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Evaluation of Antibacterial Activities of Chitosan Treated Fiber Waddings
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Abstract : The effect of chitosan on antibacterial activities of cotton, wool and polyester fibers was investigated by
shake flask method. Chitosan was treated in 0.1%, 1% and 2% NaBOj; solution to reduce the molecular weight in 4
steps. wadding of cotton, wool and polyester were treated in 0.1%, 0.3% and 0.5% of chitosan solution which were
dissolved in 2% acetic acid aqueous solution. The antibacterial activities of the fiber wadding treated and untreated
by chitosan against Escherichia coli, Proteus vulgaris and Stephylococcus aureus were measured by shake flask
method. On the untreated waddings, cotton showed better antibacterial activities than wool, but on the treated ones,
wool showed better than cotton. The antibacterial activity of polyester was better than that of cotton or wool which
preserved before and after the chitosan treatment against the three kinds of bacteria. When the chitosan treated cot-
ton waddings was retreated in NaOH aqueous solution, their bacterial activities decreased. After laundering, the anti-
bacterial activities of the treated cotton and wool waddings kept good , but that of the treated polyester reduced by

almost half.
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Table 1. Characteristics of fibers in waddings

Material Fineness  Fiber length Tensile strength
(Denier) (mm) (g/d)
Cotton 100% 2-3 55 1-3
Wool 100% 5-8 64 4-5.5
Polyester 100% 6-8 82 1-1.5
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Table 2. The number of colonies of control fiber waddings

E. coli P, vulgaris S. aureus
Neutralizing solution
(including bacteria) 318 188 0
Cotton 373 186 45
Wool 292 191 87
Polyester 236 157 32
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Table 3. Antibacterial Effects of chitosan and chitosan-acetic acid
solution

Chitosan-acetic acid
solution

002 g 005g 1ml 3 m 5 ml

Chitosan

Reduction ratio(%) of

E. coli colonies 0 100 100 100

Table 4. The Reduction ratio (%) of E. coli colonies on cotion, wool and polyester fiber waddings treated with chitosan

Chitosan 0.1% 0.3% 0.5%

Fiber ml m2 m3 m4 ml m2 m3 m4 ml m2 m3 mé
Cotton 78 91 94 92 98 99 100 98 100 100 100 100
Wool 84 90 96 97 100 100 100 100 100 100 100 100
Polyester 97 100 99 100 100 100 100 100 100 100 100 100

molecular weight; m1:230,000, m2:63,000~70,000, m3:35,000~40,000, m4:16,000~22,000
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Table 5. The reduction ratio (%) of P. vulgaris colonies on cotton, wool and polyester fiber waddings treated with chitosan

Chitosan 0.1% 0.3% 0.5%

Fiber ml m2 m3 m4 ml m2 m3 m4 ml m2 m3 mdé
Cotton 65 85 85 77 87 99 99 97 100 99 100 99
Wool 90 100 100 94 100 100 100 100 100 100 100 100
Polyester 97 99 98 97 100 99 99 96 100 100 99 100

molecular weight m1:230,000 m2:63,000~70,000, m3:35,000~40,000, m4:16,000~22,000

Table 6. The reduction ratio (%) of S. aureus colonies on cotton, wool and polyester fiber waddings treated with chitosan

Chitosan 0.1% 0.3% 0.5%

Fiber ml m2 m3 m4 ml m2 m3 m4 ml m2 m3 mé
Cotton 55 69 66 71 90 87 95 99 2 100 100 97
Wool 82 93 85 94 100 100 99 100 100 100 100 100
Polyester 98 100 100 95 9 98 100 100 100 100 100 100

molecular weight; m1:230,000, m2:63,000~70,000, m3:35,000~40,000, m4:16,000~22,000



Table 7. Reduction ratio of colonies (%) of the chitosan-treated cot-
ton fiber wadding after NaOH treatment

E. coli S. aureus
0.1% 0.3% 0.1% 0.3%
ml 52 76 52 70
m2 26 89 72 58
m3 81 87 42 50
m4 10 79 72 48

molecular weight; m1:230,000, m2:63,000~70,000, m3:35,000~40,000,

m4:16,000~22,000

Table 8. Reduction ratio (%) of colonies of chitosan treated fiber
waddings after washing

E. coli P. vulgaris S. aureus

Before  After Before After Before After
washing washing washing washing washing washing

Cotton 100 93 99 90 95 90
Wool 100 95 100 92 99 95
Polyester 100 57 99 48 100 61
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