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The Removal of Mixed Soil of Protein and Fat by Protease

Hye Young Seong and 'Teong Sook Lee

Dept. of Clothing and Textiles, Gyeongsang National University, Chinju, Korea
(Received February 17, 2001)

Abstract—This study has examined the removal of mixed soil of protein and fat by protease. Cotton
and PET fabrics were soiled by spotting of hemoglobin and triolein, respectively. The soiling order
and soil concentration were changed in this procedure. The soiled fabrics were aged at 130°C for 20
minutes. Protease was added in the alcohol ethoxylate(AE) detergent solution. The removal effciency
was evaluated by analvsis of protein and/or fat on the fabrics before and after washing, respectively.

The detergeney of PET Tabrics was higher than that of cotton fabrics. The removal efficiency of
hemoglobin was improved by protease from cotton and PET fabrics. Especially the removal efficiency
of hemoglobin was remarkably improved from cotton fabrics. With the incresae of hemoglobin and
triolein (1:1) mixed soil, the removal of mixed soil was increased in proportion to mixed soil content
up to a certain point, but it began to decrease above the point from cotton fabrics, while it was
generally increased from PET fabrics. The detergency of total mixed soil from cotton fabrics was
higher in case of soiling order with triclein after hemoglobin than in case of soiling order with triolein
before hemoglobin. But the soiling order was not greatly effected in the detergency of total mixed soil

from PET fabrics.
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Table 1. Characteristics of fabrics

Material Cotton 100% |PET 100%

Weave Plain Plain
Fabric count
X 210 X
(ends X picks/5em) 141140 210191
75 D/36 fil
: X

Yarn number |36 NeX36 Ne 75 /36 fil

Tickness (mm) 0.332 0.118

2.1.2 Al

TR EobA & bacillus licheniformisZ 58 4
alkalme protease$! Alcalase 3.0 TNovo A1) -5 AF
skl w@=a @ 2i= human hemoglobin
(Slgma ‘§§}ﬂ3 2 A QT2 triolein(AGAlHE
Tk @i e ALgsklch AR E Rkl AHE
% B7}s}h7) -‘%] 3ko] Folin-Ciocalteu’s phenol
reagent(Shinyo Pure Chemical. Co., Litd, 2 3}&}-8),
potassium sodium tartrate(Shinyo Pure Chemical.
Co., Ltd), cupric sulfate anhydrous(Shinyo Pure
Chemical. Co., Ltd), sodium hydroxide(Shinyo Pure
Chemical. Co. Ltd, Al 2FEF) B AMEstH o E
& <le *ﬂz*zrp— H7rsbr] flste] A AL T
glycerol  tri(1-"C) oleate(specific activity 57
mCi/mmol, radioactive concentration 50 mCi/
mmol, radio chemical purity 99%, T.IL.C on
sillicagel, radio chemical center, Amersham) A}
A EqUArE Z2x]43 2, toluene(Duksan Pure
Chemical Co., Ltd)°ll 2, 5- diphenyl-oxazole(PPO,
Sigma), 2, 2'-p-phenylenbis—5-phenyl-oxazole
(POPOP, Riedel-de-Haen Ag Seelze-Hannover)&
5o scintillation &8 W&o AHE-sH T AlHEA
A= alcohol ethoxylate( AE, RO(CH:CH:0)H, n=7,
R=Ci, LG 4t E, Ao} pHE 957] 9istod
sodium tripolyphosphate(STPP, ZEIE{LEE T etk
@riil.), sodium sulfate anhydrous(Shinyo Pure
Chemical, Co., Ltd)&, 28 A2 Aof AdF o]

2, Be ZREE AEHU.

W, PET 2E& Hdg obzl v, 35X75a =
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Aol FE= 0.1%(w/v, pH: 95, AE 0.02%,
Na:SOs 0.04%, STPP 0.04%)&8 ARgstsion &
FRE EZFFE ARESIYCE Terg-O-Tometer
(ARSI BT & AFRste] 40T o
TR gE 500mL Al ZReolAlE H0mg/Lel
FLLE H7Fela, 35X 75 LYEE vy W
40cpm e Z 1587 A - #& 2oz &
= 500mLol A 283F 23] =AsMTh

:tm

223 NHE 9ot

2231 chHARE|RZ =)o NEHE BIt

Sz whala o qto] MHEL MFH A -
5 QPR %Hﬁ“é_‘g &3} #Zo] fil-Folin ik
of o8 AsiA) F, 250mL Azt Eelx= ok
of 0.IN NaOHs89 50mLE %2 the zhztbe
NEEE 1oy Y3 F2A'VE ARSSle] 90+
5C, 85+1cpmol A 12053+ EFE3tA F&59d
2 ffil-Folin Al2kell eolaf @Azl F
Spectrophotometer(Shimadzu, Model UV 2100)2
AVE8] 750 nmoll A FB s SA45ta u-g 4
o osled AHES AMtEag

<

I i

A2 E(%) ﬁz:ﬁg X 100
Aot XA F2F o FAE
As:AIE A %uoﬂﬁ F29 dof FAE
Aw: AR F 93N F5F e FFE

2232 x|X|O?(EEI$E+I°I)°I MHE €}

EFalo] PPO 6g/L, POPOP 0.1g/LE “olA
scintillation®® & ¥FE & 20mL scintillation vialol
A2 A -Fe] NREE W, ZHZ o] scintillation
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solution 17mLA oA scintillation  counter
(Beckman 6500)91 A1 287+ 23] counting3t cpm<
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D —D,
D,
D AlAE A A2 epm
Dy Al & AlES] cpm

AHE %) = X100

224 —’F P& MDI?*(SEM)O{I o5t T nhE

ol 05X056mE A2
3?" SEM(Philips, XL.30SF)o & 714
&loll 1000vi 5 Sohste] A A A - 3 A
we wEshch

AHAdel Hrks W3 PET A&l giste] sln
23 Bl EFoHETE A HT T 3
v Az Eggycle Axdez Z+
Z AEEAEle] grksllz, olE wlgez dm
Z20l Eg)gdole HA Ay AHES A&
of T2 NS HEHO R AEFATH
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o HRIFENY A2 Fig. 15 2k

100

60

10 }

20»%

~CkCotton, AE —-Collon, AE +Protease
~O=PET, AE ~8—PET, AE+Protease

0 N N N — —_

0 2 4 6 8 10 12

Content of trialein (%}

Removal of triclein (%)

Fig. 1. Effects of hemoglobin content on the
removal of hemoglobin from hemoglobin soiled
fabrics.
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Fig. 2. Effects of soiling order(Tr—Hb) and soil
content on the removal of hemoglobin from
mixed soiled fabrics.

7+ PET ﬂ 2o Hf {Uf}
_/I\_Oﬂ o]s]_ ,gﬂz#/\% o] SEA

2 6%7hH e Fele o
2o Fe) FEAH =) ms}eim_, PET ﬁg
o Aol ASHoR Frhshavh

Z7]F %= Fig.l3 #AF

[l | H

Al Z7) AdE JERRARE A A I o
Tofl= AlHAdo]l FaskE Adkol vpehgrpl
olAe HrIFRuY Egsyelo] 1:1 4

g5t TEo G 2U|FEAME B de] ok

W Ao pasol 2 Aoz Az€d. awan
PET Ao AHA o] ALA F7F Hee

olo 2%t Rolat & 4 vt
3122 222l oS E2|2E 98 2UA
71 A2 Hb—Tr)

Fig 35 ®my
(=)

J. of the Korean Soc. of Dyers and Finishers, Vol. 13, No. 2(2001. 4) / 107



2 g8l -

8

3

—O
—

3

%

Removal of hemoglobin (%)

5]
a
2
S
b

- Cotton, AE+Protease
=8—FET, AE+Protease

N I A

0 4 8 12 16 20
Contertt of sail (%)

(=)
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Fig. 4. Effects of triolein content on the re-
moval of triolein from triolein soiled fabrics.
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Fig. 10. SEM pictures of soil distribution on
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