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Abstract

Protease is mixtured in detergent to remove protein-soil easily. It must not act on the any
fiber except protein-soil during laundry. So the purpose of this study is to investigate how
protease is affect the fiber, particulary the protein-fiber. For this purpose, silk, wool and
nylon are selected as samples, and the extent of the damage was estimated as tensile strength
and surface condition (that is fibrillation).

The results are as follows, The tensile strength of fiber treated with protease were lowered
at enzyme concentration 0.19, temperature 40°C, and, as washing time was longer, it was
lowered more. And it was showed that the surface of fibers were fiblliated by protease during
washing, From this results, it was found that protease damaged protein-fiber. The damage
of silk was the largest of all, and wool was less damaged than silk, because it has the scale
(cuticle) on the outside. Additionary, an influence of surfactant on damage of fiber was little
about three fibers, but, the fibers were damaged more by the binary nonionic-surfactant and
protease mixture than by protease only.
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Table 1. Characteristics of white silk, wool and nylon

fabric
Material
o aleria’s Silk Fabric Wool Fabric | Nylon Fabric
Specificati
Density (ends
276%192 142 X136 214150
& picks/5 ¢m)
Weight (g/m?) 623 102 62
Yam Number 2.3%2.3/2 Tex | 19%15 Tex 7.8%7.8 Tex
Weaves plain plain plain
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Fig. 1. Relationship between tensile strength and
protease concentration. (40°C, 20 min.; &-Silk,
m-Nylon, A-Wool)
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Fig. 2. Relationship between tensile strength and
treatment temperature. (0.3% protease, 20 min.;
+-Silk, m-Nylon, A-Wool)
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Fig. 3. Relationship between tensile strength and
treatment time. (0.39% protease, 40C: ¢-Silk, =
-Nylon, &-Wool)
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Fig. 4. Relationship between tensile strength and
nonionic surfactant treatment. (0.19% surfactant,
40°C; #-5ilk, m-Nylon, A-Wool)

[27] 4]olA wlel& AW F4das AFel A
A% A Afre A7 Azke] o1l ate}l Aghegol
ekzk 7\}*3},&31, Wl E Afre F- AdEEe) ok
Zhaslo] wlol & Alwl ZAAle] ofste] AR AR7}
2k7ke] -:%%: Y Aoz ey gEE Sl
Aelgt oke] ALAY Z H8E ¥R gyrh g
8 A2 HE L E AT vo]& Ao 9
3o £a4-5 %7& ot A oke AR A &4
=z 45& o 4

2) 3012 AlHEM Mol 2|8t MFo| HetZre| ME

Hl o] Al A A o] 799} vharIA| 2 g0l 74]‘{4_
F449) FE 0.1%, HE-2E 40T AHAZS
20, 40, 80422 WA AYEH Ao (17 5]9}
e,

[27] 5]ollA Mol wls}h Zro] AAF 85 A
Z WishE ol Ysirh olzd AFE HE Ao
el vo]& 4 Fold AAA 0.1%014] Ty

FoE ANY AS

RRKESEE

0
| S
450
am
= ¥0r
a0t -
=
2 e |
2
& -
& X0 r
&
4 ———
20T l
10 |
80
— _—
g¢aontrol 10 o0 40 80

Time(min.)
Fig. 5. Relationship between tensile strength and
anionic surfactant treatment. (0,19 surfactant,
407C; #-Silk, m-Nylon, A-Wool)
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Fig. 6. An influence of protease and nonionic
surfactant on tensile strength. (0.3%4 protease-
0.1% surfactant, 40°C; &-5ilk, m-Nylon, A
-Wool)
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Fig. 7.- An influence of protease and anionic surfactant
on tensile strength. (0.39% protease+0.1%
surfactant, 40C; #-8ilk, m-Nylon, A-Wool)
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Fig. 8. SEM micrograph of wool [(a) control (b) 0.1%, 40°C, 20 min (c) 0.1%, 40°C, 80 min]
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Fig. 9. SEM micrograph of silk [(a) contr

(a)

Au} Fr} ArbEE A Gl Eabol A A3EHE A
o2 ¥ol =aif)Me] 2§ 7|AAgl Puohe Hlol
gk ZHgo] AR 49 A AR fddeln Az 7t
o w2 Z1AA4] 3L oA 22lds & 4 Uk
BEo Ao AA A7 20~3040] 4£8FHE
2 ofr A{9 o|HF A} Frloll B £4L 24
Aol 43 BF AL & 7oz AluH),

aEvt AdRE (23 9]elA el Azlae] 4l
(a)9] =82 ¥wlo] o}F oFEdlAInL, 0.1% Z 2w}
Az 2087 AAR 2 (b) & Af7F Ak AFal A

(c)

ol (b) 0.1%, 40°C, 20 min (c) 0.1%, 40°C, 80 min]

(c)
Fig. 10. SEM micrograph of nylon [(a) control (b) 0.1%, 40°C, 20 min (c) 0.1%, 407C, 80 min]
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