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Removal of Proteins from Fabrics by protease.
Washing of Cotton Fabrics Soiled with Coffee
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Summary

Protein stains which adhere to cloth in the form of solutions eventually dry and solidify on the textile and become d-
ifficult to remove. Also, physical causes, such as, heat, friction, ultraviolet ray, ultrasonic waves, as well as chemi-
cal causes, such as, acid, alkali, organic solvents, heavy metal salts, tannin further decrease the solubility of
the stains, and as a result, when the kind of textile constituting the clothes, the textile weave, and the maintenance of
the form of the clothes are taken into consideration, it becomes extremely difficult to remove the stain simply by the co-
mbination of an ordinary detergent and the mechanical effect of the household washing machine.

The coffee stain of clothes is a complex proteinstain consisting of a combination of coffee bean protein which had been
denatured chemically and physically by tannin (polyphenols, such as, chlorogenic acid) and heat, respectively, and milk pr-
otein and sugar.

In the present study, fabrics were stained by coffee prepared by the standard technique with added sugar and milk. The
soiled fabrics was observed under an electron microscope. Also, the effects of physical and chemicaldenaturation of pr-
otein by heat and tannin, respectively, on the washing effect was studied.

1) An electron microscopic study of coffee, sugar and milk stained fabrics revealed that the fibril structure chara-
cteristic of cotton fabrics had been covered by the stain and was not apparent, showing a comparatively even stain, how-
ever, when Brazilian coffee, which contains much tannin, was used the stain was uneven showing a granular formation.

2 ) The kind of coffee beans used greatly influenced the removal efficiency. Coffee stains made by Brazilian coffee
which is rich in tannin (40—43mg tannin/100m] after extracting for 3-7 minutes) showed a low removal efficiency.

3 ) Even when the protease activation in the detergent solution was as low as 1PU/ml, the removal efficiency was
increased by the additive effect of the cleansing action of the detergent. Furthermore, at a temperature range of 40° to
65°C the removal efficiency was remarkably high.

4 ) The denaturation of mi!_k protein by tannin depends greatly on the concentration of the tannin solution (0.1-5%),
time of exposure to tannin (5-60 min.) and the temperature of the tannin solution. When the concentration of tannin
was raised to over 1% the removal efficiency was considerably lowered.

5) Although the physical denaturation of milk protein by heat decreases the removal efficiency, the use of alkaline
protease, which has a wide substrate specificity, effectively removed the stain.

(34)



	SKM_C454e16012614130_ページ_043
	SKM_C454e16012614130_ページ_044
	SKM_C454e16012614130_ページ_045
	SKM_C454e16012614130_ページ_046
	SKM_C454e16012614130_ページ_047
	SKM_C454e16012614130_ページ_048
	SKM_C454e16012614130_ページ_049
	SKM_C454e16012614130_ページ_050
	SKM_C454e16012614130_ページ_051
	SKM_C454e16012614130_ページ_052
	SKM_C454e16012614130_ページ_053
	SKM_C454e16012614130_ページ_054

