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The Effect of Lipase on the Removal of Tripalmitin Soiled Fabric
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Abstract— This study was carried out to examine the effect of lipase on the removal of

tripalmitin in the various conditions of washing.

The soiled fabric was prepared by spotting of tripalmitin solution evenly on the polyster
fabric and was baked in the oven and was aged for a week. The soiled fabric was washed
by using Terg-O-Tometer at various conditions. The detergency was evaluated by analysing
the tripalmitin tagged with C* on the fiber before and after washing by means of liquid scintilla-

tion counting.
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Table 1. Characteristics of fabric

Material polyester 100%
Weave plain

Fabric count 210X191
(ends x picks/5cm)

Yarn number(denier) 75X 75

2.1.2 A
23b4) . Aspergillus oryzae2 H-El 92 alkaline
lipase$! Lipolase 100T(Novo IND)E A}
£33k
Declared activity . 100KLU/G
FAE EEviEHCE (EgFv]")
DA, B LK
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Table 2. Composition of detergent for pH co-
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Surf%t(mts NEbSO; STPP Na,SiO; pH
NPE(%) (%) (%) (%) (solution)

777777 20 800 00 00 631

20 780 20 00 7.00

20 736 64 00 8.00

20 400 400 00 9.16

77777 20 290 400 110 1050
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Fig. 1 Effect of lipase concentration on the re-
moval of tripalmitin with various deter-
gent solutions. Detergent composition :
Na,SO,; 29%, STPP 40%, Na,SiO; 11%,

Surfactant 20%
(@) without surfactant

(V)LAS
(¥v) NPE
Washing conditions
:pH 10.5
Temp. 40+ 0.1C
Agitation speed 40 rpm.

Presoaking time 2 hrs.
Washing time 10 min.
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Fig. 2 Effect of presoaking time on the removal
of tripalmitin with various dctergent so-
lutions. Detergent composition :
Na,SO0, 29%, STPP 40%, Na,SiO; 11%,
Surfactant(NPE) 20%

(@) without surfactant and without lipasc
(V) without surfactant and lipase 200 mg/¢
(¥ ) without lipase

(O) lipase 100 mg/¢
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(M) lipase 200 mg/¢

Washing conditions

: pH 10.5
Temp. 40+ 0.1C
Agitation Speed 40 rpm.
Washing time 10 min.
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Fig. 3 Effect of temperature on the removal of
tripalmitin with various detergent solu-
tions. Detergent composition :

Na.SO, 29%, STPP 40%, Na,Si0O; 11%,
Surfactant(NPE) 20%

(@) without lipase

(V) lipasec 100 mg/¢
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Washing conditions

:pH 10.5
Agitation speed 40 rpm.
Presoaking time 2 hrs.
Washing time 10 min.
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Fig. 4 Effect of pH on the removal of tripalmi-
tin with various detergent solutions. De-
tergent composition : ref. Table 2.

(@) without lipase
() lipase 100 mg/Z

Washing conditions

: Temp. 40+ 0.1C
Agitation speed 40 rpm.
Presoaking time 2 hrs.
Washing time 10 min.
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Fig. 5 Effect of washing cycles on the removal
of tripalmitin. Detergent composition :
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Na,S0. 29%, STPP 40%, Na,Si0O; 11%,
Surfactant(NPE) 20%

(@) without lipase

(V) lipase 100 mg/¢

Washing conditions

: pH 10.5
40+ 0.1C
Agitation speed 40 rpm.

Temp.

Presoaking time 2 hrs.

Washing time 10 min.

o b .s ,,,,,, ‘L”\\
w0t Y "
S0t \.\\\é

20t \‘s\x

Removal {%)

Soiting-Washinz ( vcles

Fig. 6 Effect of soiling-washing cycles on the
removal of tripalmitin. Detergent com-
position :

Na,SO, 29%, STPP 40%, Na,Si0, 1125,
Surfactant{NPE) 20%

(@) without lipase

(¥) lipase 100 mg/¢

{¥) lipase 200 mg/¢

Washing conditions

:pH 10.5
Temp. 40=0.1 C
Agitation speed 40 rpm.
Presoaking time 2 hrs.
Washing time 10 min.
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Soiling- Washing Cyveles
Fig. 7 Effcct of soiling-washing cvclies on the

accumulated tripalmitin on the washed
cloth. Detergent composition :
Na,S0, 29%, STPP 40%, Na,SiO; 11%,
Surfactant(NPE) 20%

(M) : without lipase

(3) : lipase 200 mg/¢
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Washing conditions

: pH 10.5
40+0.1 €
40 rpm.

Temp.
Agitation speed
Presoaking time 2 hrs.

Washing time 10 min.
4.2 B

ARGl A 2gA7 EjgulRie] A6 H
As AHE HEN] s, AR E 42
2} ZAlF29] 3] Aspergillus oryzaeEEE Ao
g)ax (Lipolase 100T) & AHE-3l1, Rl 2 E
gdgued, AT E ZdaH2 ES A3l
Ao oF EBu|gle] 7R a8 oo

2 Ao ofg EZjguee] Mo s
ATtk

2lgiAlol] o%t Ej@uigle] AHA4L gaA
T, JAAZ, &, M9 pH § AHzdH
A2 2 B9 d-AAd 3§ Ezjdne
=2 scintillation counting®l] 23t WAlEMo g
Efgmge] AAES HES o33 22 28
£ 4ok

1. Egjgr"ley AAC i A &de

ARBRIAE HU R G2 MdoA o F
gk Jelted], o] A2 AlAZdA A 23|
Ejgnele AAEC] Fobd A A7

e 2 ol

hESSA g slen dzdd. & A
SN A o Ea@vEe T

e Eolgigel 9s) ENeR
B o] ozt 22 A Ea 4%

Rregojeld ojgugle] o dX ol g
Fob i eimbAle) a8t FaishA] 94
Qa9log AzdTh
AREAAZE LAS Brhe NPE 7} a3t
Z9Uqch

2. P EAY A8 An A3t FErE
2ol A7 Exprt EAF] JEhden, v
Eod-AH4E A 2lubH Hop AAE E
fgugle] £Ag @A Y F UANUTh
o] AL WHEAHA oJF] L FFuel] HE3|

=

99 $E AP A4ED BeuoiEsd
dguige] o ARHReNA AA] A
ujEdo s 993 pHPoR Ewn
" AAE Sol3l B H L Y 5 W)
m} o)},

S

—

O. Rohm, Ger. Pat, 283923 (1913)

. T. Godfrey and ]J. Reichelt, Industrial Enzymo-
logy, The Nature Press, 284, (1983)

3. M. H. Nielsen, S. J. Jepsen and H. Outtrup,
Enzymes for Low Temperature Washing., J.
Amer. Oil Chem. Soc, 58, 644 (1981)

4. C. Dambmann, P. Holm, V. Jensen and M. H.

Nielsen, How enzymes got into detergents, De-

no

velopments in Industrial Microbiology., J.
Amer. Oil Chem. Soc, 12, 11-13 (1971)

5. F. W. J. L., Maase and R. Van Tilburg, The
Benefit of Detergent Enzymes under Changing
Washing Conditions., /. Amer. Oil Chem. Soc.,
60, 1672 (1983)

6. C.A. Starace, Detergent Enzymes : Develop-
ments during the Last Decade., /| Amer. Oil
Chem. Soc, 58, 165A (1981)

7. BN, SISl HES B
(1987)

8. M. Minagawa and 1. Okamoto, Removal of Pro-

" BOCirt, 100,

teins from Fabrics by Protease. (Part 7) :
Skin Grime stains Deposited on Clothes., J
Jpn. Res. Assn. Text. End-Uses, 19, 106 (1978)

9. M. Minagawa, I. Okamoto and M. Shigeta, Re-
moval of Proteins from fabrics by Protease
(Part 8) : Washing of Cotton Cloth Neck Ba-
nds Soiled with Skin Grime., J. Jpn. Res. Assn.
Textile End-Uses, 19, 420 (1978)

10. F. W. J. L. Maase and R. Van Tilburg, The
Benefit of Detergenct Enzymes under Cha-
nging Washing Conditions., /. Amer. Oil Chem.
Soc., 60, 1672 (1983)

11. L. Okamoto and M. Minagawa, Removal of Pro-

J. of Korea Soc. of Dyers and Finishers, Vol.8, No.4(1996.9) / 305



40

12.

13.

14.

15.

16.

17.

18.

19.

ol\Hy - |

teins from Fabrics by Protease. The Effect
of Bacillus Alkaline Protease in Low Tempe-
rature Washing,, J. Jon. Res. Assn, Textile End-
Uses, 28, 167 (1987)

w, gl o dol Al AT
A7), g=ol7e3%] 10, 1 (1986)
A. Starace, Detergent Enzymes - Past, Present
and Future., J. Amer. Ol Chem. Soc., 60, 1025
(1983)

M. H. Nielsen, S. J. Jepsen and H. Quttrupt,
Enzymes for Low Temperature Washing., J.
Amer. Oil Chem. Soc, 58, 644 (1981)

G. Clements Van Dijk and D. Van den Berg,
German Pat. 2,164,993 (1972)

E. W. Seitz, Industrial Application of Microbial

ol <, A4 itis

57
il

Lipases . A Review., J. Amer. Oil Chem. Soc,
51, 12 (1974)

T. Tatara, T. Fujii and M. Minagawa, 33th An-
nual Meeting, Japarn Socicty of Home Economics,
141 (1981), T. Tatara, I. Fujii and M. Mina-
gawa, 34th Annual Meeting, Japan Society of
Home Economics, 138 (1982)

T. Tatara, T. Fujii and M. Minagawa, Studies
on Applications of Lipolytic Enzyme in Deter-
gency L Effect of Lipase from Candida Cylind-
racea on Removal of Olive Oil from Cotton
Fabric., J. Amer. Oil Chem. Soc., 63, 796 (1986)
Y. Kokusho, H. Machida and S. Iwasaki, Stu-
dies on Alkaline Lipase . Isolation and Identi-
fication of Lipase producing., Agric. Biol. Chem.,
46, 1159-1164 (1982)

. W. C. Shin, K. S. Jeong, J. H. Yu and J. H.

Yu, Purification and Properties of Alkaline Li-
pase from Pseudomonas sp. J-19., Kor. J. Appl.
Microbial. Biotechnol, 19, 57 (1991)

. K. Umehara, Y. Masago, T. Mukaiyama and

O. Okumura, Behavior of Alkaline Lipase on
Detergency., J. Jpn. Oil Chem. Soc, 39, 321
(1990)

. T. Tatara, T. Fujii, T. Kawase and M. Mina-

gawa, Studies on Applications of Lipolytic Enz-

306 / BEGEMTSEEE F8% #1458(1996. 9)

23.

24.

27.

28.

29.

30.

31.

ymes in Detergency II. Evaluation of Adapta-
bility of Various Kinds of Lipases in Practical
Laundry Conditions., /. Amer. Oil Chem. Soc.,
62, 1053 (1985)

T. Hashimoto, T. Fujii, T. Kawase and M. Mi-
nagawa, Studies on Application of Lipolytic
Enzymes in Detergency IlI. Removal of Trio-
lein and its Hydrolysates from Cotton Fabric.,
J. Jpn. Oil Chem. Soc., 34, 606 (1985)

T. Hashimoto, T. Fujit and M. Minagawa, Stru-
dies on Applications of Lipolytic Enzymes in
Detergency V. Effect of Lipase on Removal
of Saturated Triacylglycerol from Cotton Fab-
ric., /. Jpn. Oil Chem. Soc., 35, 293 (1986)

R R, ) SO SRR WS U ST

FI~OHERL, 4045 42, 59 (1989)

. H. Andree, W. R. M ller and R. D. Schmid,

Lipases as Detergent Components., [ Appl.
Biochem., 2, 218 (1980)

Y GHEE, B P ORRR S RER, ) o3
vy REECL)., 85 42, 84 (1989)

T. Fujii, W. S. Kim, T. Kawase and M. Mina-
gawa, Removal of Fatty soil by Lipase-Deter-
gent Systems 1I. Hydrolysis and Solubilization
of Triolein., J Jpn. Oi Chem. Soc, 37, 280
(1988)

T. Kawase, H. Maeda, T. Fujii and M. Mina-
gawa, Studies on Applications of Lipolytic Enz-
ymes in Detergency V. Effect of Hydrolysis
Degrees on Removal of Triolein from Cotton
Fabric., J. Jpn. Oil Chem. Soc., 37, 625 (1988)
T. Hashimoto, T. Fujii, T. Kawase and M. Mi-
nagawa, Studies on the Effects of Surfactants
on Lipase Activity., J Jpn. Oid Chem. Soc., 34,
530 (1985)

M. Sato, ]J. Ohe, T. Nishida and M. Minagawa,
Studies on the Detergency of Phosphate-Free
Detergents for Home-Use Part 7 : Oily Soil
Removal in the Formulation of Protease and
Lipase., J. Jpn. Res. Assn. End-Uses, 29, 146
(1988)



Eelgvd e7Eel ANAel vIXE AstAe K a1

32. W. S. Kim, T. Kawase, T. Fujii and M. Mina- Chem. Soc., 66, 19, (1989)
gawa, Interaction between Lipolytic Enzyme 35. D. Aaslyng, E. Gormsen & O. Malmos, Mecha-
and Detergents, J Amer. Oil Chem. Soc., 63, nistic Studies of Proteases and Lipases for the
459 (1986) Detergent Industry., /. Chem. Tech. Biotechnol.,
33. W. S. Kim, T. Kawase, T. Fujii and M. Mina- 50, 321 (1991)
gawa, Removal of Fatty Soil by Lipase-Deter- 36. o3y, AA™, “AHAA A HA L] HIHFL
gent Systems 1. Solubilization of Squalane., Aol wAE G 3 A7, HFHG}
J. Jpn. Oil Chem. Soc., 36, 200 (1987) A7 14, 63 (1989)

34. E. Gormsen and B. S. Olesen, J. Amer. Oil

J. of Korea Soc. of Dyers and Finishers, Vol.8, No.4(1996.9) / a16/307



