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Abstract

This study investigated the effect of mixing protease and lipase on detergency. The detergency of
protein soiled, oil soiled, and protein—oil soiled cloths and the relative hydrolytic activity of enzymes were
examined.

The protease—lipase added detergent solution was most effective for the removal of protein in protein—
oil soiled cloths. This is because the lipase removed the protein that was physically hound to oil as well
as the protease removed the protein. The protease added detergent solution was second effective, the
lipase added detergent solution was third effective, and the detergent solution without protease and lipase
was the least effective.

The protease—lipase added detergent solution was also most effective in the oil removal from protein—
oil soiled cloths., Unlike in protein removal, however, the protease added detergent solution was more
effective in oil removal than the lipase added detergent solution. This is because the removal of oil bound
to protein by protease was more effective than the removal of oil by lipase, In soiling—washing cycles,
however, the effects of lipase increased, and as a result, the detergency of protease added detergent
solution and the lipase added detergent solution became similar.
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Casein: Sodium caseinate, ALANATE 180
Glycerol Tripalmitate(Tripalmitin): Al kL H (¥
738H3)

Glycerol Tricaprylate(Tricaprylin): A1<dH ($
733H4d)

Sodium bis(2—ethyl—hexyl) sulfosuccinate
(Aerosol—OT, A—OT): AU F(EA3A)
Polyethylene glycol mono—p—nonylphenyl ether

HEBEL LR

(NPE—10): A& (57A3H4)
Folin—Ciocalteu’s phenol reagent: A& &
(Merck)

Sudan Black B: AleFd g (3hEeo)

Protease: Savinase 80T(NOVO industry)
Lipase: Lipolase 100T(NOVO industry)
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Table 1. Composition of oily soils,

Components Fraction
Liquid paraffin 0.3
Dodecyl alcohol 0.2

Tripalmitin 0.3

Palmitic acid 0.2
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Fig. 1. Effect of temperature on the detergency of

—O— With protease

denatured EMPA; 16 washed with enzymes.

Detergent composition:

NPE 20%, Na:SO: 29%, STPP 40%, NaSiO: 1%

Washing conditions:
pH
Enzyme content
Agitation speed
Presoaking time
Woashing time
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Fig. 2. Effect of enzyme content on the detergency

of denatured EMPA116 washed with enzymes.

Detergent composition: -
NPE 20%, Na:SO: 29%, STPP 40%, Na:SiO; 11%

Washing conditions:
pH 105
Temperature 40C
Agitation speed 80rpm
Presoaking time 10min
Washing time 10min
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Fig. 3. Effect of lipase on the relative hydrolytic
activity of protease in casein solution

Conditions :
pH 10.5
Temperature arC

Enzyme content  30mg/1
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Fig, 4. Effect of enzymes on the detergency of cotton cloths
soiled with oil versus soiling-washing cycles.

Detergent composition :
NPE 20%, Naz50,29%, STPP 40%, Na:Si0311%
Washing conditions

pH 105
Temperature 0°C
Enzyme content 30mg/1
Agitation speed 80rpm
Presoaking time 10min
Washing time 10min
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Fig. 5. Effect of enzyme on the detergency of polyster
cloths soiled with oil versus soiling-washing cycles.

Detergent composition :

NPE 20%, Na:S0; 29%, STPP 40%, Na:5i0311%
Washing conditions

pH 105
Temperature aocC
Enzyme content 30mg/1
Agitation speed 80rpm
Presoaking time 10min
Washing time 10min

3. S§ Pz MHH

M—-3—-1 Y& §4 292 434

YE FA29EE AW L7¥wt opvz @y
o377t BE AoeZ B Al AMg3ted ZEH
otxie} @l=hAle] &5 &g BASIA SHrh
Fig. 7 238 xg7txe] Adeks g Z2H)
oA -2 A T3 A Alde] M FA ek
T I gges ZgHoMA FHuF A9, elsbA @t
Ao, B4E AR & A ¢o2 et
Z2e oA 9} A S EFEtS HrEg Ao Al
HAo] 74 A e AL gyA et AW
277 BEYHe g A¥EHo Y Fio) ZREHo}
A A gAdoz s AAE o

#3583

100 {3
_

S

N

>

=

2

=

g oo

Q

=

=

2

o 40

>

=

L

2

=

=

<

=4

ol
0 10 20 30 40 50 60 70
Time(m)
—&— Lipase —O~ With protease & lipase

Fig. 6. Effect of protease on the relative hydrolytic
activity of lipase in tricaprylin solution.

Conditions ;
pH 105
Temperature 40C

Enzyme content 30mg/1
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Fig. 7. Effect of enzyme on the detergency of wet-
soiled cloths.

Detergent composition :
NPE 20%, Na2S0429%, STPP 40%, Na»S$i0311%
Washing conditions

pH 10.5
Temperature 40°C
Enzyme content 30mg/1
Agitation speed 80rpm
Presoaking time 10min
Washing time 10min
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Fig. 8. Effect of enzymes on the protein removal of
cotton cloths soiled with protein & oil

Detergent composition :
NPE 20%, Na;50329%, STPP 40%, Na;SiO; 11%
Washing conditions

pH 105
Temperature 40°C
Enzyme content 30mg/1
Agitation speed 80rpm
Presoaking time 10min
Washing time 10min
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Fig. 9. Effect of enzyme on the oil removal of cotton
cloths soiled with protein & oil versus soiling-
washing cycles.

Detergent composition :

NPE 20%, Na:S0;29%, STPP 40%, Na:SiOs 11%

Washing conditions

pH 105
Temperature a0rC
Enzyme content 30mg/1
Agitation speed 80rpm
Presoaking time 10min
Washing time 10min

o s Zaeold #7t Mt eskal Hrt A
oo MHge ok FaAATS & & e,
ol xHl 9ol MHA Ao}l Zo] MF I
AZE AFETE g3A F7e a3 Fas
e 7] et

L AdLE, G40 S 24z WA 7|HA
29%9 NHAYL AEINQOY ZREHokH

—212—

o, Mo dh i
of

 WRgAIRbe] Z3kae] weh Al 4T

L5 29z w9

5 2dRe] A o AAEE

S EELE R

Azt T2 obal -2 T AATre A
H el e & ztol7} Atk

SAIZol Aol et e oA sk
A&S FAAcH, Z2HHE dEoR
7he ZAS-ok HAAE R A9 e
o] Ao o] A o} nAle] EF
TzeolAle B4 2 FFE FA ¥5E
&+ AUk

. 2@ AHFAF L RSt AT LFE] A

N

A€ HES A3 1309 AHAME AHA9 A
o]7} A9l floiA goAle EAE T + §
Ko, Al BeE AFshEA HopAle 2348
£+ AT 53 dEn Z2dHE A F
A 2 ZA7 3A debgTh 23y el @5
Atz oA —Z2HokAl EF MYz A
el Zol7h @A Uekstth

N
—_

ML

g Z4sded, duAE v5or 3
7Aool TRH RS EFT A IFEs
o] Aty oR o] 1A efot Zze|obA 9
to) auja]e] BAjo] 2 L FxA LG
T AATH

2
]_
&l

M rlob ﬂﬂo r-?L

LT AALEL Z=2Ho}
A - A EF *ﬂ°“ zZH oA &5 A, g
A G A, ZAE HubekA] 2 Ald ¢
2 Yepsdtt _EHIOMI—PJEM] EF Ao =
ZelopA MR i A A o EFHoR
et AL 2 otAle] L oo A o7
o EZFor AFH Ad dd 237t g
A o AW 237 AAE W FA AALD
Zeog Azt

AES 23,
z2glolA —glgtA EF M, =2 oA
A, ZutA 9= A, §45 FriehA|
A o2 vergn, T8y Q93 AE
Fo] sHA] Z2EopA] H7L MAFH 2ot
A7E A e A Zolrt ZAsAET,
= W *P—"Ml os 2lAe] 37t Fts)
7] Eo 2 Azt

™ flo A 2>

0 2 o §& L 1R 4



Vol. 24, No. 2(2000)

ol4e] Azg B w ZZeloAg A &
e AAFE 93 Aol w@ujd oyt vE
2 92 W iRl goht AR %S
ﬂ 5 & Utk o2 QsiM F &
£l BRG] PEE F F AL, Tef &
Az Aol BEgE OFFAHE F

[o

r‘q.

A3
Steted Alggto 2 MHEART AR E?fl
Ae-g wkE-gtel] izl 2]iaie] &7} H‘QEL—‘E
g L F UATH

yled

1L o8& . AeA, iE BEaaidrt AFd mAs

Q& o] F83] A, 17(3), 491—505(1993)
2, ALY . A7 - A - YAE - Yy, (LA o

BE EXEZEZ A AF 29Xy 547 A¥A
o B A7, = F IR, 21(1), 58--66(1997).
3. P. Kubelka and F. Munk, Z. Tech. Phys, 12,
593(1931).
4. 0. H. Lowry, N. J. Rosebrough, F. A. Lewis, and

— 213 —

10.

75

R. J. Randall, Protein Measurement with the
Folin Phenol Reagent, J. Biol. Chem, 193, 265—
275(1951),

. S. Akabori, Methods of Enzyme Study, Vol 2,

Asakuasyoten, Tokyo, Japan, 237(1956).

P. Walde, A Colorimetric Determination of Fatty
Acids as a new Assay of Lipases in Reverse
Micelles, J. Amer. Oil. Chem. Soc., 67, 117(1990).

ol - HEA - FAY, YulotAldl g EuT
"o} sheial, $TA7HE o8 A, 8(4), 25(1996).

. E. Gormsen and B. S. Olesen, Lipolase, A

Microbial Lipase for Detergent., J. Jpa. Oil Chem.
Soc., 66, 19(1989).

ol - FEA - MY, EFgVYE 29F9 AH
Ao oAe FAAe] &, FFTAN7ITHIA,
8(4), 31(1996).

M. Kame, H. Koda, A. Kato, and Y. Koma,
Detergency and Mechanism of Soil Removal in
Detergent—Enzyme System, J. Amer. Oil Chem.
Soc., 50, 464(1973).



