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Deterioration of Fibers and Their Products by Fungi(Part 1)

——Damage of Cellulosic Fabrics by Fungi——
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<Abstract>

Damages of cotton cloth and characteristics of fabroid degradation were studied by Chaeto-
mium globosum and Aspergillus niger which presupposed as powerful erosive fungi to cellul-
ose fiber by means of tensile strength.

The results obtained are as follows:

1. The growth(rate) of fungi in malt extract agar was superior to potato agar for two
weeks.

2. Chaetomium globosum showed mostly severe damage to the cotton cloth in malt extract
agar media at PH 4.5,

3. Tensile strength was reduced with time by Aspergillus niger-coenzyme and Chaetomium
globosum-coenzyme reaction. In comparison with Chaefomium globosum and Aspergillus niger,
the former weaken tensile strength about 15.8% and the latter enfeebled 10,0% after 124
hours.

4. After 30 days the breeding of fungi in PH 4.5 malt extract agar media, critical damage
of cotton cloth was observed, i.e., 92.4% damage by Chaetomium globosum and 74,9% lose by
Aspergillus niger respectively.
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Table 1. Characteristics of Cotton Cleoth
No. of Apparell Yarns(Ne) 18
Structure plain weave
Thickness(mm) 0.28
Fabric Count warp 60
(Yarns/cm) weft 60
Tensile Strength' warp 3.98
(kg/cm?) 3 weft 3.34
Elongation warp 5.05
(%) weft 5.22
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Fig. 1. Fungal Growth on Cotton Cloth by Vrious Media.
Table 2. Growing Patterns of Fungi on Different Culture Media
Aspergillus niger Chaetomium globosum
Malt extract agar Potato agar Malt Extract agar Potato agar
3 H + + f
4.5 H i it -
5 # + H H#
5.5 L + H T
6 1 + Ht 1
6.5 H# + L #
7 g + H# H*
Control - - -+ +

Neither spore nor mycelium was confirmed.

: No mycelium was observed at near the inoculated area.
: About 1/3 of spore was observed on specimen.

: About 2/3 of spore was identified on specimen.

: Spore was developed on the whole specimen.
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Table 3. Variation of Tensile Strength Value on Various Culture Media by Fungus.

Malt Extract agar Potato agar Water agar (Control)

kg % kg % kg %
3 AN 2.04 51.26 2.05 51.51 3,62 97.31
CG 1.39 34.92 2.14 53.77 3,70 99.46
a5 AN 1.96 49.25 2,14 53.77 3.48 93,54
CG 1.94 48.74 2,01 50. 50 3.67 98. 65
4 AN 1.82 45.73 2.32 58.29 3.57 95.96

CcG 1.75 43.97 1.94 48.74 3.77 100
L5 AN 2.08 52. 26 2,27 57. 04 3,57 95.96
) CG 0.71 17. 84 2.16 54.27 3.30 88.70
5 AN 2.02 50.75 2.32 58. 29 3.49 93.81
cG 0.99 24.87 2.10 52.76 3.42 91.93
5.5 AN 2.23 56.03 2.35 59. 05 3.55 95.43
) CcG 0.89 22.36 2,17 54.52 3.47 93.27
6 AN 1.72 43.22 2.32 58.29 3.07 82.52
ca 1.10 27.64 2,12 53.27 3.42 |  91.93
6.5 AN 2.12 53.27 2.32 58.29 3.20 86.92
’ cG 0.97 24.37 2.04 51.26 3.22 86.55
. AN 1.95 48.99 2.35 59,05 3.54 95.96
cG 1.57 39.45 2.18 54.77 3.37 90. 59
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B} Chaetomium globosum o] 352 H{LHRE
¢ zAfon, MAFTHA e JFE Yo
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A= 82.16% &AL 3o I thgoEE
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Fig. 3. Effects of Enzyme Reaction on Tensile Strength.
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Table 4. PH Changes of Enzyme Solution by Times.

Times
0 3 24 48 72 96 124
Fungns
AN 4.3 4.3 4.3 4.4 4,0 4.0 3.9
ca 6.6 6.5 6.1 5.9 5.9 4.9 4.3

EHe A AR RS 40°C 9] water
bath | A Ao ZHAo] gzl AtAEeriz
ol o] HAAq wlel w2 PHS w3}, it
9 QFREE 2Halgiel. (Table 4, Fig.3)
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Fig. 4. Tensile Strength on Various Media by
fungus for 30 days.
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