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Abstract: In order to protect and repair fragile historic silk fabric and prolong their lifespan, silk fibroin
(SF)/carboxymethyl chitosan (CMCS) composites (SF/CMCS) was prepared from SF and CMCS with
transglutaminase as cross-linking agent, and applied for the reinforcement protection of aged silk. The aged
silk fabric before and after treatment by the composite obtained were characterized by FTIR, XRD, color
matching spectrophotometer, SEM and servo high and low temperature control tensile tester as well as
analyzed for their antibacterial properties against Escherichia coli and Staphylococcus aureus to investigate
the influence of the reinforcement. The results showed that, compared with the untreated aged silk, SF/
CMCS reinforced silk exhibited no obvious change in color, significant improvement in the physical and
mechanical properties, and an increase by 319.72% and 114.56% in the tensile strength and elongation at
break, respectively. Moreover, the SF/CMCS reinforced silk displayed no bacterial reproduction on the
back in comparison to the untreated control, indicating that SF/CMCS treatment could improve the
antibacterial activity of Escherichia coli and Staphylococcus aureus to a certain extent.
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Fig. 3 Pictures of aging silk (a) and SF/CMCS reinforced
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Fig. 6 Fitted plots of secondary structures of aged silk (a)
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Fig. 7 XRD patterns of aging silk and SF/CMCS reinforced
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Fig. 8 Stress-strain diagram of age silk, SF reinforced silk,

CMCS reinforced silk and SF/CMCS with different
mass ratio of SF to CMCS reinforced silk
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Fig. 9 Photos of the antibacterial effect of aged silk (a;)
and SF/CMCS reinforced silk (a,) against E. coli;
Photos of the antibacterial effect of aged silk (b;) and
SF/CMCS reinforced silk (b,) against Staphylococcus
aureus
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