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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 nmethods and conpositions for
treating textile, and nore particularly, to methods
and conpositions for one-step conbi ned bl0p0|IShIn
ArRrooessactor Camhiped &iaPR elishinganc Bleaah |Qelem+up
a system for renoving hydrogen peroxide and an enzyne
system for bio-polishing. 10 Background of the
kajbmvﬁﬁnﬁuynuUaually, there IS a process to renove the
si dual dro rOX|de after . Bl eachin e.
| R @ eRbE B AES fbetode iSRS ReRg 9% A gy Be, and
more %@MEﬁuﬁirlyt thR}‘éthod@%dl &mpmﬁdrﬁgfot hae%d‘lcmmbimetietﬂumlrsgmg and
gents and the other i|s ﬁﬂ % use of ca%alase h g
b'eacﬁsfﬁiﬁ@n GP CRMATSEY 28R CENEe IR AntYSIPe %ob%n“%‘f’“g ydrogen
peroxitRearilf #PakAe 8y s eessio-pbhstihg.ch may invol ve desi zi ng
(for woven goods), scouring, bleaching and bl each
cl ean up, produces a textile suitable for dyeing.

Back@rmePbi thiilRgemBorlone before or after dyeing. Up to
now, the Bleach Cean u e| ng ar

P Bi oPol j Shl n P%} g

dbAdaln 188i5aintd PEIESS. SAreBp P ?sfﬁ? YBL98ET Eﬁf%@de after

BleachﬁmgaTﬁ@r%%ré lti@rebﬂ(ﬂﬂis@%ayotfo doie paens Wdéfﬁ:&g walhﬁbr several times,
npr oves fabrlc ’{Qthh re pect t o han

one 16, BAFG it Do PG R i 69915 @13 206 GHGaE Mgy the Use of catalase,

The Ll%h @l‘ 'cﬁﬁalla@@ gad bBEorRb ahaet &fid Ztﬁﬁembdu&ﬁs'rﬁézgﬁ'eﬁérdtlon process,
ncreased gl oss/ | ust I npr fabri

er
whichrfaﬂwraw*ven%ersgé%geéfoa PYBP ORGPt ﬁ“e%'“&ng'eﬁﬁ%'i‘a\?é‘a‘c%?%}c'ea” up,

produ@@§@H@ﬁtﬂé)éwt@bl@‘f&o&iye‘irm Blopststihy id a&%b@ﬂoa@er aflett Bgesing. Up to
processi n% the manufacture of knitte ?%gp%
S

now, %ﬁ’éﬁa%%ke?eé* @&Poﬁ?@eawﬁg%rﬁw.dga@ L gepRrat

eAd BiékeSisRIinGY Bio-PeRsHIh@ Gs abépﬁﬁ:ﬁm ﬁgatrrmhjfﬁge yarn surface which
dyi ng/printing and fi ngf]shl ngrtdée B. Bl each

improY$e 136N oNE T WD d8BHTth g & %Wpﬁe@%ﬁrﬁﬂ?eenﬁ% mbst important

effect§ ObOIRBPoligHiY Idahese bﬁ@*a@téﬁzé@sw bl@@§quzﬁn§ncﬁC|billmge mcreased
adequat e V\hlteness and d der to ob

aloss ety LN GRES TATie.viEieeEyt GHFPIB ST ar AT AT water

absor@@ncfya%—@blléhubg %§Djally| ﬂaké§ pldde@GeIRaMEt totdssaghot ﬁh@nmanufacture
prioor to dyein This enabl es one to obtajn

of knBieBLARS ProBEe Do anbBESFS59 CAMRAES (UERrERT 28or At desizing.
soour@ag Bic@BhinBYWESIRE BRIPKidRg dridsirignnyati ves and 30

CEeob3R GRS Ry frocaase RSB b S uREASI Byibe coored

impur@EERSorbes axssHBe iy ERE achietB BS@Ne Whetehbdy @ncﬂﬂﬂieewhlﬁm In order
this occurs it <can interfere with and have an

to obgﬁm é&aroﬁu@u&@au@h@ &@,%e?tﬁgcg fvlarpﬁ gﬁrtlnga yatg;bgaﬂzrfll Fgres it is

necesBXAMR Readredehd plrﬁ)rd&(@@ei\hberﬁstdh@b@éemle&oIdbtapﬁ%\tgd'ﬂd ground fibre.
totally dest rogefed Dest excess H202

From e SEHAE 31 HEFIca0 PO 46 (a6 THOGSREN EPi@ARey s derivatives and

additiBf QF6&$ots ThatSrefadiebserdRiddosre dyherdpl Vs for Gt aﬂeasl@mgOprocess
the substrate. In order to obtain con%l st ent

HOW@&%\IQP{‘?’"E"”Yé‘é‘&P%%pWOf‘Wed% CPRPIGANELTRES 3BF WiEh this ocours it
can ifteX%éid ®8h ahd @Bk eAciyVEr £aBHa oI stiiseRodntsdiiengysstepainichic dyes,

for example, reactive dyes where the dye is in part or totally destroyed. Destroying

excess H,O, 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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are usually perforned separately because it is very
difficult to conbine the enzymatic processes due to
processing constraints related to pH C. Dyeing:
are LQM@I'IW?e%m{e%XEééa%te'lysb@cf,ak%@ i€ g desiEtult dob@ ik Re IS tenzymatic
ant and expensive single step in the
proce@ﬁﬁwaﬁwwﬁgswg £enatiainds fIBEdds Pihd gar ments. The
g Whyei cwe%ef%f Qéxtﬁé’se% 8ftén @8Rsill A0, b@“the rhdst -important and
etc. car bon ant h uinone and indjg
expeRRiys GHOIS Blep, méparmwfa Pﬂn%ﬁatwli@pfﬁéﬁwﬁé’eh%@eﬁﬁﬁd The major

c[ass@@td?a&%yﬁm %%0 'ﬁjlénothﬁﬁeh@-yee?c)ceﬁrtb%hw Wt%@ﬁiﬁ@ﬁ@ and indigo
grou whi give rise to color. These chemi cal

derw@tweagt gyanine, c@fns@net &&I@ww{r@@taﬁn%ean%paﬁwaéocer?ema dysdagse dyes
conta'm echrc‘/rﬁ&pho%” éf‘érups aW1&1 d &k t@%lé[eamés\ée cﬂé’rﬁﬁ;a! 8s?truc’sures
defined 1n Col our ex. Three of these ¥e tc?/
Consﬁfhiﬁoffﬁiﬂ@rédﬁeﬂwpé’ét‘1V@n‘7|?®@l§ct B oYRl1 BUlfHE c RERF- sHH e, Feactive dyes
as defbd is Yhd @rolcﬁl?qn@ép'ﬁrgé’gﬁthe-EQQinL{SJB%@hv@fvetﬂ?omdatlon/reduction
oxi dation/reduction step in_these dyei ng procedures
mechiagisfy | Chates!ive aagezois dyaseTie dnrress pisibe idatigRgeguction step
in the%@ldﬁzglrfg p%@é&ﬂre?f@&e@fﬁa‘nﬁg tﬁé‘@y%@ﬁ PGt RCEHHBRILRY nd a soluble
formed in elrther a batch of continuous node, with
fOfmthe fabric being contacted by the |iquid processing
Stﬂrﬁ@e&‘slﬂ@ &R?H‘yéﬂﬁg%ibrbc‘éﬁure%%ré%é@forﬂ@mm 'eﬂhgpé‘tﬂampélrscontmuous
saturator I s used apply chem cals t
modef, AHih e fabrie beitgi eantadied baghe didulsl pregeetng ﬁfraafewarﬁ}@m width or
rope YARRI il &@1’5%08&‘% ﬁ?@th&o@a%téa‘?@raﬁcﬁlﬂg%s% %eappﬁ* CH’@%BMQQO the fabric,

section Par es th bric he next

after whw@ébguf@wlogﬁéea %lﬂ@cfmm@w%e th%éh@ﬂtﬁ?l (pachigfakes place. A
washmgaée%tsbﬁ‘ ti‘?@?\e%r%bgn‘&stﬁé '?Qorﬁ?ﬁo? tN@ﬁéﬁWo&&% HPREL C Ha%eh processing
circulated throu . After a reaction period,
genetalle taesmlecd © %P@ﬁéﬁh@ baﬁha&sfwéby ﬁhﬁs@@flamﬂcvﬁéaﬁeé@rough the
bath. Z%f@?%nrséénohspm itRdl- ch%ﬁ@&@tdr@%gﬁe@a%ﬂ?ﬁt BhRsed and the next
pr ocessi i nvol ves a conti nuous application of
Chempﬁ%c@ssﬁﬂ@ge@héﬁﬁ%@lmﬂ@v# obRdtbaigha PHORASEINgerip BdvesyA chontinuous
' h WMerOlin B Ease of coid
app!tc%ﬁﬂlohnﬁlgg ar dﬁfgscg%gﬂcﬁgiﬁ@ %gtacdr?&c%ﬁb?nuous i%r 5€ o160
pad- %’f@b@mhtrhﬁow PAdoEaENS- et hods are 25 used, bl each
cl ean up, biopolishing and dyei ng steps have not

her et of ore been conpatible, due to the broad
v&Reioardiess fwhasher katehsophiseais: of Aisearusts PaE-hetdppethods are

used C%%%HU%I&%V upl tbi&ﬁﬁmﬁ;‘ﬁﬁnaﬂg‘:@f@ﬁﬁ ystESs e mdf heretofore been
herwi se treat the fabric or to replace the treating
compatblat [dsme !t Etandsnad| GABHOT | Buspaionsi BIRGETS i rrchel The steps.

Consgé{@érﬁ‘lg Jtmgsoee%h@é'ceesééyQO ARe b finbh@s@kdeal ﬂ{e fabric or to replace
har noni zation of these'three steps so that they can be

the trpafifcosateiiprisrbaiwsen Sleagh easatyp, bidrelipaing @.nﬁmﬂy?meowswhere Is a
need ¢ trﬁee%?&tﬂaﬁl}nlo}ﬁnzaﬁgn @ﬁtﬁe@e%ﬂr‘é@%@@pi&@@?ﬁ%&%éd BE performed in a
conserve materials, and reduce the waste stream
Smg*@’s@ﬁ%r\wh%ﬂﬁe"tﬁ@”itﬁvwsﬂ)bﬁr ‘Fﬁ@‘#%’ﬁ@l”lé sq [36 tpr¥welen processing time,
consér@é’ﬁ%er‘ws pefrfaivr'eg§§e %e%@st@tsf"r@aﬁr ocess for conbined 35
bi opol I shi'ng and beach clean up of treating textile,
conprising treating the textile with (i) a systemfor
summaPP¥i (e Y EhEERN peroxide, and (ii) an enzyne system

for Diro-poris ng
Therefare, 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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2 wherein the systemfor renoving hydrogen peroxide
and the enzyne systemfor bio- polishing are added
simul taneously or sequentially to a single solution.
whera_ihethgr%?éﬁ i r@h@ﬂﬁ%'ﬁymd&naﬁ&o?@@%}w& @ni&ﬁn&%@st@@n for bio-
further conbi ned eing step and perforned in a
polrs@nagr%a@@ﬁ%&lmyﬁan@%}yﬁmuﬁmaiIddﬁm yegle sPeEeh cl ean
UBrhe groBb&et 'b?dﬂoﬂ&nﬁ(ﬁ‘%n@y@éaﬂﬂ Qbar "pALANGel @XhE! @omblned with

conprising (1) adding into aqueous sol uti on,

dyemrﬁzymnéwﬁém%m # sifsla ﬁ@umrﬁo@@@%ﬂ%ﬁoa@mq@ lP')?ach clean up,
b|opcﬁ’ﬁgﬁilh5%n)@@y@%%’mre%ﬂﬁé?é'Qtllé)rcorrrﬂrzgmBql 'a%‘@i‘ir@gntd/‘m%reﬁfu@ous solution,

| ace si mul't aneousl Yy
an eRAEIRYSAN] fyrurﬁmavmgﬂw@m@bp@@mﬁ ébnadding ﬁg ¢vyme system for

bio- pB@fﬁi‘;d BwnhdBfh Eiebl Iy %H@p(lzlf'{@&t biget 1B LAIMERILE %pls'ébhémiaﬂy in a

one or nore estu and 1 ncubating the textil
smg!¢ @pit%sowont%m@@nth@ |t¢eéflfe A filese igraantinpotheesq yaogs solution with

one E,T Ricps q}}/leé't’u]ffg&?d WEeshihd tﬁec‘ééﬁﬁ‘&tfbﬁ’% %lelﬁrﬁﬁgr@bé%:eve dyed

he system for renoving rogen peroxide is th
mXt”fé\nzyms system conpri ses catal ase, and the enzyme

SPaETLO the b(? e gg"’ y§h‘bﬁ&l\féo 1y W@fe&fﬂl)} Ufe€ s ?ﬁgﬁ'lorfor removing

protease. Pre , e systemfor renDV|n% ydr ogen
hydrqg@ﬂmr@ede & tbhemzeaP syslencegpipematalass aaddhe gezyme system for

bio- pSWﬁbeccﬁ%{&jDs%@cfeﬂﬁ {H é%ci?ﬁrl profidag s celluase and/ or

r ot ease refera textile is
cquf@na@b/em@oems’eﬁmurfcwgemovm hydregsinesraree sschespignl rggucing agent,

and tﬁé’%h%ﬂg@ SY t@ﬁoféfablor;%ﬁ@ﬁm? FARLRa fsla 'a'?q@fbr kyeg&d 1, or

ereof, or mxtures o t hese f| bers
t Begdenadly, tmttﬁx%!?ntSh@@liu@Sﬁcamté@m@roroph!éliosmfa@ﬂ@ﬁ, such as cotton,

viscodd, Pé?6§ rar% efrféhal% II fsrhﬁﬁg%lsltﬁgré’&feor'n%xtg%'o’(g@ fiUBe fibers together

speci es o Ml col rmonyces, 20 Bacil
with synthelivd@easrms OthEU@ﬁrﬂ’abﬁﬁeHchl i opht hora, Phaner ochaet e,

lﬁ %rab@cﬁﬁéal ée(iilh}éﬁb |3599h\?é?f’l?%lrr{ iﬂbcz@@nbfc'ﬁvlulrﬁré’éfb Thermomyces,

avira, Asp | us, um and nore
Bacffw,efTéipa@qfefmﬁh e‘:US@é’UWUI Mgfeefmh&fwra vBlanarephapie. efragk.a Scytalidium,

Schrz}oﬁé%lﬁgrﬁi'séew.@ﬁ'} R ILT B gelﬁgflnqg) RRId @it £R) Rore preferably the

cho erma ree i choder ma "har zi anum
cellulasepds g:ielrlvaé feara| Gatlawa faﬁdsthAi%majMnhﬂsorﬁu {:mrm%?lfa Humicola

) Pr ef er. t.he cat.a Lved fro
insolgS TPt p el Bt Ll p e e Ao B Bl Bethalus, and
Aspeygemfgtmg@ych as Candi da, Kl uyveronyces, Pichia,
S@p?g%ﬂa ec“}galﬂgg N Iv&ﬁl?rro,gg g(::téﬁg %ﬁg#g%ﬁﬁ&SPseudomonas or
Strepﬁsuﬁml@aﬁrajh U adB] s&fchaéﬁj@aardi'ddg miﬁ)gxle&;mﬁﬁsl poshiepSascharomyces,
ococcus Filibasidium Fusar
Varrofiy g RS ORGP a0y SdbIR S, ~REGIeRI T n S lus. Coprinus
Aure&!&iﬂcﬁﬁtﬂOLEBjer%@n%ﬁrlecumnwme& Reénwrdo%osﬂslm Coriolus, Cryptococcus,
ner ochaet e ebi iro Pl eur ot us
F:/fbaghcﬁ{rg,opmrqu% a%agpgﬁ?ﬁgcor%ngmg eﬁzﬁdél %flg Neurcspora,
Paecfr@hyd‘%f}@ a@euwnJmanFPﬂﬁn@b%hé%m choderepma, st Pabmyc@af Pleurotus,
_an S as pi i ver ee ever
soni 2Ry hin o SRueTRE TheGhonesh Lidste CORGBERERTy mametes o
Trich€@¥rpia Sraig drignimabyisdhess pigriiveerizerf ryehy Thogessent invention further
provides an enzyme composition comprising (i) a system for removing hydrogen

peroxide, and (ii) an enzyme system for bio-polishing. The system for removing

hydrogen peroxide can be catalase, or chemical reducing agent. The chemical reducing

L)
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peroxi de, and (ii) an enzyme system for bio-polishing..
The system for renoving 35 hydrogen peroxi de can be
cat al ase, or chenical reducing agent. The cheni cal
agent @F@f&%b@gﬁﬂtum%%gulﬁﬁéﬁ Wwhieadhs By RRSs)MAt8r biopolishing is
he ‘enzyne system for bi opolishing is
prefepahby e@lBASe- cel | ul ase. Wen bi opol i shing and bl each

Clw}%h BlepdiigkiBy Bh@BRadH bhd @@%Rﬂ%la)ée%fmlﬂi%ﬁé J} @Héehiuérﬂ;aliy in the
the same treating solution, conpared to traditional

samejfasies SegiT GOTRAAY [ EIANALrOBF 586 Ve iNdgF e ecbiopolishing and
bEeacH' é?@éhhuﬁl §3HH 4h; usﬁhgoEleﬁdédéﬁwrﬁ}:%rﬁhr%paém%ntgeﬁﬁsra?é WHvBided in the

j ust i ng st ep are avol d pr esent i nventi on.
presenhipy¢rdionativaiirr Agiampae ﬁféh‘? Wéﬁftqndﬁ thag prasges {iPe ietryed/reduced as

btopohéHWg bhad SHuRA/ élgéjrp%ﬁ%Q? bebERRY 'oﬁh's%it%ﬂgo@_lfm methods and

clean up may be carried out sinultaneousl
compeettinbe 9T Hirdpresemipiyentioons wmkinag ﬁv%ﬁ@imh%%%tbie@ﬁh@ﬂ clean-up

in on@%FQPJ RLEYatd mBOLLSY| Rdd P FEASHNhBE, WHRANNERg 4tBp MEombined

ep thus save tinme, energy and water. Furthenore
with Qe gipan vy ancpiopslihdimimnise seoranirenling elitions | emakaghe process
eveﬂme@f%@é}hl shing in the sanme treating solution, it
make the process even nore efficient. Detail ed
Description of the Invention 15 Textiles In context

Detai®dd DRSNS Y e i@ntishM "textile" referes to
aprics. Fabric can pe constructed fromfibers by
weavi ng, knitting or non-woven operations. \Waving
TextiR@d knitting require yarn as the input whereas the
“Tnon-woven fabric is the result of random bondi ng of
flllb@q*%@@ pipe invertion e tefo Ugkile” oFfergs thightiskoven) . In the
F%ﬁl‘?d"t:arﬁ: ‘B@t&?ﬁgvu&é}? frord OhideR B V\];é%blhbckniﬁlﬁg & SrQJn—woven operations.

i ntended to 1 nc bers and ot her types of
Weavindorrss kriiting mfr@s’amméw inawrwhereas BenwNrwRMeB Jalip is the result of

rando\’i@@éfd 0 ff%ble}s' @Qperod'an"ﬁaef t‘nob@fﬁ P 20 FbMERDe Y ﬁpth)éad'réb%nt context, the

ret c tudinal direction on the | oom

term ‘fab@cw aboyéewgd tuiseludrelingrs anf qiegréyres\wbarpresged f%b”éfi' der
t ‘Wch}éﬁrﬁaﬁﬁé & andiheel agt wﬁg\ﬁﬁ'@ FAIRRY APNASH QBmat bét\Kk?en wrap yarns

Insertion of the filling yarns™ durin
stretch@gmﬂn@lonmh@nm directen Yaiha Ieoah Tihe Wiak ¥aine mugh@ehsqzwebefore weaving

in ord?@ﬁbﬁubf@ét@%nh 'ibrcﬁect ‘E%%{ FrO @braskbA G fhet H?cﬁ'n Soeel ‘ﬁ%&temoﬁ %ﬂh‘ecﬁﬂmg yarns

al n vveave over one - under two"
durmmw?a\mq]éfhe fiyjng wn@ﬁn bp aoien Hroughdhe wemerRjishin & @X?W@ under the

next’ "*?591 cﬁtat(ﬁlﬁﬁr\lv B) &l @&ep%neonltﬁ‘tdérotv@@e(t\kﬁég%é 0&#@' bﬂ1¥r myriad of

arn but® also the type weave ner al
permifations e%trenéam texiire pathpdters pedelrieg not oplpigeing tvqﬁ‘%@w jo&the yam but
also tﬁé ?ypead'f‘%vea% (@éi%?éjlyf rafauoyians fahkl SheckRd's, ttb\ﬂ&s' &aperies, etc. are
rmng a tabric by joining together interlock |ng
prOdUP@bﬁﬁ@“@PV%flﬁh”CAs opposed to 30 weaving which is
C%gﬁr{g & b&hidd gﬁﬂn\é’%y jéﬁﬁtﬁ@ tﬁetﬁ@rﬁezﬁﬁﬁn@%p@!ﬁ)ﬁam As opposed to

knlt te abri ¢ produced from a sing
weavaag,mmqm@u@ngmmfr@p ty:grtmpesAgf yare ngcasi mgny teﬁ@ﬁe kajtted fabric is

produ@?d"ﬁforg Lf frRieC MRS strdi éf%f?} X&hiih Wégﬁﬁ@ %er@%ﬁa r‘hQﬁy different ways

firnal fabric CPYO ertl es are depen dent both upon t
to loopaern gethehan thﬂf@abfabwwmwéwev@@@ndmt%v@n the yan and the

type WSUHSQQIE% r, SRk, SMBALpSNLAILS  svRlaf shiflk Setdesb RAved from knit
abricn knit abrics.

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
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35 Non-woven fabrics are sheets of fabric nade by
bondi ng and/or interlocking fibers and filanments by
nmechani cal, thermal, chem cal or sol vent nedi ated

can bRIIPARSSMAS of Jébehké%‘&%th@@t lafnRifek Gr fithsC argp;&sﬂe ekdin gﬁi&?arfe%\ﬂéis wipes,
of web-like structures, lamnates or fil

surgi@)(@ﬁwpésﬂb@fsefqr&m@ gnv&r@prﬁgg’cai frigpelyi @ghm@,om m%/cr q)el'l)egjdmg roofing

materfizﬂ’é' bbaéﬁﬂg @n%romﬂ&%mnal fatf:ﬁds%ﬂ@h‘)énr%ﬂl@ﬁ on, filter
eddi roofin mat eri a backlgg f or

CVASCeinari tomaivertiy AEomaad i ige SVRBIS: MALEB, ahPligy {3 any Tabri

knowﬁ hﬁhé '&MQWS\Peﬁnknlﬂéf&p ofR3rRElenf. It PRtidumend profesaRY tHe®resent invention
to any fabric 5 known in the art égwoven

pp!
may %@Rﬁh%to GhulpisrRaRiAiing or qeflulpsit fabEGs BYChaseopp MESeseyfayon, ramie,

linen tl}tb%ep{eﬂgs @Bhcel, BYRRELPH, CHRAURE FaRRd) §nik@res thereof, or mlxtures of any
ose-cont al ni ng or ceIIuI03|c fabrics, such

of thesetftosrs, togplerowth symesia fibresnied). palyesish, pq'w&%mvi% 0@ other natural

fzbersTs%Bﬁ &k wdRl AUGR] shvh @Ui@&&'é}cgﬁod: bIBRISS JyocAcoltbX bieh8S viscoselwool
hereof, or m xtures of any t hese fi bers t oget her

biendw aceliypohblends. ccoterdgog ebletj!ds f}?oq @l@%”t)efami?;@wé*hea fabrics based on

cel!ul@éél s, Wclu@ﬁw& el bRRLYEBdelubLid Bbsts SHA Bt@? Do bucngl wool polyamide,
ilk., such as viscose/cotton bl ends yocel | / cott

acrylip jog dp@iyews&%%/%oquc@elﬁpmfyeﬁ%@kﬁﬂﬁ? M'/C@T%@&yeﬁef blends,
fEax!c?t%tn el BleeRes "w&!a[ a%ﬁﬂe(ahé B %E@mr‘n@!ﬂaﬁ @é@ui@nﬂﬁéi hair product, for

brics based on | 'ul ose ers |nc udi ng
exampleced fism FeEp. oS éah’qﬂb@?&’é “ﬂﬁnﬁharb'it g R W@Oweh Shgtland wool,

cashﬁ‘?@r@'woop%‘pﬁéémgﬁ moR&F ¥c! SnRRSURR! W& tisdr ahii Bl h&r. The method of
vi scose/ cott on/ pol'yest er bl ends, wool/cotton/pol yester

the inprisina s2n be HepdvibrwashoAnkRaldal Materiehia theliopm ofigsy fiber, yam, or woven

or knittE@f2Brié e %WIE kRbinanteRf 4o RaRd diabh IoB&@ﬁ’d&Rtor oﬁ @bers made
exanpl e, wool” from sheep, canel, rabbit, ‘ant

from wael Q(rROVRR! A8 MR Tn@dreatmt%r?@ RRSSIMed 2 @&%Wﬁ%n’f stages of

proce‘é@ﬁ’é TR %ﬁﬁ@td"@@lbieaeﬁgbah‘éy Hal @ed%%dd@@dj U@lﬁ%rdﬁ%"to the invention
ber and aninmal hair. Thée net of "the invention

textﬂ@mﬁy&e desizpdysepURE AN béﬁﬁcﬁaﬂ Irhawe%tré?qham indhe peesence of a
fattyEﬂH'@x%mﬁé’@nz%‘@er yarn, or woven or knitted fabric.
e enzynatic treatnment can al so be carried out on
| oose flock or on fibers made from wool or anima
Enqﬁﬁﬂéoﬂ@h@&k%‘- The treatnment can be perforned at many
erent stages of proceSS| ng. The fabric to be
bwesa@ﬁ@@ iraipeberapgatl ireninty 80, SREEER dioRPosiiopnhgomprises a bio-

polzsi‘nﬂ@j%ﬂz‘y%s%@s&%tdﬂdea réb%ndﬁér‘o%%’ re%%ge‘éyﬁ@ﬁ'f QrUhlch may be
eachéd in aqueous nediumin the presence o

formld@tieé @ dage rﬁ@ JeAFYPRLS) EN B9k acsﬁivaﬁﬁtieoqf %@ryﬁéawtrf ofmulation.
AccoFchr?gi?rtﬁé %ﬂ%yrhé‘é/ @6‘51b9§1t|0@ﬂ1 a‘?%ﬂﬁm@%%' rhéRMbiSPONEHIBE B nzymes,
pol 1 shing enzynes %§ten1an hydr ogen
and 9@? @k.fﬂ@rer @We@gf@y@f@mnwﬁv ﬁgﬁw%@ﬂd¢ &frﬁnea%an% chemical
redu nd; éSé‘r‘ltg férereg'rovﬁ‘@q%@en 8Qbkd, a gel, a paste or a
product fornul ation. Accor di ngly, t he enzymes
@,@ltshtm A MESNPSINR BHBPIHTESNI% Oh B P HIG-BRlISYNY enzyme(s),
sucheaszléérﬁ.ﬁtase aﬁ‘r@téﬁ%% Ofiy L En SRAYNIES rl‘e@lbwrn@”@éké]ﬂ’ comprises one or
rogen peroxi de or  oné or nore chem cal redu0|n%
moreag@ﬁ(rge ﬁbrsuplén@wqq@almr@'ggﬁr ﬁ@g@j@a@éedg@ng agent(s) for removing
hydrog@n%e‘?@it&é hiMeh BNAYAIES b8 YSLREY 28 OBRYHCA Tle HN8p Q)stBRY €
b1 o- pol |sh|ng enzyme(s), such as cellullase,
protease. "Hydrogen peroxide renoving systent
Bio- [gp,r,h %z M@s0r nore enzynme(s) such as catal ase,
an em cal reduci ng agent(s) for renoving
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hydr ogen peroxi de, which may al so be referred as
"Bl each C ean-up systent. 35 Bio-polishing Enzynes: 5
The process of the invention conprises cellulase
anghObrREes 8AER ihiaAbARBM ke BeludRDsBor (fotdadb asatrhent of the
generally used in biopolishing process for textile
fabrig.j ke celiul osic fabrics, and cellulosic

f apeiigads ity Jéeﬁﬁﬁ%&ﬂoﬂ@i@ﬁg prbidse 16 RikBIRIRel cRllutosic fabrics,
used i n shrinkage-resistance process for natura

and clldpgs fakricplayrdhelig Hhress biRBoY. Vgﬁig grpteﬁse 5 &pes é{bﬁgnnkage -resistance

proce%@'fbﬁibﬁﬁ?n%l bRESGHK rfi%rs\’\édch @.{ Qbsassd SR MefekHRd cb!hiase tcgether with
bi opol i shing process of blends of cellulosic fibe

proteggiet andieresed n Biapalishiag precesssof bignds Phealleiosia Abere Yltagaer fibers, such
as cehﬂl@sﬂ%bnc‘%ﬁt&o%l%sc cEiﬁﬁHsEcq%rﬁ;)s‘B rﬁtﬁéﬂc%bfe‘sMo%ﬁblM'and etc.
'ends and etc. Cellul ase he term "cel | ul ase"

denot es an enzyne that cont r| but es to the hydrolysis
CelluPse ceIIquse such a ceIIobiohydroIase (abbreviated
— as_"CBH', Enzyne Nonencl ature E. C.

erldiegiaiaireduaspedenpiast @ eapypevinat é&nfé@”“@fédo e dydrolysis of
ceilul%s@ e]uc‘ﬂt)a c@ﬁok?o%@tés@l(é‘%ﬁblgﬁﬁeaé E@QHGVE:%IM N%meﬁ@ature E.C.

ul ases are classified in eri
3.2 1&1) @h@yﬁ@glﬂ@aﬁa%e@e@%t%@@@r%ﬂéﬁ@é EsQnd Ei03.2.1.4), of a beta-
gluco%ﬁ)ta%té' %btﬁ%v@%d‘"@é |‘BC§5 rcel kb, Q$P deules aly 2jaRSified in a series of
The cellulase used in practicing the
enzyrﬁﬁeé@ﬂtieﬁ n@@?ﬂmwsmy aeo- dand ve-1 ﬁ@tﬂﬁltﬁ%r%rvg%lh. agoeliobiose
hydrd’i‘@i &P cBp&oilt)OVhd %efﬂ.ﬁa@@@@@& ‘?n eracﬂfcﬂ’@’ﬁ‘iengresent invention may be
IIu olyti¢c enzynes, such g., species of
derlv%m%@mcrwr@m@é&ch BéﬁzlkPP‘MB (074 ERRARI® Al Producing cellulolytic
enzyr'ﬁ%a%b&mas'\%:% 's‘b%meeoétaﬁupnh@d'@r 9eBARsBycds, Boilius, Trichoderma,
Scytalidium Sch |zog Penicillium Thielavia

Fusapgier gVytalgphigpraceo F@Wﬁ?h%ﬂl eS| POURPRE 2 Schizophyllum,
PenidilaR) €RBielAfk, Fyﬁ?deﬂmsox}é?p@'éHmcuﬁf FE#’[%U%@?V 'mfmfcola insolens,

reesei . Non-| exanpl es of suitable | ul ases
Fusagye @xg#1op48d 9'n Ttpfsvdepaﬁerﬂesm 4 Nezgingiting @Eﬂ*@ﬂ@%nof suitable
celiui@@éfﬁtte @QQbéé‘daﬁ'l' @@ I}SkéterQ chlgt54éa§§(37 FatopdrePatent ag}ahcatton No. 0

Ag I cation . 17244, W91/ 17243, W98/ 12
495 3t PENr Bpleah Pmﬁl@ﬁttoﬂAbﬁl ViaBi3R24h ek ADT24e \ORBI12307; and
Eurogéth ﬁ%ht‘Aﬁﬁ%n%ﬂ@ EF‘ Ahbs1lopyention can be

monoconponent or mul ti-conmponents. 25 Monoconponent,

i Toe oellBlappsbasd iRy PrRlicisahes BIONPCIPRRNGTHE Smtilgpmponents.
Mond%ﬁtp%h@;%t’ i) aPRERUISY i@ NEresehl sé‘l'lc}/ai’n%% from other proteins, in

Monoconponent enzymes can be prepared econom cally by

particulgredbainigase ONRGHARANGGY enfyraes pmbecpéﬁqugd economically by -
recorﬁBIHQHtCQF*Ab&écﬁrtc%@WQ eOthad EMNALE PAGRNGEE byeRGRRgNEF 4 DNA sequence

nonoconponent, subsequently transform ng a suitable
encogiggtthe enpnagortporke!. SORACERIY HERSEREN s Fr B4 ibiRy hPﬁtece“ with the

DNACQé'[PJ@H@Qt ahd LhR-098 - th@elcbh'llpaﬁ&% Q{ tﬁb” hbst30Cellulases of multi-

nponents contain nore than one cellul ase. Cell ul ases
compenenist fordaifpBRENtRat aRe beellulsen dgliBfasequl onuspeiponents can be

b|eno%eéflt%k&§%m QElIGase DS @Sxﬁ bg%%nté@rfbm tvi@b tyyR&tEk ai n.

sequence coding for a useful [ 'ul ase may fo
i NdedAta ssaupaes spdiag hor a useful cellulase may for instance’ be |solated by

screening a cDNA library of the microorganism in question and selecting for clones ex-
pressing the appropriate enzyme activity (i.e. cellulase 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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screening a cDNA library of the m croorganismin
guestion and sel ecting for clones ex- pressing the

appropriate enzyne activity (i.e. cellulase activity).
be detRed BN U&F@:ir@og'c@gmf fHrard JF%U@Q%U@”M%S h-drain of an
an an gou Sequence, nay be obtai nable from

Aspergtlitig sp. mr!cnacﬁttﬂu@amsérﬁ@ of F8r aquipstusris el ige6 DRRIR 8 (iEfederma sp., in
partlc[@h/a sRaik 81 ?l%és‘éﬁq‘ B iTMoh@bla¥hiaiE e hdaRf QN’P\ koningii or a strain
ary of anot fungus, “such as a strain of an
of a N@Q@W@WW 8., §in omyﬁemn 13 Pomigifiurg set, @aiAgagEUSASP., of a Phanerochaete
acul eatus or A niger, a strain of Trichoderma sp., in

particular a strain of T. reesei, T. viride, T.
| dhgfierrtis ihacellase isH@riypafiom or prpdugiblei g istrain of Scytalidium (f

HumlﬁBfaﬁ' g qun?ﬂ/)g@é’&?hltﬁd@s%d?esﬁeferéb!?' GEHEGEFomP or Foducible by
Beni'ci TG um’s aricus sp., of a Phanerochaete

Scytaidi theyebehibsn |, htunécoé@lmacJJV% fusagam; pyarenehpioMyceliophthora

themB, Iggu%c@t%r@f)é ﬂ)l?ﬁ‘troﬁioplu%cﬁgYﬁs%lér@ lﬂ@nﬁﬁ gooHFs £ A)oxysporum,

usarium My ce I ophthora, nore preféerably derived from
DSM@67gr adieddibphtbyra @@ytoa?mi@h%ﬁmﬁmpm | um (f.
H |
Lilﬁnoflé’ ?rhlﬂtoﬁgf%rﬁrlz{?)ﬁ%%[‘fnwé %rp%ngé%(iﬁfl’é’éé#g‘rﬁ{ﬁndofglucanase preferably
ce!!ulamnfr@m mitys&l Efrs sugswp IB@@miIFQJ§QIﬂ| mugggggbfwmemia terrestis
| I
=G0 R R e e a2 T aan) L2 s, analogue
of saighdodpdidcarase whielefephlsiagt 68%I hemelogory wthf thei gepugpce shown in
seq F9 ngugh r@§tt§ Bﬁthagh NQ+864{ r§1§9&!‘ %S‘E’fsaw@na_&li@ééﬁé’s@ and/or is
terrestis ogl ucanase shown SEQ |
encodish by i HEMNA ﬁewr@elmg!@mbﬂﬁlzes vaw mﬁap&@u@eqt@mogaﬁwodmg said
endo@ﬂg%s@an@sé‘n%ﬂér‘:her'nﬁocﬂf'n ga&t tﬁQ%EH\%me?g%% VEe'ii[]lase is an
he sequence shown i n 15 1, reacts wit
endoglhtaiasedy acalpsisihdadhe neminai ac@naegmear@anﬁefheanthu@rcqi% insolens
endoSREANRD hwd PN § RIURN oS %’eg{;}' Ml'h'\ﬂb@ﬁiﬂéﬂ? ok he,ean analogue

sequence encodi ng Sal | ucanase. I n ano
of sammgmﬂnaeé wittieh ﬂme’emalsbﬁﬁ%t h@n@@lpuﬁ adte the smuence shown in
d I | |
s 000G 40 R0RSE AT ShBEa) 19,80 AR s EUSIREPlg, ancr
encogigs! by g &Adeeevdrisedwhiah Vmbgquwz\m ther DING awmeo@w@dmg said
endoﬁlgcéﬁas%a'qu £!  USADRRR W LE Ity d %\Fétntlbﬁaﬁwte QQW&lases used in the
onol ogous W th the sequence shown in 2,
inventiea&re cvmtrwrmllyaﬁ\ta:lﬁb@yﬂvEarm%gatleU%ﬁdanzyme ‘product such as

Celiug\ﬁﬁqul kt‘%:@réﬂs‘ﬁ I@Q\%Z?ﬁ] elsS A/§NERGRRY Brifl¥fS CUYENBRimarast 200

ridi z he DNA sequence encodi ng ‘sai d
(Gen@mgmt@mlas@ Ingn, %Otm&pﬁb?é‘rE st nerd YestephB00(Youteer Co. Ltd,

chindynvention, the celllulases used in the invention are
gonner0|ally avai l abl e nmul ti -conponents cel |l ul ase
efdry mestmed wich istietsfumed Bitodhd BN Bequenceds prefsrrbly a eukaryotic cell,

in pa\flﬁé(rogmﬁgﬁl élﬁ%ucip%g@ﬁ%% o ﬁl%ﬂ%@%fﬁ@g »celll I'n%frtﬁ:ﬁhr 209 cell may

I nternati ona
belongnid ¥cweees o@o@@)@wuﬁe@r waode;m”@; m@hunﬁgfprabWhésmﬁa’gfﬂus oryzae or

Aspe@ﬁ!b% y@t%ngaﬁ ar yg%@'{%s rﬁ&i EP% %é%ﬁr%eprbt%piast formation

tic cel artlcu ar a
and treasfprmeation oa@ea)rfyte@ie%t felloweq Ibarmﬂn@t%mﬁ ghiyalcet wall | |n é! manner known

er sBafhd CHd 3F ashBBiGELE IRYst microorganism is described in EP 238 023 (Novo
P

Nordisk A/S), the contents of which are hereby incorporated by reference. The host cell may also
be a yeast cell, eg. a strain of Saccharomyces, in particular Saccharomyces cerevisiae,

Saccharomyces kluyveri or Saccharomyces uvarum, a strain of Schizosaccharomyces sp., such



10

15

20

25

30

35

30 belong to a species of Aspergillus or Trichoderma,

most preferably Aspergillus oryzae or Aspergillus

ni ger. Fungal cells nmay be transforned by a process

SEHPRLHRPESY ta SRATRF HaRserBAdsd | ABRS QT8 BNiadp. such

& Ht;?éa pr ot ogpastg(?ln?% ‘?f{ gseer?e)rglaﬁplt o}%@@f Fhe cel Ia p. sueh s
Yarroviggd Hooly e aa OTRIHYMEr OTRYERABP- epléfn afs luyvErmemyess lastis. Asper gi | | us

a [ ] P

Sn %J‘Qﬁ@)rﬁ‘ &LQFA?\?I%?L% ® Q‘Eéiﬁg RRibrisBs Ear38 pQ@t%ms In some

(Novo ntents of whi ch are hereby

- Dfefei”!"ﬁdo?rpmihm@dtsbyafiémtériéﬁ@@s differ st acarentnrptein.se ga3sa wild-type

pm‘uathe aﬂd%%@satnog?cc £siall ﬂuﬁﬁéﬁbﬁhrﬁino%ﬁ?@fdﬁﬁcﬁ\s{he bfbsent context,

articular aronyces cerevisiae, Saccharonyces
the tmyWncploggusS@cChqn@m@stgmﬁn :sagntgzmi%ﬁ e didicate an amino acid
|
sequ%&%ldﬁgzig%ﬁﬁrg?rgdm&?oélﬂn%y éhiigrs?wglgﬁmg? acid rE%saelc;]ulcjslsaprsei)erabiy 1,2, 3,
4, 5, M.cH 20sH. 40Y§@ POWIOEE @rpmosi@@rreaéuesvﬁpr oXENIple, i i §PYE jegpodiments,
variarft #rﬁéiHé’\ﬁg\Fé)W&%Steﬁ% fleRdhEh fl‘?lsh tﬁé H%?é‘?ﬁ Ve STHe A ctogobllB sequence
ontext . an anal ogue o prot I ns conprises
may b&/ama s titing erainmsification Fameamipe etid seedEnenisbewnisnthese listings, e.g.
r ot f t.r,
|nvoEerE;{A%L1%gﬁt§tio(ﬁ & %’enﬁor?%énﬁﬁsgi 8%%@31%t é)rr@bo$tn‘?dr8 diffe{&t sites in the
ammma&n@eeqt@mcarﬁemora@f ehe ryneraasning aciq miqyaég’bﬁthec ehpaiends of the
enzyr%@ Br Lteérg] &% 59%% {x’lgh% %Fnianr%hé%ﬁ)gél?ugf'f&s 2’3 ﬂg%{t}gﬁ gf #M?eeor more amino
acid rfassl@mmph@pr peetsEenin thy awine agd sebvencani no acid
r ﬁ(?dvg%?sas vl ﬁg a@ap nf tolthe gkllle?ﬁ peré"on gm@%mdlghang& aré%referabiy of a
4 or nmore am no aci d residues or exanpfe
minorseateree tab i eansesativevamingracic pstivhenshthaedo met signifieantly affect the
foEdmg Iof fa&(vﬁ tldgr Q&EEh%Qﬁﬂ&&EnF rt?&li@él -of bRE tch?t?&lt 38 %ino ?czds small
e one resul't rom nmodi fication o
amlmarorasmh@wlé&rmaé@aam susas $mamm@si@m||m%tma’ﬁ@gnm% repidue, a small
Vv i
linker Iprééﬁ’clg d ug tc?é‘%b% r% rrr%{kie g c?;é:srngd%lt&gntglgglfﬁa@ %cﬁﬁit& punf;cat]on such
as a a@v—bls@éq@@adean @otiganicoepitope one tindingoeemaini pes m‘cﬁlﬁweral Ford et al,
Prote(ne:sﬂppéé?:r?ﬁn %Ed @uﬁﬂ%‘hon‘? b. fé)li(;‘? q06p E‘?(B RS of @&@éﬂ%’m?er sllstitutions are
e am no acrd se uence,
Wfthlnt ths@rwmnf bﬂs:comln@racmr(euqirmwrgmm dysrr@s |ht§t1@ae)atacldﬁeammo acids
r .
s Ao 355 OISR Ao SEFR0SE e Ao
hydroeh@mfge@tr@r@tqsr @hieh aplapcive, @olewamﬁorvah@ﬁ)uarematmafmmsauds (such as
V; t
o TR NELHFor PRcaP i SHOE S S (Rl v, snne
threopretregtiioniseyal | del etions, typically of one to about 30
am Qo ARL SN o?trﬁglalmmcﬁéech‘ge Rhed G %?Qbr t?er n%?rhed by modifying the
ext ensi ons, as an ani ho-ter r¥e lonin
DNA segtietioe engodimtiie endynieer. Pept $i@eiir@f:tedp3rtw gvgom mgtaggnesw or a
combfn%ﬁé H?ﬁes@fecﬂméﬂ% , Q&B%ﬁﬁ&é)ﬂltﬁ - haeh bl dcBb&Ss. Altematlvely the
Icati1on 2 St dlngtrac
homompuag@eﬂuen@pmasob@ e Ofeﬁrtﬁfmlmﬂ g!ewﬁefrcrm agyesr| Qﬁlg@éh@“r @F cellulases
t [ [
Corregogyﬁq 8; to ahgeg fmlﬁg&ﬁ s@g%@%%ﬁg@{ﬂ \'/'Z{é%\(}rg%i ﬁiéstgf&idﬁﬂfg% fstings shown
hereingfter, redrentiusiyt Hibusgr bcupolgmueba@ayce anmindisatgcd §@VF€8311;I@$| eagoded by DNA
whlchq{g%hﬂkéketo tﬁl\é/ §érﬂ§ 5:3% ﬁ)ﬂs co@fﬁ %rcth@@%l&?j%s@ tﬂsthe amino acid se-
as gl ut Am & aci aspar ic aci ar am no
quen%a:lnd@.ue(sgerchn@@* @rhatnama@éaeamnd&wr eyrhep, prewdjmpﬁ&bw,SSC and
prehyﬂmisém% 1195 o SHE8 125 s%l%ﬁ' 5‘19200/5239%%% lens, x E‘I/éf"lh R solution, 50 mM

am no aci ds (suc %/ al anin
sodiugy @*msobataan ©y&: eid i) mared d@ﬁ@tumdaﬁﬂnm edc@@«h‘ghxr@m: RPN4s followed by

gl yci ne, al anine, serine, threonine, nethionine).
8
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- The nodification of the am no acid sequence may

sui tably be perfornmed by nodifying the DNA sequence

encodi ng the enzyne, e.g. by site-directed or by
hybndir?d’t‘rgﬁr{h ot @Qﬁé‘%él'uﬁorpgurﬁ)len‘r&ﬁ% Rak 1180 Pl ATERR 18 h at ~40°C). The

techni ques in accordance with wel|-known procedures
homajggows peauered Yill nereallyexibie Kegien oF Runeienc@ ways padeiyy) of at least
50%, %Lchaﬁs engydIBode BS%eﬁo%f%%%U% rB%‘% %b@bﬂb\feh @@VJ R#h the amino acid
el lul ases corresponding to the am no acid duences

sequgns;gmhqwﬂ iBgaeh @ffthe prROUSBERISHRSES fihr%’f‘ |hﬁ@§‘a§*ﬁbmpec ively.

h?ﬁ@ h&rabibgy referrr%a RE %Bd)\)é% )deterrrHiHéd as Mg%w& iddTRYy Setileen the two

indicate @ pol ypep encode

SequenpBS inglioaiag radﬂerih@ogacﬁéh@ﬁ!%ée@r@%ﬁémm\mec@@p% Trsr hamelogy may
surtatﬁﬁbé HoRRRNM 6 mERS cﬁ'@oﬂ@u%?b tr;;r%r‘?"ns SGI“HJWRQﬁ tHerhrﬂé{ﬁ:%tds%hP provided

under certain Specl fied condi fions (such as presoa In

in the (PG5 XPrEBEmaRRFKBE |INEARETaH: S Bngnf ORLISCH. 4D 4BeTih 0 Molecular
B,OfoéphgtM@r%@ng%@%for mam de, 5 x Denhardt's solution, 50
sodi um phosphate, pH 6.8, and 50 ng of denatured
sonl cated calf thynus DNA, followed by 8
Protdd¥pg i di zation in the same sol ution supplenmented with
nv ATP for 18 h at -40C). The honol ogous sequence
wiATY nieiesae Byitablgfasiusedn dgpreseaifinyRIenaasy be ampiayes.
OfSu'rthP%t 'p?é@aa@efs alﬁc[h@éisﬁwoséoo/f’ AR, 3%e aﬂl@aéF rﬁg;r/ﬁbza! origin,
65% /0% /5% 80% 85% 90% or even 95% wi
pr efeaaﬁfm@f@@pr@bfaé@qraqu%'efegﬁ@mhenpr@é@ﬁﬁseomavH@ Qeﬁﬂﬁ@ﬁc@’mease or a
meta'lép?51e%9§ W@“ hﬁér%'bﬂﬁfér?ralkél PEGEI BRI Vp ro@eé@ée or a trypsm like
honol ogy ref erred to "above 1s determ ned as the degre
protegse.i dENeMPiEsbetfne Brptedrest wiiiclusiequanirapePHdaast | rrgcladmg prolyl
ammﬁ;?e;%r‘dggé 0:;(301‘145]9 fkrp% SE@ Eﬁﬁtdés m@@ ﬁ%on%ac@?%l leucyl

% sul't rmne nmeans of
amm@féﬁﬁéﬁdﬁé@ pkdgr1antd) kno rmﬁpw@ aatmrsqp@ﬁtld%seGAP(MH 12),  lysyl

amln@;‘}é%\fl'dg%j (ﬁ'zf‘ﬁ he), %t@ﬁ%ﬁ@r@rﬂ@ﬁéﬁ%a@&%ﬁhqmﬁ) §n§ methionyl

Jour nal "of Mol ecul ar
amlnqmesmzﬂeee i@?‘d)18)wewete@af§e§ptfdaﬁys pmtteme%m@tﬁm@ (3.4.21.1),

trypsin 0(3 h’%@ 4 nch&ﬁm@fne%?@t éc@r?uﬁﬁy(i’;b@Z?g?’ od/eg'gvrsm (3.4.21.48)

r ot eases |n ude’ t osé of ani mal

and thmlﬁr(@ﬁfm 68k i qysteine Qﬂ@'ﬁmiﬁﬁ?esofmﬁlﬂé'ﬂgb‘rad?Ia”bﬁ é|2r2 2), ficain
(3.4. ﬂ?}f %ﬁgmoﬁapérﬁ% Rrot @)asa%c@}imb@ A5Ek | éﬁrnﬁfaq’r‘i €838 014\ caricain

|'opr ot ease, nore pref erabld\a@ an al kal i’ ne
(3.4. :m Wobndl apgnsie St 32.38): t pyRRstin-andepeplidaseasdnciuding  pepsin A

npl ses i m n
(3.4. 2‘53(1"5 %%pé(rgmia Q §Ases gfé%;%:égia A (g@ﬁ%@ﬁrb@%&ﬁ? (342320) and
|

I ncl udi ng 0 am no
Sacchgforepupt gs?@y%@J 42anq gyetaﬁg@}d@ppg’qrdq@gcy|nclud;ng Bacillolysin
(3.4. 2B dopept i dase (3.4.11.10), thernophilic

am nopepti dase (3.4.11.12), |ysyl am nopeptidase

( Sommarcidy availggie epriansas '@ﬁiuﬁgﬁemm@ﬁas&a%@s@; Primpgp, Duralase,

Espe%g Rﬁhﬁé%';%d%rﬁ%}rﬂﬁ&@ﬂabﬁr@q&r@o\ﬂoz}%gé&)/s&ﬁ\%%d%%e Maxacal,

0 eptl Ses | Sl N
Maxarpﬁvpsﬁ’rr@pe@sm Furafect. cBe ey QXE’s 21FH8) andrifthy@rvpiiable from

Gene@éoﬁn?élrngﬁana, fRMevisin (3.4.21.48) and subtilisin
4.21.62) cystelne endopepti dases, including papain

( @rlsgp ngefgl)m tlﬁe BEgsgnt ipgema@zarg)pro@ﬁywpra@ﬁﬁ nsuch as those disclosed
in EP(?BO“?%E% %rsen?e}grl) e@ﬁ'z’%zr(zr%sﬁ(H%%le) Wers? /Db mgen), WO 87/05050
(Genex) EP 251.446 (Genencor) EP 260.105 (Genencor), Thomas et al., (1885),
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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(3.4.22.30) and ananain (3.4.22.31); aspartic
endopept i dases, including pepsin A 25 (3.4.23.1),
Aspergil | opepsin | (3.4.23.18), Penicill opepsin

89/062’%’94-@ %gge@ﬂ%) @@@dem%pmo%éﬁnéls 2\33 2@9 5861810 (Solvay) and

epti'dases, 1ncluding Bacillolysin

WO £4/026 98 (S8~ BTQZ@ﬁﬁ@ér M) | Theasiiviope pmte@?@ésé%ﬂ iR Haigemined as
desc%&?llﬁsﬁetﬁ?&@ r&@s@nzyﬁfdtlgaﬁﬁal%%’r e editifRPeb88E Verlag Chemie,
nnase, and Durazym (avai l from Novozynes A/ S),
\Nemnﬂwawaéé Maxacal , 30 Maxapem Properase, Purafect,
Purafect OxP, FN2, FN3 and FN4 (avail able from
Genencor International Inc.). Also useful in the
Bma@hékﬁﬁ%“ﬁﬁV%@ﬂlon are protease variants, such as those
d'TﬁQ'B???&h C'le(h %i@temséar( (B%nﬁféta@ﬁréleargp i and/or chemical
nke 81 (Angen) , WD 87705050 (Cenex),
redu¢my agqntm«sero@eenbyﬁ;r@@?n PERXEEN pOBiticenencor), Thonas
et al., (1985), 35 Nature. 318, p. 375-376, Thonas et
al ., (1987), J. Mdl. Biol., 193, pp. 803-813, Russe

Bleagit clea-up ENZA®EY, Nature, 328, p. 496-500, WO 88/ 08028
( % B Q%%?a? for th
B 9 O YR B v

of wogﬁol vy xided intdD vbt®2688d ( GstgeBr ocfa!@tbs a5 V. gatalase (EC

1.11 E@C” Eé%err%d %f a}r%%ta See?rgﬁs?gﬁgf %rmé{pggle%roce?sna?cc?rdmg to the
inver@idh tdr@Ratal 234, th¥ersl agriveheram, bacbééflar&lelhms Retillug. P& udomonas or

Bl each cl] ean-u em The Pl G ean- up..syst em can
StrepBR B atFe 61 WS R CbngY A IOBRET G Tl pAgE Bromyces
Yarro8 Bl SERiz6 SIPRMEroEeOFeRg N RLEK a8 & drémBalikt ISeptallum, Aspergillus,

Bl each cl ean-up Enzymes: Bl each cl ean-up enzynes refer

CopringsefiprbasidiiT WiekAndaie atlymicdia Camereptser aTaHs. Gpvptococcus,

F:I:bé@Ycﬁ&rﬁgﬁéﬂsd?%ﬁPW%a'pBFtﬁe VVBLES: BRE/DRYENE, NEsEdNiASstix, Neurospora,
cat al ase 6). Prefefred catal ases that are

Paecdemyeas e %@ﬂ’odﬁléma n Rhapesedastaccofliiehg. t oPirR@yces,  Pleurotus,

Schlz‘orﬂ)%g monfa?érgmgjéésal apesnddials) Srﬂ@émedm‘fﬁﬁmm erframetes or
such as Baci | Pseudormonas or 15 Streptony

Trichgggrgianstrajgagt a@mﬂh SHEN @A riig dixer, Rﬁewfaf%nyc@gn it gxamples of

su.taﬁéceﬁﬁia%xc% did@b§ MR WO@WWsaeﬂh%measzoom00112 A1,
such as Acrenoni um

Li di
EP13G8R s URRSAGE A B esVRGE b, ISRPESIA-A. EPo31831-A

JP 116857604 | QPBHS17£ALACIWS 368210 RCQFEW86s7d-hl bRasr dipwB003788-A.
Fusari um Magnaporthe, Micor, Myceliphthora

Non-iBibigglexp mREsi are INERSY, (Q)iyo@gne 488800 @@golase 1000 (Mitsubishi Gas

ChenheA 6} Jﬁ’ﬁéercaPeh@%eC@Ebg@b?de €80 R (M UbKFY 688, Chemical).
Pl eurotus, 20 Schi zophyllum Tal ar orryces Ther noascus,

THR @ngveRbodigenh o ItariiPtRRenTimeaties Hie Ca{f?ﬁaéﬂd&éﬂn‘ﬁ derived from

Scytadi b ﬂ';erﬁ%pﬁfmn‘i@ith%@@ IE@?\ich Pad h¥ribeBe®US £¥86.025), or analogue
Non-limting exanpl es of
or partlcularly variant proteins of it.
Depending on the activity of the catalase and the pH of the liquor 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 liquor used {o apply the catalase.

Chemical Reducing Ageni

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

hydrogen peroxide by catalyzing the conversion of hydrogen peroxide into water and
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sui tabl e catal ases are disclosed in W92117571,

CN1563373, US2003100112-Al, EP1336659-A, .

U52003074697- A1, US6201167-61, US6022721- A,

J A A Mg)e%a
oxyg%tg ?%%2%8@&“&%%&%? aglggtgg%ﬁé\ggiﬂgsez%ld@y el E?%éﬁreﬁndustry, like
sodiusy &npsdshaie esadigmisdrliteGHediupn Oy drasyiphiteapassidige hyposulphate
1000 (M tsubishi Gas Chem cal) or Thernocatal ase CTL
200 or JH CT 1800 (M tsubishi Gas Chemical). In one
enbodi ment of the present invention, the catal ase used
D:!eslt%f derived from Scytalidiumther rmphl [umwi th SEQ I D
:3 (as described in US 5,646, 025 or anal ogue
pdntAraeticing {hevaesantt ingeios may sivestult @ay Mepess gt éﬁwcompatible
; t ase and the pH of the |iquor

with {htéecé)%%?oﬁéwe@for b(:@pcogté}gﬁg preferably the armun{':1 of

cafmvagteoraaéerwem stuf 00DDISING oDegpn Mase PEdPagtivE dyes, such as,
eg., g@uﬁe tQé'R 1.4 quay ‘1‘§@d19t40 BpPlay 15Ne7 £8h@h B8 Black 5, Violet 5;

en cal CI 'ng Agent Chem cal reducing system
vat dyes, e&uch(ﬁsaﬂy@ cfl‘aelmV@ENeﬁCéfﬂaﬁl Repragert g 15.03lue @miﬁlafﬁ@ 20, Green

1 amgxdéogf%mnpﬁr%' g% by. aa?éc@'dgég %gcﬁ 'ag éonwe%t RB4 @K Yellow 11 and

éroxi de’'into wat oxXy
28, @aegeﬁabRy:d Rﬁh@lm%aacﬁ%gi%gé@t? af@nﬂl-?e Bl %2\Aﬁtd@r;¢yes such as,

e.g., ‘d‘?gds'uh‘ rtgPéEkHearlldjq'iJSBlr&évn g@d ﬁoghb‘rﬁzb'?:' o@béﬂ @s, eg., C. I.

ium |su phite, sodi um hydrosul phite an

Coumtygd?aqmmnés 5eem§:1 18 Er[Dy:‘@thﬁEﬁIOﬂrWiﬁ]- &ctli Areig [{Jlﬁéo Components 44
and 95 e%PWSeQFé ﬁr@ll I&%%nd%?eﬂeugrft a%yeé[gfdéé%ﬁgec‘] hay | lﬁ Shore, ed.,

he condi ti ons use bi opol i"shi ng
Ceﬂu@wwé)nerr@naﬁoc@mqﬁgi)wafa@ Cotomigtsi, Sildgn dtiesor 197% eartsif in Colour
! e18ek &n
Inde%’eoacg:"iéq?f ‘ﬁ%f% %%@Eo‘f?‘%ts aﬁ‘c} ﬁTge”g?ﬁf‘sg in%dz?ﬁ B& famlsts and
Colongtsl \&a!s 5t-8 SL(Dp{ﬁmertﬂye@?Ts‘@@ﬁ as, e.g., C |. Vvat
Yel | ow 28, Orange 11 and 15, Bl ue 6, 16 and 20, Geen
1l and 3, 8, Brown 1, Black 9, 27; direct dyes, such
Addlagﬂat}wmpom‘%mf@ct Red 81, Yellow 11 and 28, Orange 39,
s & hi
ﬁfszﬁre H@daé%gﬁ%th&%enﬂméﬁ@gqﬁ%furhﬁgﬁa%iwas 1quorfurther
compI[Bes Bptbwn cmmppze@ntgomc@;ﬁn@mtk@uaylg@atlgucﬁhg@ engyrges, @s well as
0 |
surdanf 8L 9, COROTBILS 830Kl e TSR PR orars
builder ewt,@tnls lRndvine iliket e %mxtath%ﬂfdé@,@rW@@CGéhg Scouﬁng and/or

bleac@g}fﬁ Erocggses rgng loQRleCs ﬁbf‘gﬁfe%??élﬁfe)ﬁ 0 old/C&tferfill resistance

etc.

ress | our ™ 1 ndex,
to pilGeg: iveater aﬂSO , anid@sibdity.st s and Aneri can

c r
FAPELE, by A AR 3 0 G, 0 s
prodmcneds@né reah beli amenteallgfort grnetingibnmiogifiedt lea@@e@%ﬁrsmd that the
amofRIHER I Sic ¥aRAY U esr d48ht Affitional enzyme to be used in the methods

of the present inventicn in conjunction with a particular bio-polishing enzyme can be
easily determined using conventional 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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conpri ses other conponents, including wthout
limtation other enzynes, as well as surfactants,
stabilizer, wetting agent, dispersing agents,
alcotit é{h.gzyr@ﬂgtea%%%ﬁdar}f%kﬂ{ n%@unl?oﬁvate %PHQ@DW@Y&E@H@M Fthyl ester,
the I or a mxtu er eof enhance
afkyis@oﬂlkﬁ%m@GL@ﬁkﬂ'lCoﬁic@,Saftﬂ QRPN N m%tsré@éaraﬁmcwdepmmputslIm!tation
aEco@V@fH'O'x Irateefrfo%gltpﬁeﬁ | &h&e14Q; aﬁ @kﬁﬁﬂgt Qlkyldimethyiammeomde

esl| st ance In wat er
ethomﬁé@@ufattr yamdrméormszg@mﬂd? E@tw %l%m@moeﬂmpt%ﬁe polyhydroxy
t)
alkyl ¢t Q’I %c‘?é C@fedrﬁgggﬁw a&}m Qzﬁ i{clﬁeggﬁ*f?\lé%a&f Od n{cosgﬁﬁ}%@sﬂc?ﬁ@%s ).
urkddider osustenst lﬂféJdeanD\MlﬁhOLtbf emizatioat | calawinogilicgtes,  silicates,
po!yc}émc{%(glgft Sﬁ@c‘fgtt)ﬁ%g!d ' Wénaﬁf@?s%% 40 691 Ee%%@@rﬁlﬁ‘ett&?aacetate and
resent 1nvention conj uncti on
metalpiarh sgayeattantsusagh mSoammopgtyiOhQSFéwz‘Wé c:@mqyéarlyeamyl%ﬁedlamme
oS g 10 SN Bl BE342 R BAL s s
which at indeidedat hm@ncemtraﬁonaxful:@me&mﬁb@mﬁ% taBP Bk weight, preferably
betw%éﬂ ét?ﬂt%% Qﬁ‘é’a%éﬂ‘d:ttéoef bgWe? urfactants; which are
ypically “prese

cohcentration of between about
0. A% qa0n @lgeuts imsh&dbwmugmmftapmﬁdmb&w (5. frajantablou, 933,672;
DC- SJV@ Pg\g ntgi%ftﬁag%(l gﬁ:tail%%i | rgfé%{fé”cgﬁr%n@r%'ﬁﬁn of between about
0. OT%Iamylab@nté%éSMN@tht e, a-olefinsul fonate, alkyl
S I |
et TRy i aRg coSti Biftucqehlirl &My, sollreleppins agents,
opticglabtightaoerd. rm:trwvesese@c#/or teickgyicidesr Al I«CénW@Ucf@"ﬂ?ﬁ-rc components
[ factants include, w thout
Su}ta@g f&tg?ﬂ%ﬁ@%ﬁ’? Mﬁﬁ&nb@?ﬂﬁghxi 'gte nonyl phenol
et hoxyl ate, al kyl pol ygl ycosi de,
tty acid
Proc Bl Vet DR b I RIS o .
pdihghpcess ob @Ekmeseratt inveatiord Oénﬁ?rd%stean@pmbla@sﬂ biopolishing and
IV, des").
bleacgﬁlf%bé ga%:é ?atcelaﬁ%lrg a%%& %«!ﬂdﬂ%&mﬁéﬂﬁ@n@.
alThei m@sneen mam@g:h Hid pgee@is, solghivly canipoxXyy dhesermyoe system for
BioP&%H A BRacHBELN- ?réssg?tlé i3S rRh %l SNedirR T RRe wd! depend upon
acetate, and I on sequestrants suc
whetfaem m@pmoyw@mwmee@ cqiintpes| ABtgNtisupys eqaéonemﬁ ¢ batch. For
Rir n r
e RS o IS RAA68 gl K, K SioRE B nd [ AP eneyme
solutiat ia m@iﬁt@hﬂ rcatiaorechin Besaliratorasntaraist apmEsh ggntinuously to the
t t
cotol b mng il 201 85 HERTIERRUL RN, AR it e coton
conta@]mg Edmisstypicaly, almstresh theNeroc@sIBBlIGRE; at ap@raaunt(gbdiwg-1.5 times its
nni ar Y, I
w18, SO HRHERNRG) e, Biposesy o enevme
so[utnwen‘@m pet1c5:l mlr@fmgqbpubﬁgmmy}s &0 24 heorg alj . liquor-to-fabric ratio of
4-1.5891 | - suspendi ng agents, soil-releasing agents,
" optical brighteners, abrasives, and/or bactericides.
AlTlhegfqusguoh sblutiohear VEaﬁ’prttSDIC@W bablept of bebxgsn about 4 and
aboug@? %r@fe?“?d h@%‘ﬁ glng{ehﬁe f hccﬁﬁ;?&ﬁﬁ@n [eObetieBAl BoBAEMRNd about

ach c up ‘an |opo
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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20 The process of the present invention of one-step
conbi ned bi opolishing and bleach clean up takes pl ace
after bleaching step for treating textile. The manner
| Rk &hpd A8 & OME QuscrS Ghalt éd?ﬁblﬁ&f‘tﬂbﬁél‘n%IEQ@—UE”EM@EBLOPOHSNHQ
system for BioPolishing and Bl each C ean-up syste
Processas ace ek ot pHedersod arethginrpeasspssd.- plba carp of ﬁ@id pad batch

' procépsl%e tﬂéo?é?rﬁﬁérﬁﬂlré eﬂﬂr”ﬁle' %omédn%bﬁ:hlr@ MM UES bio-polishing

batch or batch. For exanp , for continuous or

procesisge oat PisiRsakly peetwsae cahbqw otBEspng, aave ERjbedis E198Y rreferably
betwéé}l 'ébb&n%"% Qﬁ@fa%BQPBG(OCC°rﬁo@'c@ﬁﬁ’nddhsaarfoahﬂl{e@tﬂéfci'pﬁwéesses the
I's appl cont i nuously t t on- cont ai ni ng
tempﬁwredoagarmmst pal/eqrabingg @lﬁ@’ﬁh'mé?'%l"w aa@rbiqf@olwmr@hprocesses is
prefepélc%: S@ﬁleteheab%gf seit ar&PQ%&JtW'Sﬁ@ §rAPmbet SreRirgR |b§étween about 45°C
absorbs the processing [iquor at an anmount of 0.5-1.5
and aljonk 8> |Q s weight. In batch operations, the
Cq{hteoéh Fh'%tfﬂf B!oggnélﬁﬁggj |sCodrierQNP Qﬁ%@ sﬁoanté'lﬁo@rﬂz\h/maw ROeffective to
solution for a period ranging fromabout 5 mnutes to
genepaje ﬁag\@ biopalishingieifeat of f@bﬁeme madtedalofl he £ngyrae(s) mayhreferably
be d HSnSQhHEAOBE ggimﬁgoﬂ}dtéi}’m’rtoty p?&la’ngl Qﬁﬁaeatcﬁé'f FP(Euor more

tween about 4 an Preterab pH
prefefertéy froenal.il mag eoriposite |38ﬁm@sor@@eMbmp%@&fﬁr$lmﬁWampfotefn/i to
150mg?om &f erably between about 5 to about 9, and nost
Pera |y about 6 to about 7. 35 In one enbodi nent,
t H@e@rﬁgm@ forblRapieciRad Upds genesatly agdebin anameuttayich s effective
to ran%Q é}‘b%encgéfdxﬁp e egiyrﬁ‘e R R8) WrabliPhE dosed in an amount

pre er even’ nor eﬁgr eferably bel ow 7.
about ZomHE08 kg erdeinfido 4o nipiedt efibe t@ablicies metesrtly 0.01mg protein/|

to 106?“?%0%&19 s?b%?é%]ab!jﬁb Mmg %F&@%ﬁ%@%b@{:ﬁrﬁ@rp%tﬁﬁj:flolutd

epen on the process used. In the caSe
pddredtescal pedeatiye agent fardipraatiane UPGRaY ke doga®ilhag amount of

from Qb@@%‘bﬁ‘%n%%%u'é@o g@dofk}hé”n&gl !:@Han&or@%%@&%éﬁsfr?@ about 0.1 g/

erabl®y between out bout
to abpu@ ef a‘np@t efseakiedipnabbeut @50/ dmabaricus/.60C. For

C ML, YU ARG 0 ek t@&ﬁg%%@%ﬁ@%nd%@ﬁceﬂt%ﬁ TR 8nzymes,

for carrying out conbi ned aching clean-up a
blea%u@mﬂtﬁném tﬂgacm glabiysers, ihe vohrae of HISl gauseLasehtiapsytvash liquor,

and tﬁég atﬂ%nlf’\%y r@éﬁf;n@fngfcﬁ{ Whe p&ﬁl\‘\@@f‘th%%étr i.e., crude

and about 65C. for biopolishing is
fiber, gaier @il t@(t@dd@dthﬁnpadhctéwoamym{sb Hs¢d afck Bhet srasificoactivity of the

enzy:ﬂ@n?ﬂ?t’cﬁe %ﬁHQIQnQ' &p%nﬁﬁé?ét'&ge efnﬂc-le‘%lh'bé)fett:heatt ﬁ(mc'hl fhe processing

e enzyne(s) may prefera dosed in an
occumgirdiyhthebrapente mj Phat @@rﬂmnqr@s iy the maéhrﬂqu%fartqqéw the type of

procés‘%&%l r%%r%@o[zsecfmrg efb"n%@é’@sbl éﬁséérﬁmugug- PEY- Mt@ﬁe'opltgatch The

otei'n/T, nmost préferably from 1ng protein/l
Optmtl@ﬂomEQﬁﬁ’ge prasess sonditighe CamperAeteoned SACH TeHdmexperingentation,

such %@nﬁg@st]a)bol g% InBirBNo BN o n Wl et ! ﬁnéaf:{fﬁ%?édtvpﬁ)mtg-% §t/l9e matrix.

peroxi d. The enzyne Y preferab
For eﬁemat@sétﬁ amoamf %frﬁmmme %d@mpﬁfqimeoatmw@ ﬁﬂ@ftréaﬂm qggurs, and

the tdltgl tﬂﬁé’BmecEsQﬁg B8 bkQhkd! AdtQinicRiRS R5alhY R1AL8- materials or

textlle |s evaluated for (a) pilling result; and (b) residual H,O, ppm.

Further, according to the present invention, bleach clean 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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to 100mg protein/l, nost preferably 0.15ng protein/l
to about 1ng proteln/I The chem cal reductive agent
for bleach clean up may be dosed in an amount of from
sufficRRPUmd 19 ke Bble tRe QQQHEailﬁyc%d}erPBeFd}‘?det Qh)althé '\A%'éﬁrhquor is then
nore preferably, from about O
supplgmentatbwith syesteralsing, a ﬁﬁ@ﬁdawéui@a @nsngqqrfowaeaﬁ@w SfyﬁfC!ent time
and $der dord¥rlate *Bsnéﬁﬂgr%' & Qeﬁ*e%@%ﬁ‘fe&hﬁe Qﬁglhdmmrgfé?ﬁg? a0t adding
concentration of enzynes, l each npounds,
catalgfieedizch caltudasiel tlh,@éﬁ%Ubai'ﬁé tipnsy ftﬁ’fréted?f D *ﬁ@Oaksa%Hw 3 6hintesnso most
of th@rhy%;d% 'bé}HQH ha%ngeém?erme@n%@mrea&w eth‘é" #nhue«/ﬁrdﬁ time for
endi n he nature of the .e., crud
step ) VééTO ley%\thﬁm H} mtfrést@s le¥en mere rtrﬁf@réﬁﬁy ﬂP MSaiha@ﬁéyn@eéﬁs and no
morel‘lﬁgr‘EjZ s, tl\ﬁ@sﬁﬁ@f‘ér%l? tﬁ@tahéﬂbtaﬁoﬁft mie®r %@pe(”)zﬁén’ﬁ) 20 minutes, so
the condi'tions of tenperature, pH
as to aemwm @hmtshétl of Brecysirogpn rRrexiAs an(iuswrtw]@epwb@,lérﬁ%‘éceéﬁ time.
?thﬁﬁi GOTRIGSRIY ihBt EQt%réN?? 'Eiuhh@lé‘?ép ?}I’bql dy¥ingt ReruH¥BE comprise
0 processing regime use e., con i nuous,
adjusting cowt PO Pprter e @hth%poma@%hon Phahe gshricari sieh as ionic
stren h LIJ‘Qd&E GRS ARGNHL tcb%‘lﬁoﬁéef %ugﬁﬁcﬁf W Wﬂ@%fe@gmay also differ
outl ne eXperinmentation, “such establlshing a
with peaPerik t@fter@@ﬂ@atwrﬁor@@!taw tidt g, cﬁr(d%/ tee ke pohertrerfosmances of
h
ione S8 g0 HREE) S AU oI AR Yk ot e
whofq gmess timve voff bpsbederdchg can be varied, after which
fe?a%!'l Ff)é‘gyéi-ﬁgnlf 'dk?(flncprg@érﬁrlh\?érﬁloﬁ is rda¥ild 'd?e ' \§h|ch works well
eva uated Ing result; and (b) resid
WﬁhCHMG@SPNMQF@ﬁﬂW@ﬂﬂHaccord|ng to the present |nvent|on
b'm@@an%%ga bléPoreQJr%Pze i), écﬁ%%ﬂﬂdyé’é@f%@f&%@ﬁ?%@qw Na,SO,

achieved in a sing n one enbodi nent, (i)
whichatidierignirat ef t@@@pt@fﬂjofc@el dilegkd grotheniikaic hhe caagentfptianPf salt in

the @%RRHWS&H&%S %n&hé%ﬁné&ﬁl%@ﬁ 'o@@ ésctuf?%'h{:! %H’ﬁq rfoodif (?yestuff used.
S icient tine to renove th e resid

Normgly, dke dighe( concentiationohdyesiuibis reﬁutrﬁérihe @u;mﬂré ﬁpéae ntration is

needgj tﬂg%@gt%f R0 B HERAD, i baty ey mfgréf&rawo 001-9% of

fICI nt tinme and under appropria

the wetghél ot 1abris. The ewtvieatatiat picsalt (¢e. Ne Py | b Ep-dPedbl vy,
athgr qujxdﬂ ugr |§@3§é}h§§faeg§:f}gfe‘?§élk%%§%epﬂ Re iRt @nand about 8,
tine tor s (1 €ss m nutes, so nost 5

most @fef@W@IBhWWQQ@ﬁbp@ﬁ'%ﬁﬁl@jébwﬁé] been renoved. Mre
pﬁﬂfaecéﬁlgleyat%ﬂehﬁ WACHRAL isABsdd BBt f:l?émg ¢ %lrr(e'd) oltSmAP be between

| ess m nu es, even nore preferably no |ess

about BRI amd Abenit K9° Gnéferﬁ@abW@Wﬁﬁ@ﬁbQUMﬂjpsa“%l?,‘?m 90°C, and most
prefelJif BEARkY abblEsdRURALLAR shicte for step (i) is 10-20
renove alnost all of the hydrogen
pétr‘@bkh Qfeumﬁlstf;ﬁdrthétnmtrﬁéstvﬂﬁéleé Heddd sgditpmperqtyreyjn| hleach clean
t | f

up a@eblag&%fhﬂgoggﬁaﬁggu@%&@g& R Q?an'grgapztel%ﬁg&igwe @ reactive dye. So
therep$ ap@ﬂﬁﬁé@awﬂstwéaeémgertamﬁ dofing Iﬁiéewash l'i quor, such

as ionic strength by adding salt. And the conditions

of incubation in dyeing step may also differ wth

r dopdelowing penipégraledras, naigirnising dhstrglipns efiee pagrent wention.

i ke. The performances of biopolishing with enzynes

still continue during incubation of dyeing process, so
EXAMBBESt he whol e process tine will be shortened.

Materials & Methods
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15 Preferably, the dyestuff used in present invention
is reactive dye, which works well. wth cellul ase
di scl osed herein. The salt added before or after the
addi ng of dyestuff preferably is NaC or Na2SO4 which
take control of the uptake of the dyestuff on the
EnzyfmieBer. The concentration of salt in the wash |iquor
N d ; ion of dyestuff and what ki nd
CatdiBERI L AN ORIA VLT 1. 101 y, the higher
- Catglesre e O (@enensonintesiagsnaliic) i s required, the higher salt
} needed. Typically, the dyestuff in
Ca"%’ﬁ%’ﬁﬁ%?%%ﬁ%‘jﬂ)s 0. 001-15% preferably 0.001-9% of
- Nettmabcﬁ%liaghﬁvwfh $8OrIPNOTRe concentration of salt (eg.
-NeM??Q‘MI eSAHWth]é@O}_PNJh? wash |iquor in dyeing step
as a

prefera bet ween about 5 and about 8, nost
- AC!érC@ﬂiéh’aable @étWé%ﬂFabo tNevezymheafdtit 7. 25 The

- p,,rﬁaﬁggq_rﬁtatﬁ@ @gne\p@bpmte{)ng,cﬁgg@%guent dyeing is carried

may be etvveen out nd about 100C,

- Indipge Maxdb(Gensecaristeradtiang! 46C and about 90C, and nost
preferably between about 40C and about 80C. It will be
understood that in nost cases, the pH and tenperature

Eabricn bl each clean up and biopolishing step are suitable

- 4%6%9&@&%&%0&%% TEMBGfHsapky for reactive dye. So,

ere I's no nee o adj ust pH and tenperature
- Dyharfaiprip @fé’ﬂﬁff@boqgféffﬁfﬁlqaéﬁuﬁ)g are intended as

non-limting illustrations of the present invention.
EXAMPLES 35 Materials & Methods 14 Enzynes - Catal ase
Dyesiff Cat al ase with SEQ ID NO.:3 - Catal ase T100

; tal ase ASC
Reacﬁ%ﬁ%pc ﬁE??Bgﬁﬁﬁ&age@gtagruélhg&???@ Bwith SEQ I D
ReacN@ YQHOW BNaR tAalgstatilg awdiany WG RTBEQ ID NO.: 1 - Acid
I I\lga{jlazyrres AS) -
Reacg@é mfﬁgf‘;q@r“%wéengﬁ’%y@ ternational Inc) 10 -
I ndi Age Max L (Genencor international Inc) Fabric -

Buffef60- 60 bl eached Interlock Knits (Testfabrics, Inc.) -

ed fabric (Garnent bought from Carrfour) 15
2.716g of potassium dihydrogen phosphate and 0.201g sodium hydroxide are dissolved in 1L de-

ionized water.
1g/ NAAC adjust with HAC to pH 5

Methods:
Catalase activity (KCIU Assay)

When used according to the present invention the activity of catalase may be measured in KCIU.
One CIU will decompose one pmoie of H,O, per minute at pH 7.0, 25°C while the HO,
concentration decreases from 10.3 to 9.2 umoles per ml reaction mixture.

Catalase catalyzes the first order reaction:

2 Hy0p— 2H,0 + O

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 H,O, concentration, is a

measure of the cataiase activity.
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Dyestuff Reactive RED BF-3B (Arugs textile auxiliary
CO LTD) Reactive Yell ow BF-3R (Arugs textile
auxiliary CO LTD) Reactive TQ blue G (Arugs textile
ReacBéii liary CO LTD) 20 Buffer 2.716g of potassium
di hydr ogen phosphate _and 0.201g sodi um hydr oxi de are
Enzyge sgatepBationn.- - 112p8ex. 100 /Y8 water. 1 g/| NAAC adj ust
Subsithtb bR, 034 Mabjiods:  Catal ase activity (KCGU
Assay) When used according to the present invention
PH...t-he--acti-vity-of 7da@Pase nay be neasured in KCU. One
Buﬁeg..L.J..V.Vi..l..l....d.?.@.@.@.@@%‘sl\ﬁ@ﬁos%ﬂ?t’ee of H2Q2 per minute at pH
7.0, 25C while the 02 30 concentration decreases
Temperagyre 10. 3 -t.0--9.-25fbl es per nl reaction mxture.
Dete@?_éal ase catalyzes the first order reaction: 2 H2O2->
0 + 02 The degradati on of hydrogen peroxide is
Waventergth.or.ed..usi.-n@48pect r ophot onetry at 240 nm The
- time ecified decrease in absorbance,
Absoéﬂgng&@tgg@'fi'éd' %%@égér)lcentrati on, is a 35 neasure of
Timeirtervaat. al. ase..ac 267 +.400 iRéesct! B@4 setmngghe
concentration ....... approx. 100 QA UWmnm Substrate
Concentration..... 10.3 mM H202 pH
A folder describing this .analytical. method. in. more Zetpil 5. amilgbBuUfip@r request to
Novazymes 479 Penmart which folder i herety nEMUPIRIPIRIShee. |\,
length ................... 240 nm Absorbance
' NPy e e 0. 450-0.400 10 Tine interval
Ce"“'l.a.gé S&‘V’m e T 0.267 - 0.400 ninutes (16-24
Cellubaseondsipled Bt deeubadsct rwith g catioxysetllyy t ¢adlalosaetGdE) | substrate.

d Ll ' I : U s :
oo AL A MRS IOBAERAodD, AR YR usina =
vibrati@-epiadteeyismmem_r.l Gihasredactianvir yiscBelty) is pro-portional to the endo-
celiulase 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%(m/V)
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 (EGU)
Celiulase 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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Cel I ul ase sanples are incubated with a carboxynet hyl

cellulose (CMCO) substrate. Degradation of the .

substrate | eads to a reduction in viscosity, which is
v;braﬂﬁ@%ﬂ?n@% Ugsndter. ViTReatbAG:RRI NAl §isebsigp Mt %ropa_rlfh@nal to the

reduction in viscosity is pro-portional to the endo-
endoc@ygaiage @clEti vity. 20 Endo- cel lul ase activity in ECU

is neasured relative to a Novozynmes A/'S enzyne

standard. Reaction conditi.ons.Tenperature 40C pH 7 5

Reacgapdionditengoncent rati on 3. 11 0/((rﬂ\l) | ncubation tinme 30

TorndBr B ENzyme concentrat T om 0709500 I8T ECU A forder |
d(? SCribing this analytical nethod in nore detail is

pH avail abl e upon request to 2%.Rovozymes A/'S, Dennark,

Subs{al GBI R vity (Eow) ool 1ot bed*Mdnp! s are

Enzyhmecedpatedatwirt h car boxynet hyl | @el lowzose UgraMO)

t-e. F\anrar{aflnn nf t-he cnhcfrgfa l-eads-t a
< AT C A

- SUD S EF-at e e
Reacfiga¥f§ on in viscosity, whi chPl @MSK ur ed usi ng a 16

vibrating-sprndle viscometer. The reduction in
Vi scosity is proportional to the endo-gluca

A folgdet |d9§‘fr$b‘“9Ré’H%t§”6W*”@$n@?ihpén’ﬁ ﬂ'@ﬁ%&eﬁ‘uiseaﬂ"ﬂ‘)@%’epi-ip@” geaquest to
Novosihsd A&t @eﬁ@;@ﬁ@%foﬁﬁ‘él@é} |§héréﬁ%?fpn6%¥a by FEAG¥AE:.

concentration 0.01-0 Reaction tinme 30

m nutes 5 A fol der descrl bing this anal ytical nethod
Blead\cIBRA Ep9PEALidd Sediairingbl € upon request to Novozynes

A'S, Denmark, which Tolder is hereby included b

r despifiess ransaisesoxam olygen(tPeroXDaRic Tedex @tdrqai;ar This produces
a bluged'xﬂiﬁtzgﬂga‘?oéﬁc@”f% %ﬁ%f%@&%@hﬁéﬂ&?@ Qagtef's ﬁp'q%antitatlve!y by

dox I ndi cat or roduces 10 a bl ue oxi
visuap rootperisor e éh@é%ﬁtioaezqmn@’émer aﬂalwrrpaléew%wer\é@ the fields of a
q I \

colo SELEARES A Bl Ul P BBl Mo zone o
analyﬁipell \‘@st @trrtpan th® InAAsusRgY. samfée grat @g@ﬂdpé‘ﬁiéw ¢eeps liquid to run
off VIQ%$ nfgetbéeffs.%tﬁg%rn% 2] atbgﬁrﬂeﬂﬁgégé}gﬁégpggcg%g&g?? sec. determme
with y@@@n@plow figd/ Qﬂ,(ﬁn@s@bpi quitte tcolquyrpf the reaction zone comcsdes most

exactly. Read off the corresponding result in mg/l HyO, 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 . BDistinct Pilling

17
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off via the |ong edge of strip onto an absorbent paper
towel and after 15 sec. determine 15 with which col our
field on the | abel on the col our of the reaction zone
COi NQi g mp;%tav exactly. Read off the correspondi ng Pilling
result In Y—|202 or if necessary, estimte an
i nt erM%dP’f@ﬁeﬂf%ﬁ“%ed Pilling test 20 Martindale The
pr'r'hréotb&lir%brﬂgthba‘?eﬁ'ré. Id 88/ 8502 b3gbpat two speci mens of
a test ric are rubbed against each other in a

the l@éﬁulifm&%w changi ng pattern, which ensures that the
SlJII*rh 228 pifiih %§te?fls Eﬁ@nﬁl?‘ébﬂ%%leafe%t td @é@@n' rﬂg@tV@fﬁs of fabric,

di rection. ter a pre det erm ned nber of q
both wpwerend &ﬁéﬁeﬁeamd Hes9sd mated BmStih@cg?féén%wgh HPENTS0 12945-1

( amé/ﬁg%y%'le\‘ MR HAY eﬁhé’)”llmé%ns% b2 BiRé, @é‘%ﬁ%emg lined with

scal e standards. There are five grades of the pil g}
a matalsplaie sMepetisg N%)?-mm Ithinly buligedinshsepighioinbing| m%e“%t ge tester
featul?és arllvggﬁarr@attﬁ Rubt e’r%m ?s 2he nldchinengier %nkrldrél&eteﬂf%med number
. Heavy Pilli1ng notes are all
of re\tCé@tqrusg met hod refers to GB/ T 4802. 2- 1997 The ICI
Pi | h h
by DTSl U0, 185 Sy B8RS ot
or tth eiincSehamet t 8 tapigd shectieans Atg Mpntesheni gerd and then rated
agalr;%? QQH&?d\MPHbs% %@143?91 12840sdlsarhpi@mongst ot her

andard ing Tester conS|sts of 2 boxes,

Rétmpl

each being |ined W|th a _ms_tal pI ate supportlng 3. 2mm

E eit hbﬂdt%ﬂé %ét anda‘r

Ili i i i ; W S
ET“%H%%%&?%'E#% or the Rati ng Scherre
The tested speC| mens are nounted on card and then

anal net

rat-ed ar st the-standard photos—or—against—an
4 unt es ?é‘gﬁ Q a@ﬁgﬁg%%ﬁ%’byon Points to be taken
into conS| derat| on duri ng assessrrent 5 No change No

v bl OO Aaht hanaao efr o 1= =t o oy

5 Vool HPECBIEGEoTdotonL FRSTEN Tty SN Hepe G brare ot
fuzzing and/ or isolated fully formed pills
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

L aundry-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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isolated fully formed pills 2 Significant D stinct

fuzzing and/or pilling change 1 Severe change Dense

fuzzing and/or pilling which covers the specinen 15

Pr, | n t V. | | dihvd

o R T B VR sl R Ryt oot ginycrogen
phosghatdent 0.200 MWplmdrbmdbmtwen dﬁgohmt:bmmdu qi%thﬂlmgd aater. The process

was P TRERCUERS, Rkt b RES, RAR MR St pOnfpytar ano two

piecesalfpre- cuiafabp@r chased from Test Fabrl cs. Fabr| c
.ch t f
ﬂf_l\f(%lé "\%‘ZSE Lbeak?rh\lﬁgg gli!eé g\utﬁa‘Fd;}fH éb%gfg] frgé Sh?ﬂro%ten Fberox:de
diwfa,sdadr@into @smbspwee vaind20. sZ@lg:aﬁm@ismpehyn@ﬂom tre mepowhile, a

di n S .
c SRARaY B s M55 R T B i, AR 8 8 asd oy added in
withdm fethdrataced fves raiset toks® (paet esptdbr gomeincut fabric. 5
1) I\/an washj n he beaker. was led with 100m

21 ook e Hy AR e e Shied 1o oaeh

3 eakgivaidi: MEH tBé %Eécl‘tﬂ@d | fidahesRCNAI@ED, inl thethéchine/beaker then
neanwhi l e, a neutral Eel lul ase A was dqosed to a

comeeftetemperaHee Ot A% KNnias Yadedained t hen
4)t Q!H?@Fuﬁ&é”ﬁflé’éﬁﬁ c%ﬁ:! WEQr bAd PPceditH ogls for 60mn. 2)
he resid }—a%'ro peroxi de with peroxide strip.

5)1(‘93%') Oﬁfﬁ’ﬁ:‘ﬁ’ﬁg\?é?ﬂé?\e iceand igmeiRetkeg, add the 1g/|

6 NARLEBrd thel\pEghBIGEd BEA pm@%s&msnmé ﬁbé&@g rhiies.

tenp eratureto 80C and run for 10mn, drained. 4) Cold

rlTrﬁ‘§é93LF1FSI pfdae fopt g shawt @rTa@ﬁﬂﬂ rinsed for 10mn 5)
Tableopi N of f the water on the fabrics and tunble dryer. 6)

Measure the weight |oss and pilling result _on_the

trQ@at ed | f abpiabase A 15 Thélauwel| t s| Hesthal et | ar Elirdwn
At bb ma—iﬁg! ¢ (ng Jﬁ@iﬁg 1 H2ER Grat@haske afe Neddikaht Residuial
2 Pillling At dginning (ng protein /1) Cellulase A
after tfeatnment resyltmg Prﬁje'ﬁrfat ein/l)
0 0 0 0 1.5-2
0 0 7 0 4-4.5
100ppm 0 7 >25ppm 4-4.5
0 0.34 7 0 4.5
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

detectable Residual H,0, in the solution.

Example 2

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

wascator
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

30

00001.5-2 007 0 4-4.5 100ppm O 7 >25ppm 4-4.5
0 0.34 70 4.5 100ppm0.34 0 0 1.5-2 100ppm0.34 7 O
4.5 350ppm 0.34 4.2 0 4-4.5 As can be seen fromthe
t

UL pukbE of kp-r'ﬁ wds® n{cpfér th‘ish%t m%lﬂ%g d?%b‘f%%ﬁmpfd[hydmgen

the 1 nventi o a co nati on cat al
phos;:(hetel aricas. éO‘rgasceiMnerdrpx&ﬁé MWRCE d|a$ttiwe|don 120ledenizext whlee The process
was % %i'ugfé lwsﬁl?g%vég& cg 1%@?&& co\Ua's P(Ep{h% \gas%%%' ﬁ' tﬂg beginning of
I O- pol’i shi ng an | e ean p I'nt 0 one process
the propskicted with a wascator 25 A 100% 460- 60 bl eached
r f C I
VB0 SO SR s e TSk 8 Etkapugewas raised
to 5510. nthebmbiewhile, Bﬂi@ of B, MBS, asdd 4 S KHaPSL; steuelyadded in to adjust

e oo 53 SLePRL A SLYGLONED RS 7, 00,0 W e

neutrdeC@lulast@aPrieces o avidscennatisdt i vatbiase wasgadedr in dikJkept for
60 fabric was put in the wascator at the beginning of
Mif-he process. 5 1) Main washing: The wascator was

2)f idhleesd tvd rfebIdlIQLHV@rbpéroxHaeath%m}@Rﬂblﬂtrﬂa s 20mhised to

I n.the nean d 14.5
IS AT AT ORISR B 19 6 TeoiasHyen Sifbqdded the
pepoxiseoyes Rddgdsdfot MRaSEat He &Snﬁd?ﬁwréltgcgo & and run for

neutral Cellul ase was dosed to a concentration and

caPaimgkaingd added in and kept for 60mn. 10 2) Check

th%arrﬁﬁgpdu:alpdl-udmnﬁgfam@r.%;tmfop%% de strip after

I nactivation: After main washing, drained

aﬁe'fk%ff?helwat?h@n%f@ﬁf'@ﬁ‘r aphérrakladiyarhe 1g/1 Na2COB in

tﬂ/ﬁea‘é@%cﬁé :Ihr‘ié‘?e@uft@nstﬁg tleRfdfaBRey ature to 80C and

runfor mn, drained, 4) Cold rinse: Filled in cold
The rigtlieef tﬁﬂdeﬁ’fhnﬂ?éélsh%\fm YORME 215 5) Spin of f the water
Tableof) the fabrics and tunble dryer. 6) Measure the

pilling result on the treated fabrics. The result of
He@e t est iGRiplas@Ashown iNedfeabl e 2 TaResidpal Hz0; Pilling
At beginning | (mg protein /) Cellulase A after treatment for result
{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 neutral cellulase A have less pilling, and

no detectable Residual H,0, in the solution.

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

with a Laundrymeter

A 100% dyed cotton fabric was purchased. Fabhric swatches were cut to about 10g each.

One buifer at pH 6.5 was used for this study. 2.716g 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 100m| buffer and one
piece of pre-cut fabric.

1) Main washing: The beaker was filled with 100mi buffer. Some hydrogen peroxide
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H202 Catal ase A Neutral Residual H202 Pilling At
beginning (ng protein /1) Cellulase A after treatnent
for result (ng protein /1) 20m n 100ppm 0.34 7 0 4.5

%ﬁd@éﬂtobga&?%galfér%ﬁ be dtabl Baiist be sﬁ@@ﬁé@slnt fheakednwhile, a
in the conbined process of the invention with a

é’@HHﬁh‘é?’i%@ﬁeofﬁ wagtdosgd é0 A cRReEHElien AndcAatalasndevar #EfRs in then

[ dual H202 in the
s%?é?'%g&ngm ra%@g 9 @g @%ﬁg‘ﬁﬁﬁﬁgzgﬁ? pol i shing and

)@fw&sﬁhe:r«a@mauhyﬁr@pamr@ witlo perogidedtidiuct ed on dyed
y f : i
5 1@5’thv%tl% aAfnaﬂhga@re?@xgesﬁ F}h}sjrgﬁ)%adﬁﬁﬂ .ﬁ%é%m%g@aker then

re-cut to about
eajsbd theQmen pepditfi e todB0° PHG! Binvies 1 Wrsied dfaomed. hi s st udy.

4 Selt Uk aRS PR 8 dBRelie O G O e

5) @alreoff thEheater oa elss fad0ickasd twndlectrgst. Wi th a

undry- neter., beak sfllled with 100m buffer
6) Mep oo ogba Pt pReReibe Rbe. | 3) Wi n vashing: The
10 The rbeaiteesf thasedt ibhd sitbww InTabOOB buffer. Sone hydr ogen
T bleggr oxide 20 was added to each beaker with 20 steel
|ls as specified. In the neanwhile, a neutral

Kgb] ul a<e @emed!o%d\lémraa efineatAat | omeaﬂ@blc-qml ase Pilling

A bA was in then| tenperature wasrai eg F md it
t E%’Bf"nﬂor Wnﬁ’rﬂte’r? Check™d REFED dua pé r%?(” resu
wpt h perfoxi degstrip/ 5 3) Ilmactivatipn: Afte)r the 2-2.5

2CA3 ipn-the-nachi nn/ beaker

Troro T L T antT

g—add--t-he-.1
3R4REM rai sed Phe tefperatur @ to 80C hnd rGfPRRW 10min, 2-2-5

dgained. 4y Cgrd rinse: Filfed in cold watérg and 4
rinsed flor . 10mn 5) Spin-off the water on the fabrics

350t unbl e drer. 6) Measut@ pilling restfPRSm the| 3-85

340t ed fabrggg. 10| The Tesfhts of the Test jare shown 4
L.n_Table 3. _Table B H2? Catalase A Neutral Cellulase

AOResi dyal H202 Pilling At2beginning (ng pfotein /1) 459

g proter ) aftertreatgpnt resul t 0,850 2=215 455
E&opf%)ppm 0 >25ppm 2:2.5 0 4.2.0.4 350pprﬁb(5h)4 2

35@Pppm 3. 85 0.34 21 0 455

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,;O; in the solution. The present invention shows more advantageous

effect than those using catalase or cellulase alone.

Exampie 4
Combining Bio-polishing and Bleach clean up into one process with an acid cellulase

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

Fabric swatches were cut o 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 100ml buffer and two pieces of pre-cut fabric.
25 1) Main washing: The beaker was filled with 100ml buffer. Some hydrogen peroxide
was added fo each beaker with 20 steel balls as specified. In the meanwhile, an
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350ppm 0.34 4.2 O 400210 4.5- 5 350ppm 0 21 >25ppm
4.5-5 350ppm 0.34 21 0 4.5-5 As can be seen fromthe
above table, the fabrics treated in the comnbined
PrRsLesIuide ENGad BYSY 100 clﬁﬁééhtr%h@@@ﬁﬂ%ﬁél% Afwas added in then
cat al ase and cel lul ase have less pilling, and no 15
dde@oeraiire wassiaihgalto 9200 and kenkfos60min.on. The present
[ fhﬂm ct than t hose
3}’%&&@ ase o&&rol uY(geg‘;é’ﬁl’g %ﬁ%:de g 4 Conbi ni ng
3Blloacpwlatism|r%fgafahd cBeekdoh arddete gl Nar@ooﬁethprma@see/beaker then
n 2 id c IIu 009 ached
e S BT S L Sl P B A B Teo
4FahﬂdmaseiﬁmhrmaxﬁmmhmmeadmasedﬁuﬂOhunabout 5g each

buffer at pH S. use this study. 1g of
5%‘%&{@&%‘0’8{%°€Ré$%%@§8ﬂ§é H‘? J}K “de-i oni zed wat er
6 pMde sy eigie whighpblss and piMirigreaciebh chatredted Faleriqar ocess
ry-meter. The beaker was

was, conduct
The @FPﬁt%ﬂﬂﬁfg%&ﬁ%ﬁﬂo% f'}tq%lf%gd two pieces of pre-cut
Tabld dbric. 25 1) l\/al n washi ng: The beaker was filled with

1ﬂﬂnd huf f.er vdr-ooen norn i WA o

B Dotk doialaen Ao ol SRRt sy s o1 Fivo

At FBR@TMMY || €mgadtotedil/aC dn@gtdtenha&)e CaWestrdaseshtt 0 aresult

concentrati-onh-and--cat-al-ase-A-was-ladded—i-h—-t-hen
copcent at-aSe—A—wWas+aagaea—-A—tnehn

teQTperature V\Bs rai sed to $55C and kept Por 60nin. 15)2

Check the respdual droperoxi de (W th peroxi de|st ai4ps

3) |l nactlivation: After. the checki ng, add -the 1g/l
1RBRROB iln t he3fachi ne/ bealé® thed 5 raPsed the 3-5-4
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renperat ure to 80C and run for 10mn, —drained. 4) Cold
rinse: Filled in cold water and rinsed for 10m n 5)
Exangpled of f the water on the fabrics and tunble dryer. 6)

COm::}_{?riég&tf gg %&%hﬂ%‘%@i%@é@cl@ﬂﬁ’ uBl :||1t| B ér@éééstwmphhu%fast luna RL
reat e rcs e resu alre snown

Tableerpcedgesapare thergzme @at%ﬁsg%ewmaw*@éq HuyBes tbe Cellutase
used FRR! BlUALraERRRa ALl dddGe AtalbSObaNvag c(a@agé ﬂto@lcﬂmtélbée ]100, ASC

(mg protein /1) after treatnment result
200 ipdigidyaiy. 0 ha rasut afdbe peat rasshepe io T3bis-y Exarrpl e 5

Exampie 6
Combining Bic-polishing and Bleach clean up into one process with IndiAge Max L

The procedures were the same as described in Example 4 whilst the cellulase
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 Neutrai 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.

Exampie 8
Combining Bio-polishing and Bleach clean up inte one process with Acid cellulase C

22



Conbi ni ng Bi o-polishing and Bl each clean up into one

process with Primafast

the sane as described in Exanple 4 whilst the
C@h'e”ﬂ)f%%@duré's:’ Wé?@%éé\’as%rr%r hoRfedstibd ! A EREmBRI4 tiaflist the Catalase
| ase A or Catal ase T100, ASC 200
used jwagi Gatalaae iTy! Oome‘*?r%gw 1Tt respit of erteRakas Bty finfeble 5

cat

Tab

al se used wa

| e 5.

luna RL The procedures wer.e

clean up into one process with Indi Age Max L 20 The
Tablgypocedures were the same as described in Exanple 4

Exanpl e 6 Combi ni ng Bi o- pol i shing and Bl each

whil st the cellulase used was Prinmafast |una RL and
H,Ot he| cataluzee used Wasadeat a| asataleser Cat absse T1D@]iliSC Residual
4¢200] i ndi vi dual % result of thel te SN N W0, aft
AlTabl e 5. Exanp gmgig %'@moi ni ng Bi o-%oﬁ?}gﬁﬁd and 2oz aner
beginmBideqch cl ean up into one process with Neutral treatment
[ CelTHfidaRsPunal Ne PIPgEdUr €S Wef € the samg as desgesbed o
in Exanple 1 whilst the Catal ase used was Catplase T
100{ or ASC 200, The result of the test was shown in
350pphab| BribafastExanpl e 81.8D Copbiaialage Bi 0- polliddhi ng| ahdl S 0
Bl each chean up into one process with Acid cel|ulase|C
22 The procedures were the same as described i
350p anpli@aasiduia st t hk8%at a| ds¥228skd was Cat al ase3 9100 ©
or ASC 20@. Thei{result of the t@st was shovvn in Table 5
Tab 3.5 1}—'.2,[“2 cet-+-u poc—bosage ""fU" as "age ié' A0 0
350pRak s GULR aslim Ay p‘l}o ei n \Y’\ E@ rotei N r estift
H2Q2 aftlRk  bepginning treatnment / Primaf ast Iuna 4188
7 3T 8BdiagBMaxa0PPTT PE TR ast T upa 4188 Catjal ase Fky...sd‘l- 0
4-415 0~ Rl 350ppm Primafast | una.4188 Catalase T
350pp ghIngiAgRMakdo| 350pPtn Pri hefdelesd dina 41884ASC zo‘b“é 58 O
350pam SpindiAgRIMAxnd] Age dax L 69Cdtalhsed75-5 0 1350ppm4-4.5 0
I ndl Age Max L B9 Catal ase A 0,34 4-4.5 0 350ppm
I ndl Age Max L 69 Catalase T 1 4-4.5 Q 100
350ppm | IndiAge Max L 69 ASC 200 0.58 4-4.5 0
/ Neutral 1.75 / / 4-4.5 0
cellulase A
350ppm Neutral 1.75 Catalase T 1 3.5-4 1}
cellulase A 100
350ppm Neutral 1.75 ASC 200 0.58 4-4.5 0
cellulase A
/ Acid cellulase 120 / / 3.6-4 0
C
350ppm | Acid cellulase 120 Caialase 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 clean up into one process conducted with a Laundry-

meter at |

ower temp
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350ppm I ndi Age Max L 69 ASC 200 0.58 4-4.5 0 Neutral
1.75 4-4.5 0 cellulase A 350ppm Neutral 1.75 Catal ase
T13.5-40 cellulase A 100 35-Cpp m Neutral 1.75 ASC
29\01(%"/58166 - BlefchetBhieiboar Sottor ebficGRds Nr@ﬁ@seﬁzﬁo%\ Test Fabrics.
C 350ppm Acid cel |ul ase 120 Catalase T 1
Fabﬂs 55'3&3*7@8 werq got toshophPASREN cel | ul ase 120 ASC 200 0. 58
3 @héf RiifeCab gD fasd uSEMRENIHIY s?hcﬂfp@ 7'1%5' &gptﬂé‘éilum dihydrogen
each clean 'up into one process conducted wt
phosnratmelmcyo 2f¢g evduam hydwesidetvegrp drgolsed 00%b memrwdbwﬁatﬁ@j process
5  was %Cﬁlr e%c\%lt'ﬁ_%t E%afrag{e't g 6@%&8#%@%&@0«%@%@ befer and two
es were cut to about 5g each.
piece®nd phettlitdfabae. pH 6.5 was used for this study. 2.716g

1 OfMdé? %@a&ﬁln\%ﬁ%ﬂb?@%&gﬁﬁgs flﬁg@?@ﬂa{@mﬁ%ﬁgr 20 Ge %9%]0?@1 peroxide

sol de-1oni zed wate
pm@@e@@edstovmhcbmh%tvem A steed balaegrspesiiedr In iremeanwhile, a
b e f
58158, PARGHL b5tk 000 330 ol B R s
10 vvit}udm eatperatheef Wes raiSeoie Wd} mgiaheméorosamile was added

a beaker , with 20 s specified. In
2 SRR ByirhofRdls el Poxs™ i dosed (o a
3 tmginbiiat: Iﬁdmralﬁkd cbﬁttl&h@&&jdﬁthwaﬁgliaﬁdgbbg im th&Onadrene/beaker then
ten u was rajsed to 30C and kept for 60m n. 2)
CrReR (erwgr 2 to%%ﬁi&%faﬁww i8ki de strip.
4ﬁ>)cd1@aﬁ§é il daR cof Weter bhe rigb&s kdrn@miadd the 1g/|
i n the machi ne/ beaker then rai sed the

15 Sk @rﬁ’ﬁb?féfrl?r‘@atteboéé@ BREcs gRI P YPPIeSHYS; drained. 4) Cold

rlmwa%ur&thlelveéi%mnog@bﬁd paAtRrredndon msedatbaraddysi n 15
e water on the fabrics and tunble dryer.

5) Spin off t
Tabl %% Measure the weight loss and pilling result on the
H,0l I eal edCE@MdsleCS|. Dosage Catalase | Dosage Pilling | Residual
At beginning (mg protein /f) {(mg protein /1) | result H,0, after
treatment
/ / ! / / 1.5-2
/ Neutral 6 / { 4 0
cellualse B
350ppm Neutral 6 Catalase | 0.34 4 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

20 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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Tabl e 6 H202 Cel | ul ase Dosage Catal ase Dosage Pilling
Resi dual . At beginning (ng protein /1) (ng protein /1)
result H202 after treatment 1.5-2 0 / Neutral 6 / /
4 Bhe Gekitrat 3 HBs 35QRP Msbig UoF ahis tEEftﬁ’rﬁ@eo@%&éssﬂw@ dihydrogen
cellTualse B/ Neutral 12 4-4.5 0 cellual se B SOEgm
phospatet ard 02010 s@Hum hgdroxide evere) dissaves in B5dpionizegwaiesl The process
| 4, 4 5 { il dt
ves GRS 344 O el PERTIRS b T sutr and o
piecesed pce-agt fagent i nto one process conducted with a

5 1R r\rya's%tgg'cl"hé‘ b]egg%/f’ \?\1199 'fiﬁ%é %tﬂ?ﬁ@?ﬁcﬂ;&ﬁ L&gﬁﬁ%‘ g?@%ﬁ@ﬂ peroxide

fabri c was “pur chase rom F ]
swascarkdsdnier eactubeaker abbuL0 Sipeddels azsspeqdiedutrt dre aeapwhile, a

H t S oSt udy, 0 i :
arRyBPbGRIIEET & Bre, BoRaob Sonsor bR g G AT A gy codum
dihgsoswehhte rabbredetedasi Heeh) weasegddethe therptaeaperainsg was raised to
c i aundry-neter. The beaker was filled
w%{%ﬂy%%%?wﬁcé??%}nand two pieces of pre-cut fabric. 5

10 21 Chdk thavasiiuag Hydiope hnddeewitivasrokidel stdpwi t h 100m

S daeE T 20 X GUroRg | BoLEe P e I 18, RATnesbaker then

Megivd iHectenter st toad0°Cedndiuaser Bomms detessd] to a
concentration and reduci ng agent (sodi um
&

Anyeds lngmdiliied igseieyaigr an §3¢®B’6§m\’/{7&\% added in then

5) SPRESAIHY §ateRSn iRl fRfics And pakbianfydeept for 60m n. 10
2) Check the residual droperoxi de wi th peroxi de

15 B)s Maasuresthe waight Ioss prmhPlliRotTepul AR tRyEBRRIPAGACTHEd t he
The ré8iils NARERt bfe LiswiTRChipnes beaker then raised the
tenperature to 80C and run for 10m n, drained. 4) Cold
rinse: Filled in cold water and rinsed for 10m n 5)
TabieSpi n off the water on the fabrics and tunble dryer.

H20 Enzyme Dosage Reducing | Weight | Residual | Pilling

At beginning (mg protein /f) | agent loss% H,0, result

/ blank / -0.6 0 1.625
Neutral

Ho0; 350PPM | Cellulase B 3 / 2.9 >25ppm | 4.875
Neutral

H:0, 350PPM | Cellulase B 8 / 4.3 >25ppm | 5
Neutral

H,0, 350PPM | Cellulase B 12 ! 6.5 »25ppm |5
Neutral

H,0, 100PPM | Cellulase B 3 1g/l Hypo 3.4 0 5
Neutral

H,0; 100PPM | Cellulase B 5 1g/l Hypo | 4.9 0 5
Neutral

H,0; 100PPM | Cellulase B 12 1g/i Hypo | 6.6 0 5

20
Example 11

One bath Biopolishing, Bleach clean up and dyeing conducted with a Laundry-meter
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10

15

20

25

15 6) Measure the weight loss and pilling result on

the treated fabrics. The results of the test are

shown in Table 7. Table 7 H202 Enzynme Dosage Reduci ng

Vel 96to, BBl Il ihfXgi A Ykl Hon /Lt Fabrics.
9o 288 B%I_@léaﬂejd 1hf33t9 ocfkg’f&gﬂw}?lb_\%s{sﬁ%c%% gfhﬂn Lt Fabrics

agent 0SS % resu

Fabripeweatches ME02 cB50RMIMUCEY Fattase B 3 / 2.9 >25ppm 4. 875

Neutral H202 350PPM Cel lulase B 6 / 4.3 >25ppm 5

TabldNeubya@hg Fze 350PPM Cel lul ase B 12 / 6.5 >25ppm 5

Neutral H202100PPM Cel | ul ase B 3 1g/1 Hypo 3.4 0 5

N PRE N05 - 20GIERPEM | T REL Sf‘“‘%f“ Fohie g gmgleg | sumple

LA AL \.A;Il IIyPU

20hdxientplsel 11 One bath Bi opol i sh| ng, DcBh&each cl ean up

and %@I ng conchIq%glpn}{vith a LaJngdoxﬁnqrpter ; 25 AS(?O%Q}%’, /

460=-60-bt-eachedintertqgck—cottpn—tabrirc—was pyrchased

Neutrfl (st T Mpr@Raibili ¢ s 7meftabr i ¢ /swat cHeg'lwer e cut  tlo 7atgdut /

8182500t h@Bl © 8o JehNg reci pe o APl e No Sampingil

Sanpl e 2 Sanpte 3 Sanplie 4 Sanpl'e 5 sanpple 6 | .
i REP 8FiBed Dod4 OB Ho A 300 ppAteRYB00ppke !t 308t | 3% owt

DI

Relﬂauxet\zalho“@i bl aseAQpr OtGP/Jl/wlﬁ) 7]2]‘@/olwf/ Trgbls /| Ivmhde | 3% owf

3% OMSOL;React | ve Y@Lgfll oW BFR}JJR L%@alﬂ 1% oW/l 2% ofdz/12% 80g/1

owf ﬁ%@\/\/f 3% owf Lsg;@act i yg,TQ Bl 4g,G 1%29¥yf 1% owh, 2P0 200/1
f—3%owf—= = = -

Owt: ST e 2hPY¥ Fabm 0 O

A water solution at pH 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 Laundry-meter. The

beaker was filled with 100ml solution and two pieces of pre-cut fabric.

1)

Single-bath bleach clean up, bio-polishing and dyeing process:

The beaker was filled with 100mi water solution at pH 6.5 adjusted by acetic acid.
Some hydrogen peroxide was added to each beaker with 20 steel balis as specified.
In the meanwhile, a neutral Cellulase A was dosed {o a concentration and catalase
A was added, following that certain amount of sodium sulfate was added in, then
temperature was raised to 60°C and kept for 15min. Check the residual
Hydroperoxide with peroxide strip.

Adding dyestuff and sodium carbonate: After the checking, add certain
concentration of dyestuffs (three kinds of dyestuff from Argus}) in the
machine/beaker and run for 45min, then dosed cerfain amouni sodium carbonate
and run for 45min/60min. 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/I
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 18min.

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

15

Na, SO4 409/ 1 409/l 60g/l 60g/1 80g/l 80101 Na, CO3 i
15/1 15g/| 20g/1 20g/1 20g/1 20g/1 OmM: of .the weight
of fabric A water solution at pH 6.5 was used for this
mghhdé‘rf th/é%% bFoﬁmedfa)ﬁﬁés th‘ﬁﬁ%a@‘éry 1L de-ioni zed
ter to a . The process was conduct ed
7)  Wesgurg tba@ﬁ{umg/twtt@n thertf@ateﬂdabe@«er was filled with
Rieges of pre-cut fabric. 1)
Ther ?%g %fst kj%ﬁt%tfbea angeﬁg, bi o- pol i shing and dyei ng
process: The beaker was filled with 100m water
Tabluﬁ@l ution at pH 6.5 adjusted by acetic acid. Sone
y

drogen peroxi de was added to each beaker with 20
stSemplely] | s gsSaymbed fj Ssenple 2) n Spinple preaPraild b | OREUY 1 ajample 6

Regidpdl Hiadefo as dosed td'@ cpncehtrati oMtand cafal ase @
Mﬂ%ﬂd@[d’ oll dwing th mpountof
sodlllBesul f atle whs added™) nLther t ermleﬁ at-i-e-das L3

rai sed to 60C and kept for 15m n. Check t he residual

Hy@r eepexde iint fhedeboe GleStthé Pabridhs uwwgw d}eeshelfbbth bleach
and sodi um carbonate: After the checkﬁgw o certai

cleanc YR HR-PIISTYI GNYdPEiRifATecysshPbdn% iR Bt gqmoination. of
catalddeOMPEGUSIsel ivkhess Alingaeliiagkbesietenand pfadst dime compared to
45m n, then dosed certaln anount sodi um carbonate and
the seRA{aIEGPT%EASN/ Goni n. Dr ai ned. 3) Soaping: two steps of
soapi ng process were conducted follow ng the dyeing
process. Filled in cold water and added 1g/| apjng, .
b g0 eatpieoPatsNERREFN 0gRGan] diS Bl ripEr Hear e G rbRherein are
heret ncﬁb@;ﬁﬂrﬁted%?l M&en&'nhe&eirneﬁm*eﬂj Wk ey \Bdﬂitlaﬂﬂeﬁ the present

25 soapi n ent and rai.s
invengi gwé'.l abggest ﬁ*b“—gw%%ﬁo ﬂﬁef»ﬁ ﬁk"\lsfb&a hﬁe%* RV t?? Rogve detailed
descriptionedsidh 69)isus\dreftiondGré @Jlt&ﬁﬂtl’ieefﬁ'ﬂl%t@h@écﬁs&&pe78101hfeoe[ppended
15mn. 5) Cold rinse: Filled in cold water and rinsed
claimgor 10min. 26 6) Spin off the water on the fabrics and
tunble dryer. 7) Measure the pilling result on the
treated fabrics. The results of the test are shown in
Table 9. 5 Table 9 Sanple No Sanple | Sanple 2 Sanple
3 Sanple 4 Sanple 5 Samle 6 Residual H O 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
fabrics treated in the one bath bl each
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25

30

cl ean up, bio-polishing and dyeing process of the

invention with a conbination of catalase and

cellul ase have less pilling and largely shorten the

process tine conpared to cifintde separated process.

Al'l patents, patent applications, and literature

references referred to herein are hereby incorporated
1 A e PRSI oo Blopbitiho FRTEICERD R OAP oLt totie,
compsiingl 8@ Etept b teating rthé i tgktile okvith He abonséenddbairemdvibg hydrogen

descriptian. Such ohyious variati.ons W, L hj .
pero R et Al L SRt R BB AER W Bb i et or removing
hydrdben/voomeds tieg thr ecasss §terndabbingolibhiopalre sHied) semdtaneously or

bl.each clean up of treating,texgile, conprising the
seaudy @85 & &Rl PRy fon SO TERSTRNIE (1) & system for

renmovi ng hydrogen 5 peroxide, and (ii) an enzyne

system for, bi g-polishin erein the st em f : :
2. O ARG CIr oGO Sl S R PRE B P mipg comprises
catalddeoemdilensddl mgdairgg agketéd si nul t aneously or

sequentially to a single solution containing the

textile. 2. The process of claim1l1l, wherein the system
3. Thieoproteswwi oiginhyid vogesinpee dextde coonpises estiulds@-coatalirgse cellulosic
fabricd chem cal reducing agent. 3. The process of claiml,

Wherein the textile conpri ses cel |l ul ose-contai ni ng or

cellulosic fabrics. 15 4. The process of any of

clainms 1-3, wherein th nzyme.systemfor hi li.shing ...
4. T et toaly i avinis TS EMERiT A58 G, Sy "8 bRBorshing
comppises edlivtggec! ai ns, wherein the textile conprises

natural protein fabric, such as wool and silk. 20 6.

The process of claim5, wherein the enzyne systemfor
5. Thbi wpeddssdfiany afqnpeedies clapmatwhasein (he {Ehide poopeisss ohtural protein
fabri an?ﬁ ﬁ)f relcegi clainms, wherein the cellulase is
abricy &Fev ey PP&W\§Bgcies 25 of Hunicola, Thernonyces,

Bacil l us, Trichoderma, Fusarium Myceliophthora,

Phaner ochget e, |rpe Scytalidium Schizophyl | um, . .
6. THSQRIGEERT | At o %1 AU Abper v eusriar FkepP o gomerises
protedde process of claim7, wherein the cellulase is
derived from 30 Thielavia terrestis, Mceliophthora
t hernophila, Hum col a i nsol ens, Trichoderna reesei,
7. Thérgretwdesf rmmyhdmze aniing clAppe vgidréinghaceli®asal s, dervebd from species
S

Aspergil lLys niger. 9.,The progce of claim4 or 7, .
o ifFaRn R RaPY s P b 1 AT | g Wyoeliophinora,
Phanerochaete, Irpex, Scytalidium, Schizophyllum, Penicillium, Thielavia, Aspergiifus, or

Geotricum.

8. The process of claim 7, wherein the cellulase is derived from
Thielavia terrestis, Myceliophthora thermophila, Humicola insolens, Trichoderma

reesej, Trichoderma harzianum, Aspergillus aculeatus, and Aspergillus niger.

9. The process of claim 4 or 7, wherein the cellulase is family 45 cellulase.
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28 10. The process of claim9, wherein the cellul ase
is selected fromthe group consisting of a
pol ypepti de conprising the sequence of SEQID NO 1 or
10. Tﬁ%@r#@s%@f C%\,{,ﬂ@r V\?xe?’é?ﬁ 'tr?é"&ellu'iet}.%r@%lec@d]fﬂom Tt'i'@gﬂfu%ccﬁﬁw%lstlng of
alm 2 erein the catalase is derived from
pofbmt@mcmmprgsmsme fegrgnce of SEGNIDhEIO: 119r SHRIDoNEE s o a variant
there@f claim 11, wherein the catal ase is derived from
bacteria such as Bacillus, Pseudononas or
Streptonyces strain; yeast such as Candi da, '
11. TH EV%%EQWE@% 2, Jvﬂel% rgmeao 135S RATLARAGDm NALERW Je Mt fungi, or
~Schi zosacchar onyces,; unga such as Acrenoni um
animdeyt al i di um Aspergillus, Coprinus, Aureobasidium
Bj er kandera, Humi col a, Ceri pori opsi s, Coriol us,

Cryptococcus, Filibasidium Fusarium Mugnaport he
12. TgcBrocesMpt edlaiphfl howhereie dslcatatesst isk denash Fopobacteria such as

Bac;lﬁl@eﬁ’bémﬁ’s & eﬁ‘?é‘ﬁt&rlngé’e{ﬁ st%}ﬁnﬁa‘%‘?ge@rﬁ 8s CcARi@bIuyveromyces,

Pi'ronmyces, Pleurotus zophy Tal aronyces,
PichiZh®a aahasuuiesTHeep e of, SW@@FW@ME@@&J iyngpl aHel ag Acremonium,

Scyt%@cgﬁﬁfsgrﬁgﬁergﬁlug” C&‘] . %r%'ogas;gfumam E?E!C]kal m gs Humicola,

| ev rocess o
Ceripahep®s,n Gdnel/usat @rtya&aeoc@:sScly‘/ﬂiadaa:wumm EdwmrivophMagmaporthe, Mucor,

Myce%ﬂfétﬁl as%\leocalh{na |1‘IX Negros‘lla\ﬁf% Bhet ?% gés tﬁ}e%cqum %gva%érochaete

rOCess 0 erein feduci ng agent
PhletsmdPunmbw@s)sBAeph:aug SazopHydumr d'@@smgteanthfnoascus Th;elawa,

Tofypgggﬁ Wgam?%ﬁ‘gym&) ?ccgﬁ]%i}gaf;[%e‘}%rgg tr%ltiﬁn / a%Lm%ngu%haassepig fiver,

beef pret ei n/I of the total liquor, preferably 0.01lng
protein/l to 25 100ng protein/l, nost preferably
0. 15ng protein/l to about 1 ng protein/l. 16. The
13. The aressssaff caim tﬂ vmeeemdhagpaﬁiasierr's, Satafdiim thévenophilum catalase

ntyati on ca reduci ng agent is in the
Ofsﬁigﬁgﬁ%i °f 70l *d%ege?g? to 10 g/1 of the total Iiquor,
preferably 0.1 g/l to 3 g/l, nost preferably 0.5 gil
14, T%{a‘)g% ss\%gilg@wlé Wﬁgre oce ﬁcugé ﬁth SOBIu ﬁﬂio@giphate

ne con i"on
bi opolishing is in the range of fromO. 01 ng protein/l

15. T%%gl r % en)E/PO?r&c%éi PS La?rg)oﬁlnﬁre%ug}e?e?ogn%faﬁtr%tgc{sr{e&eéﬁgg¥e is in the
rangqoofeifrenna(bd)@/! g pmtehflrtg 1.rgndate1nm/of thedotabi@nmr, pmferabiy W/ dimgBBrotein/ to
c 4B, wher ei n
100mg HrOJf%”’] 5 ‘Ef‘é%é%?y?? *356" ‘m@g"&qg@gb@ W'and about
12, preferably between about 6 and about 8.
16. The process of any of preceding claims, wherein the concentration of chemical

reducing agent is in the range of from 0.01 g/i to 10 g/l of the total liquor, preferably 0.1 g/l to 3
g/l, most preferably 0.5 g/tto 1 g/l.

17. The process of any of preceding claims, wherein the enzyme concentration for
biopolishing is in the range of from 0.01 mg protein/l to 1g protein/i of the total fiquor, more
preferably from 0.1 mg proteinfl to 300mg protein/l, most preferably from 1mg protein/l to 150mg

protein/l,
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19. The process of any of preceding clainms, wherein
the process is carried out at a 5 tenperature between
20 degree CE|SIUS to 80 degree Celsi us, preferably
18. Tpgg) Wo&Rs Y an c&ﬁh&ﬁm% Owﬁ? eﬂ?g{ee HCEBE UiutdB: isAetween
step pr

0 ess or co ned each c ean up
aboulot apdabswi 17y Peaferaiyiebeiyeen appulh prgabeebdile in a
single bath, conprising 10 (i) adding into the aqueous
sol ution an enzyme system for renoving hydrogen
19. Ther eress of @hy )ofaaredina elamay mbeesig tteen iregess is carried out at a
temp@ﬂaﬂ;r?%ét\ﬁgéﬁ]@o H@b@é@'(ﬂe@ih?%@d dé‘&@e(d;éllallu%alﬁ?ef@!la%i?ﬁbetween 50
si mul'taneously or” sequentially 1n"a single solution
degregdpelaivaita§Otdesraeckelsiue, and (| ii) supplementing the
aqueous solution with one or nore dyestuff and
i ncubating the textile for a sufficient tine to
20. Azehister pehress fascpimbinedigedn clfpe upr epdlishity anddyaing of treating
e t e stem for renovi ng hydrogen
temn¥ﬁ1é§ giggﬁﬁgﬁﬁes @%talase 22. The process of claim
(i aczﬂhg wheH@u Emuehes enizfyma ag peEwne fspsten f@pmm@,\hn%gydrogen peroxide,

(i) agﬁ@rérﬁ%‘?ﬁ é& nqlf@f’ ?%ghséﬁ;be \gﬁ%ﬁné%géji ('znﬁdn}g iB0sake place
simulteawousingr Shﬁﬂﬁﬂblgéhlf]o@ﬁI@ﬂled@]Uttqmecqrﬁwuibat‘fh@tﬁ@l?m@ﬂﬁs no
(iii) sv\ﬁﬁlgmteﬂ QH{;&% s&étsgn"’wstﬁh&né)gpgr?&gsﬂezﬁlfg‘h%ﬁ@cubatmg the

re|n I'S reactive
textif&:t’ﬂmdmﬁum@ﬁ tmmr@raa@llev@ Qv taxtdg.st em for renovi ng
hydrogen peroxide, and (ii) an enzyne systemfor
bi c-polishing. 30 26. The enzyne conposition of claim
21. Jhe wesees roft Heins 26 edhdrein themeviyige nsysiagear rpewgitigdeydrogen
1213y ol¢ e or chem cal reducing agent. 27. The
pe“m?nz &géﬁ%ﬁggﬁﬁ%gﬁn of claim25 or 26, wherein the
enzynme system for biopolishing conprises cellul ase
d 5 i [
22. Tﬂ@ ﬁ%&gﬁ%?*%ﬁ%ﬂ 26 gﬁ%;ﬁﬁ&%eggzﬁﬂ%ﬁgﬁgﬁgmﬁg§b$oﬁﬁmﬁﬁ comprises
Cemﬁaﬁhp03|t|on conpri ses one or nore addltlonm
conponents selected fromsurfactants, stabilizer,
wetting agent, dispersing agents, antlfoan1ng agents
23. Theibraceantos claim@0bwhewet aftgygiele il obaddingereyme systemelsf removing
hydm?egzyerc;gb@e e y%b%@ﬁ?%ﬁie IEQ'I% IQés Gl ghpftedrherein the
l'ase I's erlve rom bacterial, yeast, fungi, or
animal . 30. The enzyne conposition of claim 29,

24. THOBFRI0s bParRE8! & elStnd &byt if F&Brive dye.

25. An enzyme composition comprising (i) a system for removing hydrogen peroxide,

and (il) an enzyme system for bio-polishing.

26. The enzyme composition of claim 25, wherein the system for removing hydrogen

peroxide comprises catalase or chemical reducing agent.

27. The enzyme composition of claim 25 or 26, wherein the enzyme system for

biopolishing comprises cellulase and/or protease.
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lo Scytalidium 31. The enzyne conposition of claim
27, wherein the cellulase is famly 45 cellul ase. 32.
The enzyne conposition of claim26, wherein the

28. THedWeb-Pe a88Rbodifors Ot WAY de hPeRuUhPNBse7 3dnerein the enzyme
composition comprises one or more additional components selected from surfactants,
stabilizer, wetting agent, dispersing agents, antifoaming agents, lubricants, and builder

system, or a mixture thereof.

29. The enzyme composition of claim 26, wherein the catalase is derived from bacterial,

yeast, fungi, or animal.

30. The enzyme composition of claim 29, wherein the catalase is derived from

Scytalidium.
31. The enzyme composition of claim 27, wherein the cellulase is family 45 cellulase.

32. The enzyme composition of claim 26, wherein the reducing agent is sodium

hyposulphate.
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