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Abstract: Based on the basic principle of three-component Mannich reaction protein modification, the self-made
aromatic primary amine dye was used as the color developing reagent. In this paper, aromatic amine dye/
formaldehyde complex was covalently bonded to silk fabric. In addition, the crossdinking products formed by the
reaction of formaldehyde solution with amino acid residues and their effects on the structure and properties of silk were
studied to provide some theoretical basis for the realization of functionalization of protein material. Amino acid was
applied to simulate the reaction of protein amino acid residues and formaldehyde. The crossdinking function between
formaldehyde and amino acid residue in the protein was characterized by mass spectra and infrared spectroscopy. By
measuring the tensile strength, elongation at break and wrinkle recovery angle of silk fabrics, the influence of cross—
linking between formaldehyde and amino acid residue in the protein on silk fabric properties was further revealed.
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Fig.1 The Mannich reaction and coloration mechanism in modification of tyro-sine residues of protein

by Aromatic amine dye/formaldehyde complex

PR A O 136 04 /8 73 1 B AR 7 25 22 A
Oy T AW UGE R A AL S B A T AR R T
R . RS P B B A I, = 5 A
WHEH Bk n] LA 3], B A CRESS 5 55 1A

Jiie R~ 7 22 3R 2R 1SV S B Mannich 520 A& 4
W AENS 2 5 A SR B ( 242k ol 07 = (] fY) ZZ Bk
FISE  MCTTT A2 2 1)~ I 466 4R £ 2 1 D5k A2 B
%[6—7]( 2) )

(0]
Ho -H,0 .
Protein—NH,  + H)LH ——  Protein —N—?—OH >, Protein —N=CH,
H
A SRS AR ] 4
Protein IEI; Protein
~.
—_— N
H H
LSRR ]

B2 R A SR

Fig.2 The crossdinking mechanism of formaldehyde for proteins
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