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Abstract — There are several factors in the degradation of textiles. The crucial factors in textile weakening
are humidity, dust, smoke, sunlight, microorganisms and so on. Especially silk fabrics are more susceptible
to microorganisms than other fabrics, because they are mainly consisted of proteins. In this study, we
investigated the activities for degrading casein and silk fibers with 2 strains, Bacillus cereus TX1 and
Pseudomonas fluorescens TX 2, isolated from domestic museums. They were compared to those of standard
control strains, Klebsiella pneumoniae and Staphylococcus aureus, usually used for the antibiotic test of
fabrics. The caseinolytic activities of K. pneumoniae and S. aureus were higher than those of isolated strains.
But in the cases of silk fiber degrading, B. cereus TX 1 showed the highest activity on both silk 1 and silk
2. Therefore, caseinolytic activities were not coincident with the activity to degrade silk fibers. All strains
degraded silk 1(strength retention 100%) better than silk 2(strength retention 50%). It means that bacteria
mainly participate in the early stage of degrading silk fabrics, but as time goes by, the importance of
bacteria for degrading silk fabrics would decreased. Even though the importance of bacteria may decrease,
controlling bacterial activity is necessary to preserve historic silk fabrics.
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Table 1. Characteristics of the silk fabrics
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Type Strength retention Basic properties
Weave: plain
Silk 1 100 % Fabric counts: 55x165 (warp x weft/5 cm)
Thickness (mm) : 0.219
Silk 2 20 % .

(by NaOH treatment)
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Table 2. Morphological and physiological characte—
ristics of isolated strains

Isolated strains

Characteristics B. cereus P. fluorescens
X1 ™2
Morphological characteristics
Gram staining Positive Negative
Spore staining Positive Negative
Form Rod Rod
Motility - Positive
Cultural characteristics
LB agar Fllzie%r_l;l;,te Cos/l;tﬂ;rt;ﬁre
Physiological characteristics
Catalase test Positive Positive
Oxidase test - Positive
B-galactosidase test Negative Negative
Arginine hydrolase test Positive -
Lysine decarboxylase test Negative -
Ornithine decarboxylase test ~Negative -
H,S production Negative Negative
Urease test Negative Negative
Tryptophane deaminase test Negative -
Indole production Negative Negative
VP test Positive -
Gelatin liquefaction Positive Negative
Nitrate reduction Positive Positive
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Table 3. Protease activities of isolated microorganisms from different substrates

Strains Casein Silk 1 Silk 2
Klebsiella pneumoniae 8.7 U/mL 5.1 U/mL 3.3 U/mL
Staphylococcus aureus 7.5 U/mL 79 U/mL 7.7 U/mL
Bacillus cereus TX1 49 U/mL 10.1 U/mL 8.3 U/mL
Pseudomonas fluorescens TX2 4.6 U/mL 9.3 U/mL 4.8 U/mL
120 120
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Fig. 1. Relative degradation efficiencies corresponding to amino acid production.(strain 1 : K pneumoniae, strain
2 1 S aureus, strain 3 : B. cereus TX 1, strain 4 : P. fluorescens TX 2)
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Fig. 2. Intrinsic viscosity of silk fibers treated with crude enzyme for 30 min, 60 min, 90 min. (strain 1 : K
pneumoniae, strain 2 : S, aureus, strain 3 : B. cereus TX 1, strain 4 : P. fluorescens TX 2)

Fig. 3. Scanning electron micrographs of silk fibers

treated with crude enzyme for 90 min. (A) : sik
1(strength retention 100%), (B) : silk 2 (strength retention
50%), [0 : control, S1 : K pneumoniae, S2 : S. aureus,
S3 : B cereus TX 1, S4 : P. fluorescens TX 2]
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