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Fig. 1 SEM photographs for the vertical sections of untreated SF {a) and SF grafted with P-2 to the
grafl yield of 15.1% (b),30.5% (c}.41% (d}.52.3% (e}
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Fig. 2 SEM photographs for the cross sections of untreated SF (a) and SF grafted with P-2 to the
graft yield of 15.1% (b},30.5% (c),41% (d),52.3% (e)
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Fig. 3 Infrared spectra of untreated SF
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Fig. 4 Infrared spectra of the P-2-grafted SF with 41.0% of graft
yield
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Fig. 5 Infrared spectra of the the polymer of P-2
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Fig. 6 Birefringence{ An} of the P-2-grafted silk fibers with
different amount of graft yield
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Fig. 7 X-ray diffraction intensity curves of the P-2-grafied
SF with graft yield( % ) : (1) control sample; (2) 15.1; (3)
30.5: (4) 52.3
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Fig. 8 Molecular origentation evalusted from the X-ray
diffraction curves of the P-2-grafied SF versus graft yield
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Table 1 Amino composition of grafted silk fibers

Sample
Amino acid (%)
Control A B’

Gly 33.76 34.66 36.07
Ala 27.86 28.72 2914
Val 3.38 3.46 3.08
Tle 1.29 1.35 1.12
Phe 2.15 2.62 1.64
Leu 0.87 0.84 0.73
Cys 0.84 0.94 0.86
Om 0.54 0.92 1.56
Met 1,19 0.6 Q.50
Asp 2.81 2.82 2.92
Glu 1.87 1.58 1.7
Thr 0.97 1.18 1.2
Ser 9.77 9.08 8.71
Tyr 16.01 3.2 9.05
Lys 0.87 0.74 0.68
Arg 1.3 1.29 1.03
His 0.51 0 0

Total 99.99 100.01 100

" Graft yield( % ): A = 15.80; B=30.50
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THE STRUCTURE OF THE SILK FIBERS GRAFTED WITH DIETHYLENE
GLYCOL DIMETHACRYLATE

CHEN Guoqiang
{ Silk Research Insiitule , Sushou University , Suzhou 215021)

Abstract The effect of diethylene glycol dimethacrylate graft treatment on the structural changes of the silk fibers
was examined in relation to the graft yield on the basis of the results of scanning electron micrograph photographs
{SEM) , infrared spectroscopy { IR, birefringence (Anr ), X-ray diffraction and amino acid analysis. The diethylene
glycol dimethacrylate grafted silk fibers with different amounts of graft yield showed a substantial decrease of the
amino acid composition of Tyr. , His. , Ser. , Arg. The other amino acid residues remained essentially unchanged or
showed only slight changes, so, the diethylene glycol dimethacrylate exhibited reactivity toward Tyr. ,His. , Ser. ,and
Arg . of silk fibers.X-ray diffraction patterns of silk fibers suggested that the diethylene glycol dimethacrylate grafting
does not affect directly the crystalline regions, but causes a decrease of molecular orientation in the amorphous
regions . Birefringence(An) of silk fibers decreased by grafting with the diethylene glycol dimethacrylate. When the
graft yields are more than 35% ,the surface of silk fibers showed the presence of several granules, consisting of the
diethylene glycol dimethacrylate polymers, and the cross-sectional area of silk fibers showed the appearance of
separating fiber. The IR of the grafted silk fibers showed absorption bands at 1651 cm™ ' (amide | ) and 1520 em™'
(amide IT ) assigned to the @ structure of the silk fibroin and additional bands at 1732, 1134 and 1041 cm™",
characteristic of the spectra of the diethylene glycol dimethacrylate polymer. Additionally, the IR of the grafted silk
fibers showed overlapped absorption bands due to the molecular conformation of this fiber and the diethylene glycol
dimethacrylate polymer, giving evidence that the the diethylene glycol dimethacrylate graft occurred inside the fiber
matrix . Thus the theoretical basis is provided for the silk chemical finishes or modification .

Key words Silk fiber graft, Diethylene glycol dimethacrylate, Structure



