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Amylolytic Enzyme

This invention relates to a new amylolytic enzyme from the
microorganism Bacillus sp. A 7-7 (DSM 12368) and sufficiently similar
proteins with amylolytic activity, to processes for their production and to
various potential applications for these proteins. Over and above the

5 potential applications mentioned, they may be further developed for other,
above all industrial purposes. More particularly, the present invention
relates to detergents/cleaners containing such amylolytic proteins, to
processes for cleaning textiles or hard surfaces in which the amylolytic
proteins or corresponding compositions are involved and to their use for

10  cleaning textiles or hard surfaces.

a-Amylases (E.C. 3.2.1.1) hydrolyze internal a-~1,4-glycosidic bonds
of starch and starch-like polymers, such as amylose, amylopectin or
glycogen for example, to form dextrins and p-1,6-branched
oligosaccharides. They are among the most important industrially used

15  enzymes. Thererare two reasons for this. First, like many substrate-
degrading enzymes, they are released from microorganisms into the
surrounding medium so that they can be isolated from the culture medium
relatively easily on an industrial scale by fermentation and purification.
Second, amylases are required for a broad range of applications.

20 One important industrial use of a-amylase is the production of
glucose syrup. Other applications are, for example, as active components
in detergents/cleaners, the treatment of raw materials in textie

manufacture, the production of adhesives and the production of sugar-

containing foods or food ingredients.




g aforenentioned type, to nethods for cleaning textiles oz haidrs2006aces
that involve the use of such anylolytic proteins or anal ogous agents, and
to their use for cleaning textiles or hard surfaces. - (57)
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Rochester, New York, USA are known commercially as Termamyl® and

Purastar®, respectively. The homolog isolated from B. subtilis or B.

amyloliquefaciens and disclosed in US patent application US 1,227,374 is
20 marketed by Novo Nordisk A/S under the name of BAN®.

This amylase molecule or its close relatives have been further
developed in numerous inventions which addressed the problem of
optimizing their enzymatic properties for specific applications through
various molecular-biological modifications. Such optimizations can relate,

25 for example, to the substrate specificities, to the stability of the enzyme
under various reaction conditions or to the enzymatic activity itself. The

following patent applications are mentioned as examples of such

optimizations for specific applications: EP 0 410 498 for the sizing of
textiles and WO 96/02633 for the liquefaction of starch.

30 Above all, however, a-amylases have been further developed in
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a few known starting enzymes may possibly be limited in the resuits

obtained, there has been a parallel, intensive search for comparable
enzymes from cother natural sources. This search has identified starch-

20 splitting enzymes, for example from Pimelobacter, Pseudomonas and
Thermus for food production, cosmetic and pharmaceutical products (EP 0
636 693), from Rhizobium, Arthrobacter, Brevibacterium and Micrococcus
(EP 0 628 630), from Pyrococcus (WO 94/19454) and Suifolobus for starch
liquefaction at high temperatures or under highly acidic reaction conditions

25 (EP 0727 485 and WO 96/02633). Amylases from Bacillus sp. have been
found (WO 95/26397 and WO 97/00324) for use at alkaline pH values. By
virtue of their low sensitivity to detergents, other amylases from various
Bacilli (EP 0 670 367) are suitable for use in detergents/cleaners.

By virtue of their origin, enzymes from newly opened organisms are

30 possibly more suitable than the few established enzymes for further
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to optimize Novamyl® for these applications.
Patent application WO 99/57250 discloses another method for

improving the washing performance of detergent enzymes, such as lipases,

20 cellulases, proteases, amylases or even CGTases. The principle described
therein consists in covalently bonding the particular enzymes to cellulose
binding domains (CBDs) of bacterial origin via a non-amino acid linker. -
These ensure that the enzyme acts on the surface of the textile with greater
intensity. WO 99/57252 includes other possible I'inkers in this concept

25 while WO 99/57254 includes other enzymes such as, for example, glycosyl
transferases or acyl transferases which are bound to the CBDs either to
form a chimeral protein or via the linkers mentioned in WO 99/57252.

Every amylase used for detergents has its own performance profile
which is reflected in the fact that some soils are removed more effectively

30 by one enzyme while other soils are removed more effectively by another
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addition to the few natural amylolytic enzymes which are actually used on
an industrial scale either as such or in the form of further developments.
20 Accordingly, the problem addressed by the present invention was to
identify a natural c-amylase hitherto undescribed which would be suitable
- even for industrial applications, more particularly in detergents/cleaners, or
which could be used as a basis for application-specific further
developments. " ,
25 A secondary problem was to obtain the nucleic acid coding for such
an a-amylase because this would be essential both for the biotechnological
production and for the further development of these enzymes.
Another secondary problem was to find an organism which would

naturally produce the particular a-amylase.

30 Another secondary problem was to enable the a-amylase found to
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This includes amylolytic proteins derived from a nucleotide
sequence which is at least 85%, preferably at least 90% and more
preferably 100% identical with the nucleotide sequence shown in SEQ ID
20 NO. 1, more particularly over the region which corresponds to amino acids
32 to 516 of SEQ ID NO. 2. Also included are proteoclytic enzymes which
are sufficiently similar to these amyloytic proteins or which can be derived
by methods known per se. Preferred representatives can naturally be
isolated from microorganisms, more particularly grém-positive bacteria of
25 the genus Bacillus, especially the species Bacillus sp. A 7-7 and more
particularly Bacillus sp. A 7-7 (DSM 12368).
A second embodiment of the invention are nucleic acids coding for
amylolytic proteins of which the nucleotide sequence is at least 85%,

preferably at least 90% and more preferably 100% identical with the

30 nucleotide sequence shown in SEQ ID NO. 1, more particularly over the
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the amylolytic protein or derivative in quantities of 0.000001% by weight to

5% by weight and more particularly 0.00001 to 3% by weight, which contain

other enzymes, which are present in supply forms known per se or in which

the amylolytic activity performs a function for the release of the ingredients

20  of the detergent/cleaner or is itself controlled.

A sixth embodiment of the invention are processes for cleaning
textiles or hard surfaces which are characterized in that an amylolytic
protein or derivative of the first embodiment becomes active in at least one
of the process steps. Detergents/cleaners of the fifth embodiment are

25 preferably used for this purpose and the amylolytic protein or derivative is
preferably used in a quantity of 0.01 mg to 200 mg per application and
more particularly in a quantity of 0.02 mg to 100 mg per application in the
particular process step.

A seventh embodiment of the invention are corresponding potential

30 applications of the proteins or derivatives of the first embodiment or the
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acids 32 to 516 of SEQID NO 2. These preferably include -

correspondingly - the nucleic acids which code for the particular proteins

of the first odi of the invention.,, A third enbodi
I nvention ar eﬁﬁg)%%bal or gani sns whi cﬁ’ 5 forma protéﬁﬁ%’%!fg%@%t Ive
of the first enbodi nent or which contain nucleic acids coding for that

protein or defeigEIgnte/cleansss of dhe difthy eprediperigol Himdwendian f0E deanirg r ai n

Baci | | us sp. - ' e kAR o ; - A
~fourth enbodi tr%é(%[{ego(\t‘w?ﬁrgi ?‘?}'\?aeér:% g%kar e?éaagﬁgie bdg{?ﬁdl,{@ﬂ?ﬁﬁ?&é{&%&éﬁ%%m ds
of the seconddefebyalitsieldanchgsprefaiably im angliantitpdfvd.0h sycto POOtmYsandind any
bi ot echnol ogi cal proce s&s ftq(‘;g‘r3 t he ‘moduct} %rﬂlel of a protein or derivative
of the first BRFR@ERIGWANOORemaoa B ot amilobisRfokRIntor sferivative

I nvention mre ALY i terized in that they
contain a 5Sr o?glieéhﬁé)l%gg%ﬁ@gt Ive %%H@[?ﬁglﬂﬁsﬂr@ r(‘:‘%glt'i@%{)odi ment. These

pr ef erabl y i ncl udeAdetighth eemnsadimeat of theniniventicrpatesfunthieh potaniiabinduistriapr ot ei n

or derivative in g%a tities of 0.000001 _% b ,wel:}ght to 5% by wei %gt and
more particul 97§% Y. e1amylages fPUnRi ghbessuindyde preesssesotondiqueRifores,

whi ch are pre [ p ; o] il ' lytic
activity perf%@&sh’am&uﬁcﬁa\g%é@%wt@ %%ﬂeﬁﬁﬂcﬁgni w&mrgh{fb&%ﬁ%f t he
det er gent / cl eproeesses iand tvadbbs cpwientall egplioatishs) meneb pditivedriyoffort tiee

I nventio re,processes for cleanin texti|es oy hard: surfaces_which are
char act ert® cd AN AW PE iEETediRle BrodYSHS aiesdle BIANIACTS, st
enbodi ment begprESHARGIUIND fr A izﬁ 8 f thich SofSii :

Det er gent s/ cl eanersps of t@{a friftteﬁ e 1gcczl)i ?r@’n{&atrhtg ?%%@gﬁgr%ﬁﬁlﬁsggd/%r this
pur pose and t$hkoraoidiol 9ligasaschaddes,ofor dbei hatrolysisi of qycledextiinisy fosdhe i n a

tity of 0 200 applicati d ticularly i
quanti 1y of OUPSRPLEWIBRIeRg B eGiaras e Tnaesopshard P Beeos
step. A sevengytioiEx@thdIEnl thé prbgudtidviest fovisaaifd /6P foES RytelRMtP For thd al 30

applications of the proteins or derivatives of the first” enbodinent or the
26 Januarlp 2009duption/ ab3mEmel Peedsp@ndig3saimal feed ingredients and for

dissolving starch-containing adhesive bonds.

A protein in the context of the present invention is a substantially
linear polymer made up of the natural amino acids which generally
assumes a three-dimensional structure for performing its function. In the

20  present specification, the 19 proteinogenic, naturally occurring L-amino
~ acids are designated by the internationally accepted 1- and 3-letter codes.

An enzyme in the context of the present invention is a protein which
performs a certain biochemical function. Amylolytic proteins or enzymes
with an amylolytic function are understood to be those which hydrolyze o-

25 1,4-glycosidic bonds of polysaccharides, more particularly those which lie
within the polysaccharides. Accordingly, they are also referred to as o-1,4-
amylases (E.C. 3.2.1.1).

Many proteins are formed as so-called preproteins, i.e. together with
a signal peptide. By this is meant the N-terminal part of the protein of

30 which the function generally is to guarantee the release of the protein




detergents/cl eaners of the fifth enbodi ment of the invent2gmnaf 2jogani ng
textiles or hard surfaces or for releasing the ingredients of correspondi ng
detergents/cl eaners; preferably in a quantity of 0.01 ng to 200 ng and

nore particularly 0.02 ng to 100 ng of the anylolytic protein or derivative

5 per appli ' | di shwasher or hi ng machi ne. L.ght odi nment
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for ethanol '®MeRAIdeBnthe PRYBIIRG aséntiitofheppetiRlgsEs Qsnthey guTeUBdIBet ent i al
application b | t : : kegrlals or
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desi zi ng cotthenestfodthe beotpinachder inaturaf conditiats oy d/signal peptitasdad that

ol i gosacchar,j des, for . the hﬁﬂr ola/sls of. cycl ﬁdextri ns, for, t ease of

ow ol coul i REEOGS EBnBotiHbS AR oty BhceRBP e s nigug nitally
cycl odexb i Rtesd @l THE REQEYELIRIL! rbAPASOANY/LS ARSY el esi@nt for for the

15 producti on of ani nal or ani ma i'ngredients a
di ssol vi ng sixanmyphe,dsii18i aming suitheingeabshdwn iA SEQUBINOL.D Akshoamt igxt of

the present J tion is a.substantially ‘Iinear polynmer_made up of the
natural ani ﬂiﬁd\é(gv% @‘ﬁ fg@?ﬁjr%PF'ge% ﬁﬁ@§y@qq&ﬁeg§ﬁ%ﬁ§ﬂﬁ%ﬁc§jﬁructure
for perfOrmsBQhéft?lef;HH\[Qf;é%Hznhﬁ.ﬁdéeal__%gl%ﬂf8?@8'5 affRgLEigation the 19

pr ot ei nogeni ¢, natural occurring no acl are designated by the

i nternational |y &yceptuedofl theinén3ymatic exctivitylethe mEtuenpeptidés) itdhetheont ext
of the esent invention i otein ich perfornms a certain hiochem cal
functi oﬁ{) AWF)SW?iQfOB?ﬁe@iS %@e'ﬂﬁegrﬁ9ﬂ’é\l\g'°%£ﬂ p&ﬁ{eér@ﬂat& é’@i RIePIMEYSon are
under st ood & iRQuétRapSpMtatibndlydrol yze a- 25 1, 4-glycosidic bonds of

pol ysacchari des, nore particularly those which lie within the
pol ysacchari des. Prepoteinacarg, inahtiye arecurbers obipeoteds. t of husr aragusorany | ases

(E.C 3.2.1 . ' Qr -called preproteins, i.e.

t oget her wit Sa{y'i%]é(ﬁeg({u(%gg%?%gﬁg‘ﬁb atsnfﬂﬁg'ﬁe}ép%g%'ﬁ'?' the N-term nal part of
the protein of B9 el ebntdxe dfuiied | raseRNaivEntidnl Snideiduatiist afe tthe rel ease
of the {Io]rotei n 26 January 2005 WO 02//0356 9 PCT/ EP01/08359 forned fromthe

produci hg caMqleces najuragiyrmprasip &f nurdeatidesowhinm gervee as upfaimation it s
CorY oo LouoPlere B SLERALoRERE g ihogt Aol s8hletdEM pilaniss o the
enzymes. They may be present as a single strand, as a single strand
complementary to that single strand or as a double strand. As the naturally
more permanent information carrier, the nucleic acid DNA is préferred for
20  molecular biological work. By contrast, for carrying out the invention in a
natural environment, for example in an expressing cell, an RNA is formed
so that RNA molecules essential to the invention also represent
embodiments of the invention.
With DNA, the sequences of both complementary strands in all three
25 reading frames have to be considered. Another factor to be considered is
that different codon triplets can code for the same amino acids, so that a
certain amino acid sequence can be derived from several different
nucleotide sequences possibly having only minimal identity

(degenerateness of the genetic code). In addition, different organisms

30 show differences in the use of this codon. For these reasons, both amino




It perforns its actual catalytic activity w thout the I\I—tz@rmnuy.g;jmsti ally
5 present. The native a-anylase fromBacillus sp. A7-7 (DSM 12368), for
exanple, is 516 ami no acids long, as shown in SEQ ID NO 2. As shown in SEQ
ID NO 1, the signal peptide of this enzynme conprises 31 amino acids so
that the matuyr 5”%% has a length of 485 amno acids. By virtue of their
enzymatic act ¢/ 70398 nature peptides,19.e. the 10 enaéﬁégpﬁ?/é’@é@ged
after their production, are preferred to the preproteins for industrial
appl i cat i ons.agN cggamesicas and nucientidee spaeencaso haveftopbet irichiledTireithe

precursors Lth.sigpal freguency are kno s pre-praproteins. In_.the

cont ext of t&orb‘*@%rgﬁ?”i Hieﬂﬁ ot PHTuctei %VQE‘&%BE zﬂ"g tcﬁgd?i%d nﬁl"‘é@ﬁi'é@
hatural |y madsedienebs WhouRPbhEase Wohsteaedy naskdnibiahBbdiAg fof af &drefis and
whi ch code for the linear am no acid sequence in prot'eins or enzynes. They

may be preser@Mi® acidisgguened.rand, as a single strand conplenentary to

that single stran .doubl e strand, the natural.ly, nore r manent
i nformat i gn carri cej]r-i,?é Fﬁ@ Oﬁ&%ﬁgpeﬁ% PS”’BR&O@“BE%faePng%I”f'%\é'%’%ﬁfgﬁﬁ‘P ar
bi ol ogi cal wodika gByeda e pﬁés,ent gpecifitaiorlg out the invention in a natural

environment, for exanple in an expressing cell, an RNA is fornmed so that
RNA ol ecul es essefihdheteln abmetheds new aanesalheliiewarmuchamfdiexempe of t he

i nvention. W , t t. i |1

three 25 readmaCr sifedt 8 S EpNRhaRb AR AT 0RE 0 EBARpclef

consi der ed i swith matlegdufardisiogicalodad/drr prteihschimicalbgianidard tietrase thei no

aci ds, sqot hat a certtgi n am no acid sequence can be derived from several
t

di fferent!d nURIRESt iIHARR offe RERIIGE0 4 LI TERRANAINGD MUFlals Gy URiIdAt ARY
(degener at e”‘%ﬁélu@fnr?t ?ﬁgﬂ%@gﬁe%%)thel sfé‘.dgl; !(h?ﬂn NI 85&RE a?lgig?hnéczﬂrs 30

show di ff erences | thi's codon. ese reasons m no 26
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o ot et 1 on arioEREBNE 0 SPARGREb A AN LR 18 lP b S5 &/ e daPlled as
an exenpl ary zgmdpng ah@rval. 28'gep7-299 no aci d sequence. 5 The unit of
I nformati on corresponding to a protein is also referred to as a gene in
the presdht speci fChangemin the nucleotide sequence, which can be produced for
example by molecular-biological methods known per se, are referred to as
mutations. Depending on the type of change, mutations are known, for
example, as deletion, insertion or substitution mutations or mutations where
various genes or parts of genes are fused together (“shuffling”); these are
20 gene mutations. The associated organisms are known as mutants. The
proteins derived from mutated nucleic acids are referred to as variants. For
example, deletion, insertion or substitution mutations or fusions lead to
deletion-, insertion-, substimtion-mutated or fusion genes and, at the
protein level, to corresponding deletion, insertion or substitution variants or
25 fusion proteins.
Fragments are understood to be any proteins or peptides which are
smallter than natural proteins or those which correspond to completely
translated genes and which, for example, can also be synthetically

obtained. On the basis of their amino acid sequences, they can be

30 assigned to the particular complete proteins. For example, they may




Wth the help of nethods now generally known, such as forzeegge,np,lyezggghem cal
synthesis or the polynerase chain reaction (PCR) I n conjunction

nol ecul ar - bi ol ogi cal and/ or protein-chem cal standard net hods, the 10
expert is able to produce the correspondi ng nucleic acids up to and

including c ] es on the basis qgf known DNA and/ o

seqguences. g@@n@fﬁ?ﬂ%@s are known, forqéxarrpl e, fromt rﬁ’&r@@qm&?

Bi ochem e", Spektrum Akadem scher Verlag, Berlin, 1999, Vol. 1,

267- 271 and ag§HMmepidentical siruchres arsmay pajiesm ﬂrmmm@pawtnea@rmu@nce

whi ch can b fQr oI h known
per se. - ar SRy BER SHEN o, Lo RMbIE, e BRBRNIY P T BRLER p ERd R snge.
nut ati ons aremdkaeletion Varante>cdrstdrting asoisehicoasitalfethiel €amer WHERd=st ut i on
mut at i ons or._ nut at.i ons \r/\(gere vari ous genes or parts of genes are fused

toget her (" JFAHTEHR AP, relaliely sraalb piease drletian sndtanisdacis oy shet
or gani sng argg 1bﬂ§%d4§an%t | ﬁidlthﬁ\f%g%rrﬁ’éﬁuﬁa\oﬂg” ved from mutated nucleic
exanpl e

acids are referred to as varilants del etion, insertion or
substitution nut &nite@cootext udithepresent inventitel, athimpral mmhyﬁhirid proteins

bsti t ut t ed f th 1 | |
igr ?e;pgnh?nﬁé%é%qsoﬁ’radieﬁ@%o ngatsgﬁg@ "%HJTSEIH %gpgﬁlﬁoag'f@?ﬁtum on
prot ei ns. p@wﬁérptraemwﬂeﬁﬁw@am 95'%. i M ROk S erﬁ’te&téjaﬂf%?rt\é’m' ch are

smal | er than natural proteins or those correspon to c ely -
transl at ed ddiepregatiuigiisralse dmowraapl ghufttiag el fusidre rematgleaesrsal ITjne

b d b
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may performproteolytic activities or partial activities such as, for
exanpl e, the conplreiRing ahtainedubyt insestiorFragiaiians ar@ndﬂdieﬂstCbrtOme ants of

Sl | pi ecedor ane PEn T phE Ry moliBhe Ropl SATEE HR ARGEE ol )

i ndi vi dual p&atritﬂilelot @it dopteihrrddreemtdniceiie s?tértirﬂ@esétflﬁ\%@h. iBReRibEON,
chi rrera+ bri roteins are Rrotei ns nmade up of elenents which

nat ur al A2 hadeallyithe saemn. thewMaebe pesigaeditadhe cbimenak prdaiBsor gani sm
or from d| frehewh.arﬂﬁég GiffEr solbly # PGS Wato bf tft BRCKAIYEY pRrssUhE! i ng or

fusi on mut agenesi s
protein to the size of the entire protein. in insertion-mutated proteins, the

proportion of foreign protein is lower than in chimeral proteins.
Inversion mutagenesis, i.e. partial sequence inversion, may be

20 regarded as a special form of both deletion and insertion. The same
applies to a regrouping of various parts of the molecule which differs from
the original amino acid sequence. They maybe regarded as a deletion
variant, as an insertion variant and as a shuffling variant of the original
protein. '

25 Derivatives in the context of the present invention are proteins of
which the pure amino acid chain has been chemically modified. Such
derivatizations can be carried out, for example, biologically in connection
with protein biosynthesis by the host organism. Molecular-biological
methods may be used for this purpose. They may also be carried out

30 chemically, for example by the chemical conversion of a side chain of an




10 object of such a fusion can be, for exanple, to producgs fnhuaRMdog a
certain enzymatic function with the aid of the fused-on part of the
protein. Proteins obtained by insertion nutation are understood to be

vari ants whi ch have been obtai ned by nethods known per se by insertion of

.a nucl eic aci ; r in fragnent into e starting se se 15

they are basi\&g}{@’qpﬁggsam, t hey may beH;ssi gned to thgygﬁﬁﬁéqgﬁgg%tei ns

fromwhich they differ solely in the size ratio of the unchanged part of

the protei n @BiNGhacidi ok byrcqvalent fianding aftanathen gompesing; tontheupeateld.

proteins, t herprapgobel iy bar fhoBkeRh@lciahdited BHELIn' WARN & EOIMPYS!

proteins. |nversion nmutagenesrs, 1.€. partial sequence i1 nversion, may be

20 .regarded gwoteispeccaidifgtontné ibadritionefet ieramplel biynisituridtional dhemiaie

applies to a re rourgi'ﬁng of. various parts of the nolecule which differs from
- Alsp Ha

the original SHMPRHNGAS: JPsEYRIZRtEN is S0 ia melidescovaientdhonging

variant, &s agd meefdrheRclRicafferand as a shuffling variant of the original
protein. 25 Derivatives in the context of the present invention are
protei ns of whi cHntthe qontextafitms irventioohall enhpwebeproteineniragimentsnant f i ed.

connect i on ASREFER SRS DR colects heahing & TpEins uiles? 1id) nded "

Mol ecul ar - bi abegi &@llicitiRehaesd Pys Bgcised for this purpose. They may al so
be carried out 30 chemcally, tor exanple by the chem cal conversion of a

si de chain of an 2&edarsudnytheoeentasi ool 1besévestioaPang 08Bkgstanidndo aee d or

by coval gpt b i anot her c oungd to.the protein, This caonmpound may
oo, “Tor damianenfi, St iadi AR Ach's WRishiuled 4, Pierethad gBB5 Bg to
t he i nventi ochatQiteAsiPLCIdNY did ¥8gibhonTheyhard aple t6 WEIMIRHSthis in a
Derivatization is also understood to include covalent bonding 5 to a

macr ool ecul &Pesiasr ered celldineneveraavesal aanearationsoeaell givisians asrz giable

teins, f i - ; . ¢
Dot o e un SRR e ot VR PR BEp Ry, PEECIREEF 1 gPRGETS, O |
the context dfediti® aryapecki plasmidadaies tamiildarogbretid @lehenintmarticulaigt i ng

of nuclei¢c acids which contain an interesting gene as a characteristic
nucl ei ¢ aei d WReJEdheyTaIeyUsee inbRstard. o dh Aenelif angireering a gisdiaciands a

cell line oveagRvRitdbelCOR 1R bAERaRE, F&dtbreWkich! H8us Br SIRRIE hence
also for genetic work so o speak (the so-called cloning veciors) and, on the
other hand, vectors which perform the function of producing the interesting
gene in the host cell, i.e. facilitating the expression of the particular protein.
20 These vectors are known as expression vectors.

By comparison with known enzymes, which are lodged for example
in generally accessible data banks, characteristic molecule parts such as
structural elements, for example, or the enzymatic activity of a studied
enzyme can be deduced from the amino acid or nucleotide sequence.

25 Such a comparison is made by assigning similar sequences in the
nucleotide or amino acid sequences of the studied proteins to one another.
This is known as homologizing. A tabular assignment of the particular
positions is known as alignment. In the analysis of nucleotide sequences,

both complementary strands and all three possible reading frames have to

30 be taken into consideration, as do the degenerateness of the genetic code




genetic el ement which replicates independently of the rests ffhubRe2c@gnone.

Vectors are special plasmds, i.e. circular genetic elenents, particularly
15 where they are used in bacteria. In genetic engineering, a distinction
is drawn between, on the one hand, vectors which are used for storage

hence al so L.C work so to spe (the so-called cloning vectors)
and, on the Wﬁﬂ%ﬁgﬁéﬁd vectors whi chqgerfor m t he fungﬁﬂﬁp&&%ﬁ%@uci ng
the interesting gene in the host cell, i.e. facilitating the expression of
‘the parti culaid fheopigianism-spedifie sedgr sisegs. dlignrianis ass newppredsiceth byect or s.

By conparis ] 0 n Leh, ar ged exanple in.
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structural qjrecedire, isf @sscebadPf®, extimplee bsNBYITELpfafCand WIR.0Pedrsdhudi ed
enzyne can be deduced fromthe am no acid or 'nucleotide sequence. 25 Such
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as alignment. |n Suuh anebmpadsari afsdc pestidele iformeioesn tHwismitaitpl@ment ary
strands and al | thre? I%gssi bl e readi ng frames have to 30 be taken into
consi der at i S$MRALIY QT tecoppaedrsaaigases iy opgangthas: iThisisrxpresspshilar y 2005
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Al i gnnents ar e now Er @tghggdﬁ%yﬁ&%orrput ﬁﬁ%ﬁ%ﬁ@@ fgpgségdn%ﬂgblso%&ta he FASTA
or BLAST al gesidubssf thehsame positiedsr & imere bezadlpdefinddnotioraophemologyD. J.

Li pman d WR. ,Pearson 1985) i.n Science, Vol. 227 . pp. 1435-1441. A
conpi | a? aon fludes atbgsgqq:{?ﬁ\éecg Eﬁ‘"ﬂ”ﬁc@%‘ﬁd%‘ﬂ‘aﬂg@scBhéﬂ_?eﬂalg_%qu r%%%n_]ti s known
as a 90_”3e“%tﬁ?QHéﬁ%con%éCPel%eﬁP@Rﬁﬂérﬁ?.” 8LiSP ARE8MIoRS ScarMbar ARkEON On
the simlarity or honology of the conpared sequences to one another. This

i s expr essed@bokt whetepivieingengengs or oply atiout prdiyidusliregionis. i dent i cal

nucl eoti des or am id residu t he sane positions nor e..broadl y
dof 1 ned noti on o IBABEss e8ePRc. aleranlcrEiEs HE erraly ha% Bihanges
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assertions can be nmade about whole proteins or genes or only abou
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extends to eempbeicids and which generally perform essential functions for the overall
activity. By functions of the homologous regions are meant very small
partial functions of the function performed by the protein as a whole, such
20 as for example the formation of individual hydrogen bridge bonds for
complexing a substrate or transition complex.
The enzymatic activity can be qualitatively or quantitatively modified
by other regions of the protein which do not take part in the actual reaction.
This concerns, for example, the enzyme stability, activity, reaction
25  conditions or substrate specificity.
Accordingly, the definition of an amylolytic protein according to the
invention does not apply just to one with the pure function of carrying out
the hydfolysis of a-1,4-glycosidic bonds which are attributable to the few

amino acid residues of a probable catalytically active center. It also

30 encompasses all the functions supporting the hydrolysis of an o-1,4-




identities in very small regions, so-called boxes, which somHage008ly a
few am no acids and which generally performessential functions for the
overall activity. By functions of the honol ogous regions are neant very
smal|l partial functions of the function perforned by the protein as a

whol e, such : r..exanple the formatjon of individu I dge
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activities include, for exanple, the binding a 10 substrate, an
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rel ease of the protein formed fromthe cell and/or its correct fol ding and

15 wi t hod® whWiEtpUiavhich pReenzapistaPatie of IAtioRINeds igengealbr iarmpdtie Myed i n
A A R e s g B
be its effectmustissaydrolyzed.
The performance of an enzyme is understood to be its effectiveness
in the technical field under consideration. This is based on the actual
20 enzymatic activity, but is also dependent on other factors relevant to the
particular process. These include, for example, stability, substrate binding,
interaction with the material carrying the substrate or interactions with other
ingredients, more particularly synergisms. For example, consideration of
whether an enzyme is suitable for use in detergents will also include an
25  assessment of its contribution to the washing or cleaning performance of a
detergent or cleaner formulated with other constituents. An enzyme can be
further developed and optimized for various technical applications using
molecular-biological techniques known per se, more particularly those

mentioned in the foregoing.

30 Under the Budapest Treaty over the international recognition of the




in the technical field under consideration. This is basedgmnubg mosual 20
enzymatic activity, but is also dependent on other factors relevant to the
particul ar process. These include, for exanple, stability, substrate
binding, interaction with the material carrying the substrate or
interaction e r ingredients, re particularl ' For
exanpl e, coﬁlgﬁﬂé}ﬁfjgﬁ of whether an gﬁzyme is sui tab%ﬁgﬁbg@gﬁsﬁ
detergents w |l al so include an 25 assessnment of its contribution to the
washi ng or %%ﬂ@%"ﬁiéﬁ%@%ﬁ% ofr28h Apelt. idn thefolloméngharicrperganisimed wi t h

ot her .const iy e then d d i gpzed for
vari ous technﬁyégfgsﬁ?ﬁg%?ﬁseg% %en%'ﬁ e'@ufhz?rﬁl 5?‘%5‘% (%ﬁqﬁng@{qln%ﬁes known
per se, nor Miperarganisardny uhds eZelikaittrepne GrnbHt hgGéraagoiGuiectiéh Under t he
Budapest Treaty over. the inte tiqnpal rec ition of the 26 January 2005
WO 02/ 10356“3"%8@69?@%@ @é@sé&@dﬁﬁﬂﬁ%f mot%od'? gRrusshweiodDPMek| | |
1977, ths f @dcgmisneh. A PTR0R BRI theV1RSistaflgR & (0 PRSIt i on in
t he Deut sche Sarmir%ng von M E‘roorgeanﬁlgnen angt@;eelrl ul ﬁjrenn@%mi%rnan
Col | ecti on &87)MTheobeyalats melatingl todhé f@atures of titetitidlogitaBrrmtaalnesi g
(DSMz): 5 Bagcil |l us . T=la bt carries the reqgistrati on nunber DSM 12368
( DSM 98- 58%)%.%6"%@6&(379’ @ﬁ?é%*éﬂ loggement ik, aee set PHP%‘"E?@PO i cal
material, agelgieterm ned by the DSMZ on the | odgenent date, are set out in
Table 1 below 10 Table 1. M crobiol ogical properties of Bacillus sp.. A
7-7 (DSM 12368) (as determ ned by the DSMZ on the 9.10.1998)
Propert%?esq-lab quI | fornRodlets wdth [pnm3.0-4.5 length [pm0.8--1.0

Spor esPoSi ti ve} oval Sporangi untSlight swollen Oxi dasePositive

Cat al asePos Mitrobidipgieabbpropertgt [PoBaciive ¥B. r pact-roneant i¥%68) (as
determined by the DSMZ on the 9.10.1998)

Property Result
Cell form Rodlets
width [am] 3.0-45
length [um] 0.8-1.0
Spores Positive/oval
Sporangium Slight swollen
Oxidase ' Positive
Catalase Positive
Anaerobic growth Positive
VP reaction Negative
pH in VP medium 9.1
Growth at 40°C Positive/weak
__Growth at 50°C Negative
Growth in
medium pH 7.0 Negative
NaCl 2% Positive
NaCl 5% Positive
NaCl 7% Positive
NaCl 10% Positive
NaCl 12% Negative
NaCl 16% Negative
lysozyme medium Positive
Acid from
D-glucose Negative
L-arabincse Negative
D-xyiose Negative
D-mannitol Positive




pHin VP nediund.1 Gowh at 40CPositive/weak G owt h at @@qyﬁggfg,igo%eovwh
I n medi um pH 7. ONegative NaCl 2% ositive NaC 5%Positive NaC 7%ositive
NaCl 10%ositive NaC 12%\egative NaC 16%\egative | soz ne nmedi unPositive
Acid from D gl ucoseNegati ve L-arabi noseNegative D xyl oseNegati ve

D- manni t ol Poz}vti(\ﬁ/ ag January 2005 WO 02/ 10356 16 PCT/ ERPQ1L 45108359

D- f r uct osePosiVq 4¢/ 0¢8P ol ysis of st ar chP&si tive gel ati nPds[EEREI/08359

casei nPositive tyrosi neWak Tween 80Positive Tween 60Positive _Tween

40Posi tive TwedhfrRoNsgat i ve Lecit hi nasePo$lositive Pul | ul anPosi tive Hydrplysis

of hi ppur at gRdgdrblysis dfscul i nPositive Utilization of

starch Positive
gelatin Positive
casein Positive
tyrosine Weak
Tween 80 Positive
Tween 60 Positive
Tween 40 Positive
Tween 20 Negative
Lecithinase Positive
Pullulan Positive
Hydrolysis of hippurate Positive
Esculin Positive
Utilization of
citrate Positive
Propionate Positive
NO, from NOs Positive
Indole reaction Negative
Phenyl alanine desaminase Negative
RESULT Bacillus sp. (RNA group VI,
| alcaliphilic)
Remarks The physiclogical test results point

to the species B. alcalophilus or B.
horikoshii, but cannot clearly identify
any of the species mentioned. The
strain showed 2 colony forms which
were determined as variants of one
and the same species by fatty acid
analysis.

Partial sequencing of the 16S rDNA
produced 94.8% accordance with B.
alcalophilus.

Strain A 7-7 is probably the
representative of a new species.

Now, as has been surprisingly found over and above this
characterization, the amylolytic enzyme produced by this strain has
properties which predestine it for use in a number of industrial processes.
In addition, the strain has properties which favorably affect cultivatability.

As shown in detail in Example 2, the amylolytic enzyme according to



citratePositive PropionatePositive NO2 from NO3Positive |zglnaafyemmbi onNe
ative Phenyl al ani ne desam naseNegative RESULTBacillus sp. (RNA group VI,

alcali hilic RemarksThe physiol ogical test results point to the species B.
al cal ophilus or B. horikoshli, but cannot clearly identify any of the

speci es nent,j d. strain showed 2 col ony fornms whi r rm ned
as variants \@?p@ﬂéogﬁ% t he sane speci eé‘clby fatty acid gr%g{/égog/ tial
sequencing of the 16S rDNA produced 94. 8% accordance with B. al cal ophil us.
Strain A 7- thesinyealitbigf thee stiepr Bagilta ispe Af 7o (EWM pE236S). maywbeas has
been surpri g ; IS..C ri.zatlon,. th

anyl ol ytic ?A‘i@%‘%ﬁ'ﬁ@%@%ﬁ%ﬁ% gggﬁéﬁgﬁg h&g Qgﬁ%%‘éét |ré€et'%{?cthésp?5dest I ne
it for use iapparentninetecafari wdight rofes8 oo tresieaaturingnSBEd pbiyabryldteegelt r ai n

has properti?s whi ch favorably affect cultivatability. shown in detail,

As
in Exanpl e ZICGHPNIRRSIS Whereashaymolecdar weight: of ?60‘39/%11%9( KD e

02/ 10356517 RETAERSH gﬁ@ﬁ)etéihes k{&;é?@ %18 arhine d&g&g;ﬁ@g@; W%%ﬂa AT-T

(DSM 12368). may be m ca aracteri ze as’a mature
protein, it dmesothb.Gappaaftart remd et ufathevaigohit pedtidsd ckmpiisindeB®ataminog SDS

KD van be. 5 A8 VAPFIDM D HPIRTl 6! PELSITE ARE ROFTEHEE BT S BENSEQ 1 D
3T amno. i ae Koo dipes G HORFERCAILR, I RESBLRNR, IRUIOR BETPL poi nt
of the matuminspabidl 10/°E.0.50% resikluamactivifi is obseivedt gt 60fCi sTheabl e to
| ncubat JI gn feﬂ&yl%% is largely stable to incubation for 10 minutes at 40°C/pH 5-12, the

best stability being observed at pH 9. In the presence of 0.1% SDS, the

enzyme shows 98% residual activity after incubation for 15 minutes at pH

10/50°C. In the presence of an additional 10 HPE/mI protease activity and

after incubation for 15 mins. at pH 10/50°C, the enzyme still has 74%

15 residual activity.

Accordingly, the present invention provides a naturally occurring
enzyme which must be regarded as o-amylase on the strength of its
sequence homologies to the hitherto known enzymes and its enzymatic
activity. in principle, it may be used for any applications which require an

20 amylolytic function. It is particularly suitable for applications involving
alkaline pH values and medium temperature ranges, more particularly pH
values above 9 and/or temperatures above 40°C. The application
spectrum is extended by the comparatively high stability of the enzyme to
detergents and proteases. Accordingly, it appears to be particularly

25  suitable for use in detergents/cleaners.

The nucleotide sequence of this enzyme is shown in the sequence
protocol under the heading SEQ ID NO. 1. Accordingly, it is available, for
example, for further developments using molecular-biological methods

known per se. The amino acid sequence of the enzyme is shown in the

30 sequence protocol under the heading SEQ ID NO. 2.




mns. at pH 10/ 50C. 50%residual activity is observed at mnuéﬁl@ezobe enzynme
is | argely stable to incubation for 10 mnutes at 40C pH 5-12, the best
stability being observed at pH 9. In the presence of 0.1% SDS, the enzyne
shows 98% resi dual activity after incubation for 15 mnutes at pH 10150C

I'n the prese ddi tional 10 HPE pr ot ease acti

I ncubation for Qﬁlr;]]%%g% at pH 10/50C, the enzyne still @—W(&ﬁim dual
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principle, it my be used for any applications wh require an
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and proteases. Accordingly, It appears to be particu Suitabl e for
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I n the seque rot coI a Accordin

i s avai | abl enS C&? %ﬂne'nrﬁé H]ﬁ?hgr dﬁ&lﬁ%‘%’“ﬁg nrlaé‘gﬁs‘? %encompasgesy

mol ecul ar - bi adiiogiotéihs G WHIEH theK REUBORRS s6Quentesis HTil8astBEY, SEGUSmR,of the
enzyme is shown in the 30 sequence protocol under the heading SEQ | D:NO

2. 26 Januar \P220U5 9096 %0 3560,/8YED9Y4 mas)@%:aﬁﬁmmbmmthpl rmuq}emude

proteins are I p tion | ai med
i nsof ar 356 th% %gsgb%@&r}iqﬁl%ﬁédmw% 5] ﬁﬂ& a%ﬁ%‘l T} P& L{l?‘ﬁ EP %ﬁ%ser ange
of simlari t)patrﬁalh’@ﬁgé@@ﬂmmtéihmwﬂch FelafeHe driinbQcids apad g6 SEQ | D NO. 2.
This simlarity range enconpasses 5 all proteins of which the am no acid

sequence is at | eabie 96%esdaimiar projgin lgT0vBYAt 95903.8008% thew-apw/iass or

100% i denti c 2, The
sim (I) arity r gnogﬁé" %F'Sﬁ’ngnf@%é@?gs q"tgl ﬁ‘%?@@g rﬁﬁgm‘%? 'Egt AQSEKP 'I"eglei de
sequence is BwiseFbt hila FohiOYGcha BibidfdratRBAUGHMEBI0Y DA, I8¥Nne99% or
100% i dent ical wwth the nucleotide 10 sequence shown in SEQ I DNO 1. This

appl i es iR padwitzarland; ¢ hitewhaey.genebiogom/shiatdtind). ¢ he his opesiteinwihiash & el at e
to amino aci dyqdgnk8 Rdflology of 93.4% identity at protein level to the amylolytic

enzyme according to the invention from Bacillus sp. A 7-7 (DSM 12368).

The protein according to the invention is clearly characterized as o-
amylase through the homologous regions. Representative related proteins
20  are presented in the alignment in Fig. 1.

On the basis of this alignment, largely the same secondary and
tertiary structures may be assumed for proteins according to the invention
as for the proteins used for homologizing. Their structural elements may
be retrieved from generally accessible data banks such as, for example,

25 the EMBL European Bioinformatics Institute (EB1) in Cambridge, UK
(http:/fiwww.ebi.ac.uk), Swiss-Prot or GenBank (National Center for

Biotechnology Information NCBI, National Institutes of Health, Bethesda,
MD, USA). If differing structures should appear or if it should turn out that
there are various folding variants with varying amylolytic properties, for

30 ‘example so far as the optimal reaction conditions or the substrate




The nearest simlar protein known at 17.03.2000 is the a-zg4dnasas 20060m
Baci | lus al calophilus with the registration nunber P 19571 in the

Swi ss- Prot data bank (Geneva Bioinformatics (GeneBio) S. A, Geneva, 15
Switzerland; http://ww. genebi o.com sprot.htm). This protein has a

seqguence ho 3.4%identity at ,protein |evel tic
enzyme accor pﬁ@?@%%e I nvention from@am I lus sp. A ?’C’%}EBQW@?% The
protein accordlng to the invention is clearly characterized as a- anylase
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Swi ss-Prot or GenBank (Nation or Bi ot echnol ogy forrratlon NCBI ,
Nat i onal | n§guefacten ot‘Df staath, h{or Bieh bydeglysis/mpf C,Bﬂc)de)ttlflnsildrf ori uge sitr uct ur es
shoul d appe?rtor 1 f Lt should turn out that there are various folding
variants w ﬁ‘?}’gﬂ) S(ﬁj 3’?’&7POI ytic properties, for 30 exanple so far as the

optinal reactionFeeficliia ifhﬂéi'e%a&é&e%%%é%aﬁi@%eh@é%@éko?%ﬁomng%10356 19
PCT/ EPO1/ 08359 specificity is concerned, these are all included in the

scope of pr@MmiBe asiiso?2 te Hab frass dhe sequents showmlin SEQ IBNQRBeThis isst | y,

the fol ngp p. e} ex in the
presenct or PERRMHERR Far B8 brpl ek BANeCE iRl B FAtnbl e Bl ®Ral s can
turn out toabenpaicidscrdpredanta sighbbpéstidewhich, ii9tise @Q&@I@E ippbddtiphi igat i ons,
for exanple for the quantitative [liquefaction of starch, for the

hydr ol ysi s SP‘T@?B‘P'HH@QW[P@"%""*F@ﬁs REQDEblY initéates &&f@ﬁ@%ﬁﬁ@%pr@ﬂt i cul ar
interest atgaphegs tQyt e rﬁwk@!tﬂé%@%ﬁﬁ@?@@ﬁ%%%%ﬁ[g A pgpgei ds 32

to 516 fromthe sequence shown because, as can

be concl udedeléamn mines@nhhpeptujejl§eplumfﬁm vivibesd thiattth@ lactunal nemgplolytie
in the case of production in

i de whi
Ezgﬂgzp{%dl ﬁﬁ %W&&ﬂegr@t BrEBNIDTiPark OTIhBPretel. r el ease of the protein
fromthe cell '”P\%bbﬂﬁn%? @Jettﬁéag‘,ﬁfjal\ Py L h, ' HfinECacils 1Nd 81 the

rel ease, this signal pe I'S n vivo S e actual
anyl ol yti c are probably of little sngnlflcance but are of importance for production and
particularly for the required folding. Because of this, they cannot be
excluded from the scope of protection of the present invention.
20 Should it turn out that there are deviations in the length of the signal
peptide and/or the mature protein during production, for example by one or
other bacterial strain, the claims relating to positions 1 to 31 or 32 to 516
according to SEQ ID NO. 2 apply accordingly to the corresponding variants.
For example, the fransition of the protein from Bacillus sp. A 7-7 (DSM
25 12368) could use as many as six nucleotides before the nucleotide
sequence shown in SEQ ID NO. 1. Before this probable beginning lie the
six nucleotides ATG ACG. These could be translated as Met-Thr so that
the signal peptide is N-terminally lengthened by two amino acids and a

certain similarity to the amylase from Bacillus sp. # 707 shown in Fig. 1

30 under number 2 is obtained. The splitting off the signal peptide also lends




15 acti vi ty is developed by the remaining part of the praigidauahCos di ngl Y,
for the actual anylolytic function, amno acids 1 to 31 are probably of
little significance, but are of inportance for production and particularly
for the required folding. Because of this, they cannot be excluded from

t he scope of : ' of the present ifnvention. 20 Sh 43 1t 1 out
that there ar\gkgb?ﬁ?bggns in the length t he signal 3—"’] ?4#@%& t he
mature protein during production, for exanple by one or other bacterial
strain, the dfsslfts veBpEeRng to positions 1 to 31 or 32 to 516 according to

SEQ ID NO. 2 apply, Yeal re xampl e,
the transition of ?ﬁ?‘%&% %’?ﬂ ﬁalﬁ'ﬁl @ﬁmﬁﬁhgsﬁgﬂgﬂw%@( h%b}tlégequ)ggg could
use as nmany ahosexwhiotl deivied eptintiead eprfob@rtmscIf@otthéepomuemuab@dm in SEQ
1D NO. 1. Before this probabl e beginnin ie the six nucleotides ATG ACG

These coul d bR$3gest arecpadisubasly. Anefer t#@texnlweeglajrtae Qﬁﬁﬂi‘"'ﬂ@ such

N-term nalgl y n It to the
anyl ase from acl I%lus sp. ?%B%%&ﬂéﬁ’% giégmdgpgﬁﬁl ébf(ﬁl
obt ai ned. Themstddst kngwnf;iertmae Fogexampéntit eeuk a[rsollwﬂsséiﬁlalmete 2005

W0402/ 10356 20 PCT/.EPO /0 9 itself to varjation, O the variants falling
within the sirHPF‘é‘Pn Ing: ﬁ'}?éml%‘ﬂ"ﬁbé Je/or iasine msmeﬁaot RN zed

properties foécdol?(ﬁngoic?%bah VAPBbhcahiRSto %ﬁlz@@g%rﬁr @viﬂﬂaﬁééi%éﬂlgﬁuced

preferred. As explarned at t e begi nning, suc variants can be pr
by net hods pradizablpl gming ecid aesidues oglam:brdamhwitb tHentam:hﬁcg of aVOFor

Cyet o ne 1 B0 154, et GaBuS, s REL &5ty Fealsrandly wsrRLSBRIR  on

and/or to repiarced hRprovdd ihessis! @A '|YFurﬂ¥érd'dé%Bio%n?éﬁt§0trﬁ‘§u§h rgsihdues in
accordance with the teaching of WO 10 94/18314. Oxidation stabilit the pH

activity profinHtagenesisr mayealsal be teasied tfpr example, inmacoorstance with IV@ay .
Furt her devel nmut agenesi s may al so be carried, for
exanple, in @@5@%8@309{5%?@@/ 09183 and WD 99/23211. Fragnents .
according to the ifFragRidn® @icerdingetos tiOichtiBR aRy underflé6d ebnBe Odiny
peptides that are smaller than the proteins which correspond to those of

SEQ I D NdP | ®pteirspr peplislesthal @re smallen thanthenprojeins whielysogespend tem i n
the correspondhod oPAEG A NG H'EPSED 15 NS EBUSKE! Bﬁlci’H?mt@rHQn%ﬁSbb&s to

them in the corresponding partial sequences. If they develop an amylolytic
function or at least a function that supports the hydrolysis of an o-1,4-
glycosidic bond, they are regarded as amylolytically active fragments and
20 represent embodiments of the present invention. This applies, for example,
to fragments which contribute to the complexing of a substrate or to the
formation of a structural element necessary for the hydrolysis. The
fragments may be, for example, individual domains or fragments which do
not accord with the domains. Such fragments can be produced relatively
25 inexpensively, no longer have certain possibly unfavorable characteristics
of the starting molecule, such as possibly an activity-reducing regulating
mechanism, or may develop a more favorable activity profile. Such protein
fragments can also be produced, for example, chemically rather than

biosynthetically. Chemical synthesis can be advantageous, for example,

30 when chemical modifications are to be made after the synthesis.
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20 represent enbodi nents of the present invention. This applies, for
example, to fragnments which contribute to the conplexing of a substrate or
to the fombib@ 8% structural elenent necessary for_the hydrolysis. The
fragments mayouee/ 19890 exanpl e, individédl domains or f Py 13895 do

not accord with the domains. Such fragnments can be produced relatively 25
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bi osynthetically, Chem cal synthesis can be advantageous, for exanple, 30
when cheni cdBVEoHIdiyiddal duactions. t oThis mpeears trarticusriyy appropriste, 2®rJanuar y

2005 WO p2/ 1. P P 8 vir f ir Jasic simlarity,
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fragments. Selgtiopsahay e vsyd bbthr elspecilizattgroadd foF eskabinaiheyranget he
starting nol ecul es or nfo | onger have individual functions. This appears

I
particularl 9?3[38‘".&%9”& et,hefpé. tein. e anpraylofylicitHactinn i therbreadesitaansei ng
regions. | nid hdirthiidld, AN, Spekli v AltelBY iPha RS phRENn AL
speci ali zation and for extendi r?g the range 0 app' | CAt1onPor -t he prot-ei n.

I f an anyl owayi the detetioanvadriantshand thafregmerds see proteirel atairdied, torthdi fi ed,
specifiﬁﬁl ot evgn a ieveld in.the first place jin this -way, the deletion
vari ant & anf"ERECRy AR ighah eyl dp dhisgepard isdhab—iaveeapdon. The
only additi gpave ¥ 'ﬁ@[@ﬁ,f i o i .- . ahgve the
honol ogous parti arﬁqggquencess%rf@ %C{eu?ggté%-u“ ?’ﬁ%ﬁhéﬂ%gﬁ?‘g’%ﬁ‘ﬁ‘?ﬁx t he
above- ment i abevarmentiongd rsimiarity cange te drisagesn@ESED NIDNCL hiadd SEQ | D
NO. 2. For gé[%g%?\, i% I s possible in accordance with WD 99/57250 to 15
provi de a pro é%‘c rding to the invention or parts thereof wth bi.nding

donai ns from ot hBor Eh@ineplas itvisa pps#ibledirt a@bof&fywé@p&vitﬁliwcbigé%?ﬁs@][tél thus to

make hydrolysis of the substrate nore effective. Such constructs fall

wi t hi n” 13 hePEWisife aoproieint acaordingde thireinpeatien or ipartsnthieseofwvidn kindingdevel op
anyl ol ytic agliafid 6t 6ih8r HPARMsARS tp%p?lzlict&ﬁ n&TPSEHS inkOL ShPRLEE M this
make hydrolysis of the substrate more effective. Such constructs fall within
the scope of protection of the present invention when they develop
amylolytic activities and those parts of the construct which perform this
20 function are sufficiently similar to the stated sequences according to the
invention. Equally, amylolytic proteins according to the invention may also
be linked, for example, to proteases in order to perform a double function.
The proteins and signal peptides obtainable from preproteins by
splitting off the N-terminal amino acids may aiso be regarded as naturally
25 formed fragments or deletion-mutated proteins. A splitting mechanism
such as this may also be used to predetermine specific cleavage sites in
recombinant proteins with the aid of certain sequence regions that are
recognized by signal peptidases. Proteins according to the invention can
thus be activated and/or deactivated in vitro. The scope of protection of the

30 present invention encompasses each of these proteins providing it falls
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reconbi nant pwithisithe cldimedtscopeaiad podtection and impgde meylolytic aokvityhat are

recogni zed by signal. peptidasgs..Proteins according,to,the.invention can
hus be-act i vat ed GG a8t rqiring: (bora Lo o VBIERR e Efton o
the 30 presenfinddrs®od e b S QhiAGie OmatlBess ¢ BlePhdlits PEPYhALmY 1t
falls 26 January 2005 WD 02/10356 PCT/EPO1/08359 within the clai ned scope

of prot ect i onn@HeRlyfrantvarigry pelypeptidashiins: yThis pRiecasiuge inalsmlnown @8 ot ei ns

of ol enonts RIS G HRRA ARl PROteUR. 5% MBlR Mo hEAcBoR . ° P
procedure is fal e Kinamionswhensthd protethsobbtainéd roymilisige nesies ankiolgd ns are

chimeral proteins according to the invention when the proteins_ obtained by
fusi on have o#gfivyynitee kreadesk sense. t HaisMmaydeatdevelpped ohmpdiigd by a

devel oped or I : I ' : ' :

protein accorrgﬁ)rﬁgkq)f tr%d?@ge‘ﬂev@m“fhodﬁé”‘;a""r%ﬁ("ﬁqefﬁ#%ﬂ}’gr?c@ Eﬂéﬂﬁﬁgyﬁe@%ﬁ{n@rﬁarl ty
range. The obgratlieoWithincthealdirmdosimilarityl@nbe, The olgjgeingfl stchtafysiadeare or

di f lolytic f ti f t ting the hydrolysi f
e Sl b o SR E 0B ol B S B o
ST T8¢ MBS ey ST bl ok O 1 i o T

chain or of sfagedain parbuohiHesprataingcsbrdily t@theongedfion. umctheatmhted of e
distributed. In order. to realize the second al tﬁﬁlr, native, | [ ossi bl e,

. It 1s,
for exanpl e, P¥ERYAN. it doas Ret matler hemghgihaghimerat psptein ﬁ?%s's’gleeﬁ,al by

controlled pr | Ak eav ej SRR t I Bl A
purification ﬂ@% bEFWEeB{rlgégeﬂ?ﬁi] né\)/[;ﬁi %n a%ggu?gﬁgtée%rﬂta@b C%P%ebrg thrlSot ei ns
whi ch, bydvi runetiais carebe distributedct inoordeh & eealizedbe isecahd ylteovative dént ity

20 thei L ' i d_andfor n i d _thap_def j ned
above for o ROSIHPY 561 EYamallonabl 8 RGOS RSN aICe Ghafa Pid

S:ﬂ‘ gp?ndt Lg isééer}ﬂée'ﬁal B coftPsiled8telytid @b 8y BitheNpostdtifthtidnaliy or @ftennd
a purification step. The present invention also relates to chimeral proteins
which, by virtue of their construction, have an optionally lower identity over

20 their entire amino acid and/or nucleotide sequence than defined above for
the similarity range according to the invention, but may be assigned to it in
at least one of the regions introduced by fusion and perform the same
functions in this part as in an amylase which falls within the above-
mentioned homology range over its entire length. '

25 Proteins according to the invention obtainable by insertion mutation
are variants of the proteins which fall over their entire sequence length into
the designated range of protection of the SEQ ID NO. 1 or SEQ ID NO. 2
sequences and which have been obtained by insertion of a nucleic acid or

protein fragment into the respective sequences. As with hybrid formation,

30 the object of insertion mutagenesis can be to combine individual properties




functions in this part as in an anylase which falls w thigg Jdheaqoes-
menti oned honol ogy range over its entire length. 25 Proteins according to
- the invention obtainable by insertion nutation are variants of the
proteins which fall over their entire sequence length into the designated

range of pr ctl the SEQ I D NO or SEQID NO 2 uences and

whi ch have 8&@ 6%@5%%1% by insertion a nucl ei ¢ aci EQT/E%&%Q@W
fragnent into the respective sequences. As with hybrid formation, 30 the
obj ect of i ®ieretens annosdieadeitse suenben vathcibobe of otieti protkins. Br@ipmst ies 26

January 200 0 PCTLEPQ1/ O f.protei.ns accordj to t he

i nvention %%\?fﬁ %?g%rﬁﬁneg{ gﬁ'&?g eﬁ%ﬁr%@@rﬁg lt:’%u"és '8¢ dT'H t‘ BM8rding to
the inventi @mm@:taapnﬁdmmhm eid reg}oﬁyt@be@mngmeopmr@@gmh@f ﬁél@\bfb’i;ymen the
regions to be attrlbutedthrought ei.r honol o to the SEQ I 1 or SEQ

1D NO.- 2 sedRidhee2FRalle NGr A e@ipsfi@? 1 Nﬁbr%lségyeﬂ%ﬁ%éﬁVﬁr@ftqfﬁ@ODﬂtﬂQel n has
an anyl okyt 'h%ddf&@lﬁ L Q0el %nfdﬁﬂgq{ﬁ?éiﬁﬁtas ﬁe&ﬁﬁﬁaﬂ%c“fhﬁﬁﬁ% R\fthterlﬁﬁggé\%g' ons.

Accordingly, prote ns o talne y 1T nversion enesi's and t th a
regroupi ng sknsebyoiruepef thesefregibesnol ecul e whi ch differs fromthe

original amno acid sde u]ence are included in the scope of protection of the
10 present i nvenfiSSATding ynﬁsptﬁ'@sr%ﬁm&[obhﬁwﬁr%‘éﬂ‘éﬂ“@ﬁeﬂﬁﬁlﬁaﬁﬂd those

nserti on W @boiugiR, B VabLl kB oD I il RGR f"

Anylolytically active i vati1ves ‘accordin nve I on
under st ood Luginal arrylhtmlay,td sequenicei ave mbludbd lrathee bemre abprdteetdnn tbbﬂhe exarrpl e
I n conngctign vm t ei n bios tEgma?q&'hrou rocess 15 host

or gani shy or PE%Se%ﬂ d'&Yq loTy: o Jt TagY % 7 W‘?” [§S§§’9 chain

of an am novagast S ady sﬁQﬁﬁ%@%r:é}ﬂr&ﬁ'tﬁ@oﬂ@méP?H?&ﬁ corrpound to the
protein. This conpou consist, for eXa of other proteins which

“are bound to prot“ényi@yh@aigfr dictige t detlmlweﬁvencﬂmdmg flor theexaimpestidry are

bi f uncti Such , odi f i cat fl for 20
exarl o, 1 nenSoERedL o BERATIENC GRS whied (Yeo 2R Ml d ofarne.
substrate oexamplé BNESHrasdtiby d@itrpglbtémem@wmm@sCthﬁﬁighvmbﬁée%lﬁ?Ebytth@ coupl ed

subst ance |s an inhibitor. This nmay be appropriate, Tor exa for the
dur at i otP of §§fopwénswnﬁ¢hﬁml@ﬁrtbso OofrEample bareﬁhle\/ﬁanwf@snamwf lwasidebeen

obt al ned by oLauakeIl aRANILN0 &6k oIRALARLAGHL 3 ohBlHd YorBSlhA kO 25

exanpl e, hyl'ene gl'yc ysacchar
protetn This compound may consist, for example, of other proteins which

are bound to proteins according to the invention, for example by
bifunctional chemical compounds. Such modifications can influence, for
20 example, the substrate specificity or the strength of the bond to the
substrate or can temporarily block the enzymatic activity where the coupled
substance is an inhibitor. This may be appropriate, for example, for the
duration of storage. Ancther embodiment are derivatives which have been
obtained by covalent bonding to a macromolecular carrier such as, for

25 example, polyethylene glycol or a polysaccharide.
Other solutions to the problem addressed by the invention are
amylolytic proteins or derivatives which have at least one antigenic
determinant in common with one of the above-mentioned proteins or

derivatives.

30 This is because the development of enzymatic activities is critically




Qther solutions to the problem addressed by the inventi omglguadidgsl ytic
proteins or derivatives which have at |east one antigenic determnant in
common with one of the above-nentioned proteins or derivatives. 30 This is
because the devel opnent of enzymatic activities is critically 26 January

2005 WO 02/ 10 : EP01/ 08359 deterpined not just b am no
aci d sequence 0271164%3% n, but also b'yg%ts secondary sg"phjzgaBi{O%éﬁgnents
and its three-dinmensional folding. Thus, domains differing clearly from
one anot her i #eterginedonetinel/by tha puier aminmacidsequepseiaila proteibsbainalsal | y

behavi orSuchy dsmerofday PulBrd el Sy RivebtfinBRSBral T T,

recogni zed asThos,rdwpaindi diffeding ickemlyfrortledres Bhotel Sn Ahein PiRey 3trattuper e or
nonocl onal anti bodi es. Structural Ety simlar proteins or derivatives can
therefore be €Ril defrBdseaiinliys subaatialiyneelrghPendingotiesitas abrlosan rdgt i ons.
10 Accor digng| yroyidee 161 RS the AUDARRI Weitlyib e SRIEHSE ol VR38R 8118
enconpasses protelns or derivatives whic ave anylol'ytic activity and

whi ch can possedunyape stsstgeearet notnhallyabssognitedd aedegrrespoindingaantienhiog to
the invention,or derivatives through their immunochenical relationship, but

not through t#RIPFTIEANS SERfiseiR OTiRHrener saonragnal antitadies.  Sirystdialy ns
according ! o $iflat WBRILS i HEALRERNEAP hERIAALY Bbtoctal i a8t ned) oy

preferred enmbodi nents of the present invention, particularly
ori gi nat e fr direughimincnooheraitatomsasesctiyise-cel | fungi or bacteria. This
i's becaus% such m groorgani sps are eagi er, tg handle than nultice

|
or gani sne Cor cel | CEFATRNELY-qlie Serps Phireteshpn ofcbe psent sentiop also

appropri ate ogidfsadstls PRAGIN! o MBAGAHRIY SvhidH ‘P\ta%”é?'ngfo!ﬁl’cr hEfity’ 8Rd

according to the invention fromgrampositive bacter dare particularly
preferred becdbich aameposhibldie Assignedhieiheahave-defingd pneteinsdaadoedingdo e

directly rel e ted ,pr.ot.eins, int he . surroyndin Lum .2

Pr ot o s or AP i, SEBHPRI] i loRutief mNtlAReHHr AL P
bacteria of tiet tarsuh ﬁ@ﬁiﬂdm@ogyeamstinméE'rimarﬁ%trucm@.ferred because they
are established as_production organisns with a particularly high production

per for mard®e i n i ndiERteing| apeardings &z the invention which emanate from natural
sources are preferred embodiments of the present invention, particularly

where they originate from such microorganisms as single-cell fungi or
bacteria. This is because such microorganisms are easier to handle than
multicell organisms or cell cultures derived from them. These represent

20 appropriate options for special embodiments.

Proteins or derivatives according to the invention from gram-positive
bacteria are particularly preferred because they do not have an external
membrane and therefore directly release secreted proteins into the
surrounding medium. )

25 Proteins or derivatives according to the invention from gram-positive
bacteria of the genus Bacillus are most particularly preferred because they
are established as production organisms with a particularly high production
performance in industrial processes.

Of the proteins or derivatives according to the invention from

30 Bacillus species, those from alcaliphilic bacilli are preferred, those from




Of the proteins or derivatives according to the inventiomd Jfuman thogaci | 1 us
species, those fromalcaliphilic bacilli are preferred, those from 26
January 2005 WO 02/10356 PCT/EP01/08359 Bacillus sp. A 7-7 being
particularly preferred and those fromthe strain Bacillus sp. A 7-7 (DSM

- 12368) nost . parti |y preferred. Thi,s is because the Sbai of the
enzyne accor\’g&n@é/ﬁgg%e I nventi on of vw%%ch t he associ gfcéﬁ% C@I@s are
shown in the sequence protocol and of 5 which the enzymatic characteristics

are descri b&adiliyst e A nfpbeingvbarticularlyi prfered ang thoges from theastrainr ai n.

cur Toundi ng TARERRR: b ordr ot 2oBeRdTEt derFAER, ORI TEREIR ¢ ¢t

al t hough natbecaliby the embodingetraidbe ehsyiemccbiding e HeeindBnaol bPlwidhe enzyme
according tg the invention, they only express it and/or release it into

the surroundMRASFEGIAIRA SeaeRres AP ehawntin thedsequence: praipepbAsdi ofi tial I y
det er m ngd. tﬁé'ér{ztyﬁﬂitfc %érggférfsﬂes HrP%e friIbFHriﬂt fiiet E?(ng)]fles} DiagPr esent
invention as long as It 1I's possible experinentally "to determne suitable
envi r onnent arigoaligicbtained drom thatmbdagcul ar wei ght or 15 other factors under

whose i nfl uence tsge can.qtﬁa] timul ated t)ﬁroduqe the protein according to
the invention on>9Rs Bhighhieleasaihesany rroteip ffprmed fndp thg Faggium

appr opr | at ¢suftoliAligAhbAtardRBRM o Wibddsichibasedl be  purposefully used
for biotechnol ogi cal” production, for exanple for regulating the . :

responsi bl e prombt d$ sposaible freatdiatthooghi natirally aodauntingwopicdugersy aan

pr epar atd on rotein can ..be associated with various. ot her substances,
parti _cﬁ rl Pn?cftpqet %é%ﬂ%’kﬁ'%%%@(i@%ﬁ%%!ﬂ% Pu '%Y%_g'@@er@%f OPfYe
protein. Ceekpidssdt Afd/obf FISASE R Gifto tHBSuHBRdINY PEJRWE R é%ﬁﬁﬁ&ﬁ%@%rﬁw - have

been purposefully added to it, for exanple to increase its st ity in
storage. AcHBfar g gondilensittiallyt detaroinegds They ptilbfall withincibedsaopetof t he

cosonti ol BRERTOERYS Breseh VEFERLS Rt i st BnBORER Y ot 14

actual |y deweldepsndite Suitaizigr@ivironasdritul tonditiords 6€IdvirinfoleflilBP Yeiiiitasr because
It can pe desirable for the protein to have little or no activity in

st or age andolrjasiorg Bpdenyhpse inflHanseyiheY caethe plipulated e produseciheso use.
This can de@ﬁ‘d}gm TREoRIAIMbEthe® Inddifticn®lofl 39 1sVeftWfichRT nidies PESRMicC" 26

January 200
utilization appear appropriate. A regulating mechanism such as this can be

purposefully used for biotechnological production, for example for
regulating the responsible promoters.

20 Depending on its isolation, working up or breparation, a protein can
be associated with various other substances, particularly if it has been
recovered from natural producers of the protein. Certain other substances
may then — or even independently - have been purposefully added to it, for
example to increase its stability in storage. Accordingly, the definition of

25  the protein according to the invention also encompasses all preparations of
the actual protein essential to the invention. This is also independent of
whether or not it actually develops this enzymatic activity in a certain
preparation because it can be desirable for the protein to have little or no

activity in storage and only to develop its amylolytic activity at the time of

30 use. This can depend, for example, on the folding status of the protein or




or nore conpanion substances fromthe preparation or from another control
mechani sm Proteins according to the invention, particularly in storage,
can be protected by stabilizers, for exanple against denaturing,

di sintegrati 0 lnactivation, for exanple b hysi cal _influences

oxi dat i gn orq&f:{){)@ap% c cleavage. In't casg gfyprot e?‘ﬁI/Fe%QHD%%B from
m croorgani sms, inhibition of proteolysis is particularly critical because
nmost mi croor gi@ii gasUlt eltort dhev sgvasaiblgrbindinge ofaondi gesnore eompanion nt o

et ot me o et e RV BERoESNGL oo Bt "
stabilizers are r e%etsihd|RcBFIME A6 Gh AV, artiéhady in stéiageX 28R/ 1R

benzani di ne hydrochl oride and |eupeptin, borax, boric acids, boron acids,
salts or estdrstecied byfstapiipeisd dorapxamptee sgainsh desausing; diisintegratian oor s,

such as oyo ' S 1. ) ubt i sl aibitors, .Qher 15 ¢ n enzymne
stabili ze?s Wg'ﬁ%étg’%ﬂég’a{?cg%ﬁ%#@,p?es %&hb Q@'ﬁ%‘n@mh&a‘l&&’ ?’f'%ﬁfgq hOJnBTOX‘FrﬁT}?FéC and

- pr opanol ani meavagephiatthe @aehsPpfbtagingebtisnetpfrom Fildroorghimambomnibitioraci ds,

| ower aliphatic al cohols, but above_ all polyols such as, for exanple,
glycerol, et IRfIRFatechisie st papicylrlvesrdicsl Peesauss mQstnicKrorgenismaRecreta t s
such as, for anpl [ : t ' . Si 0

ol ts. vari ou2BUR fotesRbE ABREEE! nAmetics Wik LOBBhfing ROES, sl

pol yanm des orenamines- ainudegiouislyy |damaged yiter sinterestiral sprotisiad daring athd i ze

t he enzige prESaration,,ab ve all agai nst physical influences or pH
variationy. SKOSEAYSRY RUEIGREOR SRSt i oxi dants, such as sodium sul fite or

reduci ng sugars f |8 vt t I f; '

agai nst oxi dative @ﬁz%%g?%rflpr?? géérﬂglﬁeg%%%r{gg%@ebg% trblfe\réll\?gnl? f]{g)ﬁoﬁiggﬁ%&
enbodi ed i n dor exappledibemzamidise hydsechlsrige enddenpeptire barekebari@eacids, i n
qguestion code for an,anylolytic protein_in the Qhroadest sense and. show
T e ont o et At R B eb1es s, oplidS SlGSRERN o NS 19 nee.

more par ti culigibifors) & @isC ABhilicoidi 6 spedific38ubfifsi® Rhiers) t Wiher
corresponds to the partial range of amno acids 32 to 516 26 January 2005

WO 02/ 10356 Zpnpagn Ereyns 3tabibiters hareaaiminoaleohplseguehcas shone, idir, $8Q | D

NO. 1. ethanolamine and —propanoclamine, aliphatic carboxylic acids up to Cyy,

dicarboxylic acids, lower aliphatic alcohols, but above all polyols such as,
for example, glyceral, ethylene glycol, propylene glycol or sorbitol. Calcium
salts such as, for example, calcium acetate or calcium formate, magnesium
20 salts, various polymers, such as for example lignin, cellulose ethers,
polyamides or water-soluble vinyl copolymers, are also used to stabilize the
enzyme preparation, above all against physical influences or pH variations.

Reducing agents and antioxidants, such as sodium sulfite or reducing

sugars for example, increase the stability of the proteins against oxidative
25  disintegration.
The present invention is also embodied in corresponding nucleic
acids providing the nucleic acids in question code for an amylolytic protein
in the broadest sense and show sufficient similarity — as defined above —to

the SEQ ID NO. 1 sequence, more particularly in nucleic acids which code

30 for a protein that corresponds to the partial range of amino acids 32 to 516




Particularly preferred enbodi ments are nucleic acids whicyg ¢pe@nffdos one of
t he above-descri bed anylolytic proteins according to the invention. This
al so includes variants which do not fall within the simlarity range 5
defined in SEQID NO 1 over their entire sequence length, but do so in

individual regi ese include, for exanple, the nucleotide sequences
whi ch, as eﬁgaﬁﬂamggove, have been oM&’ai ned by insertﬁ’gﬁ/E(ﬁoU%%ﬁ on
mutation, chinmeral proteins or protein fragnents. However, so-call ed

anti sense c&idhe gotivg atisksesemee showndo FEQABINOdLal partial sections, al so

10 represent enbagll f & he pr nt _invention because they gan be used
to regul ate the M@%ﬁy%r%%{femrﬁsgﬂm% @r%QIUSLqu 8?'#&%51’#85?3% poi nt
for nol ecul anebbiothegais@le-desoriid aRlioPAR Brdteihy 1HdaBFdifg 6 Ite idhsionSuch

nmet hods are _described, for exanple, in the manual by Fritsch, Sanbrook and

Mani atis " MR @I$e Neudes varigntss whighodsy apY fathwitiin theosionilgpyi rRpgsar bour
Laborat ory R : \( 1 -t | nal NEEL.] d.

prot e n By ocinedan SeayH flo i Ber thotr et SALEACE TG B B aEin,

engi neer i ng individoal pedions. dhieserinclatlie ofdrasnersis, tHiengelestidpaegusnday | y the
cl oned gene. Proteins according to the invention can be further optim zed
for various WHERY 85 o@laned ghovRohaverbpenphigined fly Biseriomer AN s or by
fusion with n - Lant [ he
nventi on of "aaady SRR BRLARE o) Broteinl MatRent] JuaRERn fhsHRd oun
per se incl wamtisemsepapnhsitudtay farhmempletthrougidindivddiadl, partiac séétionsmafen aci d

exchang or _random zed ,poi nt ations, .25 del etions of indivyidual, am no
aci ds o&apf "RIEer e@@&ﬁ&ﬂ%&?ﬁ%‘%ipﬁ‘?ﬁe%"f‘f?n?@f‘ﬁﬁcapﬁﬁd %E@”gﬁ Ster
enzynes, inserédiaRe BE dMYIBRSE@RAvity - € Ppartial sequence inversions. Such

mutations or nodifications can represent preferred enbodinents for
speci fic applicatNugigic 8gitls dormt e netarting apoinbe fararmoledulaubiglogipak ef ul | y

or by randor . .1t ,can be, conbi ned, for .30 anple, wt ubsequent
et vi Ly TREtHeEdhs el S SHTRR S MRStk et B
RCT/ EPO1/ 08 3REmipl&,Cis thed Pndriifal Wyo Frithcle 'Bmbrbdk G680V afitial MelcRuldiut ati on
fall within the scope of protection of the present invention providing

they code f&toningyadaporatosy snanwal”i foldSpsingHesbouehebonatery Bresw t hi n
the simlariagy PRGe 188 | NRE RAROYSEne! chifiering bRE DRERhIISH AR

functional |y rel evant Tegi ons.
methods which come under the heading of protein engineering in the prior

art are also based on the gene, particularly the cloned gene. Proteins
according to the invention can be further optimized for various uses by

20 such methods, for example by point mutagenesis or by fusion with
sequences from other genes.

The variants according to the invention of a protein obtainable by
molecular-biological methods known per se include in particular those with
individual, specific amino acid exchanges or randomized point mutations,

25 deletions of individual amino acids or of partial sequences, fusions with
other fragments or other enzymes, insertions or inversions, i.e. partial
sequence inversions. Such mutations or modifications can represent
preferred embodiments for specific applications. Such a mutagenesis can

be carried out purposefully or by random methods. It can be combined, for

30 example, with a subsequent activity-directed screening and selection




5 Another solution to the problem addressed by the inventigopnagd 200snce
anot her- enbodi nent of the invention are the organisnms which naturally form
a protein according to the invention or derivative or contain nucleic

aci ds which code for a protein according to the invention or derivative.

This is becauge.thej | scovery enables the inventive concept to 10 be put
into practi ce\?\&%b@ﬁdﬁ%ani sns are obt ai‘néﬁl e by generall V %E\’H%OB%Q
techni ques, for exanple by isolating strains froma natural habitat or by
screeni ng of B@sespaikihe dnaed genest i the gegeembiaipad by mutdlen fab within - may

b d, f i b . i gi f h
construction DF S orBitORGE BB Riseh MntlisBuarlidted dhel dodenfes, 15
conpl et e pept aghgholytid Prodihdm & BrosRIBEEB6RSe aRE PAIFWRBIN theTRQAiIARYY¥aNgE may

be used to form correspondi ng antisera with which correspondin or gani sms
or the prot ei#gfined abavay at lesat imihe emolegougand funedonally reteyentieagiensai t h

L LR 0 SRR PRy A e Sh5h,

Baci | | us, norkemas tanther leynddaiinbhtiofsthe Mmventioandrealé Oyanistn awhigh
Bacillus sp. A 7- K,( SM 12368), are preferred above all by virtue of their
cul tivat abi | i pgturallyctosey a gt aesRrdig théhe HveRtips or desiviative G Catdian

contain one @Qfqkie | ejie Il 801 QN : : e hUBh Thi s
I s because, to %2% ﬁggﬁe?‘}m@fdgge f(ﬂlem&%'sﬁ rs%cltag[g'ﬁ@dtgl ?ﬁée)ﬁhl n aon \%)zc-t or.
Such vectors derivaide, This isshesause, theinaiscovencbnables dies inveeltife concdptdberi al
pl asm ds,, from viruses or from bacteriophages or nant | éliy ggnt hetic

, n i
Dectors d0 pi B AhdTGr pRCHPEeIHE SIOAMBTS FecrbtaABre By enerdly Biaun
geneti c el eoioRn@ieSeRin oVARLR By A5afil e Hoabld ABheRBBesr B9 30

stable units in the respective host ce over several generations.
26 January 2088engXfigEsedartksPdheomadeodds sequencexshawn trh8ECHIRNQ.ONn, it

d t matt th h tablish_ th | trachron |
ndependent ey DELSEH tof bR on® e eRien Pl ha® SPadnar F e rany
systenms knownedrigdictibR d¢ff édtfegondiry PO gifreéksW AhafRPesr, WeR-&tien or

particular individual case. Critical factors in 5 thi's régard include, for
exanpl e, 16he ¢nmblete peptides withvamine acid snguendes acoprgingte SEQ@ D NGt 2ns

cuaobl e SRS B GRS geeAM i TG coPibhin
organisms or the proteins released from them can be identified.

In accordance with the foregoing observations, microorganisms,

preferably bacteria, especially gram-positive bacteria including those of the

20 genus Bacillus, more particularly Bacillus sp. A 7-7 and most particutar[y
Bacillus sp. A 7- 7(DSM 12368), are preferred above all by virtue of their
cultivatability.

Another embodiment of the invention are vectors which contain one
of the nucleic acid regions of the second embodiment.

25 This is because, to use nucleic acids, the DNA is suitably cloned in a
vector. Such vectors include, for example, those which are derived from
bacterial plasmids, from viruses or from bacteriophages or predominantly
synthetic vectors or plasmids with elements of various origins. With the

other genetic elements present, vectors are able to establish themselves as

30 stable units in the respective host cells over several generations. In the




accommodating the vectors. The vectors form suitabl e stardg pgupgizvos for
nol ecul ar - bi ol ogi cal and 10 bi ochem cal investigations of the particular
gene or associated protein and for further devel opnments according to the
i nvention and ultimately for the anplification and production of protei ns

according t | tion. They represent enbodi nent &&%}%‘ ent
i nvention i 3@1@{]@2/]1 égghe sequences %l%he nucl ei ¢ aci 33(1%/ ¢ rdi ng
to the invention present lie W|th|nthe 15 honol ogy range defined in

detai |l in tHeMfftegbithg. investienr dtl deasodiate maitest whisghesr testablisht i on are

of “the i nt er femalyEE SN B SR aaf e ke B Rila o Cae Rk gpBRa TRt o
charact eri zai chronedsdnhe. PAhidhcot e nefyesydtoms R @rdnhrt@elqimoﬂwt fr awi ng

up of a restriction map or 20 sequencin Cloning vectors are al so

preferred e@@&ﬁ%m&d@pefﬁ%@pobﬂegmﬂw aeindivigu é@é@secﬂwa} f@@tQFSeE"ent a
t ranspor gabl Ie (o}

preferreg sttglﬁfrlgﬁaﬁ}g&ﬁ@s c;r éﬂ%‘l’@%hﬁ% %?%@g?%tec he ques W%I ch are
not rest r| cttbel selecad:rh ssystems avilable, piciudim@sabovai all r esaistances ofo

- exanpl e. SSion vectors tia guences I ch are capabl e of
replicating qrﬁlgpﬁlg ’hoé’[‘gor &ni 32%'5'? Si't?r ?‘ﬁé ppgﬁﬁjcﬁﬁﬁﬁ bles %aotei ns
and of expreggbAfnddRindaRe vecistent i n the host organism Preferred

enbodi nents are expressSion vectors which thensel ves carry the genetic -

el enent s necessarinef wctersdforasivitablestprtingspaintsi for mdleadacbiblodical &ndarrpl e,
30 byp no which requl ate t ranscription of the Thus
Januar y 19008 B eBPagakEsaslones in BReE RIS RS Ph astara S BT hr ough
the natural fgF mmie?rdé@blcﬂjnﬁ@hbyadc@%hg% theﬂﬁ\r/éhﬂd“rﬁaasrlfrtuf\afb[@'férotr@fter

i neered fusion both through a ronot er t he host cell

genetically en
provi ded on anmgifléamm@s:dowoalachm Oérmot&moacctdfdmggto tharinviehtien. priwyot er or
Preferred enmbodi nents

o Cha | hyorkr@seht oM aPhehs 3t BErasent RxPRilii i bE bR SEtuETRRo Lo

changes in tdﬂ@@nbhretcﬁaciarr@tr;tdn@r@cd@mhg toaﬁéiltﬁve?ﬂloﬂfpr@%ﬁﬂhé\mﬁtﬂwds
such as for exarrpl e the cell densit speci al factors. Expression

vect or s T@nahoaalegy engsciefineg lﬁrd(ﬁt@li/ﬁl the f@"eegl?ﬂ'igﬁet erol ogousl y produced,
l.e. in an or ganicRYEL mbBAMAME b thE Bradint hvdntion are cloning vectors.

Besides storage, biological amplification and selection of the interesting
gene, cloning vectors are suitable for the characterization of the particular
gene, for example through the drawing up of a restriction map or

20 sequencing. Cloning vectors are also preferred embodiments of the
present invention because they represent a transportable and storable form
of the claimed DNA. They are also preferred starting points for molecular-
biological techniques which are not restricted to cells, such as the
polymerase chain reaction for example.

25 Expression vectors have partial sequences which are capable of
replicating in the host organisms optimized for the production of proteins
and of expressing the gene present in the host organism. Preferred
embodiments are expression vectors which themseives carry the genetic

elements necessary for expression. Expression is influenced, for example,

30 by promoters which regulate the transcription of the gene. Thus,




can naturally be obtai ned. Honol ogous protein production g $4hua _
organismnaturally expressing the gene via a suitable vector also lies
within the scope of protection of the present invention. This can have the
advant age that natural nodification reactions associated with the 15

transl ati on rried out as well on_ the protein forned as they would
take pl ace n%gg{@%% her enbodi nents % the pr esent iﬁ@gﬁ'{:-?%ﬂoéglégbe
cell-free expression enzymes where protein biosynthesis is conpleted in
vitro. Expresfiressionsasntakeuplacashidughethar eatsiraloprematet ooindlly hocdied pri or

art. 20 Anot odi nent _of ' the. present {nvention e.cell i ch contain
one of the art}g‘%)‘g?%gﬁ P 98@@& Os’?‘ft &n QF’FY 809%@?@?%'%%’3@ tﬁ?m@?b essi on
vector. This promtenusethe Robheel oprosRicel oRDHRS Wxpleddich Qicial aM@r Hsoas
requi red, for exanple, for nutagenesis, sequencing or storage of the

vectors, theytheaugh @amedifiee promaiec oF rastotaii diffecent promeleenefi agothert he 25
nmet hod, grf)am(ﬂ,ggmswe bacteria for exanple, but especially gram negative
bacteria, can be suitable for this purpose. Another enbodi nent are host

cel | s which expresBrefepedt embodimerster of ahé viavehtibieare expresghpdiveetdrsor can
be stinulated to express that protein or derivative, preferably using an
expressi on vethigh ean heeraguiated 3brensh gbangswir the ultyie sopdilions ercby

02/ 10356 31 B 083283h TWsod ecﬁ?ﬁﬁe [ ' : hesi s
of an anyl ol yﬁ%ﬁ?@njdgyrre a'éc%jr"z*?‘?%“%o e ?%@Eﬁ’%ﬁ’%gﬂﬁEebs'w&ﬁs@g’ﬁsf er
of the associspesibl fgetorsi nExpr@sbioat vextols efableathee abssdiated! poteineto be

principl a organi sns, i.e., prokaryotes,  eukaryotes or cyanophyta.

br ef or 1 edChodielBEMPOUHTE prericeds Fian it A prgaBisd) otk rian Batie NN § 1 or
exanple as f f [ ] i r dyi stabl e
establi shrrenfé aarf ?ag%rﬁ@%rﬂr%g,ﬁ {%ngéb' \é?(gnrrlgfdg%él@r(\ f‘gé®eﬁfb#ﬁﬁ%ﬁ fgd;mb%cﬁ%rt la. In
addi ti on, prefrganisth hetiralbeexpreasiog the genegid sheuitable eectyr aisodiesivdthigi cal
and bi ot echnqlogical handling. This, includes, for exanpl e, eas

Ul tivat o, BGRCGRR R nPTHEEion B infmprassTF SN ol RebPs TRKl thenent
and good prodyf/d @Nehte HALIAP N MicifSation0! rdaRli8heN JRESEISEES - withe tRet | mal
expression systens for the particular individual case often have to be
exper i mreffal Itjangdatiomtae def earned et |as well onuieaprotgin dofmed @stthey syand

available in tEPg pPefci.eoﬁatﬁFéIIy. In this way, each

Other embodiments of the present invention can be cell-free
expression enzymes where protein biosynthesis is completed in vitro.
Expression systems such as these are also established in the prior art.

20 Anothef embodiment of the present invention are cells which contain
one of the above-defined vectors, more particularly a cloning or expression
vector. This is because, in the course of molecular-biological works as
required, for example, for mutagenesis, sequencing or storage of the
vectors, they are transformed into corresponding cells. Depending on the

25 method, gram-positive bacteria for example, but especially gram-negative
bacteria, can be suitable for this purpose.

Another embodiment are host cells which express a protein or
derivative of the first embodiment or can be stimulated to express that

protein or derivative, preferably using an expression vector of the type
30 defined above.




protein according to the invention can be obtained from ad gnggryuasger of
15 host organisns. . Preferred enbodi nents are host cells which can be
regulated in their activity through genetic¢ regulation el enents which are
avai |l abl e, for exanple, on the expression vector but which can al so be

present frorwth _outset in these cells. The host cells in question can be
stinul ated t @62/&9%5@55, for exanple By controlled adfGT/ Odfoﬂfr’@m cal

conpounds serving as activators, by changing the cultivation conditions or
on reaching a cdittgiis slauseethsi pryefefed Sinpvivo slmthéms ofeay aoglodyticcal .
production of _the mtgres{?lt{qg roteins. A va I ant I s exper.imental

S

principl e ardZqs a8E8R e@@rw:%q%regd i pr Bgﬂéesas or'aedanl e
those made enicl ikl @ mﬂ;t%herw%lé)hgst chiRy é#éeriﬁ?nhb@[é”é}ﬁ“ﬁgg&fbr%

proteins according to the invention. g ene products
or those whil€h P&@W@ebeelﬂiﬁﬁfwﬁ%d)rt@@émh ytam Preferrae hosbrelimape thwosdi ng to

thelnvetl I nf | | ol ytic function.. These may
be, for gxa r]'flcp; 3 Gf‘%?’% g‘f’@ﬁlﬁ g @ﬁg){/’nfgg exéB‘H%ﬁFJ?E gedr tf%r Maha% s whi ch
i nfl uence tlwith thiceeasrebsion Weltorvad Ré Statfle LRMRCHMEMP 2rdBonlemteBsér 1 32
PCT/ EPO1/ 08359 substrates. Preferred host cells are prokaryotic or

bacterial c&¥AEPIBgnde-cal 5l#féglg§riéa‘%ieﬂl@' dn aadditian, qreterradohogtueslisyatces by

h
e bens Cen AR A8 mib B AGEAT A SIGULOIBIE RN | IR, e
i nvention cancludes ber as«aaﬁleﬁr@aty htnﬁtivatlehl shighd geewtH crates, ynipaadleri a

whi ch s re e th r ot ei derivative formed into the surroundln
nedi um ‘T’fé‘ﬂe ?Eﬁﬁ%é‘é‘&l-"f%‘%‘?télw geed PEPdHstion qrrcbse@r@élﬁwat@'%an be

SLL?ZHV. s T‘§§ fRRERS! | THE"SptimaP SRR, el IRy R’ e

honol ogousl wr.hwgualsscgotbermtl'navestodlmeprmrgentallyhetennmnemfrmn thdhargecan be

done, for exa an i ntroduced, vector, which introduces the Iready
endogenous! Y'Y ecﬂctdﬁg'f?@t or's ﬁ‘%‘&@ﬁ@ﬂg Tthﬁeﬁ)ré‘?ff a”ac'@o&'@ﬁ ‘

Thi o can be bact caratl S S e A SRrEe) b@a‘f""%%‘ﬂe.‘j{@*@yéﬁﬁ@%f“s“% SPLSZ. "
i s to b&dsubpetewanisnsodi fications which are suitably carried out by
Preferred embodiments are host cells which can be regulated in
their activity through genetic regulation elements which are available, for
example, on the expression vector but which can also be present from the
outset in these cells. The host cells in question can be stimulated to
20  express, for example by controlled addition of chemical compounds serving
as activators, by changing the cultivation conditions or on reaching a
certain cell density. This provides for very economical production of the
interesting proteins.
A variant of this experimental principle are expression systems
25  where additional genes, for example those made available on other vectors,
influence the production of proteins according to the invention. They may
be modifying gene products or those which are to be purified together with
the protein according to the invention, for example to influence its

amylolytic function. These may be, for example, other proteins or enzymes,

30 inhibitors or elements which influence the interaction with various




the cells in question thensel ves. By contrast, heterolog @@ﬁ@'on,is
preferred. G ampositive bacteria, such as actinonycetegﬂﬁﬁﬁ%g ill? for
exanpl e, have no outer 20 nenbrane so that they rel ease secreted proteins
directly into the medi um surroundi ng them Accordingly, bacteria preferred
for heteroloq&ﬁi exgression I ncl ude those of the genus Bacillus, nore
particularly 919856t he speci es Baci’l34is |i cheni f or ni BCTHRP1/08359

anyl ol i quefaci ens, Bacillus subtilis or Bacillus al cal ophilus. 25

G am negat i vesubstrates.a may al so be used for heterol ogous expression. In
their case, a lar unber o oteins are secreted into.th eriplasmatic
space. el into (rEaTaLesheRlS bl R RE Bl Facttl oBht. AR ng t he
cell's. This cauhdrgiadisiRGBRBABHSIOR c8RRTORS bRRRbHEAdcPRPatidA Bt | ve
bacteria include, for exanple, those of "'the 30 genus Klebsiella or

“Escherichi a, lps®fdarasngingheulypaiinre conditionsi c Hnaxpensiverprogesskn ferr yhe005 WO

col i b 1806 MR AR RR S BIE IR n O} st S8 7 i e

production of anyliadsit tslls RNt ﬁiaﬁﬁ;umryobdbtéﬁat whidre siearstat ihen prdtsinnpl es
I ncl ude yeasts, such as 5 Saccharonyces gor Kl uyveronyces. This can be
particul arl y daivalivadesnsd intethexsugpeending dnetivenpsot Biabsthar expressrd

bi ected i ; ; ; . . Cticati ) h

Systoms al | ol ORSE aCEordid b Heirfventil cnf et h Sclip B B mrtia P27

wei ght conpoyrdferregslich as menbrane anchors or oligosaccharides. 10 Al the

I t ' b b i ned int i f ducj

ot ot ei n 1ecor di ndte AMEOFMERIGTOHS WapeBhEIePion aises Beeghalsg A ¢-1 e
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| nvent] on, |+ IS Ao80) MBI 5r RO RETRNZABRLAA' HRsne accBidtfEss ifd ops

i nvention i s ibeardibn. nahisl garg bardorteatfor ekgmplen diec angntrefduesd: nealor wdscii5 of a
teint - defi t h t |l olytic f ti t t

i e, 1 hr GugH e e AUl Darardeiin shmadi atBreditiente.

protocol s - doBrdiRg tatik RivehiiSn ARS8 We @@ha@fd}eéxmm@f;ﬁrm}mtmb niﬂ%epr’t' mal

process has to be experinentally determ ned for each actual 1 ndividua
case. 15  of copies. This can be particularly advantageous if, after its synthesis, the

protein is to be subjected to modifications which are suitably carried out by
the cells in question themselves.

By conirast, heterologous expression is preferred. Gram-positive
bacteria, such as actinomycetes or bacilli for example, have no outer

20 membrane so that they release secreted proteins directly into the medium
surrounding them.  Accordingly, bacteria preferred for heterologous
expression include those of the genus Bacillus, more particularly those of
the species Bacillus licheniformis, Bacillus amyloliquefaciens, Bacillus
subtilis or Bacillus alcalophilus. '

25 Gram-negative bacteria may also be used for heterologous
expression. In their case, a large number of proteins are secreted into the
periplasmatic space, i.e. into the compariment between the two
membranes surrounding the cells. This can be advantageous for special
applications. Gram-negative bacteria include, for example, those of the

30 genus Klebsielia or Escherichia, preferably the species Escherichia coil and




20 I'n principle, the follow ng procedure is adopted: nuclg &nd Ilé%o
according to the invention, i.e. those which fall wthi nftahenag ve-gefi ned
simlarity range to the SEQ ID NO 1 sequence, are suitably ligated in the
formof the DNA in a suitable expression vector. This is transforned into

the host cell, for exanple into cells of an easy-to-cultivate bacterial
strain, 25 WYQB2/18B88ses the proteins33f which the gdeHERM/QBRE t he

~control of corresponding genetic elenents, into the surrounding nutrient
medi um  r egubest prejersbiynthe strdios £.hiali ddM 08 Fecki Bidail 00B e, £.f coli Bianpl e,
by the expr i on vector. The protein according to the invention can be
purified fr 't he surroundi ng nedi um by several purification steps such

~as, for 30 exanplEukdted Rt e sﬁhasr@mgfr%pgvodumsnedfpswdl jcabl e to
scale up a 26 January 2005 WD 02/ 10356 1 34 PCT/EP01/ 08359 systemthat has

been exper i rgateins yaceprding te dheninvertiorabdrxarophest includedysasts abueit sdse

producti @n. ILmportant 1 ndustrial. applicati.ons for, proteins

accor di _ng% toggqecﬁglp ?’ﬁ%%%p?ﬁ)ﬁﬁ%/ &Y ﬁHS PEE qeoﬁ’qrhﬁﬁlﬁay aigt‘;{_ﬁwaggf’ﬁﬁ*i i shed

i ndustrial fbr @mhfmwmsmbquoeewé e/ id Be @UBJERRSd /1 SontestiohReith tHeimanual s,
such as for. exanple the book by H Unhlig entitled "Industrial enzynes and

their appl iYathesis o medidsations\wivishsuchosgsiemsealiow.| dhasg inckidei $0by no

means conpl d r . e t ect | f ny. eqretically
possi bl e app#;{agna@lg ’or#sq.8 ﬂﬁﬂlwiges foﬁcﬁlg '?‘Sfer?% géurt %‘%@E‘ %ﬁﬂﬁhﬁf"&@r ?)"HE‘[ e%_sns .
accordi ng linémbrdree anstentioodligosacehatiabs.e for additional applications not

expresslﬁ claineq herei n, those applications are hereby included in the
scope ofl0 prot ecthbineceleppnts discussed abave My bacombieed e RIBEESTESt i on f or

anylolytic LS ~t QRitLiHS active C ts g .
det ergent s/ gﬁimggélﬁgrﬁﬁt@g%i %8 g')?@i ﬁéesﬁgr %ﬂ}a%}r BHIS g@r g‘ngPr?tﬁ'”such
appl i cat i onsaccording by e yrivieatiaw t therd gré a nuselokf of pdysibsielgphitsiadtionsdbfssol vi ng
car bohydr at e- cont ai,ni ng,., nore especi.al tarch- like, soils and/or

Carovi hg. ¢ nETRS HERE . ThEY el Praicek e boRim onte o (4 idrseat iYL Beused on
their own, igjeSahttidRionadi i rRAREPH DRRR

conposi ti ongﬁ%r e clli_st i hguigst%gga'b@é{rtﬁﬁg thcrﬁﬁ%tﬁgegﬁgﬁu%!a arrylr%feynt-{l C enzynes
and t he1bt haf acpnopeindyns - defieed twoughithy aefyiaytic furetioal and, mhthesanie t he

o o SR P B PP <5 S s Sow bR Aol ©
protocols - with the aid of the associated genetic information. The optimal
process has to be experimentally determined for each actual individual
case.

20 In principle, the following procedure is adopted: nucleic acids
according to the invention, i.e. those which fall within the above-defined
similarity range to the SEQ ID NO. 1 sequence, are suitably ligated in the
form of the DNA in a suitable expression vector. This is transformed into
the host cell, for example into cells of an easy-to-cultivate bacterial strain,

25 which releases the proteins, of which the genes are under the control of
corresponding genetic elements, into the surrounding nutrient medium;
regulating elements for this can be made available, for example, by the
expression vector. The protein according to the invention can be purified

from the surrounding medium by several purification steps such as, for

30  example, precipitation or chromatography. The expert is able to scale up a




conposi tions, such as surfactants for exanple: A protein gcgordi 50 the
I nvention can be used both in conpositions for institutional or “industrial
25 users and in products for the domestic consuner. Accordingly, another
enbodi ment of the invention are any detergents/cleaners which are

characterized in that they contain an anylolytic protein according to the
i nvention or WP DE&KA3D8 t hereof. By thi's34s neant all poBSTHEBO14PB3690f
cl eani ng conpositions, both 30 concentrates and conpositions to be used

wi t hout di | utsystemf dhatuhasobean2exgarmentally0Qptia?/ih08%S [Aboratory to
PCT/ EPO1/ 08359 .commerci al scal e, in washing nmachines or in hand washing or
cl eani ng. SU'EHUE%%E%@'?%% UGtiodk ude, for exanple, detergents for textiles,

carpets or natur in%‘ﬁ[ r i c I ks e
pr esent specific:{-ril%n. ﬁgi/ gia\sA@"?Hrycﬁ&t@eé,ﬁéﬁg?ﬂg@(%?r(%ﬁé%é%’ﬁg;%g%{(gngg?
‘di shwasher s dhe invenéibndashwiated iy the ieaviegs Mdanharstallishiedc axjusiialh as
- nmetal s, glass ﬁhi ﬁah %g_ram'lcp tiles, stone, gai.quftégd surfaces, BI astics,
wood or | @at HEPICAYPNS fRisamylohdic: enaymes e AeserRREL I ManyRls: sugh s for
speci fi cati onexzAyle! HREbBbk 1%} FANURAY CEHIRRE! “inRfustARl SheYhies arfl REment
of the present invention roviding it is enriched by a protein according
to the i nventapplicatiomsthiilenivewororkhd 9pBesEm follordng ilishisehy mepersanal |

supply forns the co sitions accprding,to the. invention,established in
the prior - artcSIRERE A Gl d3Pre3paRL dh gl ighng! JRS tRENYolRL el
accordi ng to pdusible RppEatihs. ThRIMOURF U Dut tiRit iRIRMRIaE prét8instaccording
powder-form liquid, gel-form or paste-formconpositions, optionally

consi sti A§ oftoséverinvenias ese switaldepioss additionah @pplieationss sei . expressippl y

i Targe contar i TERGH It AP E are dEh Ry ADURBS IR, ReFSTO T

i nvention, thsrotautipasiftthe presiee divéntiont 0 the invention optionally contains
ot her ingredients, such as 20 surfactants, for_ exanple nonionic, anionic
and/ or anphot eri ¢ ARrimratant saprlication for cammiohgicagaRyesnly Hreipisedaps and

o ot S S Pt Bhenl oL efchuo BeehEr. e skl esicbect pha o
al cohol s 1pr efsurtdueg. coim asudmgapblicatiods, tRe canbdolyid oastivityd isnusedr foge of 1
to 12 mol et W}}derglgtigéﬂydgis(sgl?)mgp ecrarbohydrr::lte—containing, more especially starch-
like, soils and/or removing them from the substrate. To this end, the
enzymes may be used on their own, in suitable media or even in
detergents/cleaners. These compositions are distinguished by the fact that
20 the amylolytic enzymes and the other components synergistically effect the
elimination of the soils, for example by the hydrolysis products of the
amylolytic proteins being solubllized by other ingredients of the
compositions, such as surfactants for example. A protein according to the
invention can be used both in compositions for institutional or industrial
25 users and in products for the domestic consumer.

Accordingly, another embodiment of the invention are any
detergents/cleaners which are characterized in that they contain an
amyiolytic protein according to the invention or derivative thereof.

By this is meant all possible types of cleaning compositions, both

30 concentrates and compositions to be used without dilution; for use on a




nmol al cohol, in which the alcohol residue may be |inear o pL&l 08B!l Y, 2-
nmet hyl - branched or may contain |inear and nethyl-branched residdes 1n the
formof the m xtures typically present in oxoal cohol residues. However,

al cohol ethoxyl ates containing |inear residues of alcohols of native origin
30 with 12 to 18 carbon atons, for exanple coconut oil alcohol, palmoil 26
January 2003VOAM®22039356 1 36 PCT/ EP01868359 al cohol , P&T/BERCAIGERHS! or

ol eyl al cohol, and an average of 2 to 8 EO per nol al cohol are

par ti cul ar | yopiraéridl estaldriafwastidg ahhenivbated dn R arh lahintf bH @fzanih@r
exanple, Cl12 14 al cohql's containing 3 EO or 4 EQ, (9. 11 al cohol containing

7 EO, 93 _15Ushceppasitions imichidey far examplepdetergends der textites, wamets 1
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whi ch, fgr a er)Lgagicgl roduct , be ei éh%r a _whol e nunber or, a broken
nunber. Pref&d \ NG OR nﬂ'%gorh.g. SUTRGSSe BURB AN B’&tﬁﬁsﬂlﬁsﬁution 10
(narrow rangsired, bexshi! Afbs, M3k, plihied dhifaeas (R dhies GuRRNb PRt fdact ant s,

fatty al cohols containing hore t EO may 'al so be used. anpl es of
such fatty é&hesshdhe tarme dedravis alsedhiol thecpresaithspecifigatie. 2hyBEgpe3sf EO or

40 EO  Anot f f d noni oni factants which.are used 15
i ther as s SEaninshEBmPesER Eptchants A AMDSRITIS ¢'oihenPYPeat HAISBR oni ¢
sur f act ant s ppe\RdiAb ko8 EnRcREd bPraeﬁl%'E@H@éc@Fd?ﬁQ(iﬂ HeSHveRticH.hoxyl at ed and

propoxyl ated, fatty acid alk esters preferably containing | to 4 carbon
atons i 10t he al kfEmkadimentsvot thep prasendlinvanfionaanopmpass akksbpplycformss .

e the ol o o BRsRHcRiadcpRiba 0 Yol ieh @PesiGptSHat Ul np.pdd, 88 ™ *0°

correspond Taﬁdldiealgapptf@lriaf@ﬁﬂpblﬁ oG af teecsmPosisioAs ddcBRihg @b theanched,
nore particularly 2-nethyl-branched, saturated or unsaturated aliphatic
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portions.

Besides an enzyme essential to the invention, the composition
according to the invention optionally contains other ingredients, such as
20 surfactants, for example nonionic, anionic and/or amphoteric surfactants,
and/or bleaching agents and/or builders and optionally other typical

ingredients.
Preferred nonionic surfactants are alkoxylated, advantageously
ethoxylated, more particularly primary alcohols preferably containing 8 to
25 18 carbon atoms and an average of 1 to 12 mol ethylene oxide (EO) per
mol alcohol, in which the alcohol residue may be linear or, preferably, 2-
~ methyl-branched or may contain linear and methyl-branched residues in
the form of the mixtures typically present in oxoalcohol residues. However,

alcohol ethoxylates containing linear residues of alcohols of native origin

30 with 12 to 18 carbon atoms, for example coconut oil alcohol, palm oil




- group, are preferably used 30 Nonionic surfactants of t de.
type, for exanple N 26 January 2005 WO 02/10356 37 PCT/ E%l‘?ag'g%@ﬁés

cocoal kyl - N, N-di net hyl am ne oxi de and N-tall owal kyl - N, N-di hydr oxyet hyl
am ne oxide, and the fatty acid al kanol am de type are al so suitable. The
quantity in which these nonionic surfactants are used is preferably no
more, in parWixQ2/40356 nore than hal f, 3the quantity of RCHERIHOBESS at t y
al cohols 5 used. Other suitable surfactants are pol yhydroxyfatty acid

am des cor- raesrdianewtdcdivl Byl BldohoRbindléh hvérage-d¢d @ 8 €0 ber)mbn whi ch
"RCOis an ali phatlc acyl radical containing 6 to 22 carbon atons,

hydrogen, an #fqial a5p nﬂfﬁ?'dﬂg}hlmﬂefﬁeéﬂdl E&@feﬁéﬁt%thﬁxﬂgteld ﬂ@ohobalﬂﬁb'ﬁle% ®

atons and [Z] e e al ky di ning 3
‘to 10 carbon fat oserr)%rﬁadn ?112 %&ﬂ&ggo@’ 'ﬁ;g‘{s hgkp%')l %ﬁyd@%k&%@t@i acid
ami des are kroowitrisinsT &0 e Wy al&ohabs ﬁﬁﬁtaﬁilﬁg’ bEME HMed BY or 8AEO] i ve
am nation_of a reducing sugar w th_ammonia, an_al kyl am-ne or an

al kanol anPne Gmds ﬁﬁﬁ@gﬁjéﬂﬂf%w& E6h 5/\E9h0%17f%@tqndambdur% thereqf, auchi al kyl

20 ester or f chl ydr

am des al so aaﬁc’c'?‘ é’re% ﬁ‘ﬁ %%éoq]%é ?;'Rgaé@hgfégg 38‘3 ?g%ﬁfj%&%ﬂ%@ R2 25
1 RCON[Z] 8 EO/mIThb d%grée@dflethm(ylaironbmhﬁbﬂéd dréxdtamncal lrRianl vauesip
containing 7 ta 12 carbon atons, Rl is a |linear, branched or cyclic alkyl

group or an dYRiFhgios @ speciabrredustnmay be itheniiola Swsbarre hreken
l'inear, branghpghgr s géﬂr&d aAdoo eﬂ{d&%}%&%’é h?ge %fe{én%ﬁm&bg%t%%ﬁé%y'

group contalnlng 1to car bon a gFoups bei ng
pref erred ar(dau{rﬁ\}v rasga dthmqéateppNRﬁ)drimayddmlnkt;olthgseupmavﬁc pinfadtantse al kyl

chain i's substj(uted by at least tun hydroxyl, 26 panvary 2008 VO, 02/10356
such fatty alcohols are tallow alcohols containing 14 EO, 25 EO, 30 EO or
40 EO. _
Another class of preferred nonionic surfactants which are used
15  either as sole nonionic surfactant or in combination with other nonionic
surfactants are alkoxylated, preferably ethoxylated or ethoxylated and
propoxylated, fatty acid alkyl esters preferably containing 1 to 4 carbon
atoms in the alkyl chain, more particularly fatty acid methyl esters.
Another class of nonionic surfactants which may be used with
20 advantage are the alkyl polyglycosides (APGs). Suitable alkyl
polyglycosides correspond to the general formula RO{G), where R is a
linear or branched, more pariicularly 2-methyl-branched, saturated or
unsaturated aliphatic radical containing 8 to 22 and preferably 12 to 18
carbon atoms, G is a glycose unit containing 5 or 6 carbon atoms,
25 preferably glucose. The degree of glycosidation z is between 1.0 and 4.0,
preferably between 1.0 and 2.0 and more preferably between 1.1 and 1.4.
Linear alkyl polyglucosides, i.e. alkyl polyglycosides in which the
polyglycosyl moiety is a glucose unit and the alkyl moiety is an n-alkyl
group, are preferably used.
30 Nonionic surfactants of the amine oxide type, for example N-




PCT/ EP01/ 08359 groups, or al koxyl ated, preferably ethoxyl
propoxyl ated, derivatives of that group. [Z] is preferabﬁ%’tggiznogg by

reductive am nation of a reduced sugar, for exanple glucose, fructose,
mal t ose, | actose, gal actose, mannose or 5 xylose. The N al koxy- or

N-aryl oxy-substituted conpounds may then be converted into .the required
pol yhydr oxyffx §2/488@6 ani des by, for eddnple, reacti ofGI/ERAEG35%cid
nmet hyl esters in the presence of an al koxide as catal yst. Suitable anionic

surfaglt ant s ?lcemk;/bN,l‘é-;dan‘atmlar?iPesexidé thd Buiaﬂlowa]EI@I-N%ilﬂ-ﬁiyﬂrSWéta{ﬂE Itype.
Sui tabl e surfactants o e sulfonate type are prefera ] 13
benzenesul f GHAPELX ,e@rilqgnrﬂ@%?@fafna@la@ﬁkw{@amﬁ%fﬁ%er%ﬁlsﬁ% fandhe

hydr oxyal ka ; : di i e, from
y y gfmlﬂhf |HW|§I§ thédndii6nidisabEemd Elgﬁ Qgéocm?ﬂgr@georﬁgfyb@@ﬁ%,

Cl12. 18 nonoo s wth an internal or termn onation
wi t h gaseoudn qarficidar npoxode treard helfip#heggeantityl dfadthorylatedatattyi alcbidisol ysi s
of 15 thg sul fanati on products. Qther suitable surfactants of the sulfonate
type ar t 184t kane sul f onat es obt ai ned from Cl2_18 al kanes, for exanple

by sul fochl ori ngthap fitabid fsaﬁiaé@htsorar@r}sbwwﬁﬁﬁﬂ%fgggeamarQ.Ir]ycﬁ:,iss cBF-

neutralization. The esters of a-sulfofatty acids r sulfonates), for
exanpl e t he raspendiogio amwa GI)} esters of hydrogenated coconut oil, palm
20 kernel oil or tallow fatty acids, are also suitable. Qher suitable
anionic surfactants are sulfonated fatty acid glycerol esters. Fatty acid
gl ycerol esters ifh the context of the present invention are the
nmonoest #0s, di estlers and triesters and ni xtures thereof which are obtained
wher e produ®-ConN-fZ]carried out by esterification of a nonoglifcerol 25 with
| . to 3 nol fatty acid or in the transesterification of triglycerides with

. Preferred sulfo ed fatty acid glycerol esters are

0.3 to 2 mpl qlycero [ na )

the sulfond? ."@v&b i3 §noa“p§a¥"ala§¥'eradf0éﬁ containing & iheAiGaThRn stamgs.2
carbon at oy, of rQi i i j: igC i~
nyristic acimg, S 'ﬁ?ﬁggﬁgéﬁﬁﬂga nﬂ@‘g&é'fyg%giéé’%?@@é@?ﬂcg?é geﬁ%ﬁog aci d.
30 Pref ébr editernk () ] is allineaesr arandhied dlaydroxysliyt radicak camtdining 326
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amides are known substances which may normally be obtained by
reductive amination of a reducing sugar with ammonia, an alkylamine or an
alkanclamine and subsequent acylation with a fatty acid, a fatty acid alkyl
20  ester or a fatty acid chloride.
The group of polyhydroxyfatty acid amides also includes compounds

corresponding to formula (lif):

R!-0-R?
25 I
R-CO-N-[Z] : (i)

in which R is a linear or branched alkyl or alkenyl group containing 7 to 12
carbon atoms, R’ is a linear, branched or cyclic alkyl group or an aryl group
30 containing 2 to 8 carbon atoms and R? is a linear, branched or cyclic alkyl
group or an aryl group or an oxyalkyl group containing 1 to 8 carbon atoms,
C14 alky! or phenyl groups being preferred, and [Z] is a linear polyhydroxy-

alkyl group, of which the alkyl chain is substituted by at least two hydroxyl




al cohol s, for exanple cocofatty alcohol, tallow fatty al cgh@ihyalytog! . -
nmyristyl, cetyl or stearyl alcohol, or Cl0_20 oxoal cohols and the
correspondi ng sem esters of secondary al cohols with the sanme chain | ength.
O her 5 preferred alk(en)yl sulfates are those with the chain | ength

mentioned which contain a synthetic, |linear alkyl chain based on a
pet rocheni cal WEhB2/M356h are similar in $%heir degradati JRCH&RRO1/O8369 t he

correspondi ng conpounds based on ol eochem cal raw materials. Cl2_16 al kyl
sul fates, Cl@oupsabkglkozylbfaat, esefemabiglethdbylatedydr prdpoayetedr derpratizes r ed
fromthe poi nt]c th 10 view of washing technology. OQther suitable anionic
surfactants a‘?é ﬁ,groéﬂpkyl sul fates. The sulfuric acid nonoesters of |inear

or branched C7_21 i@ @féraggx_%éme@t@@rdw&ﬂvé atnqnétiéwastrauh%@segérggi

such as 2-net hyl - br anched al cohol s contai ning on average 3.

et hyl ene oxi der (@mple gacosks fructbae maliosehdactosengalactasg, ImabnaseEOr ar e
al so suit abl visew of their_ hjigh . foam.n apacity.” they arg on used
T rer at i 9ol yloi T RratkoBs o QAT aR il Hamayris thedi el ad, b,
vei ght, in cleaveried iRldele Rquirell Solghy@BkgraBiy 4ci6 amities dye féhexambles Of
al kyl sul fosuccinic acid which are al'so knowh as sul fosuccinates or as
sul f osucci ni deaetien with &ityepsidamethyli esterse pr dhe mresenase of @ns alkodider as

di esters of S(%Jté@?fmd nic acid with al cohols, preferably fatty al cohols
and, nore parti arly, ethoxylated fatty alcohols. Preferred :

sul f osucci nat es coBtitatile @Bionld stidhtianthen ol ex@npll ¢Sosy ofthe salshdtder eof .
Parti cul z%rl y %cﬁferred sul fosuccinates contain a fatty al cohol noiety

derived flPom@hauNataityees suilpblg serastanihetihe swionateityes ame inkefesdivt i on,

represent nornkoni I Ot QN I ese

sul f osucci natr\rg%q,3 ét}ll(ﬂ)?)gfeefn%% h%‘&@% @%ﬁféﬁg?%hgﬁ'e'n@@@gs&;&#%&%&?wed

fA Ir EEn n;ar Ir oW rwu@gxmmsmfogﬂtéagfam mb@mrmag@?btngéd,duf exampfe, ¢foan r e?.h
en)yl sucginic_aci refera cont ai ni ng, 0 carbon atong in the

al k(en)yl ch 'ﬁ-w)rm%'?ﬂfﬁ%f?&%wrtéﬁ"_ i 95 T @@bé?ué'@ ey SoRgTen

ant oni ¢ Sur ' agiifahSediesulit tRAKHEAHPLubSARRY o agibglﬁr%cﬁﬁgi@gg@{ds%@% Vo

02/ 10356 40 PCT/ EPO1/ 08359 soaps are sat acl such as
t he sal t §50f thawsulfonationl prodyocts.st@thescsuitableabuifactantscotifhes selfonate dypel,

hyCr Ogenat g SL e, Alfperel Bhlsing Fap s S BBl M B TRR B e
oi | or tallowjithibrinti®s- or sulfoxidation and subsequent hydrolysis or
neutralization. The esters of a-sulfofatty acids (ester sulfonates), for
example the a-sulfonated methyl esters of hydrogenated coconut oil, palm
20  kernel oil or tallow fatty acids, are also suitable.

Other suitable anionic surfactants are sulfonated fatty acid glycerol
esters. Fatty acid glycerol esters in the context of the present invention are
the monoesters, diesters and triesters and mixtures thereof which are
obtained where production is carried out by esteriﬁca'fion of a monoglycerol

25 with 1 to 3 mal fatty acid or in the transesterification of triglycerides with 0.3
to 2 mol glycerol. Preferred sulfonated fatty acid glycerol esters are the
sulfonation products of saturated fatty acids containing 6 to 22 carbon
atoms, for example caproic acid, caprylic acid, capric acid, myristic acid,
fauric acid, palmitic acid, stearic acid or behenic acid.

30 Preferred alk{(en)yl suifates are the alkali metal salts and, in




5 The anionic surfactants, including the soaps, may be prgsgpbad/pcohe form
of their sodium potassiumor ammonium salts and as sol uble salfs of

organi ¢ bases, such as nono-, di- or triethanolam ne. The anionic
surfactants are preferably present in the formof their sodiumor potassium

|  salts and, e..pr ably, in the formof their sodiu . he
sur f act ant swzﬁéggésent i n the det eggent s accordi ngppg’?%ééwqjggégnt lon in

a total quantity of preferably 5% by weight to 50% by weight and nore

parti cul ar | pagiwuar, ke godiun s3iiso ofytheesgfitric peideserviesiare ofi Gad1s Ty er gent .

Bl eaching a resent .l r,d L.t h e invention 15 Anong
the. conpoundCaIRLT B ErBos ERbRIBAGRRIEE Bl 2t BlRR g Ilstehc <

sodi um per caehonat etesr9diaiioHR! ber 81 Lyt BksABYISt Sndnighes eBireBpomdingor at e
nonohydrate and are particularly inportant. Qher useful bleaching agents

are, for ex&fpliestefseobxanspnephogineiols with thersamerdiain deagids faer
H202- yi exdi '&%fgﬁ'@%gt&)gﬁlshﬁat% A %ﬁ({:élas with! ac‘ha@ﬁﬁé%@wgh?e@é@hggo

per sul furicaci ur'ea per oxohydrate percarbam

descri bed bwhidtechotairubasyhgticOinaHEIKA, chaity bated ohea petrdchérhicallendr ed, the
conpositions al so. cont ai n bl eachi .agents fromthe roup of organic
bl eaches, pmrr&{lﬁrﬁr F’Sm'fmefrb thﬂ’éﬁ%r@ggg%'% befravigre i the C%H'Pﬁ QdiPgces, for
exanple in ﬁ@g@ ' cRhi [ I NCI gcﬁﬁl‘ | eaches
may al so be@Bs ?‘Egpigaugr%’r 9*‘&252‘?@%’{%{&?”@3‘@% Haﬁggﬂr:lﬁ'ég%w%ac iag%sl’)agents.
are di acyl [(Rexaltgbsulfdied aad ©jheakylbulfatesara préferreddranithe pofditiuér

typi cal organi ¢ bl eachi n% agents are the peroxy acjds,.- of which al kyl
peroxy i d¥iexn@f ayaghing ieshinolegyas Qier saitable dnipniy sfagtantsdaread.dexanypl es.
Preferred rg §L§’!F§té§i ves are peroxybenzoic acid and ring 30 substituted
derivatives thereof, such as al kyl peroxybenzoic acids, but also 26 January
2005 WD 02/ 10356 The REfricPAdid Olsheegteroxyf -lineanpntbranched iCr analcolgaesi um

et o BTSSR LS5 A B Lt 15
Lo OB S30aR of ol Ref SRR SRERNEORS g ) ¢
al i phat1g& afaityaalabhplsatdntainipgr iy di €@y box glsocsudtables, Irs vielw aftheir high _
L 12- 0 per ogycar boxil i Sn2Shiy & onh BELONAASIRLS, A9l JHLRERSYREbact c
example in quantities of 1 to 5% by weight, in cleaners.
Other suitable anionic surfactants are the salts of alkyl sulfosuccinic
acid which are also known as sulfosuccinates or as sulfosuccinic acid
20 esters and which represent monoesters and/or diesters of sulfosuccinic
acid with alcohols, preferably fatty alcohols and, more particularly,
ethoxylated fatty alcohols. Preferred sulfosuccinates contain Cg.s fatty
alcohol residues or mixtures thereof. Particularly preferred sulfosuccinates
contain a fatty alcohol moiety derived from ethoxylated fatty alcohols which,
25 considered in isolation, represent nonionic surfactants (for a description,
see below). Of these sulfosuccinates, those of which the fatty alcohol
moieties are derived from narrow-range ethoxylated fatty alcohols are
particularly preferred. Alk(en)yl succinic acid preferably containing 8 to 18

carbon atoms in the alk(en)yl chain or salts thereof may also be used.

30 Other suitable anionic surfactants are, in particular, soaps. Suitable




di peroxyphthal i c acids, 2-decyldiperoxybutane-1,4-dioic asg shnubyNoos

t er epht hal oyl - di (6-am nopercaproi c acid). 10 The content of bleaching
agents can be from1l to 40% by weight and, in a particular enbodinent, is
from10 to 20% by wei ght, perborate nonohydrate or percarbonate

advant ageousl e] ed. A synergistic use of anylase_w ercar bonat e
or anyl ase V\A%ﬁﬁ)ﬁé}r}%gggoxyl ic acid is dt%closed in WO 9@&@%&&@%@5%
99/63037. 15 In order to obtain an inproved bl eachi ng effect where washing
is carried oifapst arematuratag &itoacsoeoaps, sueh amtheaadiscal laurig aeidt he

pr et r eat nent J,au ,the.ca sitions y.al,so contain bleac
activators. éﬁh‘%{t& %%@e%%ﬂﬁtécct%@\fgt %‘9@8‘&%&@0Hﬁ%‘iﬂgﬁé‘aa?ﬂa&ﬁ“‘f'&%@ ‘i"ﬂ)chat e
per oxocar boxyhdéhene iadid, cand doapnsiitiseaaed In tparfSuisaTRen raita® famgd 20
nore preferably 2 to 4 carbon atons and/or optionally substituted

per benzoi ¢ ackdduiaeexaap s Pl pedmdierneheil oSialewAatir acistsar i ng 0-
dsfaeexgrapieencs
and/or N-gcyl grougg, gh[g;*hié BErRLaRET ir?Hludiﬁg ﬁﬁg %}a@@g@‘%«# ?Jg%?wlﬂ%

optionally substitute enzoyl “groups are each

acti vat or s arfermaifythely lsatieahn,apdtassiomddreamnesmiumisattspaid bs Wolitly shiké bhacet yl
25 et hyl enedi am ne %ED), acylated triazine derivatives, nmpre particularly
1, 5- di acet yl| -¥980E; Bex MG 85 1MPNG-.¢ Gi-a B nEigthppsiaming cy (Thce@ninie ol -
urils, nore j ” 5 Ll :

N-acyl i ni des @ﬁr?oc?éepﬂggrr?ipl%l ﬁ?@ pkﬁ%rﬂnlgﬁm( foufh ¥F et éééd'%@%?taggw%t ed
phenol = sul f csdiisend, more preferably) mrthg fornm oh thedy odium saltsonanoyl oxybenzene

30 sul fonate (n- | SO- S), acy] ated hydrocarboxyli¢ acids, such as 26
Janoary 3805 W0 021 SaHRGENERS ibAhg e elasris 2pprding (e
(TECC), carb j ' j b j j

| satoic anhygr?{%lgibéﬁgygﬁbtsﬂ??iagi gfnﬁﬁéﬂagy B(éa}sgo\geipbglté gg?@'ﬁg%&%@gt such
as N-met hyl dingk soaei pieticyahe 8% dy, weaight to 88 % blyyweight,cbasedohdhs finabr e

particularly rig:e in, ethylene glycol diacetate, isopropenyl 5 acetate,
2, 5-di acet ox eé e('j'i'hydrofuran and the enol esters known from Gernman

patent appl i cati OTBioBEN A8 gkt Hiyane pPEseitn HectRlandie it A Shertorbi t o

and mannitol and the m xtures thereof escribed in European

patent afpfl i d¥NPBa the eorBpGUBY yieldipy dA uyaterdwhichasevesas hieaching
par UL 1Y SRS GRIM BhAeRSAE R BhARREE BB Sy
perborate monohydrate and are particularly important. Other useful
bleaching agents are, for example, peroxopyrophosphates, citrate perhy-
drates and HxOz-yielding peracidic salts or peracids, such as persulfates or |
20  persulfuric acid. The urea peroxohydrate percarbamide, which may be
described by the formula HoN—CO—NH2-H202, may also be used. If
desired, the compositions may also contain bleaching agents from the
group of organic bleaches, particularly where they are used for cleaning
hard surfaces, for example in dishwashing machines, although in principle
25 organic bleaches may also be used in laundry detergents. Typical organic
bleaching agents are diacyl peroxides, such as dibenzoyl peroxide for
example. Other typical organic bleaching agents are the peroxy acids, of
which alkyl peroxy acids and aryl peroxy acids are particularly mentioned

as examples. Preferred representatives are peroxybenzoic acid and ring-

30 substituted derivatives thereof, such as alkyl peroxybenzoic acids, but also




al kyl ated gl ucam ne and gl uconol actone, triazole or tri azﬁfanq%ryim I ves
and/ or particul ate caprol actans and/ or caprol actam derivatives, “preferably
N-acyl ated | actanms, for exanple N-benzoyl caprolactam and N-acetyl
caprol actam which are known fromInternational patent applications WO 15
A-94/ 27970, V\8@ 94128102, WO A-94/28103, WO A-95/00626, WO A- 95114759 and
WO- A- 951174980 8320398 st i t ut ed hydrophfmi c ‘acyl acetal FCIRBAHN G338 Ger nan
patent application DE-A-196 16 769 and the acyl |actanms described in
Ger man pat eperappiiregtithic Ritid\-aheib nisgyrizsluranmionoperphthalataf ialiphatiparent

application - 95/ 14075, are al so, preferably used. 20 The conbj nati ons of
cggvent i onals\agﬁééfqu ﬁ@%%@t%‘@xk ﬁﬁ‘ﬁgi F?‘%ﬁ?@éﬁ@ﬁﬁatﬂﬁ arie, Rpfveleansn
DE- A- 44 43 . : R ' - :
cyanopyri di %és% n%?bth ﬁﬁ@lgﬁ%@gﬁaﬁ 'gxgtr}@l Wé%@%@%@ﬁ%&a@‘éei‘%ﬂi triles,
and/ or cyangrABY], decanbakyvewanmtisiopdoaydeproedcid PNeh@igrathmidopardiipict i vat or s

are sod Lu m4-(octanoyl oxy)-benzene sul fonate, n, 25 nonanoyl or
isgnonanélyl W%Mngs‘{ﬁq%\%rﬁfa?ﬁﬁsug'"?ﬁ; Ngfisks) aliphatic ~and “araliphatic
undecenoyl o ”aatcgj DGSP) asS ] {Siagg : : .
oxybenzenes)&\é onat e ?%@) ecanoyl o>£?§;/bceg]r’12210|En gm %&c &IS 16)9 and/ or
dodecanoyl oxipsraxyarsdaitf cacid,e dipB®xy8ebacid Maidt hgiperonybpsslylic umacid,
acetonitrile. (MVA) . Bleach activagtprs, such as these, are 30 present,in the
usual quant p{éeé'gx%qhtga@:l t%"%@% gﬁ%{c@?ﬁ@xg‘?@?@?éb‘f@"?% 'ganﬁ\é'ﬁ\b 2005 WO
02/ 10356 43¢ i fHépRfddprsie £§d)0- 1% by wei ght to 15% by wei ght

and nore preferably in quantities of |1%'by weight to 10% by wei ght, based
on the t®npositi dineagontenivabbeachingaggentsocan beofromnt tte D% byt eight

conventional_ _Ql h_activators .5 nentioned, abo o-cal |l ed bl each

catal yst o maVBALa BATPHER hufotida™ s BB 38 206 B Piohhi eeER B ost i ng

transition mgdridhyPdteSopefdafitsidté AtlvafRigoueRMBéinyassetuCiA aypnerfiticexanpl e,

manganese-, iron-, cobalt- rut heni um or nolybdenum sal en conpl exes or

car bonyl coHﬁPe&fegmyiaWnyﬂhd%Q!,Caﬁbpﬁﬁ?e esrnylase witle petrarbexailighaeit um

It| tanium vy .#é@iﬁwolgglﬁgegg'énﬁw 5%350%} h nitrogen-containing tripod
i gands and “cobalt-, iron-, copper- and rulheni umanm ne conpl exes may

al so bethised as Ih endér e ab&iyHrs impheedobipavhifg effsot nwinerd waskihglie7 09 284
Al preferably bejng. used. Accordi n? to WO 99163038, acetonitrile
derivati ves Cafigd QU opbitagpeatures of 60°C or lower and particularly in the

pretreatment of laundry, the compositions may also contain bleach
activators. Suitable bleach activators are compounds which form aliphatic
peroxocarboxyiic acids containing preferably 1 to 10 carbon atoms and
20 more preferably 2 to 4 carbon atoms and/or optionally substituted
perbenzoic acid under perhydrolysis conditions. Substances bearing O-
and/or N-acyl groups with the number of carbon atoms mentioned and/or
optionally substituted benzoyl groups are suitable. Preferred bleach
activators are polyacylated alkylenediamines, more pérticuiarly tetraacetyl
25 ethylenediamine (TAED), acylated triazine derivatives, more particularly
1,5-diacetyl-2,4-dioxohexahydro-1,3,5-triazine (DADHT), acylated glycol-
urils, more particularly 1,3,4,6;tetraacetyl glycoluril (TAGU), N-acylimides,
more particularly N-nonanoyl succinimide (NOSI), acylated phenol
sulfonates, more particularly n-nonanoyl or isononanoyloxybenzene-

30 sulfonate (n- or iso-NOBS), acylated hydrocarboxylic acids, such as




WD 99163041, bl each-activating transition netal comoundQ@JaguaJy%ggS
capabl e of devel oping a bl each-activating effect in conbination™with

anyl ases. Conpositions according to the invention generally contain one or
nore builders, nore particularly zeolites, silicates, carbonates, organic
co- buildes gnd. - pr gldlng there are no ObjECtIOﬂS to their use on

ecol ogi cal 23/\8? Qaﬁ@(é' 6 the phosphat es. %osphat es are dDa@TJEPLﬁHF)ﬁ@sg
preferred builders in dishwasher detergents. Suitable crystalline |ayered

sodi um si | i céfietyt6r a@@tpbmﬂratta (TE@C)gmbaxvlmoanhy@:mnpn&mmculqﬂwzo
wh h f nb
of 0 to 20, pHENT BB Rpste pinBuRBTRR 0D udsific' Shrife, ?rtaoefxlq”ziye?red
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application EP—A—O 164 514. Preferred %wt alli’ne |ayered silica es
cor r espondi n@leehelaemere wartiastany Hla@eéntﬁ tenenglyeal dwcwtatg, isearanayhd x
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for exanple, Gerrﬁ&fﬁbaﬂerﬁ ebplidationk. DEH% <692 anddE A POTBTVELEtatdB56
44 PCT/EP01/08359 6(r(%3 is mainly a 8-sodiumdisilicate with t he ormul a
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show i ncr easeandi:nr paﬂticulam bapmlmgampaml/oy caprolzmtam demmtlvee preferdblym

disilicate. r ilicates, wt ner a iric a X
o || o paos NV RIed HatER ol cramply JTPehgovicERnikdrm T Naeihe 0. oL
to 0.6, the rﬁpr@la@far% WRich ér@rﬁlﬁﬁlﬁ?'ﬂ%?’n‘lﬁemaﬂéﬂ'@?bafént icafiéhsl O- and
the ratio opr to z corresponds to a nunber of are descri bed
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known from German patent application DE-A-196 16 769 and the acyl

lactams described in German patent application DE-A-196 16 770 and in

International patent application WO-A-95/14075 are aiso preferably used.

20 The combinations of conventional bleach activators known from German

patent application DE-A-44 43 177 may also be used. Nitrile derivatives,

such as cyanopyridines, nitrile quats, for example N-alkyl ammonium

acetonitriles, and/or cyanamide derivatives may also be used. Preferred

bleach activators are sodium-4-{octanoyloxy)-benzene sulfonate, n-

25 nonanoyl or isononanoyloxybenzenesulfonate (n- or iso-NOBS),

undecenoyloxybenzenesulfonate  (UDOBS), sodium  dodecanoyl-

oxybenzenesulfonate (DOBS), decanoyloxybenzoic acid (DOBA, OBC 10)

and/or dodecanoyloxybenzenesulfonate (OBS 12) and N-methyl

morpholilum acetonitrile (MMA). Bleach activators such as these are

30 present in the usual quantities of 0.01 to 20% by weight, preferably in




ingredients may also be used. Particular nention is made & j4RERPES W th
cel lul ose derivatives, which have advantages in the disintegrating effect
and are used in particular in detergent tablets, and conmpounds with 20

pol ycar boxyl ates, for exanple citric acid, or polyneric polycarboxyl at es,
for exanple copolynmers of acrylic acid. O her useful builders are

amor phous s ¥ %635@at es with a noddBus (Na20: Si o2 PET/EP03f08859 t o

1: 3.3, preferably 1:2 to 1:2.8 and nore preferably 1:2 to 1:2.6 which

di ssol ve wi tquadéties odirdl 18« ibybweightiltoi p5% bmsteight endl mops quefaralsig.inThe

delay in dissolution ip relation to conventional anorphous sodi um
silicates c&ﬁ'aﬁg BEérp é)ﬂf"fﬁ'gltétgtoiwqg i%@ghﬁ&%ﬁdf%}t CRARBPEIGY a8 ur f ace
treat ment, gofReENdi ng/ conpacting or by overdrying. |In the context of the

invention, the term"anorphous” is also understood to enconpass "X-ray
anor phous". | n ottheadttionisto tareinsiedac af ethed eonwentBihabr bleack activatdrst he

h X- fl i cal talli bst ini26 J 2005
W 05/ 108en MEMsERAR abtP oSt saled e crtiivste el Hs? b itcoraaiatell.” oot
one or rmreBr@adm@afétyétbeareswabﬁrwbsﬁng2{%@1&&? Bl AN8VEr FrasibR Of

several degrees of the diffraction ang However, particularly good
bui | der propestal epmplexes educheasiciivreexanier enangansderc dtan-panobalit,es

produce cro ev i ffractl [ ' ectron diffraction
Exper ment o (UARNEE ST OTkTemsAGT EorRBIcRES BT baheBpE tulica ™ "
ni crocryst alManyinese| 166, chigiltvaathebfliraehoybidewuhi! t@asidnt) VanBdRing @ndval ues
of up tg@at nost 50 nm and, npre particularly, up to at nost 20 nm being

preferr&®. CORPACEXBPISXREMItLNEY osenfwaf%@ipgda%%um anscphallrs irent,i cat es

d dri 2 .S Li [ f d. Th
T hely crysEapperchd SAeRRRITRRRRINS ChiBleies AndyPaSs 1| BbU e bRRERT B+ T
accordance watdiydtfigthercoenpownds degoriebdiniDE 19209 284 Apferablieisdinge P.

Zeolite MAP(r)  (Crosfj.el i ticularly preferred P-type zeolite.
However zegﬁ%@eg@afdﬂ"a@v\tﬁ@%ﬁ% agelonifist destvativen pag, AEATAWOL0 15
According t h@ai ti b L ki f t , @m ,

comerci al | ?/ng'?gly nabi é glggglr'l;agﬁlg?ﬁgggﬁaﬁsg?nggﬁﬁfec%%% Zeo r(?t %@3\ (ca.
80% bylaei ghpalleolof t devglopihgclha ibdeavhrdativatingy effGNDIEA dorghisiatiors. with. under

t he nane of VEGOBOND AX(r) and which may be described by the follow ng
f ormul a: amylases. ‘

Compositions according to the invention .generally contain one or
more builders, more particularly zeodlites, silicates, carbonates, organic co-
buildes and - providing there are no objections to their use on ecological

20 grounds - the phosphates. Phosphates are particularly preferred builders
in dishwasher detergents.

Suitable crystalline layered sodium silicates correspond fo the
general formula NaMSixOzx+1 - ¥ H20, where M is sodium or hydrogen, X is
a number of 1.6 to 4 and y is a number of 0 to 20, pféferred values for x

25 being 2, 3 or 4. Crystalline layered silicates such as these are described,
for example, in European patent application EP-A-0 164 514. Preferred
crystailine layered silicates corresponding to the above formuia are those in
which M is sodium and x assumes the value 2 or 3. Both p- and 8-sodium

disilicates NazSi;0s5 'y H,O are particularly preferred. Such compounds

30 are commercially available, for example, as SKS® (Clariant). Thus SKS-




20 nNa20 (1-n)K20 .- A1203 (2 - 2.5)Si®2 . (3.5 -- 55) %25;,“@

zeolites have a nean particle size of less than 10 m (volune di'stri butlon
as neasured by the Coulter Counter Method) and contain 25 preferably 18 to
22% by wei ght and nore preferably 20 to 22% by wei ght of bound water. The
general |y known phosphates nmay of course also be used as builders

provi di ng t heWO 08£10856ul d not be avoi ded# on ecol ogi cal REBIERG1/0836®ng t he
“large nunber of commercially avail abl e phosphates, al kali 30 netal

phosphat es hag® i§ heaugge@tseﬁidmmm@ateewtrntﬁéﬂﬁarﬁﬁﬂ&t\egetzof,nq;lP&oywm?@
January 2005 WD 02/ 10356 ' 46 PCT/ EPO1/ 08359 pentasodi umtri phosphate and
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vari ous phosplaKis 55055 @é%g%lch RetAfkdteq TR! SRITO A Skt (Clahy). nd
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wei ght. The ptm‘salmtbs of(amlant@&cm/asalchedueait mgdﬁlnatldsles/oameaﬁla#eked inity
sources, preve
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1.91 gcm 3, nelting point nonohy 04 "gcm 3) .
- Both salts arearbbhate-dezeat Ilayenadesmsailesbhave)awddrﬁedv\/orystal norphelagiesg, » | ose
t he wat er of r%ﬁt al li zati.oElyand at 200C, are convert |.nto the weakl y
<

aci di ¢ di pho ¥e raRiSoavigly Andt slaaw incrsRsed AN salcisn LBPACHIN  at
hi gh
Vaddr ei | 19 Rbnee PR i, LATSRBGRENES S e e Bfprrical

formed by adjfosnulagx plae@phpH,LO aa:P@Dywnlwmoldtherrétwdemtcd? cotr@spopds ttal ue of
Pot assi um di hydrogen phosphate

d I :
(primary o TORABESF o Botiesd bt %@amt@to aooporuasi SRl oo
oy 1152 oM 3g aAk indab 8 938% dfr¥pontis8 £ 3B 2 oo %geoeo' nt

of 253 [deconposition wt £ on of pot assi um po yp osphate (
and i s readi |[dessobadlir patentapptications D& m&mﬂﬁa)g'éhe[sbhﬁmhﬁbétmesmmW

sodi um pngphs?Itlcea)tés can also be increased by using particularly fine-particle Iayered
silicates. Compounds of the crystalline layered silicates with other
ingredients may also be used. Particular mention is made of compounds
with cellulose derivatives, which have advantages in the disintegrating
effect and are used in particular in detergent tablets, and compounds with
20  polycarboxylates, for example citric acid, or polymeric polycarboxylates, for
example copolymers of acrylic acid.

Other useful builders are amorphous sodium silicates with a
modulus (Na20:SiO; ratio) of 1:2 to 1:3.3, preferably 1:2 to 1:2.8 and more
preferably 1:2 to 1:2.6 which dissolve with delay and exhibit multiple wash

25 cycle properties. The delay in dissolution in relation to conventional
amorphous sodium silicates can have been obtained in various ways, for
example by surface treatment, compounding/compacting or by overdrying.
In the context of the invention, the term "amorphous" is also understood to

encompass “"X-ray amorphous”. In other words, the silicates do not

30 produce any of the sharp X-ray reflexes typical of crystalline substances in




Na2HPO4, is a colorless, readily water-soluble crystalli Salbry Idosexi st's
in 25 water-free formand with 2 nol (density 2.066 gcni vvatgr | oss at
95), 7 nol (density 1.68 gcm 3, nelting point 48 with loss of 5 HO and 12
mol of water (density 1.52 gcm3, nelting point 35 with |oss of 5 H20),
beconmes water-free at 100 and, on fairly intensive heating, is converted

into the dVPRIEIMEB%E Na4P207. Di sodi u#bhydr ogen phospR&TEEPS1{83par ed by
30 neutralization of phosphoric acid with soda sol ution using

phenol pht halXﬁiag/ Affrdetiom ! fe)*ﬁéﬁ@a@n’b@ B@{jéﬂ&%t 4§nd;6}’/r58%1/rﬁ§>aﬁ% a$ tﬂédi (r:]at o;.
Di pot assi um rogen Qsphat e (secondary or dibasic potassium phosphate),
K2HPO4, is §ﬁgﬁ p%?ﬂd' y é""’ﬁé‘i‘th‘a\)l‘ﬁ ¢’ Vidth refa geveral ofiegnessi Af ieer .

Tri sodiump rtj i : R QRS of

col or I a5 ooyAGF anbee ! [Bukvar hatilpng et CyuitrelnodBha) Bvel 0,
of 73-76C ( thecavipesed iwhere ahet dikcate deartitied r@bduca credkadngr geent shiErp 100C  as

t he dec drate (corresponding, to 19-20% P2C6) and a,density of 2 536
gom 3.1 1 valRBrIGY MEXHA b PHRAAIMGatIos agamens) | THY savahe
phosphat e i gteRdiddy t8OhIne that WREChrédUcis ORad) 'ﬁl#@é,g?%"gf%agé PRsand is

10 prepared by concentrating a solution of exactly I Sodi um
phosphat e aheivieemi@ artd adem hundsedpon én istne, vaiuepafagstauat piost pAaie

(tertiary or, tri iC assi um, phos t K3IPO4, is a ite deligquescent
G anul ar pofdr MAtEPARGUART: I 46 28 HRAR 2 nt BRIRG wrelerfedn g BPRtodr 1540
and i s readambrpRbud sflichfes\aidphpditHdedo BnitpiRddenkilibgteseand icverdidd s for med,
for 15 exanple, when Thomas slag is heated with coal and potassium sulfate.

Despi t e1@ heray-amgehoys silieates ree portisutaslyoprefersasl. ubl e and therefore highly

compounds | ¢ he B BRI RORIAE ot r 88 Shhfihind coharaagl e, =o' ™
pyr ophosphaire accdiaidRe@ivitte e tisverdioni 8 aferablyr 2solite rAMahdansrdolite? 34

gecm'3, nmelting point 988, a f_igure of 880 has al so been nentioned) and as
the decahydZgplite JMAE® y(Crosfield) is. gnepargewarly peeferrag potype ozealieh | oss
of water). b Ace CH | I LSSl [N water
t hrough an a kavi%ﬁ’ea%g@%t ?o%hal\gﬁ)hg%fel%z A‘f gﬁglﬁhﬁaﬁ?s%éiau%hp%&phate is
heat ed t® X2@0owlingyta dhet im@gnlibnphibsish@referad dowuss, sfodaexample, a

o e Syl Saiba e r et o S90S 1o TSR ek
by weight zeolite X} which is marketed by CONDEA Augusta S.p.A. under
the name of VEGOBOND AX® and which may be described by the
following formula:

20
NNaz0 - (1-n)K20 - Al,O3 - (2 — 2.5)Si0; - (3.5 -~ 5.5) H20.

Suitable zeolites have a mean particle size of less than 10 pm (volume

distribution, as measured by the Coulter Counter Mﬁethod) and contain

25 preferably 18 to 22% by weight and more preferably 20 to 22% by weight of
bound water.

The generally known phosphates may of course also be used as

builders providing their use should not be avoided on ecological grounds.

Among the large number of commercially available phosphates, alkali

30 metal phosphates have the greatest importance in the detergent industry,




salts and, hence, reduces the hardness of water. Potassiwg gdigh ate

(pot assi um pyrophosphate), K4P207, exists in the formof the trirhydrate and
is a colorless hygroscopic powder with a density of 2.33 gcm3 which is 30
soluble in water, the pH value of a 1 %solution at 25 being 10.4. 26
January 2005 WD 02/10356 '48 PCT/ EP01/ 08359 Rel atively high nol ecul ar

wei ght sodi uWerR/pd8%6Esi um phosphat es "48re fornmed by cOQEREHMQRB56f
NaH2PO4 or KH2PO4. They nay be divided into cyclic types, nanely the

sodi um and p@eatsodianmetiphbsshitetesl panpottaium tipessphidie (sediuninaagd
pot assi um pol y holsLﬁ_gat_es. The chain types 5 in particular are known by

pes.
various diff & teRolyphespate) baing padigulasiydysferred, Grahanis salt,
Kurrol's salt and« r ' AL, ki S QG '
phosphat es are knol&mﬁggorﬁ%}igéﬁhégbéataeg (‘:Soﬂ{ etrnigueed; tég%ﬁﬁh@? gggq}@?%!
i ndustri al | y (imops pasgidulgrintediodi amdt patpdsicm aatts diathB3@inbusl Phshdrigm
tripol yphgsphatq%) . 1S .a non-hygroscopi c, white water-soluble salt which
crystal | i 2es arldshdnfludigggmne PRo®C @sigsaitel Qi c3ndh asthopBogRhsicagcids or nul a

NaO[P(O)'(O\l@p.[- - 5 rgqﬂéq alt . f m wat er
of crystalli za%liqg!‘r? %?%so \?geﬁtr?ngg%)ogh vvantltélregglt%;%%ﬁ?en%gr%rﬁﬁpg%{egaround
20 g at 60 asdmbinusevazl adyvant@es: Maweachaatdlkalinity sheces| prevent lrvef or 2

hours to 100,, around 8% ort hophos te and 15% di ph hate are  f.orned by
vl of yei s, BRBPAL Sn Bctine BANS ehgdinie fiddatons frabhraced Aty . c

aci d i s reaciaftrifutditovstas 19¢ bidapthPeffe@di um hydroxide in a stoichionetric
ratio and the solution is spray-dried. Simlarly to Gahanmls salt and

sodi um di@hosphat §odjintdibydiogent phospbeih 4NaHaPEaplexists rasnthe2dihydsateubl e
met al comnpou N di ng-,! i me,. soaps -C..)., Pentapot assi i phosphat e,
k53010 ( pot M1 T o BEHAE 3P, foabide pR dhe GPoReRudidte (eRiNE f or m
of a 50% by @edghtmspl Bothalts 48 UHORadip WdtdRiolubENBoREEASWHIEH, on ,
pol yphosphat es are w de used in the detergent industry. Sodi um potassium

tri pol yphosph&etag. lase él:ag weafer Pk erstallizationi andy st 05 Cd aife converied firto
tr1 mot aphosphiat e T aPSis oo T RER s (CREHERY 5 TcORRh Whiinkatescrs
H20 30 Atgor flanl,®g04)hand nat Highet, tdnssrattres binto ssstiim eiraetdphobpleateame 26
January 2005(Na3P309) and Maddrell's sait (see below). NaH.PO; shows an acidic
reaction. It is formed by adjusting phosphoric acid with sodium hydroxide
to a pH value of 4.5 and spraying the resulting "mash”. Potassium
dihydrogen phosphate (primary or monobasic potassium phosphate,
20  potassium biphosphate, KDP), KH;PO4, is a white salt with a density of
2.33 gecm™, has a melting point of 253° [decomposition with formation of
potassium polyphosphate (KPO3),] and is readily soluble in water.
Disodium hydrogen phosphate (secondary sodium phosphate),
NaxHPQy, is a colorless, readily water-soluble crystahlline salt. It exists in
25 water-free form and with 2 mol (density 2,066 gcm™, water loss at 95°), 7
mol (density 1.68 gcm™, melting point 48° with loss of 5 H,0) and 12 mol of
water (density 1.52 gcm™, meiting point 35° with loss of 5 H,0), becomes
~ water-free at 100° and, on fairly intensive heating, is converted into the

diphosphate NasP.0;. Disodium hydrogen phosphate is prepared by

30 neutralization of phosphoric acid with soda solution using phenolphthalein




WO 02/ 10356 49 PCT/EP01/08359 way as sodium tripol yphosphgg gangpf Al um
tri pol.yphosphate or m xtures thereof. M xtures of sodiumtripol’'yphosphate
and sodi um potassium tripol yphosphate or m'xtures of potassium

tripol yphosphate and sodi um potassiumtripol yphosphate or m xtures of
sodiumtri pol yphosphate and potassiumtripol yphosphate and sodi um

pot assi um t rWyﬁgoi?/ﬁl%ﬁﬁhat e may al so be 4fsed in accor daR@TAMRO1/@3359

i nvention. Organic cobuilders which may be used in the detergents/cleaners
accordi ng t ad ledicatoent iDipotassiund dwydrdgaranihiosphate. (Sedorianbfy Hitaelk or

pol y- carboxylic aci d%, golérreri C &c;l ycar boxyl at es, pol yaspartic acid, 10
pol yacet al s,PHpI§maPNesehata).z EaHB . rif nd0 FDREhssyMhite salbuvhigBr s (see
bel ow) and 989§§J“§&ab%3in Jﬂgﬁe cl asses of substances are described in the
foll owi ng, Useful organic builders are, for exanple, the polycarboxylic

aci ds usabl e i n Trisodiunmphufsphbte, teriady sodimh tphospbates NdBO4| iconsistsds i n
this context . 1 ein nderstpod to Qe carb ic acids which carry nore
than one a_cio_(ﬁ @%&?dﬁyé{?ﬁe‘g@cﬁﬁavﬁc%ge?ﬂgf %fgﬁﬁélgg,m%?‘ﬂaiacmﬁg'inﬂ,poé i pi ¢
aci d, succi Rif73ageG (dcgﬂolﬁi;%ditforg%'s@lhe %db%g@%rgte,%bggﬂgcpcﬁﬁﬂ & 108RLe! C

acid, fumaric acid, sugar acid am nocar l'tc acids,” nitrilotriacetic
acid (NTA), gsribeidtoahyirate (earésponding tectd-29« ReOy) amd afdensiy df BiS536ur es

h f. P : h | ts 20 of b i ds, h
b ot o ool 2 BASrIe, follccPRebBardng i Ao FabeY Thsadiine e o
sugar aci ds ppodpRakt i6" Rfadilpeiohdtile iAhRatet itHudPl as QKRN ERIGE diveR:

Besi-des their building effect, the acids also typically have the property
of an adPdi PerRredobyoRrenceniraiing ikesolitical ob exadlly fomaleadl idispdium

ol on e, SRR PILERS B9 SBRETAEI S RpoLSFshotphas® e P
Syst em conpdfertidrg amttiberic porrsinhtphyspiadte), PO, is A Ahitdsddliqueksemci d,
acetic acid, tartaric, maleic acid, lactic acid, glycolic acid, succinic
acid, gl uta@@Nar Bowdar pith adeasityplid 66 gomdi basadMelingtrairtsoft Hd®or, are
o ol o | SRR S Ot BNl Mo s D
2005 WO192/ eaabple,PRERPIHEMES Saglik hicatabwith byalr axd getassimy slifste.be used
as pH adj usbeers%itest%%ﬂ ﬁ'{%hg? tp?ircg, the more readily soluble and therefore highly
effective potassium phosphates are often preferred to corresponding
sodium compounds in the detergent industry.
Tetrasodium diphosphate (sodium pyrophosphate), NasP,07, exists
20  in water-free form (density 2.534 gcm™, melting point 988°, a figure of 880°
has also been mentioned) and as the decahydrate (density 1.815 - 1.836
gcm®, melting point 94° with loss of water). Both substances are colorless
crystals which dissolve in water through an alkaline reaction. NasP;07 is
formed when disodium phosphate is heated to >200° or by reacting
25 phosphoric acid with soda in a stoichiometric ratio and spray-drying the
solution. The decahydrate complexes heavy metal salts and hardness
salts and, hence, reduces the hardness of water. Potassium diphosphate
(potassium pyrophosphate), KsP,07, exists in the form of the trihydrate and

is a colorless hygroscopic powder with a density of 2.33 gcm™ which is

30  soluble in water, the pH value of a 1% solution at 25° being 10.4.




are present in the conpositions according to the inventi g jdpud Eties of
not nore than 20% by wei ght and nore particularly in quantities of 1.2% by
wei ght to 17% by weight. 5 Qther suitable builders are polyneric

pol ycarboxyl ates, i.e. for exanple the alkali netal salts of polyacrylic

or polymethacrylic acid, for exanple those with a relative nol ecul ar
- wei ght of 508VQPZ 0D g/ nol . The nol €481 ar wei ght s meRGTERBA1/A836RI s
specification for polyneric polycarboxylates are wei ght-average nol ecul ar
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menti oned i nphBsshAtBEC GrhfdrhisOBalt,PRULPS! st And WIARIEM's POAY, TEAIP HigtRr
pol yacryl ates which preferably have a nol ecul ar weight of 2,000 To 20, 000

g/ nol . By vi pedidnbendheetassigm phpsphaies ssreuinawn goligetviely medcondensed
representati }Sﬁﬁ [%at Qi S group are the short chain polyacryl ates whi ch have
nol ecul ar wel'g RS 2,000 to 10,000 g/mol and, nore particularly, 3,000

to 5,000 g/ ol . AThe sndusiidly dfrpoptapel ﬁ@ﬁt@bédinﬁi YigiphBspivatal eNasP304q
particularly those of acrylic acid wth nethacrylic acid and those of
acryl i c Hti d(endiys: kigelyphpephats).aisi @ Ren-hyaserricavhite watepsplubleisaltnal ei ¢

acid copoly C Mmal % Ly wei-ght ' | Oto
10% by i gh " aa el ion Rt drhE siio Endihich faf i€ Bl
Thei r rel ati formutd 8lad-fP(0¥ONAY)-],-DeswHereon =t Be Aroensd 47i glef tiy salpfreeral |y
in the range_from 0to referably in the range from

U '« LR . / | 1
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0 the detefgents San RS L™ R Bict Brenralih U et Rihdiks U T Y,
phosphoric acid is reacted with soda solution or sodium hydroxide in a
stoichiometric ratio and the solution is spray-dried. Similarly to Graham's
salt and sodium diphosphate, pentasodium triphosphate dissolves many

20 insoluble metal compounds (including lime soaps, etc.). Pentapotassium
triphosphate, KsP304 (potassium tripolyphosphate), is marketed for
example in the form of a 50% by weight solution (> 23% P05, 25% Kz0).
The potassium polyphosphates are widely used in the detergent industry.
Sodium potassium tripolyphosphates, which ma;} also be used in

25 accordance with the invention, also exist. They are formed for example

when sodium trimetaphosphate is hydrolyzed with KOH:

(NaP03)3 + 2 KOH — NazKoP3040 + HO

30 According to the invention, they may be used in exactly the same




 which have Rolssiun-tepa

1 td ld%by weight. 5 In order to inprove solubility in \%ﬂnua&%ogol yners
npl e,

may al so contain allyl sulfonic acids such as, for exa
al I yl oxybenzene sulfonic acid and nethallyl sulfonic acid as nonomer.
QO her particularly preferred polyners are biodegradabl e pol yners of nore

than two di g&&re?ga] nmononmer units, for exanple those which contain 10 salts
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i cn ey obenekrfafglybAbsnttte it o Bkdrallih, BN RoSofRe e,y :

aci ds cont aialgonige bséd ivaceribnde diththe &véntibn] east three hydroxyl groups.
Preferred polyacetals are obtained fromdi al dehydes, such as gl yoxal,
gl ut ar al dehyde, {Hgapist ¢Riuildgrsamhich ma b ygas &% thesleterpentsdcieansrs pol yol

car boxylic LAlSt |5 LCi ARk g / ' ci d.
oS¢ B g cloR HERR Ay, Py SbUERBHER oRE o,
pol yner s of cadmxgly dr acids, Wpatymery bpolybsdbongldtdyy, pabiyaabaktiedr @lcitsi s of
st arche The, hydrol ysi s be carried out by standard nethods, for
exanpl e'F ci Hglyélgeé'?&yﬂ@u@g?gﬂ pridirede drytins, 'ﬂtéeférﬂigﬁfﬂ'&dﬁﬁ?‘é'ld&rr% (560
preferably Bufplard Shes Wk lOhd 0 to 26
January 2005 AR, Baglsteit éspwgﬁg\%%%ggag’&%%%eéﬁm. SrBba i
pol ysacchar treefollowinga dextrose equivalent (DE) of 0.5 to 40 and, nore
particularly, 2 i S rebe. ed, the DE being . an accepted . neasure of
the reduci ng eff@%?ﬁ’gforga i 'é’if&ﬁa??’?d&%?x%'ﬁﬂ%artﬁ@&&W%ﬁ?oxﬂ@x??'&e whi ch
has a DE of udfile e fof bPBHNI SddISmWdIR, oBafoxdlié il iR tRRGoMEekt gl ucose
sirups with a DE of 20 to 37 and al so so-called yéllow dextrins and white
dext ri nkS wi baiNgewrderstsiog ta ha casbexdicaacideivdticks cafry2mooe than one acid
function. These include, for example, citric acid, adipic acid, succinic acid,
glutaric acid, malic acid, tartaric acid, maleic acid, fumaric acid, sugar
acids, aminocarboxylic acids, nitrilotriacetic acid (NTA), providing its use is
not ecologically unsafe, and mixtures thereof. Preferred salts are the salts
20 of the polycarboxylic acids, such as citric acid, adipic acid, succinic acid,
glutaric acid, tartaric acid, sugar acids and mixtures thereof.
The acids per se may also be used. Besides their building effect,
the acids also typically have the property of an acidifying component and,
hence, also serve to establish a relatively low and mild pH value in
25 detergents or cleaners unless the pH value obtained by mixing of the other -
components is required. System-compatible and environmentally safe
acids, such as citric acid, acetic acid, tartaric, maleic acid, lactic acid,
glycolic acid, succinic acid, glutaric acid, adipic acid, gluconic acid and

mixtures thereof, are particularly mentioned in this regard. However,

30 mineral acids, particularly sulfuric acid, or bases, particularly ammonium or




to-30,000 gl ol may be used. The oxidized derivatives of sugh,d8ddosns. are
their reaction products wth oxidizing agents which are capabl é of
oxidizing at |east one alcohol 10 function of the saccharide ring to the
carboxylic acid function. Particularly preferred organic builders for

conposi tions, gaccor di to the invention_gre oxidized s [
derivatives t @r@{sbg\g@ordi ng to EP 472942, WD 971253?@&&%&&%@ 944.
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salt an kal in eacti on H 9). .30 Preferred am noal kan hosphonat es are
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pent anet hyl enephosphonat’e PMP) “"and hi gher honol ogs thereo hey are
pref er abl y usadigch ouhagainst raroextenealnpolyaaiyliy acidstandard oshich pravides f or
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bui I der. 1 n agHiniéraninveSiRyaA8H NOPh&RN QaRResaiffePfigmclaiford REOMBIStERH heavy
nmetal binding capacity. Accordingl K/’Sfll t can be of advantage, particularly
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generally higher than the molecular weights mentioned in this specification.
Particularly suitable polymers are polyacrylates which preferably
have a molecular weight of 2,000 to 20,000 g/mol. By virtue of their
20 superior solubility, preferred representatives of this group are the short-
chain polyacrylates which have molecular weights of 2,000 to 10,000 g/mal

and, more particutarly, 3,000 to 5,000 g/mol. '
Also suitable are copolymeric polycarboxylates, particularly those of

acrylic acid with methacrylic acid and those of acrylic acid or methacrylic
25  acid with maleic acid. Acrylic acid/maleic acid copolymers containing 50 to
90% by weight of acrylic acid and 50 to 10% by weight of maleic acid have
proved to be particularly suitable. Their relative molecular weights, based

on the free acids, are generally in the range from 2,000 to 70,000 g/mol,
preferably in the range from 20,000 to 50,000 g/mol and more preferably in

30 the range from 30,000 to 40,000 g/mol. The (co)polymeric poly-




10 I'n addition, any conpounds capable of form ng conpl exes ynubry Rlokal i ne
earth netal ions nmay be used as co-builders. The conpositions according to
the invention may optionally contain buildéers in quantities of up to 90%
by wei ght and preferably in quantities of up to 75% by wei ght. Detergents

according t i tion have builder. 15 contents of in_ particular 5% by
wei ght to S&Vm/ﬁi’(%t. In hard surfadd cleaners acc&Ch/EFO1HEIRY
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butoxy triglycol, 1-butoxyethoxy-2-propanol, 3-nethy oxybut anol ,
propyl ene glaﬁ‘diﬂ“yt sulpriagld anchsrgaaniérivetivas as nufnanherse sol vents. Sol vent s

may be present i | Lguid or | -form tergent s/ cl eaners according to
the nventon i nCEmATEfedet, FopdlynesSLats BoSEATRE PrerEL R
quantities Betominldid Byryieiztitl/agiic BRIEsalbabF aetiaih! and Ninjlabkiaté @8 bel ow
10% by weight. 10 One or nore thickeners, for exanple thicCkening systens,

may be 12ddB¥PNANEMSe conposition according to the invention in order to

adj ust its vi Scféﬁhéy pre-fé}?é& bmlc%}s %% %%Wﬂérié"gmédiéé’rgggtﬁ%caecsids,ms@lt%h are

al so known
or precursors thereof. Polyaspartic acids or salts and derivatives thereof

which have a bleach-stabilizing effect besides their cobuilder properties are
particularly preferred.

20 Other suitable builders are polyacetals which may be obtained by
reaction of dialdehydes with polyol carboxylic acids containing 5 to 7
carbon atoms and at least three hydroxyl groups. Preferred polyacetals
are obtained from dialdehydes, such as glyoxal, glutaraldehyde, terephthal-
aldehyde and mixtures thereof and from polyol carboxylic acids, such as

25  gluconic acid and/or glucoheptonic acid.

Other suitable organic builders are dextrins, for example oligomers
or polymers of carbohydrates which may be obtained by partial hydrolysis
~of starches. The hydrolysis may be carried out by standard methods, for
example acid- or enzyme-catalyzed methods. The end products are

30 preferably hydrolysis products with average molecular weights of 400 to




as swelling agents, generally absorb the |iquids and swelds Ja‘muhﬂezqgsocess
before finally changing into viscous, true or colloidal solutions. 15

Sui tabl e thickeners are inorganic or polyneric organic conpounds. The

i norgani ¢ thickeners include, for exanple, polysilicic acids, clay
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pol ynmet hacrylic ¢ vinyl pol yners, ycar boxyl'l ¢ aci ds,
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used in a quantjty. of ug to 5% by weight, 30 preferably in a quantity of
0.05 to 2% b3 &3@%@9 o/l MY B b’z?%/’fj‘rcul arly in a 26 January 2005 WO 02/ 10356
55 PCT/ EPO1 /08359 tpughtliized ddrivatiled of SusfB¥iriNei A1BlthePaestiipidificls nal
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as further |ngred|ents Laundry detergents according to the invention may
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salts thereof eners. Suitable optical brighteners are,
for exanpl e, 9 ﬁ&%g 'Pﬁﬁ BH&

4, 4" -bis-(2- am I | r@lthéf sitgtilel dorbuildeds aré mgdusaadunﬁteamﬁmbﬂmtrlddneaﬁm 2'
d| sul foni ¢ acid.or conpounds of simlar conposjition which contain a

di et hanol &ni 1% digusgates.RierRrRBlY; etbylgnsq@mlaﬁ digtiqcinge g ghyepedigmine-
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4,4 15 bis- (r@agsnés‘imtaaﬂysl )Glgcetnt oiduccinates and giycerol trisuccinates are also

4, 4" -bis-(4- Cref%rred Ihlfso(s;é n«%/(:t?ondI pltheen%luag ities (used in zeolite-containing
and/or silicate-containing formulations are from 3 to 15% by weight.

20 Other useful organic co-builders are, for example, acetylated
hydroxycarboxylic acids and salts thereof which may optionally be present
in lactone form and which contain at least 4 carbon atoms, at least one
hydroxy group and at most two acid groups.

Another class of substances with co-builder properties are the

25 phosphonates, more particularly hydroxyalkane and aminoalkane phos-
phonates. Among the hydroxyalkane phosphonates, 1-hydroxyethane-1,1-
diphosphonate (HEDP) is particularly important as a co-builder. It is
preferably used in the form of the sodium salt, the disodium salt showing a
neutral reaction and the tetrasodium salt an alkaline reaction (pH 9).

30 Preferred aminoalkane phosphonates are ethylenediamine tetramethylene




chlorostyryl)-4'-(2-sul fostyryl)-di phenyl, may also be prasgmuarydogsures of
the brighteners nmentioned above nmay al so be used. The function of

- redeposition inhibitors is to keep the soil detached fromthe fibers
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known from e pontain Bldacinto uS@cémﬁ@aMaWe @@@g@matése%@ié baARURY
iron(lll) chlori de and CoSO4. As known from European patent EP 0°736 084

B1, for exatpifdvPser v@ftur%@frfbgumsphﬂm@tesm@rtmadu cularly suitable for use
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nmenti oned amkalinesearth retadiehsohal e used sato-pnilderbers 11, 11, 1V, Vor VI.

Exanpl es of such % ounds are 10 MhSO4, V205, V204, V02, Ti OSO4 K2Ti F5,
K2Zr F6, Co( NOB) 2.7 sjtigngl aceRTding isthenisvestion may Opﬁq)@%lb’ec%@lﬁt s or

soi | repell gpfige rlﬁ H fiés QYUB%W/E %%%ﬁﬂtoa?a"ﬁ?&egﬁﬁf il BuAntiteda’

detergent, provi aun frbers properti es
and/ or suppupttot?fé’/ostay Weegj'stpeladiengemiapmmbrdm@ftotthe |mémronlﬁawengu¢dhrent s of

t he det ent Aco ar ahl e ef ct can .al,so observed ere they are
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Sfiy L e;ﬁgselgzl%gléf%/ gcggldera,ng%pmbwérﬁroﬁ,%m@ué}lmsHw&eﬁépaaﬂekgerﬁgj fhe al klene
uilder content is in particular from 5% by weight to 88% by weight. In a
preferred embodiment, such compositions are free from water-soluble
builders. In another preferred embodiment, compositions according to the
20 invention, particularly dishwasher detergents, contain 20% by weight to
40% by weight water-soluble organic builders, more particularly alkali metal
citrate, 5% by weight to 15% by weight alkali metai carbonate and 20% by
weight to 40% by weight alkali metal disilicate.

Solvents which may be used in the liquid or gel-form compositions of

25 detergents/cleaners belong, for example, to the group of monohydric or .
polyhydric alcohols, alkanolamines or glycolethers providing they are
miscible with water in the concentration range indicated. The solvents are
preferably selected from ethanol, n- or i-propanol, butanols, ethylene glycol
methyl ether, ethylene glycol ethyl ether, ethylene glycol propyl ether,
30 ethylene glycol moo-n-butyl ether, diethylene glycol methyl ether,




glycol units. Exanples are copol ynmers or copolymers of poje/sindstyernss20.
t er epht hal at e and pol yoxyet hyl ene gl ycol (DT 16 17 141 or DT 22 00 911).
DE- OS 2253063 nentions acidic conmpositions containing inter alia a

copol ymer of a dibasic carboxylic acid and an al kyl ene or cycl oal kyl ene

pol ygl ycol . Rely et hyl ene terephthal ate and pol ye I XL de

t er epht hal at ﬂﬁﬁﬂ@gﬁ% use in detergerit"gfi s descri bed |%B¥%/§§éﬁef 292
25 and DE-PS 33 24 258 and in EP O 253 567. European patent EP 066 944
rel ates to colipbylaneoglycebrtiethl sfher. copeylgeetgycalf metin)) ethyl giry pusipyl

G carboxyl 1 o ¥ arBhRRL ] RSRRtbL R bRy Se ShsteihieR 7
descri bes metdiytol monambiHyl be ivrivat emél‘ymétﬁbﬁy,@ﬁé?i Bt BGto&KhMﬂ;l 86!, and/ or
30 propyl ene Erepht hal at e units and pol yet hyl ene oxi de terephthalate units
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pol yester whic esi des oxyethyl ene” groups and terephthalic acid units,
al so contai ns subsholventsd ehayl| ebe uprdsentanth gltheer diquichi ter. Eel-dgrean
patent EP 0 241 985 descri bes polyesters 5 whi.ch, besides oxyethyl ene
groups and t&%ﬁwc}f’ aperyagrRraing totheainyention in qyaptiies of V.1%,200 ene
and/ or 3-net YediaRt. P FRINE i@ i c ni §.8i i re
Form nated by oGPy PRAETANT ] ANBRURRS Lok ARt B EIRREAtY 5057055
descri bes at pastistlapwin gyaitities tiday|10% byawsight.t er mi nat ed pol yesters

cont ai ni pol ypraopyl ene terephthal ate and 10 l.yoxyet hyl ene terephthal ate
units. Eﬂgopean pa@éﬁtoréﬂgoﬁ‘? gg‘&k@@ﬁs' s@?‘?‘ﬁ@?p §U¥k%ﬁ@% Sted i Y 5?)6
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patent application EP 0 357 280, soil el ease polyesters containing
t er epht hal at &/iscgisky] eihesgl higblmalegulao weigit- subsidness, whith sreatsogtregvced by

sul fonation q rated termnal gro .15 Internatignal,, patent
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pol yesters. Ig¥feramidlgtHangdictinto fiRBbiLsS atueodr MAoTdITbftfonsdescri bes soi |
repellents for cotton fabrics which contain several functional wunits: a

first un'®, whi ch Jxiipbie thigkersiscarednotganipios Palynete sigeniefcomnprtsdst i on
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t he wat er/ cotrhimerals} eafiacs. montmorilionites, zeolites, silicas and bentonites. The
organic thickeners belong to the groups of natural polymers, modified
natural polymers and fully synthetic polymers. Examples of naturally
20 occurring polymers are agar agar, catrageen, tragacanth, gum arabic,
alginates, pectins, polyoses, guar gum, locust bean gum, 'starch, dextrins,
gelatin and casein. Modified natural substances which may be used as
thickeners belong, above all, to the group of modified starches and
celluloses and include, for example, carboxymethyl cellulose and other
25 cellulose ethers, hydroxyethyl and hydroxypropyl cellulose and gum ethers.
Fully synthetic thickeners include polymers, such as polyacrylic and
polymethacrylic compounds, vinyl polymers, polycarboxylic acids,
polyethers, polyimines, polyamides and polyurethanes.
The thickeners may be used in a quantity of up to 5% by weight,
30 preferably in a quantity of 0.05 to 2% by weight and more particularly in a




Dye transfer inhibitors suitable for use in laundry deterzeMruanazsosr di ng

- to the invention include, in particular, polyvinyl pyrrolidones, polyvinyl
i m dazol es, polyneric N oxides, such as poly-(vinyl pyridine-N 25 oxide)
and copol yners of vinyl pyrrolidone with viyl imdazole. Were the

conposi ti ongygy §oM4p8Hgi N mMachi ne cl eanid?,)g processes, i ?E’b@r@@’&gﬁ‘?&t% bitors

advantage to add typical foaminhibitors to them Suit

are, for exanpl ) of tural or synthetic_origin which have a high
per cent age c,ogﬁpgh’t Oﬁiqz‘ﬁ;@%a[?ya‘ﬂ’?‘,ghécqa&@d af)thedinal chpwosiiionace- acti ve 30
foaminhibitors: r | QX : ] ' her eof
26 January 2005 %t%og%%%g%@@é%&?%%%ﬁg@é?é ﬂ\/r\IA'%t ﬁl{}%ﬁ%@gﬁ]@e?&bgéﬁ%&" nal |y
si | ani zed,  siontajas @meduaktevingaagerits nslecirakdss andi othee rasdliaies nsuvlaxass and
m xtures thereof w.th silanized sjlica .or bis- stearyl ethylenedi am de.

Vi xt ur os of GHEEPLPHSEtePi feARpertion & hiPlorse skt Bomiint IRBLTR. <P cones.
paraf fins anchngferemhibiiys,doafh RhibiERe, Wbidsives? ARt 88@or PRFuhRANand

i nhi bitors, npore particularly silicone- and/or paraffin- contal ning foam

i nhi bi t or s, naichialagands ppdior KBHabsorbers as tirtreniagredients.ubl e or

wat er - di sper si bl r tures of .paraffins and pis-stearyl . .

et hyl enedi ani dgsiﬁgaﬁgr@??%@tfy %F@'fdé"s egc.) h‘? alYFEHA, n?yhagwtgﬁlrface

cl eaner accaetivativdsoof dianiinvgibeérlistonicl Bcieios Qlkali pltasdang enrsdtidsuent s,
nore particularly fromthe group consistin of silica flours, wood fl:ours,

pl astic powdefisal brightraersndSyitalds enticabbeglteness arayi for exempleesalist of

quanti 130 of 5 Sl eraBy et PRt PRE S SR bl alfoa ar s cut ar1 y
in quantiti esulfoniEYdcld EY%cbmpoahdst of BimilyeSonipbsitn wiich assntamded to the

det er gent s/cleganers according to the invention to inprove the aesthetic
i mpr essi on SIAARYIARAING HRIOUR, GuiRIIBYIZAHNG TeHBY idte ANHIBOC BF¥AMSr @0t~ onl y

et Iy woNSIBROgRTRG GOt S GPRPRASRNREGRD, MM 4,
per funme oi | $hesubstitytehdiphenycsiydd t@e,i fodiexatysie gikall mutalcsutizoondgt- f or
o Sy B o A oS s SR el g O™
CLTTL S, rUAnSYBLRLSE SSIRN S, SR RS, ! el
acetate, |iHg griglnigngfmmptioned above may also be used.
The function of redeposition inhibifors is to keep the soil detached
from the fibers suspended in the wash liquor. Suitable redeposition
20 inhibitors are water-soluble, generally organic colloids, for example starch,
glue, gelatin, salts of ether carboxylic acids or ether sulfonic acids of starch
or cellulose or salts of acidic sulfuric acid esters of céllulose or starch.
Water-soluble polyamides containing acidic groups are also suitable for this
purpose. Starch derivatives other than those mentioned above, for
25 example aldehyde starches, etc., may also be used. Cellulose ethers, such
as carboxymethyl cellulose (sodium salt), methyl cellulose, hydroxyalkyl
celiulose, and mixed ethers, such as methyl hydroxyethyl cellulose, methyl
hydroxypropyl celiulose, methyl carboxymethyl cellulose and mixtures
thereof, are preferably used, for example in quantities of 0.1 to 5% by
30  weight, based on the composition.




25 benzyl formate, ethyl nethyl phenyl glycinate, allyl ceJany2005
propi onate, styrallyl propionate and benzyl salicylate. The ethers

i nclude, for exanple, benzyl ethyl ether; the al dehydes include, for
exanple, the linear alkanals containing 8 to 18 carbon atons, citral,

hycr oxyc 1ol BPARRSE) 21 “and 30 bour gehal | the. ket ondeCH IEQHQE353,

hydroxyC|troneI i al and 30 bourgednal; the keton

exanpl e, the ionones, Cgeﬁl somnet hy I 6 January 2005 WD 02/10356 59
PCT/ EP01/ 08359 i orlBnBrdsididrefs P ieyarge pgalbst 19e0giaNe nYIVer | GRITRRIRN

‘anethol, cit rtﬁﬁ%ﬁtbﬂ! 'ma 2“8@”9156 9l %maﬁrh&ag%rg%ﬁgeag %r‘?jﬁ | toakgohol

and terplneol and the yd rocar ons I nclu ove penes, such
as |inonene dndentmimer@ilveriomwerasion rinhibitoss aod  knamwino fronpdhé umicr atti amd

t oget her produce an_5 attractive r.fu not e e preferabl sed. Perfune
oi I's such as 'PHEGE R FXaMB ’cBﬁ’PgﬂE’l‘Haﬁ Eor HP”H@ &P@OH ﬂh"ﬂeﬁ"%ﬁ’ai Dl e
from Vegesabhﬁmvﬁptff&rﬁSEuFdHea%X%E&rﬁ e 736 083, masmnexarﬁﬁrecrwbr rose

or ylang-ylang oil. Al so suitable are clary oil, carmomle ol ove oil,
mel i ssa oi |, Garsien Inhlb!mrarmmularhasutbalble for mee dbgsthenwith enzyméepare berry

oil, veti er m 10_oi | alb nmol nd a m oi |l and, or ange
ol ossom or 1 Mahgafesd il -Ronuf naARUE, S ebafii Ram cerurd 3y °"
content of detrer/@emmbndxegn@mmthermeaérwnbﬁhm&aﬁél PN BRE offithd ©
perfunes can make up as nmuch as 2% by WEI%xtg of the fornulation as a:

whol e. The pémfiﬁ%m mall;nb@és drh, rlledM, W ok p&xampdes of stieh a@npounds are

det er gent s/ cl S t al d I e
fragrancgg tol\ﬁ@g@' V V}Fﬁ Z@Q&hﬁmeﬁ'ﬁeé%@@%Kgo(gtg%)%ﬂ[i&to
the articles rbe(tu]gs\memeﬂ/cl eaned and which provide treated textiles in

particular wwth a | ong-lasting fragrance through a slower rel ease of the
perfunme. Suitable %@bfﬁi&@swgemwrss% Eepel @ﬂtseﬁ%ﬁﬁ%efaﬂy@%\déﬂerh§h the 20

cycl odext ri nipesd yee er r egnpl@%%éggghi O;g#&%ldegﬂ%)"l’élﬁ%rwhﬁﬂb ot hes Soil-

auxiliaries. Anot her pr erfumes 1s e descri
zeolite X wirepélling pabperties gald/or smbpattstbebiomg;upperhdlngs:.alpasttxeaﬂthﬁ otber i n
adm xt ur W.th surfact

Accor di eg det er gent s/ cl eaners cont ai ni ng
the desctPbedSIEgNts ef§Ra$t$Qem ee&% Bitasiseah @lponbe ela%etrv?rﬂmy
on the zeol i tvmeraaharer@ugé&Lﬁﬁéirﬂh?drgcﬂerérss gyges whi ch the expert wll find

ave hig

no difficulty in selectin stabl Ity in storage, are unaffected
by the ot her i ngré%ﬂrénular[pfeﬁemwe and long-established soil release agents are

copolyesters containing dicarboxylic acid, alklene glycol and polyalylene
glycol units. Examples are copolymers or copolymers of polyethylene
20 terephthalate and polyoxyethylene glycol (DT 16 17 141 or DT 22 00 911).
DE-OS 2253063 mentions acidic compositions containing inter alia a
copolymer of a dibasic carboxylic acid and an alkylene or cycloalkylene
polyglycol. Polymers of ethylene terephthalate and polyethylene oxide
terephthalate and their use in detergents is described in DE-PS 28 57 292
25 and DE-PS 33 24 258 and in EP 0 253 567. European patent EP 066 944
relates fo compositions contaihing a copolyester of ethylene glycol,
polyethylene giycol, aromatic dicarboxylic acid and sulfonated aromatic
dicarboxylic acid in certain molar ratios. European patent EP 0 185 427
describes methyl- or ethyl-terminated polyesters containing ethylene and/or
30  propylene terephthalate units and polyethylene oxide terephthalate units




conposi tion and by Iight and do not show pronounced substznidntafy20050nar ds
textile fibers so as not to color them 30 To control m croorganisns,
detergents/cl eaners may contain 26 January 2005 WD 02/ 10356 ~ 60

PCT/ EPO1/ 08359 antimicrobial agents. Depending on the antim crobi al

spectrum an Lon nmechani sm an crobi al agen cI | fied as
bact eri ost a&y@r@&@ﬁéé and bacteri ci de§7rr1Ic ungi static a?&f gi ci des,
etc. Inportant represent at i ves of these groups are, for exarrpl e,

benzal koni unéhAsiaraeats whigh gratain siiaht enselkielease dyiwner.s EHEPRsAENC|
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the expressions "antimc act i vi I'm Cr have

the usual nmegamipmandderdphitrtic, adid)unltexalﬁoloentathys Kubbtlmwd dibyleder units "
Praxi s der Sterlllsa i on, si nfektion -E(Eﬁnserw erun

Kei mi dent i f |a£‘fje9|Mﬁ‘§r° UBHS i QIWSPG‘?@Q" 0241 P8R, dqfi?r@ﬁﬁtﬁ%ﬁﬁ’sttﬁﬁew York:
Thi ene, %99@htch'i sﬂfest%e?ﬁgﬁéﬁggj?&ﬁ?%ﬁ‘gteréﬂﬁfh@lﬁ%m ﬁhlt@‘ifo'fn‘t’élﬁw slescri bed

t herei n being usa e. Sul cro agents are preferabl
sel ect ed fr pnopHengyr o‘UBebLmyleaecde@ &-me’tbexy—‘l;ﬁ-ﬂ@mytﬁme, QUolIpsi candbl al

id d t.h d e d d h |
gﬁ;nzl ager ?\agi?quév@seﬁ' Bﬁgn‘ﬁyf‘??'xé %ﬁ@'ﬂﬁ?ﬁ@h erag%Yll ﬁgéngﬁ ?&Hﬁ) 20 zxygen
and ni t r ogepadsiftiappicativh Eprmlrz oéseaés?énuélsrm%ast'p%?wbqwmwteén acy!-

pht hal i m de derivatives, pyridine derivatives, antimcrob
surf ace- act I@fmﬁaﬁﬁﬁouﬁdbfestﬁnamQﬂn’temmganmomm@wiem abewmthahatﬁ camd'pounds

qui nol i obut.ane i odo- 2 0 t bamat e,

i odi ne, dgéhéﬁgéﬁ&geg%oi%%ggm%%%dEn'tﬂal gé‘é?P % ‘?‘r@yﬁds a#é‘ ﬁ? tures of
the above. Haecitdd M giifobitfl-t@usnhtaiRy tbRphtiRatccchritaPMdgt fwn*exease

n- propanol, i- propanol, butane-1, 3-diol, phenoxyethanol, prop¥lene

gl ycol , gl y@@ly@lsterSu frsoydingite Bwoacapdaientcapmication &R @y35% 288 goi
di hydraceti g,a é polyes Sl hhG tergjbﬂﬁ‘ltatyé, QRM%P@' éiggolagﬁ& %Bh}—f};'yl;-e '
? cnl oropneno

(MVR), 2-benzy

2, 2" - net hyl glyeebiuﬂité Garbr prodiuded fbyolsommwn) of dndatudatedl @rarinal groups.
2' - hydr1cr>$<ydi h&r;yﬁj Lher Di ch| osan) "-trichloro-2'-hydroxydi phenyl
ether (19 ipnat palad raelgaten WQ zﬂ%ﬁ?@%ﬁﬂ@ﬁ@a Yo nNpcidig. aromatic

di chl or ophe
NN (100, ggﬁﬁlgg%‘ pplygsters., Intenafional patent gpplicafion WO 97/31085

oct anani ne) désmtms)sm mpaﬂents[\tdﬂ cdﬂhoa beFlcanbllGipbemtﬁHir) s8ydral flinational 30
2,4,11,13- te%’rtaazatﬁ?sttragl ‘% ei\c}%jlrlngydge ca |0n|c9|fg xra%tmm n|gsc.apa tlleng) ro
adsorption onto the cotton surface by electrostatic interaction, and a
20 second unit which is hydrophobic is responsible for the active substance
remaining at the water/cotton interface.

Dye transfer inhibitors suitable for use in laundry detergents
according to the invention include, in particular, polyvinyl pyrrolidones,
polyvinyl imidazoles, polymeric N-oxides, such as poly-(vinylpyridine-N-

25 oxide) and copolymers of vinyl pyrrolidone with viyl imidazole.

Where the compositions are used in machine cleaning processes, it
can be of advantage to add typical foam inhibitors to them. Suitable foam
inhibitors are, for example, soaps of natural or synthetic origin which have a
high percentage content of C4g04 fatty acids. . Suitable non-surface-active

30 foam inhibitors are, for example, organopolysiloxanes and mixtures thereof
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quat ernary conpounds, guani di nes, including the bi- and pol yguani di nes such
as, for exanple, 1,6-bis-(2-ethylhexylbi- guani dohexane)-di hydrochl ori de,

-+ 1, 6-di - (N1, N1' - phenyl di guani do- N5, N5' ) - hexane tetrahydrochl ori de,

1, 6-di- (N1, NL - nyl - N1, N1- et hyi di guani.do 5 N5, N5 )-h

di hydr ochl or ﬁﬁ@p&?"%& - (N1, N1' - o- chl or'géhenyl di guani do%@%@uqa@ane

di hydrochl oride, 1,6-di-(NLl, Nl'-2,6-dichiorophenyldiguanido- N5, N5')-hexane
di hydr ochl or Wit micefifie, [ nplignally3 silanired.heligsheangd )alsh gpanaffins, waxes,

i do- N5, N5] - hex ' Lori_de, -di o NLN ' - X- pet.hyl - £.3- ph | di -
| do- N, N ) - TGRS ekt gt S e s Pzt do-
10 N5, N5) - hestaryldsthyidnedldnoidied eMixtires-of i difféenbioarnheRpitgi) yanedanple, N) - di -
n- propyl ether, di hydrochl oride, c);u)'-di-(N., N1'-p-chl orophenyl di guani do-
N5, N5' ) - di - nnﬁwb‘%ﬁ/ @ edicones, najatfipenppdi waxes, enay - alge, ke used- witbh| or o-

phenyl di g&lanidos ) . y L o [N -

o (ML e 9aniagB TARE KR bR o8 RAryEhy Sticone- and/at Rpisfinge,

1, 6-di - (N1, Nton2jming-foam ihbitilorsrarphsefdrdblyub@ddto- Agraibular hexensoluble

t et rahydrochl ori dgé ,6-di-[ N1, N1'-a- . . .

(p- chl or opheRy| Y@ frfiiﬁa‘?@tm i §8PRBrins] Mbdutase ¢fi iatatios @nddiseieasyl- di -
(N1, N1' - p-ch 3‘Pe9'ﬂf‘d?d e lUEteY : e | ene di hydrochl oride, 1,12-di-
(N1, N1' - p- chllegi opheny'lln | guani%‘%‘?ﬂ%ph‘gﬁ%bane di hydrdochl ori de, 1, %0-
-di - (N1, N1' - phenyl & gdditioto -aNBaib s)iHaer alaneetacebydingdbltheiideentionltayi 20

N1, N1' - | di i do- N5, N5'.) - dod t et hloride, 1,6-dij-
(N N - B oo RIS GaRSUUERE: RESIP. PRaHENG: Tyt BereiBpansistag -
N1, N1' - o-ch L i @@%@@ qﬂrﬁ | Qi
((at hyl ene?b?sp?%g]t@gﬁ%ﬁl uani E'ggfd}'a'%ﬂ%e- | siegg-g%krgl y p%&?nrﬁrgg%agtshyl ene-
bi s- (3, 5-di nﬁﬂdW%ﬁUﬁyltgegﬂﬁnimSives rare grresentsin ihet eetnearsyagtuedipg 25
bi ide), gth VI bi i,d th -bis- | -
bi guani de) . HIMEATOR: S okt B SRl St mate Bl phVe . Speh 24,
di et hoxyphenyidpe paatiduigny iregliantRies 0?69 (2 13%byraleittphenyl bi guani de),

et hyl ene- bi s- (o-di_ phenyl bi guani de), et hyl ene-bi s-(m xed-anyl napht hyl -

bi guani d&), N- but Pyesiandeperfumes @saaddepi tguhai driprgents/pleengreaecasting( o 30
oL 04a0L 8k St T 150, SRBOREY SR 1o )’
products and to provide the consumer not only with the required washing
and cleaning performance but also with a visually and sensorially "typical
and unmistakable" product. Suitable perfume oils or fragrances include
20  individual perfume compounds, for example synthetic products of the ester,
ether, aldehyde, ketone, alcohol and hydrocarbon type. Perfume
compounds of the ester type are, for example, benzyl acetate,
phenoxyethyl isobutyrate, p-tert.butyl cyclohexyl acetate, linalyl acetate,
dimethyl benzyl carbinyl acetate, phenyl ethyl acetate, linalyl benzoate,
25 benzyl formate, ethyl methyl phenyl glycinate, allyl cyclohexyl propionate,
styrallyl propionate and benzyl salicylate.' The ethers include, for example,
benzyl ethyl ether; the aldehydes include, for example, the linear alkanals
containing 8 to 18 carbon atoms, citral, citronellal, citronellyl-
oxyacetaldehyde, cyclamen aldehyde, hydroxycitronellal, lilial and

30 bourgeonal; the ketones include, for example, the ionones, oc—'isomethyl




corresponding salts, such as acetates, gluconates, hydrocly Rnd§S005

hydr obrom des, citrates, bisulfites, fluorides, polymleates, N'cocoal kyl
sar cosi nat es, phosphites, hypophosphites, perfiuorooctanoates, silicates,
sorbates, salicylates, naleates, tartrates, fumarates, ethylenediamne 5

tet tat . ' tates, ci , thi t '

pyr omel 11 ¢ a0 OZUBRERE Boxybut yr at e, Wonzoat es. gl ut ArGTEEUTIOBESY

nonof | uor ophosphat es, perfl uoropropi onates and m xtures thereof.

Hal ogenat ed l@t@@%énﬁﬁaeﬁwégedwagﬁt%itk}@@,lc@m'ra%uqﬁ enptich-eitrenelidl or p-
b or 0 XY iR el FhaRRl' BhELAChMy AAENIG Bhq EASKER! andl bl 1 (For
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guaternary cQ ounﬁs, a natural antimcrobial agent of vegetable origin
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at | eastgon ! | e i) e group
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such as eugeailalse hgonihinamdtyral grefome amisiuoes adbthimmble dremneegetable
antimcrobial agent of animal origin . fromthe 0 conprisin nzymes,
such as prot®@HfF EBHPWW“P!e P&&%ﬂﬁ 'dﬁﬁ"\'%twg&%&jﬁd'%% %fnﬁ?l 'ygngyeast
one antim cigfibi Also RUNEDRCSrAERHY 6il, WEHERIE OMl, SRIVRAMN MnéIfdadbil)iiat B,

ammoni um sul foni um 20 phosphoni um i odoni um or arsoni um group, peroxo
conpounds a@mnammrmr!¢afeo£dmm@m$§onsoﬂsmmsbwry il vetbiel oib ralipanym

-cal l gd bagterio-, zi | so..b d. Th t er nary '
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fornul a (RlpeBRMiIREd BahthMood Bil. 2Phaviiyeh chitehe o%e'f@-bqeb@s/élbgném or
different and represent ClL n al kyl groups, C7_28 aral kyl groups or

het er ocycl i &SHalBpslov (Pl by weighhavhiles pedamesrcalr orake ¥p eenPYaRds such as
pyridi ne - S4eq Wigﬁ‘t &tﬂgqgnﬁlﬂgﬁé@gg av\dvﬁgle. the nitrogen atom formng the
For Ve nple a pyri

het er ocycl e, I'ni dimor 1 dazol i ni um conpound, and X'
represents hal i d@heonsperfurhéat e magns, b80 lljrdtixi déndoPpsrated Si I | atheani ons.
In the igt erests of optimal antimcrobial 26 January 2005 WO 02/ 10356 63
PCT/ EP01? 08 96tergentsiclegners; altagugh dh&apr alspebe Wsadvariage ter apalyathey has a

o he eneBpb ot A WREERPIRIRCATY s frdfod 6 B pefuprtp. QTS
the articles being washed/cleaned and which provide treated textiles in
particular with a long-lasting fragrance through a slower release of the
perfume. Suitable support materials are, for example, cyclodextrins, the

20  cyclodextrin/perfume complexes optionally being coated with other
auxiliaries. Another preferred support for perfumes is the described zeolite
X which is also capable of absorbing perfumes instead of or in admixture
with .surfactants. Accordingly, detergents/cleaners containing the described
zeolite X and perfumes preferably absorbed at least partly on the zeclite
25 are preferred.

Preferred dyes which the expert will find no difficulty in selecting
have high stability in storage, are unaffected by the other ingredients of the
composition and by light and do not show pronounced substantivity
towards textile fibers so as not to color them.

30 To control microorganisms, detergents/cleaners may contain




al kyl ating agents such as, for exanple, methyl chloride, fenghncitgsride,

5 dinmethyl sulfate, dodecyl brom de and al so et hyl ene oxide. The al kyl ati on
of tertiary amnes with one long al kyl chain and two nmethyl groups is
particularly sinple. The quaternization of tertiary am nes containing two

- long chai ns ( hyl group can alsqQ.be carried out 'Ig

condi tions ugﬁﬁaaﬁgk chl ori de. An1nesggonta|n|ng thre%&qﬂﬁgogbﬁ P9chai ns
10 or hydroxy-substituted al kyl chains lack reactivity and are preferably
quat er ni zed vRRtENErRiahapeats f Bepending anl thecantirsicsetial smctwmmcé the
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hl d L di th ori de -
O e R i R S A Pt e
di met hyl amogiipiehb9 fe wairagickk By | hﬂsuﬁédﬁéié]fliéﬁm%reﬂt?&h Q3- 9)

and thiazoline iodi de CAS No. 15764-48- m xt ures ther
Particularly lﬁoe%mewl@ATKeanEIam{ zbemmg k-oBetmelmtﬁyglede‘S (EﬂmEailtmmg 25

C$ 18 al kyl t l | 14 al kyl t hyl
chTor i de Vpers BB Y oies Thisher L9500 e pfodRsa SubmaaTal Wils ar e
commercial l'y a?rhmuﬁﬁéleactfvﬂy d@éé‘ﬂ’ﬁécﬁthe’l‘éma?élﬁg'%ébpe fSﬁfEﬂ}é%ﬁmt%b%‘Pat (r)

from Mason, Variquat(r) from Wtco/ Sherex and”"Hyam ne(r) from Lonza and 30
as Bardac(r) JgNs LaNiez preferakly &@ﬁﬁ@ldcﬁmmytmblgmlﬁmﬂd aleoholscr atings, 26

N (3 ohl or oal o ek tigfibisl Bp oS NS LRBF cPlfforic ke eaimei 1 (1)
from Dow, benzsd aendes) stdrals, ctmer:@u@anaétnrésamp‘r%ﬁw' Is lﬁﬂ?erf Mandhires Haas,

nmet hyl benzet honi um chloride, 'such as Hyam ne(r) OX from Rohm’'& Haas,
cetyl pyrPdi rlarivadiMesr ix¥ger uand a@ltr@gpacap@tﬂl%rarué foroals, sbemeansidinasabs.

The antim cr qRi@laARREL S pRlAIHIES ddtvatLs! byRing" a8V Bhtimicrobial

surface-active  compounds, guanidines, antimicrobial amphoteric

compounds, quinolines, 1,2-dibromo-2,4-dicyanobutane, iodo-2-propyl

butyl carbamate, iodine, iodophores, peroxo compounds, halogen
20 compounds and mixtures of the above.

The antimicrobial agent may be selected from ethanol, n-propanal, i-
propanol, butane-1,3-diol, phenoxyethanol, 1,2-propylene glycol, glycerol,
undecylenic acid, benzoic acid, salicylic acid, dihydracetic acid, o-
phenylphenol, N-methyl morpholine acetonitrile ~ (MMA), 2-benzyl-4-

25  chlorophenol, 2,2'-methylene-bis-(6-bromo-4-chlorophenol), 4,4'-dichloro-
2'-hydroxydiphenyl ether (Dichlosan), 2,4,4'-trichloro-2'-hydroxydiphenyl
ether (Trichlosan), chlorohexidine, N-{4-chlorophenyl)-N-3,4-
dichlorophenyl)-urea, N,N'-(1,10-decanediyldi-1-pyridinyl-4-ylidene)-bis-(1-
octanamine)-dihydrochloride, N,N'-bis-(4-chlorophenyl)-3,12-diimino-

30 2,4,11,13-tetraazatetradecane diimidoamide, glucoprotamines, antimicro- -




wei ght to 1% by weight, preferably in quantities of 0.0018 hnuagi Aok to
'0.8% by weight, nore preferably in quantities of 0.005 to 0.3% by wei ght
and nost preferably in quantities of 0.01 to 0.2% by weight. 10. In
addition, the conpositions nmay optionally contain UV absorbers which are
absorbed onto the treated textiles and inprove the |ight stabll of the
fibers and/&VOt(P?é 1999t stability of tBd other fornul aRGHE @@n w
absorbers are organi c substances (light filters) which are capabl e of

absor bi ng ulbﬂalawrfﬂca-atrtWSqaat&eryr ed)maei:n@stgeam'dmegy ilad:isdmlgema' bi-t he form

15 of | dj at heat wh
Lhese decr @itor BoBHARNGR, Sudh, CAETPIE dS8mpSeonbhire G e SRE Dy
radi-ati onl e@ﬁaﬁﬁﬁiﬁbkéﬁé)‘-&]ﬁy@f&@hldﬂi@@ vatq GQﬁ-gQLN?%l@WWpQQﬁ[dWLNJ‘Ng,

substituents in the 2- and -position er suitab UV absorbers are

~substi t ut ed gxapet rtetﬁalwdégch!gn@nenwfi-@dl\b ibspheayldi, bemethydiguanidmani c

221 1 oy ab oa iR B S k& BF QNN g lhobeP i

unbel |'i f er omg, Mgw)dhémebmdydmcﬁmider aosai-eNaRi'd, 6- dﬁﬂﬂéﬂdﬂhleﬁyldﬁlﬂﬂﬁldd cance
attaches to the biphenyl and, above all, stilbene derivatives described,

for exanpl e NsilNs Erexanesdifydrockioride, at §-HNeNrrfetrmathgxyphenyBiliguans

> benzyl 1 de R GISERe bidroghiofling TRk Harm S BT GG hor eof -
for exanpl ejdy- N%Nggtﬁw@hsnam ?@élﬁéndé?amaf-(r@FNgfpiﬁft%ny g%iFrﬁpﬂo 0693471,

4- am nobenzoi c derivatives preferably 4 t en20| C

aci d- 2- é@hyIN?.d"ty)l-hexaner dirdydeach(oliid eve tohy N ROl - hieerrydd iguanidd-Ids, big)-gi- est er
and 4-(d ineth m no) - benzaoi c 26 January 2005 WO 02/ 10356 65
PCT/ EPO1/ 088 0&& oetaﬁm dlégf*@chl%geer@ @rdlcﬁw\émpccmgrqpheﬁv@wamcy

4ot hoxyci R ABhdly? SUY Rty Rk Rordd: TRLARKIRLRGRTCaBtibfh.pr 0Py

ester, 4- methoXycin ¢ acid |soa phenyl ci nnam ¢
aci d- 2- et hphlaaylyllgmtc&rNg SeY)-dexghenelrahweirbehlorios, *saLdanuM:l -pandthyl-

22?2626‘?2%&3 g¥ihzpitcEs N rexaNegAirosienomorfrdiylin 2, 54
S v 18> cforaaaaRlGaMEo ST phekine Tetiafliddidiag= L feRPRenone.

2- hyd roxy-4- enzop enon

2,2 -di hydrthmr@mélw*)yém?mcgmmmms Negtepane’ Sppardmoeid,C aah-di-
Preter by R cHorophanyidiguamdo Ne N7 ?iﬂeké‘eéiﬁydr%ihﬁ;ndet I e
(NT,N., -p-chlorophenyldiguanido-Ns,Ns')-dodecane dihydrdochloride, 1,10-
di-(N4,N1-phenyldiguanido-Ns,Ns')-decane  tetrahydrochloride, 1,12-di-

20 (Nq,Nq-phenyldiguanido-Ns,Ns')-dodecane  tetrahydrochloride, 1,6-di-
(N+1,Nq-o-chlorophenyldiguanido-Ns,Ns')-hexane  dihydrochloride, 1,6-di-
(N1,N1'—0-ch‘lorophenyidiguanido—Ns,Ns')-hexane tetrahydrochloride,
ethylene-bis-(1-tolylbiguanide), ethylene-bis-(p-tolyibiguanide), ethylene-

’ bis-(3,5-dimethylphenylbiguanide), ethylene-bis-{p-tert.amylphenyl-

25 biguanide), ethylene-bis-(nonylphenylbiguanide), ethylene-bis-(phenyl-
biguanide),  ethylene-bis-(N-butylphenylbiguanide),  ethylene-bis-(2,5-
diethoxyphenylbiguanide), ethylene-bis-(2,4-dimethylphenylbiguanide),
ethylene-bis-(o-diphenylbiguanide), ethylene-bis-(mixed-amylnaphthyl-

biguanide), N-butylethylene-bis-{phenylbiguanide), trimethylene-bis-(o-

30 tolylbiguanide),  N-butyltrimethylene-bis-(phenylbiguanide) and the




10 derivatives such as, for exanple, 2,4,6-trianili no-(p-;g@[ég,ga%'mghyl -1 -
hexyl oxy)-1, 3,5-triazine and Cctyl Triazone as described in EP 0818450 Al
or Dioctyl Butam do Triazone (Wasorb(r) HEB); propane-1, 3-di ones such as,
for exanple, 1-(4-tert.butyl phenyl)-3-(4'-nmethoxyphenyl)-propane- |, 3-

di one; ketotrj .1.0)decane derivatives as described in EP 0694521
15 BI. O her \é@y@{gb&sé\/ B absorbers ar&2- phenyl benzi mi a2 GROH083RY oni ¢
acid and al kali netal, alkaline earth netal, ammoni um al kyl anmoni um

al kanol ammonio@iiespandingc :satisni such alass aceéatess ; ghigbhaisisc Aydwchieidesat i ves

o0 o and oa 0BT Rinkuds. LU HIBHARSY BolFRae BB S ReaRL o ©
canphor such sagcodirte§x ﬁﬁlbbghité’s, (Ry Sphitsd)YpedabritRAYddtes PeMléstes,
y -

sul fonic acid and 2-net| - (2-0x0-3-bornylidene)-sulfonic acid and salts
t her eof . TypiSOHrates msalicyliates maleaies, plartrales) aflumarates; astvdenediamine oy |

nmet hane uc ex 1o (4 -tek I . o .
phenyl )-3-5(4!%?1?7%%%%%?8%%0%6?%%%%& %g‘r@ﬁétésbnér’nocyanates, arginates,

4-tert. butyl pdrormelitaisydi bengpytarbokyuigradar sol benB8ates] glutarates,
phenyl - 3-(4' -i socgrop | phenyl ) - propane-|, 3-di one and the enam ne com_ pounds
descri bed i n MEENOiyRY pRatesAsheriiuprpropionatgr) \ands mikiwes  thejedds

course al so b'%@rﬁja WXL '

subst ances rrehlﬁ%h nec},éaixkls:éoﬁefj%?&;b ﬁgﬂ? é@%&@%ﬁhgﬁ %’Jl‘ g%@n%@‘an?mee%@ngw 30

di spersed, probicroabixyléneqranidz edturakeaalimicrobiak agentsabf segatapleabsiginbfoused 26
January %BrgS WO 0%/ 50356 . 66 PCT/ EPgl{ 08359 for this Burpose. Exami)l es of
sui t abl e 1tet H¥@BWRIQIEOR SPIGES BRRSTER): aRNIMAI nand icTabIgh ORGP 2AF AR oxi de
and al so oxi I | hidroBe | 1 ; n i um
and cerium a%gﬁ?nﬂ%i urijggfetnl?g %@P .S Piﬁég@ggﬁ (eltrgloé:}at%] ga%i ﬁ?nﬁg?ﬁl? gtgvgﬁ and

zi nc st ear at guatgmbe cerpoandsahbt satutdlearitiroicralsal agdnk af tvegatablaiosidin n t he

formof the pignents for, ski.n:care, and , skin-protecting, emul,si ops and
docorat i ve. cOSHET: 4 ataL SpLRiGEPEL 23t StaniR) riginif FOTIRTBITERY ess
than 100 nm apiedstiond NatbPAV@fRimierabial adent BN REYABIE OrRfie FRin ey ghatlpreen 15
and 30 nm They may be spherical in shape although el Il psoidal particles

or ot her 1honcopisisingarafeine tesbremineland thromvylliinecand wrsentiajailat suchay al so
oxanl co. ar o Saaierd; Fumd AN B8lari, ARdgh at R8s Refiaf Srneto g8l
(Degussa) anagenseof guitial ofigfilVflom the group comprising enzymes, such as protein
' from milk, lysozyme and lactoperoxidase and/or at least one antimicrobial
surface-active quaternary compound containing an ammonium, sulfonium,
20 phosphonium, iodonium or arsonium group, peroxc compounds and
chlorine compounds. Substances of microbial origin, so-called bacterio-
| zines, may also be used.
The quaternary ammonium compounds (QUATS) suitable as
antimicrobial agents have the general formula (R')RAH)(R*RHN'X, in
25  which R' to R* may be the same or different and represent Cq.z alkyl
groups, Cr.2g aralkyl groups or heterocyclic groups, two or - in the case of
an aromatic compound, such as pyridine - even three groups together with
the nitrogen atom forming the heterocycle, for example a pyridinium or
imidazolinium compound, and X represents halide ions, sulfate ions,

30 hydroxide ions or similar anions. In the interests of optimal antimicrobial




(Merck). Suitable hydrophobic coating materials are, abovg flnuaryidoscones
and, anong these, especially trial koxyoctylsilanes or sinethicones.

M croni zed zinc oxide is preferably used. OGiher suitable UV filters can be
found in P. Finkel's review in SOFWJournal 122, 543 (1996). The WV

absorbers arg_n used in quantities of 0.01 % by _weight to 5% by

wei ght and pﬁ@f@é@bégo 03% by wei ght €8 1 % by wei ght .PCBE%@@{Q@@CCOI’di ng
to the invention and/or other proteins may also 20 require special

prot ecti on iastiviéy @t deant onemf the substitgenisgrplesably dvas a ekaindeigthy of 8 the

I nvention taln stabiljz far this purpose. One group of

stabili zergalﬁr%r?c?’ %rresﬁrgf ab%?ﬁ%égi%ﬁﬁ’% g '‘whi ch dissociate off on
dilution of the COURTS tdadn Hen dUMGin¥AS By réutdion JBeaahdigiRinBY duagh! ori de
and | eupeptin are established for this purpose. 25 Borax, boric acids,
boron aci ds aYlatila a0entsesyE st frsr @mplendnethyhghlgrdee benry! gilerige.oor on

aci ds orghosg | b | C. l.e i n. acgordance with
V0 95/ 12855 gt} shERte, HoBEETIARIC BHE vsd BRI Byel T BESEEH Vo

92/ 19707 anefpartesybahirest aithbynarnongtalkyl osteainsand wec Artilangupst 8 US
5,972,873 or sallﬁf or esters thereof, are often used for 30 this purpose.
WD 98/ 13460 PERICUPTS 8EnRIss  dhe Quaternizationgel tarbianyy agines 6outainiag w2005 WO
02/ 10356 67 / 594 - &Rﬁf |,d ' . e -1 erni nus,
especially tl(ﬁgsre(;ﬁg 29-ﬁa %né rrrﬁl;%tggr{eps, %traht ﬁ%o\r/\%%/&r{}{%ﬁ?g&ﬁnﬁwgﬁ ﬁﬁ@ of-

det er gent prcondilisas usiftgemeflapthidrider dmings lwoetginiaydnse jongidikyl ehainsncl ude

inter alja qvo oi d . 93100418). WD 00/ 01826, .for exanpl e,  discloses
speci fi hbr elbr Y@Pé@{'gg%?‘%ﬂ% %q‘m?ﬁi %'i‘@’BFsP r FeaRtivRY oBd sares ysefarabivn f or
use in prot eaaksrapaHaIH Gignetﬁﬁ"gﬂﬁé{é.i ons while WO 00/01831 di scl oses
correspondi ng fusion proteins” of protease and inhibitor. O her enzyne

stabilizers are &vitlable EVHITS areufcn exanmplep bengalkoniuty ichlcniaeofN-akkyb

2°he nonh eI eURaT SriiiieD el JeAS NG i obrsS e Bas” 1

succinic ac gmap-atdmrogéﬁgn b@wéﬂh?|_|@qzj_g|§ypr amtidriiuf éHT'@ridé’}Ci(%?% Mgy i oned.

End-capped fatty acid amde al koxyl ates are disclosed for t purpose in
Ger man pat efB38PpIG-€ht i kanzproniges obRTideCHrantyitodecyais € 2 duidiexyetinnd)-as
build L4 i.0n a . f stahilizin n 5 en resent, a
ouLLders |2 nfohbR DlibNasPPaRifncium' Bhbinidd "i-ABxadely T RENTRNSH °
ammonium bromide, CAS No. 57-09-0), benzetonium chloride (N,N-di-
methyl-N-[2-[2-[p-(1,1,3,3-tetramethylbutyl)-phenoxy]-ethoxy]-ethyl]-benzyl

ammonium chloride, CAS No. 121-54-0), dialkyl dimethyl ammonium

20  chlorides, such as di-n-decyldimethyl ammonium chloride (CAS No. 7173-
51-5-5), didecyldimethyl ammonium bromide (CAS No. 2390-68-3), dioctyl
dimethyl ammonium chloride, 1-cetylpyridinium chloride (CAS No. 123-03-
5) and thiazoline iodide (CAS No. 15764-48-1) and mixtures thereof.
Particularly preferred QUATS are the benzalkonium chlorides containing

25  Cs.1s alkyl groups, more particularly Cqz.14 alkyl benzyl dimethyl ammonium
chloride. |

Benzalkonium halides and/or substituted benzalkonium halides are
commercially obtainable, for example, as Barquat® from Lonza, Marguat®
from Mason, Variquat® from Witco/Sherex and Hyamine® from Lonza and

30 ‘as Bardac® from Lonza. Other commercially obtainable antimicrobial




Lower aliphatic al cohols, but above all polyols such as, deofan@¥aMucs.

gl ycerol, ethylene glycol, propylene glycol or sorbitol are other
frequently wused enzyne stabilizers. According to a nore recent application
(EP 0 965 268), diglycerophosphate al so stabilizes agai nst denaturing by

physi cal 20 ipf Cal ciumsalts, f exanpl e cal ci te or the
calcium for Qagﬂ@gﬁésed for this pur’pé)fge in EP 0 028 %&fﬁé‘&lﬁogﬁé%esi um
salts, for exanple according to European patent application EP 0 378 262,

are al so useflentyayeM-(ECchioremiybrkexanmnion 4dkgdle, suchxs Rowicide®naadinds,

such 25 as Ihani. B 0 i er-sal.ubl e vinyl I EP 828
762) or, as %Q@p@sﬁﬁgnﬁé\gpgé%ﬂ?%hﬁigﬁ@&ﬁgsgu%q ﬂér@fa?ﬁﬁ‘leméﬁ%gﬁ%rs
and/ or pol yaRoltes staal| etityl blezethonitem Rphiiriesueh as HRiminkEa1 @Y dionst

physi cal influences or pH variatiagns. Polynmers containing )

pol yani ne- N- J3xB §eHaasg getyb pysidiniym shiprige) ysuchnas tsanasoighjoride frgen enzyme
stabilizegs emgrgﬁ; ég dye transfer inhibitors. G her polyner stabilizers
are the |1 near _k 5’6 January 2005 WO "02/10356 1 68 PCT/ EP01/ 08359

pol yoxyal kyl ene diEw catichibebiaeagottseares arsed fruenantitios W 90GB227by Al kyl

pol ygl ycosi des .coul d bilize the enzymatic conponents of the conposition
according to W?f@ﬁﬁﬂ/é%r#t’i hWeight o pPEsfe e cuandfies oh-087 v RY sveight to

di scl i 9 : .o

discl osed |0 OPOBY G FtR AT RPaudnicaost DS oDy et

rel ease agentandamostrederapheinsiuanititiez ef 6.01 ty@L&phpkieightoni oni ¢ pol yner in
dm xt ith ot .abil di to WD 97132958

tabi 112G ef f ectin AR CrmP ST AT SBLOBRIY Somel e gheretR nt s

coul d al so beyigeh 28 ddsbAfed HftotHeYRBatBaS8RiIES andCinidiBye Qe IiBHE Biduafy

Reduci ng agents and antioxidants, as disclosed inter alia In"EP 780 ° 466,
i ncrease t he oftthgifitary apd/amiheclighinsiability of it wcither tirsiutatiogr ingredients.

Sul f ur - cont aigRi r [ agents are _known. for. ex . fromEP 0 080
745 and £p 0 DeabsoBHE A% SHEM sBbSiahRd et T Wuch e Hpabipe? 1
and reduci ng gpsgasing UtFaASIet ARZ)and Bf FEIBNSIAGIRE enefiPab&bbedsndhe form
stabilizers are al so used, for exanple the conbination of polyols, boric

acid andﬂér whlengarmvane rasiaipre &, exaraplediasiinati on of boric acid or borate,
reducing salts angompounds which possess these desired properties are, for

example, the compounds which act by radiationless deactivation and
derivatives of benzophenone with substituents in the 2- and/or 4-position.
Other suitable UV absorbers are substituted benzotriazoles, 3-phenyl-
20 substituted acrylates (cinnamic acid derivatives, optionally with cyano
groups in the 2-position), salicylates, organic Ni complexes and natural
substances, such as umbelliferone and the body's own urocanic acid.
Particular significance attaches to the biphenyl and, above all, stilbene
derivatives described, for example, in EP 0728749 A which are
25 commercially available as Tinosorb® FD and Tinosorb® FR ex Ciba.
Suitable UV-B absorbers include 3-benzylidene camphor or 3-benzylidene
norcamphor and derivatives thereof, for example 3-(4-methylbenzylidene)-
camphor as described in EP-B1 0693471; 4-aminobenzoic acid derivatives,
preferably  4-(dimethylamino)-benzoic  acid-2-ethylhexyl ester, 4-
30 (dimethylamino)-benzoic acid-2-octyl ester and 4-(dimethylamino)-benzoic




succinic acid or other dicarboxylic acids in EP 126 505 afg Jdn@agy@obbnati on
20 of boric acid or borate with pol yols or polyam no conpounds and with
reducing salts as disclosed in EP 080 223. According to WO 98113462, the
effect of peptide/al dehyde stabilizers is enhanced by conbination with °

boric acid or Ic acid derivatiyes and polyols and, _according to WO
98/ 13459 isvﬁﬁﬁgﬂ@gﬁhanced by the adégtional use of E&Télﬁﬁm 08389 " 25
Conpositions with stabilized enzyme activities represents preferred

enbodi ment s a6fd Ry rsdeis rasteisy ehcinamicoagids preferably dhmsthmnygirmanyines

stabilized ijn; £6\ t 3 L.OF re rticul arl referred.
Conposi ti ongegg\gﬁﬁ n%)a{l o] ﬁ%&nﬁﬁﬁéﬂ%@ﬁ%@% %3 te‘?rr??y[)r)és rivatives
essential t endthexyohwedthicoacit st ebieps 2adyaRbed, 81prehylcthriPRie0dcide- 30 by
wei ght to 5%%\/\& ght and, with i ncreasing Pre_f erence, in quantities of 26
January 2005tey fsterd Quioepeneoesiens 9 seliatio awid.opreferaplnealigic 0. 00001

to 3% bysweight 5. % i K i . partigul acly

pr ef erre5d er?%@td% ﬁ&rﬁ%rllteghﬁh%lgﬁygg omﬁ.[%ﬁwggeﬁz@f%;e%a%ﬁ& %‘Ié protein
concentr at i Gnmeamenthyldester; derivatibys lofbenzopiedrioeds préferalsiy @vpydrokpd- BCA

met hod (bi ci nq( oni.c acid; 2,2'-bi q%ié&ol | 5 4,4'-dicarboxylic acid) or the

bi uret net h§f F%&@eﬂ@ﬁPh%lil(Pl]e,c_ s2- feé%“rﬂ"ef -Angthyiengophenages) . chem

177, (1948) o 2htinytda/hihethBRIGARDEHBRORED! &idhsC 2 CBbhZuintdlohile dopyent | on.
conpositions according to the invention may contain other anylolytic: . .
enzynes, nopeeferahly i duhethoxybermmalasies . aditiesie2rathylabxy i esteryddriatiee enzynes

tabli d,10 f LN det ts/ whi.ch ' ' t th
beg nni T, - SEQuibless Fhe ettt aPIgMElEn; EabPaiamRo B G ae R
Termanyl (r) hexﬁg\ﬁ]ﬂs‘l,g{&li-frﬂa_zir@%rﬁcﬁ%gﬁﬂﬂa}qmn%é%l@%bl%éd i EPayB4g45h Ad/ or

Purafect(r) OX- is I's_advisable en the various enzynes are capable
of conpl emefit iigctybRutamidphErazanec () vasgb@nidhBi);npgropepnest, dedipnés suelkanpl e,

in a regul atgr e, (f.or le t h tual, activation

nact vati of> for RS L el U afend SR oo pnBRUL PR T % he
enzyne essedionat kétottidyelo(b2/£.0)ddsuzineVderbiatives B8td<iRABLATR EP 0891521 known
a- anyl ases, _havin I nfl uence on the arrél olytic activities not essenti al

to the_ﬁweﬁf‘i ot ﬁgg}éi&@‘l? U8 pbsarbers arecdphgnylbenainigprapri-aukonia vi ew of
ovent | og, FRCURS R RAEE, DU B Tk RN PR B oA 1 o
soils, to alkanolammonium and glucammonium salts thereof; sulfonic acid
derivatives of benzophenones, preferably 2-hydroxy-4-methoxybenzo-
phenone-5-sulfonic acid and salts thereof; suifonic acid derivatives of 3-
20  benzylidene camphor such as, for example, 4-(2-oxo-3-bomylidenemethyl)-
benzene sulfonic acid and 2-methyl-5-(2-0x0-3-bornylidene)-sulfonic acid
and salts thereof.
Typical UV-A filters are, in particular, derivatives of benzoyl methane
such as, for example, 1-(4'-tert.butylphenyl)-3-(4'-methoxyphenyl)-propane-
- 25 1,3-dione, 4-tert.butyl-4-methoxydibenzoyl methane (Parsol 1789), 1-
phenyl-3-(4"-isopropylphenyl)-propane-1,3-dione and the enamine com-
pounds described in DE 19712033 A1 (BASF). The UV-A and UV-B filters
may of course also be used in the form of mixtures. Besides the soluble
substances mentioned, insoluble light-blocking pigments, i.e. finely

30 dispersed, preferably “nanoized” metal oxides or salts, may also be used




use anylolytic enzynmes in detergents/cleaners together widgyathagrooos
detersive enzynes and/or enzynes with cleaning activity. Accordingly,
detergents/cl eaners characterized by other énzynes besides a protein 25
according to the invention represent preferred enbodi nents of the present

I nventi on. d ot her anyl ases, for exanple proteases, these othe
~enzynes i ncl ﬁ@@ 8§Hp3§§arrpl e, lipases, ‘@f i nases, est erd%@; E%Ql1/p§369lases

cel l ul ases, hemni cellul ases and/ or xyl anases and m xtures thereof. 30
Prot eases, | ifpa#us purmess. uEzamples ahslitable eidtal axides are, inaparticulbariyc 26

January 2005 02/ 56 . 70. PCT/ EPD1/ 0835 ferred. Clher nzynes add to
Uhe ol bani ng P aPaTiautY SoLklE TEb3ISa: MRS o i S ReP
particul ar spfahbasesd)Z¥MMhihfum aghd Vcéium Thase m.&ﬁlreéethérebf exemﬂafes
oxi dor educt ases or perOX|dases as conponents of enzymatic bl eachi ng

systems, | accidewm vbﬂm@msgytﬁdse ang zZngysiessates ey e g9sedeBl5alinmd e

SRL0S5LE) s AR il SR A e RS R B E B S

enzynes for uskin-protectingpesidlsions anecdscbratyd @oérh@ticélvemel partisles sHovlleases,
such as subti I Isin 10 BPN , Praoperase( BLAP( r se(r%
Opticlean(r), %%t“&%@'{ diamefier f degs shann@&a@mr)e erap ab%e\e;n) and 50

Esperase(r), ) G or
Pur af ect (1) OxP, | ggeefgé{ Efmée?sen fé@ ase’?'(r{ Tﬁé&g §>é|§eﬁ%%rfagf%st(r)
and/ or Li pozys‘r(ap)e am1rcmgrr ellipssilab@artivley ornothec mamsmteridail @asticley m@y
determ neg 15 the net hod_described in Tensi§|D Vol :

t | ot

(1970
125- 132 SO o PBr 1588 acHRF aPigeNts| () @ %s@uﬁﬁ?‘? y)aatgﬁ., .6 ot ease
activity of fcﬁﬁe&%?m?lr Hibtc piss GtitBh
units per gra p@felf)ar atio 5@ as l%@&emnedléggn‘ he éresﬁgaggeégr@ ed I n
Tensi de, Vol .di@xid¢d,9f00)example 1Pitartdi@Rid 128050(Degusaa) tamel Eussclek@t T2000 s
concerned, suifable en ar e oVe e obt aj ned .
mi cr oor gani sw rtgjkdc hgé.égg% P)éf?fPBhﬁﬁlcfQﬂ?é'Pg rin@}en % 4o 8 ?Y%rﬂ"Bértp CPNes
subtilis, Bacidd, U%nﬁd@efﬁés@r Me§ ec?i’él'lyepfri%m&?écﬂdélléﬁ% orHsihedicnes.
| anugi nosa, Hum col a insol ens, Pseudononas pseudoal cal i genes or
Pseudonoi@s ddissaiized ainceoxidetis referahly useder@thes suitable UV filters can be
found in P. Finkel's review in SOFW-Journal 122, 543 (1996).
The UV absorbers are normally used in quantities of 0.01% by
weight to 5% by weight and preferably 0.03% by weight to 1% by weight.
Proteins according to the invention and/or other proteins may also
20 require special protection in detergents and cleaners. Compositions
according to the invention may contain stabilizers for this purpose.
One group of stabilizers are reversible protease inhibitors which
dissociate off on dilution of the composition in the wash liquor.
Benzamidine hydrochloride and leupeptin are established for this purpose.
25 Borax, boric acids, boron acids or salts or esters thereof, including above
all phenylboron acids orthosubstituted by aromatic groups, for example in
accordance with WO 95/12655, metasubstituted by aromatic groups in
accordance with WO 92/19707 and parasubstituted by aromatic groups in
accordance with US 5,972,873 or salts or esters thereof, are often used for

30 this purpose. WO 98/13460 and EP 583 534 disclose peptide aldehydes,




25 m xtures formed naturally by these strains or m xturespsvdnbagidoes

- strains. They are isolated in known manner by fernentation processes from
sui tabl e m croorgani sns which are described, for exanple, in Gernman

O f enl egungsschrifts DE 1940488 and DE 2121397, in US patents US 3,623, 957

and US 4, 264, 738, in _European patent a%%l I cation EP 006 638 30 and in
I nt er nat i onadlVHE2ARB5Eppl i cati on WO 91802792, 26 JanuaRC HERHIREISSY 10356
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agai nst oxi @&0E18)egr Bt 00/81826.s fanexamler disclorsise specifim taveesiblat | onal
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i n order to dophEssorid@hie WQe00/09881idRstIGsdy e6884portMA R Yrote® one
another in time or space. The phases may be in various aggregate states

but, in a p&ftreieese asdgphibitent, are two phases in the sane aggregate

in a pdlpr bignt, are two phases in gate_
Several So/id coneentivg Yefiery 8 SRS SR A HEPEELE. pomoers

or granul es thiethiangl-vand opsopareladinenisd anistiudes dhéfedr ealiphagiceasBoxjlighavi or
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Eur opeaid patcsaymerpresent a5 thisci¢sast ioi WO 9418R87used, for exanple, in dried,
granul ated, or Lower aliphatic alcohols, but above all polyols such as, for example,
glycerol, ethylene glycol, propylene glycol or sorbitol are other frequently
used enzyme stabilizers. According to a more recent application {EP 0 965
268), diglycerophosphate also stabilizes against denaturing by physical
20 influences. Calcium salts, for example calcium acetate or the calcium
formate disclosed for this purpose in EP 0 028 865, and magnesium salts,
for example according to European patent application EP 0 378 262, are

also used.
Polyamide oligomers (WO 99/43780) or polymeric compounds, such
25  as lignin (WO 97/00932), water-soluble vinyl copolymers (EP 828 762) or,
as disclosed in EP 702 712, cellulose ethers, acrylic polymers and/or
polyamides stabilize the enzyme preparation inter alia against physical
influences or pH variations. Polymers containing polyamine-N-oxide (EP
587 550 and EP 581 751) simultaneously act as enzyme stabilizers and as

30 dye transfer inhibitors. Other -polymer stabilizers are the linear Cg.1s




encapsul ated formor in encapsul ated and additionally drizdweardoes solid
detergents/cl eaners. They may be added separately, i.e. as a separate 30
phase, or together with other constituents in the same phase w thout or 26
January 2005 WO 02/10356 72 PCT/ EP01/ 08359 wi t hout compacting. |f
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derivative, the enzynmes suitable for use in detergents or cleaners are 15

encapsul at ed H¥d@phpBis ranienie pohapenincdmixiyrewdth ciher stahilizers gssarding on
process i s descij ' K an J.cat i 9 A t he
producti on. o?t% mwc(??gr{%g%glhgg e%asg%élgérir@é". &Egltrﬁgré‘%@?%gd SSPtrh%fg@%Sc‘% % a
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The tabl ets p.rodutced may be single- 20 phase or nmulti-phase tablets.
Accor di nglt% PR Ylpply form al so enabl es a solid conposition according to

the invention to [ ' ' T
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60 to 70 1TRN o refucingrsugars dgRr656aM58t s in particular, it can be of

e o Bl bR look i B e RS0
example the combination of polyols, boric acid and/or borax in WO
96/31589, the combination of boric acid or borate, reducing salts and
succinic acid or other dicarboxylic acids in EP 126 505 or the combination

20 of boric acid or borate with polyols or polyamino compounds and with
reducing salts as disclosed in EP 080 223. According fo WO 98/13462, the
effect of peptide/aldehyde stabilizers is enhanced by combination with boric
acid and/or boric acid derivatives and polyols and, according to WO
98/13459 is further enhanced by the additional use of calcium ions.

25 Compositions with stabilized enzyme activities represents preferred
embodiments of the present invention. Compositions containing enzymes
stabilized in several of the ways mentioned are particularly preferred.

Compositions according to the invention contain proteins or
derivatives essential fo the invention in quantities of preferably 0.000001%
30 by weight to 5% by weight and, with increasing preference, in quantities of
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exanple two or nore solid, joi ned t oget hér phases of a tablet= form 26
Januar y12008eves,dor esample thrauglcutegh adBgion or inactivation. It may arise,

for example, through at least a part of the enzyme essential to the
invention, which is not homologous to the known o-amylases, having an
influence on the amylolytic activities not essential to the invention.

However, the joint use can also be appropriate in view of differing

20  substrate specificities. Both are embodiments of the present invention.

It can be of advantage, particularly with chemically diverse soils, to
use amylolytic enzymes in detergents/cleaners together with other
detersive enzymes and/or enzymes with cleaning activity. Accordingly, -
detergents/cleaners characterized by other enzymes besides a protein

25 according to the invention represent preferred embodiments of the present
invention.

Besides other amylases, for example proteases, these other
enzymes include, for example, lipases, cutinases, esterases, pullulanases,
cellulases, hemicellulases and/or xylanases and mixtures thereof.

30 Proteases, lipases, pB-glucanases and/or cellulases are particularly
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e t

is incre hi'gsmpﬁ%ﬁe 5 PRasi@riEpaee®:  Srtigran®.esMaxatase@htion is
al so enbodi egy Oﬁfeﬁc% r g | f i ch
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t he i nventi okvbdase®sandiori Rerafect@G |czaRuraieet®DxR, handr ipesss, sdughs asMachi ne

o byt e FREIASR inSinA s LRGeS oG ROEB8N ng 26 January 2005 VO
2%32236;3»[75(1:3?&5@%/ @%f?gﬂé‘f{%@ %ﬁo?ﬁﬁp.&)g%g@ﬁ I{Bragcb?sggfs‘érg‘?leécgggfi ed,
for exanpd e, then nelbod| daseriipdofn TensideuMadndl (1970), ppppd258:132h ulhiiss. On
the other haggpre%rsga eéc%sér sts]'sfltiri] aIJ’Ut((p))rotease units). The protease activity of
preferred compositions can be as high as 1,500,000 protase units per gram
preparation (PU, as determined by the method described in Tenside, Vol. 7
(1970), pp. 125-132).
20 So far as their isolation is concerned, suitable enzymes are, above
all, those obtained from microorganisms, such as bacteria or fungi, for
example from Bacillus subtilis, Bacillus licheniformis, Streptomyces griseus,
Humicola lanuginosa, Humicola insolens, Pseudomonas
pseudoalcaligenes or Pseudomonas cepacia, more particularly the enzyme
25 mixtures formed naturally by these strains or mixtures with other strains.
They are isolated in known manner by fermentation processes from
suitable microorganisms which are described, for example, in German
Offenlegungsschrifts DE 1940488 and DE 2121397, in US patents US
3,623,957 and US 4,264,738, in European patent application EP 006 638
30 and in International patent application WO 91/02792.




the invention, by virtue of their enzymatic activity, arexdRpuEE MRS
capabl e 5 of attacking carbohydrate-containing soils, even in the partial
or conplete absence of detergents or other ingredients characteristic of
detergents or cleaners. Accordingly, in one enbodi nent of the present

I nventi on, | cl eaning process _for textiles or hard surfaces may
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cl eaners, botdrefmarticular!e &ivinm@.2% dywasibhtith 2% bgWelditpeagyroés srbilized
detergents for textiles and for increasing the cleaning performance of

di shwasher @EREIS§ANARtIVRIRIAAANN - ast Wy for epeaiplentioen interngtignak he

present | PVoR AL AIGIWO I ARG SRAFLL AT el

especially eani ng processes, erized in that a.
conposi tion 25 a€kanpositions ddeerdimy eot then imendipadmay abnéiehof severalf t he

process,steps. Sugch processes e both processes for cleaning textiles
b CComm i abPases: Bt BXERR Mh s Ko SrmeCires AR HaeTadns drasent

Quant 1 Li es ghpBfAbig! floRf ohb B RF GRI DR Gce! NTHEMYRRNADhayPBelihou! arly
suitable for use in cleaning processes, for ‘exanple i 30 convent1 onal
domest i ¢ di yauedhaggregatelstades but, waapanticutacembedimenteagsiwkaphbeses iR005 WO
02/ 10356 Pﬂ/ gPOl/ 08359 t0. 2t ng to 400 ng of the anylolytic protein or
fragment, pf&t 8P 8PY8T 2% 0 200 gy and nore particularly 0.02 ng to

100 ng of the amddphybdifons BRI tbr HEBRNertidh MRIH &Ré 1 PBde ! tp aFe
possi bl e enbodi nent of machi ne cl eaning processes for 5 textiles or hard

surfaced asevei@dl cislidenpmponents o120 readity g produredy byemixing tarionash
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behavior with one another in an overall loose form. The production of solid,
single-phase or multi-phase compositions according to the invention can be
carried out in known manner, for example by spray drying or granulation,

20 the enzymes and optionally other heat-sensitive ingredients, such as
bleaching agents for example, optionally being separately added at a later
stage. Compositions according to the invention with a high bulk density,
more particularly in the range from 650 to 950 g/l, are preferably produced
by a process involving an extrusion step kown from EP 0 486 592. Another

25 preferred production process based on granulation is described in
European patent EP 0 642 576.

Proteins can be used, for example, in dried, granulated, or
encapsulated form or in encapsulated and additionally dried form for solid
detergents/cleaners. They may be added separately, i.e. as a separate

30 phase, or together with other constituents in the same phase without or




proved to be particularly suitable for a protein essenti as JghubRE2005

I nvention. Accordingly, they represent preferred enbodi nents of the
present invention. In other suitable enbodinents, the correspondi ng val ues
may 10 differ significantly fromthe above figures, particularly when it is
taken into ﬁow Egt machi nes consum,ng between 5 and 50 liters of wash
Il iquor for Vi I1p§ he sane quantity’7é-)f det ergent ar EGHERKIEB388chi ne
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use of a protein accor |n8 ‘to the invention on its own for cleaning

textiles or hard Suvef enespsutated fopdy is appapriate foprotbttirs] dge ahzgaizisng
process. 25 A pref Erred enbodi ment are any R_otential appli1cations where
conposi t i ons TR RBEH Fonstiugats, nsush BSnblEgeniKcaaenls fasxexamplesromigrd
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protein or fragnent 1s used In a quantity ngy, preferably
0.01 ng to 3allizapsulgsandhicrocappeesd i onl ashpclpdlesiy mizrdédbsmespebeing
applicatjon in a 26, Januar 05 WO 02/103 77 PCT/ EPO1/ 08359 di shwasher
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constituents of solid “detergents or cleaners or sintegrating solid
phases wit h anplhesep@side entapsulatiore predessprkish rataiits pub froeuarmoixtuteraf, t hem

the"enbodi ot repte sSigpail 8 5obtion i wPepsbcaf SHoR s ikbee
phases ei t hedefitafitsi theO¥hzyrREs [AMRLREFomviusE Mt deRAgENBNEr HUdMHersedrar si ve
substance_or an active substance which supports the cleaning effect. To
this exttnt, enpapsiiptes) iy starch or the starch derivative. One such encapsulation
process is described in German application DE 19956382 “A process for
the production of microencapsulated enzymes”.
Another method of producing a solid composition according to the
invention is tabletting or compacting. The tablets produced may be single-
20  phase or multi-phase tablets. Accordingly, this supply form also enables a
solid composition according to the invention to be produced with two solid
phases. To produce compositions according to the invention in the form of
single-phase or multi-phase, single-color or muiti-color tablets which may
consist of several layers, all the constituents — optionally per layer -~ may be
25 mixed together in a mixer and the resulting mixture may be tabletted in
conventional tablet presses, for example eccentric presses or rotary
presses, under applied pressures of about 50 to 100 kN.cm? and preferably
60 to 70 kN/em?. With multilayer tablets in particular, it can be of
advantage for at least one layer to be pre-compressed. This is preferably
30 done by applying pressures of 5 to 20 kN/cm? and more particularly 10 to




10 protein is intended to activate the rel evant phases orogidnabrydvases in a
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anuaryy $008, U0 SRBuF BTRE, RGBS e s a T b oL
enbodi ment gbivehis hnrvgatérany @r@p%ﬁoﬁﬂﬁ§m§plé%lxlﬁgﬁl@ﬁfﬁé Fi‘@recﬁéﬁﬂlrsc\nmcﬁm e

particularly for producing ethanol, which are characterrzed in that they
use a prot eMdYoPedekpduge @tac%@ra!ut@i@at!@) robcer iasveugh on.inHbe ﬂormu@ff gi ng
starch, staFﬁ t(lvollen in water or buffer is incubated wth anylolytic
enzynes so that the polysaccharide is split into smaller constituents,

ulti mately mainl Ani etnbodimhérstsef tHenrwentioacherijuny §&l-fohf or pasttfopn are
preferaply used for such a process or for one of the steps it 10 involves

wher e thei r CBMBOREIANE 4P “ﬁv%e mrptein gssetial ke e ihveatior aapiof Oﬁen@fetbﬁ at ed
into a cort eRRRNSHMAnDREUCH GR/BE AHESSH tﬁé"'oﬁqéramgwgtgegfg “Breskht nat¥arP! e

when they are to be iIn process Ste ion to
been added in the form of mlcrocapsules Corresponding compositions

containing capsules of amylase-sensitive material are particularly preferred.

The use of amylase-sensitive materials and the amylolytic enzyme

20 essential to the invention together in a detergent or cleaner can have

synergistic effects, for example such that the starch-splitting enzyme

supports the splitting of microcapsules and hence the release of the

encapsulated ingredients so that they are only released at a certain time

and not during storage and/or not at the beginning of the cleaning process.

25 This mechanism can form the basis of complex detergent or cleaning

systems containing various ingredients and various types of capsules
which represent preferred embodiments of the present invention.

A comparable effect is observed when the ingredients of the

detergent or cleaner are distributed among at least two different phases, for

30 example two or more solid, joined-together phases of a tablet-form




other enzymes which require the sane reaction conditions.26\BRualyioos -
proteins according to the invention are particularly preferred where the 15
products which they thenselves formare the focus of interest. The

| i quefaction of starch may al so represent one step in a nultistage process

for producin _ r derivatives th of , for exanpl ' L d.

Anot her enbogllvgieﬁ?ﬂgbsﬁhe I nvention is '?fh€ use of a protrg?i@%dﬁggﬁggative

accordi ng todi Qe i nyention for the production of |inear and/or 20

short-chain a ! | n -tQfT
GIEEISRE HaFleaBsr sy vVatioys, gratules svithivipengame Rewder-iom

anyl ol ytic PraueiqiheRERbll NGwhdnddte of THERLAIRE RIdNG GoMMyse! Bodhvel ¥ i ah

nol ecul ar wei ght ol i gosacchari des, such as t ohexaose, na ept aose or
mal t ooct aose dishwasterpl and finodetesjents harki &leegub) Yews. affrer agtivigl af iarel y
short incubatig

i od. Aft, 25.rel ativyely | ' bat i | od,
there is an 4BV PR2wRE By BpBiaviREbECERE: PRASS S RR8RRIRLEY e ch as
mel tose o5 MEddtQhivP P of RterSMHTR FheRTRNY subBBnEEAHY &Y g%ﬁ&é@&&siw&?re

there is a part i cul ar int er_ est I1n certaln r_e_act Ion pro uct s, correspondi ng
vari ants of. pnemérane accoatiighgr the amglaseseasitive matedabis arhiatagralparbof

diti be ,.modi f i di ngly.. This_30,i ticularly attracti
when pur e conbBamia Bdse:dulEs Snstordsial b Romme Rl festsin oass
79 PCT/ E PO1 du386A d%lhtdg@ét%?! ABostding, e S3&Tbf e ERARAY BHSermtfl td e

exanple, in the formation sol utions, suspensions or gels having only

certai n physiig¥gntionoer tthiss pumasichds @npetkrreshtembodineenisef dhe apiesenti n or
derivati 'l a%\?érﬂi.orﬁg to the invention for the hydrolysis of cyclodextrins.
5 Cyclodextrins are a-1,4-glycosidic cyclic oligosaccharides anong which

those of 6, 7 or &y inpsesichtnondetargémte/ceandrs-arandbl¥ -stiftabRdexéuppest  (or
cycl ohexa-, -hepta- or_ -octa-anyloses), _have the greatest economc

i nport ance. \ANERMIBELIhSICPYiIGIanest cthe swergiftic use Qleamilass and dgors  or

phar maceutic ' el nci nl . cap

Pormimg 1 nei atarsfer ¥biBiractor Bercefind HHNy, detfbnPite BLARCRRY, 1t ocea
as required. Repegild my patehheapgpliehtionfWap09/6303%5n of is$ helso i krpvaditeat s,
such i nclusion conpounds are of | ort?nce, for exa e, for the

product i 87 ofPSBES WHIRY FRit slprltaiieqys ycB%rF@@ﬂcai)ngh%lﬁﬂsvf%ﬁChe@@aﬁ{We in
oo o PSS O SRRSO BB TR SaEob bl ShFERP 10 o
stability of enzymes present, cf. patent application WO 98/45396. An
amylolytic activity essential to the invention can also be modified, more
particularly stabilized and/or increased, by one of the other constituents
20 mentioned above. Accordingly, correspondingly adapted formulations for
compositions according to the invention represent particularly preferred
embodiments of the present invention. This applies in particular when the
washing or cleaning performance of the composition is increased in this
way. '
25 The basic concept of the présent invention is also embodied in
processes for cleaning textiles or hard surfaces which are characterized in
that an amylolytic protein or derivative according to the invention becomes
active in at least one of the process steps.
Machine cleaning processes are distinguished by multistage

30 cleaning programs, i.e. by the fact that various components with cleaning




according to the invention. Another enbodinent is the usefanaalfRjosi n. or
derivative according to the invention for the release of |ow nol ecul ar

wei ght - conpounds from polysaccharide carriers or cyclodextrins. 20 By
virtue of their enzymatic activity, anylolytic proteins according to the

I nvention agﬁ a(lﬁ g abl e of releasing | ow nol ecul ar wei_lght conpounds
from ot her ? @P§ sidi c pol ysacchari5des As with tRCT/ (9 I ns,
this can take place at the nolecular |evel and even on Iarger systens such
as, for exar@stigity Erﬁgﬂgﬂil%htcstmp@sltat@lcieﬁnedeatfcmfemot timgsframarapsul es.

St arch for establ i shed Lal_for syl at.ing such
compounds oMo ity BoGR 8RS ShpiRRh ar Peile. 1 IFF SueabhS el o
reaction ni XtstiteSorial fotsd Et’tﬁﬁrémﬁﬂumtd e9n-the Wthétharid pRetRins ddxntiao’ ol | ed
rel ease process from such capsul es can be supported by anylolytic enzymes

according tdh %Wévqnﬁ'@enbkuwfmﬁﬁ@zyramép itw, are theraselyes @Epabi@r ot ein

The Thvedt | 5 FEERAG CanBh dAEbNAAAG sLR P P e, BB EinoRIORTRE L2

of a protei rabaenderof\cmmrgemsobr bﬂ%rpngtﬂ&émt@rbmfraaehﬁﬁd of detergeng/ & ani mal
feed ingredients is ?&ot her enbodi nent of the present |nvent|on 5
Wier ever st SIRNEES- sPareisingy. V\'—J@”@#Wﬂﬂ%b@f phayprgsent dvestionngr edi ent s

O oot oor mhRdiRG Cigif BROREK! RV IGRIAC b (R8s WRE) Lo Hehe

production of these arti I ncreases the proportion nono-_ or -
oligoners i rseleg:ltai irowhioh & Ipeotpil yseemitial suther mwbntlﬂm aefs dretHeossilefobenef i t of

the tas esti bi consi stency of the food. This may be necessary
10 for ﬁﬁe ﬁalﬁ‘bﬁ’ !ﬂd\ﬁih W@?h%ﬁﬂ%&raﬁw@o&o%w‘%;n 80, for exanple, in the
production Of fr@réfdr#éocﬁﬁlbdﬂ'lrﬁgnl‘éropim@ é%ﬁsm{/édtjé}?aké“é‘ﬂ Qlfeaﬁﬁigy”e“ ¢

sugars is to be reduced and the |evel smeet an nore’rea sol ubl e
sugars i ncpEegassesTeluhoy enamralj butaesmxpahhcmacdnmé cteahirgupfodesgest ar ch

d/ d t I f thi
pri ni pl 6. 1o S b 1R SR CHE A el BEptaft OF e age Sepliake 11 om
bread and eoueRivieAlSh HebbirREUTLLTE ah &b Rseist OMR! b thE HrbBeksLtbps! JSucho this
end, the are suitably added to the dough before baking. Accordingly,

preferr ermrasseenmaYofbe thothrproeass i iov eleabingartextile®ser icomparablepr ot ei ns
materials and processes for cleaning hard surfaces.

As shown in the Examples, the o-amylase from Bacillus sp. A 7-7
(DSM 12368) essential to the invention is suitable, when incorporated in
appropriate detergents or cleaners, both for increasing the washing

20° performance of machine detergents for textiles and for increasing the
cleaning performance of dishwasher detergents.

Accordingly, other preferred embodiments of the present invention
are any cleaning processes, including manual, but especially machine
cleaning processes, which are characterized in that a composition

25 according to the invention is used in at least one of the process steps.
Such processes may be both processes for cleaning textiles or comparable
materials and processes for cleaning hard surfaces.

Quantities of protein or fragment according to the invention
particularly suitable for Use in cleaning processes, for example in

30 conventional domestic dishwashers or domestic washing machines, are




according to the invention are used for the production ofoejspagyands 20
confectionery. Another enbodinent is the use of a protein or derivative
according to the invention for dissolving starch-containing adhesive

bonds. Tenporary bondi ng processes which are characterized in that they

use a protei r lvative according to the invention represent another
25 enbodi mnglv@fogc}ﬁééﬁbgesent i nventi on B8si des ot her naP&fQEP@&f%@I S,

starch has been used for centuries as a binder in paper manufacture and in
t he bondi ng &02NTY ter4t mgayfdhe amyldlylie pestbivaorfsagmants pegfprabdg 0.Glomg

exanple, to | and, books. er .| erio such ers n._becomne
vy ot can B HedlLRn atrihry $H8 B te oo i, B IARCh B ERcr of
exanmpl e, reshtime drrfrg%dmémp’é@ab@jﬂggﬁdn.ZOOS WO 02/ 10356 81 PCT/ EP01/ 08359
conpl ete destruction. To restore such papers and boards, it nay be

necessary to di sséhvene mesabire sinkodigent sofvmasthine cdraiing prpcasess &xsi er

ot yior 8 s o e BY Bl lyFals e 2OnREM AR ol Bap8 Bl b o il = ©
t hereof, 5 aliterusssh kquiddingreksably ROOS esg td 8 rhiper ittt wadieliqidriigivehave to

be swollen in water and then dried after application to the surface to be
gl ued so t haPreyed fQ bej pardclgrly iuitabis; forag orotgip %ﬁ?ph@ tacths Hvegien t he

i nventi on ma ; e a S ' | N,Orgler Lof |l uence
the adhesi ve“%§5d5§¢? P otrie, %gﬁ*eés%ggtgﬁgﬂéngd. itmgnts "o B8, drBsert ion
addi tion to trhiestibf. funothieosuitablerambadiehts, thdledrrespdidingaslees magr der to

stay inagtive.,on the surface for a lo time after drying,. for exanple for
a few yeﬁ(ﬁ_s. dtﬁ%ﬁtﬁ‘%ﬁ“f'%ﬁ[ycﬁ%g@§ @bp\f%ﬂ;glarﬁﬁ; BaticuBary; viendt isriakeRaRpi o
{hrough 1ol SbERsik: thef fhdthindtSeshdiinfig batiledn! 8 &naNsy el lordyhdi fudtat ¢ and
hence to induce dissolving of the paSte. In this way, the glued surface is
easi er to sefardttaally the samelduantity tof atedergent ake ssed doresmchineeclearinge

according to the invention, through its amylolytic activity, acts as a
separating afEt®$f®a tenporary bonding process or as a so-called "swtch"

for separating thenhgl uss qird ippbtein BEBORIIGS t8 AhEXiAvBhion. of e coripdsiivhes for
.a mcrobiol ogical screening for anylase-tormng

15 according to the invention represents another embodiment of the present
invention. This use may take place by machine or in any other, more
particularly manual, way.. This concerns the cleaning of all kinds of
materials, more particularly textiles or hard surfaces. The protein essential
to the invention may be embedded in a formulation of other detersive

20 substances or, depending on its nature, may even be largely
unaccompanied by such compounds.

Another corresponding embodiment is the use of a protein according
to the invention on its own for cleaning textiles or hard surfaces, more
particularly in a multistage cleaning process. "

25 A preferred embodiment are any potential applications where
compositions according to the invention for cleaning textiles or hard
surfaces are used.

An important use is characterized in that the amylolytic protein or
fragment is used in a quantity of 0.02 mg to 400 mg, preferably 0.01 mg to

30 200 mg and more particularly 0.02 mg to 100 mg per application in a




m croorgani sns Wth the selection criterion growh and hajeudreangidogn on
agar plates with starch as sol e carbon source included the Bacillus strain
25 Bacillus sp. (RNA group VI, alcaliphilic) A 7-7 which has been | odged at
the DSMZ (DSM I D 98-587, |odgenent DSM 12368). The cul ture medi um used was
YPSS nedi um, cont ai nj 15 g/1 soluble starch, 4 g/l yeast extract, | g/l
K2HPO4 and dﬁg) %18%%04 x 7 2O Aft e autocl avi ng, t%T/ﬁﬁ’%@S ust ed
to 10.3 with 20% sodi um carbonate 30 solution. Quantities of 25 m medi um
wer e i nt r od§igvasies oswashing meghine. 26 January 2005 WD 02/ 10356 82

PCT/ EP01/ 08359 E flasks w th .chi N ted with | t
of Baci 1 us op. - WIS bIE o (RGN SeRiing S, ihg Rletid Gy, T
plate. Cul tdovailetely vegatigrdidsiving pravettive gkt arounarcotitituctits 80681100

r.p.m 5 Exanple 2 A singular enzynme was obtained fromthe culture nedi um
t hrough t héleftenoests my slaaners aef olisistegiatingr s@lichiphasiesn with taveylase-t ur e

super nat ant - t.J ; ' 0t e AL j s/ HCI
urrer - art aebsitve SRRl o ShCR. BPShBuRIBbreap Ty pmop ertbolingls °o
exchange 10 of e pedsent avention. Faet sdrhewist Sapiasrtoed embddhaertcivherder sham
Bi otech, Freib rl% with 50 mMtris/HCI buffer, pH 8.5 as eluent;

r ebuf f er i ng @MBYIOYHE PEARINSsaIS BYAsSENhimgne af dhese PBases slibemar ther eyn

| yci ne/ Na , ol 0 c ( | a5 r '
%i gt ech); Sirﬁro{r?éfeg%hgﬁgeégﬁ?gﬁatg%r gg?%; g%%@i%-%%g}rﬁgﬁi g%r sham
Bi ot ech) 15 substamcehvhistasapporft$ ére elearingeaffechi Thb this extente e agmykdytic
radient.of O to 1 M a . The apyl.ase eluted at ca. Q. 25 NaC.. 2.6 ng
of a pr 80ei 1ol o HitaRaER to AGNALE Hat TPIRUAIGB0STAS 67 QR BRESSHIbAI ac
det ned S . < o

eterm ne @étér@@n%l%ﬁ%\?c %t@g@%ﬁﬂi&h@ﬁ'&e [%l%a’)se. The release of the

bi dui nol yl -4, 4' ~di car boxy e protein S shown t pure by 20

SDS gel el edugregientsis pragiigecotlenning effadh of thevimgrediantseorahard sigyf8RS

pol yacrylic |, el rophoresi s i n,8-25%aqgel_in, .the PHAST(r) system
CPhar ot - RugreRURRETRARHEE e O3HE pletPHed b b Pecsmistvg st o- ¢ e
anyl ol ytic _enzynihr gge Bichk! eiszyie adcdrding BSYhe idd&lorhas aahieicethel ar
wei ght of 58 kD. 25 According to isoelectric focussing frompH 3 to 9 in

t he PHAET(r partig) regamipigts sissolutianeeis paibphydtate-contdiribgréapsplsstmelices at
6. 0.

especially nanocapsules, microcapsules or millicapsules, in liquid, gel-form
or paste-form compositions is an embodiment of the present invention of
which the significance for the controlled release of the encapsulated
ingredients of the compositions has already been discussed in the

20 foregoing. This embodiment is a particularly preferred embodiment of the
invention when the ingredients are released to produce a cleaning effect on
a hard surface or a textile-like material.

Another embodiment is the use of a protein or derivative according
to the invention for the treatment of raw materials or intermediate products

25 in textile manufacture, more particularly for desizing cotton.

Raw materials and intermediate products for textile production, for
example those based on cotton, are finished with starch during their
production and further processing in order to facilitate better processing.
This process, which is applied both to yarns and intermediate products and

30 to textiles, is known as sizing. Amylolytic proteins according fo the




The anylolytic activity of the purified enzyme was det er me\gghubdy 2008
so-called DNS nethod, i.e. using dinitrosalicylic acid. To this end, the
ol i gosacchari des, disaccharides and glucose units rel eased by the enzynme 30
in the hydrolysis of starch are detected by oxidation of the reducing ends
26 January 2005 WD 02/ 10356 83 PCT/ EP01/08359 with dinitrosalicylic acid
(DNS). The i nfA8R(386 col or devel opmenf8is proporti onBCT{EPOHE8AGADer of
cl eavage products forned This test is carried out as follows: after
~incubation ofingentign ereyswitané Ubr cremovity 108 size, 1% sibkublagctstantaiming
tris/naleate bui%cg ]$H 6d5 12 11 g tris + 11.61 g 5 maleic acid to |
liter, pH adjRiSfEaVRileYPdISSRINGOH) for 15 nmins. at 50C, the reduced
saccharides are oxXAflbhed d t on
(8.8 g dinitrosalicylic acrﬁ%(ﬁﬁ.'légmﬁ tgléslp%ggteg%im\?g?éﬁggeﬁes Il@%% trate,
334 m 4. 5% Nelergh, Gn@regperé@uiawcfos praducing efifanst, wbm:h.arg u:haractenzed imat h,

absorption i trical det ect ed at al nS"t a blank 10 val ue.
The assay% |Zth§gﬁ]eg‘:g &3 P pvqtg}/rhor 6 ¥e@8ﬁ‘8@ﬁ?9iﬁ NG~ The acti vi ty
i s expressed in pnedr i r@jbfﬂuhggstéwrssareh@ﬂﬂieﬂmnrmhféﬁﬁ)bm,rr i§lifcubzAgg m .

- According to this test e protein of the Exanples clearly has anylolytic

activity. In Wi anaylpbdicnenzymes set that tthe dealysasahedidenist splg inty smidieser ves

as a paranet t ri opdi | ons.
The tenperat S‘? eﬁg G‘Ibr{?% %ﬂ%}t&&hﬁla@ﬁ%} %%%asﬁggme g&?ﬁdmﬁ’t g’ Iﬂt'é :

i ncubati ons dhventit afe peeferibly ased fempechbUusrecedd6r féOsna A td Gtepshie
activity is at |east ﬁSfV At 40C, the anylase_has its maxi mum of 90% 20

resi dual 18ct i'0yelyes avherec th?!ﬁeb'@ﬁﬂ?'ﬁ@%a@@@%%ta“@w ythemt te hp aieadily es
b 60C, it | ()
?egygual aclt [ vtlétaﬁ%aqﬁ@ @82%%‘1@&%'}%9%??&%‘%?‘ r?'c%%sf rom @Bg tll"?’ E’lgges 1f8l/A 7-7

(DSM 12368) |e.9<anhmegwhyenstheplaeew beHntradwesd tho& prctads \stenin amm@m &sl for
10 mins. at |l ues .of 8 to 9, the anmylase is up to 100%

stanl 6 A nialier chRMMes BRI SRIGLLTe [SRES CERGIAR, COnFTIonNS do ArBARNLS
al though the amine a'ifcb?dlng‘% tHE)'frﬁ/eWﬂ A &%%Béﬂﬁugéf}ﬁj g?ghfrléﬁt\)(lhé*e pig 5 and

pH 12. For further characteri zati on, rse on enzynatic

activity15of produetsi whmrstthe)buthgrrfsahneerﬁqmmarb te foatsadcinteresiet eThent s,
i S

liquefaction of starch may also represent one step in a multistage process
for producing ethanol or derivatives thereof, for example acetic acid.
~ Another embodiment of the invention is the use of a protein or
derivative according to the invention for the production of linear and/or
20  short-chain oligosaccharides.

By virtue of their enzymatic activity, amylolytic proteins according to
the invention mainly form relatively high molecular weight oligosaccharides,
such as maltohexaose, maltoheptaose or maltooctaose for example, from
starch-like polymers after a relatively short incubation period. After a

25 relatively long incubation period, there is an increase in the proportion of
lower oligosaccharides, such as maltose or maltotriose for example, among
the reaction products. Where there is a particular interest in certain
reaction products, corresponding variants of proteins according to the
invention and/or the reaction conditions may be modified accordingly. This

30 is particularly attractive when pure compounds are not the main concern,




30 investigated. After exposure to 10 HPE/m of the protegsganeahy sdpe(r) 26
January 2005 WD 02/ 10356 84 PCT/ EP01/ 08359 (Novo Nordi sk Al'S, Bagsvaerd, :
Denmark; the HPE units can be determned by the nethod reported in Tenside
7 (1970), pp. 125-132) and 0.1% SDS for 15 m nutes at pH 10150C, the

o condi 1 WELOPHRREE. 155 i nutes, "S5y, the ensyme MaLEHSPESGal

activity. Still under these conditions, it has 10%residual activity in
the presencdWfrathamnixtras sf gimimosarappdnds aactorexample indbe fowsatinne of 1

nmv EDTA. Ex 3..10 C - bi |.gal. .process. s s follow

st andard rretacﬁ(%l ﬁsi'ltﬁ)\fx}%r 8@%?@%@3@@%%@? 91‘”%%'@25%@?@ Fﬁ?f?'ﬁ?lﬁﬁ%ﬁe '&%ch as the

manual by Frit scAnotBermentimidiraont dbthieaides of atproteidl or Mereatl @ aeeb@gy: a
Har bour Laboratory Press, New York, 1989.

| abor at ory ual ", Cold Sprin ! f
In order totggg%ﬂwerﬁ'é'oﬂrf?%mﬂy Physis o cyalodeyiiisces. , the protein 15

bt ai nedzli s . | £ ] CCOL it h
Bxaml e 3 vas 11 rorciodeting, SECHM By @A OylibcOid B REaRI Endld
denat uri ng SHFchehyES by b 7 &8 gRIcBsEMBAGMER, Ihe Af-t BL ahﬂgz-wdd’e?dﬁ‘i}ﬂsdi ng
|

bands had been cut out fromthe SDS pol yacryl am de gel, gestion was
carried out (ff @yelobgxay ihepta-t o, —ppla-amylgiseshghaepthel gscatest esopamitt ed by

ol Lowi g+ UgPRIEnEE, Wi nyRAeRc o0 aRoBRU 5% AnndilimdyBielori ¢
fragments ohfraphemmacedtivab avtive ﬁﬁci@éﬁA‘FﬁN BRAMKIS, 1 a¥%ﬁc ahlECHF CCN CGN

TGG 25 a' EGZ QGYPSVFYQADYYd PT -CGD ATN CCN TAN TAR -3'" The
cor r espddi AGMEEge MStusien GuOrPQMdse fromuavhick ofher guestanaleees t ¢an meani no

oSS enERRERoR R, Bllendhl enCMEL R °G oG SR
02/ 10356 85 imgedierid,/ 9835 clusicn compoultis beads irhportdnay, f& elmbrdsr for A,
Gor ) Fr o BoTetoh & B35 shamaceutiont or oematic peducts, Tor Bxample
in corresponding products for the end consumer. Accordingly, the release
15 of ingredients from cyclodextrins is a practical application for proteins
according to the invention.
Another embodiment is the use of a protein or derivative according
to the invention for the release of low molecular weight compounds from
polysaccharide carriers or cyclodextrins.
20 By virtue of their enzymatic activity, amylolytic proteins according to
the invention are also capable of releasing low molecular weight
compounds from other «-1,4-glycosidic polysaccharides. As with the
cyclodextrins, this can take place at the molecular level and even on larger
systems such as, for example, ingredients encapsuléted in the form of
25  microcapsules. Starch, for example, is an established material for
encapsulating such compounds as, for example, enzymes - which are to be
introduced into reaction mixtures in defined quantities — during storage.
The controlled release process from such capsules can be supported by
amylolytic enzymes according to the invention.

30 Another embodiment is the use of a protein or derivative according




(DSM 12368) as matrix, a ca. 1,000 bp large fragment was m@nubiyebogi t h
this prinmer pair in a standard PCR For storage, this PCR fragnent was 5
cloned in the vector pGEM Teasy(r) (Pronmega, Mdison, Wsconsin, USA).
Exanpl e 4 Using the nonradioactive DIG H gh-Prime(r) |abeling kit of
Boehri nger hej Cermany: product No. 1245832), the purified PCR

f r agment W@.ng@@hggé directed as a DR probe. For sufi¥ebir1/08359

hybri di zati on, chronosomal DNA of the strain Bacillus sp. A 7-7 (DSM
12368) was spithe ivention forrtbe tprodudtion efifegde anbr foehihgsegientst ed via a

0. 9% agarose gel. Xhe DNA.was tr.ansferred by a , vacuu | otter .to

posi tively char geﬁ%?’%ﬁoﬁén‘ﬁrp&ﬂ@ C(*’ng%%%"ﬁ/éﬂhmﬁ Prsqdﬂuﬁﬁﬁnfg Al &e?dat i on
and i mmunol ogireifdr SRIBSI Fety GhgreBRentéRsl BAGBP lerHB6Ginht Bf WRE prRSEncar i ed
out according to the directions of the DIG H gh-Prime(r)

Label i ng- andIm&@ndioni on Starter Kits I(r) of Boehringer Mannheim It was
found thag the tan e.Ls.present .in an rently -ca.. 3,000-4, 000

| ar ge secti Or}%%&;}e&%ﬂs&é%npg Sg?rcthﬁ(?%"vseldzziggmd PFfP@M i ‘I’QI% . 9%
agarose 20 géhgredibritdenfdddgairashimal fdwisy entamylplyBb Gletility avayPoe Bebd ifbi s DB

104; described in application WO 91/02792) cut with the restriction
enzymes Xba the Hadugiion of preser agticlasst b ingteasesi theapropeytion of meepo-i g

Baci | | e PN - b I ) t h
nal o 1 or mat Chgoir i Ruptiorf Y R Boitede Yiodr ARG R4 6o (36 Kbl o1 ar e

carried 25 tine tastquiigestibilityest cofsistepty di thédosd.q RIS ingy bk ridisphgsm d
obt ai ned @/as cagnrfi ed out, by standard _ chain term natiaon nethods., The
plasmid &9nt ihe Rroduelientofypertain anigmal Jeedg@ng giss, Bar examply ini 8 t he
1,545 bp |l ar f qre. e Lt | 10356
86 PeT/ P01/ ARy dhiiJfices; Aoy SeERMET e PRt St Roridig thode
protocol of fihto bpredeced apglthe teviedof sheet bind/oranoesadily solyidé spgatsi de of
516 am no acids é) in the

sequence pr ot'Bt6f éd'%%b&@%%g‘?%\%g\% h%‘gﬂé’lg 'SEJB?J‘_SE@%V#W%QE%W%@W@
The ol gnal  pEne S g eiengbinaly L R B bl RRaPYAIEIRY 178 gkl 0 oy
t he BLASIS net hod (rs.addition, sohyleses aldo counteract the loss of taste from bread
and confectionery through staleness (anti-staling effect). To this end, they
are suitably added to the dough before baking. Accordingly, preferred
embodiments of the present invention are those in which proteins
according to the invention are used for the production of bread and
20  confectionery.

Another embodiment is the use of a protein or derivative according
to the invention for dissolving starch-containing adhesive bonds.

Temporary bonding processes which are characterized in that they
use a protein or derivative according to the invention represent another

25 embodiment of the present invention ,

Besides other natural materials, starch has been used for centuries
as a binder in paper manufacture and in the bonding of different papers
and paperboards. This applies, for example, to graphics and books. Over
long periods, such papers can become wavy or can break under

30 unfavorable influences, such as moisture for example, resulting in their




Nuci. Acids Res., 25 (1997), pp. 3389-3402) carried out @B Jahu8d 22060

characterize the enzyne as a-anylase. At the protein |evel, the honology 10
of this protein to known proteins is between 71 and 95% i dentity, as shown
in Table 2 below. Table 2 Honol ogy of the enzyne according to the invention

from Baci | | -7 15 (DSM 12368) .to the nost simlar and ot her
r epr esent at WQ%&MQ‘IS expressed | n% i denti ty at pP&Qﬁ?WéQﬁéﬁg | D

stands for the entries at the Sw ss Prot Data Bank (Geneva, Switzerland).
Or gani sm DI §eRtRlete fegtrustiont caiw sastomns murhspapersBand| badrdshiil asasdbe

Srearof ner masor SLER BB R AR By BRY blon 8 TR AR s 1 <
shown-in Fi ¢y the Ad ot be andoltiotebRn acotirM0 &5 hvedtibRatVedutablee basis

of the substantial accords, it nust be assuned that the enzyme according to
the i nvent i BRIYMETS) s4rthas starghpr sellulosnagdiwaterspluble detivatives taeiegf.nal

I sol ati o] hir t - | |, CF L ( le 1)
and he i oc5orsTER ARESES RS, SENGSY HR AP LRI NS e RR L it

i nsert - car r yi watey aashihén(dficaiaitar applicltien &6 thtasurtaoe ROBS gl d0sY AR28H6 87

PCT/ EPO1/ 0835? %]?g%l es of thsla ar’gll ol ytic protein obtainable fromthis
producti on & PX SHepHRE- wil PR §NRYBIE BecarAngAq the {fyenlier snay Pexanpl e
2). Such a ggHeduStd ' : j | anpl e 4.
5 Baml e 6 oar S e B B g e MRt

the four dpfdparbes ofthe paste tdmed. aHewsvessajteaB dfoart inf hddition wo tthiscocoa) ,
C (oat | akes WM th coco nd little mlk).and D (potato starch) and,
using tH ﬁfﬂcé'PPaF T%Q%ﬁﬂ%%éagﬁd t9§6?cﬂ§'§¥%@t‘é§d§éﬁ‘§ B MACH'F Nsere 10

| aunder onet girfa@scith hﬂg twﬁé@ﬁegdaﬁﬁé,%mmglecgﬁ o 8% {&8ES Contldigyor ratio
of 1:12 was adjusted and the fabrics were waShed for 30 mns. at 30C. The
dosage was Shasges igrthetamipignt cenditionsidoeexgmplegbroudh moistesingl cambe.  The

water har dngssy Y83 oS thd MA )RS Yater date and hence to induce dissolving
of the paste. In this way, the glued surface is easier to separate from the

15  substrate. In this process, the enzyme according to the invention, through

its amylolytic activity, acts as a separating agent in a temporary bonding

process or as a so-called “switch” for separating the glued article.

Examples
20
Example 1
The candidates for a microbiological screening for amylase-forming
microorganisms with the selection criterion growth and halo formation on
agar plates with starch as sole carbon source included the Bagcillus strain
25  Bacillus sp. (RNA group VI, alcaliphilic) A 7-7 which has been lodged at the
DSMZ (DSM ID 98-587, lodgement DSM 12368).
The culture medium used was YPSS medium containing 15 g/l
soluble starch, 4 g/l yeast extract, 1 g/l K;zHPO,4 and 0.5 g/l MgSQO4 x 7 Ho0.
After autoclaving, the pH was adjusted to 10.3 with 20% sodium carbonate

30  solution. Quantities of 25 ml medium were introduced into sterile 100 ml




The control detergent for A B and C was a basic detergente Yriubntdtes 15
follow ng conposition (in %by weight): 4%Ilinear alkyl benzenesul fonate
(sodiumsalt), 4% Cl2-18 fatty al cohol sulfate (sodiumsalt), 5.5% C12-18
fatty alcohol x 7 EO 1 %sodi um soap, 11 % sodi um carbonate, 2,5%

anor phous C{& u&ﬁg §| i cate, 20% sodi um erborate tetrahydrate, 5.5% TAED,
25% zeol ite KO %] ycar boxyl at e, Yo phosphonat e, g‘%%‘?ﬂﬁ%@? f oam
20 inhibitor, 5% sodiumsulfate, 1% prot ease granul es, rest: water, optical
bri ghtener, peianneyersigsks wifoehicare wadiinoculatest witle ai ature of Bagdlusispl ases

wer e addedtot rgent . s { the final ntrat| was 44
TAU of anyl olpf/t?? S@SMI %ﬁé Wﬁlqn'e a@abﬁg i%{?g\‘" otheé Cﬁgggl 99?1' p fvity
in TAU was ded@tivatRetwal $ahtRoliollith sRakiAg over BB tH e TyLoowmb trﬁhept aosi de
of which the termnal glucose unit is bloCcked by a benzyli dene group which

is split by anylase to free p-nitrophenyl oligosaccharide which in turnis
‘react ed )thsn |8(2| iary enzynes gl ucoanyl ase and alpha-gl ucosi dase to
form gl ucose an E nrtrophenol. The quantity of p-nitrophenol released is

thus proportional A ainditanepkyane was abtdivéd ¥ronT ke roedtars efeditmi threwdh | ed
out, for exa eg?l wi th an _Abott Quick 26 JanuarﬁymZOOS WO 02/ 10356 88

PET/ EPO1/ 0835 twipg puriicakon steRsepreqirifation ¢ ﬁditgturwsnpemﬁﬁ@tivwm ease
i n absorpti onyh 445 té'lEithI ntthé gn%i%mgg@éiriﬁ b§ ﬁ’fﬁﬁecﬁéﬁftg %?Oé‘]‘r% at 37C

agai nst a bl ank val ue g a An enzyne's
activity is whmgmsf agaiadti Glat mdh (rissriCexbuafiee irkadys, (It:_)atié’ur aaxtlaar(ge) of

Ge t 5 t t f E t t b
ol ot t1 ng 1Dhe CHESBRRTBANY o o or Eagtdion: Sué%%%@f#%? (R g TARe A8 enzyme
concentrati OrBléfecth{eIBE?g%frﬁSOm@ tﬁg)ldl T H l%ﬂ‘§' ég?&’%@%ﬁ:%@?'rﬂﬁﬁﬁ&iﬁd‘e

i nvention from Bacillus 7-7 (D S conpare
Ter manyl (r), dbuthemphiylasexndniBiiig ) bredR-tiinoeghf agalmserO MoMo ghairdi/BRON S,

B d, d t d | t he,, basi
ot at + on. Dot i, PETORE BbIuTEE, (P i -AR bR A B i h e
anyl ases. | n ¢xBRaRg @Scﬂﬂbrrrggfgg’ﬁp drhﬂ/ldm:l Q@‘QPﬁaﬁﬁaélﬁﬂAﬁé@Haﬁ IE!:('S‘te'é:ﬁ)a

Cl ELAB system was neasu ore and after washing wwth a Mnolta CR 310
in 15 cééparﬁsﬂlﬂlthﬂ $3meg huften @sreluent with aadnencaaingr sl grhdient td @t The

di f f erences il\fbéiherﬂeegmyiasseoaﬁ?édngtdcaabissﬁ/fNgﬁli. in Table 3 below for the

2.6 mg of a protein were obtained in this way from 250 mi of culture
medium, as determined by the BCA method (bicinchonic acid; 2,2'-
biquinolyl-4,4'-dicarboxylic acid). The protein was shown to be pure by

20  SDS gel electrophoresis and coloring with silver.

In denaturing SDS polyacrylic gel electrophoresis in an 8-25% gel in
the PHAST® system (Pharmacia-Amersham) and in comparisons with
relevant size markers, the amylolytic enzyme from Bacillus sp. A 7-7 {DSM
12368) has a molecular weight of 58 kD. "

25 According to isoelectric focussing from pH 3 to 9 in the PHAST®
system (Pharmacia-Amersham), its isoelectric point lies at 6.0.

The amylolytic activity of the purified enzyme was determined by the
so-called DNS method, i.e. using dinitrosalicylic acid. To this end, the
oligosaccharides, disaccharides and glucose units released by the enzyme

30 in the hydrolysis of starch are detected by oxidation of the reducing ends




respective tests. The average values of 5 measurements arg fpousy.2obBey . are
a direct indication of the contribution of the enzyne present to the

‘washi ng performance of the detergent used. 20 Table 3. Basic detergent

cont ai ni ngABCD Anyl ase essential to the I nvent i on29. 326. 020. 915. 2

Termanyl (r) 922. 412.3 Duranyl (r)28. 623. 420. 214. 2
BAN(r)22.52§,§6)l§£/6§%g§ Control without | ase22. 922. 2 PCHEPAI /@835 ar d

devi ati onl. 30.61.42.2 26 January 2005 WD 02/ 10356 89 PCT/ EP01/08359 It can
be seen thathtfhéi"Htfaﬁ@llCa{b@ aold)rfflbb&)l I I'[hse dptensity -of c@SMdel@kﬁﬁmemir tduces

di st tl f t f.th
three r ef or STCRSUREREL WO imBE ERTEe R SBbodch: orkdus TG Heh 1S,

i mprooved washiriwg aeté@fomme dfidr tidubatibn dfisu i éﬁzyﬁié S61utiGh WaUdp §| this is
still well above t he conparison val ues w thout anylolytic enzyne. " This

result is all%tsodubigrdagdnin tris/malaate drudferapbhbis t(h%‘ld@ drigent!1.61 g

~ formul atkon t t l'd t Zynes
are gene?al mél\%%r%aggﬁsql ﬁﬂe\/ﬁ_l%ﬁganp e g%t %9%4@? %&n\/\ér éPt%P&‘(g
under st andéhairedacexbsdotharitesvarehosidides fdd Z@ahink! akd909¢ tkitte Fooay| and C

(oat fl akes ocoa and a |little.m Launderoneter testin
carried out E&é n@lggl ’ﬂ@ﬁ@“%@tﬂ?&% e cigtiled vstat 260 Qr\(qNﬁiarrel y

(L 2oty velkditls, 0t SINAOH6 120 SE0RAY ldfﬁﬁﬁ’tte? R B0l Yaideonol

sul fate, 6% /x-et’hoxyl at tty o soap Zeol 1t e NaA,
10% Na car bbath,eab&Sriptian ysrmhcctomptrlqaﬂwdtmggﬂealt at (580kahaa@ahs€%5blankl%

tri sodi citrate.di hydrate, ocitri,c aci 1% particul ate, foa
i nhi bit o7, @I r ot' €%s Sﬁyaﬁu?éérat@%‘é'ﬁd? Fhelidsg P(éﬁ%en tradion. Sm%rlﬁﬁd salts.

For the var Gefifinl RSExpsiesddtbin Nittl RURUCKY 5B FsRich) ﬁ%ﬂ@@ew?i fHu% basi ¢

formation so that the final concentration Was tic
activity pe@nflimler of wash |iquor, as determned by the

According to this test, the protein of the Examples clearly has

amyiolytic activity. In the following, the activity determined in this way
15 serves as a parameter for the stability of the enzyme under various
conditions.

The temperature stability of the enzyme was measured in 10-minute
incubations at a pH of 10. At room temperature, 30°C, 40°C and 50°C, the
activity is at least 85%. At 40°C, the amylase has its maximum of 90%

20 residual activity. At 60°C, the enzyme has 50% activity. At temperatures
above 60°C, it undergoes a serious loss of activity, but still has 10%
residual activity at 80-90°C.

The amylolytic enzyme from Bacillus sp. A 7-7 (DSM 12368) is
largely stable at pH values of 5 to 12 when incubated for 10 mins. at 40°C.

25 At pH values of 8 to 9, the amylase is up to 100% stable. At higher and
lower pH values, its activity slowly decreases although the enzyme still has
more than 65% residual activity at pH 5 and pH 12.

For further characterization, the adverse effect on enzymatic activity

of possibly disturbing factors, such as protease or detergents, is
30 investigated. After exposure to 10 HPE/mI of the protease Savinase®




met hod described in Exanple 1. The anyl ol ytic enzyne essem JaMuatyedobe .

I nvention fromBacillus sp. A 7-7 (DSM 12368) was conpared with

Termanyl (r), Duranyl (r) and BAN(r) (manufacturer: Novo Nordisk A/'S, 25
Bagsvaerd, Denmark). The dosage was 4.45 g of the particul ar detergent per
liter wash |i lqOﬁ%/ Aé%gr washi ng, the whiteness of the washed fabrics was
deternmined i 19 way as in the prétedi ng Exanpl e. PERERRHPEB2Nces

obtained are set out in Table 4 and represent the average values of 5
measur enent s (BovaNediskayS, Bagavaerd, Mansoarki thei HRE wnitsafart be detarmindalit | on

the washi ng. i1 1o, IR Polted I teiRIdRL CHEDePR: TAGS3D) RO deneDS
cont ai ni ngBC foAMpBl Rwaites s i a10/60°C hhd BMSJthE WhRVS ¥4 residual activity.

Termanyl (r)29. 315. 0 Dur amélla( r)29.216.7 BAN(Tr)28.915.6 Control w thout
anyl ase28. 51A\tersexpesiie e\l.- 2% SOSeunders the same beondidens HaH tlke 15

a- anyl asegfr j | S -7 ( 1 in_t.hi.s ‘bLeéach-fr '

det er gent 5f o?ﬂqlljnﬁg%’oéndjg)’o l?cégz%%'? tlgar%v\kh)/gé?%%bu%le?&wtxan%gﬁéw@ﬁgﬁe§%i ls B
and C than ampndftionseittaiset®Enaesieiay aetvityBxang|ederide 608 trall EBWA &isd wer e
soi | ed under 6}t(fandardi zed conditions with two different types of

commer ci al | y Sxvairesigval agtivity ibtheapresease o) mMERDRber onet er testing was
then carried out as described in Exanple 1. The control detergent used was
t he basic detergent fornulation of Exanple 2, but w thout protease. For

t he various ttestmplkr3es, the various anyl ases 15 were added in the sane way

as in Ex le 2. The detergent was used in the sanme dosage. After washing,
the whi t Hese of o eRUB DIPoRal EecHTEnstIFRY iollowc standard omefheds ¢ hat

of barium sulfiée i §8scibedS B8R AakihREd it iR’ such as the manual by

Fritsch, Sambrook and Maniatis entitted “Molecular cloning: a laboratory

manual”, Cold Spring Harbour Laboratory Press, New York, 1989. .

In order to determine internal amino acid sequences, the protein

15  obtained in accordance with Example 1 and purified in accordance with

Example 2 was first precipitated with ethanol and then separated by

denaturing SDS polyacrylic gel electrophoresis. After the corresponding

bands had been cut out from the SDS polyacrylamide gel, digestion was

carried out fryptically in situ, the resuiting peptides were separated by

20 HPLC and analyzed by Edman degradation and MELDI-TOF analysis. The

following two fragments (D1 and D6) were selected from the many tryptic
fragments obtained in this way:

D1: GITAVWIPPAWK 5-GTN TGG ATH CCN CCN CGN TGG-
25 3
D6: QGYPSVFYGDYYGIPTH 5-CGD ATN CCN TAN TAR TCN CC-3’

The corresponding degenerated PCR primers were constructed from
their amino acid sequences (shown on the left). Their nucleotide
30  sequences are shown on the right (N stands for any bases; H stands for A




The measurement was carried out using a Datacol or SF500- 2g2fRnaa§%iops et er
at 460 nm (WV blocking filter), 30 mmorifice, without gloss, [light type
D65, 10, d/8. The results obtained are set out as %reflectance, 1i.e. as
percentages in conparison with bariumsulfate, in Table 4 below 26 January

- 2005 5 WO 02/,10 / EPO / 08359 whi al so shows th | C r.starting
- val ue. The %bu@?g%%ﬂ are the averaggs of 5 rreasure%é%ﬁgpéﬁzéagﬁg a
direct indication_of the contribution of the amylolytic enzyme present to

t he washi ng 9%&r PoF niBriéandss for Beor GeDestgaes faideds oTdhl e 5. Basic det er gent
cont ai ni ngeF A

e ' t | t q0. ,
Termanyl (r)67. 33 .r D{}‘?@ﬁn@m P%gﬂoﬁo@ﬁﬁﬁﬁ%%gﬁé%égwyfo'?p 'vat%gut
anyl ase61. 13DSM $2368) ag nvatrined kal 25000 Bpdagwy ﬂa?ﬁf@nﬁﬁﬁd@sﬂénﬁﬂiﬁ& Withcan be
seen that the a-anylase fromBacillus sp. A 7-7 (DSM _12368) in this
f or nul at i on YYBJYIRESPAF 4t intlengapb PR, kesitamgse thisrRaRcBaamenhwase case

O e o 2 orfld h i UBLEF BARMMALGEREHGRES], flisdTl WilBofigRCuSH) &

conpar abl e washi ng performnce. r’applicatron-orien cl eani ng
tests, vessels with hard smooth 15 surfaces were provided with the

fol |l ow ng S(E' |s u]ngfr standardi zed 20 conditions: A (DN oat flakes), B
(oat fl akes ERES i n water) and C (m xed starch), and were washed at 45C

w th the normal py; anmof i ' P‘@‘hb i el #5)~f The
det er gent dosage V\sgngO g p’gorrquljigg%!il\fr?g (Bc'% aﬁg t he vl\glls.ée@n a?lgneqsfs was 16

CGer man hard ringereMaohhenn fGebmany: product Noi d246832))4hd msifieddPCRt er gent
(all Nt fafent Wl Mol diretdy 598" 4 BIA' Bopd Rl Lubstqudniessed as
hybridization, chromosomal DNA of the strain Bacillus sp. A 7-7 (DSM
12368) was split with the festriction enzyme Xba 1 and separated via a
0.9% agarose gel. The DNA was transferred by a vacuum blotter to a
positively charged nylon membrane (Roche, Mannheim). DNA
15 hybridizdation and immunological detection of the PCR fragment used as
probe were carried out according to the directions of the DIG-High-Prime®
Labeling-and-Detection Starter Kits 1® of Boehringer Mannheim. It was
found that the target gene is present in an apparently ca. 3,000-4,000 large
DNA section. The fragments of this size were purified via a 0.9% agarose
20 gel and then ligated in the vector pCB56C (from B. Subtilis DB 104;
described in application WO 91/02792) cut with the restriction enzymes
Xba | and Nhe |. After transformation in an amylase-negative Bacillus
subtilis strain, amylase-positive clones were identified through halo
formation on starch-containing agar plates. A representative isolate carried
25  the required insert.

- Example 5
The sequencing of the plasmid obtained was carried out by standard
chain termination methods. The plasmid contained an insert with a size of

30 2,015 bp. On top lies the 1,545 bp large gene for the interesting enzyme




26 January 2005 WO 02/10356 ~ 92 PCT/ EP01/ 08359 wat er - f r egg) Jand4pyamdsphous
sodiumdisilicate (expressed as water-free), 22% sodium carbonate, 9%
sodi um perborate, 2% TAED, 2% nonionic surfactant, 1.4% protease granul es,
rest: water, dyes, perfume. For the various tests, various anyl ases,

namel y Ter manyl (r), anyl (r), BAN(r) 5 (manufacturer Novo Nor di sk
Bagsvaerd, D(WQ&@(?O?% the anylolytic’ 6enzyme from Bad:’q;ﬂfé:’(%%%%g? 7

(DSM 12368) were added to the basic fornulation in effective quantities of
150 TAU of amhieh yis i shayen ivnidey $e@ 1R IN@nindn dpelmqlmcdepmtmoiemf the t he

thod d d t hi A
ovaluat ed_af PERHRRIRGRO, T s Frehenes 4 nblVpshf %%P?Faﬁamipafm%ﬁs

eval uation bef MhidRiHd ssquBHceVis SHBWNYINn BE@ IBCRDE 2Gh tRe GeqUastapatssoli - €
very pronounced soil) to 10 (=no soil discernible The removal of soi I s B

and C was detl®ennpiasulajweiohbderived from thisamino eridsegurnacetis 39 kP @rence

vt gt of 5t nd0h B8k gl BrotSROSRAL eleio S8 T 07 mlte MBSt The

uncl eaned vessshoaids +$5.5kBrti ng weight. This relation may be regarded as
percentage renoval ., The results_obtained are set out in Table 6 bel ow where
they are shown a§wn&9&%@'ws@m&%§%f@th%¢ (R-Far¥tsghyhgt 2B,

Toasur erent s iRl ReidERLsar £ 31807 Gl | SBEIUOIN cBfdd BUEA i RALIGH Of L he

20 enzynme present to t ¢l &a e det ergen used. Tabl e

6. Basic det ehgeautedzntis ennmBas@-anydase altiiieprotaln I80e], dse heamdady al to
the invention6.291.295.8 Termanyi (r) 3. 753.915. 7 Dur%gél r)2 278. 835 5

BAN(r) 3. Y&9. eBinip prefiein i kopwn pretelis s hadwesn ¥ 17and ety ps shov
02/ 10356 93 F'—EF%H;O%B 59 These results show that the a-anyl ase from
S

Baci |l us sp. 12368) is superior to all the other anyl ases
tested in its cleaning

Table 2

Homology of the enzyme according to the invention from Bacillus sp. A 7-7
15 (DSM 12368) to the most similar and other representative proteins;

expressed in % identity at protein level. ID stands for the entries at the

Swiss Prot Data Bank {Geneva, Switzerland).

Organism ID Identity [%}]
B. alcalophilus P 19571 95
B. alcalophilus WO 96/23873 91
B. licheniformis P 06278 72
B. amyloliquefaciens P 00692 72
B. stearothermophilus P 06297 71

An alignment with representative proteins is shown in Fig. 1. All the

20 .proteins are a-amylases so that, on the basis of the substantial accords, it
must be assumed that the enzyme according to the invention is alsc an o-
amylase. This is in line with the original isolation of the gene from a starch-
degrading microorganism (Example 1) and the discovery of the amylolytic
activity of a transformant with the insert-carrying plasmid (Example 4). The




performance against all three soils in dishwasher deterge Sandbiry285 5
Exanpl e 10 Vessels with hard snooth surfaces were provided wth the sane
soils as in the precedi ng Exanpl e and washed at 55C.. The cl eani ng
conditions and the formulation of the detergents used al so corresponded to

t hose of th cedi Exanmple. 10 Aft washi ng, the I il A was
visual |y ev%%@gg‘g@gi n Exanple 4 on%z scale of O tob%glt}égpﬂgdqa%g

i odi ne/starch reactiagn. The renoval of soils B and C was deterni ned

gr avi net ri c&reRertias gf thgamylalytic protsin ghtainablerfiem Busiipredusiion skdinare set
out in Tabl r e . ne es,, of

measur ement S:oﬁ' ggsgewl%fmm@gééeéﬁeﬁ%%ﬁq%egétzgér{ﬁ &%Yaﬁré@gu?énen Y hf 8 c
They are a girocwdtionrstraimtan beqfrotiieed incadooirdarideowitio Exahmpledzyme present to
t he cl eaning performance of the detergent used. Table 6. Basic detergent
cont ai ni ngABC % r enoval % renoval Anyl ase essential to the invention8.39799
Ter manyl gr) @x@ﬁgﬁ guranyl (r)6.99589 BAN(r)6.29277 Control without

anyl aseb. 37127 O These results show that the a-anylase from Bacillus sp.
A 7-7 (DSM 1236&otion falpies ivarettoeatel urdercithrdardinedasewlitierss adkhi thei t s

I [ 26 . J 005 WO 02/10356 -94 /,EPO1/.0835 f I nst
1 thr e & ot TETeIR Sl AnieoBREls isHEse )b dnAlakes Wit GRESRI g (o8t o
tenper at ur e flakeS3ith D866 ok SNt kS AricOW Bsotafd gwr&a)lland\,l LSingEME of the

amyl ol ytic enzyne according to the invention fromBacillus sp. A 7-7 { DSM
12368) wi t hraferialhr dbuspsprepiared,ar \wripuss eslet¢ngent g. formulations  were

10  launderometer-tested for washing performance. For the tests, a liquor ratio
of 1:12 was adjusted and the fabrics were washed for 30 mins. at 30°C.
The dosage was 5.88 g of the particular detergent per liter wash liquor.

The water hardness was 16° German hardness. |
The control detergent for A, B and C was a basic detergent with the
15  following composition (in % by weight): 4% linear alkyl benzenesulfonate
(sodium salt), 4% Ciz.4s fatty alcohol sulfate (sodium salt), 5.5% C4z.45 fatty
alcohol x 7 EO, 1% sodium soap, 11% sodium carbonate, 2,5% amorphous
sodium disilicate, 20% sodium perborate tetrahydrate, 5.5% TAED, 25%
zeolite A, 4.5% polycarboxylate, 0.5% phosphonate, 2.5% granutar foam

20 inhibitor, 5% sodium sulfate, 1% protease granules, rest: water, optical
brightener, perfume, salts. For the various test series, various amylases
were added to the control detergent so that the final concentration was 44

TAU of amylolytic activity per liter wash liguor.
The amylolytic activity in TAU was determined using a modified p-
25 nitrophenyl maltoheptaoside of which the terminal glucose unit is blocked
by a benzylidene group which is split by amylase to free p-nitrophenyl
oligosaccharide which in turn is reacted with the auxiliary enzymes
glucoamylase and alpha-glucosidase to form glucose and p-nitrophenol.
The quantity of p-nitrophenol released is thus proportional to the amylase
30 activity. The measurement is carried out, for example, with an Abott Quick-




1 = anylase fromBacillus sp. A7-7 (DSM 12368) 10 2 = matag fnady/ 988§ from
Bacillus sp. # 707 according to: Tsukanoto, 3 4= Kinura, Ishii, "Takano and
Yamane, Bi ochem Biophys. Res. Conmon. 151 (1988), pp.25-31 anylase of SEQ
ID NO | fromWD 96123873 anylase of SEQ ID NO 2 from WD 96/ 23873 26
January 20055)0506%/ é0356 95 PCT/ EPO1/ 08359 CLAIMS 1. A Iolé/tic rotein
with an anin 18880ence which is at 3&ast 96% i dentFEAERP/A33E ami no
aci d sequence shown in SEQ ID NO. 2. 2. Anylolytic protein with an am no

aci d sequenc&tari®chestkit {Aboddzark, Birgdss, USAN iTha! inaiddset ineatsarptiora (406

h in SEQID NO 2.3, Awlolytic protein_w.th ' id
ceanence i il B e astaiusgis dathEteedpver § RnRe STt dedisCadigHog.
shown in SEQvalid\NGsing & PhoRfféfer 0Nn %ﬁz%rﬁe%tﬁndélrd Mﬂ&hul%icﬁvi Rl gidgy Wi th

an am no acid sequence which is at |eas 10 98% i dentical wth the am no
aci d sequencdoskalibration stfor |exanmle 2Maxanmyd®iRuraster® 20t Garigicos. wiltndrol yt i c

tein deri ; i whi ch i .. | éast_85% j. denti cal
i Th the. duciety B2 00 AR, &R atiBas ok Putsy Blosting B 205204y over
the parti al rda@érencw@iazMct@hhgqp@ﬂﬁmtég@ﬁm@ea@ﬁzsﬁne konddntratidnl 6f tHe SEQ |1 D

NO. 2. 6. Anylolytic protein derived froma nucl eotide sequence which is at
| east 90% i dSANAA- with the nucl eotide sequence shown in SEQ ID NO. 1,

nore particularly e, ' ' i . ] aci ds
R e R R T N
the anino aci7d7 {EPM 3683 wae compaeéd MtiNDerdaay@, Dby &ndr BAN®
posi ti on? 32 to S%GFéand_/ ﬁr v@i ch i z\ééd ntical with an.amno acid sequence
derived fPom(ERBURRYE5 Nawo ‘é"di{'}ﬂh s%@@ﬁvﬁ’ﬁ’fd&@?ﬂ@m Thadelergrbt e
and/ or in pogiskHIFSsGRDIRaS LiSH [ r
anyl ol ytic protein gs cl a?rre Fﬁ&gnlég%o#%%@dlgﬁlﬁ’?ﬁsﬁlmvyﬁqgﬁgfﬁh ?eéj by
del eti on nut asicomtrol for A-C or with added amylases.
In the present Example, the whiteness of the fabrics in the CIELAB
system was measured before and after washing with a Minolta CR 310 in
15 comparison with a standard which was standardized to 100%. The
differences in the results obtained are set out in Table 3 below for the
respective tests. The average values of 5 measurements are shown. They
are a direct indication of the contribution of the enzyme present to the
washing performance of the detergent used.
20
Table 3.

Basic detergent containing A B C D

Amylase essential to the invention | 29.3 26.0 20.9 16.2

Termamyl® 259 227 174|123
Duramyl® 286 |234 (202 (142
BAN® ' 225 220 17.0 | 13.2
Control without amylase 229 222 11.9 [10.0

Standard deviation 1.3 0.6 1.4 2.2




9. Anylolytic protein obtainable by insertion nmutation orpgamnughyioos
chinmeral protein consisting at |east partly of an anylolytically active
part of a protein identical with the protein or fragnment clained in any of
claims 1 to 8 30 10. Anylolytically active derivative of the protein
clainmed in ) anuary 2005 WD 02/.10356 -96 PCT/ EPQ 9 clains |
to 9. 11. Aﬁ&bo‘?%/ﬂs&%rotei n or deriva®ffve which has anTyggB? 5gntigeni C
determ nant in common with one of the proteins or derivatives clainmed in
‘clains 1 to 10. %t ¢an bmngeenthat the otainylase emi Batilve sz A7V nEBNMNn any of

| ai 1t h cteri i that jt i t |1 bt ai | f
o oor gan: 7368, SRRLSRE it elly biner Hashing ar Panapees 2oainst voh B fah o 12,

charact eri zeghy o thdMrebNRfEIHBOMAMEIN | Rgdinglt 18 BERd bR, RAGhBREUM 14
Anylolytic protein or derivative as claimed in claim 13, characterized 10

in that the siightly fogioviedewashing mearforinanoadwithin the Gmitusf o) althoughs.

Anyl ol ytkc gt.ei n..or derivative as clainmed in claimil4, characterized in
Chat “theoBadi P T el B0oVE s CoRdnds ValusS Mt Ao R SRR Ty .
Baci | | us sp.This Treéult DBMali23R8) moke. cONEILSIVE RBbthrecedi iy s astedgantol ytic
protein of which the nucleotide 15 sequence is at |east 85%identical with
t he nucl eot ifeEnyatiensmtestetheantaima Eeaphing meent to which pildttypelenzyymesver t he
partial regi ' ] to amno acids 32 to 516 in SEQ ID NO 2.
17. Nucleic agé'ggﬂ%@g}/ﬁ%& g‘?ﬁée?lw%rryl olytic protein of which the nucl eot:i de
sequence is at |least 90%identical with the nucl eotide sequence shown in
20 SEQ I& N% 1, more particularly over the partial region which
correspbfds EXaRIRi o acids 32 to 516 in SEQ ID NO 2. 18. Nucleic acid
coding for an a td. oo ' ' ' ) infé}:t e TRt
nucl eoti de sequgﬁggﬂo}sﬁhﬁg\%% ﬁfe@%@e@%cﬁl@nﬂ% slt%g}:{%} par Féﬁl#'g?%w&gv%?st he
partial regiBofpathiakescwith espoapant odC goahflakes déth3@odon am@ & fittBERIIKRS | D NO
2. 19. Nucl i}ﬂc aé:i d v%/ni gh codes for one of the proteins or,deriv&t@i ves
clai med in cPHMHEOMEE’ astingy Wagafaried 8Ky 28 EnrrerMalfigl SSINGANPHE pr ot ei ns
or derivatiefergb@ Rfmulation, namely (in % by weight): 14% Na alkyl

15  benzenesulfonate, 6% Na fatty alcohol sulfate, 6% 7x-ethoxylated Cqz.1s

fatty alcohol, 1% soap, 25% zeolite NaA, 10% Na carbonate, 5% polymeric

polycarboxylate (Sokalan® CP5), 11% trisodium citrate dihydrate, 4% citric

acid, 1% particulate foam inhibitor, 1% protease granules, 5% sodium

sulfate, rest: water and salts. For the various test series, various amylases

20 were added to this basic formation so that the final concentration was 33.5

TAU of amylolytic activity per liter of wash liquor, as determined by the

method described in Example 1. The amylolytic enzyme essential to the

invention from Baciflus sp. A 7-7 (DSM 12368) was compared with

Termamyl®, Duramyl® and BAN® (manufacturer: Novo Nordisk A/S,

25 Bagsvaerd, Denmark). The dosage was 4.45 g of the particular detergent
per liter wash liquor.

After washing, the whiteness of the washed fabrics was determined

in the same way as in the preceding Example. The differences obtained

are set out in Table 4 and represent the average values of 5 measurements

30 which, again, are a direct indication of the contribution of the particular
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It can be seen that the a-amylase from Bacillus sp. A 7-7 (DSM.

12368) in this bleach-free detergent formulation produces better washing

performance against soils B and C than any of the reference enzymes.

Cotton fabrics were soiled under standardized conditions with two

different types of commercially available milk cocoa (E and F).

Launderometer testing was then carried out as described in Example 1.

The control detergent used was the basic detergent formulation of Example

2, but without protease. For the various test series, the various amylases

were added in the same way as in Example 2. The detergent was used in

After washing, the whiteness of the washed fabrics was measured in

comparison with that of barium sulfate which was standardized to 100%.

The measurement was carried out using a Datacolor

Example 8
10
15

the same dosage.
20

SF500-2

spectrometer at 460 nm (UV blocking filter), 30 mm orifice, without gloss,

light type D65, 10°, d/8°. The results obtained are set out as % reflectance,

i.e. as percentages in comparison with barium sulfate, in Table 4 below




W 02/ 10356 PCT/ EP01/08359 eukaryotic cell, nore particutguanuaggooshi ch
posttranslationally nodifies the protein fornmed. 34. Process for the
production of the protein or derivative clained in any of clainms | to 15
using the nucleic acid clained in any of clains 16 to 19 and/or using the
vector cl ai j of clainms 24 to and/ or using e _host cel
clainmed in gﬁg’ @”@Bé@ms 28 to 33 or uél ng a cell whi CEET&EBPZ}Q%%% or ns
clainmed in any of

the protein or derivative, nore particularly the cell
clai ms 20 tdvhigh ab® simewe the partistular| sarieg, vatter dheevalues shawntare the

contains th i r Lvativ | ai in.any of, .claing.1 .to 15 36.
Dot er gont o eraR gt §mebufibb R Af afe A ey liidibort fin 2ot

cont ai ns 0. @F0HR1 Aol gahtz?/tr@ predunt e ghé washingr Semeiidrivd af the 0. 00001
to 3% by weight of the anylolytic protein or derivative. 37. Detergent or
cl eaner as éﬁg%wﬂ@at Wed| ai m 35 or 36, characterized in 15 that it
additionglly contains one or nore other anylolytic proteins, nore
particularly a-anyl ases. 38. Detergent or cleaner as clained in any of
clains 35 tdable 5. characterized in that it additionally contains other
enzynmes, nore—pajtieularly—one or nore proteases,—lipases, 1-glucanases
and/ or cell Lﬁ%ﬂéget%@%@.cqﬂé?’@l"&nt or clean& as$ clFained in any of clains
35 to 38, [Characterized inthat 1t consists of more tiran one phase. 40.
Detergent or_cleaner as clained in any of]clains{35 to B9, characteriszed.
in that it|isAmyladeassbential tatheinvesdiin | WG0d f{ergry powders or granul es

are presentW% hverall |l ose form 25 41.
Detergent or JEERMIVIES clainmed in clai mB967¢ha

radPetized in that at

=

| east two $OUH, Rl S are jormed to one gnggter T pRreparticularly after a
conmon com)acplllr{g@@p. 42. Detergent or ¢l gghgér aéﬁb aimed in any of
clains 39 to BAN®characterized in that af begst|one. &f {t he phases contains
an anyl ase{—30sensitive paterial nmore particularly starch, or is at |east
partly surioufdralovithaubamylases Wo 02/ 10368-199| P&T4EPP1/ 08359 by or
coated w t g gWaGE Tt 211 | 250

Standard deviation 1.0 1.2

It can be seen that the a-amylase from Bacillus sp. A 7-7 (DSM
12368) in this formulation produces distinctly better washing performance
10  in the case of E than any of the reference systems tested and, in the case

of F, comparable washing performance.

Example 9
For application-oriented cleaning tests, vessels with hard smooth
15 surfaces were provided with the following soils ;mder standardized
conditions: A (DIN oat flakes), B (oat flakes swollen in water) and C (mixed
starch), and were washed at 45°C with the normal program of a domestic
dishwasher (Miele® G 575). The detergent dosage was 20 g per cleaning

cycle and the water hardness was 16° German hardness.

20

The following basic formulation was used as the detergent (all
quantities in % by weight): 55% sodium tripolyphosphate (expressed as




43. Detergent or cleaner as clainmed in any of claims 35 tg fbhuary 2005
characterized in that it is liquid, gel-like or paste-like and the protein
present and/or at |east one of the enzynes present and/or at |east one of
the other 5 conponents present is/are encapsulated on its own or together

wi th ot her Stit s, preferably in mcrocapsules and nore particularly
in m crocapgﬁ&e@@gggél anyl ase-sensit i material. 44. &%T@P&HQBW

cleaner as clainmed in any of claims 35 to 43, characterized in that the
amyl ol yti c aovater-free), sd o amiargliousy sodimnafdisilieatet (expressedc answatandreey, of t he

det ergent/ cl r.. Jaore riicul gl tabilized ang/or . increased in.the
contributi onﬁt%ar%q?[ﬁmt%ﬁgﬂga%sﬁ’né@v&'{iﬁﬁﬂﬁ)rﬁ@r %n&ﬁ‘g@i g‘%’ fpaionic

det er gent/ cl eanttant,S1.4% qrerasbograpliRaNiragt: viatkt,| ®fesOrpdHilrle SUFbRERS,
characterized in that the anylolytic protein or derivative clainmed in any

of clains 1 tVgrieys lestspacsions awylasesi magmely ebymany®f DuramyRy cB8NGst eps.
46. Procegs fpy n%\‘a?c?u”HePgNB%NdrS%léﬁ@/égga%sgg%o?g@qrgﬁﬂﬁf§§Erﬁe; g@?/formfﬁ that

t he detergent'/cl eaner “clarnmed 1n at | east

one of the prehzgse forpBacillls $5.0A€ET (3SKI 42BE8) Were|midedifo the 4fasic
characteri zeg in that the 20 anylolytic protein or derivative_ is used in
the process doEpulationiaseffestivenagantiiesnef (p0ofAY. of arylelytisoactiitypeer
application and ' ﬁgﬂﬁ {: er

appl i cation. 48.“&%@?’%%%%&@0 y Eﬁé/pl;n&ﬁe?dr)ld%%r erdi '@a I've Icll‘z[;)ii med i:n any
of clains 1 to 1%ftn washiognthe rémgealhef suil tA veds kealtaterh aftet foolorihet er si ve

SO 0 B SR PRl G Sl s
any of cl ai ng;is3@ay dnlstsEQE dg'ﬁ:ﬁﬁﬂ&a@%ﬂ i.b%ﬁ@{p:’?ﬁéﬁ'g@%ﬁ %@%-1 PEnoYse

clainmed in claimi48 or 49 cterl In t tic O protein
or deri vati veoilsdissethible).a qliant iemyoal ©f Odoilsg B 0aad 0 Chrywasddeerminedar y

2005 WO 02/ 10356 PCT/ ERP01/ 08359 .preferabl.y. in a quantity of 0, 02 to 100
10 per appl | IRV BRINCIERR Yhol 1P (I endppiG dtiereies P earheausiht 8F Fishi ng
machi ne. 51. sW&d @hdt thenadiwambd VbSsdlTsHP e 8farfify WEGhtV6r Heald®edl iwasany of
claime 1 to 15 on its own or together with at |'east one ot her detersive
agent or 15n related to the difference in weight between the uncleaned vessel and its

starting weight. This relation may be regarded as percentage removal.

The results obtained are set out in Table 6 below where they are
shown as the averages of 9 measuremenis for A and B and 18
measurements for C. They are a direct indication of the contribution of the

20 enzyme present to the cleaning performance of the detergent used.

Table 6.
Basic detergent containing A B C
% removal | % removal

Amylase essential to the invention 6.2 91.2 95.8
Termamyl® 3.7 53.9 15.7
Duramyl® 2.2 78.8 35.5
BAN® 3.7 69.1 34.2
Control without amylase 4.3 31.7 0.6




5 active substance supporting the cleaning effect in a deiglmaaty Wos5C! eaner
consisting of nore than one phase for activating those or other phases. 52.
Use of the anylolytic protein or derivative clained in any of clains 1 to
15 on its own or together with at |east one other detersive agent or an
active subs C rting the cleani effect inad | eaner
10 contai ni S{gae(ﬁéi@@ﬁat ed i ngredient ngor r el easi ng tﬁbﬁﬁgéﬁi@géﬁ% from
the capsules. 53. Use of the protein or derivative clained in any of
claims 1 to 15 fdhesefesuliseshavethatdife peamytase fican Sasfiuis spe Anedi(B&M pr oduct s

in textile acture, .nore rticularly for desizing.cotton. 15 54. A
orocess. for "PRabers: Hupaidly &6, Bfohe” B Boniisd” Reftegl st dleertigano
‘charact eri zedrfofmbR&s agBiRsPaIPIRES sBIls RedishRhiNe ddtaidants hn4sary, of claims 1
to 15 is used therein. 55. Use of the protein or derivative clained in any

of claims 1 to 15 for the production of linear and/or short-chain :
oli gosacgha:eifgﬁfp[ 56. Use of the protein or derivati've clained in any of
claims 1"to oF he hydrol ysis of cyclodextrins. 57. Use of the protein

or derivative cl ¥egedlsi withryaref sbaihnudades Weré Qrovideteadh thel sanaol ecul ar
wei ght conpounds from pol ysaccharide carriers or cyclodextrins. 25 58. Use
of the prot 8PS @ Wethe Rrecading &ixasple Anchyvashed| af RE°G. t bheleaytingt he

ducti _ g ; : :
Ger i vat i ve CPatians RO G o ARFion Bf 66 EtbBenty vt R cdBpPBLEIO 0L ot
feed and/ or trosensflthé pecceding Estarmiles. 60. Use of the protein or derivative

clainmed in any of cl ai .1 to 15 for 30 djssolving starch-containing
adhesi v& bonds. ééteﬁétvﬁrlgv@a,z@@srqmp‘@i/%%%'eilwsp@ﬂ#%ﬁo@f@ig@ 81.in

i med 1n Sharbfo of 8iC8 Spafy 8] I IE 0 Eng b dBireaR Ok EcoRy IS
02/ 10356 SEGuRNGH FROISEIand1Q (vasHdeieahinsdngmavindétrigaliein %o lafain asfiti Akt i en'
<120> New agwmgnlp)(et I4C 'ﬁ% gseui{srgbr?a%ae%i ellrleusset out in Table 6 below where they
are shown as the averages of 9 measurements for A, 10 measurements for
15 B and 18 measurements for C. They are a direct indication of the
contribution of the enzyme present to the cleaning performance of the

detergent used.

Table 6.
Basic detergent containing | A B Cc
% removal | % removal

Amylase essential to the invention 8.3 97 99
Termamyl® 6.7 95 53
Duramyl® 6.9 95 89
BAN® 6.2 92 77
Control without amylase 5.3 71 27

20

These resuits show that the a-amylase from Bacillus sp. A 7-7 (DSM

12368) is superior to all the other amylases tested in its cleaning




and detergents/cl eaners contai ning enzyne <130> H. 4713 /og8h434R 2005150>
DE10036752 <151> 2000-07-28 <15Q>_pE1003. 6753 <151> 2000-07-28 <160> 2
<170> Patentln.Ver. 2.1 <210> 1 <211> 1552 <212> DNA <213>..Bacillus sp A
7-7 (DSM 12368) <220> <221> CDS <222> (1)..(1551) <220_~ <221>

mat - pepti de < > (94) <400> 1 -afig Aga aaa cgt aaa aat.gga tta' atclagt
att ' Met Ar &Vé@/;bé%é_ys Asn"dy-Leu I'P& Sex 11e -30 E’GﬂgEPQQ/Qﬁ%QCtt aca
tca ata cot Lau Val Leu Thr Ser Ile Pro -15 -10 cat'aat ggc aca"aatgga aca
H s Asn d yTherfpsna®e apainst Blicthaee Lsmils in20isR@RSEROLLGBG66tss mveA Jt 3 ( DSM

123_68) dishwashing temperature of 55°C.

Description of the Figures

5 Figure 1:
Alignment of the amylolytic enzyme according to the invention from Bacillus
sp. A 7-7 (DSM 12368) with the three most similar amylases.

In Fig. 1,
1 = amylase from Bacillus sp. A7-7 (DSM 12368)
10 2= mature amylase from Bacillus sp. # 707 accordihg to: Tsukamoto,

Kimura, Ishii, Takano and Yamane, Biochem. Biophys. Res.
Common. 151 (1988), pp.25-31

3= amylase of SEQ ID NO. 1 from WO 96/23873

4= amylase of SEQ ID NO. 2 from WO 96/23873




this new anylolytic ttg gca ttt ttg 48 Leu Ala Phe Leu "¢ Jdhugitadosa 9ca
aac Phe Thr - Ser Ala Asn -5 atg"atg caa tat ttt Mt ,Met @n Tyr Phe

10 cca aat gac ggt aat-cat tgg aat Aga tta. Aga Pro Asn Asp G_y Asn Hi_s
Trp.Asn Arg Lau Arg Ya :_ 20 2-5.--_ gta gaa gca.cac 96 Val Gn Ala His

-1 1 gaatg t 44 du Trp. Tyr u 15 tca gat Ser_Asp 30 ctt aaa
gat aaa ggg%ghaé%(éggﬁég gtt tgg ata cc§ cot Lau Lys AE[Q-*I-_/F 0@%315% Thr
Ala vVal Trp Ile Pro Pro 35 40 45 ggg get tot caa aat gat gta ggg tat gga
gac tat gat CIAAWIS a "Sex @ n Asn Asp Val Ay Tyr dy Ala Tyr Asp 50 55 60

gea $§ﬁ 22}0 1192 Qﬁﬁgf;ﬁ;g%@%itﬁ 99 8RS Hid Sh8udid: Whien S8 % [18Ls93t 288

96% identical with the amino acid sequence shown in SEQ ID NO. 2.
2. Amylolytic protein with an amino acid sequence which is at least

5  98% identical with the amino acid sequence shown in SEQ ID NO. 2. |
3. Amylolytic protein-with an amino acid sequence which is at least
96% identical with the amino acid sequence shown in SEQ ID NO. 2 in
positions 32 to 516.
4. Amylolytic protein with an amino acid sequence which is at least

10 98% identical with the amino acid sequence shown in SEQ ID NO. 2 in
positions 32 to 516.

5. Amylolytic protein derived from a nucleotide sequence which is at
least 85% identical with the nucleotide sequence shown in SEQ ID NO. 1,
more particularly over the partial region which corresponds to amino acids

15 32t0516in SEQID NO. 2.

6. Amylolytic protein derived from a nucleotide sequence which is at
least 90% identical with the nucleotide sequence shown in SEQ ID NO. 1,
more particularly over the partial region which corresponds to amino acids |
3210516 in SEQID NO. 2.

20 7. Amylolytic protein which is identical with the amino acid sequence
shown in SEQ ID NO. 2 as a whole and/or in positions 32 to 516 and/or
which is identical with an amino acid sequence derived from the nucleotide
sequence shown in SEQ ID NO. 1 as a whole and/or in positions 32 to 516.
8. Amylolytic protein fragment or amylolytic protein as claimed in any of

25 -claims 1 to 7 obtainable by deletion mutation.
9. Amylolytic protein obtainable by insertion mutation or amylolytic
chimeral protein consisting at least partly of an -amylolytically active part of
a protein identical with the protein or fragment claimed in any of claims 1 to
8.

30 10. Amylolytically active derivative of the protein claimed in any of
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gat att19at AmylQigic prieingrdesvative gs slaimedrinalymri2, charagierized, Al a

I1'e Asp fBhaf¥R microorganism is a gram-positive bacterium.
14.  Amylolytic protein or derivative as claimed in claim 13, characterized
10 in that the gram-positive bacterium is one of the genus Bacillus.
15.  Amylolytic protein or derivative as claimed in claim 14, characterized
in that the Bacillus species is Bacillus sp. A 7-7 and more particularly
Bacillus sp. A 7-7 {DSM 12368). _
16.  Nucleic acid coding for an amylolytic protein of which the nucleotide '.
16 sequence is at least 85% identical with the nucleotide sequence shown in
SEQ ID NO. 1, more particularly over the partial region which corresponds
to amino acids 32 to 516 in SEQ ID NO. 2.
17.  Nucleic acid coding for an amylolytic protein of which the nucleotide
sequence is at least 90% identical with the nuclectide sequence shown in
20 SEQID NO. 1, more particularly over the partial region which corresponds
to amino acids 32 to 516 in SEQ ID NO. 2.
18.  Nucleic acid coding for an amylolytic protein which is 100% identical
with the nucleotide sequence shown in SEQ ID NO. 1, more particularly
over the partial region which corresponds to amino acids 32 to 516 in SEQ
25 IDNO. 2. .
19.  Nucleic acid which codes for one of the proteins or derivatives
claimed in claims 1 to 15.
20.  Natural organism forming one of the proteins or derivatives claimed
~ in claims 1 to 15 or containing nucleic acids coding for those proteins or
30 derivatives.
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positive bacterium is one of the genus Bagcillus, more particularly Bacillus
sp. A 7-7 and fnost particularly Bacillus sp. A 7-7 (DSM 12368).

24,  Vector containing a nucleic acid region according to claims 16 to 19
or a nucleic acid region which codes for one of the proteins or derivatives

10 claimed in claims 1 to 15. |
25.  Cloning vector according to claim 24.

26.  Expression vector according to claim 24.
27.  Cell containing the vector claimed in any of claims 24 to 26.
28.  Host cell which expresses one of the proteins or derivatives claimed

15 in claims 1 to 15 or which can be stimulated to express that prbtein or
derivative, preferably using the expression vector claimed in claim 26.

29. Host cell as claimed in claim 28, characterized in that it is a
bacterium, more particularly one which secretes the protein or derivative
formed into the surrounding medium.

20 30. Host cell as claimed in claim 28 or 29, characterized in that it is a
bacterium of the genus Bacillus, more particularly of the species Bacillus
licheniformis, Bacillus amyloliquefaciens, Bacillus subtilis or Bacillus

. alcalophilus.
31. Host cell as claimed in claim 28 or 29, characterized in that it is a

25 . gram-negative bacterium.
32. Host cell as claimed in claim 31, characterized in that it belongs to
the genus Escherichia, preferably to the species Escherichia coli and more
preferably to one of the strains E. coli JM 109, E. coli DH 100B or E. coli
DH 12S.

30 33. Host cell as claimed in claim 28, characterized in that it is a
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forms the protein or derivative, more particularly the cell claimed in any of
claims 20 to 23. ,
35.  Detergent or cleaner, characterized in that it contains the protein or ,

10  derivative claimed in any of claims 1 to 15. '

36. Detergent or cleaner as claimed in claim 35, characterized in that it
contains 0.000001% by weight to 5% by weight and more particularly
0.00001 to 3% by weight of the amylolytic protein or derivative.

37. Detergent or cleaner as claimed in claim 35 or 36, characterized in‘

15  that it additionally contains one or more other amylolytic proteins, more
particularly a-amylases.

38.  Detergent or cleaner as claimed in any of claims 35 to 37,
characterized in that it additionally contains other enzymes, more
particularly one or more proteases, lipases, B-glucanases and/or cellulases.

20 39. Detergent or cleaner as claimed in any of claims 35 to 38,
characterized in that it consists of more than one phase.

40. Detergent or cleaner as claimed in any of claims 35 to 39,
characterized in that it is solid and in that at least two different powders or
granules are present in admixture with one another in an overall lose form.

25 41. Detergent or cleaner as claimed in claim 39, characterized in that at
least two solid phases are joined to one another, more particularly after a
common compacting step.

42. Detergent or cleaner as claimed in any of claims 39 to 41,
characterized in that at least one of the phases contains an amylase- |

30  sensitive material, more particularly starch, or is at least partly surrounded
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WO 02/ 1036. awd/or at least one of the enzymes present and/or at least one of the otherl
5 components present is/are encapsulated on its own or togeth“er with other
constituents, preferably in microcapsules and more particularly in
microcapsules of an amylase-sensitive material.
44. Detergent or cleaner as claimed in any of claims 35 to 43,
characterized in that the amylolytic activity is modified by one of the other
10  constituents of the detergent/cleaner, more particularly ‘stabilized and/or
increased in the contribution it makes to the washing/cleaning performance
of the detergent/cleaner.
45.  Process for cleaning textiles or hard surfaces, characterized in that
the amylolytic protein or derivative claimed in any of claims 1 to 15
15  becomes active in at least one of the process stebs.
46. Process for cleaning textiles or hard surfaces, characterized in that
the detergent/cleaner claimed in any of claims 35 to 44 is used in at least
one of the process steps.
47.  Process as claimed in claim 45 or 46, characterized in that the
20  amyiolytic protein or derivative is used in the process step in question in a
quantity of 0.01 mg to 200 mg per application and preferably in a quantity
of 0.02 mg to 100 mg per application.
48.  Use of the amylolytic protein or derivative claimed in any of claims 1
to 15 on its own or together with at least one other detersive agent or an
25 active substance supporting the cleaning effect for cleaning textiles or hard
surfaces.
49.  Use of the detergent claimed in any of claims 35 to 44 for cleaning
textiles or hard surfaces.
50. Use claimed in claim 48 or 49, characterized in that the amylolytic

30 protein or derivative is used in a quantity of 0.01 mg to 200 mg and
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preferably in a quantity of 0.02 mg to 100 mg per application, preferably per
application in a dishwasher or washing machine.

o1.  Use of the amylolytic protein or derivative claimed in any of claims 1
to 15 on its own or together with at least one other detersive agent or an
active substance supporting the cleaning effect in a defergént or cleaner
consisting of more than one phase for activating those or other phases.

52.  Use of the amylolytic protein or derivative claimed in any of claims 1
to 15 on its own or together with at least one other detersive agent or an
active substance supporting the cleaning effect in a detergent or cleaner
containing encapsulated ingredients for releasing the ingredients from the
capsules,

93.  Use of the protein or derivative claimed in any of claims 1 to 15 for

Asn Asp.

.. 135
Ay
s Pro

the treatment of raw materials or intermediate products in textile

manufacture, more particularly for desizing cotton.

54. A process for liquefying starch, more particularly for producing
ethanol, characterized in that the protein or derivative claimed in any of
claims 1 to 15 is used therein.

55.  Use of the protein or derivative claimed in any of claims 1 to 15 for
the production of linear and/or short-chain oligosaccharides.

96.  Use of the protein or derivative claimed in any of claims 1 to 15 for
the hydrolysis of cyclodextrins.

57.  Use of the protein or derivative claimed in any of claims 1 to 15 for
releasing low molecular weight compounds from polysaccharide carriers or
cyclodextrins. '

58.  Use of the protein or derivative claimed in any of claims 1 to 15 for
the production of foods and/or food ingredients. |
59.  Use of the protein or derivative claimed in any of claims 1 to 15 for
the production of animal feed and/or animal feed ingredients.

60. Use of the protein or derivative claimed in any of ¢laims 1 to 15 for

dissolving starch-containing adhesive bonds.
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61. Temporary bonding process, characterized in that the protein or

derivative claimed in any of claims 1 to 15 is used therein.
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