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A Process for Conbi ned Bi oPol i shing and Bl each
Clean-up Field of the Invention 5 The present
invention relates to methods and conpositions for
treating textile, and nore particularly, to methods
and conpositions for one-step conbined biopolishing

A”F’roEb%%Cbet‘.%‘ﬁTb‘iﬁlecﬁ%Péli%ih'geahimBléattH Oewirt-up

a system for renoving hydrogen peroxide and an enzyne
system for bio-polishing. 10 Background of the

F‘Idl Y nﬁion Usual ly, there is a process to renove the
Lﬁ&s‘-ﬁm&?@rogen peroxide after Bleaching. There are
t Mheerddand fvehtivvaseldtes tormecthodOrandi onwastiong fori ttdating textile, and

several tines ne s treating. the hath w.t! Iy
more At Crsh f Trinasend Febbiefiotiie! (e B edlb i 3t Rling and
bleacHs cRgnaip, cainiirase; hastihgcextienwite ansystemefgpopmhaing hydrogen

The r%\gsar ation roces%, 1 |,\4\,'r1i ch may invol ve desi zi ng
peroxide,p 8H26%%a§§?m§86'Pﬂﬁé?lﬂgeaching and bl each

cl ean up, produces a textile suitable for dyeing.

Bi o-IPoI' hing i s done before or after dyeing. Up to
——ﬂé%—i—ﬂti@—&gﬁ-ﬂ—w‘:k : the | Behean up, BioPolishing and dyeing are

deieaily) ﬁ]@lft_aﬁﬁtee mheRs. toA%re:B'ﬁo@qhésmsn@]?l Bidedg@hL phrionige after

is a_specific treatnent o arn_surface . whi .
Blead g JVBS FEHRIE Kl PLYIIP FelBEdt RAS R AT cvalfgeeveral times,
one i9PRGBHGANEE bathhRitiRedudimpagémstand2e efthecit svitf the use of catalase.

Bi oPol i shing can be characterized b I?ngPuzz an

d..

The 1ing iohgatalare BaS EFCHTEsBPIUST&TOPriRlAly TPay Fieration process,
whicaRgliguolVNgESa68 drod Woabh @ 0seé)l Bessingndidanping\wed bledadr clean up,

absor bency.  Bi o-Pol.i shm usgaA.I é_t akes %Dace Iﬁ tdh%in Up to
produfes apiestiesuitagede frRINGeiarRAlEiPd s BPN%RFPIRA" Aity @Yeing: ©p
now, %Vgiﬁ(aj&@_biéa(ﬁ&)p, %Pcprs_amgwg{@eq@rmeic&as ir:'r‘: sefmrateeqispsas

e. g. desizing,  scouring, eachi ng,, washi .

P B BSbIN Sa PTG Shih oo BONGLCH 1 e grTace whicn

improlBE Rbfi®eRRIIG, withe@epefdtol fakdle CaPlagbedrdnte D@ most important

colored 1 npurities, |ﬂgrove_ass erncy and c?.chlgevei creased
effectsq el UHOBOUHI G ris HendNEACIEIZERL §Y RS o Fer 2 PBbai
glossALEF , invsRd aee Rihde Vict@ised odurbbler esftripardnd ihpmohyd water

on natural fibres it is neceﬁggr to bl each

t

absofengy Hip KAJSRRG Corhlls R IEE GrBoutF!GEPRTa S Bl Manufacture
of kn@feUARH Midves . fabfEQMVan peselsoigh calmmnidsteehnitepd apoé.gt desizing,

of view hydrogen erop.de, |®s.der.| vatives and 30
scourfigashIngr WASHPE. PHRS/PHRINGRN TFRP de are general Iy

uged Bfé%rcht(t‘l@axgiu@acmgr}ﬂlf;@(ﬁﬁ@_ﬁsleacﬁhg\ﬂy&; pg@ﬂ%lzlrbmpve colored
. excess peroxide product remains on the fibre en
impuRYcs T5RIBHP @0b¢T0eBan AHEP AR SRV AR A CRE A B! order
to ob@éiﬁ&ﬁ%a@@uﬁ@@&%&uﬁgta @Mgﬁt@gﬁf Wi:qrteb (parteoizely dyesaturbofibres), it is

exanpl e, reactive dyes where the dye is in part or .
necefe Al §loaus oGy Bao! BabE By TH or e e lp Bl et oround fre
FromP4aehioB@al snd ed@inied domtas ke Bleegdn peeanteypts derivatives and

_process. This can be 35 done bé agﬁl K}I ng 2 fnat ﬁl ase L0 oss

additoReProduee rihiele relP3r S PAEKIAC0 AL BT HACONSF S &t ® RISGH™™Y P -
Howdlel deh¥rallyesttleks patd:ide praaticiealaitpuantHet files aafi when this occurs it

textiles, the Bl each C ean- uE) or bi oPolishing st DS ioni
can interfere with and have an adverse affett on subsequent dyeings with anionic dyes,

for example, reactive dyes where the dye is in part or totally destroyed. Destroying
excess H,0, after bleaching is referred to as the Bleach Clean-up process. This can be
done by applying a catalase to the substrate. In order to obtain consistent, high quality

results with commercial quantities of textiles, the Bleach Clean-up or bioPolishing steps
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1 are usually performed separately because it is very
difficult to conbine the enzymatic processes due to
processi ng constraints related to pH C. Dyeing:

are ugﬁ%b/r ?%r %rrﬁgﬁéééplea?%ghsbggahgg |tc%n\§ér ecﬂfﬂguﬁ ‘?%kagmbfﬁ% t'ﬁ@sénzymatlc

Ve 'Sing
procegassfiae tauprongs sirig t@strialngs faﬂued d:cspland gar nments. The

et Cogy__ré%c%rs&ses ?ﬁt'ﬂ%’aﬁu%g‘nggﬁsﬁ%@‘@g" bedftier mbt important and

expem@ve gagieveis) ,in tyamiarafadiringaoidteixtiiepiabrigd a&cd lgarreenind 1he major

ancyanlne | these,dye c
Ciassg? o‘ﬁ YEWAI S A7 (gbonlpl 'S "tg"(:oelc g#hgﬁs)g Hfh%'agﬁﬁcﬂ{e and indigo
denv@twelspt ine&ﬂ?ne céinsdridt mmwaaghrmtlaana:@lnhubmmocmmcl Al stbese dyes
direct,,and, r

vat e
contalh SRREOIFTE hGEBF o0 ThaCle TTR: 6 It NSRS cif e e uctures
constitnbeOée&»@rameomd:atdy@rdmeeyéucte ovat 16U e cdvanid, simect aed, reactlve dyes

as d%l)%iteaére )%:0@3133? ZOITE{%%e\S @Thﬁgggy%ﬁfs%ﬁgﬁ t ox atlonfreduction

mechlaﬁishg |<éhanrmesa|ﬂuze ad&%&bwfdyelsetrhﬁ@nrpm%m‘ismé gbidetuaﬂdadaictzon step
) SO e or Processin roceaur r
i eS8 BB RERIOPFO T o i Broh BrnE0 R R Alfge sotubte

form.t he fabric being cont act ed by the l'i qui d processi ng
streamin en width or form con 0
tfﬂfef*&émgaa@a@w%q BFO‘%EQU'{%e%e ffafﬂa??/ %ﬁ%*?ﬁfcaaf%“ o Ggptinuous
modef N e RBEEHe MY @dhtéd‘@@d foglané diguisl freasésthg streane immpen width or
where the cheni cal act|

rope K01 | BRORHGHOR BRIt Brastrialsn e UpBY 1§ REP PR b the fabric,
after Wh%&ﬁéﬁé@lcslbmate@&h@cmir@wwan@thegehreemahll ryéattaj(etskes place. A

ace in one roces bat h wher t he. fa
washEior AR SEPN PIRGAER RO Eah oA PR Prr R bE TN e docessing
geneldlg tSRMIGEH B @ep@dtasded bathalifdreby tesfadriandcitdutated dirough the

20 chemcal  is i ed. DlSC nt i nupus
bath. o ARS8 ROV B b {5 ST AEE TRHBPRCT BriTgpd and the next

chemi=0C RS Sdpplle € hamik €tinliold opedibiyha piyekskingetivetleswa adontinuous

in the case of cold bat ch ht be one or
appligaiips. ofmé@%ﬁsalnss@em%m@@j Bhe i A8, moffR Sase of cold
pad- @t@pwghm@@ pRgohalgfs. et hods are 25 used, bI each
cl ean up, biopolishing and dyei ng steps have not
her et of ore been conpatible, due to the broad
Valdgatdiegs &fwisnel hatomscopliesRL of Biseatthuolis bhe-batodpsethods are
Consequent |y, it ha een ngcgssary to ri

used o) §L§af‘r &Rt RIPRP ‘F’ Bei @ndr 9Yng ePPst ! aVFhQO{ ELEiPfoge Peen

comp%ﬂbiét |@!@Stcb€§ﬁé/\/ﬂﬁﬁa@|\ﬁaa1@h0@|rﬂadibrlm;onbl pmlehism rgcana the steps.
Thus, there is

ConshARFHB 2P i 1 THRSSRY A B SoTe e REeS Fie! Pelfola R fa roplace

the tr@@fﬁ@é@f@ﬁ%dsnbeﬂwg@n %ie@@h?idﬁtﬁp tbld’tﬁ)llxkl}ehg Salnmﬂilyé;aged'lh‘mlsythere is a
or sequenti al so as.to shor ing time

need dpiiEe Ao ARon dhiPEdOEE THEE SROT EDrEpe performed in a

sing| SWRRIWh@het Bigndiavenidipnr Bagneitene, sd e toreweeh processing time,

I nvention provides a one- st? process for comnbi ned
conserve materials, and reduce the wast ea

Summary of the Invention

Therefore, the present invention provides a one-step process for combined
biopolishing and beach clean up of treating textile, comprising treating the textile with (i)

a system for removing hydrogen peroxide, and (ii} an enzyme system for bio-polishing,
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35 bi opolishing and beach clean up of treating
textile, conprising treating the textile with (i) a
system for renoving hydrogen peroxide, and (ii) an

t f hi h .2 Wh [ .
e VISR Sl 0 e AR Oy IR Yor o
polishidk dpé Qdd@Dbzh&htlaﬁ@o@;ﬁor%hﬂ;ﬁdnﬁalwub taaregdel sbivtiar.

uentially.to a si.ngl e sol uti The pr f . .
bi U0 PIOSAT " AIRPUEHER F0eREAoloC Cath UBCCq Y fdinet combined with
dyem?goﬁtbp%d p&rﬁohne@iymla%gngﬁ emuacnd ﬁparrof:eﬁsnmd combimesli nedod clean up,

bzopcﬁisgkp& rﬁyﬁd%a?]f&rqﬂ?@ggaxtgef CtOPEpé'[SI“H Emgllgtonthe atquec?us solution,
an oREYE is§htaeh fdr)reﬁ%ﬁilr@ghydﬂbgbrt beroamilaem)Sac&mthbn canzyaua system for

o ShENE SLEIS! o] BTG S QOB B FHLT, o By i =

smglétsﬁmtbh)ccﬁﬁﬁmﬁb'thettéktﬂe péiﬁ;ﬁﬁn)sbmﬁiérﬁmmgﬁhy amleous solution with
sequentially in a S|ngle sol utlgn con

one B RaTPelyesitl et i §oLEEN hererHg ha B Te G acpive aved
textii th  one or nore dyestuff and incubating the textl l e

for a sufficient time to achi eve dyed K 10 textil
PFa¢igrabb ythet AedyEsp ufepciie rdésctpf%fér%% they BRI ELIy, removing

hydrédtsh Serekienid e &R d\@Btenh ¥ EthpaESY qakdl 0, ddithe ERgyme system for
enzyne system conpri ses catal ase, and t he enzyne

bIO‘P§J)§W'@9rPP‘8P”5%ﬁ ‘Eﬁ“}b‘éW SRR POSAH ses cel | uase and/ or

p'F‘?éf%?a‘-’tﬁFy thE 3{1 érﬁ%b’rerﬂdﬂrﬁwgslﬁ/ﬁﬁ@g@nf;%m%a@@ﬁéhth@mbgﬂd@@@nﬂlﬁ\g agent,
peroxi de is chem cal reducing agent, 15 and the

and f@ﬁﬁﬁmgmf@m fo6 L1PeisHBIGi 18 ﬁgWgaSre§ﬂéé¢1r|pu%§%S@and/ or

Proteadly, ReelShirbly celil®et@itaini® biS cellulosic fabrics, such as cotton,
cel | ul ose-cont ai ni ng or cellulosic fabric
§

VISCOBB ISR, A $0%5 S00P I gERA PR R SOl PriERUIA R CP%?“%?P%@"S together

with SPniHetE B5ed iR hatuldl iFdrxt ures of any of these fibers
to ether wth synthetic fibres or other t

ur
.Pﬁ%fﬁgablsprf@ﬁep%imﬁe ihéleeed draespesiegeft ¢ a“ﬁ%m”efmomyces
Bac:iﬁ%eCTrﬁ%ogémW”FQQJrﬁhm TW&WW& PEQn@@@mdétéJSerex Scytahdium
ce

Tri choderma, Fusariu i opht hor a, Phanerapchae

Schﬂf@ﬁwiéums@?@fﬁwumuTrﬁfefaéé SREGHYHE- A C AT R A11Ampre preferably the
cei[uf&@beﬂsaé!%rﬂredAﬁQﬁlr% a‘#é tePlestR MV ESIIPhtREG PR¥Mhophila, Humicola

refer lul ase 1s derived from Thi el avi a
msoteelsr érﬁchedemaeees@hﬂmhad@hm meptiphaln, Marecdi/ds aculeatus, and
A ol ens, Trichoderma reesei, Trichoderma harzi anum
SpeA%’ 5“7‘ §i%fus acul eatus, and Aspergillus niger. 25
Preéfersiiy), yhe thialasatiabaseed fsorddmriiedd stchmstBactiosi Bseomonas or

Sfre@glggfe ﬁ% in, é’g%%ﬁgﬁ(’) ggs}gé)nrdida kﬁg&qu%%gg‘%%:&%nSaccharomyces

uyvero
Yarrﬁaemaﬁunmmcharmmew fangal Schi amﬂawﬁmwwnydesﬁﬁfgfﬁus Coprinus,

reno I
Auro T e T BP T kg PESE i, RIS Qrvptococcus
Filib &0diuel, Gesar@ny pvagegouthe, Macb:r M@emhﬂmfawga@afmstfx Neurospora,

Paecll@fhyggogtr ggérgza I@%}rec” %ﬁﬁcggﬁgg‘%{]?éPPﬁgFfl | '%ﬂy'cés Pleurctus,
Schilhanysuoac hestemyehk ebirermPaswmy cBse/aPleufayusfadium, Trametes or
Trichoderma strain; or animal such as pig liver, beef lever. The present invention further
provides an enzyme composition comprising (i) a system for removing hydrogen
peroxide, and (i) an enzyme system for bio-polishing. The system for removing

hydrogen peroxide can be catalase, or chemical reducing agent. The chemical reducing
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Schi zophyl | um Tal aromyces, Thernoascus, Thi el avi a,
Tol ypocl adi um Tranetes or Trichoderma strain; or
ani nmal such as pig liver, beef lever. The present

anen Psrla céherry)pgfgmw% w%g%gw ng‘?ﬁﬁgrgggt%'n{ lfé?”bxopoi;shmg is

prefempm[dﬁaseand (i) an enzyme system for bio-polishing.

Tg[g%e?ré@t%;?orﬁ] mﬁ’qr:ﬁrqﬁgo %o?h 8%35 h g g ﬁ%ﬂtﬁﬁ%o%ﬁlg%?@erﬁ%ntially in the

samert%wﬁg Butich, agBpdret o Padienbiibyessesinuolving pesarhiph &iopplishing and

l e the enzy stem for, biopalishi
bleach leal) 4B § LA TS ST IO VERT Fhieg g groided in the
preseﬁ‘ak fh@@nﬂéﬁ Adteerpliag@agd oithé aneatissliythat poeegseintd zalsbyed/ﬂe.duced as

sane treating solution red 1o tra
biop e G887 GHATH 45 SBRR: Bl BRloFMAERGp R ThE Wethods and
comﬁ@sﬁ@ﬁ@ of kiRapred Bt @v@i‘ﬁoﬂ%fuﬁmm@ngﬁa&ppﬁmﬁlr{g@{mﬁb]ahmmg clean-up
usting ste are av0|8ed in sent invent

in OnARABES S8R IPEGENIBY BHA NETCRETGRTYE: TRAD JF BRELE s combined

with bleBBh cRafaesid sRUsRMiRSin Peapald Shithyg snaidl, #anake the process
cl ean up may be carried out sinultaneously. The

even g RSHCIYNd  conpositions of the present invention of
conbi ni ng bi o-polishing and bl eaching clean-up in one
steo t hus save tlne energy and water. Furthenore,

: §¢ % & 8 ned 10 with bl each clean up

and blopollshlng in the same treating solution, it
make the process even nore efficient. Detalled

usiﬂﬁﬁscrlptlon of the Invention 15 Textiles |In context
Of|n bhiRet BMBE tiveRich g feff Mextie xéfereeto faBf@r es to
fabrics. Fabric can be constructed fromfibers

RO a0 o T g TR ARGY B g ROHED o VBeHg) operations

Wea@Rfakd| kﬁl&ah?‘gec{u% YigFre ad &idindst Wmeaéﬁm@tndMeraSaﬁrhes the result of
non-woven fabric’is the result of rando

randy BRGNS BER (AR HoUGHI ™ of o5 SOBRVSBv e Frephentex! he

term PASRER I HERNEH to hBBde BSkré Bfdbthéralies ®f ploSes3bs fabrics.
intended to include fibers and other

t f
pr\fgg\@gts@anq g epestruciagfan weawry oing” o ﬁé%%}e 3@'?1% ObeBNyeen wrap yams

stretcﬂ@@}h' tﬂ@ Ion@'tdd'wia!"g recltn ¥eihe 106M e RELYRRAS quétﬂ:alﬁiemﬂoefore weaving
stretched in the | ongitudinal direction o

i OrdPhi TG 9, AT RECtREReT O PR OB BT HESRAE SO A Ot g yarms

dunn%%e!a%%’ TR tBnG DS nREA R GlovER &ifbighaRe ARt inal ot/éreane under the

speed insertion of the fllllagy%arﬂ duri th d of

next” v@am@mdplamhwewev 1978y yaYah @%n- BEYGoTEN FPbGG Ay pggher myriad o

perm%ﬁ&syéfr%tﬂ 'Hex%re @H@ bat®di€ are r’é@:@é@lrno‘t by 25theeytle/qublitg bf e yarn but
| 'ai n weave) é over one -

also WhyVRSt PleKoagr PeeeBb: CiseranupaTT. GRS ﬁ%@ﬂ%? HSW%I!%XC{ pedles, ete. are

prodiRBA BRI RER A€ rel ated not onIy to the type/quallty
of the yarn but also the ty

s 5 1O 8, ol rDEOMER A b S & é{ﬁré‘r { Pggpposed to

weav%tgcwhléf & ccﬁfsﬁgé{&?@oﬁ-nrﬂm Wev£ef fahrdre. hdSninkiy Ngndss knitted fabric is
formng a fabric by joining to%ether |nt%RIock

prodyced fFemat sug@@ ppntl,@gmgpeyég%af ¥y As with weaving, there are mgny different ways
to loop yarn together and the final fabric properties are dependent both upon the yamn and the

type of knit. Underwear, sweaters, socks, sport shirfs, sweat shirts, etc. are derived from knit

agen

fabrics.
Non-woven fabrics are sheets of fabric made by bonding and/or interlocking fibers and

filaments by mechanical, thermal, chemical or solvent mediated processes. The resultant fabric



10

15

20

25

30

35

30 weaving which is constructed fromtwo types of yarn
and has many "ends", knitted fabric is produced from
a single continuous strand of yarn. As w th weaving,

th di t .
can G B oL DL Rt B SRR B, voes
surgicH) Qyownbefiysag forathd bhl\eronmynmal iendlyli fashitum diéenvemdia, bedding, rooﬂng

er.s soc hirt shirts, etc. are
mate@%‘s’?\?%ﬂq‘ff’wﬁo g c?ngt)fﬁf’récg a”ég’aﬁ%\l\ﬁﬁéﬁven fabrics are .
Shmbﬁ:hr@ftofta@rmenmdmdomebmdohf nige awelftion mat be lapplledrig any fabric

conb B R HHRTER) Syl ARl PR o SRS e

may l@@ﬁp;bl@d tdcdlesd-aintmitfig wedeillbHefablicsusichrassottdramiserase ergyon, ramie,

i sl 5 o0 S PLp G Bt R Bieot, o mures of ey
of thédel il ogethas Wit Bynthétlct fdkesntedy. apolyestidi m@ambermon)gor other natural

mat eri al s, backi ng for
foerqig 250G} 800 Ao OLET A e P HENTH OB DR LR PG gfesehioo
biendshﬁrobélw bféﬂdmﬁ@rﬁwa@ﬂiiérﬂé flax @inan)f @lnié end Bthien talrics hased on
e_art (woven, knit

cellppiet ?ﬁ‘%é@&@‘”@fa“t%dﬁrog%eé'HlPs'F s o SR g ] poarmice

acrylit Gnelehdiyekies BherONé gl msﬁ@eﬁbtt@ﬁbd!yﬂstés Ibmnﬁabmooﬂsqttosﬁpoilyeas‘ blends,
otton VI SCOSe

nen
e or LB IO b LEB I By WeB L AT dbY RPBEFERIY S TRt Ba product, for
exaﬂd@%@ffron%he@bﬁdﬁr\’eﬂﬁalﬁﬁt ¥, llafik, édtﬂ&ﬁwﬁlabafalmb wgelt Beetiand wool,

cashGICOH)O PGt HEP. RV, 41 214 BEPLEsatian 1o SR8 gl mgeir The method of

the lrﬁlbh’c’l@n cafi U6 Ds@bwitH ﬁ@cﬂ%ﬁérﬁ@bﬁ?@ﬁ nﬁﬁt@'f&d& the oo ef tbp diokt garn, or woven
bl ends, vi scose/ wool 10 bIe oce

or kgt PR 1o BTGH S TR o1 157 R L RGO fors made

from Bl bCsniRAased Mfterid eThddr-@ffedti daae, paroahatatngaral different stages of
bl ends of cellul osic fiber ;‘?V\Ad)ﬁg t her
d I

prooRgi, Tiso b DeEsd MEYadpe) Jadtare iperd’s 10 g nventon

textr%'rﬁ&ﬁ§@6§§§é@r§069r‘a‘ﬂ@ﬁ%r B £Ine8 in wWeGdeahtdihioltiyestesence of a
bl ends, flax/cotton blends etc. The term "wool,

fatty geigh@XI§#)I @9R¥BBci al | y useful ani mal hair product, for

exanpl e, wool from sheep, canel, rabbit, goat, |l amms,
and known_as nerino wool, Shetl and wool , 15 cashnere
Enzympgcompasifion wool , nohair, etc. and i ncl udes wool

f'N@rus@BdmaEHé@reM&fmvéﬂ"t%nmﬁnh@dz;ﬂﬁe ddmepdshentomaprises a bio-
can be used with wool or ani nal HJ nmat eri al

polishipanpRAYMeSpSY$¢BefNd Fal¥fTOH" RBVEHS B RATY tsé%}e?’aﬁ’pﬂ%h may be

form[ﬂ'&ﬁaceé‘gﬁrmhhc(etgj eaLBEBN), s’0Iid|Sgelbe p@éfeﬁb@dﬂl.ﬁrodmt formulation.
| oose flock or on flbers made from wool or .an

AccarginglynHieeZ4mes FAETPOP BIP ft CUMH e 5 BP e 20, YRR en=ymes.

and @héf&* RRte %h.@%ﬁch Obr rd LR HyaGged erbabe icc dre bemore chemical
bl eached na e dyed or un%’yoed According to the

redu?’ﬁ@@ﬁ*@ﬁ@rﬁ?@@%ﬁ MRS, BEO8ESi zed, scoured and/ or
bl -¢36.RefsHiYy aﬁm@é@smgﬂnur&bmangmom @seme b6 pahsm@ byzyme(s),
aci d oxidi zing enzynme. Enzyne HEHDOSI

suchy B SRSt PIAIgETT | M OroGT eh GRS CEMLIR PE ereoFfBﬁ“P s one or

more? PlzPmely AR §B|Mal@@@yEE@!OSY@%GME&n@damhydﬁm\eﬂs) for removing
per oxi de’ renpvi ng or nul_at ed .as

hydragen a%roald@ewa‘chafa%%'ag)b,e rgfes r&dls&r@i ag°§|c'ea” HRSYEERr - a

dry product formulation.

Bio-polishing Enzymes:
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Accordi ngly, the enzymes conposition nmay conprise one

or nore bio-polishing enzymes, and one or nore

enzymes for renoving hydrogen peroxi de or one or nore

chemi cal I ents i treatment of the

pon B paie=s 81 U B TRR ShTey S SR LA H RS roaient o
Mbn@ne or nore bio-polishing enzyne(s), such as

Cy el raTtai e i POsPERaRErREs L GRTR Yhd Setuosio raris

and c@mbsas@bno@/@%mmcﬁtem erhds, emlhukel wrgteamnat gse):i fhoshrinkage-resistance
r enpvi n_per oxi de ;
procesgs gy p tgraéﬁcg gﬁ&ﬁ D78 wlgoisg cf SW%@ a% E&%(L)J'&Isg Ht?%eéher with
proteEmydmie u@dTmaomlmw $ro©ésst dfevldndy eindell dnsic Grgps wi#esther fibers, such
eIIu se an tre I
as ¢ p:fua g@/ @ glqs%yrgﬁ%ﬁ gﬁreg}wggl blgn%g a'n& etc

hing process
for textlle l'i ke ceIIuI05|c fabrics, and cellulosic
fabrlcs/synthetlc fibres bl ends, whi | e protease is
Cellylassy i n shrinkage-resi stance 5 process for natural

Prfeeidind M Rfiufasst GRnasvenleraptiesihbk col?tn@ﬁ’&lsatml j/qe hydrolysis of

cellul ase together wit rotease c sed
ce“utﬂsspéw%ﬁ.q%aO*aPEVc%%SsRaE*P@W&g 1S el G2 Npmegotatre .
3.2. v aﬁté?ﬁb?!fub@rﬁs%, (Hevéi RafterSabbeé stk 0 SisC” EfC’n“bEl(DsB \Bolo#), or a beta-
o TP by SN G LB Ehis m o sores o
enzyARNGEARIeaN eﬂﬂéﬁﬂﬁsﬁﬁ@terﬁﬁm éh@uéﬂs wotitities hsdrvadily siss cellobiose
| ul ose, _such cel | ohi ohydr.ol asgﬁ%abbr

hydr%[;zmgzg]qpablngyﬁge rngJéiﬁgc? MSER N r@tlcn'g; p@f)ant g&eﬁﬁjon may be
dertv%ﬂd@&h%ﬁﬂﬁﬁgar(lﬁﬂé G.tlriﬂ@lﬁta% k@bb/hetw iod edpatse "E@rodEi@ cellulolytic

1.4 or a beta- a abbr evi at
cneyEics, S4OD. o AP, BTG SodLAra e TALTP T o gy  dighoderma
FusdPlum, ENyb&idpAMdrs es P%@ﬁ@r@aawbng IR0 Suythiigivm,  Schizophyllum,
activities as well as ceIIoEE e15h

PeniGigabi 1TV Andoerd " LGEa T or ZEVILIRg, (Rgrcola insolens.

Fusa‘?fuﬁﬁ%s;bd}y@]ntéro%ﬁﬁ{ydé?ﬁra (ﬁ@éSeVE‘d Noplimitiag oexagapies n&f  suitable
are known to be capab

ce“uteéneﬁar%rig;pwéed EnPySradatet ey "aégg é%oﬁdur%%% Ryeg application No. 0

495 Fz*lsm @@TaPaPé?ﬁUf@Wﬁﬁﬁw NRaoivlgus,7234 | whosten a3, WO098/12307; and
cel i opht hor

R h%g@rochaete I rpex,

EUVOBE?T Elaied‘itﬁﬁP“‘@é'HFi\{?pr%H %1 988nicil i um Thiel avi a,
Aspes gliluidiss UBEd @RS irﬁ/'émtorpa:ﬁxﬁ b@luﬁcﬂtfolcymblumrﬂ(mlranu]tl -components.
i nsol ens, 20 Fusari um ox

MonpeRaRaNenhiohe1 iAice|HgSeXAHET o8 “Bho St Il g @goteins,

parti@li8r SHheE LORAssdsN MdnScomgb @it daymds 4356 b3(afepdrer apeaomically by -

reco BB BN IFcRBOIODIE. 179U PEGTPAKERSY GBI PNA seauence

enco@fﬂ{b tHEUF@BB 8 FaHent sulizRbLigdty andlormik-ARZuizahle G4t cell with the
he cellul ases used in this invention, can be

DNArrﬁﬁ%‘é%’h?ﬁo@é‘ﬁt SypreRdingi (MeorfOBIOMES. 1 2B eMES offfinaRgs, of multi

compoerentd c6flaitIn@ste thhh Cdhd Selssant Calulgsebr efembiti@mmatohents can be
proteins, in

blends of two or more cellulases, or can be derived from wild type strain.

The DNA sequence coding for a useful cellulase may for instance be isolated by
screening a cDNA library of the microorganism in question and selecting for clones ex-
pressing the appropriate enzyme activity (i.e. celiulase activity).

A DNA sequence coding for a homologous. enzyme, i.e. an analogous DNA

sequence, may be obtainable from other microorganisms. For instance, the DNA sequence may
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particul ar other cellul ases. Mnoconponent enzynes can
be prepared economcally by - reconbi nant DNA
technol ogy, i.e. they can be produced by cloning of a

be d?DrNgﬂibfy urﬁi?aﬁ y sg?e%%li‘)nl%l %%g}\!ﬁolsb%)rg %F %ﬂ&ﬂ?ﬁ%ﬁué %%M%Qed"g rdin of an
Aspeggiys GPCm gemibutax preéaii aigAt devleatuspo de riiger, ra taie diogehoderma sp., in

i SR A P ORI oD, i o s

of a lbéceaﬂzaaﬁt\( spwa Ritormypeesced Petialles spoean dgaridve sgepi aé’ﬂanerochaete
fromw ld type strain. The DNA sequence coding for a

SP- useful cellulase may for instance be isolated by
sarrefenatilg the cBMNAadd lsrcwrlyed)ﬁrohher m’bdmjbilegafrﬁi sthain of Scytalidium (f.

t d f
Humtgﬁgi 0 5?1?%(?11271 Mgff? hé@%ﬁv I%{%;g ;?rggera ¥ (Iié%[vgé Z#r% i Bnh %{ocium ble by
Scyt@hiitn E)Mrrﬁﬁqmm ¢R Heodtdg ifsolera), Fuvaliogouyspanayardylyceliophthora

oGl SRR AR 0E BRI oy sporun

DSMSM,G&?ﬂyﬁ@Mphﬁob@tIMdpw&@l byssimgd.arly screening a
,(/f\SlDB@)pla:q% o t oa%r%ﬁcte B'g’rref’{ %ﬁfi? cg]ﬁ;i?sre %f?ng?n%t&[g@cgn&fe, %Peferably

celluRGHIfR&Rt :f@miw 45\Emls@eh ,as&hs tafane ae? sHquehadef the Bpelaviarterrestis
particul ar Vi

endoBianiie i Gritq HA I AGAESF oP B T2 74 0L, naloave

of s cAdDBI0ERdsk RSER Xs SPleast 6B beniclegosp withahe sequence shown in

Penicillium sp Agari cus, s or.a an h
SEQSIELNG. py eFara iy S0reT ey drash 06T Ao A T e. andlor is
encoBE@MyCh b Q)éq@erﬁief #hirhafybSapkalwith te ONA sédueinceleapoding said
Fusari um I\%cel i opht hor a, nD fer ablr]\(ﬁderl ved
[

endoBfieghetuci bl aBYST SEPPR T LnPt HEPndRRT G (e ot s ar
endoﬁuﬁbﬁ@éea tdMSEH e ) theFusand uatioxyegesnom af the Humicola insolens

encomee Lo et P ST 2l BB g entonue
of s%%a ldearise NVisieh ll@@hﬂd’é@[ @DP/JWBﬂr'ﬂbhalgbas \AﬁIBSlhé?S@@Eendm shown in
odi nrent of t elnventloELﬂthe g?ﬁglsa

SEQeli dedrass, Wil eneriryy e el r PGFTRSS: andor is

encoB@l BYUEIDNA sbﬂ@er@d@ naicAch ybrisiees emere tlf DiNAesdthiepkawinmoding said
terrestis en I ucagg%e sho inS

endogiisereedn - NBRIGFEISGTE b e v ananolieceBybEs yoed in the
mverﬂ%%b WoANASEiaW b Gdiidbse l@bltxl—nﬁﬂﬁfoorﬁa% mmtdsewuﬁmwmd}ﬁuct such as

cons ST SR 53 WP B Bt 200

(Gen%ﬂ@&qﬂﬂarbé‘t;oa;a% )S RAUIRIHEEA OBI(E had'mbéhdi Nz&tSen\BﬂJ(m(theteer Co. Ltd,
DNA sequence encodi ng said endoglucanase I n anot her
Chinghhodi nent of the invention, the cellulase is an

et d4€ NARBCcHES frahs fEind wntlmeth@mi\]n@eqaératesemafemw Eukaryotic cell,
the Hum col a i nsol ens endo

anas 0
I paGuIap 8 (UG ULT FBe 7 HeRDoO B T9Rg) B0 1l BRI RGRe cell may
be]or%otcpfa saicbs esfdaghaigmnase TmkroeBm s rabstl @a&tab@O%spergl.’lus oryzae or
s wth the sequen

AsperBBy At £SAHCR T o T B E8GT S8 HEEe<S 4T o otoBrast formator
and tRIHERBhHGRNASR prafd@let folldved by regeneration of the cell wall in @ manner known

per se. The use of Aspergillus as a host microorganism is described in EP 238 023 {Novo
Nordisk A/S), the contents of which are hereby incorporated by reference. The host celi may also
be a yeast cell, e.g. a strain of Saccharomyces, in particular Saccharomyces cerevisiae,

Saccharomyces kluyveri or Saccharomyces uvarum, a strain of Schizosaccharomyces sp., such
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linker pegjiq Rt prabait gogp &7

encoded by a DNA sequence which hybridizes with the
DNA sequence” encodi ng said endogl ucanase. In a
further enbodi ment of the invention, the celllul ases

ed t he n ent 20 I
o SfESreBahErs L e Ubd AATTE sPoiarE o Picia - sueh as
Yarrokial looigiadat orlKluyetdniyebs kp. (sh&k:rvm&lme@rmﬂ}ses Betipmar k) ,

AT Solad 8 oMUl B b 00 CEOTRE R AR SLAREL  some
1

: prefe@@d driishdimEhts najriarfh erdtost diéd frovmni € parent tpretrist ergvea wild-type

ot SRS SRS Bl LI Yo BB il conen.

the téri] ameemdlensss' Uﬂgk&d:m@@d;dus stamuprmefnsurhtamdedtimemd@aﬂe amyamino acid
30 bel ang.to eci.es of [l us

seausiie ATSRET GBS REFLRG) 11 U Br)dsaiio fs ERigErr (EiRey 1, 2,3

4,5, M0, gﬁslr 20Fmga) 5@:ar|l &nﬁr@mb@ciﬂﬁﬁﬂ&d@g Frmbﬁamp& pr sres smbodiments,
i nvol vi protopl ast. 1 or and tr

varant g DRt 8 O e RSBy P CBRRGPL PER of Tt REMEgRp Y seauence

may M@bhe feBulfng BEHA efodifRaNM of R@ransieo aa*dsmeeqmecmhommpert@sbma@gs e.g.

o TR R T AT GoTe NS T SPGB ChTF e g abges i the

amind BEOEBRALS GelYor 6f &ecdiarore BRtndwsd resiellibs aegithed cs'cboﬁﬁends of the
be a yeast cell, e, a straip of Saccharo

enzympeg Ot ?tc‘?ﬂea‘?r rele St Brije d4Noes @C?e@.ua%ce °§£8%fﬂgﬁ'}

acid rk&ityssat bon®@br e ERas mf’(y@@rﬁmu\éaﬁlé;m}u@cst rai n of
Schi zosacchar 0]

ces
SEAVSEE A RS t?fg% §E|Hejp %etr§o§| ﬂmgp agd changeas are %referabw ofa
minoPh&i¥ea P is cofRERaINeAafiPo UL EuRSutiofsrthewi@ nbli patifidantaafect the

oS SO B A S G R f) pe Bs

amino-Vecafdky RErefirRl BRensidry, S@iBas @mﬁbﬁ@fdum‘mwnm sidue, a small
variants proteins di fsf@%afrom a

g aoﬁ%a“ 5‘8? Ha%agliitgﬁlqugﬁr:atlon such
as a PHYARKdIAE a8l BR aAfddhid @ﬁﬂoﬁél%a Hirdlirighoridie Seuet mcgmbmkf:prd et al,

the term "honol ogous'’ S .Sed uence"
ProteimlOBHRISET 00 R GAP 237 G0 hra o8 QL EREE IS whpiigions e
withirf ﬁ@@&% Bﬁﬁasﬂ% th?]lg:’hmdé)/(s@@ﬁa@érgmﬂsa haen distding), acidic amino acids
resi dues, prefera

(suchigD, 81 GgmeoRonE AT FOFATER A4S b asliigidr 4 asperagine)
hydropRSBc amRdhdNsSch a¥ @é’dcih@t ispletied, Nlifaly srooaéc bmirbearids (such as
di fference fromthe ﬁgg; ﬁroteln The Eomalo ous

pheng@am@%ctg/pmh% tYR&ing ta]nwéo @?tg% Iaﬁ%%\ e r;f\ian]me serine,

threo@Re a8tABNiAGL d sequence shown in these listings, e.g.
i nvol vi ng substitution gf one or nor.

BB R oo 6h eI Pl G g Bara ey oy sl B S REh g madiving the

DNA 86k bree Gensfy titebeiin®) 0. 19NSiteadi reﬂ’@tﬁearam rmdei nriutagenesss or a
resi dues at either or bot

combEROTPY 556 STTEGET iSRG agTd SoHR e gy ARmatvely, the

homold}28s beQRneS maPee Bhe BDéreer&Ty}r@Qienmd febnit @sotteresigatthantbe cellulases
or nore sites In the am no encgh15Ho
e 6 e &b

&Sane! &I more amino
onyces

corregponging| toghe é’ﬁ]ﬁ"a‘? 8Fi¢ ste(gu@rp]cgs e gpgyence, I (l;"stlngs shown

hereifdt@R deSpeafie P Talie rabhyloghe’ amay‘na @orndmateuai @olypehﬁtie |escoded by DNA
conservative amno acid s

WIS ROFPC il SP PERAE 2165 LRI ERRG 101 T8 CET ey BN pgine acid se

quendd ¥ Qhébtlorz MRbér &ﬂaﬁﬂ spstiedt yptitiatd Ysuofh ssn@esmkabouts 8BSC and
anm no aci ds;
prehybridising for 11 at ~4O C in a solution of 20% formamide, 5 x Denhardt's solution, 50 mM

sodium phosphate, pH 6.8, and 50 mg of denatured sonicated calf thymus DNA, followed by

8



10

15

20

25

30

35

am no- or carboxyl-term nal extensions, such as an
- am no-term nal nethionine residue, a small [|inker
pepti de of up to about 20-25 residues, or a small

hybncﬁ%%t%ﬂ% QL %%]ﬁé {vlﬂ&dn‘ é&@ fSmnm i 668 hﬁﬁ‘m@%hq@% A5~40°C). The

hi St N antigeni c epitope or
homdingmds sepUEDCERVn noBEdy Exhigjendegibe Foathaiagydin, termSF»rf iiegiity) of at least

50%, %ﬁ@l‘égiﬁf 18£‘st%69 E%'% ?@&aféo/orho% 8@% é@% %%Q%QSMHmHﬁmmo acid

servatl tut ?r ou
sequdzra:ss eh@wm in @admfdlse Qwehcaﬂ@rms@hnwn éere|n9§¢rnr§spec vely.

a:@e hgrlﬁgle%y refed! é§ aBeNQ dgt% hifRed é?hﬁghﬂe r?eegtjh ﬁbteﬁm/ Gefifckf the two

1 ¢ acl pol ar “am no
sequgriaat anﬁza%n@addajsﬁwnaglthe)‘igst sbyunop froi toe aaﬁtcm@ abe domology may
suﬁatg)é E%Qetgﬁwla%y g)gmﬁgns enfﬂ%ﬁ%ep ﬁz’oHP’a?rls' l@lggvn lr?{t]@ 'érﬁts'tu)elh gés"bﬁ@ provided
in thartdCGnmbgramrrpamkagm:l(Neec(lmmh 2B. gh@dﬂ\lﬁm@chaﬂdh; deyrnal of Molecular

r ine, nethionine). The nodification of
B’O’O@ﬁéj'laa 3hdt?%ai§@ 'sequence may suitably be perfornmed by

nodi fyi ng the DNA sequence encodi ng the enzyne, e.g.

b tb site-directed or by random nmut agenesis or a
%&E‘"O i nati on of these techniques in accordance with

Wefk:ty Koae Rulssdiorass tAltfteeprreaemt\A e¥gntiot meay3d@: employed.

ous sequenc y one n e i
%E&%otﬁﬁ‘é 2375 dp?e‘] g%awo??]e cea]nll %as\g%”correspr}c()igg)b]al ongin,
prefetr@blyhﬂ raltoboal agtigeh. mwablgstmhpnmtease mayg lbeod sehige protease or a
nce listin shown i haf t.er Lvely
meta%;%g? asﬁorfﬁ?rgg@gee ? arb QF% gﬁgro’giaéo r@ge(eétst g a .trypsm fike
prote@@é odectapidaNAof Wirstbadssbr irciluies tamutdmepsmmspr obaudisg  prolyl

. the he cel | Iae no '
aming B EhBn oy A48, Koot bl BR8P Bkl tevey
aminepagtidaisens (g sucim@s ptmsmakmumg mrrﬁqopesﬁdhs@nd (354 11.12), 1ysy1

d 1 40C. | 2
B ERASPLTE BB BBt bS04 PTASF 286 mtnony
aminBpestRizat &3.H .68)3,setind &iopgpiidasdenaiciudédy soymetagpsin (3.4.21.1),

e R B e YR ) BB o100

and sd6ifkin e 21 potegsns segpenicesed, | ihcindingatdppirexh# §i2t2), ficain

04 S 55RO | Rl A 68 AAS5TALaBl 30 1, carcar

(3.4.82%0) WY ahaexan(RH2@\E14;h atbﬁ:anemr@papiidbseseqmrén@leg pepsin A

n _eac t he e e J.st
(3.4. igqgmnﬁstpéFg”??p@QB’é‘ct i veﬂgg‘n% 1%’? %ﬁ%?'géegp =1t er 162880 an-d
Sacoﬂbmﬁ%pbm detersiepd asl t metalegnamepfidistant irtcjudieg weeBacillolysin
% E sequences indicating a derivation of the
(3.4.2¢4 <8} sequence fromthe second. The honvol ogy may

sut trableycidig, slefiabe ﬁ‘redaabys imedrt Atalesepbiswnaser Ggrass, Duralase,

kno in the a suc rovj.ded
Espasrana s Dpiit Gt e ikl 45F (RgRtase, Maxacal
Maxakt N@rofradd)| Patdfedt, FRirgfeog\OxPA8ENA4BNE53nd 1BIMQ) (avaidable from
Pr ot ses A%X g otease suitable for use in the
Gengfaok ?”PHQ% "oh may be enpl oyed. Suitable proteases

| neksudeetuhpstegiresonit ivalentivie get plotemservaniaotsosudl as those disclosed
in EP158'735 (Genentech), EP 214,435 (Henkel), WO 87/04461 (Amgen), WO 87/05050
(Genex), EP 251446 (Genencor), EP 260.105 (Genencor), Thomas et al,, (19885),
Nature. 318, p. 375-376, Thomas et al., {1987), J. Mol. Biol., 193, pp. 803-813, Russel et
al., (1987), Nature, 328, p. 496-500, WO 88/08028 {Genex), WO 88/08033 (Amgen), WO
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preferably of m crobial origin. Preferably, the
protease may be a serine protease or a 15
nmet al | opr ot ease nore preferably, an al kaline
! a' MK ' tﬁﬁ%% 610 (Solvay) and
o0 BB e B e T AR Lo S R S (Solvay)
WO bawmkacs r(@lmbgfddesam\.hbp'ﬁ’rﬂ ndtasty aéfspmtelalses)canxbgréetermmed as

dosciRd ARSI HTES of i g AFHET bR, o5 o84, veriag Chemte,

Weinaginnopemt i dase (3.4.11.12), lysyl am nopeptidase
(3.4.11.15), tryptophanyl am nopeptidase (3.4.11.17),
and met hi onyl 20 am nopeptidase (3.4.11.18); serine

Bleaeh dbepilip dastes: i ncl udi ng chym)t rypsin (3.4.21.1),

t sin (3.4.2 cucum 4. i ;
UL BTN S50 LR
redu@Bgég&ﬁtBZémowyBy@bgeweaﬂmp@pnsdm9a$ i ncl udi ng papain
(3.4.22.2), ficain (3.4.22.3), chynopapain
(3.4.22.6), asclepain (3.4.22.7), actinidain
B@a&ﬁc%aﬂ&pxﬁtym@aficain (3.4.22.30) and ananain

A @ga%écig%%—gp%sn%?{&tglag?fg{ ?ogﬁié/tﬁriquavﬁi%gl? §aﬂ%'a%ﬂ)f390p%sécﬁversmn
of Rgﬂ]—g@é 2552:9@)‘511@ (Bt 2%26) and &@@@har&neipsmm catalase (EC

and net al | oendopepti dases, includin %p .
1. 11Ba@] | quigvrrﬁd cetplases4haiyre wiRRierfor apeyn ARIPFeRs Zocording to the

mverg{?ﬂt Eiﬁ'gsc%%aié%%l tli‘xg?isAh&‘@e@IS@om %%%fe‘?@ss%chpefs' BRSBus, Psgludomonas or

ase annase, and Durazym (avai l
Streﬁfomm@ﬂovfmalywsaw S)ch MvCanaits, Hiacanyces3@ioka aparraromyces,

Yarrc%@%%?lrsaéflzgs% h%{ ?@ecves Mﬁggles%% Qé E’ﬂfcré:rwgmu#ﬂ\@c?%dw Aspergillus,

nencor I nternational |nc
Copriragf Ulrdopatiarinm r@s&«ahdenay efotriicnta, b aFippriop sas@onays, drveiococcus,

F:‘Iibazs%&?ﬁis %qﬁ@%ﬁ éﬁ%rgsnceiﬂ%s §§ ) Wﬁc‘g’l %\n@j ’fo%‘aﬁ%%?g@ﬁ!)( Nggrospora

Paediicenexs,, ERM2GNumi6 EGenenchadte, EPPRBIal05P(r@@esr: or ) leurotus,

Schfz;{e?pg&:gzgn,et TaZeFrohvy((,i§8?fen§’gas:\\9%%ur'@{;el?&lg 1)81éyp%ZEdﬁl?1§ Trametes or
Trich888mbdl Straifuss ahinedl suah. a,s §id 98@), bektavee, 3!28!’1 lipniting examples of
sl S SBRrsCoR SRR G SR vt oo,
EP1796859-/EP G25063074690+Aay) USAR0118D-BY/ 0R66822721-A, EPI31831-A,
se TR RIST L) BRSO e ghcprheanay it iRTes A
Non—malngsax%mplédﬁarfedT edﬁ}t(i)lqnGoﬂx@&@Q @é)lfl Egrrmhéaﬁeemﬂo (Mitsubishi Gas
chert gl At T e e R he LA O BRI LR b e
¢ hendresa kmbb ettt g tagq:‘rbsetrm snmﬂbme h)ﬂ:ir:@tgélsepae@xusdteﬂved from
Scytalnd:um thrm%%hfh}nq wEf{ egEB EE)' ﬁg‘_% ug dgg&%%%n US 5,646,025), or analogue
or particularly variant proteins of it.
Depending on the activity of the catalase and the pH of the fiquor used to apply
the catalase, preferably the amount of catalase used is from 0.001 to 1 g/l, especially

about 5 g/l of liguor used to apply the catalase.

Chemical Reducing Agent

Chemical reducing system refer to any chemical reducing agent(s) for removing

hydrogen peroxide by catalyzing the conversion of hydrogen peroxide into water and

10
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~and ém S SH e vedoa

Bl each cl ean-up enzynes refer to enzynes which can _
catal yze for the conversion of hydrogen peroxide into
mater and oxygen, such as catalase (EC 1.11.1.6).

oxygspo rgegér%g]gb@l‘ecﬂ ﬁg&ﬁ%talgﬁﬁt A8 W dsahl e olfseﬂsiﬁ téﬂnl@lndustry like

ThVenti°on are catal ases t hat
sodiurs tdiesilpeste f satiuvhadsdphite, $@dh1na9yc3aswlpﬂ1it%and3§9@ld@n@fp@§lﬂphafe
or 15 Streptomyces strain; yeast such as Candi da,
etc. Kl uyver onyces, Pichia, Saccharonyces, Yarrow a or
Schi zosaccharonyces; fungal such as Acrenoni um

cytalidium Aspergillus, Coprinus, Aureobasidium
Q\ﬁe—sgf-—%r kandera, Hum cola, Ceriporiopsis, Coriolus, ‘ _
Criypsraciagedithe pleséhthiasémtionmanfulyastutimavhgnsgdribéleis compatibie
) cor,.h%celigg% ora, REOC&||IHHStIX Neur ospor a,
with Beecandiipng dsed BERWAENNE,  Phaner ochaet e, Phi ebi a,
Pi ¢ omeeasnal Rlyeiigobtusss, E&nﬁﬂshngcqmbyd)rl oaye Balreaading ciyes, such as,
Ther asc ielavia,.Jo - .
o0 FcRBaaNRR Faat o 1ah 1 e 1 T ATLE ek viotet s
vat dy@@!eé‘auch allsN@rg- | © i, l\ﬁaﬂge[&)(!a[ml GBar{gé 11saridt ’eﬂqIEéueEét 46 asés’ZO Green
are_dj scl ose 17571, CN15633
1 a”%ézéo@,mﬁzgl&fﬂ o' Bras S%‘g%é% VR SBCG A b isgoL fRgd 81, Yellow 11 and
28, 4156 @3@1}67%195176 PReH28 784 - A6, EBQ?&I&SﬂG%BIad@Z&d/ OAGU60yes, such as,
W9317721- A \W930921 P10 A an
e 0. J00n ok aRe DR i F BB S8 a2 s g =e. 0. 0.1

Cou;&%ﬁ @@rﬂ?oﬂé}@s 6GAJ d35ﬁrdﬂ5ﬁﬂi|ﬁm&nm000( M Ascibiihio Gasponents 44
or Thernocat al as%FCTLg 29 JH.CT 18
21578 FHh

O
o%ﬁ ﬁﬂ?ﬁd ‘o m Shore, ed.,

Cei1£&§§®¥emj‘V§cﬂﬁét?rbf [Dj?@sCﬁ{cm%Sﬁiswseﬂdms Fdesd, v‘éi%f raml:h in Colour
tal’idiumther

Indeﬂe%%q:@tméﬁ Qyﬁrstgng%%ﬂgis@&g@d Ag}eﬂE%lﬁga%%atm& 8 Textile Chemists and

ColoRats! V6! ®8l Suppearhaiié, oot edgss of it. 30 Depending on
- the activity of the catal ase and the pH of the |iquor

used to apply the catal ase, preferably the anount of

AddigRinal agﬁlp@agﬁtg s from0.001 to 1 g/l especial ly
about 5 of |iquor used t al

ase. i |

Crefoe® rblers Hgeni 3 enair B BRI GyLilraver further
comér@é‘e@r ofrer %wa‘éhgﬁﬂsgﬁ‘;hclu@d@%nﬂg)uagﬁnta@sh dtber leenmesngas well as
SuraRRTD QD B oXPHE S T A E AP ST o GEain RO Serts, fubricants
buildF %gfﬁeﬂ@ Béndtt:ﬁlé Ifk%gtdﬁldlgmﬁ?%k&hdré\dﬁdbmttdérg%cw:tdelspourmg and/or

used in textile indus i ke,. sodi um t hi gsu
vioadgas GFISHSE B P PTLH TATPUPERTR SHATE Und Sodl g resistance
to pillH§OFMePBBSRbeRlCanddRyasityf f I n practicing the

present invention,

i .
C oM PBIT fi0tP HORGRAITT S HRLE" PBP LY ofiaY | sggmoinantly
prod 88ty edHd RARlbedytRinBalst &if ESneticampricgifieg. tneilldre mnreestobd that the

amoﬂr?tagfteln\éﬁm%% aotlvsltlifcuhmtgsfor each additional enzyme to be used in the methods
of the present invention in conjunction with a particular bio-polishing enzyme can be
easily determined using conveniional assays.

Surfactants suitable for use in practicing the present invention include, without
limitation, nonionic, anionic; cationic; and zwitterionic surfactants; which are typically
present at a concentration of between about 0.2% to about 15% by weight, preferably
from about 1% to about 10% by weight. Anionic surfactants include, without limitation,

linear alkylbenzenesulfonate, a-olefinsulfonate, alkyl sulfate (fatty alcohol sulfate),
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e.g., C |. Reactive Red 1, 3, 6, 17, 120, 194, Blue
4, 19, 171 and 182 Black 5, Violet 5; 10 vat dyes,

such as, e.g., C. 1. Vat Yellow 28, Oange 11 and 15,
aico@ﬂ] 8@%%51% a%y%e%ggdu&%%n%%ﬂfb%agé a&phﬂl%’f‘g;fagti a@id”‘cﬂﬁeﬁwz ester,

aikyl—ld.r alkehy| 2B cin@r arigear@0sodRe NGGionR mfamnt%c!u@%wztnm Ilmltatlon

oo 1581 L A S R BB, A Sydmneons,

ethoxdyasd fsugzracas menagtharGlantide, GotypkcidgmConpbarsiERiids, aprlyhydroxy -

alky[%%ttyia%ag AR e@%&xﬁ?\ﬁg%ﬁ\g?l%id rwéﬁ\f)es ofB'IL%‘EQ %@H%@ﬁnﬁdéﬁ“

e art” and
desgiebedystens , inaudshorwitheed. | hml@llohul c@mmlngyléq&angs sn]zcates

pclyq%)g@[%ﬁ ];n%/fa@y( acg%cf:ngz{t% St B?%’digtﬁéie §mlrge99e§raagé‘t‘3te and
metaAni@t iseames@mmlsatm a3 emlnﬁemlyphasnﬂmea’uest padisdiarly ethylenediamine

tetra%iﬂ% r@osel&%%ﬁgs tagm% qD%kg Pr%%réar%l%gz)%ent S%hoyfigl?%?hosphomfi acid,

which BY€ Mciuead dt hecagoepathonsa | etivesn abounEShid Bofadry Wweighhereferably
conpri s ot her co nents, .i ncluding w thout

bEtWF?WE%‘fti%Jﬁ age ﬁ‘éP”tegf@Pﬁ‘égveE% well as surfactants,
stahifbdra elgenwelrciuag wiget nrrdnasmerssucngesagma $2atent No. 3,933,672;
antj foani n gepts, |uybri ant der s

-G OB e RR o0 SHR0D e oach® Bl aHERgr b80Ren about

0. 01%0@@{35@@1 andpyoweight. bl each| ng processes and/or provide
superior effects rel at ed

re es’f%{ﬂ%%““"(rﬁ rﬁpy B slqgconb%rf gpi?g%%pgpa@ﬁC# g éou -releasing agents,

OpthdVQﬁl@h{dntBBS é’ﬁ?@sﬁﬁzyﬁﬁ&oﬂ&}ed&mmml atledff suotm furdlier components
reconbi nantly produced, and

SUltaHE;)JOBI%fXE&%“%éJPWXP” O&éﬂé?‘? @'glly modified. It will be

understood that the anobunt of enzymatic activity
~units for e ddi ti enz tq. be used in the
Procgas fousingle S htﬁgaﬁl? Q&é’ﬁt”ﬁ ﬁ@éﬁe‘?%‘ﬂ'&hﬂ%onj unction
V\Hﬂb Provakt i sfutier phisenpahiestibmgfeorzystepceomibeed edspdliphing and
det erm ned u3| n con e}Ezbonal f gly S rf| ctants
bleaddy¢leamHe 1aKss AR ?fwr:ﬂ? "SI Si¢P {RAeFFRE &S nvent i on
| MedeleRsnnigk il Qktich lthéMagao@n soluicion mmhtalmaglltbenmzyme system for
cati oni c; andz tterion surf cta r
BioP (R BB SokonCore At R b PRdE BN spend upon
whetle2%d BraxBesihg Telmby xsl\/ebrghtupup,r ekesrilupuspatiraterabodatch.  For

1% to about 10% b ni.c rf act ant
cxari G e e IS A phGa VB ASHAT e aqueous enzyme

solut®Irk )l ﬁ@f@r@ﬁl@%ﬁrﬁﬂn@d én aasazue.ﬁmmsaﬂhfarrcatseap;aleldytontmuous]y to the
al_.cohol

sul fate at t
cotcgrissiya0p faves sduenis I ey b brhonByEs Wl arogers e cotor
conté;ﬂin Yalied ﬂ(pfﬁéﬁﬂﬁ)ﬁbs@ﬁbeiﬁe proakksthg llqnoraitl%ﬂmhsmmfm 1. 5 times its
weiaft it B BnoPoTalieh o el HBE At o T Bndngfioset! & enzyme
solut®infexylpatied rahdiiy pehyabole dshidates to 24 hours at a liquor-to-fabric ratio of

al kyl di met hyl am neoxi de, ethoxylated fatty acid
4:1- 5H@o}]oet hanol am de, fatty aci d nonoet hanol am de,

pofi%hﬁé'@élﬁé Solalidey br fvabh Yiqasi gpasilgeas angH Nf exsplveen about 4 and
about 11 l¥refer lgllyv’?htel E}/ Sof%fﬁe glegﬁﬁg’%g]mggsx{mrglisuggtWe%%Se;Qo'ut 5 and about

10, preferably between about 5 to about 9, and most preferably about 6 to about 7.
In one embodiment, the single-bath method for treating cotton-containing fabric is

carried out at a pH below 9, more preferably, below 8, and even more preferably below 7.
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Bui | der systens include, wthout |imtation,

alum nosilicates, silicates, polycarboxylates and

‘fatty acids, materials such as ethyl enedi am ne

tetraacet at and t [ u - iahi

ko ST yARBEs an g B8 e BIFE BPAH estly %, BioPolishing
procdszks anetdyibenet phiosaiedian theipdoasd udeet inhepesa of eold pad batch

orocBSTL AT L RERPORR IR S5, 38 OGP RS, uTR pionng

procesieghit, priefebisly albdtwechestweent boand Sdahd@5aboand 3096tbpreferably
o5k S A5 ASPTLAGEELE . PRLUR A B W, A ocas,
temp@adtivertg) carih@ bubt@nbiypd elakling nidanderasd bia-polishing processes Is
eGR4

and &t 65Wspendi ng agents, soil-rel easi ng agents,

optical brighteners, abrasives, l.or. b Ll des. .
A Theginaytia o beprist eg ey BGRuRprolraft v stective to
gene&ﬁ@ eﬂﬁ@g!lv\@idpoll@ o) éﬂ%dt@etrfﬁtéﬁti@mm:tes& Tbe esiyngg(e) tpay preferably
each clean up i opol i shi 0 _The. prqcess
be dRFEB IR RVBHTL B0t BGOSR ddi REUeBN o oTE st latBr, more
prefeasily fiaheaahmg besBinuot3akes mbree!, afdseprdibealyhrarg 1stgeprotein/l to

for treating textile. The manner in which the aqueous
150 Pi9t§iBh cont ai ni ng the enzyme system for

Bi R0 iS5 hicner pladciBbrag ipGh ganeally aysdcem drsarooumttadtiadis effective
wth the textile wll

depend, upon et her.th :

to remwgeggrﬂ%eq @af%@-iEh%8H?¥%E®E§?aydfﬂﬁeﬂgfﬁ?ﬁfnﬁ%@sed in an amount
aboug@r@nb@%)ghngfpr&@ﬁﬂhg foosro@n/paahp lt&tal Ifcﬁfor,qmefe'rawp[]éﬁmg protein/]

I sconti nuous  pad- Cc r ocessi e, agueous. enzyme
to 1CBGTLATPISH 5+ Bredr iy aed el 2500 TTH BF Bt

?”ﬂwé SheMBAl r@&u&%}éjﬁiﬁlﬂ@ b’lﬁ&@h tibﬁn uﬁo’ngpng coneaimangmount of

abric as it travels t u e bat urin
from 55688 THEOGBLbAO Hb GPAP AL 4By 8% 5 EaTy 1o about 0.1 gl
to abdds 9 HNSMbBEprBIPSIRS S dte abbGUDRE gdtto t&_ﬁoaﬂ‘mgm of 0.5-1.5

ration

times I1ts weight. In batch op , the .
cotlt WiLReoHLETHBAG thatnhe ePiEuElaRsean A8 CREWRSGRS' g enzymes,
blea&Pbéth h&Uhdk ObleactP Stabitefsafig Mguine @miabagiieods sbhtibeer wash liguor,
hours at a liquor-to-fabric rati

24 of 4:1-50: 1. e
and f&’&u&bagd &paraise gl \X%ré(hdq:qed\%]g ?@/[56&5? |n§tuheagf5tgleéfﬁegp.e., crude
fiber,?ﬁér’ﬁ/,tegﬂt?@i%ﬂt(iiﬂt@ngarttiabﬂaufeni%ﬂete(gy efs@di,g@lhc%/thet t;mdqmd aftivity of the
e treating conposjtion i e n_ abou a ahau -
enzyqs; (ﬁ‘r)etf‘ér%]d;*ﬁ'%‘ét aéé@{n%gafﬂre,Sp O%%u?tcg’asta ﬁlcr%@t% Erocessmg
occuﬂﬁ%@_ﬁﬁ@ld«‘e%&@ﬁtoﬁoﬂﬁ@a@fbm@bngnts 36 the versdy leplogdameit), the type of
the single-bath metho or treati cotton- cant ai ni
prochamid GEFE Q4P 8- oRtTEHOUS pRBRT WD WOpEach. of Bdon.  The
optin?%@tfrcﬁfﬁbﬂhM,pr@@és@%&ditwﬂlé_oéﬁﬂfbhﬂ@[é&ninéeﬁgrr@lbbytirlri]mlemwrmentation,
e tenperature at ich.the c ned,. Bl each. . . .
such@% 4H- P AR B D PGS HY?M%%C%@@'QP SR Dis [ the matix
For S plslaReREhoRAt bNenAYhes esstansRtlatutaat Weict deecaftadoigdecurs, and
the tgt%l timgto% processing can be varied, after which the resulting cellulosic materials or

textile is evaluated for (a) pilling result; and (b) residual H.O, ppm.

Further, according to the present invention, bleach ciean up, biopolishing and
dyeing steps can be achieved in a single-bath. In one embodiment, (i) adding catalase

and cellulase for bleach clean up and biopolishing, a first incubation is performed for a
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process, the tenperature for the conbi ned bl eachi ng
cl ean-up and bi o-polishing processes is preferably
bet ween about 15C and about 65C, and nost preferably 5

suﬁlcgpmf?neeggfgﬁrlr{t g%% ?&qd@a?qgfd %69%9 pé:rgf(tdgoﬂ |y oMsshRGlor is then

SSes erature or carryin
suppleuientammlthneigleﬁhﬁaahd ragseﬁoadnnuﬁaaand i perfprotedsior ﬁ‘gSu icient time

cesses | r.apl
and r agﬁ&opﬁgiet c%ﬁc@‘@o&} A é’c}ﬁ%\{eﬁ@%‘cgg%&gm %?J?a%gﬁé}ggﬂter adding
cataief@(bndl'balumzyhe urﬁamlbabompmleﬁshsﬁeg (i)ds genessathky Sapdeites §o most

h ff t
o g DB REE 0 B S BB By IR 1o 300880n e o
step @NigyHEIESY thHamy! (pmefuessalevyn nivee @o@e@biwcal@salﬂtﬂmﬁ gfinutes and no

more LB S5 RG] 1AL BT b, o

as to pgrabed Binlost mpst thierrefiesgeil geréx;d)&smddrghcpﬁ&)’t b wholg process time.

12%&?@? oF é::a}d tﬁggﬁgﬁ%gﬁpﬁﬁﬁﬁ g%%a@?e?figépg U fﬂxriréer comprise

adjushﬁgml‘"@ Brydwbw@Fb}:@@tfeﬁsxbﬂtheThm&mtyare@B)hermyskpmqﬂm &bbly as ionic
out

strengh B 300 SAToR NG REF EBRAIIOTY B BPLbRIr BraTs teb gy oo difer

with Péspleei 1é |temb@ralt§}@!’fgigﬂétﬂirﬁlmv‘ll tsmB’p&hdpﬂhef dreabThe @edfBmgpnces of
protein/l to ab

blopqligraugtwt%ergag}ﬁs sft@ c%ﬁgﬁ%ﬁu%n%%ug%’uo ?(;’rhc@f&ngggérogess SO that the
who]@ﬁmegs e Wil esabasited. 01 g/I to about 10 g/ of the

bout
D o 4 B A R AP e e
with éM0idse HigldsedIHerath] | be understood that the optinum
C TR MRS et R sl Mgttt pH BT BpoTfoNact or NeuSOL
whxcfaﬁm@mmr@pbw%qrpt@fe wm(bj dweqngmqn tr@rfo‘:begr,h"é:qoebrm?tration of salt in
mper at var ndi ng on: .. (i r
the weRB 1 g soen s on tBE GHaCSRIDED o gurnr Gt pldf (PR ot el usea

Normiah§ tﬁ@mﬁgr@ubarﬁce@mré&iﬁﬁ(oshymefd;s @ndirédehs p@:uef salt concentration is
activity of the

2 t 0
neosg g be st rabavest ik O L 3Bgagh goor-o% o
the Wécgw l‘oﬁfab("leThé B@déh&éﬁcﬂCEf ofit (@ghmagsmmmﬂemoa giln t he

the t pr

5 washlios Sn eitibsted RPRGHY PABGUS. Batt b ot nd about e

mostkg;aéfgl‘hblirb@cwegntalbautzatan@absu‘st7the process conditions can
e det er mi ned usi e_experinentatio

b)}l' f‘@stlegmefgﬁren@t \gﬂ%ﬁttﬁfz}gugfe%ﬁ]gdﬁig% ds gﬁg%d oft% B2 between
abouﬂhﬁméﬁ@%bam A Ci aréfa@bmameﬁwmn aeomm(;:ex?qoﬁmuna@éc, and most

amount. of enz enperat ure at ich the
Prefegqily gﬁft"‘feﬁé 36’8{'{]?@ c %'?ﬂjab‘fr{ﬁg Ot%Stal tinme of processing

Caﬂwmebsly @hﬁ@@too@lﬁh@f tn\/\dﬁb@thcés:@e mez}nﬂfi tandgemektatliresindleach clean

materials or, texti eval yat ed .f or .
up an BiePpiSRSIER)2T? ul' Sl o BB SBIh > B e gl lcf:AcrorrggCthvéa dye. So.
thereli@® nbh%eﬂﬁ@%@}’mtst bH\é@l@ttbmﬁerdﬁureamﬂmgId@rarmgup

bi opol i shing and 35 dyeing steps can be achieved in a
single-bath. In one enbodinent, (i) adding catal ase

antheCd|ibwing$es fraendyERchorslimangUustatos oftbkipstrendinvantion.
first incubation is perforned for a

EXAMPLES

Materials & Methods
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13 sufficient tinme to renove the residual hydrogen
peroxide, (ii) the wash liquor is then supplenented
with dyestuffs and a second incubation is perforned
for a sufficient time and under appropriate
conditions to achieve effective dyeing. Preferably,
Enzyafeser addi ng catal ase and cellul ase the incubation
time . for step (iagd s than 5 m nutes, so nost 5
'Cmaks?ﬁé V%?Bgéﬁh&¥?2£$§%iﬁis been renoved. Mbre
- Catplaeé €1@hiGgnetidoeintentatibadiirah -time for step (i) is no
| ess .nutes, even nore preferably no |ess
—Ca?ﬁg%A§€§ﬂ9®8§@@§§nd no nore than 2 hours. Mst
- NeygratCelfugdsk \B witth 8 Elni€uat:2on tinme for step (i) is 10-20
Inutes, sqQ .as ve alnost all of the hydrogen
'Nag%¥gfﬁﬂﬁs%%&wgh%égéhﬁgﬁethoIe process time. It will
- Acleecantaest ogdLt bsOrhef S HowrzychesiAig) step (ii) of
.dyeing, it further conprise ,10 adjusting one or nore
~Pan%/fgﬁglgﬂaeéL&Cgeqwoggﬁ%ggﬁt?q%}pcgf the wash liquor, such
- indiAg el N C (Gotdrragiterbytiaddinng salt. And the conditions
of incubation in dyeing step may also differ wth

respect to tenperature, agitation, pH tinme, and the
Fabrid ke. The performances of biopolishing with enzynes

still, cantinu .ng ipcubati on of dyeing process, so
- 4@%@@LPﬂgwdwﬁﬁﬁﬁgg&§%g§§E@Fﬁ%hﬁﬁ|| be shortened. 15
- DReefefaddamettheught@siutdriosed in present invention is
reactive dye, which works well wth cellul ase

di scl osed herein. The salt added before or after the
Dyesagffli ng of dyestuff preferably is NaCl or Na2SO4 which

t ake control  of the uptake of dyestuff on the
ReagtivgED ﬁ@%b’*ﬁ&%?%f%pw &Y ég'l{lﬁ?)n the wash |i quor
Reacﬁi?@ﬁ‘@ﬂ@w@ﬂ-ﬁﬂ%ﬁx%@@@@ﬂﬂé auiiﬁry@‘o.dylaﬁt UL f and what kind

0; estu used, Nor.mal | e hi gher
Reactiys dEhpIHE(G G ?t%ég%w*fawgﬁbﬁ@i red, the higher salt

concentration is needed. Typically, the dyestuff in

the wash liquor is 0.001-15% preferably 0.001-9% of
Buffery,q wei ght of fabric. The concentration of salt (eg.

2.716@}&%?%&1&:@ dHQdbg6n ghdsphdtbeniasb g setion hiydroxdyesrglisstlegd in 1L de-
. . preferably has a pH between about 5 and about 8, nost
m”“%%%@@?ably bet ween about 6 and about 7. 25 The

19/l NANDEd;adt With HAIC tefptah t he subsequent dyeing is carried
out may be between about 30C and about 100C,

preferably between about 40C and about 90C, and nost
MetHo®RE er abl y bet ween about 40C and about 80C. It will be

under st o % hat in nost cases, the pH and tenperature
gﬁﬁﬂﬁﬁi@§¥@@§¥§hé§ﬁﬂdup and bi opolishing step are suitable
Wherh 08ed fteodigitd thesdrésant Be@eioh ald actilityrof ceazse ey dy eneaSared in KCIU.
30 there is no need to adjust pH and t tur.e .
One &V il degempese ¥hR W Gl hg: &FE i 13 25°C while the HO;
concééﬂ%%}\i}g‘ll_ Eéésctréa{égs kb Ut Bl 0018 pdrhg ricesembadrivent i on.
Catalase catalyzes the first order reaction:
2 HyOp— 2H,O0 + Oy
The degradation of hydrogen peroxide is monitored using spectrophotometry at 240 nm. The

length of time for a specified decrease in absorbance, at a specified H0; concentration, is a

measure of the catalase activity.
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Catalase with SEQID NO. :3 - Catalase T100 (Genencor

international Inc) 5 - Catal ase ASC 200(M tsubishi) -
R ac@@ytral Cellulase Bwith SEQID NO. :2 - Neutral

[Tulase Awith SEQID NO. :1 - Acid Cellulase C:
EnzyCelcdobiSOFFidnTM. phproaZ 908/t S) - Prinmafast Luna RL
_ nencor nt er n Inc) 10 - Indi Age Max L
SUbSEr% EhED ra?ﬂerﬂ@%ﬁ%ﬁg’ fAnc) Fabric - 460-60 bl eached
pH...l.nt.erl.ack. Knits7(e8bfabrics, Inc.) - Dyed fabric

Gar nent bought fr ur) 15 Dyestuff Reactive
Buft ED"BFL'BB"(‘Ar‘u’g‘éEtn@g]toﬁ:?asgkgat%m liary COLTD) Reactive
Tempéedtlrew, . BF- 3R .(Aesrgs textile auxiliary CO LTD)

Reactive TQ blue G (Arugs textile auxiliary CO LTD) 20
Detegiioff er 2. 716g of potassium di hydrogen phosphate and
Wavé)ieaglﬁg..§.o.d.l..um.mdh&xl de are dissolved in 1L de-

ionl zed water. NAAC adjust with HACto pH 5 25
AbsofpanRR tterval.cat-al %8@0 Gétivity (KO U Assay) When used

Timed&6QEdi Ng. L 0.t he 2B7 eseb ninveNt16Qn sttshdect i vity of
catal ase may be neasured in KCOU. One CU wll

deconpose one nole of H202 per mnute at pH 7.0, 25C
A fomﬂék |d%séﬂ'tﬁn¢|2r92 ar%@;t@@lnﬁn@mddatnl Aldrdleetpasesaliaoim dfbr3request to

9.2 nol es reaction m xtu
NOVQ:Zé(ﬂ%ﬂSW\%sD?’H@aH‘kr W@tChJP'éI'@F Is hesehy 'aﬁludeégam%a@%mo +
02

Cellulase activity (ECU)

Cellulase samples are incubated with a carboxymethyl cellulose (CMC) substrate.
Degradation of the substrate leads to a reduction in viscosity, which is measured using a
vibrating-spindle viscometer. The reduction in viscosity is pro-portional to the endo-
ceilulase activity. |

Endo- cellulase activity in ECU is measured relative to a Novozymes A/S enzyme

standard.

Reaction conditions

Temperature 40°C

pH 7.5

Substrate concentration 3.11%(miV)
Incubation time 30 min

Enzyme concentration 0.097 -0.181ECU/m

A folder describing this analytical method in more detail is available upon request to

Novozymes A/S, Denmark, which folder is hereby included by reference.

Cellulase activity (EGLD
Cellulase samples are incubated with carboxymethyl cellulose (CMC) substrate.

Degradation of the substrate leads to a reduction in viscosity, which is measured using a
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The degradation of hydrogen peroxide is nonitored
usi ng spectrophotonetry at 240 nm The |length of tinme
for a specified decrease in absorbance, at a specified

VIbraggge%?ﬂec %c!o%ﬁeeggﬁl ;ﬁé Enzﬁsoﬂeﬁu(lgc@gltthg SRERIERHAI to the

ynme concentration .......

endoagjpu:mse]a@ﬂvm Um Substrate Concentration..... 10. 3
mM H202 pH............. e et 7.0
0.05 5 Buffer. ... ... e 50 mM

Readiibasphaitens Tenperature .....................25 C
Det-ect-i-on-—VWave—t-ength—ror— T 240—m

Tempgsetfhance interval ....... .. 4%C450-0. 400 10 Tinme

pH ITnterval ... . o oo .6.0. 267 - 0.400 m nutes

= S rlhlnﬂ fhlc anl\lf|r\al
#é;tequeﬁtrﬁmfb detail is avaidabpeé¥ {Yﬁ)on request to

Enzyﬁ%"?&%@ﬁﬁ%ﬁ@ Denmar K, Whi chy b PlodsrEG /e eby

y reference, 15 Cellulase activity (ECU)
Reac@ehltMEase san‘pl es are i ncubat ¥UmiKiutes a car boxynet hyI
cetHuose—(-EMS)—substrate: gt adatTomnmofthe

substrate | eads to a reduction in viscosity, which is
A folfeasigsaibingsitiig analyicdr meihng- igpimodd aetdlsigonvsilable gppe request to

I.N_visS [ he endo-

NovoglPe s Debfeti, PR SeinnBeBy BB b EBR ettt T T e

is neasured relative to a Novozynmes A/'S enzyne

st a]ndar d. PReact!i qa Eondi tions Tenperature 40C pH 7.5
Blea 3.11%mMV) Incubation tinme 30

m F’brgﬂgyé@trﬁﬂﬁéﬁrﬁdrlaild@ BxEydO6 arlorg8dic Eéﬁd){jlhdtéafool Tes produces

descri bin hi s_ana in nore ta

2 blug 9N AR rag el d cosenRgtut frtees &F SBahufetvely by
visudMdogtpahiabllesr the rB@ét&iﬂymr’(@bedﬁﬁ abylyéfc&aﬂ eeanﬂep with the fields of a

Cel I ul ase activit | 1ul a fth
cologelsai 08 FURHPEBHPO #eed bt BUBECEe Teaction zone of the
analyl¢Bstds@kRip in the measurement sample for 1 second. Allow excess liquid to run
off via the long edge of strip onto an absorbent paper towel and after 15 sec. determine
with which colour field on the label on the colour of the reaction zone coincides most
exactly. Read off the corresponding result in mg/l MO, or if necessary, estimate an

intermediate value.

Pilling test
Martindale

The principle of the pilling test is that two specimens of a test fabric are rubbed
against each other in a continuously changing pattern, which ensures that the surface
fibers of the specimens are flexed in every direction. After a predetermined number of
rubbing cycles, the wear resistance of the specimens are visually evaluated by comparing

to EMPA photo scale standards. There are five grades of the pilling results

Note 5: No pilling
Note 4 : Slight ' Pilling
Note 3: Moderate Pilling
Note 2 : Distinct Piliing
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20

Degradati on of the substrate |leads to a reduction in
viscosity, which is neasured using a 16
vi brating-spindle visconeter. The reduction in

viscqsl Ly i i' (%r oportional to the endo-glucanase Pilling
activit ‘RE&EtY on Condi ti ons Tenperature 40C pH 6.0
Substtanetesaneaidwad i on 3.11 % (wv) Enzyne

trati Q.01-0.0 ti ti 30
i 0t B8 BB e S aP oy £ Ve anal yt i cal et hod
- The 101 Fin@ Tekeerai | 1s avail abl e upon request to Novozymes
PP BT L] Bl LB G wpes o on

both Rewex iaddsaitted amsd i sesp erethédirineXy gecortianc@nwit Bariil 1ISO 12945-1

redox, i ndicato hi s.produces 10 a Xi Lon . g :
(ampR e e ser b3 BUED AL poat bt 2 UG fg) bOg tned wit
a m&eNbtaael abpbrtihe; VERMnbyhick istfal-foshpasiksjomtio§ material. The tester

reacti on zqgne of  the anal ytical test [ '
feallfFarug R A U ahr gb IRe TRy G B Sar Bt patrined number
of re@@l®s® ned by i mersing the reaction zone of the

anal ytical, test strip i he .nmeasur. ement r

e N o e e S e
or tHedgatief Sthemp. oMhe tastedbsuchenis paperountadebn aradd aintlethen rated

15 sec. determne 15 with whic olour field on the
against tha St@ﬂd?rﬂé’hﬂﬂso‘ffrag@fnsﬁ AB uln}eeilgetcf%aﬁn Bne coi nci des

nmost exactly. Read off the corresponding result in

5 cont | Mes8nge changi NgVipéa! €BR18E whi ch ensures that the
surface fibers offl the specinens are flexed in every
direction. After predet er.m ned nunber of  rubbing

4 cycl ¢Slightisbangsar reSliost suiteee §ZZ0Be speci nens are

vi sual |y eval uated by conparing 25 to EMPA photo

scal ¢ standards. There are five grades of the pilling
3 r esul ModeeteciBingeNoTast Ispeeigen Neayeexhibl moflgRie t87ring ggd/or

Note 3 Moderate PiflingyhiQhgmnedikt i nct Pilling

2 Significant Distinct fuzzing and/or pilling
change
1 Severe change Dense fuzzing and/or pilling which covers the
specimen

Protein Content

BCA kit (available from PIERCE) was used for detecting the protein content in the

enzyme product.

Example 1

Combining Bio-polishing and Bleach clean up into one process conducted with a

Laundry-meter

A 100% 460-60 bleached interlock cotton fabric was purchased from Test Fabrics.

Fabric swatches were cut to about 5g each.
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17 Note 1 : Heavy Pilling 1/2 notes are allowed The
testing nethod refers to GB/ T 4802.2-1997 The ICl
Pllllng Tester 5 The I Cl Pllllng Tester is the nost

qbél%lar I?Lipt eé% \ﬁag Li%?a fﬂts ﬁl{e ogfﬁggbo'?.p%tass@‘ﬂt Jﬂhydrogen
DhOS@%@éﬁ’CﬁUQ61d\fS(§d1urﬁ$ MIH@Q@%@’ZQ@\kd it 1anergsiedovdter The process

st andards) The I|n ster consists, of. 2
was Rarhicia Ht 13 el Tie Sla THBLSSPKE Aes e ant | BT igrand o
p]ecetsqu}gejguﬁagﬂcfl nish cork jointing material. The test er '
features an automatic co t hi ne
5 ThiNap Wasings Jgétt@@h?rnwaSﬁﬂﬁ%&#mh1P®"@ Bgf‘vcﬁo BRLoget peroxide
AspLS 88BN toPEadhBedder Miftg 28 etk ks spesitiad., 1nu1$uangeanwhlie a

ei ther the standard photographs or the ng S
TH@ufrégpQHulg%@‘ Was <oged t‘?r@u negnigatiqhy ﬁ(@é{%ﬁ %was added in

r af &die Sgﬂ?‘cf wtag‘?aéédiﬂﬂ@?@ PIPL&R f&Te0RgAl st an

unteste Rating, Description Points to be
2} dierckithe cesibras Hddroperardeuit pgroxidgsdi@ssment 5 No

10 3f*lﬁ‘£‘&ﬁzai\§n-"/if§é+ftg g:lﬂgﬁgn%e o?eﬂhghfg!lcfb%m iR tthﬁa&Mefl@é?aﬁker then

st specinmen nmay exhibit
nndaeatt[ee fenpiratyraftdd WIC andoindoedOrhiol Hipifesk med pills 2

n [ h 1
s anEharie Bl 2GR aRARE OB 1 g uni ch
51 CBte &ﬁtﬂhkﬁwa&p@@itﬁ@mblﬁsIamdttmnnle@h)mrent BCA kit
ailable fr wa for the -
b R LR br° e PR yRET e S PR e
15 Corral riais 0igs &taem@étlas@smgmanmﬁlleaach cI ean up into one
rocess conducted with a Laundry-nmeter A 100% 460- 60

Tablglaached interl ock cotton fabric was pur chased from
Heol Falri cataladeabrilc swiduines weResimubl HgdabouPillby
At b?agl%rr]]mg {mg protein /l} Cellulase A after treatment result
(mg protein /1)
0 0 0 0 1.5-2
0 0 7 0 4-4.5
1G0ppm 0 7 >25ppm 4-4.5
0 0.34 7 0 45
100ppm 0.34 0 0 1.5-2
100ppm 0.34 7 0 4.5
350ppm 0.34 4.2 0 4-4.5

As can be seen from the table, the fabrics treated in the combined process of the
invention with a combination of catalase and cellulase have less pilling, and no

20 detectable Residual H,0O,in the solution.

Example 2

Combining Bio-polishing _and Bleach clean up into ong process conducted with a

wascator
25 A 100% 460-60 bleached interlock cotton fabric was purchased from Test Fabrics.

The weight of the fabric swatches was 1kg.

19



10

15

20

25

an

18 One buffer at p H 6.5 was used for this study.
2.716g of potassium di hydrogen phosphate and 0.201g
sodi um hydr oxi de were di ssol ved i n 1L de-ionized

m%%%r%’yj%tgrp%%hi “@ggﬁa%o\rﬁ%rsﬁiﬂ uvgd %ﬂﬁg Phhsfasgium; ditydrogen

phosige B0, 291@@@%@@@'@%@ Wr?ref a:bfﬁmed wfsfn)dewmlzemmha ﬁge process
w_th 100 uf fer

wes CRTHRIRONhAaN AR 60 ST WanRHr P ERVGoRT i SFpgning of

the pscespeci fied. In the meanwhile, a neutral Cellulase A

s, dosed to a concentratjon and catal a A was added .
1) Maing washings e asspior nes g olth 14 waler Ae *&@B?ra?lef.e Was raised
to 558@MiM the2heShafiet Qg%roﬁdgﬂp@' A ORE KNP Oe wakd Bdded in to adjust

per oxi de Strlﬁ I nactivation:” After the
the prhdeld. ﬁg,Somd xdﬁ@gqrg/pprcma@ow& afidedletonthen vassaieaRErspecified. A

' 0 I

routEBIIREL 59 40 KPR APy ROEA, L LR oot o

60mipi nsed for 10mn 5) Spin off the water on the fabrics

MEARUL [ pd

Z)araﬁeltcﬁgm} geggc{%?ﬁxd%e treat]gnd ?r%é‘ﬁllgggm aﬂt&s@ﬁg results

3pfinadiyatestAftarenaihoweshing, Thdined mndTgbilethe wpgRtor and added the
n

anéﬂpqu%%&%mle% %eis%gﬁase AJ%(%F@ rele rr%tﬁ]fg EQ?&J‘ BUafE run for

( n@rpn,adreined/ 1) 0 0 0 0 1.5-2 0 0 7 0 4-4.5 100ppm O

34. 7.0 mO0.34 0 0 1.5-2
) SRRReR ik el s inge s d88™ 22 5 as” can
SbeSpseeiﬁtl‘fer\ometbetheafﬂbeipshhémrableldr@rtreat ed in the
i nedg‘pr 0@{ It g?ffe% ﬂcsw' th a conbi nation
CHRUAT HS H%r%sé’I |Cm Séreﬁ R REISS pilling, and no
The r2uldef pettadting dReshdwalin F22 2 n t he sol ution. Exanple 2
nmbi ning Bi o-polishing and Bl each cl ean up |nto one

Tablep ocess conducted with a wascator
H,0, Catalase A Neutral Residual H,0» Pilling
At beginning | (mg protein /) Cellulase A after treatment for resuit
(mg protein /1) _20min
100ppm 0.34 7 0 4.5

As can be seen from the table, the fabrics treated in the combined process of the
invention with a combination of catalase A and neuiral cellulase A have less pilling, and

no detectable Residual H,0, in the solution.

Example 3
Combining Bio-polishing and Bleach clean up into one process conducted on dyed fabric

with a Laundrymeter

A 100% dyed cotton fabric was purchased. Fabric swatches were cut to about 10g each.
One buffer at pH 6.5 was used for this study. 2.718g of potassium dihydrogen
phosphate and 0.201g sodium hydroxide were dissolved in 1L de-ionized water. The process
was conducted with a Laundry-meter. The beaker was filled with 100ml buffer and one
piece of pre-cut fabric.
1) Main washing: The beaker was filled with 100ml buffer. Some hydrogen peroxide

20



25 A 100% 460- 60 bl eached interlock cotton fabric was
pur chased from Test
svvatches was 1 kg. 19 One buffer at pH 6.5 was used
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As can be seen from the above table, the fabrics treated in the combined process
of the invention with a combination of catalase and celiulase have less pilling, and no
15  detectable residual H,Q, in the solution. The present invention shows mare advantageous

effect than those using catalase or ceilulase alone.

Example 4
Combining Bio-pelishing and Bleach clean up into one process with an acid cellulase

A 100% 460-60 bleached interlock cotton fabric was purchased from Test Fabrics.

20
Fabric swatches were cut to about 5g each.
One buffer at pH 5 was used for this study. 1g of sodium acetate were dissolved in 1L
de-ionized water and adjust the pH to 5 with acetic acid. The process was conducted with a
Laundry-meter. The beaker was filled with 100mi buffer and two pieces of pre-cut fabric.
25 1) Main washing: The beaker was filled with 100mi buffer. Some hydrogen peroxide

was added to each beaker with 20 steel balls as specified. In the meanwhile, an
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30

phosphate and 0.201g sodi um hydroxi de were di ssol ved
in 1L de-ioni zed water. The process 30 was conduct ed
with a Laundry-nmeter. The beaker was filled w th 100m
bu 0 f h
J%oebem%eagvga g?&%a@ ?i Frﬁcge&%h{nr@%%%n*a% '\/? ded in then
hytdm@g&;ﬁurpemmads@d t2 G5 sanddadetfor 60mach beaker vvlth 20
: pecified, In the nmeanwhile, a neutral
2&‘? kgg%r%“&%ﬁdg?é’ﬁrqxbdeaw%Rﬁré’l’ﬂqﬁaﬁtr'%n and cat al ase
3A Iwasivadeke daftar thbemec}tnegcp@:rcath@r B)/WES, 0@ settle troadbi@/aeeker then
kept for 20m n. %fa t he resi dual Ir—gzdroperom de

rﬁweeé*ﬂ%i%t@rgﬁum 1. 86 (33nq Bader Ve iNoArdingd er t he
?r@&!f'r?ﬂge F"}ﬂjé!j ﬁwrt%ldl%!eruﬁa%e& fbrifpginachi ne/ beaker

ralsed the tenperature to 80C and run for 10m n,
Sirenimed thmwa@moe the ffwics gnptembleré®t d wat er and
) 'l\gé‘?ﬂj e @Q%Plos?kn@%elﬁhgofeguﬁ Bﬁtl\’@?r@ﬁte@ﬁ‘agrr&@ fabrics
dryer asure pilling result on the

The reselit éﬁthﬁémilaé%Shq\@nThEam%éul ts of the test are shown
Tabikd Table 3. Table 3 H202 Catal ase A Neutral Cellul ase

A_Residuyal H202 Pilling At beginning (ng protein /[l)

(He2pr ot/ ei Gatalbpe df t aﬁctdrfé@ttﬂmcreﬁﬂsﬂdua@H@Oﬂ p Fihing

SRR PS8 ) o GO0, e
35@ppm 0 21 >@5ppm 4.5-5 ®50ppm O. 34 2@ O 4. 5:5 g2

ke ot la | P + lal 4.} £ 1 - N 1
cali—pe :ccn_ FROMThNe—apoVv OI.CUJI c_, ne | aUI I _L.b lcﬂh%(.l
|:othe gonbi ngd process ?r the iinvention wth

i0opbinat|i on ofi4cat al ase ad cel I yl ase héve Iess 5-4
pt-nrgr—and—hro—1i5-det-ectable—+estdual—H202—+h thc

solution. The present invention shows nore
ExaraphaBit ageous effect than those using catal ase or

; AR &edn RTRLUAG, BL Aol ShhIR AR rL
Canba&ed&@sMé@%%@st&ﬁachw ih Iﬁxenipd:eck wlaitst dme cellulase
used was I—L’rlm\é\%s’{ Ema magﬁcgthferé)a%!-sree%ged':wbr ICa?a]ase A or Catalase T100, ASC

200 individually. The result of the test was shown in Table 5.

Example 6
Combining Bio-polishing and Bieach clean up into one process with indiAge Max L

The procedures were the same as described in Example 4 whilst the cellufase
used was Primafast luna RL and the catalse used was Catalase A or Catalase T100, ASC

200 individually. The result of the test was shown in Table 5.

Example 7
Combining Bio-polishing and Bleach clean up into one process with Neutral cellulase A

The procedures were the same as described in Example 1 whilst the Catalase
used was Catalase T 100 or ASC 200. The result of the test was shown in Table 5.

Example 8

Combining Bio-polishing and Bleach clean up into one process with Acid celiulase C
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Fabric swatches were cut to about 5g each. One buffer
at pH 5 was used for this study. 1g of sodium acetate
were dissolved in 1L de-ionized water and adjust the

i 11 aoar e R,

e prose

e bea

er was

ﬁ_lS

usedh@@nCatalfsbdr 1Ghor ASD 20D cTiesrestilt pf thedast Wasbstogun inFalble 5
Mai n washi ng: The beaker was filled with 100m buffer.

Some hydrogen peroxi de

was added to each beaker with

E%‘?’ﬁi)lggﬁ\%}ﬁ?%te%e Catalase

Tahi@®@ steel balls as specified. In the neanwhile, an 21
acid Cellulase C was dosed to a concentration and
At @ aEE Ay pas TadgR i thelr ;T egper at BEgsgeas T aiisgdl Residual
Yo %5C an kept for 60m n; 2) Check;the residual t | 1.0, aft
Aty di oper oxi de Wi(FH PFE#04l de strip. BIM9 WRET Vat IO 20, atter
begin®hd er the checking, add the 1g/1 Na2CO3 in the | treatment
rachirelbeakerrthep—5—fai-sed—{-he-tenperatureto; € 0
Tand | PURESUT00 n, “4P%i ned. 4)' Col d, rinsé: Filledin
col d wat 8 andirinsed for|10nmin 5)| Spin off the wategr
SSOpFH BEirdafgel LfE | aNU VU0 € 0EYiEEse R) | VEAgUhe The Aesght o
0ss$ and EI ['1ing result on the treated fabrics., The
results BF theitest are shown in Taple 4. 10 Table 4
350pp02 Poatzedsalsea A AckdsaLel | Ul aselaé: Resi duali H202) R.B%ipg ©
At begi nE'Lng (mg protein /1) qir(g protein /1) after
treatnment result 000 0Q[1,5- 0] 120 Q 4-4.5
350pRo0op Frirefedun20 0 41884 Exa&fsl €005 ConbPridng 3.85 0
Bi o+ pol i ghi ng and Bl each ¢l ean up ipto one progcess
wi-t b Pripafast il una R.—The-procedures—were-t-h Sage 5
las d&RS0MREY n Exafipl e 4| whi | 5t the cel lul ase, ‘1%
350ppsed ImsgeManaf ast bana Rl astdashs cat alise used Avas 0
Cat-at-ase—A-or—Cat-at-ase—TH00-7ASC 200 Fdipvidualty; s The 3
350p esullﬁfogreqv#e%est Was showh in Table 5. Exanple 6
Conbi ni ng Bi o-pol i shing and Bl'&Ach ¢l ean up into one
350pPROC GSBAGH dk | MdT AgEg VBX | AECTH® plocedwsses were4bhe 0
Hhed—i-n_Exanpl-e-—4—whi-tst—t-he-eelHplase 5
lused wa¥eUBAl nafast Timha RL and’the tatal de used W
Cat al asbul#scor Catal ase T100, ASC 200 i ndividually.
350p§£3|c resgl-tpf—thetest—was—shounny Tabl§— 5 Exa@mphe| 73
celiulase A 100
350ppm Neutral 1.75 ASC 200 0.58 4-4.5 0
cellulase A
/ Acid celiulase 120 / / 3.5-4 0
C
350ppm | Acid cellulase 120 Catalase T 1 3.5-4 0
C 100
350ppm Acid cellulase 120 ASC 200 0.58 3.5-4 0
C
Example 9

Combining Biopolishing and Bleach ¢lean up into one process conducted with a Laundry-

meter at |

ower temp
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25 Conbi ni ng Bi o-polishing and Bl each clean up into
one process with Neutral cellulase A The procedur es
were the sane as described in Exanple 1 whilst the

CaA "’}P?%%}soﬁcgg e‘%ﬁe&ﬁﬁ@rt §%O’E{?rjr@£>rie ésp.g%lrgi%ed?rtﬁn Test Fabrics.

resu Exanpl e
Fabr@o&vkﬂtnfhafsgwaiemupm atssckutﬁ;g ﬂanbl Bl each clean up into one

P ORS8RIt LB B
‘phospissiél ana.20at aloamim gyac&bf){gjww?rrégalﬁésag@d inThie de-ésidet! vadftertThe process
was GRS BI AyHELY U™ TRE (R ae RO gy BUeY and two

p;ecﬁ@ﬁ@emuua)bntesult H2Q2 after beginning = treatnent /

rimafast | un 5 5 r fast
) M At Eaths Biaker o ind i PO biaBb e Fdpbg perorive
Ipums ?&d?ﬁt@abaﬁl ?&gtééFA\ﬂSuﬂS gggst%bssb;&uzg bggsp%mpﬁmn }hedmeanwhlle a
rt mar as | una nal
VaREUr 6 §-efuigse %WaémﬁﬁltPrﬂjP%‘"@”NﬁQolaég %&‘%ﬁ  Baed'8aded in

0. @én%ﬂp&a&re%@ﬂﬁﬁbh@B@@ah@Keﬂﬁ i69s6mathal ase T 1
4-4.5 r{—gﬂpmlndlAe Max L 69 ASC 200 0.58

2)- Qh@:kdhe,res\@w drapeygxige with paraxide stgel | ul ase A

TSRO Ay b 5y000 835 e PrRicofin sglhibasguducr
c elaiagiddbe temperatire te 80 1(ubag eur120 1Pmin, gr@ned.0  C

4) Cold rinse: Filled in cold water and rinsed for 10min

5) Spin off the water on the fabrics and tumbie dryer.

6) Measure the weight loss and pilling result on the treated fabrics.

Table 6

- H,0, Cellulase Dosage Catalase | Dosage Pilling | Residual
At beginning (mg protein /1) (mg protein /1) | result H,O, after
treatment
{ / / ! / 1.5-2 0
! Neutral 6 / { 4 0
cellualse B
350ppm Neutral 8 Catalase | 0.34 14 0
cellualse B A
/ Neutral 12 / / 4-4.5 0
cellualse B
350ppm Neutral 12 Catalase | 0.34 4.5 0
cellualse B A
350ppm Neutral 7 Catalase | 0.34 4 0
cellualse A A
Example 10

Combining Biopolishing and Bleach clean up with reducing agent into one process

conducted with a Laundry-meter

A 100% 460-60 bleached interlock cotton fabric was purchased from Test Fabrics.

Fabric swatches were cut to about 5g each.
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350ppm Acid cel lulase 120 Catalase T 1 3.5-4 0 C 100
350ppm Acid cel lul ase 120 ASC 200 0.58 3.5-4 0 C5
Exanple 9 Conbi ni ng Bi opol i shing and Bl each cl ean up

| os WD 5% R 10008 heoono thitdachell Pri g L ekBafin dhvaroser

phospteky bied W«”;!S1@Q@dﬂhﬁ&@&ohﬁ@ﬂﬂeﬁeﬁ&hs&ﬁmﬂrih d&.de-iradadi water. The process

L S

piec&idvfw@m'ﬁ@bn@hosphate and 0.201g sodi um hydr oxi de wer e
di ssol ve L de-ioniz

s 15 QTR THe boBkery it B TR (RARe s Fagyperoxice
V\Md@, é&%ﬂtoﬁ@&é&beﬁd@@ gwuﬁzo Btﬁﬂb}?!l@%sgrpeel@adﬂ Iﬂ1aﬂh5|meanwhlle a

Mai n_washi n The beaker was fille
DUaR] COMESPAIGacHPaBar Gt de oTHE R {5 dgreoent (sodium
b&@b@&ulfﬁ‘hé’{@ 2hbredigel atéam* 50) afasSpRedfih @thn fempeheure was raised to
nmeanwh neutral Cellulase B was dosed to a

cEhceRnt &epldier BA@Icat al ase A was added in 10 then
10 2&%@%&%&&%%1%%2@ gg%xﬁc%\ﬁ andigkeptp for 60min. 2)

roper ox de wi th peroxide strip.
3B)Inadivetiov aftearine Aheeting, P@Ctﬂhlécw/lnﬁaz intthe maghine/beaker then

t he a he
t aser At e R a et e R bl S B e od. 4) o o
4r|cnﬂ@nnEeIHma@H inrcotbivatenaharinamd farii@séd for 10min 15
5)..Spip,off on t fabrjcs and tunble dryer.
SB)SW)EBQG?%W?{? {Rémﬁegﬁﬂbr'lcagggg‘ﬁ'aglﬁlGirY?{hg result on the
15 6] Needwde frabréight losdTabd @illthgH20at Ge iaulrested Do mge
Pilli Resi dual At begi nning (ny
The Fﬁ?B@%&St%?EOSS{(Qg%S B @n??b/[? “result H202 after
treatment / / / / 1.5-2 0 Neutral 6/ / 40
c§l | ual se B 350ppm Neutral 6 Catalase 0.34 4 0

Tabl
H20: Enzyme Dosage Reducing | Weight | Residual | Pilling
At beginning {mg protein /1) | agent loss% H.0, result
! blank / 0.6 0 1.625
Neutral
H.O, 3580PPM | Cellulase B 3 / 2.9 >25ppm | 4.875
Neutral
H:0; 350PPM | Cellulase B 6 / 4.3 >25ppm |5
Neutral
H.0, 350PPM | Cellulase B 12 / 5.5 >25ppm {5
Neutral
H,0, 100PPM | Cellulase B 3 1g/l Hypo | 3.4 0 5
Neutral
H,O, 100PPM | Celiulase B 6 1g/l Hypo 4.9 0 5
Neuiral
H,O, 100PPM | Cellutase B 12 1g/iHypo | 6.6 0 5
20
"Example 11

One bath Biopolishina. Bleach clean up and dyeing conducted with a Laundry-meter
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cellualse B A/ Neutral 12/ / 4-4.5 0
350ppm Neutral 12 Catalase 0.34 4.5 0
350ppm Neutral 7 Catalase 0.34 4 0

cellual se B
cellual se B A
cellualse A A

rc%la@é‘& tﬂ'om €& Fabrics.

i PR Pt

BBl

onold RloY.a

0 one

roces

conduct ed
Fabrinistvatehek avemd oyt toetbeut 8g 26690 460- 60 bl eached interl ock
cotton fabric was purchased from Test Fabri cs.

Fabri c

s used for this study. 2.716g of potassium

Tab%\ggbggrlv\g,g@ﬁ@ cut to about 5g each. 24 One buffer at p
. n.

drogen—phog
BPEeR in 1]

phate 3
mp]ﬁrll

na 0, 20

sodl um_ h

dro
s

! gzgg,lv@ eSample 6

conduehiedesaM t h 3

Laundr

2Pl

oFE TR ot

l TTTIOO

The mﬁa'gker was filled

YV

Wi th T00M Buffer

wachi-na-:

nd t
BPT

,e of
?OOPQHLE

re- gut |

1-0)

bl 12

IVMI T TVCAOTT1 Ily.

Neutrbmeﬁleuase ABoaRinhy d

LELILA 2

rogem p

s/Lad

w10

ded /'t o_ealme/L /

&%%?ase A(p:{otelnbljjzo 3

t fﬁilmgg 4

ed. In tNQ 34mei

freatinwht €,
P@@q’meﬁﬂ)@ﬂaﬁn ar

gutT al U

dYedfic

et-t-ot-ase

i N cade

Nt 2% Qmﬁu

dosed 1
umYe owf

) d

3% owf 3% owf

ROVASHIPNEE.SR Ak

by g yi,at

edyas,tHy pe), oyas

agddad |

N3 o, ben

3% owf

cemrper at ure wWas
Boacioi dQABENE re

rar sed
L daart H

TO 55C
J/{‘i%{ﬁ‘j’ér

and kKep

'\Y?‘%lé_m

[

1T0f O
E /e ox|

1

m n.
i 3paowt | 3% owf

str ih,s@) | nacti vmdgqn Afigoar t hesoghecki mgg/1 add dobe 80g/1

17T, Ng2ooB TN ¢

Sureae-t.o Q

n(‘lsn’ﬁ 4

or

Owt: ?ftrﬁfy‘é&l&ﬁfzf’ﬁffﬂ@ﬁ in cold water

|ne/ eaker_then 7gulseol t/;@(g/(]:u
)

) 5)

10m n

Rty AESi gl dRsOed in 1L

Ly 20g/1
U

OUo AaUarmMu anm LAY A |

and rinsed for
Spin off the water on the fagrl

6y Wit dutinr ahaldht Wesssedier t

de- lor’ié&ﬁbﬁgr tf)%é@'s@&i to é_beTHee&%Eés?s Rhs Eaﬁjdc% wit 8 L%hﬁm m8ter. The

me Dosage Reducin

beakfaangilac wet [ DR S o iSRS Sl HO6) - o agent

1)

2)

3)

4)
5)

AR A&S8bAn up, BbRKsHing And dPeidg BPSress:

The beaker was filled with 100m| water solution at pH 8.5 adjusted by acetic acid.
Some hydrogen peroxide was added to each beaker with 20 steel balls as specified.
In the meanwhile, a neutral Cellulase A was dosed to a concentration and catalase
A was added, following that certain amount of sodium sulfate was added in, then

raised to 60°C and kept for 15min. Check the residual

temperature was
Hydroperoxide with peroxide strip.

add certain
the

machine/beaker and run for 45min, then dosed certain amount sodium carbonate

After
(three kinds of dyestuff from Argus) in

Adding dyestuff and sodium carbonate: the checking,

concentration of dyestuffs

and run for 45min/6Cmin. Drained.
Soaping: two steps of soaping process were conducted following the dyeing
process. Filled in cold water and added 1g/l soaping agent Dekol SNS(BASF) and
raised temperature to 90°C for 10min. Drained. Filled in cold water and added 1g/|
soaping agent Dekol SNS (BASF) and raised temperature to 90°C for 10min.
Drained.

Hot rinse: Filled in cold water and raised temperature to 70°C for 15min.

Cold rinse: Filled in cold water and rinsed for 10min.
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15

Neutral H202 350PPM Cel lulase B 3 / 2.9 >25ppm 4. 875
Neutral H202 350PPM Cel lulase B 6 / 4.3 >25ppm 5
Neut ral H202 350PPM Cel | ul ase B 12 / 6.5 >25ppm 5
ut r 210 Hypo 3.4 0 5
%Eh”t?fg{heﬁ&%% ngkﬁg@%ﬁﬁ %gré’% 'g/1 Hypo 4.9 0 5
7)  Neusve thERORhglREPRWh G Eralamdefatalc]sz 1g/1 Hypo 6.6 0 5

20 I 1 e bat | opol i shing, Bleach clean up
The A ol SRR ba Nt 2 Laundr . ot or 25 A 100%
460- 60 bl eached interlock cotton fabric was purchased

T blf om Test Fabri cs. Fabric swatches were cut to about
B each. Table 8. Dyeing recipe 5 Sanple No Sanple 1

Sasiphe N& Sanpl sangleSanplaepid 2Sasphge 5 Stampleet b Sample 5 | Sample 6
ReGiderHgalbsforsed Dosage Hn@ 300ppm / [300@pm [ 300ppn / n/a

Meditar dabst@e| | ul ase A(protein/l) 7Zm/L [ 7og/)l [ 7ogll [

Cat Billmge A(protet-h/L) 034ny/ i 4 Pang/ 1 1@ 34/ {25 1.5

Reacti ve RED BF-3B 1% ow 1% owf 2% owf 2% ovvf 3% owf

3%.0 | 2
R R e
clearowp, 26-owlishBth enfl B9singviprieessoal oy /inverdgn 1W'6}(Dg$ pombmation of

can S8l SRS o SRR SR 00l compsr

the ssmratacicmoaetsspH 6.5 was used for this study. Acetic
acid was dissolved in 1L de-ionized water to adjust
pH to 6.5. The process was conducted with a
L alinplatg nise petent HEpelications, and literature references referred to herein are

hereby incorporated by reference in their entirety. Many variations of the present
invention will suggest themselves to those skilled in the art in light of the above detailed
description. Such obvious variations are within the full-intended scope of the appended

claims.
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10 beaker was filled with 100m solution and two
pi eces of pre-cut fabric. 1) Single-bath bl each clean
up, bio-polishing and dyei ng process: The beaker was
filled with 100n] water solution at pH 6.5 adjusted by
acetic acid. Sone hydrogen peroxide was added to each
beaker with 20 steel balls as specified. In the
meanwhi |l e, a neutral Cellulase A was dosed to a
Clabmscentrati on and catal ase 15 A was added, follow ng
that certain amount of sodium sul fate was added in,
then tenperature was raised to 60C and kept for
1. 1Brine-stéh ecdcesh éor roesibthad| biopdfidhiopendxilekehvdledn prpbdieating
u | 9 -
cen@%%e%qtaﬁnﬁ‘?%%gﬁfégé;oﬁz éc{]m;?rfé ﬁstfe{% s &gf}é&gﬁ&@% faﬁfu[f?ﬁh (i
a cetamseearid(qn@scf@ﬁm@giescﬁmrfg ﬁg@mfwf@u@)nngrmdmenzwomde and
(i) 'EHEQE'IJ‘%eb%%m ang. ;f ik ef Qﬁdlgrs'%@m Jah%‘dt@%egaﬁ%ﬁrnér@ Bdded

nount soO car bonat e run or 45m n/ o
simpitanasedly @)segoatialy wwtm@ cotldpse &F asHrge rglufpocesisinirg &e
fapgonducted follow ng the dyeing process. Filled in

cold water and added 1g/| soapi ng agent Dekol
SNS(BASF) and raised tenperature to 90C for 10m n.

2. Draé nﬁ@ce@ | df eglainh ﬁol}vﬂeﬂéﬂ‘ e{heaﬂéilu&ﬁ,@%nwmg 2fbric further
soapi ng ent Dekol éBASF anﬁ( rai sed tenperature

COTRRSIS§® GAGF pi@ﬁ'l“rfab“clas‘d?}h fwodpndigitk- i nse: Filled in
cold water and raised tenperature to 70C for 15m n.

Cold rin Filled in col r_an
o b procses ) g o7 WS RuReRbiibenE JeyPR gtomy Rhecies of
Humml e Theyermycef) Beakus e Tribieodaribi nBusaesul, t Myvetit@hthora,
reated, f abr T resulds.of  t te h
Phaﬁ%?cgaste 9?561 e Sgy%é% c ggﬁﬁ_}/@%& Sﬁém?ﬁh%ﬁ'ﬁ Som?fapfa
Asrgredingloe GéoBanpl e 5 Sarrpl e 6 Residual H before 0
nfa 0 nfla 0 nfa adding dyestuff Pilling 4.5 1.5 4.25
1.5 4.25 1.5 As can be seen fromthe above table, the
4. f Abeipoxeess ehtlaich 3.rwhareinghe celilasehb dgoved tomalbialgyia terrests,

Mygé!@,gﬁ@b}asmeﬂﬂopg?ﬂ dy 6l %%%%S .Fn&olaﬁna r}y@ggl BRbbna

] nation catal ase and ul ase have | ess
haryanumn@s;eﬁﬁ@rﬂwsaacg@%%ﬁ@ﬁv“éﬁe{gﬂwswq%ess ti me conpared
to 10 the separated process. Al -patents, patent

agﬁl ications, and literature references referred tf )
BiPFOSess of any of the preceding claims, wherein the cellulase is family 45

cellulase.

6. The process of claim 5, wherein the cellulase is selected from the group
consisting of a polypeptide comprising the sequence of SEQ ID NO: 1 or SEQ ID
NO. 2, or a variant thereof.

7. The process of claim 1, wherein the catalase is derived from bacterial, yeast,

fungi, or animal.

8. The process of claim 7, wherein the catalase is derived from bacteria such as
Bacillus, Pseudomonas or Streptomyces strain; yeast such as Candida,
Kluyveromyces, Pichia, Saccharomyces, Yarrowia or Schizosaccharomyces; fungal
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hereby incorporated by reference in their entirety.
Many variations of the present invention will suggest
t hensel ves to those skilled in the art in light of the
above detail ed 15 description. Such obvious variations
are wwthin the full-intended scope of the appended
clains. 27 Clains 1. A one-step process for conbi ned
bi opol i shing and bl each clean up of treating

suchel dil asBmennkRl 18o)taIRNuB el hspergiliGs, | ajvplnﬁus COWédJﬁéditQum
the step of treatlng the fabric mnthr§ ﬁéﬁ$

BeHRAFBH. & HOUAR S 2l CTOAUBIHY RIAOY o RGRRCHE iy Bh-OuBH™

Fuﬁ?l(ftﬁ?(l %ﬁnaﬁ@fﬁie( | Mucer, C@Ncbhgﬂﬁl@ara\mﬁé&jdmn@e@at aNas®spora,
and/ or chemcal re

ent
PRIV e AR b, S ERYEPT TS WTRDS cBIPINSRSe Flowotus
ScifrordlyBurs o lTwaraamyce N AL Midaged eTméfahm QolyhBciadiufhelrametes,
wSRRES e el Sheiel B S nE R SO
as wool and silk. 3. The process of claiml or 2,

9. \M:}%eeprncésge ?la;n%’l I8a Sher | tﬁrl Va?ga%er ﬁ%@%ﬁbﬁﬁ? H‘Termophrlum

HUM"c'o ces,
cat@#asapf SIE(Q IANCES, mphtdmen’atherel)s Phaner ochaete, Irpex,
Scytalidium Schi zophyllum Penicillium Thielavia,
Aspergillus, or Geotricum 4. The process of claim 3,
10.wibe proceshef daim Ui whareingheleadugind dgeohis Fadisnabyresulphate.
terrestis, Mceliophthora thernophila, Humcola
i nsol ens, Trichoderma reesei, Trichoderma 20
11.hdhei pracens #isper §f IthePreredingaciains, aHErAspEiegFenagstration of

catPa8€ls i the! figR! GCRSH (P(ﬁOﬁ’fQYperelrﬁlrtS (% ;@rﬁﬁeﬁiﬂr@ the @étélb‘hquor
wherein the ceIIuIase is cel Lul ase.

6.
preferRblyp?- %H@% Brofsin/itp J0RNg, Pf%ﬂ@# é"“ﬁ"’f PW&%@%\{ Pdpag @R?f%mff to about

1m@Blorgired fromthe group consisting of a pol ypeptide
conprising the sequence of SEQID NGO 1 or SEQID NO
2, or a variant thereof. 7. The process of claiml1,

12. V\ﬂﬁéeﬁrﬁcédéeofcaiﬁ)ﬁb&?eﬁe ip$ecdae!t’rigveldlnﬁsr onhdrat el ad:r;ceym'aﬁdin of

chefiesdriand ool T ind bl T B et Eb Ty s dpteliguor,

prefBeabiyl 0. UG/ to Badudostpredsaidy 0.5igh épt ohyces strain; yeast

such as Candi da, Kl uyveronyces, Pichia,

Saccharonyces, Yarrow a or Schi zosaccharonyces; fungal
13. 28 he pedreas ofemeriohe praceSogtcidimdi wimgreiadpe egeyrhgisoncentration

for EBBBI'!%%Q‘ is’ﬁy{h%orgﬁgc’é gf #5Hh 0.01 mg protein/l to 1g protein/t of the total liquor,

more preferably from 0.1 mg protein/l to 300mg protein/l, most preferably from 1mg protein/i

to 150mg protein/.

14. The process of any of the preceding claims, wherein the pH of the solution is
between about 4 and about 12, preferably between about 6 and about 8.

15. The process of any of the preceding claims, wherein the process is carried out

at a temperature between 20 degree Celsius fo 80 degree Celsius, preferably

between 50 degree Celsius to 60 degree Celsius.
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Bj er kandera, Hum col a, Ceriporiopsis, Coriolus,

Crypt ococcus, Filibasidium Fusarium Mgnaport he,

Mucor, Myceliphthora, Neocal linmastix, Neurospora,

Paeci | onyces, Penicillium Phanerochaete, Phlebia,

Pironyces, Pleurotus, 5 Schizophyllum Tal aromyces,

Ther noascus, Thiel avia, Tol ypocl adium Tranetes,

M crococcus or Trichoderma strain; or animal such as
16.piAgore-step prdvees fdrenverhined. bidheh gearcepsbiopolshaignarg] dyeing of

rei.n the catalase |s . .Scytalidiumthernophilum

tre%ﬁ?ga?)éée Mot ! %S%a%%@nggél a variant thereof. 10 10.

The padmggss'ntwf thed adgmedys whitien nan hanzyeeusysigmadpnteraeying

sodi u e. 11, The process of any of the

pr eceggf &%Fbjérg)la%v\her ein the concentration of

cit al a@dang gnienzyrhe sysiagdoobiofnobiahiog,oonerginpiter € and (i dake

1g pr I

oot el Rt R B05he T Ph e e it SRR o Mg e

pr ot etaxiile. ey about 1mg protein/l. 12 The process of

a;qy °§uM\ﬁn&{tﬁﬁeﬁﬂenQq@@%n&iuM}PWhnoﬁ@eorCﬁzBQ@ E8LffO8nd
chem cal reducing agent is in the ran%(e?dgifa)étflrom

o 01 Brvbatiggtoe tpyfiledpr @ Refficigpllime tgeteve ®rably
O 1 g/l to 3 g/l, nost preferably 0.5 g/l to 1 g/l.
The process of any of the precedin
17 yilbp doEee & SRy 5. ORISR eI Bme PEte .fsbaam%”%avqrgge"
perbXidé RempAs@ecatdiadg.om 0. 01 ng protein/1 to 1g protein/l
of the total liquor, nore preferably fromO0.1 ng
protein/l1 to 300ngy protein/l, nost preferably froml
18. rrg‘hpr prtoeénd lof @5imt ol 615@nhgrejr dihei anzlmel dystdine for bopsBshing
the precedi ng cl ains, wherein the pH of the
Cm@%Fﬁ?%Sﬁ”? bet ween about 4 and about 12, preferably
bet ween about 6 and about 8. 30 15. The process of any
0
19. ;TP% szo sgco‘?%lla{]rqaﬁélf gvnﬂ[;ége?ig }’éﬁt?l:e @Le@t (negf Qéc@ﬁ%%ﬁzg}n‘?e system for
rem@yirgi hydrageng@rakids: dee iGeliwtion timsrigerlags fhan k&eﬁm@s 50
degree Celsius to 60 degree Celsius. 29 16. A one-step
process for conbi ned bl each cl ean up, biopolishing and
20. d?éﬁrﬁ@oc@ﬁs of glaigt 1 Hgvhessinithedyestiyfl isirpgttvesiien,
conprising i) adding into the aqueous solution an
enzyne system for renoving _hydrogen perOX|de i)
21. 2 AW HEYER ORRPRLos \wereRsINg () 5 65“5%[5? SRy 2 W%'P'%?'rfeducmg
agedt & ré:ﬁwbwﬁ?ﬂy&rhbén bakRidePARLE) Sd Balitzzaeousl y or
sequentially in a single solution containing the
textile, and

22. The enzyme composition of claim 21, wherein the enzyme composition
comprises one or more additional components selected from surfactants, stabilizer,
wetting agent, dispersing agenis, antifoaming agents, lubricants, and builder

system, or a mixture thereof.

23. The enzyme composition of claim 21, wherein the catalase is derived from

bacterial, yeast, fungi, or animal.

24. The enzyme composition of claim 23, wherein the catalase is derived from

Scytalidium.

30



iii) supplenenting the aqueous solution with one or
nmore dyestuff and incubating the textile for a
sufficient time to achieve dyed textile. 10 17. The
process of claim 16, wherein the enzyne system for
renovi ng hydrogen peroxide conprises catal ase. 18.
The process of claim 16, wherein the enzyne system for
bi opol i shing 15 conprises cellulase. 19. The process
of claim 16, wherein after step (i) of addi ng enzyne

25 e Pieofls REENAAR o CHIRNEDS WRaGth Ofe rilfapddd By s

celwlewem 16, wherein the dyestuff is reactive dye. 21. An
enzyme conposition conprising (i) a catal ase and/or a
chem cal reducing agent for renoving hydrogen

26.pdihexérdpme axrvdppsitipn aof i tasgherdd 12 reduningepgses sodium

Sit i On of claim 21, wherein the enzyme
hypco%%
osition conprises one or nore additiona

conmponents sel ected fromsurfactants, stabilizer
wetting agent, dispersing agents, antifoam ng agents,
| ubricants, and builder system or a m xture thereof.
30 23. The enzyme conposition of claim2l, wherein the
catal ase is derived from bacterial, yeast, fungi, or
animal . 24. The enzyne conposition of claim 23,
wherein the catalase is derived from Scytalidium 30
25. The enzyme conposition of claim 21, wherein the
cellulase is famly 45 cellulase. 5 26. The enzyne
conposition of claim2l, wherein the reducing agent is
sodi um hyposul phate. 31
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