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Fig. 1 Section of mulberry-silk fibron ( x 600)

a) Untreated; b) Weight lost of 5.40% ; ¢) Weight lost of 14.33% ; d) Weight lost of 16.20%
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Fig. 2 FTIR(ATR) spectra of mulberry-silk fibroin
a} Untreated; b) Weight lost of 5.40%; c) Weight lost of
16.20%
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Table 1 FTIR-ATR absorbance peak areas of mulbetry-silk fibroins *

w.eigi?t lost of 1160 ¢m ™! 1621 em ™! O
Fibroins( % ) { Tyrosine ) @ (Amide- 1 )@
0 1.4756 2.5434 0.5802
5.40 1.5715 3.0398 0.5169
16.20 1.4954 3.3551 0.4457
* Arbitrary unit
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Table 2 FTIR-ATR 2nd derivative peak areas of Amide-[l band on
mulberry-silk fibroins "

Weight lost of 1230 em ™! 1263 cm™! Degree of
fibroins (random coil) { B-sheet) crystallinity( % )
(%) @ @ QD+ D%
0 3.94 5.64 58.87
5.40 3.32 6.21 65.16
14.33 1.63 3.86 70.31
® Arbitrery unit
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Table 3 Amine acid composition of mulberry-silk fibroin with various HCl-treating time
Time (h) 0 4 8 2 72
Weight lost of Fibroins( % ) 0 6.78 10.44 23.59 36.52
Amino acid Side-chain
GClycine —H 36.866 33.912 32.640 26.916 23.534
Alanine —CH, 30.654 28.971 27,849 24.844 20.478
Valine —CH(CH; ), 2.856 2.7 2.482 1.900 1.835
Leucine —CH,CH(CH, ), 0.847 0.726 0.626 0.208 -
lsoleucine —CH(CH, )CH,CH; 1.056 0.965 0.793 0.511 -
Serine —CH, OH 12.405 10.850 10.767 7.852 7.600
Threonine —CH(QH)CH, 1.207 1.074 0.951 0.558 0.515
Aspartic acid —CH,COOH 2.646 2.134 1.895 1.081 1.080
Glutamicacid —CH,CH,CO0H 2.598 2.381 2.154 1.837 1.668
Lysine —(CH; },NH, 0.428 0.375 0.217 0.103 -
Arginine —(CH, ); NHC—NH, 1.039 0.837 0.667 0.464 0.048
Methionine —CH, CH, SCH;, 0.105 - - 0.058 -
Cystine —CH,5—SCH;— 0.589 0.482 0.358 - -
Phenylanine —CH,O 1.567 1.481 1.123 0.660 0.657
Tyrosine —CH;@—OH 11.022 9.961 9.456 7.060 6.514
—CH,—C—N
Histidine HC CH, 0.450 0.334 0.265 0.289 0.133%
Nt

Whole Amino arids 106.335 - - - -
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Table 4 Weight lost percentage of amino acid in mulberry-silk
fibrain (%)

Time (h) 0o 4 8 24 72

Weight lost of Fibroins (% ) 0 6.78 10.44 23.59 36.52

Amino acid

Glycine 0 8.01 11.46 26.99 36.16
Alanine 0 549 9.09 18.95 33.19
Valine 0 4.8 13.11 33.46 35.74
Leucine 014.35 26.07 66.93 -
Isoleucine 0 8.65 24.96 51.69 -

Serine 012.54 13.20 36.70 38.73

Threonine 011.02 21.25 53.82 57.37
Aspartic acid 019.34 23.38 59.14 359.18
Glutamicacid 0 8.39 17.10 29.30 35.82
Lysine 012.52 49.33 75.92 -

Arginine 019.51 35.80 55.33 95.35
Methionine 0 - - 470 -

Cystine 018.16 39.26 - -

Phenylanine 0 5.52 28.34 57.88 58.10
Tyrosine 0 9.63 14.21 35.95 40.00
Histidine 025.67 41.13 45.82 69.9%
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Table 5
remained fibroins treated with HCI

Weight lost of fibroin. tyrosine in dissolution. tyrosine in

Time (h) 0 4 8 24 72

Weight lost of fibroin{ % } 0 6.28 10.44 23.59 36.52
Tyr in dissolution( % ) 0 0.81 1.45 3.4 50
Tyr in remained Fibroin( %) 11.02 9.9 9.45 7.06 6.6t
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Fig. 3 Tyrosine with varicus HCl-treating time

—~@— Weight lost of fibroin (% ): M Weight
increase of tyrosine in dissolution (% ); —d— Weight
lost of tyrosine in remained fibroin (% )
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STUDIES ON DISTRIBUTION OF AMINO ACIDS IN SILK FIBROIN

ZHENG Jinhuan, SHAC Jianzhong, LIU Jingiang
( College of Maserials and Textiles, Zhejiang Institute of Science and Technology . Hangzhou 310033)

Abstract The micro-structure of silk fibroin and the structural difference between silk surface and bulk were
studied using a range of analytical techniques, microscopy, Fourer transform infra-red spectroscopy in ATR mode,
analysis of amino acids composition and FuLin reagent analysis; The compositions and distribution of the amino
acids in silk fibroin, especially the main aromatic amino acids (tyrosine) which plays an important role on the
structure and properties of silk fibroin was studied, in order to reveal the relationship between silk structure and the
intrinsic defect of sitk fabrics such as yellowing, easy-crease, and color fasiness. The results show that there is
multiple-layers structure in natural silk fibroin, with higher crystallinity in the in-layer than out-layer; The acids with
large side-chain such as Lys, His, Cys, Arg, Asp, Phe, Leu, Glu, Tyr are richer in the outer-layer, and the amino
acids with small side-chain such as Gly, Ala and Ser are richer in the inner-layer of silk fibrions.

Key words Silk fibroin, Surface structure, Amino acid, Micro-structure



