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- weak| ySUMMARY OB THE INVENTOY det er gents and which has a satisfactory dirt-
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such as surface active agents, builders, proteases and the like are uniikely to act on the trapped soil. It was
also found that a certain kind of cellulase can infilirate into the inside of cellulose fibers and that substantial
differences are found among cellulases with respect to the activity on insoluble cellulose. In addition, the
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~cetlulose fibers cannot be adequat el y washed away by domestic washing is
~that the soil is trapped as |layers in non-crystalline regions in the inside
of cotton single fibers (cell ugpaalrs olif@yn detergent ingredients 55 such as
surface active agents, builders, proteases and the |like are unlikely to act
on the trapped soil. It was also found that a certain kind of cellulase can
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the acetone is replaced by deionized water. The water is renoved by drying
t o sbtEWBAMasgahori ¢ aci d-swol len cotton linters. The crystallinity index
of the cotton linters is 91% when the crystallinity index of cotton
( Arrer i cahmi afve CIC t{Sunlose AOTMC with a degree of substituent of 0.68, available from Sanyo Kokusaku
Pulp Co., Ltd.) solution (pH 9.0) was placed in a 25 ml test tube with a ground stopper, to which 2 ml of an
‘enzyme sample solution was added for reaction on a water bath of 40° C for 20 minutes. Subsequently, 2
55 - ml of a PHBAH color-developing solution is added, followed by reaction for 10 minutes by heating in boiling
: waler. After cooling in water, the solution was subjected to measurement of an absorbance at 410 nm using
water as a reference. Similarly, a blank test is effected and the difference between both tests is provided as
a measurement. The amount of reducing sugar is determined from the calibration curve prepared by the
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45 and the phosphori.c acid-swollen cotton linters are, respectively, 100%
and 0% The hydrolytic rates are, respectively, .determ ned by subjecting
the respective cotton linters sgpplotpbespi0 reaction with a cellul ase and
t he amount of the resultant reducing sugar is calculated as gl ucose
according to the PHBAH net hod. The PHBAH nethod is described bel ow. 50
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and car bQ‘n sour ces max ed
he present enzyme has a Cx enzymatlc activity of acting on CMC. However, it also acts on phosphoric
acid-swollen cellulose. The present enzyme has Avicelase activity, that is enzyme activity which acts on
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in thewmpractice of the invention and the nutrient sources should not be
limted to any specific ones. Aside 35 fromthese ingredients, phosphoric
acid and inorganic salts suchgpsg2fé1doargy K and the |like, and, if
necessary, small anount of inorganic and organic nutrient sources nmay be
suitably added to the nedium The collection and purification of the
i nt eneestpiing lesliulopre (celivfobip [catipe) #df geliase fiavinghhigh esystatiinietvieelt CucezypeedivlY nay be
~ ef f eclyalep! 19y whiely Iski §lii PpeREHegrafingsectivite dFRDgse)oand | Aglvopsidate wpivty Whichpgts ope

par t i ¢aligbipse 2“"4‘%9"%%‘?&?‘???@89 PeneeRzyme wecticlip Ay adqor de epsyaesightly ptt on gt ance,
t he cifiificiahaubsyiats of e-pitrophgnvheelickinsida i librate g-nitiepep?lf ugal separation or
filstr {%%ﬂt 880 sq'F) rate the bacillus cells therefrom The thus obtained
filtrst2CRP ¥&P1YY are subjected to ordinary isolation nethods including,

for _.exafmi ﬁmaﬁﬁic&lu%a’s dob Oy Te Inbifi defivity ':ﬁ'cM%E eoihivii%déen Rfivifel Ry L at 1 on
(uSi NRdIEL1HiBkse (& TR a2 gt ablty dehol dfEi o L}&gee Y onight A | 9 the
BRI 0} elcioriRias (1abi6 §). Pi t at €. ternatively, "ultrafilration (e.g. af | ow
Metrbr ane YC, avail able from Am con Co., Ltd. may be used for concentration
'to obtain alkaline cellulase K After precipitation in amonium sul fate (30
‘to 70% saturated fraction) for tIRakkk#tlng-out nmethod or 75% et hanol for

- the solvent precipitation nethod, the enzyne may be filtered or.

cem rifugal | y—separated-orde-salted to obtajn a freeze-dried powder. The
desalting may he .effect by an ordi nar rocedure such as dialysis or gel
filtration usi %%«?ﬂhé’oﬁ%’éﬁ“ﬁ or the 13?{8‘.€g)r%ﬁﬁe‘fit2 he purification of
the enzyme is 50 possible by a suitabli®® Rf ieneERe) for exanple, a
hydr oxy apat rte—chroratography—ar—of—exechange—chrorat-ogaphy usi ng

DEAE- Sephadex QE,%E , and a nol ecular sieve gel chronmatography
usi ng Sephadexfﬁeéi o-géﬂgﬂc#riﬁaf%}el i ke. The thﬁdsl‘ﬁbt ai ned al kaline cellul ase K
has the fol | owp@calyex cal and chem cal propgrgies. 55 (1) Activity The
present enzyne has a Cx enzymatic activity of acting on CMC. However, it

‘al go acts on pleseriser i c acid-swol I en cel | yggse. The present enzynme has
Avicel ase activity, that is enzynme activity which acts on 5 EP 0 271 004
Bl crystal |l i neF@dalsel ose (cellulosic cotton)iland cellul ose having high
crystallinity (Avicel); [err] enzyme activity typical of whichis a filter
paper - degr adi ngvdecelasey (FPDase); and [err]t.dl ucosi dase activity which
acgs on cell abiagse and cellooljigosaccharide as an enzyne specificities. In
addition, the enzyme slightly acts on the artificial substrate of

p-ni t ropheny® PePissepbedyl; sallpbiasdde degradiaglactivity Substrate
specificity The al kaline cellulase K has not only the main activity of
CMCase activity, but also activities of Avicelase, FPDase [err] activity)
an® a degradation activity on the artificial substrate of p-nitrophenyl 10
cel | 0B} WetkigepHl Fdstpimuy pHTapl e 1 15 Action of Enzyne

Specific Activity (Units/g of enzyne) Beta-glucosidase.
0.7 pr@psgerking pH of the present enzyme is from 4'to 12 and the opyptgn Qg is approximately from 8 t\MCase

98 FﬂDa%agoutapH-of 10.5, there appears a shoulder. 1.2 Avicel ase
1. f 3&) ;H Qébrﬂujt} rophenyl cel |l obi osi de degrading activity

Stable pH values, which are determined by allowing the enzyme to stand in buffer solutions of differnt
pH at 40° C for 10 minutes and 30 minutes, are, respectively, from 4.5 to 10.5 and 6.8 to 10. Standing at
45 5°C ensures the stability at a pH of from 4 to 11 at lsast ovar 1 month.

(5) Working temperature range and optimum temperature
The present enzyme works in a wide temperature range of from 10°C to 65° C. When the reaction is
s0 effected in a glycine buffer solution (pH 9) for 20 minutes, the optimum temperature is found to be about
40°C.
- (6) Thermal stability
68 When thermally treated in a glycine buffer solution (pH 9) at different temperatures for 20 minutes, the

present enzyme is not inactivated at all at about 40°C, and has a residual activity about 50% at 60°C and
about 25% at 70° C.



- 35 (3)'*Worki ng pH and opti num pH The working pH of the present enzyne is
. from4 to 12 and the optinmumpH is approximately from9 to 10. At about a
pH of 10.5, there appears a shogpde71 089#B44) pH stability Stable pH val ues,
whi ch are determ ned by allowing the enzynme to stand in buffer solutions of
differnt pHat [err] for 10 m nutes and 30 m nutes, are, respectively, from
4.5 t o (AMessugngimeth@is pbenzmatisectiiiiesng at 45 5 C ensures the stability at a pH
~of from4 to 11 at |east over 1 nonth. (5) Wrking tenperature range and

opti mum # %P‘H‘P"B’ TheﬁPresent enzynme works in a WI de terrperature range of
from 10 t £ Sn2yRR '&ﬁ'éw?seﬂg " ‘Bﬁ SP'%S"%‘BS‘%A “P'é S%dr?’ & Q," f?'\ﬁ%(zﬁl.ﬁ)’f

sol ufion 015 9' ’" 8b

about 40 i CI er - °" " ‘1 %(

gl ycine 61,% rq 3 gP? rc ?oll

the pres Wmn ,7% qﬁ{%g
resujual TR &z |Jné i(te in é’@\ra uﬁi is n%ﬂ\ rﬁl ptHé @4 icH{ 14 ¢ abéof pro 0"3111271
084 B (Z)n NG giachsé Mbndinle dRdeP e%ﬂ&h’-ﬁ?échlféd%&{dlu&st ' es (i) CMCase activity
0.1 rri ..)ggbogpgs){,g.ea@myt&pmwas added to a substrate solution conposed of
0.2 m of GMViuithitle BHGunt & CMCa8s Wasvhctddf at 30 &G oVl @ik B Qedetithhf BlitiohQdohtbihiAg 1dop H

9. 0) andukollof Elphadphattchifer soREbNBH R0), andl 01 luesest PNPC (Sgi6d Co, ML) afdPwhich@.d ar 20

M Nuises. ofAfil Na, CmNdeL.7 an oDleidnized weaiaC ivbre raddedeid Wi ogierS tifawedVisySsubjecting the

guant i t atdsulahtyfred @initrophend do tnjorimetdy &-400 i The simburt v the erggmel cdpBiSYf liveretingd. Mor e
speci f i céaimblyof irde priitraphengl iDNI® mipele enver v sbopelchoditiang wes dotanfinesf astone uniteact i on

m xt ure &idviedaze el EfiDapesachiyitiefor 5 i nutes for col or - devel opnent, fol | owed
by coolin 2dh'd’f airqagiion gelutign for maasurepppnt §f the| EMGaRe Aslyity\ascrovidegh %WA@S‘“%%ET%M ed

t 6%l or rigetead otfhe GME Sphslpie:20 gy otfuicel{Merch § Co., Ingyer ae PT % @P" Pape"
determ n ﬂ""&?"ﬂ °U?ﬁ’ fmjagd 3 I'P"Q‘Pﬂ?kﬁ '“cﬁ“t °'e'ﬁ"z‘§ﬁ’?é"‘\'i!ﬁ1°

produci n fhen V ‘q tylips- t’Wea'Hcﬁ'B\/g ﬁtsgé'f""l?ed
“condi ti o '% °'%%"f“199rr f%’ Y |S ‘ﬁe'siﬂl"f‘%lB‘f"gteé'ﬂ% YcMCase

eerm

\gz?sagcte J@;fb ;‘ér Vaﬁab mé%v%g?i gaﬂ}d& %ﬁﬁéﬁléﬁ@rr]ml-

Co. , Lt d of dei oni zed
wat er \/@r“g,uaggl@@hgg\mg%eﬁsorder foll owed by subj ectl ng the resultant free
“p-nitrophenol to colorinetry at 400 nm The anount of the enzynme capabl e of
|'i begoat i Mhelrebigrit Jof G drizfife or Metefgofts Qb Chelitig GigéntsTinN4tRildeN Usdd 418 radedone
condi t icomBosibrs istiRd evosti iNpsitamStacist £ TheNikaline( delliigse AV waschrattoatea Mith EBDA @S mM),

acti vi t5aFs (@5 mMONTA (0.8 am)] sodiusOtiptliyipbospliate (STRR,SS0 regnbi) tand Redlite g5 Giglats end

acti vi tsybjevtes tpdedarmiietibp ot eresitluatdetitithdwtenydidludhOes wereabti@dognizetbt ead of t he CMC
substrate, 20 m of Avicel (Merck & Co., Inc.) or a bulk piece of a filter
pape®s HKAnfinenceofgredeimpset 0.5 cmand a length of 5 cm (filter paper for
determ nation of cellulase activity, Toyo No. 51-Specific), thereb

det erm ni '?f@‘e'ﬂ&‘ﬁ?%@ﬂ‘iﬁg'émd’ﬁﬂ'°¥°ljt'2a€°éef%?@?¥ ofidetergent W%‘Hﬂﬁfﬂw@ﬁ‘"@hé‘ '%‘h °f
capabl &o$e Pifglerimpryp te g%?’? nop py ?@&Ee?'h'ﬁs? E’Pte'“&s&r"eﬂf‘%l?%ﬁf’teé%"" I n
o\qew%q RUPe seuﬁd%jecﬁﬁ%b e T %’zgﬁ? ‘qa ﬁ‘gg 9%?%%5?1 jf’fftﬂ*(f’ 'Vzigg‘,’,; (iv)
The qu

Bi o- Rag %" c%lm%l?%s% gget"g °g A ora oraesg)aﬁa%%ﬁgb nsge ed ;i)u(r?ne'a '
was us or cu tlon as a standard protein. (8) Influence of chel at| ng
agents

45
50
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30 . <The resistant of an enzyne for detergents to chelating agents in a
bui | der used as a reaction conposition is the nost inportant factor. The
- al kaline cellul ase K was pr et rgreg ogt gogirt EDTA (0.5 mM), EGTA (0.5 mM), NTA
(0.5 mMV), sodiumtripol yphosphate (STPP, 50 ng/m ) and zeolite (5 nmg/m)
and subjected to determ nation of a residual activity, but any influences
were not recogni zed. 35 (9) |nfluekatelef2 protei nases Proteinases function
~to inprove the detergency of detergent conpositions. Accordingly, It is a
-matter of comrse to further inprove the detergency by adding cellulases to
prot ei nase-contai ning detergents. For this purpose, it is necessary to
‘satisfy the r [ r nt. that cel | [FORIANYER- det erRRIALI¥® e not hydrol yzed
- by 40 protei n%%?ﬁ?’sﬁ%ﬁﬁy-nﬁ’rﬂ‘hi % act iRegiduad kal i ne cel | ul ase K
has a good resistance to actually enpl oyed proteiMe&Esi¥®Hr (¥t ergents (e.g.

APl - 21, Maxat-easer—Arkatase—are—thRe—t-er—anrd—erdi-Raty—proteinases (e.g.
propase) (Tabl 45 50 55 7 ER. 1 004 Bl Ta 2 Concentr a-
-R&P’Qti ve Adde(ﬁlgr?-z)ztlei nase tion (v&%@27 bééa Resi dual
Activity (% * Mo@. Denko) 0.02 0. 002100 98
(Showa Denko) 0.02 100 0.2

114 Maxat ase 0. 002 114 113 (G st)

0. 62 99 0.2 99 Al kal ase

. 0.002 Maxatase 110 (Novo) 0.002 113 0.02

108 25 0.2 99 Pronase 0. 002
99 30 (Gist)(si gmm) 0.02 @P2

- 98 0.2 102 3 ' * Treated with the

respective proteinases at [err] f®r2 12 hours. The ¥tivity of an enzyme
preparation nqt,,treated was taken as 100% and the activity of the
respective tr waﬁreepar ations was 3*M%ated as an ¥¥ex to the

non-treated 4 pr epar at (10) Influence of netals 45
Di \ésal ent net a&nloarr?g [err] and the Iq&% at a suita concentration give
an“effect of inhibition. A slight dqﬁepe of inhibiti i s experienced by
means of nonol odoacetic acid and p-chl’oromercuribenzddate. (11) Influence of
surface activeraayyes 50 0.002 99

a0 (Sigma) - 0.02 _ 98

0.2 102
35 * Treated with the respective proteinases at 15°C

for 12 hours. The activity of an enzyme
preparation not treated was taken as 100% and the
activity of the respective treated preparations

L was indicated as an index to the non-treated
40 preparation.

(10) Influence of metals

Divalent metal ions (Hg""'. cw?’ and the like) at a suitable concentration give an effect of inhibition. A
slight degree of inhibition is experienced by means of monoiodoacetic acid and p-chloromercuribenzoate.

- {11) Influence of surface active agents
. §0
_ Alkaline cellulase K suffers little inhibition of activity by means of various surface active agents such as,
~ for example, LAS, AS, ES, AOS, alpha-SFE, SAS, polyoxysthylene secondary alkyl sthers, faity acid salts
{sodium salts), and dimethyldialkylammonium chloride. :
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- ‘Al kal'ine cellulase K. suffers little inhibition of activity by neans of

- various surface active agents such as, for exanple, LAS, AS, ES, ACS,

al pha- SFE, SAS, pol yoxyet hyl engpsgspirgharpy al kyl ethers, fatty acid salts.
(sodium salts), and dinethyidial kyl ammoni um chl ori de. 55 8 EP 0 271 004
‘Bl (12) Mol ecul ar wei ght (gel chromatography) Having a maxi num peak at
180, 00Q2) MiechiarvbighO@el chilomategricy) ne cel | ul ases indicated in Table 3 have a
non- degradi ng i ndex not |ess than 500 and can be 5 prepared in the sane
manner asladigeaaximauntedak el 188,800 1008@ enzymatic pro ertles of these enzynes

i ndi cat edhe pikalireceligsos idingjed in|Jielle 3 have g aag-dagrading g bo
nMeasiur pPreepredd e @ame manngy #@aﬂ“‘?‘ﬁ‘é °E'lé'|%‘ﬁ Jhe snzymgfic or ‘Ff) % t hese
al kal i indhecialiopinp teblegregise mppsyad P?""Tq\'“? s 38 ?%
appl i cat |Tb?1§“°t“\9§%)§’ﬁé’?83'l”3t‘@??? a a' c'o def ? 86,
257778?@@@80"3 el cHn Gbua) 1987,
57644/ ?L%?ﬁ ée vl gl 1 ¥ 19414371987 Tabl e
3.4 "N R’?fl K— 344 K— 534 K- 539 K— 577 K- 425
K- 521 K— 580 15 Cel | ul ase Working pH 3-12.5 3-12.5
. 3-12.5 3-12 - 3.5-12.5 3-1Zmfae 32 3-12.5 50% r ange 4.5-11
4.5-10.5 ‘4-tie—---HA45-10+-b—b5-30-5—45-1+0-5——4—1+0—5—Cpt+nm pH
6 _ Agkabine 7 k=344 K-S3y k-539 Qo_K-F7 K-4257_ ] @521 k3800 pH
% . Cellulase
Stability B 5-11 5-12 5-12 5-11 5-12
4.5-12 20 o 50% range 4.5-12 4.5-12. 2?; 5-12.5 4.5-12.5
§'51§235 145:%;%“5 338282 3 &?gpgfﬁrﬁr e‘%%(lgl gg;ﬁ 5210.5 1%328 25 15-85
- um pi ora 1-
44- kb 4%’50 ::;:Y 46725 5855 SSg%En 5 4 2165 3-12 3&715 sQSt;I-}nln Tenp.
7 ) ) TU 'UU 05- Terrp
Stability ™ e e 15-@19 15-85  Of-us 15—7550 15-75 2(3-9) 20-s0. 40
55 25 Sl’).i ranggpo% ge 45~75 1525 40;:5 655-55 45665 60 so;gs 55
50 55:&';1:“;::;311:&5 :Wbl eculsar 50 50 16 3 ss 16
17 * 33308 range 39 S ® 18 flei ght *1x 106b) i * 30
29 3recular 16 15 17 50 I gl uengge of Mapal 30
| nhi bi tion ¥eishe tx 10p@ry ] Yerr] 2 [®rr] [err] 5 Jerr]
[err] [err AcCtivarton Terr] [erm] Terr] [err]
[ er rsh {léj”% on " ugnr ] [@Br]  mgze [ €F fihs [eyz] aeerr] gaafluence of
No- Prot enase rpdacti vation I nfluence of**Surface Active Agent
- a Dactivation | co2* BaZtg  Balt W2t co2t  pcatt sa2*b | nfl uence
of SDS b b a g;h a§§z+,cdz+ a c,zg,g’ah b 40
I nfl uence of B +- B 3 a
a Chgl ati ngg"g!@gggt °fSpeC|gf;|cgmty—bf SubBtr at e-’CI\/C — - - +
Influence of Surface :
Active Agent a b b a a b b
P Influence of SDS b b a a a a b
o/ ' _
40 Influence of a b b a b a &
Chelating Agent
Specificity of
Substrate
cMC * + + + + + +
Cellulose Powder + +* + + + * +
45 Avicel + * + + + + +
Filter Paper + + + + » + +
PNPC + 4+ + - 4+ » -
Celobiose - - - - » + -
Miccoorganisn KSM-344 KSM~534 KSM~539 RSM~-577 KSM-425 KS8M~521 KSM-580
Produced
50 (Pacillus sp.)

as no inhibition, b: almost no inhibition
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Cel | ul'ese Powder + . : + + + ' + +

-+ 45 Avi cel + + + + +
+ + Filter Paper £P 0 271 004 B1™* + +
+ + PNPC + + _ + +
_ Cel obl ose - - - - + +
M cgoor gani sm KSM 344 KSM 534 KSM 539 KSM 577 KSM 425
KSM 521  KSM 580 Produced 50 Table 3-3 Baci | lus sP. ) a: no inhibition, b:
al nost n hIT)I TTon 004 rapl e 3-Z ArKar N '
K- 588 Si'i Rﬁ‘zz ot g, 12“%: E'l‘ﬁ‘ Br | Cel | ul ase
pH®Wr ki rg—pH 3 3 3 5 35 3234 2 o
4-12.5 ed4 50%,r,ange _ 0.9 5 11.5 4.3 10, - -
5.5-11 "&Oé‘éﬂg t%m?mmsp FERTR 41 B s_i-ls Sl -10350'3 6-11.5
9.5 p?t-swuuy 3429.5pH sSh&bl | 333y 113%; é ﬂl 5 ¢-30 5- 12 5-12
9-12 G20y gange 8-313- %G%‘%’aﬁg&es““-s '4. 5-1275 455-435 5.7-AL.5_12 § -
N remascuel 0 0- /- 1I.5 Tenperature working Tenp. 15-80 16- 80
15- 60 - néﬁemp 15-b0- 58 15-80 10530 10-6b0- 80s-50% rm-mg 10-80 45- 65
45-75 8RN, Y Yu 1"3‘“ 22-30- 654235 2 Bt mum Tenp.
60 C[v4 i:;::“" 6d? - $2-53 ¥ 14-45 4o 5C§° 3% 50 Tenp.
Stability 50 40 - 40 . 50
50 50% ea 256 @« 55135 1485 17 - 61 61 - 55
55 15 Mof'd¥ |‘ér“°°' 27 40 35 145 17
61 :n:‘?ulnc\[%':gmn(x 1000) 30 I'nfluence of Metal Tnhibrtron
[err] Inhibition tr] wue?+ [ ermi* Act!g\mg J Q2t,za2t BT |ug2t
[ecr] [err] [cén auu g:u[gé,nr] [err] 25
| nf | uence Agftvation  NBeZY codt__ Badl  Mellundt © ot “codt Pyt enane
deactivation Influence of Surface Active Agentcz‘.m* b b b
b b b b I nfluence of ¥af a b a
- .25 Influence of néd —> a 30 —_ | ntLuenCQ_,Of - a b
b ‘Protegase degctivation b b Chel ating Agent Specificity of
Substrat ?ntlf;“elbe Surface M ’ i i i +
+ Cel | ul Skitretigemal&Y“ % b b o b b b+ -
_ Influence of SDS a b a - - a a
30 Influence of a b _ . b a a b b
Chelating Agent :
Specificity of
Substrate
cMC + + + + + + +*
- Cellulose Powder - ¢ + + + - -
35 Avicel - + + + + - -
Filter rapn + + + + + - -
PNPC + + + + + - -
Celobiose - - - + + - -
\_/ Microorganism xsu-Su KSM~597 KSM~%22 KSM-635 KSM-635 KSM-522 KSM-522
Produced
40 {Bacillus sp.)
a: no. !..nhli.b'l.uqn, b: almost no inhibition
45 If these Ialkaline cellulases are hot purified to a satisfactory extent, the non-degrading index may

sometimes be below 500. For insance, when the alkaline cellulases K-344 and K-425 are prepared

according to the preparation method for alkaline cellulase K, the non-degrading indices of these cellulases

cannot exceed 500. However, these alkaline cellulases are further purified by utilizing the affinity chromatog-

raphy described, for example in Japaness Patent Application Laid-open No. 62-62898, the resultant
50 products exhibit a non-degrading index over 500.

i will be noted that when cellulase-producing bacifli other than the above alkaline cellulase-producing
bacilli are varied and grown so as to enhance the productivity of cellulase whose non-degrading index is
specifically over 500, these variants are also usable in the practice of the invention.

in the clothing detergent composition of the invention, a cellulase having a non-degrading index not less

65 - than 500 may be used, as an essentially ingredient, singly or in combination with other cellulase. Where
"~ combinations with other cellulases are used, the total of non-degrading indecies of the respective cellulases
represented by the following equation should be not less than 500.
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' _Lal

35 Avi cel . . + + +

- Filter Paper =~ + + + + + -
- - PNPC + + EP 0271 ooa*m + + -
__ Cel obi ose + ' -
M croorgani sm KSM 588 KSM 597 KSM 522  KSM 635 KSM 635 KSM 522
KSM 522 Phondiagredingjarex (Bacillus sp.) a: no inhibition, b: alnost no
i nhibition 45 I f these alkaline cellulases are not purified to a

satisfactory extent, the non-degrading i ndex nmay soneti nes be bel ow 500.
For insance, when the al kaline celi Léses K- 344 and K-425 are prepared
accofding to the preparation A®?had XilrRdl i ne cellulase K, the

non- degr adi ng i ndi ces of these cell dl*4ses cannot exceed 500. However, these
al kaline cellul ases are further purified by utilizing the affinity

chr Orm‘t C)g( lﬂ 6% % 2%35&'9’? gf CMEQJe ngnelnp aﬂ@&ﬁ%eg %oﬁ@e% QIH%A?RBJ( IoF ﬁ'l%l jon

he resul products ex non- degradlng
I ndex ovefhe Qfgehnt coMpobitidACor RS %ﬂem.b,aﬁs WosdeCH) kdthdsig R Qfliisdend idafclidn!
other thasnbdie sAROME tRd 4Bdvb NBquit&rhent! li RSw! 1 GhgiB@6rtd. | For i® pUiPbdeC theaNd
gr own  gaRse it Sepialbahe cdibdeddidarial fetmentatioh Kt 6 rhﬁ&ras&ymbeauecﬂa@ @6 aAdl Ny

I ndex iifSnebgedy, ftacidhdlly pantRb. Edfler, thB &Smiciédchifiabes may Be Alb&Oin URARIME of B IhhE,
pracki @ewdaf ot grénulerdepériding on termdnhed of hpplidationg Wilert the getarigere aommsitidn i9 iquad, tHshe

I nvent icalolaseaused Is| préfexady & wldregzyenenBan -pobedyryaml igragular delergem composiensbibe cdlltlase 500
may be isugrefdrablp sisethases genlaradnizyme. The gandation ok ihe ghaymermaynbecefietiod &Y iow¥naryi t h
ot her @edying|grandlatiog\teshriqued rob which & geatinguinethodois ipeaferred inl \igvwaefdke stebilityuef eizymehe

total @©fd heosafdeighandingg i ndeci es of the respective cellulases represented by
t kes®ol | AP rF@“" wheiofiese g kp He mrgqnbg@nmﬁw 'SGG‘G“‘PU from EP“O?OZ"?Q u[!f!§4 Bl
Non- de §M&a? |"PR5%R’° @P‘Y '°’('|2?P'RRH Xi is a fracti

The f}? Qte gpterg ?on@igm uul
32?2?36 % Prgaﬂs iy %ﬁ?\%ﬁ“ﬁ ’spP’e'B%YF%? s i 9?5 ik daf or
cel | y (a% I R BB o A 0 S BRREE Y .

eCt e

knovvn ;'tg IR°ta) c bed Elow rpose ase I's separated
and col ernentation brot h by ordi nary enzyne coll ection

met hodgq) &Gkhee Lgt,vglgggﬁtgsary, fractionally purified. Further, the collected
cellul ase may be used in the formof a liquid, 15 powder or granule
depeadi NGAnRicisiaceBERE bgehfs sBENAsI IR bRylben¥NEsUIfdna8s FRISE GIATHFoup BAPRM 10 8N | S

| i qui d,16 t&rBonCatdrsLonasvéragS EIkkldtinaD suliitey itiidhyhade & il dil bR BIky! lgRdlp PaWKgaoly OF
gr anul ao tolze carbge some onPempd aranis whith®es a rhaldsareavieiagd) bdtiglend byldeUBe aidad ina

gr anul ane mniagufee alkylduiatg whithu hast ancatkyDfrodphieavieg 2¢ me20@eybob etomb foe avatahehylefipsudti nar y
enzy e fqgetentaviag fron 10 bx20madoe gipmoén aveiaghin ancoaledulvgalkepesatimateshauing frem 1@® | n
vi ews 0120 chrbonsaterty ori evpragé incong yreateciiencnatiiyk orseiitvb psteri saltshof raipha-sufofatyCacids having

cont enfromfi0 wwh?na@@ssepver@ge iong melegule, higher 2ty Bpié salts heyingifrem e £ cabany f r om
50 to 209mM900 aypAge Sndnkyh stper A 9xvla$?ef've'cfphayv ér"@ﬁ?f branghied 2i5y arqye hevingdom thhe

pr esent® 24RAEA0 AlgRS ARl in pbich 9 égroer. t°H éverqgs dride g8 djed dngre m‘mw&. ni ng

it “€§'¢°"g¢ﬁ“"%*‘ R ng«f . Rl
Cidd nd Ik j

conbl arg: a:za"' }a %ﬁLE} éenc'f i v al’ge os gcgﬁ(ét;?ag?%{;e escr;sggdI "

bel ow. v h\{seus@@ﬁ.rmm m/w, 86% Hrreifn%? Rhbd ¥ Qinplefly such

as |&Ngfhe aét&aénbs&ﬂp%aﬁoﬁtwrﬁeaay 8o mﬁigéf@b la¥dnt Qra/'éfée .mrsar&eonﬁr& féhn 1610 4;53

for powder detergent compositions and from 20 to 55% for liquid detergent compositions.

m

(2) Divalent metal ion collectors

50 Condensed phosphates such as tripolyphosphates, pyrophosphates, orthophosphates and the like,
' aluminosilicates such as zeolite, nitrilotriacetates, ethylenediamine. tetraacetates, citrates, isocitvates,
polyacetal carboxylates, and the like.
The divalent metal ion collectors are formulated in an amount of from 0 to 50%, preferably from 5 to
40%. Favorably, phosphorus-free divalent metal ion collectors are used.
55
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16 carbon atons on average, alkyl ethoxy sulfates which have a |Iinear or

- branched al kyl group having from 10 to 20 carbon atons on average and in
which 0.5 to 8 noles, on aver gg®,2mfoogBhyl ene oxi de are added in one

- mol ecul e, al kyl sul fate which has an al kyl group having 10 to 20 carbon
atons on average, olefinsul- fonates having from 10 to 20 carbon atons on
' avera@e‘“@ha@n'éa?ﬁ)'r‘@wlcéa"sal kanesul f onates having from 10 to 35 20 carbon
atons on average in one nolecule, neth or ethyl ester salts of

al pha- sﬁ'l'qaﬁfa‘la neRs; W%&W‘ﬁ'@'e? rsB'Fﬂei@"%/B’ei'b" JaPssGrP RErpiAieddn 2 ¢@Pub el i n one
'rml ecﬁ?l“é’ ﬁ?gher fatty acid salts having from8 to 20 carbon atons on
aver gﬁ? qa" li% et h car boxyl ates which have a |linear or branched al kyl
groug PSP V8320 carbon atons and in which 0.5 to 8 noles, on

__ g\éte.r \‘Zgzpol EﬁJ‘%ﬁ%ﬂgﬁfﬁégﬁﬁs ?oe@fﬁﬂf%gd Ny gyﬂfrsﬁé’ﬁ%ﬁg mmp%%‘;? %&HJ f ace

grqupmna,vtbgg, rom4 0 carbon atons on average and 20
met'es of ethylene oxide are added, higher fatty acid al kanol am des and

- al kyl@pzesde adducts thereof, and the |ike; and betai ne-type anphoteric
surface active agents, sul fonate type anphoteric surface active agents,

_ phosphapretemases, amtylaset iipatesaBeiidalylasabataylyRosidhss ik ose eoxidade] drdlestgrONsxiasecat i oni c
sutsf aedthadke. ve agents and the |ike. The surface active agent is used in an
amount of from5 to 60 w% (hereinafter referred to sinply as %9 45 of the
det er(@dioectorgnd sdduingagerts fof effealivb phlorinbiin dlyiwéterce acti ve agent is added in an
anmount of from 10 to 45% for powder detergent conpositions and from 20 to
55% f or Thei eqligciersjier affegtivat chiodnppase iammgpium S("‘Z‘:v Bieds guanidinenfiydigrhioride, quatidiract or s 50

éﬁ’é’%’&“’pﬁ'@g H&F‘é@"‘?&c‘f‘lm&? digddgop ’Q'L"%§'° Qlasninee Kighanolamine; ami-

orth ﬁQ"Qi) ““I; pwemata aﬁ‘?ﬁ“ﬁ @5‘? CHviags sesymm, piptrei, casein

nitri 'E)i déqyégtes 'rf'@ gj‘(f“fg e@ c i socj trates,
| e il AL g s i o, 3
po y%@ﬁ i{aeé‘ ﬁﬁ%&aﬁé\a‘) a" “of fromO to 50% greferably from5 to ZBOO/;S

Favor el] hasphor us- free divalent netal ion collectors are used. 55 EP
0 271(ﬂ06%c%’% ?%? Al kali agents and inorganic salts Silicates, carbonates,

- Sesqui - FRERRAASES Berbothbd, A ngigeﬁ%dro%&beaddh&? of sobfamSsuifte o &BﬂH'c’ﬁfoﬁ& bife &0 anmount
of f refirint QiS&0 lfoRatédp YaRihd, aRd fielieOn preventives Pol yet hyl ene glycol,
pojpyacryl ates, pol yacryI I c acid copolyners, polyvinyl alcohol,

pol y\(s)rF}prydehtCHyesjone car boxymet hyl cellul ose and the |ike. The preventive

is added in an anobunt of fromO to 10% preferably from1 to 5% (5)

- Enzy mesFliRrestant tyes eslinarilyryded fop slpthing petgrgants. hemi cel | ul ase, bet a- gl ycosi dase,

-gl ucose oxi dase, chol esterol oxidase 15 and the like. (6) Collectors and

re@ud?)r’ig‘udﬂfmstasefﬁ)r effective chlorine in city water The collectors for

effective chlorine are ammoni um sul fate, urea, guani di ne hydrochl ori de,

guani di The *lawipgspiublizing aganis pay, e used for fivideetermamsur ea di oxj de,

rmno t hkp81 alsohpis such Az et ﬁ'oP‘é{?ﬁaﬁ‘é'be'F?qe@{"ﬂEWB [sughias Benzspesulionptesgpriolyenesiic h as

%mﬂ'@t"s §'5’dpeh'f'de1°l¥P'§ &° RIAeY'enA @vpqtieRd B kS o ns such as bovi ne serum

g]ldé'()th%%se' n and the like; hydrolyzates of proteins; neat extract, fish

extrac and the |ike. The reducing agents include al kali netal and

al kal i ng;Rafd Q%B&Je. (gﬁ ﬁfﬁfé :IH weﬁtﬁés?%ctw }ffér eﬁz%medh&ml&ﬂist es and
) rdi

the 'dré%é‘rvat-@é} Db labént f9|9d P $nalf 86 G53600R84:Ey.
PefsbOTr aiyRsh a dReROISEe ps%amqhdsreadd%h&n@fm&@ kTS 8 Piviced, B ma be 6l viigh Gl or i de,
Zi NC pRdpared by any known preparation methods including a spray-drying method and a granulation method.
The detergent base obtained particularly by the spray-drying method and/or spray-drying-granulation
method are preferred. The detergent base obtained by the spray-drying method is not restricted with
-respect to preparation conditions. The detergent base obtained by the spray-drying method is hollow
60 granules which are obtained by spraying an aqueous slurry of heat-resistant ingredients, such as surface
active agents and builders, into a hot space. The granules have a size of from 50 to 2000 micrometers.
Aifter the spray-drying, perfumes, enzymes, bleaching agents, inorganic alkaline bullders such as zeolite and
- sodium carbonate may be added. With a highly dense, granular detergent base obtained such as by the
spray-drying-granulation method, various ingredients may also be added after the preparation of the base.
55 When the detergent base is liquid, it may be either a homogeneous solution or a inhomogeneous
dispersion.
The cellulase of the invention having a defined non-degrading index specifically acts on non-crystalline
céllulose as compared with highly crystalline cellulose and decomposes it. Since the dirt in clothirig articles
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~alum niumsalts of sul fenated phthal ocyanine, and the like. 30 (8)

Fl uorescent dyes Fl uorescent dyes ordinarily used for clothing detergents.
35 (9) Solubilizing agents TheH @brruesms sol ubilizing agents may be used
for liquid detergents. Lower al cohols such as ethanol; I|-ower

al kyl benzenesul fonates such as benzenesul fonates, p- t ol uenesul - fonates and
t he | i kasuajhotapgit in nopctystaliinemeliivsé ogiensyhjchare formed highlis clysthlline ciiyloge @hichthaper s
Asi de ®ndergenens chengay ter s E?G$°e$1t'*s°a"ﬁ§r"?mm9§ by dlask psacpf (detergenttdomeasition et o at or s

for en!'ym@" eyt slemaging: e ciothing eytiplar Moraaver, dhpe éetersl!ﬂ‘hi“ﬁg’"ﬂ R the collviage shows | i ke
ord g\agr"ra? %‘ﬁ?'"?'ﬂﬂ'“gd@f %ﬂ‘ P flig '“%é“% &¢f alsp the it 'ﬁ'r"?‘“'“gl‘ée roughnggscdh a
det g

ey be, o pe i gg@ a? 3{7}5 v Pt o e e Rl o
spr ay- JPYP A% PREPIRBPIER AT A PY $A"“Ret hod. The detergent base obtai ned
partchJ’fg;eL py the spray-drying method and/or spray-drying-granulation

: d are preferred The detergent base obtai ned by the spray-drying

Wf hod ig 4np cbileCtb® w,nta mAchS nsgat h OroRfiGHR&H, dhdah Wal nhaopms'o mh2fa

det er gergterrhﬁﬁeth 3 Chii ﬁerﬁﬁﬁyaye Ydt 43 - G8br minﬁtegﬁofé ho QHérm Sy Hrediald | €S

whi ch arguufdt @dsryaﬁh YaileB raaar IsBYBadilaterBiE D Winstdr pldté YooposB® 8f 19 & b $eaiéxtract

I ngr edi Okdéid C&UGd), 3% of BidkASERtoRs (DIECAIRT) B% aNKadd Wi1kdle ik, PO.NY.6% 3t REicos pace.

The 1g9r ardab asehavBackh sgazaya0]f followed b QuithvatiodCd B0 NG Edr BNakly € rtherebi\f fortingt donies.

spr ay- drransglantgien bulaees; CoICZgntaining thhser qletengrcardieg tesa replivarnystiod ovasa lchraucters

bui | der sfolpwedt by sultiveiiphiat 80°ahir 8 aal# Wayscta rafaim tatre colenjesispd peldegla CodgoRed dye ghl y
dense, cpolution farobidint cologies whdse peripbtyy aiam oot dyad In contrasi ot theedyed red agar-agar. The

spr ay- draplonigs were pelibdied fom themptel platecand bighs titn {eMGage-erpdusingrbacillaves saseenedi de d

- aftet the _P &P‘H@ P(S'PP"G'I’G Eﬁ@jﬁsﬁs“" %” (FERM B} 4 #85) yas 'iﬂé’!"ér ent base is
liquid, @ ‘%?6‘1 Yﬁ‘ﬁ ‘l‘?FPblS?"VaF”'F' d’bﬂg d'“’"

di spersr"i?ﬁSiStl 8f 1:%4’ Ph'i“% Xtﬁ‘?’ H° °<§d| ng

i ndex spgFP &? ‘%f" t tt l

hi ghI y cﬁ” ?aé Y {Zéﬂ}uﬁj éf o‘ﬁ% '% Lgpf 'p' l#e r? aa sﬁv '(‘)thl ng

ﬁzed w ed ace ic ac Iow
artiel est

aliz
cellulo di is w'th ar e ré 3‘ ngqg%g%glglsngn@ Ag(g ose P‘u has

o)
under gong, %&Q?ﬂ&ecér%sesr@ Hﬁa:ﬁe%%ﬁ ‘ﬁﬂ s.wvas 'p&rmG@By Q{ﬁm t B@ppH&eropihe
det er gerﬁhroﬁﬁféﬁr‘aﬁﬂyt 438 vitte IMBricki YW EdtBA ddMvéd) Bdtdon %ﬁ\@i@%& Qah&Jﬂﬁorﬁ'ééfdt%w&Bn
artisgl e. coldi Ak The bRy UMk REHCPHiterR® BPthbsel Siehplel Qe SHolvi! iR Q. $.NRuMEive/ & 1heUS

ef fects drpstiiith St ottddt (A@BicHn taiecotlbrl) tand BERYUsPRbri€ labi@ewalleD tbtto liiés Ishakefabect of
m tigati1ng%tdnd 0% uespacisdy, i Biatvel @fskilihity WaacfoindUe ibe Y. FiRcsuppdredsied Gbd a

pr event i pagicid ext=6| od mat iager thal 63 peigessdrs.| The aadpbdine isgppotsSeerd Bech chargadinto det ai |

- by -way odolumef ndenceditians df @ zaumpl @pacityl bictOeniaaphation sitecai[1@ miahd bdow atesafiled as
| i-mi3g i ngmithhdheptolume vas firshegtficientin wasRed withean® & Mphdsphaied hutfer sglutidn (gH 8.8) intoonbichect ed
at | chi kt&imimthaibuiferiaejution with 0.0l0wtk ¢ ithelceliviase) Tharerftara 25 wiel therplieng biufier sgutieh of a
steril i zad 8gnlyosp 9108 Mcriosrbatp bpfter seketion (Pt &1 wetp napsedifellgwed by nelly washipg the

mi nut es. colpma vith e huffer jolytipRat ed sol uti on was sui tablrégdl | ute and read

mat 4§ad on ﬂ‘h@? &?mﬂ Nigiprs ‘”E"@dﬁ?f’o%séEP prory/ft fd %1"‘??!?&?° tf'F%ﬁ‘,’?' opgd
Ltd % 1(V

d-éw W,
0. 5% of aajo Ig‘fer;:tf;fv as srr§la| rac%%‘l %?cottﬁaéh . ‘th]aer |UF %jsup askugw %EI on
at [err]pd of adol iR v o PR tpﬁa HQHol2h 26iof 7
CMC- cont @ 'ng naster p at accor ng to a replicanme was conduct ed,
f ol lpwed

¥ Mirertnbiéaiﬂa%céUse b8 iradtiohsl, m3inh & FhaCidpecively, aRAENIC E&Jré&nﬁ qbRiy,es and
pour i N WeyGRRDBuridas béldiEceMsh blodis.t O Obt ai n col oni es whose peri
dyed I N @PDétérmmbtioh Of Adneghiidheh ihddd agar - agar. The
The index was determined according to the afore-described measuring method of non-degrading
index. More particularly, cotton linters (highly crystalline cellulose) and phosphoric acid-swollen cotton
&0 linters (low-crystalline cellulose) were, respectively, provided as a substrate. While varying the concentra-
tion of the enzyme, an amount of reducing sugar was measured according to the PHBAH method to
determine a hydrolytic rate in the linear region. Then, the non-degrading index was calculated according
to the following equation. The rosults-are shown in Table 4 below.

ery was not
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colonies were collected fromthe master plate and high titer

CMCase- produci ng bacilli were screened. 20 By the above procedure,
"Bacillus sp. KSM 635 (FERM BP gelgort voset sol ated. (ii) The strain of
Bacillus sp. KSM 635 (FERM BP 1485) was aer obi cally cultivated in a liquid
medi um consi sting of 1.5% of neat extract, 5% of yeast extract, 1% of

CMC, 0.1%of [err].and 0.75% of Na r d 3I|ters of
ert), g@&gg irifh ol i

cool ed et hanol rr] were gradual |y uper nat ant
liquid of tﬂ@v{ﬁgm &ing otndext o= cay 1% pitate. The
precipitate was dissolved in 25 hydrolytihe aratet fof Bighly+zed dei oni zed
wat®r and neutralized with diluted @€¥stalbing ceblubosel by dialysis with
runni ng water for 15 hours and freeze-drying to obtain 9.8 g of al kaline
cellulase K (2500 u/g). (iii)-The alkaline cellulase K obtained in (ii) was
“purified by affinity chromatography. Supports for the chromatography used
wer.e Anerican raw cotton-deri veq-d&g)%é off linters and phosphoric acid-swollen
38~ cotton linters. The X-ray diffraction patterns of these sanples are
shown in Fig. 1. Relative to the crystallinity of cotton (Arrerican raw
cotton) and the phosphoric aCrd-swolTen cotton r1Tnters s taken as 100% and
0% respectivel ySanple el ative crystal INoH-degired i thdeéx be 91% The
support used_had a particle size of not larger than 53 microneters. The
respective supports were each charged 1nto a colum. Under conditions of a
col um capaci Atkslin® gellukasect’ on size of 1.990d and a flow rate of 10
35 m/hr, the colum was first sufficiently washed wwth a 0.1 M
phosphat e buf F&FASEdHAR iIdh (pH 8.0), into which B0 m of the buffer sol ution
wi\th 0.01 wt % of ttg,ﬁa cellulase. Thereafter, 25 m_ of the above buffer
‘solution and 8% "aId:IOOS M phosphat e buffer5°§bl ution (pH 8.0) were
passed, foll o%q\&y LR; |y washing the col um th the buffer solution.
When the cotton & $¥wer e used as the suppor 0it had a non-adsorbed
fraction | mmm-betHe——HH&eH-eﬁ—ﬂ—a-s—s-he*%-m—ﬁ-g—z On the
ot #&r hand, when the phosphoric acid-swollen cotton linters were used as
t he support and the non-adsorbed fraction | was sinmlarly fractionated in
. the cotton linters, there were obtained, as showm in Fig. 3, a non-adsorbed
- fract gimpid4 and an adsorbed fraction IV in the phosphoric acid-swollen
‘cotggon linters. 45 It will be noted that because the fractions 11,
111" and delérdams indic@SPRCiabi¥ €lwére dréiRreb M ddisitiing theRBtoRBAdy \(diftYomoliR@ Xctid The f ound
t 0 bendi-degadihg progeits 1GHIcofoRi was alsé betgrmided @Y 13k tesile GfrengBNTHIGESUAI B ghowRdeX The
i ndexiniable BeTrarcatuzesl usad avas Dmiutatddon édeR detbrgent cahgsitionve h aGHLLT 100D UMgtaaod of
non- deMCadiving | ndex. More particularly, cotton linters (highly crystalline .
celssul ose) and phosphoric acid-swollen cotton 50 linters (lowcrystalline
cel | ulRsteegengyenaasuring gpthed)i vel y, provi ded as a substrate. Wile varying the
concentra- tion of the enzyne, an anount of reducing sugar was neasured
accor&ﬁ)ﬁﬁpﬁfﬁ'mﬂﬁf@'ﬁ‘l"llsm (riificcongmipaied pipfhe a hydr olytic rate |n the I|near
on. _Then, the non de ra |n i ndex vvas ca cul ated accordln

'fol"?o ° ?sed"g‘Pt ab '"°d
27|1| OgnigusT mn 1 er o per c;%r\::afa '"PB & con Shl 8;%:10?% owe fq“l ne
ce u ?hpﬁ ?(lﬂi/ nd a ﬁf site dlrt (Japanese Patent Appilication Lard-open
Cryst g 5'5 Ba73f

Non; degra I ng le%(‘(?el rﬁﬁs

(b) Washing conditions, washmg-method and evaluation

500

Each detergent was dissolved in 4° DH hard water to prepare 1 liter of a 0.133% detergent solution.

Five test cloth pieces were added to the detergent aqueous solution and washed under agitation in a
s0 Targoto-meter at 100 r.p.m. at 30°C for 10 minutes. After rinsing with running water, the test pieces were
iron pressed and subjected to the measurement of reflectance.

The original cloth pieces prior to the washing and the contaminated cloth pieces prior to and after the
washing were measured by means of an automatic recording colorimeter (Shimazu Seisakusho, Ltd.) with
respect to refiectance at 460 nm and the washing rate (%) was calculated according to the foliowing

65 equation.
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. Fraction 11 _ . 50 Fraction Il .

500 Fraction 1|V 600 25 Exanple 1 30

Detergents indicated in Table SEp\@rz%m@qu ed to determ ne the detergency
~(dirt-renoving action). The non-degradi ng property for cotton was al so
determined in ternms of tensile strength. The results are shown in Table 6.
The cellulase used was fornulated in each detergent conposition in an
“anount of 10(?\‘?3(93@ IR activity. 35 (Detergency nmeasuring nethod) (a)
Preparation of soiled cloth rt| ficial contam nated cloth): 40 The
Kanuma red eart % qctﬁncq] Whtute %ﬁ?%‘ép%ltpl[ié?lf] [err] for 4 hours

and Buffici ent |5E3Ey34 p—rash— (LR WASH HMb: o eve-Pgsi ng soil
was dried at 12(2; . Z}gjo‘? 2 hout s. FAEFPTEMCE REIQK | was di spersed in 1
liter of perchl Stoct i O%tthi ch was TOHAFRE with a shirting #2023

cloth, followed by brushing to renove the di spersion and an excess of

depo ite i ( e t My I i d-open No. 55-26473). 10 cm
% %‘gtrgs%'fseageg%%g\i%eannggdg& bl %%ésg%m ) Washing conditions, washing

_rret hod @qgnsﬁy@e%le%fﬁgtﬁh deter gent was dissolved in 4 DH hard water to

prepare 1 liter of a 0.133% detergent solution. Five test cloth pieces were

‘added t 0 {0b% BRIAINGEISarHIHE PihTorss i 1O Mind@Bslin\WasH & tholsoRfRhs ¥BibR Rérb BBtaihd 2@ S0
Tar gt Gy REdVingdo gl 6 eterdents) indidateli @ Tdbidf ®fin & Gher¥i oIt ©FL. watdh 230 Cl TriokdatorVst h
r unni Ngtelsadf ater loh 80 1R &id i BH Abre\BIded, If6lIoWedIBYCH&EsRiIg fun 00 Snikite3 Gt @ Honestit
measur eaewmiticofastigy inabinaThe .unddivesatsr wetd tritkd aad atsinilpd immesing lahd washing iploeedass hi ng
and t hevas mpéatati 100 timek. Theobsuitait drind artiies were Lisad & theadrsirtesthe washi ng wer e
measur ed The eplemsndsiwears were cuhintac pieessowithi mpize oif oF cmek el0 ¢rslrndespbjected to
S&j_sak urshagyrementiof Jtengjjet strengtissingta tensile tetbre EENTBIEEN MTMAKB 0N finad mell 10Hke) medsHivng
rate ( %’W\%’éﬂwﬁ‘a‘F‘bMdat ed according to the follow ng 55 equation. 14 EP O

- 271 004 Bl Washing rate reflectance after - reflectance prior 5
washi ng to washi ng refl ectance of -
refl ectance prior X 100 original cloth to washing 10

‘The Pesults are shown as an average val ue of five measurenent. (c) Tensile
strength test of cloth 100% cotton underwears were imersed for 120 nlnutes
in each of the solutions which were obtained 15 by dissolving 40 g of
detergents, indicated in Table 6, in 5 liters of [err] DH water at [err].
Thergafter, 25 liters of water of [err] and [err] DH were added, followed
by washing for 10 mnutes in a donestic full autonmatic washing machi ne. The
underwears were dried and a simlar imersing and washi ng procedure was
repeated 100 times. The resultant dried articles were used for the tensile
test. The cotton underwears were-cut into pieces wwth a size of 1 cmx 10
~cmamd subjected to 20 neasurenent of tensile strength using a tensile
tester, TEN-SILON UTM 111-100, (load cell 10 kg) made by Toyo Bal dwi n Co.,
Ltd.

*\_;’

40

50

55
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25 30-36 40 45 50 65 15 EP 0 271 004 Bl Table 5 Conponent

#A Powder #B Li qui d Det er gent “Det ergent Linear sodium
al kyl benzene 12 sul phonagp g(d74904 8712) Sodl um al kyl sul phat e
4 [err] (AS; C=14) Sodium al kyl et hoxy 20
sul phate 15 (AES; C=12, EGC=2.5 nol) Pol yoxyet hyl eneal kyl ether:
4 20 (AE;, C=12.5, EO=7 nol) Sodi um hardened tall ow 2
fatty acid Coconut oil fatty acid 3 Monoet hanol
am ne -5 25 TabIg Ranol -
7 Pol yet hyl ené grycol 2 Z {WW¥TIZ000) Sodium
polsyacryl at e Component 2 30 - #A Powdem:8000) ¥ Adgyisk Zeolite
18 Sodium silicate (JI S No. 2) 1petergent Deteggent Sodi um
carboxyl ate ; TG auber-s—satt Pat-ance Sodi um
sulfite (anhylriimede)sodium alky3Benzene 1Pr ot enase -
0:5, sulphopate|(BA%y C=12) 2o0r 0 2 or 0
FLyo_r escent \c/i\ggdtiggl Dky30€1Phate 0.2 s 0.2 45 _ Sodi um
succi ni ¢ aci 16-018) (AS; C=14) 3 Potassium chl oride
- 1 Water : 4 bal ance 50
Tot al SOdJ.um alkylethoxy 100 - 100 5520
sulphate
15 {(AES; C=12, E0=2.5 mol)
Polyoxyethylenealkyl ether 4 20
(AE; C=12.5, EO=7 mol) _
Sodium hardened tallow 2 -
I\ fatty acid
Coconut oil fatty acid - 3
Monoethanol amine - ‘5
25 : Ethanol ' - 7
Polyethylene glycol 2 2
{(MW=12000) .
. : Sodium polyacrylate _ 2 -
80 . {MW=8000) :
' 4p-type Zeolite 8 -
Sodium silicate (JIS No.2) 10 , -
8 Sodium carboxylate - 10 -
Glauber's salt balance -
_ Sodium sulfite (anhydride) 1 -
:P Protenase 0.5 ' 1
Cellulase - ' 2o0or 0 2o0r 0
Fluorescent whitening agent 0.2 0.2
ad Sodium succinic acid - 3
Potassium chloride : - 0.1
Water 4 balance
50 s
Total 100 100

66
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EP. 0 271 004 Bl Table 6 5 Det er gent #A Powder

- #B Liquid Conposition Det er gent Det er gent
Det ergent Tensile Det er gprif o7ipaigie 10
Rate (% Strength. Rate (% Strength (kg) (kg)
Enzynme Fraction 15 ni | : 60. 5+0. 6 7.2+0. 6
58. 5+0. 3 7.3+0.4 (Standard Detergent) I1 72.2+0.5

. 5.8+0.5 68. 4+0. 5 5.90. 3 f@hpa ative 20 Det er gent)
111 68. 5+0. 5 7.2+0.3 66. 3+0. 3 7.2+0.6

: (l nventi ve Detet gcnt) 25 am'a 73-0+0. 4 7.4+0.7
69. 5%0. 4 7. b&Repgdrdtnventive Detgy @gpber Al kaline gp Liqui 69. 30.5
7.140.6 Cofipofitioh 7. 1+0. Det@rgent Cel ut&sgen% (Present

Invention) 36.As.will be apparepnt fromithe above results, the cellul ases of
the invention have not only %ogd 'Waihjrn&i ffect setes eci aIIrl .ondirt and

S0 lﬁ’ but also a | ow degradi 3§¢&Tqe3Ct 5O ngﬁht.o"gatg.ﬁ s he! Jedto

chot hing detergents, they have good pge@tical util |ty). 5 e fraction IV
adsorbed on the _phosphoric acid-swollen cotton linters and the

non- adsor bi ng _40 f_r?cti gp 111, a slight difference in the washing effect is
found, i.e. tRBF¥PRFEPERITY has a better washing effect. However, both

exhi bt a goo@qiwashing ef fectgoagch . @anfoj+odear adfy gRbtPN 7 §9p [hat they are

useful as a cabkahdsd for washing in practical appficationT Exanple 2 45
Det er gent compgserdents for cl ot hing using the powder detergent conposition

of Exanple 1 d cel | ul ases oglyced fr ari oys .nj. croqQrgani_sns were
pr epar ed. The\g‘%o Sbbi onsg\%ﬁ'e?—"é ‘ ub]L‘ééé{Rég to %3Mhisn8ﬁ?‘e’st and the
tens# e strengbbtg@gnti;n the sane manner as in Exanple 1. The results are

shown in Table 7. 50 55 17 EP 0 271 004 Bl Table 7
III 68.5+0.5 7.210.3 66.3+0.3 7.2+0.6

{Inventive
Detergent)

Iv 73.040.4 7.4+0.7 69.5+0.4 7.1+0.5
(Inventive - -
Detergent)

Alkaline ' 69.3+0.5 7.1+0.6 67.0+0.5 7.1+0.5
30 Cellulase K = -
(Present
Invention)

As will be apparent from the above results, the cellulases of the invention have not only good washing
effects especially on dirt and soil, but also a low degrading effect on cotton, and when applied to clothing
detergents, they have good practical utility. _

W With the fraction IV adsorbed on the phosphoric acid-swollen cotton linters and the non-adsorbing

40 fraction HI, a slight difference in the washing effect is found, i.e. the fraction IV has a betier washing effect.
However, both exhibit a good washing effect and cannot degrade cotton, so that they are useful as a
cellulase for washing in practical application.

Example 2

Detergent compositions for clothing using the powder detergent composition of Example 1 and
cellulases produced from various microorganisms were prepared. These compositions were subjected to
the washing test and the tensile strength test in the same manner as in Example 1. The results are shown in

Table 7.
50

56
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~ Cellulase Non- degr adi ng Detergent Tensile |ndex Rat e

- (99 - Strength (kg) Alkaline 800 71.5+0.7 7.2+0.4
Cel lul ase K-521 do K-52%p ¢ 71 é&pﬁ 70.7+0. 6 7.3+0.5 do
'K-580 600 70. 4+0. 4 .2+0.3 15 do K- 534

© 600 70.2+0. 6 7.2+0.5 do K- 539 800 68. 7+0. 4
7.3+40.4 do K-577 800 69. 4+0.5 7.2+40.5 do K- 588
1000 68. 5+0. 5 7.2+0.4 do Table 7K- 344 300 68. 1+0. 6

.6.2+0.3 Fraction.lV of 600 69. 0+0. 5 7.1+0.3 25
Al kal i ne Cel } 350 88.70. 4

5710 MR 2% Boaryned 1 gttt 10

68.0+0.7 4.9+0.6 35 EXAMPLE 3 40 Sodi um | i near dodecyl benzenesul fonate
14 (9% Pol oxyet ﬁyl ene alkyl ether [err] EO 10 nol es) 6 Hardened sodi um

tattow fatt %o 2 % um si I"lcat®? 7.2+0.4 10 Sodi um
Jbonat e ase 25 4A-type zeolite - - 25
Sodi um sul f at gg¢ . R~522 . 1000 balyaneeg Spdi ymysgllsfite
1 Pol yet hyl ene gl ycol (nolecular weight 6000) 2 CelTulase (IV fraction of
Exanpl e 1) ZdMt er K-580 600 70.4+0.4 7.2%¥0.8 55 18 - EP 0 271
0045 B1 EXAMPLE, 4 Sodi ym ] j near decyl benzenesul f gnat e 10 (W% . 6
Sodi um dodecyl¥l f at ekng‘f & %'gi&_% Pgl'%%%?et hyl ene al kyl et her
[err] EO 7.7 my es) g-dhgHardengyd sodi urggt abg v f at$yp.aci d : 2 No.
1 sodiumsilicate 10~ Sodi um car bonat e -
20 4A-type zedldte K-577 800 69.4+0.5 28.2+0.5
\/ do K~588 1000 68.5+0.5  7.2+0.4
do K-344 - 300 68.1+0.6 6.2+0.3
Fraction IV of . 600 69.040.5 7.1+0.3
.25 Alkaline Cellulase
K-344
Alkaline 350 68.7+0.4 6.3+0.3
Cellulase K-~425
30 Fraction IV of-- 600 69.4+0.5 7.2+0.5
Alkaline Cellulase
K-425 |
Ceu?z'yme 2400T 10 68.0+0.7 4.9+0.6

35

\_/ EXAMPLE 3

40
Sodium linear dodecylbenzenesulfonate 14 (wt%)
Polyoxysethylene alkyl sther (Cys.13: EO 10 moles) 6

pu Hardened sodium tallow fatty acid i 2
No. 2 sodium silicate 10
Sodium carbonate 25
4A-type zeolite 25
Sodium sulfate balance

50 Sodium sulfite _ 1
Polyethylene glycol (molecular weight 6000) 2
Cellutase (IV fraction of Example 1) 2
Water 4

5§
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- Sodi um*pyr ophosphat e

"bal ance Polyethylene gl ycol
1 15
Wat er

nol ecul ar wei ght 11000)
Al kal i ngepcgbrgdassy K- 521 2

15 Sodi um sul fate
1 Sodiumsulfite

4 20 Exanple 5

Pol yoxyet hyl ene al kyl ether (R tallow alcchol, EO 8.6 noles) 20 (wt% 25
Har dencEXAMRIEUM t al | ow fatty aC|d 2 Sodi um

tri pol yphosphat e 30 Sodi um perborate
20 No. 2 sodiumsilicate . 10 Sodi um

car bonate Sodium linear dodecylbenzenesulfonate S Pagiww) qul fite

1 Pol%et hyl ene glyc Sodii®betiisakate\ei ght 6000) 2 4 Al kal i ne

cel l ul ase K-580

6 Sodi um sul fate

- cl othing detergent
celt yl ase-free conp
frher strength. As
significantly highe
recogni zed differen
rconposition for clo
non- gegr adi ng |ndex
hydrol ytic rate
hydrolytic rate

Polyoxyethylene alkyl ether (Cyz.13: EO 7.7 mdle$j&
Hardened sodium tallow fatty acid

C Oippiosditm efleateof Exanples 3 to 5

Sediunt capingieonrposi ti on with resp
Atpekaolitei t was found that the
Sediym pysephesshatell ase- cont ai ni ng
godiyn ulfte f i ber strength. 40 C
P'Y@hV'ﬂﬂhp'W RRPRylar wlght H108Q) |

'Tﬁﬂ’ | owi. ng equation of np
afﬂ'g&ﬁ""&'f’i?éi%” ine cellul ose np

ighlv crystal line cellul

[ e

2 bd
vier e cq
@0 to t
@8t er g

| ance 35 The
npared with a

he det ergency and
ncy was

g§tens with no

#ace . (A det er gent

asé havilng a

Iess t han 500 45

degrcding i ndex = 50

qé

whedein said

~cellulase is an alkalophlllc cel l ul ase which has an opti mum pH not
relative activity at a pH of not

‘than 7 or whose 55

| ess
| ess than 8 is 50%

" contained in an anount of from50 to 20,000 units,

or\ over Exgmple® activity under optinum conditions when carboxynet hyl
cellulase (CMC) is used as a substrate, and wherein said cellulase is
per kgﬁof t he detergent

conposi tion, in |tesyskyetiieaalgNetheet: taﬂovﬁél&chbll&q{sd%ﬁ&)m a
car boxynet hyl cé | handenscEsogiohiigilow attyiscd]l as a substrate. 19 P 0 271 004 B1
EXAMPLE 4 5 Sedium tripolyphosphate Sodi um | i near dodecyl beazenesjul f onat e
10 (Wt 9% Sodi umjdedimondetatafeat e 2 Pol yloxyet hyl ene
al kyl- et her [ er rj] NE®sqdium siiighies) 8 Hardened sodium {aPl ow flatty acid
-2 : Sodium carbonate : - B
Sodium sulfite 1
- %0 Polyethylene glycol (molecular weight 6000} -2
Alkaline cellulase K-580 2
~Water 6
Sodium sulfate balance

35

The clothing detergent compositions of Examples 3 to 5 were compared with a cellulase-free compara-

tive composition with respect to the detergency and fiber strength. As a result, it was found that the

detergency was significantly higher for the cellulase-containing systems with no recognized difference in the
fiber strength.

Claims

1. A detergent composition for clothing, which comprises a cellulase having a non-degrading index of the
following equation of not less than 500

hydrolytic rate for low-
crystalline cellulose
non-degrading index =
50 hydrolytic rate for highly

crystalline cellulose

whersin said cellulase is an alkalophilic cellulase which has an optimum pH not less than 7 or whose
relative activity at a pH of not less than 8 is 50% or over of the activity under optimum conditions when:
carboxymethy! cellulase (CMC) is used as a substrate, and wherein said cellulase is contained in an
amount of from 50 to 20,000 units, per kg of the detergent composition, in terms of an enzymatic
activity determined when carboxymethyl cellulose (CMC) is used as a substrats.
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No. 1 sodiumsilicate 10 Sodi um car

20 10 : 4A-type zeolite :
Sodi um pyr ophosphat e 15 Sodi um sul fH[HIL ll “lL”ImI |II| '
bal ance Pol yet hyl ene gl ycol nolER0l2721 00e&Bght 11000) 1 Sod l
1 Alkaline cellulase K-521 . 2 Water

4 20 Exanple 5 Pol yoxyet hyl ene al kyl ether (R tallow alcchol, EOC 8.6
nDIes)E”A GECMEWQ 25 _ Har dened sodiumtallow fatty acid

2 Sodi umtri pol yphosphat e 30 Sodi um.
~perborate 20 No. 2 sodiumsilicate

10 Godi um car bonat f Sodium linear dodecylbenzenesulfonate 10wi%) | 5 Sodiumsulfite
-1 Pol yet hyl ene gl yk &bdifrrdédecylduliate wei ght 6000) 2 2 Al kaline

cel lul ase K-580 Polyoxyethylene alkyl ether (C12.13: EQ 7.7 mole@) \NAt&er ,

6 Sodi um sul fate Hardened sodium tallow fatty acid - . 2 bal ance 35 The

cl ot hi ng detergent E'Brfrﬁ?g'P‘f‘ls@i??é;e of Exanples. 3 to § Were cpnpared with a
cel bul ase-free compi “’“Fﬂ a‘tEorrpoleon wi'th respe?d to {he detergency and
fiber strength. As was found that the¢ Fet erggncy was

f tl'y high jt’ °%’§‘f“?| t t i th
?lagglgn: 223 d?/ffla? ng %Eﬁﬁﬁ&iﬁi&éggﬁ an% Zéf%ﬁeerlm \,,AVI det 2?gent

conposition for cl a ceIIuIaqe havfing a

nonfdegr adi ng i nd A@;,,ngE@u,gégl,{gw ng equation of | ess|than 500 45
hydrol ytic rate forwaeyw crystalline cellulose no -Ei‘egrad ng i ndex = 50-
hydrolytic rate ' ' n said cellulase
is an al kal ophilic cellul ase which has an opti mum pH not | ess than 7 or
whoge relative activity at a pH of not less than 8 is 50% or over of
the acti vrty under optinmum conditions when carboxynethyl cellulase (CMO) is
used as a substrate, and wherein said cellulase is contained in an anount
of from50 to 20-000—units—per-kg of the detergent conposition, in terns
of an enzynati P&UP*M“V'?"%P@WWW(fb@"%@whe'aﬁ%@)@yn%hyI2Q:M%)JI ose (CMO) is
usest as a subs{rtigfdenedisgdium tafiow fgitpaeid 004 B1 2. A det erjgéht cofposition
according .to cl %gg&“‘l‘t" B’Pé'?'ﬁ"esal d cellulase is sel eqt¥d fro];pt he group

mu;n

consi sting of ¥l ul ase K (produced by Baci I|| #5 sp. | KSM 635, FERM .

) sodlum si |cate 10
BP 1485); al kali §3§ium carbonate

5
a0 Sodium sulfite 1
Polyethylene glycol (molecular weight 6000) 2
Alkaline cellulase K-580 - 2
Water 6
Sodium sulfate . ' balance

35 :

The clothing detergent compositions of Examples 3 to 5 were compared ‘with a cellulase-free compara-
tive composition with respect to the detergency and fiber strength. As a result, it was found that the
detergency was significantly higher for the cellulase-containing systems with no recognized difference in the

fiber strength.
40

Claims

1. A detergent composition for clothing, which comprises a cellulase having a non-degrading index of the

following equation of not less than 500
45
hydrolytic rate for low-
' crystalline cellulose

50 ' hydrolytic rate for highly

crystalline cellulose

wherein said cellulase is an alkalophilic cellulase which has an optimum pH not less than 7 or whose

85 relative activity at a pH of not less than 8 is 50% or over of the activity under optimum conditions when
carboxymethyl cellulase (CMC) is used as a substrate, and wherein said cellulase is contained in an
amount of from 50 to 20,000 units, per kg of the detergent composition, in terms of an enzymatic
activity determined when carboxymethyl cellulose (CMC) is used as a substrate.
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cel:l ul'ase K-534 (produced by Bacillus sp. KSM 534, FERM BP 1508 al kaline -
cel lul ase K-539 (produced by Bacillus sp. KSM 539, FERM BP ]Elm ll"lﬂll')"ll'ﬂl“l
cel lul ase K-577 (produced by. BgsplobisodB1 sp. KSM 577, F n
al kal i ne cellul ase K-521 (produced by Bacillus sp. KSM 521, FERV BP 15 07
al kal i ne cel |l ul ase K-580 (produced by Bacillus sp. KSM 580. FERM BP 1511)
al kal 2neA detbigert aompdéitiod cdopiing o otetin 1y wBarein |shitl coliytase KShdide®a, fromERY giddp1513) ;
al kal i necopsiting)lob gikalike S8iliiasen KoGhedemdd by Bailiid bpiSKSMEISKEERD B, 1#ERPMIBMe 1514) ;
al kal i necelidigsp {-33de (prodaced By Bailye cag- KHMIBAST TERMS BEP150RISeIkEING  colffiaid/| 3139151 2) ;
CMCase | {produeesh 8y Bpgillug 5p,t HEM:$39 dERTMY BBW@&@"@M@%& KSKE (ppducep BiRIBagies 1485) ;
al Kl i ne*lc'c'éﬁ“f| 81 7a SERMEBP| 15Dy plkaling geflulaze '&éaﬂ(arp%ed EL qci"ug(qpomﬂ 1o GERM 8P by
1507); alkal mqgwse KSE4 frpsiduced :pg Bacul RESNLBR £511), alkaline cellulase
Rei ni gu "P"Pg‘[:e‘? g 1ﬁ)ea P‘? ﬁ?"él'é%’ Kpe7 @°H

Ni cht abbd ?%4) e‘r'e"@sg KC@%?} %ﬂﬂ% Ml’sz%ﬂ s 500
hydr ol C 1485);
NGt aﬁhfg%nﬁch 3 ajﬁ y?i“%c"w -"W A B e 5 Rh b2 e o

hochkri stal'line Cel I ul ose worin die Cellulase eine al kal ophile Cellul ase

i st, FiBnt8RSpriiHe Ot i mum von ni cht weni ger als 7 aufweist und deren relative
Aktivitat bei einempH von nicht weniger als 8 50 % Qber der Aktivitat

untrer 1.3 (ReinigundIMtIBRAIP RIIGHGY YEBSsend AGH CollHBIY miE-aih&P XachBibtAMhdeR IgbMiPSRntLMC) al s
Subst r atheida¥ BRIRAEG vin dicht weribevas oo di e Cel | ul ase in einer Menge von 50 bis
20000 Ei nheiten pro kg des Reinigungsmttels enthalten ist, in Bezug auf

ei ne enzymati sche Aktivitat bestimmt, wenn Car boxynet hyl ceI | ul ose (CMC) als
Substrat verwendet wird. 35 AhydreilyitdschenGesahwindigkedn fiir 1, worin die
CalJul ase ausgewAhlt aus der @Giedpdghedistaand nrucedlltdldsecher Cell ul ase K
(her grséhrtabbE@inBas&i | kus sp. KSM 635, FERM BP 1485);. al kal i scher Cel | ul ase
K- 534 (hergestellt von BaciT rus sp RSWF 537, |—|':r<|V| BPI508)—aftkati scher

Cel I ul ase K-539 (hergestell t CI l.1u s% M539 FERM BP 1509);

al kal i scher Cellul ase K-577 ﬁ'@lllsf’ e yj |/

577- FERM BP 1510); al kal i sch@p @ns@a&@em sgil@ﬂasgestel It von Bacillus

sp. KSM 521, FERM BP 40 1507); al kal i scher CeI | ul ase K- 580

¢ hggge?% ih a.ewaflﬁé% .g ﬁcm&ée %{ )icjh‘%%%e g fweC%' | ul ase
y 5

ot ul o o .gsrsuv e %)

al kal i s Ghetentiadelin bins Meltg 5\703 50 'B%rﬁﬁfétl‘_‘ﬁ{hlalkn\{)Mg & RoihibdhgShittel et st i ERM BP

1512); @vk@Ssuf leine @Nkyafafischd AkiIRt ARstfLIRSH ECBoxphitthylBatRilobe w@ms Ksprat 635,
FERM BP vérk8fadet wied. kal i scher Cel lulase E-11 und al kali scher Cellul ase E-1 1l

- (bei de hergestellt von 45 Bacillus sp. KSM 522, FERM BP 1512).

Revend| dieinigongsmiltel @ohrposprich oin wdrirt die (Galkilae @osgowihht saseiat GrupppUbesthenaraed une

cel | ul asikalisghen Cellulasd K (hegestelit vandiacilkggp IBM-650FERM B il 425); slkdlischel Cofiglasatii- on

sui vant &34 tesgasiolifyyrinBacitius sBSM-SBd.FERMBRI1508)y alicligshar (Celiutage 5689 (hbrgssielifwan bl enent

cristal Iﬂiﬁ_@_lsﬁdﬁ%5@e'=ﬁf6\ﬁﬁﬁé Dichtkalisgher SellulasecK-87hipetaastoltisvon Betillus spdiShel | ul ose

th emert/-dER M BR 1 Wé %hscher Iuipse %621 (hergestelit von Bacillus sp. KSM-521, FERM BP 1111

11% 1M CF“’H“"E@@%‘:% ?Bﬁ'quP%G"&éﬂmiﬁc_E"gesp cK$M-580: FERN |BR| 1581 aliilisghas phi | e,
von acul us sp K

qui au é(Sgl?; FERM BP 1513); alkalischer Cellulase K-597
Qh geste M 514); alkalischer Cellulase K-522 (hergestellt von
: Bacillus sp. KSM-522, FERM BP 151 2) CMCase I, CMCass i {(beide hergestelit von Bacillus sp. KSM-
635, FERM BP 1485); alkalischer Cellulase E-ll und alkalischer Cellutase E-lil (beide hergestelit von

45 Bacillus sp. KSM-522, FERM BP 1512). :

Revendications

1. Composition détergente pour v8tements, qui comprend une cellulase ayant un indice de non-dégrada-
50 tion selon I'équation suivante de pas moins de 500

taux d'hydrolyse pour une

' ' ' cellulose faibl
indice de non-dégradation = ement cristalline

55
taux d'hydrolyse pour une
cellulose fortement cristalline
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daont [-,activit4 relative b un pH de pas noins de 8 est de 50% ou W
~I"activitd dans des conditions optirmales |orsque la car bﬂmm,”m”

- cellulase (CMC) est utiliade cogpgiogapdBirat, et dans la ”MIU"I
cel lul ase ost contenue dans une quantit6 de 50 & 20 000 uni t 65, ‘par kg

la conposi tion détergente, 5 " en ternmes d' une activit4 enzynathue

d~t er m n6gané LSt &ditecetiassh ®styus ichilplase: gtdlophies aui @ OWDE) oplimym nen iétete & downe
subst r at . dabt I'aGlivit aiatitei 20un ph-tepagening ds 8lsetre| 59%ranplusdie Fertiii dans deg sengiipngquel | e
-l adi te cedptimbleslersaustla carmiwiidhytiealidasedCHE)Rspdilisée samme. ERPS%IG‘ dgys laquelle |ad|teI a

cel | ul osecelitlasalestmontanup sleesiure uantidrde38.@j 30, 198 ugjigs, pRIigL 4935 C mpopiignpsitergent )i N
- | as cel | e tores dluesatcivié sreysgiinup gFteraNNee borsgut 2 BHE?W@EV' §?!'"‘°?e§W§é9P‘ uth BP
1508); - ¢omesubRlose al cal i ne K-539 (produlte par Bacillus sp. KSM 539,

FERM BP 1509); - | a cellulose alcaline cill
KSMm 57# E‘gggg}; i%"lar gppte selop Ja é@?’l’“‘\ﬂaﬁpge g?@a'?ﬁ‘”%@ E&i% '(' ?oﬁP ‘)'('as'epapa‘a'?s L
Baelllus 150 ul ase al cal i ne
556 (prodw'atc@ :@3 IEEM °J3't°gg;re ,KSISDM aé'ﬁ'l"iﬁggﬁé,)m la cel lul ose

af‘/al i ne K—5 %{d I ,Lm;g .1513); -
cel | ul ose g ¢ eh cg. §K§W uu.fe(% TR dMlﬁnSiFERM@MléB) FERM BP 1514
- l'a cel | Ul agfeefiiidsd alclife KsBP@rokiio PeEacHus! KSRGS | FEFM SP150KSM 522, FERM BP
1512); - | a (Modste bicalhé REBHGRAIe pht BHEIAESSspOesm5g0] EERM BRSs1DRr Baci | | us Sp.
KSM 635, FERM Bliuldsé @fedline RB88 (produite par Bagiliesssp) K8MA5SB, EERMIBP MBISE-| | et | a
cel l ul ase al catdinse Richind KE0D@toase e BacisCHLUKSMS97PERRMBBR iIS1HS sp. KSM 522,
FERM BP 151-2)a cellilass @icaice ¥522{progilitepdr Biiilus sp. KSM-522, FERM BP 1512) ;

- la CMCase I, la CMCase N (toutes deux produites par Bacillus Sp. KSM-635, FERM BP 1485);

‘v‘ 20 - la cellulase alcaline E-ll et la cellulase alcaline E-lHl (toutes deux produites par Bacillus sp. KSM-
522, FERM BP 1512).
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