8.9
6.2B 4.6/9.3 4.7B 4.8/8.7
Blue 71
6.5B 4.5/9.4 4.8B 4.7/8.8
o 6.88 4.4/9.4 5.3B 4.4/8.9
Fquilibrium —
o 6,58 4.4/9.3 5.0B 4.7/8.9
fixation
59B 4.5/9.1 5.0B 4.5/8.8
550 5.2/9.0 3.8B 5.5/8.2
] 5.5B5.2/9.1 4,1B55/8.2
Dyeing rate 57B5.0/9.1 4,1B85.2/8.4
5.7B 4.8/9.1 4,2B5.1/8.4
Blue 21
5.9B 4.8/9.2 4.3B5.1/85
o 6.2B 4.9/9.1 4.7B 4.8/8.8
Equilibrium —
o 5.78B 5.0/9.1 468 5.1/8.6
fixation
578 5.0/9.1 4.1B 5.1/84
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