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Abstract

This study researches the mechanical and dyeing properties of wool fabric treated with papain. In this
study, shrinkage, water contact angle, alkali solubility, and the dyeability of wool fabric treated with
papain at the optimal activity condition were measured to confirm the effect of papain treatment. The
shrinkage and water contact angle of wool fabric treated with papain decreased more than the untreated
wool; however, the alkali solubility and the dyeability increased. L-cysteine was more active than EDTA

as an activator of papain.

Key words: Wool, Papain, Activator, L-cysteine, EDTA; ¥%., 391, /A, L-cysteine, EDTA

L M =

HZ FHego] ASlEH A AV HAA 8F
o tigt FAI7F Astgel wEl A/ EokllA =
BAE o]83 F2sHA TN dig B
o] F7FekA Yo}, AAE 0] &3 HRIEe I
9] oFE, Ao} AHA ¢ pH, L3 o]
EL A HL-S AR 3= 72y e g
2 A, 874 F3tHe)3 B4, 717 Bolygoz 9l
stod Fubgof o gt Agidol Hom A, ALt
£02 Uz Az a3E etk EA 9, 1993;
AZ7], 2003; AEA, 2003; L7, W33, 2003;
Glazer & Smith, 1971; Paulo & GUbitz, 2003). o] &
gl ol f2 AAE o83 AR A AE sl
2 o} ) A3 7AA) 2 0)R) Eatoa] A R3ER
2o 28y 2 vloleHaE2A] Wl 7]

'Corresponding author
E-mail: doccubi @sookmyung.ac.kr

- 697 -

Asted ARE o] 8T Hf7hee] 4837 AP
EUBILS 2
A AN A8t e Eae AR

ZAE AAZE obdetA, uld 94 ¥ HAEY
F7rgel AHg-dle AEEA, Y F AF3e it
sl g A A FHEEHA|, Aol AR H7tH
t Z2Hok Fxoltt. 2 whol| HEUA|(FH ST
9], 20054+ 2] 3HA| (0] 23] 9], 2008)°] <F HAHF
o] ZA, HEACA ) 2% d'd 2 (Pazarlioglu et
al., 2005; Solis-oba et al., 2008), ZEE|o}AE o] &
3 FEEE o B AFE ud] JAYHIL e
AA o)t

o5 F gro Wrgd e AP ATE Ann
A FHF £1(2001), Bl &2001)= YEAE) oS
3 7199 Z=2EjobA|9} Aol XE) A A &
A z7A9 disl B8, Riva et al.(1993)& 23]
Eo) Aol 7198 SFP &4 Aa) A] ofghahte
Fol @A =M &3} ¢S BasH) 4 E Carica
papayacl]A] 7]943} thiolprotease(sulfhydryl proteolytic



146

e

Vol. 34 No. 4, 2010

enzyme)ZE, arginine, lysine%7]9] carboxyl”] 22} =
HE A3 4502 sieEalshe Fa@ g7,
2003; B E, 2003)°] &g FF2Z= Middlebrook
and Phillips(1941)9] ¥=2 &) vulel Xz2) A] &
g4 =1 A% A7 Avk BF ) 2(2008)= F
2229 dujl A2 A AL FF(L-cysteine,
EDTA)$} wxo W& #aRle] J7 &4 =144 o
3 BiL% v} 3ot

B aroM e ARAFA 4, 2008)004 FRAE
o] goiRle] o] W& 71 Al, 8494 Lcysteine, EDTA
o e 7AFEH IAB = vsE vA A, 7}
A g 2HoZ AAH 2% L-cysteine 302 3]
29} 7% EDTA 180% A A& #5%&, ¥57 ¢
Ze] §3% 59 B4 A8 vaRAEtd B
o} 2339 9l XE 2AL Wil2At ok £
79| A= SAE o8 FRAR WS/ A8
glo]] =go] HE 7% AaEN FFHOE 18T
AH7H 38N 7198 AL2 ZviEd

IL &

0

1 AR % Al

1) Al=

ATl AH-E AlBE YRR R, 1 542 <Twble
1>3 723t} 2 AYR)= Shaking Water Bath(Jeio Tech,
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B Ao AME A A EAY Za2geld el s
B}elo 2 1 EAE <Table 2> 7}

o™
2H=-8-NL Trizma HCI(Sigma Chemical co., USA)

7} Trizma Base(Sigma Chemical Co., USAYE &3}t A}
L3197, 899 pH 24 1M g4 Hydrochloric
Acid, Duksan pure chemicals Co., Korea)3} 0.IM 4~
2tsh}EF(Sodium Hydroxide, Duksan pure chemicals
Co., Korea)& A8t} 9= L-cysteine(Yakuri
pure chemicals Co., Japan)¥ EDTA(Ethyleneduamine
Tetraacetic Acid, Duksan pure chemicals Co., Korea)
& ARSI Aok BF 1 A3
dE= #E4 AHIHHE Orange(C.I Acid Orange
7, Junsei chemical Co., Japan)$} 5849 521 Sunfix
Supra Yellow S4GL 150%(C.I. Reactive Yellow 160A,
Ohyoung Industrial Co., Korea) 222 A}-8-3151t}.
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<Fig. 1> 13?1 X F4& Jepd Aot 3
7191 2]+ Shaking Water Bath(Jeio Tech, Korea)E
AHgsle] kLS 150pmE ) 84 A4 3
3t et o] ) k=802 0.5M tris Base®} 0.5M tris
HCIS: &313t AHE-8kac). o)) el A =
AL AR AF0] 9, 2008)9] Aol el AHF A
o]t}

2) =58

FEHEL KS K 046590 F3o }ukQ) A7) A - 3
ANBE AH) 40:1, 5 40°ColA] 88 S AF G4
71(Dae Rim, Korea)Z Al g3}, 23] A3t 4
Lol M A2 F, o Aol &) et

Shrinkage (%)=L°L"L

x100

Lg; Length of fabric before enzyme treatment
L; Length of fabric after enzyme treatment

Table 1. Characteristics of fabric

Fabric (%) Weave Fabric Counts (endsxpicks/Scm) | Fabric Weight (g/mz) Thickness (mm)
Wool 100 Plain 92x85 86.2 0.275
Table 2. Properties of enzyme
Enzyme Source Activity Form Manufacturer
Papain (EC 3.422.2) Carica papaya 0.5unit/mg" Powder Fluka

"One unit is the amount of papain which liberated 1umol N-benzoyl-L-arginine ethyl ester per minute at pH 6.2, 25°C
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[ 0.5M Tris buffer solution

v

Fabric:buffer=1:40

!

L-cysteine 2%
EDTA 7% (o.w.f.)

g

pH 7.5
(0.1IM NaOH, 1M HCI)

Temperature 75°C ]
* Papain 5% (0.w.f.) J
P— ‘Wool fabric ]
N
Time .
30min (L-cysteine) Shaking at 150rpm
180min(EDTA) )

v

[ Incativation 90°C, 10min

Y

L Washing & Drying

Fig. 1. Process of papain treatment.

3) g2z Bz

gz Sl me F9Ql ] YE2E4 NaOH A
2 A - F AZRFAE S8k g Al eJste]
3tk 2T = A EE 105~110°Ce A7) (Jeio
Tech, Korea)oll Al 908 F<F AZRAIFIE HlAAl0|E
AA 308 AT F, F 8 NaOH 3] 2
= 9] 1:100, 0.1N NaOH, &% 65°CollA 1A)7} &
2t AR, A F T8 AR

Wi-W,

Alkali solubility (%)= %100

Wi; Dry weight of fabric before alkali treatment
W2; Dry weight of fabric after alkali treatment

4 Y&t
A& HE7F 573 A28 (KRUSS DSA 100, KRUSS
Inc., German)& AHE-8ke] &7 3131},

5) gMy

FAAPL A EE S} S AAFEEE AFESle] A
1:100, = 3%(o.w.f)2 &% 60°CollM 4087+ A
T, KiSaE A3 348 B8 sk A e
B9 g4 xh e AYPAFLIIF, olali, 2003)°l
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Munk2] el &}5] 73} ct.

(1-R)’

K/S="=r

K; absorption coefficient

S; scattering coefficient

R; reflectance coefficient

AIHAER)E CCME AME-8le] AL¥, Aa*, Ab*7}
& SR F, o Aol o8] et

AE = (AL*) + (Ac2*Y +(Ab*)
I 2z & 03

AR AGEH £, 2008)°] et HH &4 271
A Bl A2 F2 229 AFES L-cystein 2%
o} EDTA 7% 37t Al 242 10.2%9}F 9.9%= AR 3t
& YepiRATE 28y Leystein®] 739 55 2%, A2
A)ZF 30418 B8], EDTAS A% 5% 7%, 7] A7
180822, E8%¢1 oA L-cysteineo] EDTART}
234 F4A Ao g AyzhEt, o) FAstaat
ARe] olo] §AI AFEE YEPlE Lecystein 2%
o} EDTA 7% A7} A 458, &2 85, ¥&z}

5o B4 9 989 v - Rasigh

=

<Table 3> # & &4 27N Fal A2 =
A E9] 13] Aol p2 75§ &4 Aot 55
£ L-cysteine 2% A7} A9} EDTA 7% A7} Al 25 73

Table 3. Shrinkage of wool fabric treated with papain

. Shrinkage (%)
Activator
Warp Weft
Untreated 6.7 33
L-cysteine 2% 02 02
EDTA 7% 0.2 0.2

Treatment condition: papain 5% (o.w.f), pH 7.5, temperature
75°C, treatment time 30 minutes for L-cysteine and 180
minutes for EDTA
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Fig. 2. Alkali solubility of wool fabric treated with
papain (Treatment condition: papain 5% (o.w.f),
pH 7.5, temperature 75°C, treatment time 30
minutes for L-cysteine and 180 minutes for
EDTA).
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Fig. 3. WCA of wool fabric treated with papain (Treatment
condition: papain 5% (o.w.f), pH 7.5, temperature
75°C, treatment time 30 minutes for L-cysteine
and 180 minutes for EDTA).
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2% 37} A BZzto] EDTA 7% H7F AR} 2A o}
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<Fig. 4> A &4 244 stxiel 2#gh
BASE MRS A EER 9MT F, KIS

S &4 Aol

<Fig. 4>9] vebd whe} 7ho] K/SH2 A9 g2
739~ L-cysteine 2% A7} Al 13.9, EDTA 7% A7} Al
13.32, v A8 12,65} 718k aL, v g ge] A
X L-cysteine 2% 7t A 2.3, EDTA 7% 7} Al
192, v 0.62t} Z718ld et ol vhgdt 2
371A) olfrel 711 gt A, <Fig. 2>¢] &) g2l
= 9 <Fig. 3> HEZo)A AF3 vps} Eo) gl
el o3 95 AFE Ak 2ALF) 7
AL HE 7 FFEA ] 27} ol Wt &
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kel FHEA 7)o} ofu) iy 7t FAJE o] FAde)
ZFE 7] 2otk B, F-EA, 1998). A, st
A Aol o8] FRA R WE-72It HslE o] uE

I acid dye
- [T ] reactive dye -

5

K/S value

untreated L-cystein EDTA

Fig. 4. Effect of acid and reactive dye on K/S value of
Wool Fabric Treated with Papain (Treatment
condition: papain 5% (o.w.f), pH 7.5, temperature
75°C, treatment time 30 minutes for L-cysteine

and 180 minutes for EDTA).
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