AR Tod H Ot 103

TIVEBMAUVEUEEDEO®BIL LD
A 72 5 %8 Fibroin o B 1p,

BT AR T - B 3w
I # B

Dakin® 2 X i 7 3 7 BRIZ— T BRALFIIC R U TRt MTT < S8 0% T 0 24
BU® S ExE]L )E%&‘KL\E%KE’M{:% 1, Handovsky® Tt % & M8 DAl DA T
FFRERCE VRS T VT e ¥ - o b U RORIRIC ST 5o #8 Fibroin h0 7 3 BBO
‘E';‘Eﬁ:btbb\fb;t @1 tryptophane, tyrosine, alanine, glycine o 4 FEic> % KMnO; @
TH5 2 % 3 Fibroin O b3 phenol BHEBICIRILSND EHEL TH Y, A iEE®
i2%B Fibroin #pk 7 3 B 12 #IC-D ¥ KMnO, THEREL tyrosine DISFD 7 3 BRIZFEA
EERALSHU9HA Fibroin 12543 2 BERMKIDIERIZZE & U T tyrosine 0 phenol iU T4F
HN B EHEREL TV %o Alexander & Gough® 132EF (D tyrosine & #§ Fibroin #1( tyrosine
LI RER FICT B T & 2l glycine DA O 7 3 0 i pH=2 % 28 10 THE B\ CHESE TR
INBTELEINTV S, # Fibroin QBT T 7 2 0 FEDBEGH RIC DU TIRBIZE I 35308
HCERO—B% 700 : Meyer® OEREH»BEICU TEEY 3/ ERiZ> x KMnO,
THEBBRARITOIIA, Wi« NIF%E LR UMER2E72 KMnOy OEMLZMER BEICL T
FUTCHT tyrosine DSFD 7 3 7 R HMERILS N, TOMRBENE AR 2 0 & pdnorr,

T LTHTOBEEEYE 08 Fibroin « 555 ~ = + Amilan 2 51T 4 KMnO, k=4
B2 JEUKNBEL % 5 UL Fibroin OEEMEED—E 2 H L 17,

II. ZEBRRKRRUEE

D HEERE
#8 Fibroin §1(pEZ 7 & alanine glycine tyrosine % ¢° Amilan DOBEBEL 2L T
Table. I. Consumption of N/10 KMnO, (at room temp.) ~ &—amino caproic acid
— ; 2R 2 BERER I BT
T~ time (min) 10 30 60 9 180 ; -
subst.\ 0 T KMnO, SR LD
Glycine 0.15 0.20 0.25 0.25 0.26 2o M5 (1:4) BifER 10cc
i 2 . . .
Alanlr:le ' 0.20 0.26 0.26 0.26 0. 30 = N/I0 I\Mn04 10cc &
&-Amino caproic A. 0.50 0. 60 0.75 0.95 1.50
Tyrosine susp.* susp. susp. susp.  susp. YL#IT tyrosine X M/50

* suspended W Scc 2o b Dz
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M/10 # 10cc 53% tni C&MITRES N/10 fEEcmmbit L N/10 KMnOs Ti#fiE L T
KMnO; 05z (c.c ¥) 2RD1i. € OFEHIE 1 £ T %o

glycine 7.7¢ alanine > KMnO, V45583 REATRGHE & FITHIME T 5A CBIESI g &
%5, E—amino caproic acid 13 BTSSR & HICERALI S HEAT T %o

U 350 10 SYeo i Roini B Ao RN HTIERTH H 10 SBOMMIRER
FERASIBERLR T B %o tyrosine [ ZHEFIOEALINEER R T BB KMnO, ORRFRFRME:EHIC
tyrosine RT3 & B HBEOBER L 25D T M/S0 tyrosine @Fﬁ?ﬁxﬁ’iﬂiﬁ@ e
NﬂoKMML%Mmbtoﬁ@mﬁmﬁiﬁkTMMﬁ5%%®h@wl4jy@@mﬁ%b
TW SEH xRt iz b, 10cc friihns 5 & RS %bﬁbfﬁ@‘@& 75 H R OISR R0EL S
%o 25cefriiing % & 1 EMOEEOBONRIT 1.0 2B E% 7o R« WPESIS T DR
%ufﬁﬁi&bfﬁbbgvrp~%&t@@@mwéamaiéocwgﬁpMmﬂﬁ@%
WIEREUS 5 4 2 OB REVSEME FUEP IR 2 T T 2 0 E BN %o

i)  JmZEhER b

ERAL U 2 REE U 8 % s ngfas 2 1

RS & Uiz NHe #2795 methylamme G F e LT lactic acid, alanine
KUNMYET & LT propionic acid, &—amino caproic acid 123 % { O & U T caproic acid,
tyrosine ¥l & U T phenol % Flt 12, #8 Fibroin 1D serine &3 fiesk 1.8% (BR¥HZE)

79 (A2APE) L 3N Tz Z 0% Dunn & Shankmann® K NRACOSE L 11~14%
ENHEL OEERMEL TV 2D TN 3B E VTN, 7 1 BRRUHEREGEWE Ol
B, B KMnOs &% RO Pob TR 2.4 N TEXAGEESH T 70°C 1L fr b &k
BRSE L BT,

glycine, a— JF B—alanine, propionic acid, methylamine (3% % M/10 #¢ 5cc % 7K 5cc,
(1:4) #:E 10cc N/10 KMnO, 10cc 8% AL T2 A 8HIZEEMU 72, tyrosine phenol (33~ M/50
#ilce, arginine, lysine, serine (& M/10 lcc % caproic acid it M/20 # 2cc 28D N/10:
KMnO, #iiz 20cc & U TEMER1T2700 MEREiEHe 1T N/10 1552 Tt th N/10 KMnO,
B DUT S % U TN &%k 12, (methylamine J% ¥ lysine (& monohydrochloride ¥
FAHEFUTI) NEEIIIEEU B T 512 M/50 R M/10 # lcc 2 BEHUL I8 D 6 M/10
#hee REILIZE D ERTIIDEMERBWITL T 2 RO Fig. 1,2 ITRUI

glycine, a— &% [S—alanine, propionic acid @ KMnO, {H#&EI3MD § DITHUED T
ANE L 60 SEWERR LD T L EDHEMT 2 DA ThH DERIETIZMIAL T & BRAGIESTIEL K 5
TERFUTW A T2 U 7ov U EImEAERA D351 3 LEBAI BUGHEE K TR b 2 i
EFITHMU T %o KMnOy 1T & 2ERMIZEERRMETIE 2 4570 KMnO, 2> 5 5 [T OSR
PHUT7VH VRN HEETIE SFETFORESRY MU 2 50 BRI L 2 5057 27 BR
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‘Table II. Consumption of M/10 KMnQ, of each compound (per M/10 -5cc)
in acidic solution at 70°C
w 5 10 20 30 40 50 60
subst.
cc cc cc cc cc cc cc
*Glycine ~‘ 13.20 15.00 16.10 16. 30 16.40 16. 50 16.50
Glycine o 0.12 0.22 0. 30 0.30 0.35 0.40 0.45
a-Alanine 0.05 0.20 0. 30 0. 30 0.35 0.40 0. 65
B-Alanine | 0.12 0.27 0.30 0. 30 0.35 0.45 0. 65
Propionic A. 0.20 0.35 0.45 0.50 0.50 0. 60 0. 65
Methylamine | 1.67 2.55 4. 40 4.95 5.30 5. 50 5.55
Serine { 6. 50 10.05 17.00 25.00 30. 50 34.00 36. 00
Lactic A. ' 21.75 24.00 24. 25 24.00 24. 00 24.25 24. 25
Tyrosine | 171.25 171.25 171. 25 172. 50 172. 50 176. 25 175. 00
Phenol | 118.75 118.75 117.50 117.50 117.50 120. 00 120. 00
&-Amino caproic A. 1 0.64 1.20 2.10 2.80 3.75 4.35 5.55
Caproic A. 3.00 5.50 9.00 12.75 15. 00 18. 25 22.00
Arginine 12.25 16. 70 40. 00 48. 50 53.25 54. 25 55.25
Lysine 6. 25 13.20 25.00 32. 50 35.75 38.25 41.75
¥ Oxidation in alkali solution.
Fig. 1. The curve of consumption of KMnO, Dan< MR 0% AL %
CC) L 'B"—ZQ 0@(’.’_11.,\:4)’)
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AT

LB ERDONBZV NS OREMICT OV TIEIMGT I TH 5o methyl amine |3 Fidsfi 81 s s

*?/Jb@]@‘@]ﬁﬁ:\ﬁm@)”“ 20 45AriElIng 2 TR

ST UIZE S

CHESTT Do 50 THZE 60 43
Bbhi b, [ UFHEsEED alanine, glycine

TEIZIE A LR
ZEEUSENCEIE I L0
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POF I TN YERET S Fig. 2. The curve of consumption of KMnO,
B, BIRO 7 T EROSFER L) cc)
/80

JBUTEA A LEKEN, tyro-
sine & ¢ phenol Tii {2 M/50
% lec THIMZEO KMnO, %’

[,/% x x x — x th/rosw_e

TH BRI THERIZ—E /20 x— . y R

HEE LU M F&ﬁ. HEL /< L/x X < . ) P&,@PLO‘L

L 755, lactic acid  §pE x[7]— ,

DM 2 RT . CNETE—0H /90

HEOLEAET L B DI H 90 é oo Methulanvine
. 1 B o W

serine Tid e 2 MFEITIH S . __—x

)

BERE & T mL T b, T o ' ’
€- Amumo Gq:rmc A

—OH #HOfE AR ORI
< %O & FEA D, tyrosine i

phenol ZIHEUTEEEI K EWVOD

p Rrobionic A,

o A-Alanine

12 phenol FHHETH I NHIZH 53&'356}&{,0:/146
SO PR IUE S T 60 Gnim)

2z EBbN b,

Nahinsky, Rice & Ruben®® I lactic acid 137V UMERIETHEER E KBRS 2 ET 5 &
IR B384 L lactic acid OERMER(L T3 FUSOFEEIC Schiff ORI T7 v e
PRER LT TOBBISHHEITT 5 & 7v T b FRIZWEUBERR 2 43 2O 7
BV PEEERETCIIURIZELZ ) Z2NZROMHEET 2D EEAL LN D,

COOH
Tov g YD CH;CH(OH)COOH +0 —> H:CO3+ (LO (Nahinsky et al.)

OH
B . CH;CH(OH)COOH+O0 —> [CH,COCOOH] - [CH;CHO]+CO:
$+0
CH.COOH

&—amino caproic acid & ¥ caproic acid (335 & § R B & FRCEBRRCHENT %,
B3 BT U B 580 0 R B D 1K F — TR D CHy @ H 1 JE%8 NH:
FEEEHINTOIICTOMEETH HHBRIEN,

arginine ¥ lysine 133617 30 4RHiEI 3 MR RO AR tyrosine, phenol BUFD 3 O
WWHUARTH AP ZDOBRW/NDEILE2oT0 5D, MHFELF7IVETH HEERILR~ pH,
10.8 %t 9.7 Toh HHpioREeE» 54 % & 50 4= 60 SSETE arginine (& lysine 12
HUBREHESMIZLMT DT 2 DERIFICISVL TIL RO NH: ZEDMhic double bond %
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ZUTW% NH BHEDIISGTFKE L TOBILSIHEGSENLIZS 50

(iii) #B Fibroin « &5~ *, Amilan ® KMnO, JH&# &

#8 Fibroin & U Tid 21 denier OA%%2MREFT 300 [IZEEA Y HERIT L H v VeIV ARK
PHER ) — FHHTHERUIZ L DRV, 77 AL UTIRE b $BEOMLEREZ 1% B
e 10 SRTREEEFIV LOZE U LB U—ERE (T0cm) 588D W REIR—MED b
D2 BN 8 FTO2 HFERRDEKL L UHRZTDER? 2.5 cm [FDEIITESHEL 126 DIC
DWT $ 4721, Amilan (3 30 denier ODE#ES 150 FFAR DI, &R D KMnO,
VHERED PR IXBIERDICHE U 72, &iBMERRRT 5 N/10 KMnO, # &% 30cc & U 10 &3J5=
90 SR O TRERRE 2 4772 W P IS IRIR)E Bk - BRIEEA UTHERZMA 70°C 5 4
RS KMnO, OEEBREZ2RD T,

Table III. Consumption of N/10KMnO, (cc/fiber 1g) of silk fibroin
and Amilan at room temperature.

a) Oxidation in neutral.

\ime (min)

i
|
fibers \5
|
|

10 20 30 40 50 60 90

45. 00

silk-fibroin 32.90 39.90 48.35 51. 00 53.45 /

silk-Tegus (long) 485 6.80 8. 60 8.90 10.45 11.80 15. 00
silk-Tegus (short-cut) | 5.40 7.85 9. 40 11.20 14.10 19.00 /
Amilan . 2.15 2. 40 2.60 2.80 3.20 3.85 5. 90
b) Oxidation in acidic.

- time (min) |y 20 30 40 50 60 90
fibers ‘
silk-fibroin : 67.50 >100 >100 >100 >100 100 >100
Amilan | 24.05 26. 80 34.10 36. 30 41. 60 42. 30 49. 90

Table IV. Strength and elongation of the fiber treated with

potassium permanganate.

a) Oxidation in neutral.

T treated time (min) | 0

fiber T el (standard)

10 20 30 40 50 60 90

silk-fibroin ‘strength (g/d) 3.75 1.60 1.40 1.00 0.95 0.80 0.70 0.60

R-H=90% lelongation (%) 19.5 51 40 23 20 1.5 0 0
R.-H=942. 'elongation (%) 5.6 50 40 3.3 3.0 30 40 4.0

|
|
|
silk-Tegus (strength (g/d) ;L8 1.5 1.5 1.5 1.4 1.3 15 1.5
| \
|

Amilan  (strength (g/d) 4.76 4.70 4.70 4.71 4.65 4.64 4.57 4.46
R-H=992 \elongation (%) 150 14.0 14.0 14.0 12.0 15.0 13.0 13.0
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b) Oxidation in acidic.

ﬁber\\.' - \J{eff{,,;txl,Tf\\(\mln) | (s tag dard) 10 20 30 40 50 60 90
silk-fibroin (strength (g/d) 3.75 0. 20 ura;able unable Vs 7 7 s
R-H=902 {elongation (%) 19.5 0 0 0 0 0 0 0
Amilan Jstrength (g/d) 4. 30 2.86 2.35 2.10 1.94 1.86 1.87 1.38
R-H=73% |elongation (%) 14.0 5.8 4.3 4.2 3.2 30 29 1.1

*

unable to measure the strength.

FRMEALOBEREBE X 1 N & Utz, BifRBEEJIE L Suter type SERI-GRAPH (& 25kg)
Ik b ERERUR ORI C OBENTHRETREZ 5 Lir 2 X 51T Lt DTdh 5o 4B Fibroin &
OK5#is 72D tyrosine i3 Folin-Malenz #0912 X b 7 3/ 825352 van Slyke #:1C J: b
BEUI &HED KMnO, %8 (c-c $) RUMMEEIIE 3 £« 4 4 FTRT,

Table V. Tyrosine and amino-N content. #8 Fibroin @ HiiEER(ED KMnO, & &

! tyrosine (%) | amino-N (mg/g) 3 IEIRRYERERT T b 2, VB

silk-fibroin | 10.98 ‘ 176.13 R & RIS QISR R DNT IS BT D
silk-Tegus ;

10. 63 171.42 P . - > >
. | ARBEERY—ELT LA DTd Y

KMnOs #5722 < 5 PUSTITHIR T %0 BRMPED RTFIZ D THU < SRR TR
3.75 g/denier Hiffi> 10 43/PET 1.6 g/denier & 1/2 DIFICHELMEES 20% 25 5% & 1/4
WIKTLUTW 5D, TOBOETESIZZNEICH T ISED TEEBTH D 2L tyrosine &0
BT 2BAC LB S 5 6 D LB Do BHMILOBIA LSS £ 10 Sinms
RTY TICHME IR FAA & RURE 2B ICIRAEI N 5,

7 J" 2138 Fibroin 1T H U ISR EIZ A 750, HiK D tyrosine BRI 7 3/ fEgeshi:
5 5 ROMH TdH HLFIHEIRIIFAA ER—EBbN 508 WBEN L2000 & UTHEER
S:ff (surface area/g) OFEEWHEHT2EDTHS Vo CNIIFA—F F AOWASHELIZS D
DHBEDRDS X2 DITHUKRTD D p0dRE DEIMEEADKIZ 50 2 b b RIS . 8B
Fibroin ICH U tyrosine RO 7 3/ BRIRHENNICINZE T 2 FESRIEL T OO YEThH Vg 4 O 4
RICIOFIRIN A0 EBDbN 2o Amilan Tt R O W28 5013 FEIRSE & FE10 4/ 40
SUTO B D THTW SRMEZEA S FRA E2ED 70 CHITK UBRME T2 I8
RTHHFRLOMY 105 & 72 B0 BMEDET § 35 U < JEMIR T35 712 4. 30 g/denier
DD 10 S[EMGEET 5 & 2,86 g/denier IZELMEEY 142 » 5 5.8% ITEF LT %, T
DiEH & D Amilan O HrEERAES I3 HEE SRIRS F O AIHET D> ALY 15 2 124 F D thasific
T iy O LHERIN Do BRIETIX (SREENT S ERALINIZYSRK T D 525 IKS Ve RIS R
&b peptide i & DOPHZR %2 3K U LLIRENIS MESL ORI U PRBEIC 151 BERILA R E 75 5 D> BERAL S
N5 CAEDTHEIFHO KMnOs 1B EIREZ2DTHS 9o CDT & 13 BRIBFE DL BE
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T&E<~ﬁ?5§@?@5o%ﬁmmﬁﬁmwi®m<fééc

H R
\‘ | ' i, i !
HOOC-4--4--k-(CH.)5- NH-CO- (CH.);NH-CO- (CH); -{-4-4-~NH:
I 7! SRR
12 3 321
—>oxidation progress «-—agx1dation progress
FRE:PRAL
Vi i [ " i T
HOOC- ,l--* 4----(CHz)s- NH*CO (CH=)s- NH1CO (CH2)s-- T {; {- -NH:
i _
123 hydrcly51s hydrolyﬁxs 321 _
; | N <«——ocxidation pregress
oxidation—> 3’ 2/ 1/ oxidtltion oxidation 1r 27 3/

BT 2 B U OFALIREE & 48 Fibroin O 21 & %58 L CTE 2 2 & 48 Fibroin
DEACIZIEMETLD tyrosine #RNSROEN T 3/ BIIESICHA & RIBICH 2, 127
tyrosine FD PUSHEE XD TA THOEHO Z 1L/ SV 907 3 7 BELOFEC ) K
DIBHED B % D THALORNE DAL TI2FE~ D peptide DB SN 5 T & pWMREZ BN 5,
Amilan OHMFRAIZ I TH 2404 peptide #5842 0 $ DIZHID D> 5 EMLICIE 5 ASAPIE -3
?%DlAMK&“MﬂW%KMﬁh%MK&DM%éﬂt%Immml®ﬁﬁmm72/M@@
HEN-$aMh D & UT peptide %5 L polypeptide dicarboxylic acid & fid~
S DML TLD 20%, Wpi» % peptide K5 & 2T A HHEEL B DRIEME L TR LN S C
& BB OMPIDMEIC X 2MALIEDERICT L % 5 DTS %o glycine %ok alanine DERAL
RIS 5 T &5 6 polypeptide dicarboxylic acid O =1y K b & LT glycine,
alanine OFFATED peptide ([TIEFHT 5 4 D EHET X B0 W BEE Fibroin D EERAL I X ISR
RO ARIRFERICT ST D kBT peptide DBAZIHIT IO T vV DEFID&HIT 5 I %3k
UERRRI T2 /AIRG F~ B3 U I/ 3 72 polypeptide ~ & Bofbss B LT ¢ o Ffbiist
DHRIT L D T2 O DIREWYS B § NSEAIT 55t p 12 NH; « NO; - CO: Hoinxp o &
$HLEBAON Do RMERILODHAIL Amilan DA & [ CiE S O R &R D TERILSY 17
DIRHUCHEIT T2 L O LRI N 20 WRICEFRTIIEXOML Th Do

R ;
" R 1 r \1 oxidation
. ’ b « St
\ \ \-i..-/ ‘ ._;_,- I I
NH.: 1')' ------- C-CO-NH-----CO~NH- C-CQ=- NH------- m—---- 1-{ COOH
I I i PO VA
l7 H /R N VN
12 i 11 21

—> oxidaticn €«
oxidation progress : - . oxidation progress
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1 oxidaticn

MHEE:  \\ N_R ‘| ! H v
AT | | | i
NHw+w"nC CO--NH - CO+NH- C = CO4 NH-w---=-- f------t-FCOOH
L s i AN
/i H ! ' /R R oA
12 J 1 , 21
—> hydrolysis hydro]ycu. cxidaticn «—
oxidation progress ¥ ‘
cxidation cxidatiofi
«— —> “— —>
2/ 1' 1’ 2’

R ; glycine. alanine DAt 7 3 7 BRFRIE

1. = t 3!

#8 Fibroin o 7 3 2 E& glycine, alanine, serine, tyrosine, arginine, lycine ZOVET D
FEREEE & L C methylamine, propionic acid, &—amino caproic acid, caproic acid,
lactic acid, phenol 12> X KMnO, % FuTERIET 70°C 10 43 T4 = 60 4fRfk %2471 KMnO:
OB E2 WE LI, 48 Fibroin, %7 7 %, Amilan 12O\ T PR ERIEC THEIRRRIL
ZITOEEEZ ME LT

@ 5 474%E 10 450 KMnO, OEEEZF¢HIEROI Lo

tyrosine > phenol > lactic acid > arginine > lysine > serine > caproic acid > methy-
lamine > &—amino caproic acid > propionic acid, &—, B—alanine, glycine.

(2) &—amino caproic acid XX caproic acid OYERIIFEEINCLHPIL THEML tyrosine,
phenol, lactic acid (% 5 43 J5% 10 43 On X @GR THRIRIISE T UZ OO & DI33md 225K
OHEIETd %0

@) 5FE7 & *1348 Fibroin 1T UBBMEAES YK T D 503 T3 MRS (surface area/

g) OMHRITHERT %,

@ #B Fibroin 13 L OBEA IXMERRRT & FC KMnOy JHZ2ERI R USRI EE I3 R
WCETTEALS BH5 Amilan (ZVHBRBEIIED T8 O MIEZIMA L FRA L5 W0 . mHFHIZERIE
B DB AT 5 X b L BB IR BICHEIT USRI BT § 3 Lo

(6) EROFEREPLKXDTEVBHFALLN D,

Amilan OFRILS fRZHFEEEMRG FOARIFIEI Y 5 D 1R 21X F ORI RS, # Fib-
roin OERLSH7IZ tyrosine D 7 = — VR, MDD 7 3 7 BREEL O SRR » 588 H tyro-
sine RO FISIIAED TRETHOES O € N IIREBTH 2o P ORGEOFEBIC X b BFUSHEEIZ
B B Do TUERDERILAREOFER 2RI peptide MFIOBHERNIEENITHON 2 10 DITHRMEE
DEBITHDEHLEELDTD %0

52, AWMEDOKREIIEM 284 8 B 9 HHARIMRAEBIAKITS O THEIEL .
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RESUME

Studies on the Oxidation of Silk Fibroin on the Basis of the Oxidation
of Amino Acids and Analogous Structural! Substances.

Satoru AKUNE & Katsuya Koca

The amino acids in silk fibroin (glycine, alanine, szrine, tyrosine, arginine, and
lysine) and the other analogous structural substances (methylamine, propionic acid,
&- amino caproic acid, caproic acid, lactic acid and phenol) were respectively treated
with potassium permanganate in acidic condition for 10~60 minutes at 70°C and silk
fibroin, silk-Tegus (using as fishing yarn), Amilan were respectively treated in neutral
and acidic condition at room temperature and each consumption of KMnQO, was mea-

sured. The results were obtained as follows;

1) The consumption of ]ljg) KMnO, for 5~10 minutes is placed in following ar-

rangement ;
tyrosine > phenol > lactic A > arginine > lysine > sarine > caproic A> methylamine
> &-amino caproic A. > propionic A, « -, 3-alanine, glycine.

%\(I)’KMnOQ‘ of both &-amino caproic acid and caproic

acid increase in proportion to the progress of time, those of tyrosine, phenol, lactic

2) The consumptions of -

acid show the constant value in even such short time as 5~10 minutes and those of the
other substances increase but the velocity of oxidation decrease. Propionic acid, ala-
nine and glycine have especially the large resisting power for oxidation.

3) Silk-Tegus shows the larger resisting power than the silk fibroin, this is due
to the difference of physical condition (surface area/g).

4) Amilan is oxidized very slowly in neutral condition and its strength and elonga-
tion are scarcely variable, however, silk fibroin is just opposite. Silk fibroin and Amilan
are oxidized more easily in acidic condition than neutral and the degradation of
strength and elongation of both fibers is remarkabls.

5) On the basis of the results above mentioned, the following inference may be
drawn ; the ordinary oxidative decomposition of Amilan begins with the terminal groups
of the high polymer compound and then progresses slowly to the center pzart of the
molecule. That of silk fibroin begins with the phenol radical of tyrosine, the other
amino acid residues of side chains (except for alanine and glycine) and the terminal
groups, tyrosine is oxidized very rapidly, but the other amino acids are oxidized slowly
and the velocity of oxidation is different according to the kinds of side chains. The
peptide bonds are decomposed sescondary on the basis of the oxidation of the side
chains, so that the rapid degradation of the strength and elongation occurs.



