1 DESCRI PTI ON TI TLE OF | NVENTI ON: METHOD OF SCREENI NG DAMP- DRY
MALODOR | NHI Bl TOR AND METHOD OF EVALUATI NG DAWVP- DRY MALODOR 5

| NHI BI TOR TECHNI CAL FI ELD {0001} The present invention
relates to a nethod of screening a danp- dty 10mal odor inhibitor and a
met hod of eval uating a danp-dry mal odor inhibitor. BACKGROUND ART
{0002} Fabric products, for exanple, sanitary products such as towels
and 15bedcl ot hes, and garnents (hereinafter, in the present
specification, also sinply referred to as "fabric products") provide
a confortable sense of use and wear gegspipponhen the products are
kept clean. Furthernore, fabric products such as sanitary products
and garnents are materials that are put on human bodi es, and towel s,

bedcl ot hes a N bei i irect act
20 wi th harman BoapEdNVERBBR R TRE0 S st e e sl el EAS00R

vi ewpoi nt of i@ FOR ANDIFEPHOIFOR EPAISIATING BISARDRY AP CHOR
enhanced recent social requirenents for hygiene, the public Interest
i n keepi ng f BHMIBETPRoduct s such as sanitary products and garnents

cl ean has increased. {0003} 25In recent years, as consuners build up
nore interest in the living environnent, it is desired nore than ever
to renove anypgpplieagafELpdors (in the present specification, also
referred to as fou% F gor") of personal bel ongi ngs. The odors that
cling to fabfd0®1products, for exanple, sanitary products such as

towel s and bedcl ot and nts cl ude ext rnal fact ch as
cigarettes, as wel ed%feﬁﬁ%a OPa[EWﬁ'%qot%@?@rd (?Ffe@”m%a ocrﬁ’

human bogy, Hﬁ!cfd&rﬁfﬁ@oufbrr%gklfaeﬂeﬁ%drcﬁ%%%thsﬁn 8 Q1af{p- 8@%&%8( AHBRES -

Fabric products that are brought into direct contact human ski n,

5i ncl udi ng undercl ot hes, towel s, handkerchiefs and the I|ke or

fabric produ v potential to absorb or attach sweat

cont ai ni ng séé@ﬁ%ﬂggpﬂgbgg?substances and the |ike, nay produce a

met-and-dirt?oggg tcloth-mal odor-1like characteristic malodor in a case
aund

where after ry, laundered fabric products are left untouched in
a danp pl ace such Fabrictpeoducds,der @taraple,asmniiem produsisisunk agdowdlsfand a

| ong ti he case of havin een er i ndoor s ase, of
v, 0Bt t ehedRRngS candt Sariiegts ginanas, e pigsehsaeqifoats, 585 Sinfbly
i nsufficientjgy t

cal l ed a danp- %ﬁrjéyd %%g%ﬂéﬂl&prﬁggétﬁﬁsp?gwggb?gﬁﬁ gggn%gbﬁiggﬂ?gn? %rg(%’\ggalby
suf fi ci ent | ysehsatiog whiea thabroductﬂmﬂd@pscleanmeﬁmtherm fabric prabucis such
products which have bee uf f C|entl ried a no .
e dry i Guisr Ay Brechsbnd GBI e eier e Rl ATE Lt 6B duen bagies.
due to sweatgnd Ruel9 bebbRitdsshd HhBSike P@ugéd’b)'ir%iﬂgq{rotﬁ@% M8 diteLriMHRsLt

| f fabric products once produce thls anp dr dor,” the danmp-dry
mal odor 2fan Wwith hemaortadidsy dhiendfoi, dds Impcsftafnt ememmmhdwwwt@mttcé
fabric products after |agundr the wet-and-dirt st cl th-J'ke
danp- dry. ol 608 1 esRanigss Wataials cigan: Hionp e prhdnced Tete saoish
danp-dry nel edafehBals bPhPSENe the plERLintFBH .#ﬁe@ﬁlﬁgw&ft ;steauaglsucﬁ Bsa
case where fabric products  are dried indoors, but also in a case
where a dryesanitanapndsbisremdngecnents ¢lean has tactemgetienper at ure dryi ng
function is E@gg and even in the case of fabric products that have
been dried o br if the fabric products becone danp. 25A feature
of the rggurrent I ' I II®ideot
qﬁ‘f@céﬂl‘t e ?gegn%darﬁérisb@n&ﬂ tmér@?nt@?% DiPhe Irggred

produced, or nostly reduce ric pro uct has been | aun
and suffi ci esrinpndrangdt |sldemadzmore trearf exlar ite reonovdiugty pinpldag=ed otbes (in the

F?Lgfgrtgnkﬁprbg%@tbeﬁp@wg}f dar%qrggﬁerrédeﬁ” i e O AT Belongings.
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as undercl ot erc or t owe are re uen



10 there is a demand for an agent which inhibits the danp-dry

mal odor. Also, there is a demand for the devel opnment of a nethod of
screening a danp-dry mal odor inhibitor ang a nmethod of evaluating a
danp-dry mal odor inhibitor. {0004} It has been hitherto reported that
the danp-dry mal odor is a conplex 15 odor conposed of the "nold-1ike
mal odor" of nedi um chai n al dehydes, nedi um chai n al cohol s, ketones

and the |ike, the "sour mal odor" of short-chain fatty acids,

medi um chain fatty acids and the |ike, the "fishy mal odor" of

ni trogen conpoweld anddsedcoittds)and gapoemdsincladd extetinalfactbas suchadst gigarettes,

acids in particul ar have a hi ?h degree of contribution ésee
Non- Pat ent LiaﬁéfYQithPr‘@teﬂ‘al fagtp %?Wﬁ@”%%&?@’h‘?u@@n PPeheriich are

describes th J 0, 8'@:[{? dry mal odor is
specul at ed tgpond’e%'qgg b%re?%é%@o tl%géabtrf&:bgi) atty acids having a

branched struct ur eFabriidproducts $hatare browthtirto diraciccontes evitarreinadrs skin,
contained in the foul odor of human sweat or the |like. As indicator

subst anced f §iclidiag HaAYCIHREsHERvERIBMangseichipss ﬁi‘%él’lse e, prfabyicgepduets that
| udi 4- 5 d
(see Patent DEYSrgcleiRl Al duedl RualRoniibG B B ouARER 201 1

known as a cetmslaams afd metlmenmaﬁﬁ@dm at-and-dirtyt dusadlothem@)odordikk i t
is also known that the 4-nethyl-3-hexenoic¢c acid is produced from

terpenes by ANeRSFSEAMARSCrdba Pae siere Aiter RUTHRY. BNdelBRdaRTS PORYSE
I
pr oduct i on_ of % R0 pIAACHERC a3rf pRGREEh b i IR fliRigimagyine

di scl ose10 he tutefoatai long bﬁfey\lmethe\oase oﬂsawn@deeoﬂnéaimo@ urdtha a:uslem:ﬂhagmg
t he 4-net hyl - 3- hexenoi c acid and the recurrence of the d

mal odor . Fur sﬁﬁeweéw&hﬁem@nsweﬁb qr i thereasedf inaifficignily S products.
G dry mat QHBRIGRBY SR ey 3 deio-BRfmBlodE, 20 s R it bk Todty

LI TERATURE PAlifahEted Bireafficiehdy d6idddeTabRapmiluctsi t eloalever elen for fabric
JP- A- 2009- 244094(" JP- A’ nmeans unexam ned published Japanese patent

appl i cat i on) PrgdusH whichdaxe been suffigiently giged and dronwkicb Aapamp-dry malodor
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nal odor i nhi Husteloticiike Hempaire emeodaras ilesly entdoyr i this timeyof macur&tmy\ a
Further, the present invention resides in to rOV|de a met hod of

eval uat i 89 adaBwpdRyryRiREP At iSRRI IGEUT wym RIRdyaesl Rpdphdinya case

mal odor i nhi a V.

accur acy. ﬂ’ﬂ%%h?%%@&%‘ﬁ%ﬁﬁ‘%@%%fé e R he ber o B
above, the i mashingraacting havipg eSanttempemmlemlngmmmmeds ased]candmyen in
investigation fromthe viewoints of the causative substance

causati ve ba@ﬂ%?@%? ofakrig Wé’dHﬁ“éHB?ﬁ hayedieep < Bdraneorssit m‘f’é‘aﬂ'&%ﬁf%“ﬁts
mal odor . ldltamﬁ egardi ng the causative substances of the
danp-dry rral ogor ough nmedi um chain branched fatty acids such as
4- net hyl 28- 10hexaA@eatu&cmﬁihe%mwmyba&rpderyMDdolaresdn that the malodor is not
5- et hyl - 2- hexanoi ¢ acid, and 5- nethyl-2-hexenoic acid have already

been known, fodh@edf@ruﬁestiw%ua%ﬁmfgaf §@r0®%9ﬁPPBBJW§Fﬁﬂ @ndici d
in parti cul a%uﬁu%%nﬂ Qﬂé&' CHB\%vé/r {h%"‘l‘a[)ﬁé\él g?dslug%{j?%ﬁh!f&@ fildeled &fly ‘é!y

ot her subst ances, I'n tausa ance er nor e;

was found thatec@ﬁmgg:iatrl‘i;@. dﬁimreiwenadlmﬁpmy rreal IR W k@t todeaprodlibediwvien

mal odor that rel apses as a fabric product sufficiently dries and then



6 the inventors of the present invention have newy found this. The
present invention was acconplished based on these findings. {0009}
The present invention relates to a nethod, of screening a danp-dry
5mal odor inhibitor, containing the steps '0f: bringing m croorgani snms
having a 4- nethyl -3-hexenoic acid production capacity into contact
with a test substance in the presence of a sebaceous dirt conponent;
detecting the production of a danp-dry mal odor-causing substance by
the m croorgani sns; and thereby selecting a test substance having a
danp-dry mal edpi dr@tﬁ'ﬂ.‘:é?é bRS Mofé&ﬂﬁtd \QQrer{SHQIOﬂa@htke foralong'ﬂr‘ﬁé hQlowda?,
present invention relates to a nethod of evaluatin

mal odor i nhi tablﬂorprodxmts aileh agundmcbttlmss halhdkemmafglmrgowelerwbncgane 143

h 4- h g t t t t
bth s test DaAteuNoAdG i b Toar SubaRd st ded v o e
detecting thﬁe rén}?ig“a’ridoé‘sﬁért emthéﬁvﬁhyué@éﬁ%o%r&%%bﬁgcééﬁé Or‘iﬁat

by the mcroorga and t hereby evaluating 'thé d
i nhi bitory fonct thiswdarhpidme m%@dorsmbmdameat th¢ @@dddor comes to rEcurtdw:ng use.

t he present [nvyention relates to Kit r scr.eeni of
Tt onor 1 nhi ERCERHGR: &8 WA ol Ses R HrRTiog sdeasas. Biedniansty
M Cr oor gani s ik cfdh 8Y tHad#nd-d Frﬁ)’ddo?té?ﬁ?é%%&eééé d IHBFHB%% §rfHibi

hi
capacity. Fur t her, ﬁg present invention relates to a YJ tIS
eval uati on odampdhyrmaim@ornmia)ldmorﬁanhidireajrfah:rmnradmtagoaassrmmmamaislce

dirt corrponent and m croor gani sns, havj a 4-net hyl - 3-hexenai c acid
pr oduct | on CHpELIAYP-oRg ﬂ@@%“hﬁigﬂﬁqﬁs & 1 fistied BT wsgosey
w th higfpyac rr [rg}{ 5%((?
eval uati ﬁ% a ae;‘rp%}’a ggM?rg?% or | b| torfmg%lt%ﬁqeé g@gsen 9ﬁljar[f\gjeorl;t [ élr?o % eée
danp- dry nal sdodemahd forttoe ylef/ejopmeohofcﬁ metheaingd-sdraening @ demprariinbdioder
can be eval ua con en| ently . with high accurac {.00,
G her and T uATPT Bd B REBoL b el 48erory ARG PRS- wi 1
appear nore {grr@lo fromthe fol |l owi ng descr| ption. MODE FOR CARRYI NG

E

OUT THE | NV 10{ 0014} The nethod of screening a danp-dry
mal odor i nhi bitor Ibliag h@mhiﬁmtmtrebnﬁe«hthajme:dmhaidm metieqs i9é coriphayi ng

Speci 11 GBI oREgR LR oL S 6P GORIERA0 R ERBUET PO R dp DR apedium-
with a test subsLRBABIS Retbhes PREFRING, e %od H@@‘o%vsof@hbh GRIPRRGHoids,

15 detecting the production o y nma or - causi ng subst
by the nm cr omeguni-shain fattgdadzldszaedjzhesld-teemd ‘thamws:tor'sabmtrag@eccbmpom@s,

danp-d | odor inhibitqry f t A t hod of
Screeni ng a @M FORROHEED wﬂrﬂ%ﬁ%ﬁ}”owﬁ Tall S brRer a1 VR gh
accuracy SCrgedbpf 9&5ntﬁb9ﬁ’cﬁp EXWNJRPARA Lfteﬂahf?étlﬁo Mﬁ&ﬁo e, Nan-Patent

conveniently carried out. urt ernore, e net eva uat 1 ng a
danp- dr yZOmI Iatbmaturmﬂndescmeaihat amqymre@mmonemt/ehmecmnuﬁdtyanabdst Bps of

b 4NVB t t
ont ger it resre R BlRe Pt LRSS Sras ARG, lhshattRd
conponent , dﬁm&ﬂew o %QFB«'ﬂétS Ofan@l tﬁggaoaféras@'ebﬂémeaqw% f&»@l odor

substance by the m croorgani sns, there eval uating the danp-dry
25mal odor i ndfi Hinba wéatmrtth@hk@f Ashmdtoaﬁir saslbkrhanae&:mrtm:dmmdfdng mMadoddre

met hod of eval yating, a - dr | odor ibitor of th resent .
ouonti on. - 1Gr0s M 1A 2GR i Ameahykb SfesSiaaan 8us Bepa pitagrio
a cand e hi r N

eval ualtlcbcaistn o% gﬁ%tegla(%egiage |t8 re' Qh: EP%%r?e?Hﬂ%%?é%%g%gfy? Hgturally
subst ance caimdvm ama\oempenehyofamrmne(memon Paewblitdraturdn 8), mnedeintalso

speci fication, mal odor" means a nml odor t i
ggner ated frmﬁ“é{‘ &'ébﬁ] B"feg}gﬂ@rh ’??”8'%%%'W@%Cet%féoméﬁﬁpﬁee%g&duct
oLhat has DaRRBdishe @O BEGH | ABLIE | HELel: holbiifttatfEs b nét

case where th ric product becones the



may be referred to as a "recurrent danp-dry nmal odor” or a "recurrent
mal odor” in 15the present specification. The danp-dry mal odor
that is produced because of insufficient grying after |aundering of a
fabric product, is a conplex odor of a S (sulfur) odor, a N
(nitrogen) odor, an al dehyde odor, a lower fatty acid odor, and a
medi um chai n branched fatty acid odor including the 4MBH odor. The
recurrent wet-and-dirty 20dustcl oth-1i ke unpl easant odor that recurs
froma fabric product due to the noisture of rain, sweat or the like
after the fabeseriger ardughesiahe besshasishi bttihe prdguativh @f teod@hpirp atadoddne
danp-dry mal odor, is nostly the nediumchain branched fatty acid odor

whi ch is mai AP, dsedibaratuses daaohmisriosadie refatipndishueemvainds Kiodsef ety
| od h : . ]
oty 25 pr ane iiHfuding B 4-njdifins AO8IGR Keid Big M FAREABEIBE tnStarpo-ry

danp-dry mal edsdori nELitieesndrahthbid isoro instacel amevisisg eaheitiod of s8odening a
prevention of the production of a darrp-dr% mal odor. In the present
P

i nventiond® t Aempednhmaoderrinhibtion and graibedpf exalualingyd damedry onalefarhe
i nhi biti . - dry. mal odor, ticularly the 4MBH
odor . as 1 he I BES B S e | B L h ety - 3 hexeno ¢

acid" has cis- and trans-isoners as 5descri bed below. In the present
i nvention, the conmpound is intended to include conpounds of both the
ci s-structur@%@&?ﬁ@ LITERATYREUCt ure. {0017} 00 {0018) 10There are
no particul a i1 i he action mechani sm of the "danp- dry
mal odor i nhi EﬁLrlng-lt ?ﬁ%@@?é ent invention. Exanples of the action
nmechani sqp of {Gdusf}]danp-dry mal odor inhibitor includes sterilization of
m croorgani sns that cling into a fabric product, prevention of the

L g . !
conver si on oPatsudbfteralwsuinBrA-2RB24RE4 (-4 sreans unexamings published
product to a - dr I = causi ng substance, deconposition or
conver si on ofjggé%as%pgaéé@aﬁ’gﬁ%a(}gﬁcausi ng substance into an odorl ess
subst ance, apdtamsikengureq2: aPdasp-1apsmal odor. The acti on mechani sm of
t he danp-dry mal odor_inhibitor in the present invention nmay be of any
ki nd. {00191 NEBVHRATENTEI&aHIBES havi ng a 4MBH production capacity”
in the pﬁgseaodnsgventi on includes the mcrobial cells thensel ves of
m croor gahi s ving a 4M3H production capacity, as well as crushed
cell's, a m cnebiRdtestliferstuld Urigadihaiad Sodoga,UTae ©dtergent OurbingRialotdr in

from m croorgani sns having a 4M3H production capacity, and a
processed pr Lawndwé}rwngéﬂFr@@nan§¢s,s%mera§e'af% P%l d3enz\i%e1185
{0020} 10 ) L LM Cr ' '

production c QB Qéﬁ’?t%{iﬁ{ae? é}tﬂ geoé'slg@t‘:?%&b ﬁ% Og]rh%s%rﬁ Fgcl?rgbiﬁf FE%\(%\AH%S%E%B@%S’
descri bed. Thed ®iaRefiMedy Bakkisttl (R00D), . ¥a8 i ons on the net hod of

obt ai ni ng m croor gani snms having a 4M3H production capacity, but

exanpl es2@ hereof include: (1) a nethod of performing a 5 sensory

eval uation o Ik 1~/Nd consequently isolating a m crobial
strain from gdf@gﬁ?? dg]reggggg\ﬁtl%gt emts a danp-dry mal odor; (2) a

nmet hod of | STECHMICAY RROBLEANI sns that exist in a fabric product,
measuring the 4M3H production capacity of the isol ated
ni cr oor gani s#9074nd sel ecting a nicrobial strain having a 4M3H

producti on capaci ty, : . i ng-the dct on
capacity of m croo-r%%éfé)ssﬁ@t 'Hﬁ%ﬁ%a@é‘dgggﬁﬁ%@ﬂg[e%dm @%ﬁc&%g&q’%é
envi ronneht dampcdiyinigidddriniibRorrbe Wi deAip-gle peslbd @TidhibAmidcan be
selecting a mcrobial strain having a 4M3H production capacity; and
(4) a net hodsefeepsdparyaiientyeviteligB @eeurscyi | Byithsy, be reeprtdnvetiap
gene seguenc ' t 2ne i K in . i
o seuenC e oS R FRHEAEPo el S5Oy IS KRN
hi gher sequepgghstheidadip-giy. m&oaboehbrRohSRcliwvtaroba e ddBatenrooavsiieatly
capacity may be sel ected by any one nethod anong t he nethods



exanple, towels, T-shirts, pillow covers, and underclothes are
collected, and 11 fabric products fromwhich a strong danp-dry

mal odor can be perceived by a sensory eva,\_l> uation are selected. The
sel ected fabric products are cut out to a certain size (for exanple,
5x5 cm 2x2 cm), and the fabric products are added to a lecithin
pol ysorbate (also referred to as LP in the present specification)
di lution 5(manufactured by N hon Pharmaceutical Co., Ltd.),

physi ol ogi cal saline or the like. Subsequently, an extract liquid
obt ai ned by gfthmhid8cdusady at ed on an agar medi um such as a lecithin
pol ysor bat e- added soybean casein digest (also referred to as SCD-LP
in the present specification) agar nmedi um (manufactured by N hon

Phar naceuti c pot at o dextrose agar (also referred to
as PDA in 10§Wﬂpﬁﬂﬁ%§%kﬁ% cation) nedi um (manuf actured by
Bect on Di cki Co.), and cultured for a certain tinme (for exanple,

35C, 24 hours), and then mcroorganisns are isolated fromthe
col oni es % hus obt dnnvigw of the points Thecnted awyemherivtarddrssif the presenius

i sol ated are.inocul ate uredo a, fabric,product th has .
boon used anlIVERGH et s ot Pustiibd For pByitions M tng ety
cutting a tO&‘@éstéﬁcéshéadéaJﬁ@eWﬁb@Hahéﬁd PREAERMRIA bE 8L UrRIncE ¥ the damp-
production of a damp-dry malodor, to a certain size (for exanple, 5x5

cm 2x2 cn) drydnaloder.| iAs aesuiteragardipg dresausative h@ommma@mfa}he dampidry

bj ected 1o ol | t i qui d f
S ebacooue_ i PEsRtEHEN Mstidadhain anthedtati Sids Bubh e FRERES: ng
danp- dr yqgral ﬁéseanoas £cig el ARUA Mo RNBRSAIED heRHALURKEABIC o rahe scase

where identification of the various mcrobial sStrains that have been
sel ected i s methyi-2dwxenbierasichihavenalrdadyi reeni koownoit walsdountbtivat anoagitoese,

nmet hod. Howeyer identifi. atlon can, be carrl ter ni ng
T base sequendeehiiotheriidaui i bRMaBtnaE aGRnls ik tibslr Al e
regi on of 16&mpNedaAfeothBr SuR&GIRS! SRR isBfhath BARALPESWRASScavi ng a
| ength of 25 about 200 to 500 bp in the D2 region of LSU (Large
Subuni t) |n Buthergwse, itiwds émedythahemong theedareprdey sialddoss, iat necofrentdamp-

bese STyt B BESSRIN B EAe, RETARER St AL Bl Sopes

al so cal CU' ai £dp big dﬁb!&ﬁoﬁtr&?&%rbéuééﬁ \Qh@ﬁltév@ﬂ aﬁé?tr@@é}ﬁﬁ»ﬁwgmalodor has
software, Clustal W (http://clustalw ddbj.nig.ac.jp/top-j.htm),

the 1ike. {ob)@ez}swﬂé&entlyﬁénloatelchai@rdfylmg]eaarfmufardm(:m)orgmmsIsudn\@fln the
| at i 5.1 hat i st b duct

the aNBit pr oAREEPERUSHBLR Rl ar FHen a5 fuabhpirBr SRS aRtor

sel ecting a @&fr@?suﬂdstaﬁﬂglfﬂanhé\ébaﬂcébﬁ'\ﬁﬂﬁchr%Hér‘it'@maﬁﬂ@@ﬁi thiéfaid |

be expl ai ned. hone or the like, fabric products that have
been useld af mr@dubteontjnal thenvetoddr thait has been cafighdbyliee fajnrlcaamwselﬂ of

d af b | d). for
bi 11 ow cover YRGS DRi2I Geaia Ly vatind o T arty kil B ineay héroeives
certain sizegyd @fa W{Wéﬁwolcﬁxﬁt WS a%éa‘oﬁﬁﬂ thaThfé Fe@éh?d%ﬁw?ﬁa[@d& is

added to a LP dilution (manufactured by hon Phar maceut i cal .
Ltd.), physi @‘eetj;y ghi¢cted by demethyt-Bdreixeheic asmbseqdevas f;oynartha;xlne aesduction

SCB L agar Satelin damp sah elitel Bl s TNioRBRo BT BU R kTS
Ltd.) orpa F?%e'ﬁ%ﬁ:‘é&“@lbf&ﬂ%fl&?&éﬁﬂybywﬁ%é@ﬂner%kthﬂtsﬂﬂdﬁ%b )hmé%ﬂ?l 3-

cultured for a certain tine (for exanple 24 hours and t
ni croor gani shexeapie amd)fran‘dérﬁanemameon\(ﬂrm;)nelbj Kkriousn. olﬂcm‘en/ed, it ‘§h‘®t yet

t th | at e | t | t
on 208 1 abr | 01 ReRte 1! RAToRAGR B PSS RErEEhY Iakeler SpuF g caRsiPBce

a fabric proguchphialnsdnBit £45, Gih B ﬁ‘re%@M\E‘é ofd séﬁ&ebhgﬁld"éﬁrﬁﬁbﬂ'@ﬁ and

been recogni zed for the producti’on of danp-dry nmal odor,



15Bi ol ogi cal Resource Center), JCM (Japan Col |l ection of

M croorgani sns), and NCI MB (National Collection of Industrial Mrine
and Food Bacteria). Alternatively, mcrobgal strains are isolated
using a SCD-LP agar nedi um (manufactured by N hon Pharmaceutical Co.,
Ltd.), a PDA nedi um (manufactured by Becton D ckinson Co.) or the

| i ke by a routine nmethod from 20 various environnments such as soils,
plants, river water, and inside dwellings; and then m crobial strains
are isolated. Meanwhile, there are no particular Iimtations on the
medi um used Herisiventors of the pTsent invieolien have odvlxfowd thisas t hat have
been purchased or jsol at edt are lnocul at ed e].ng gg %[iedton 3npabr| o
product that has bHShPESER! BFRMANNFS ASLPiERed SaesaRp thesedindligs: ¢
product obtamf}]by cutting a towel or the |like which has been
recogni zed for the production of a danp-dry nalodor, to a certain
size (for exanpl e, THxpresant iﬂx@t'tm)remeis Eltaen‘ielthoz:i ofpcréaningia dainyreey, or

culture (7 ¢ RERHRLIRBroroteb BGBE STy pnellp EBiFGRReREmS having a -
Subsequent | Yme‘?ﬁsﬂ-@uﬁé%eﬂﬂlc‘)&|&l?@dubﬁoﬁi€é% %to%ﬂﬁtabhﬁftﬁ@&e@? &IH%EHn%b in

strains which are recogni zed roduce 4 H are selected. In
case wher e i thenpresémneet ofmselmqeeqadrrbcbmpondm dﬂiea:tm\gsthmpmdlmtlan ofa damp-

The- envi r onmEM MRBE BRGNS S Rad P EIREGHORHT R T B PG 2

met hod. For exgepbsanddeaving h%mﬁlary%\ﬂloﬁ@r i‘ﬁﬁfb"tbf%ﬂ‘uﬁéﬁorpy determ ni ng
a base sequence having a | ength of about bp I'n the upstream
regi on of016XONA gene in a bacterium and a base sequence having a

| th of bout 2 5 th f i f :
e analyz oot he Bt refsart ivERyoe ot 95 adtebd ot AduaiieE Bamo-
correspondi n@nﬂ-r@i@%%l@r ﬁﬂﬂiﬁ%ﬂ%n?glmﬁg ried SleBE 6P b?ﬁbf?ﬂ'g%!ch&ﬁ@m%‘l@ hth‘@ a

sequence simlarity of base sequences may be al So cal cul ated by usi ng
a genetic i n#enethyidheperoiessid mgodiuftionaiapacityl inkt cintagt with a test bulkgtance in

0024} Ne h h
Loonahco: y5ul aseies §fa Shacaopd Bt ombcert TEcE e prod o ol d danip-
sequencers!  anineioall-abudihg Sfbibied BOIre AR BaAUYS! ANIEARAL oot

sel ecting a m'crobial strain havin I gher sequence simlarity) wl

be expl ai nedthe damp- drfwraﬁ:tctorlﬂmlwmmqueﬁtte test substancecul ar gene of
the m crobi akq@HETgi n having a 4M3H production capacity that has been
sel ected by thod (1), 20nmethod (2), and/or nmethod (3) as
described above, 'ﬁjrﬁ@rethg‘dr‘@ébntTﬁ%ﬂtnoﬂeﬂéi@@r’c@ﬁ%ﬁ&ﬁs&é&!ﬂa:ﬂ@ R alRFf-dry
sequence having high sequence simlarity with base sequence thus
determ ned amimrmnmu:r cantmmn@aaejvaaeauscmdl@omposenmm microorganises
4ANMBH pro cap, be used.in the resent i nvention can be
obt i heald FopSlnd AR Betie S ERSE At B B bed bel o o\ nce
25Mor axel | a sp. 4- IiurtH\-’!Prtﬂé@ré@rﬁmweﬂtlén r%@@%@h'l@f@ﬁé%@loﬁ of a damp-dry
ATCC19976, and the like are causative bacteria of danp- dry mal odor,

t hey can be wlmgmlmmrmmme sebecedisadirt somponsnand nrg:roweanm
producti on c aC|t or__exa as.describhed in SEQ I D NCS: 1,
2 and 3, the \éiegas%l?ﬂ?'\'ﬁwié xepRl ar@éjppéjﬁp o 6P afgys rDNA or the |ike
of the reference sanples is determ ned. Then, a mcrobial strain

havi ng a base sequence havi ng hi gh sequence simlari ty with the
entirety2or ADMANTABEOUS REFEGIE QEJNERBEION t he reference sanpl es
thus determ ﬂ:ﬁﬁ 's selected. Here, the term "having high sequence
simlarity" “es 5 that the sequence simlarity with the base
sequence of a ref eA@dE)%n.ﬁ?@meqneﬁiégfbf%%rée'ﬁﬁ}glb§8§m??dwwgd&qﬁh|B%Fc5fthe
in any one of SEQ ID I's preferab 5% of nore, nore

pref erably 9ppésent meemrtjonf ardang- dmmfamdablnjmtgtsﬁ/@m bescrenaddonveniently
particularly preferably 99% or nore. Meanwhile Mraxella sp. 4-1 was



16 Saccaromyces and Rhodotorul a; nore preferably at | east one kind of
m crobial strain selected fromthe species of Mraxella sp.

Mor axel | a osl oensi s, Aci net obacter radiorfsistens, Aci net obact er

"t.] Aci net obacter cal coaceticus, Serratia nmarcescens, Escherichia
coil, Staphyl ococcus aureus, Pseudononas 5al cali genes, Bacill us
cereus, Bacillus subtilis, Psychrobacter pacificensis, Psychrobacter
gl aci ncol a, Sphi nqononas yanoi kuyae, Ral stonia sp., Saccaronyces
cerevisiae, Rhodotorul a nucil aqgi nosa, Rhodotorul a sl ooffi ae,

Cupriavi dus gmalhdH ssturadid PurtkBehsler bacdraiRaab thd et ofRiaiatiagby at
| east one kind of mcrobi'al strain selected fromthe species of

Mor axel | a spdamprdiy ehdledoriibiteren she prepestinventivas thel darhp-genewodor
Ral st oni a sp., .Saccaropvce erevjsia Rhodot orul g nmuci | ggi,nosa an
Rhodot or ul a SPEURR DEtlh s SRMPAT oo g RpBRaIap 2 SfALAPd SRR HeY
of m crobi al wghhiHa&el&§t ed from the species of Mraxella sp. and
Moraxel | a osl oensis. In the present invention, regarding the

m cr oor gami sf@13avi ng a 4M3H 15 producti on capacity, one kind of

m cr oor gani sm nmay use r or. nore, ki pds of. . m.crogrganisns _nay
be al so used in co Pﬁ&[‘&gﬂﬂ‘%@ﬁ%ﬁ%{d ?qYaf‘P?@eﬁPég]?n‘PV?ﬁngn ',’é‘HPea'”
"Moraxel | a smore MRGHOMUHE BORHGle388RIRS having a base sequence in
whi ch the base sequence of 16S rDNA gene has a sequence simlarity of
95% or nore, nore preferably 97% or nore, further preferably 98% 20

or nore, and [ rl % re, with the base
sequence of @éﬁ%ﬁf%ﬂ@ﬁ §Lﬁ?t%§3%VOEWT’8R' In the present

speci ficpdi ofpgiuhe term "sebaceous dirt" means the nost

representative dirt that clings to fabric products such as garnents.
The 25 sebaceous dihe methodafssrdeaingea damgrdry nufloddrlinhibitgraniéine preseoch
as free fatty acids and glyceri.des,. and those .conponents, tr i,ng the
carbon i n dubySTsgA g PR o i aioR REs Re GUSTARRUEY e e
are obser Vedh@)&an%ﬂ,bé’tﬁ@%%héjFfésehﬂsﬂéi.“ﬁfdaﬁorﬁ’,_ré?gd‘ééI%d%ﬂﬁﬁohhl‘tﬂm caphcity
The sebaceous dirt conponent that 1s used in the present invention is
not parti cul atd gontaetiwithda dest subgfance intthe presancad asrbactousetid cooponent,
dirt thaf. can be.usuyally seen i.n garments and the.like. However, a
subst anc® whi RCIMESE RIgResien af s mdy delbdgrearsio st by e
mal odor - causinigosrgBRisARS Bnd Birebp sEIBERS Bkt SLSSRAGDR AP B ABME-8ry | S

preferred. Exanpl és of the substiance which has a potential to be’a
precur sor of malaglemmhibitpryviuinotion.- oAamrding dathet mathedtdi screepingradampeiry

fromfabric products,. .include antei.so fatty acids having 9 tqQ 2

Ly bon. ot ons Y iibiptel O HehrBRerm idfanlyah iofEctiady sPenio s iy ory
17 to 19 carhaibdet fHitor CAR HE &H@éﬂenmﬂé@%t.that are not actually
present in the 10sebaceous dirt are al'so I ncluded. However, in the

present beci fi catAuinermere, the methedesf avhuating esnzrtei rmelotlat inpikétor db
are also included in.the.sebaceous . dirt, .conponent. In the presen
"vent  on, | (HE ReBAbGEIR PO BaTRe! i OO P S SRR M3
fatty acid. dhbguakdreéfRcipinty cadtaet Witk tbs PBShREAN thehresbrde dike
present invention nay be any of a saturated fatty acid and an

unsat ur at ed dedfageoys dict ecomporent, tdetsctidgfthe pcbdustion obd tlamprdty esaledsr- of

anteiso fatty acids are also . included in the anteiso fatt. ciq.

Spect T1c oxcORRIS SHHRIE Bibp G BTSanisR| Bk Bhigby exefiative 16 damp-ary
8- met hyl gk ang|deloR Mithitoh fURBLAH bi 1Ak testerR8RhEe 2CALbordifty to the method of
met hyl hexadecanoi ¢ aci d,” 16- net hyl oct adecanoi ¢ aci d,

14- et hyl hexexddeaingi adampdiry enatbdbs imhebitorlod theapresentdneerdiondfor aradmple, as
salts, ester t hese 2 e anteiso f

d t | ik f i ds. . Th tt
Si A thar T OB AGHEREBRS T K5 bROT REISIaikEns CARYEAIe and anRygy Malodor ¥

synt hesi zed QKip®Ar A HHNAEN iR I b :
JP- A- 2000- 149546) Fu?ther“&og%?@%%%rgitg Fap2d rifalodor inhiitory function



{0028} In the present invention, mcroorgani snms having a 4MBH
production capacity and a test substance that are used in the present
invention may be added to a fabric producg to which a sebaceous dirt
conponent is clung for 20 bringing the m croorgani sns and the test
substance into contact with each other, and the m croorgani sns may be
i ncubated together with the test substance and the sebaceous dirt
conponent. In this case, there are no particular limtations on the
conditions for incubation, but it is preferable to carry out the

i ncubati on byf thel sulvstagce lwan Hestoevetienty eardedtout.l at 25C to 35C for 3
hours to 48 hourz 25 (preferably 8 to 48 hours). Furthernore, the
sebaceous di 4018 nponent may have clung to the fabric product from
the beginning, or fif A SpélfidaribATABTER " EHANLARS AP Rbafs hat ty
acid may be causedI ttoé!? |ngyt% t|t|1en§a’br|9c pr o uc"?.%lﬁn {bhe case o0
causi ng t he sebainedvst islgenheratatbioovard fabrc ptddugt inca tése whérefthbfalaric product
product, it is preferable to cause the sebhaceous diyt conponent to
cling to

f 5" Hiat Pas be6a e Inlptnge I ad SO o, OB TER Btk Bhete b
0.1y to 1 ppricd O |RRYVEF Uh&e drbBckaLibASH Which Mthough
anount of addi trﬁcfgg%ﬁtb-égg@%s?r%? r'gmér\r}g 'tqo ae%rabrclhc Ipr oduct[,C but ogg
m cr oor gani sthesdsmpisy omzlodor pnaaf ey teohporadig etimirated balsufficigotipdocng 80
obtain a mcrobjal population of 102 n2 to 105 cnp. 030
There are nofﬁ?&'rctﬂr%‘@#gfa WetRbdd %&gﬁ\' enda?("%?'éé)i Mg ﬁéequé%gP@
product 10 t ; i i F‘?r@e W B i

mat eri al may eIC n§do "ﬂgﬁg}ég ytr?‘igtte [a?l a s&tsauéc as mglféggﬂfj?@agﬁtdls reused
cotton; thenaftat stbedge] oss@ne lwhile gftel yiastingr ofarsihgibie falmiiclprodaot or due to the
conbi nations thereof. I n the present invention, the terial of the
fabric produtoigtirepidpiay SNt ‘g’d{“? e oS B ‘é’?f'ﬁﬂétgl'{é\’ @%@%‘r'h‘e
using a fabrj r i i ;
therato, thedrary yadtfa St SRR Ao SATRETaahe .
used product mdhedorinas beeenemperdhriyneamioateddnesufiigienttzying becomes siamgp, a
fabric product without adding,a sebaceous dirt conponent theret a, .
fabric produ&ayt%'ie??f PRHE (FEEHTEHR R dhonelader & rﬁ%“rF%”Eé'ﬁ%%?f n
or is us a i Wgglsy ed. {0031} 20In the present invention,
the m crﬁ%r ggme?érﬁggg{r;%ekﬁg test substance nmay be brought into contact
wi t h each ot her i nTke daipdirpmzodartthairs poduesed ibegaasssefliasbicisntdinying

conponent. Specifically, a st substance nmay be added.in vance
into an agar gAY @Hﬁ‘gi%{agacg%‘gﬁéd%é&é’”ﬁ%o%r‘igg@r%ﬁﬁu@% %?E‘bl?%‘d
in advance Op.: ' ] i j : r IQRhai
capact (y 25 MyORTRRLlEn SHERR SR, S R Hd o AR PG Snai
sebaceous di btancbep datgntcidragobiacldimgghé 4MaHbodamt bk ract merd acdti-aot oty

cont ai ni 78 adeasRuLbRuaTPes St RBBnER rese Tomasbdaptedi it e
contal ni a
mi xed, m cr ogy aniesaRahekhBgh o ARk BRCHEIFLOR GRRREH 13t blh Alffiently

i nocul ated thereto, and the m croorgani sns and the sebaceous dirt
conponent nayribe tdoelimighte thetdanuypdtyantglodot, lis ewstly thtehmedium-than rasdsede

f the test bst . The nedi d h j i |
o The test" pbstanes, The, wedlum veed b o0y b aperopl Sty
production C@&?gl'ﬁtrﬁaloéoﬁ Q032s the S Rdor], thd NdBF 856 He élﬂéﬁ%é &or it gzlﬁf)o?y

are no particu imtations on the contact ratio (m ratio
t he m cr Bpr garocemedhavi ng a 4M31-1 production capacity and the

sebaceous dirt component, but 0.1 ng to 10 of the sebaceous dirt
corrponeﬁt sluch asnpdﬂﬁ@ﬁmf%gh?ﬁrﬁﬁﬁwaﬁ%ﬁyo @%P@%F’@%?‘ﬁ“gwg &ﬁ%
into contact : A i i £ i .
104 CFU 1 0. 1) O B THIERT, 2R ey PRtnedRORRIEA Rt ay

met hod of t henglodesenin thepeesem inveatibesthe serbsisalefieet v tingraatedatiqe!igrgfer
mal odor inhibitory function is selected by detecting the production



5utilizing a color reaction. Specifically, a calibration curve
of a danp-dry mal odor-causi ng substance is produced in advance, and
an instrunental analysis may be carried c%t by using this calibration
curve. Alternatively, an altered substance or an unaltered substance
of the danmp-dry nmal odor-causi ng substance nmay be quantitatively
10determ ned by a chem cal analysis based on titration, extraction or
the like. Furthernore, the danp-dry mal odor-causi ng substance nay be
al so exam ned on the basis of the difference in the intensity of

mel odor 1 esutd fhaAnhib@Bh P the et S RORE R -aﬁﬁr%ﬂfb%onpatrﬂ’lﬁjlﬁg/qhé'4%kPBd& as
danp-dry mal odor inhibitor, or on the ba5| s of the change In type
of mal odor, ﬁgﬁlﬁammﬂomlmm uation. 15 {0035} In the

screeni ng megﬂjgg of the present invention, the production of a
danp-dry mal ! causi ng substance by m croorgani sns having a 4M3H
producti on capaci tiesRpniRe "SB! %%e@%.@a&&%ssa@?rﬁ%sh%meee &5
danp-dry nmal odor inhibitory function can be selected as a danp-d

mal odor imhi desasibed2@fawr.t Hortine presenhinvémrdione theocbropowndak irdenadey & mclude

danp-dry mal odor in t he roductl of a

mal odor - causFHEP g‘ﬂﬂf&t‘%@ BV?WE B@I“ﬁ’a‘ﬁ" %E}‘E“@NBH product i on
capacity can d@ﬂTget ected, and the danp-dry mal odor inhibitory
function of & teSt substance can be eval uated. {0036} 25Regardi ng the
test substance that is gged in the screening nmethqd and the

eval uati on nmet hod of the present invention, stance may be
used, and the E | ecul ar wei ght
conmpound and a hi gh nol ec wei ght Conpofind, hd of the test
subst ance not ing particularly 22 limted. Specific exanpl es of
the test substance include, for exanple, inorganic salts,

surfactants, O@r ei ns, anti bodies, peptides, polypeptides,

ol i gonucl eot d I pol ynucl eoti des, DNAs, RNAs, |ipids, sugars,

pol ysaccqipri des, nmafdig ale %Eéﬁﬁ?%r |Il§1ﬁ§‘ﬁHW§1€ é&iﬁgr&?\%ﬁbﬂ%m Qﬂﬁe "damp-
thereof. 5 {0037} A kit ftor screening of anp-dry mal odor

i nhi bitor andryan&lptorf iohibéodlinuﬁta praserit iavetdiop- dEyamplesadthe adtioni t or of
the present invention eac ai n. a sehaceous dirt co nent and

ni cr oor gani sTSCRAVFRS gh ‘WE'P W"’Sﬂiqf@fé'ﬂﬁp g"'é'&‘?'%ﬂ%%ﬂ[ﬁ'%g?ﬁ’ﬁ apaci ty.
In the kits gfcréf8aRicRRANA éliﬂ%%b'aoﬁabné Fcfich, e%tléﬁ%ﬂﬁe’ t?de@Lsmn of
limtations on the specific constitution exanples other than
sebaceous di $Weaiosqmment theerlketthat reireairoor gy tatiris podieot kang damp-dry malodor-
4- et hyl - 3- hexenoi ¢ ,a producti on capacit b for exanple .
ob] ect 2 EonoASTa S ERATComP R TTRRP e Srypiion tha Ooghy BIRGiorgeging
acid as the Wqﬁo@ﬁéd&%ﬁ%%ﬁh de dnr@mAkifd 8PS BhD-dr) fhaldedect s
t he danp-dry mal odor-causi ng sub stange suchmas lﬁ%BH ?SWA r?abe}lggé
product to whiehctidnemeetaisows thii damp-cimpoadattor irthikiton srethet preséntrimyventtion
exanpl e, a cottg’n ffabrl &]Sjpr oduct that has been used) (4) A solution
or a solid, WAYORIEKKEGght into contact with the nicroorgani sms
20and t he te{lgmg bstance (for exanple, physiological saline, a buffer
sol ution, iquid medium or a solid nmedium EXAMPLES {0038} 25The
present 40hvent i on Twel "mitreotEsamblealinga @bt geddaiction asmatitghingke ppd sest
gi ven bel ow,. but, the i ion is no ant to he limted by these.
£0039) Test I¥ElHisndngLat i mictekial G o PaqeRaER | RIS RS PHGY 2
substance 28134 productioRcaBacilyO W8 WaiYd Glsii eSS nfitroBRY cPERMILS Huid
mal odor after Iaupnderl ng aE I(ﬁ\éllgng wer e % C1Oect e%n?r om'%lggrres an UISO
g of each tcmvarludwaesdrautomjmatinﬁﬁmMimorgmmmhanngavmai-l pmdLmtid)med

therefromw th 500 of dlchloro en the extract was
concentr at eocelﬁ’t"f‘&g\‘ %&E@&eﬁe@s%} tﬁ?'?rﬁ’gfaiﬁ?& SHCh g auUriged gnayme.
aqueous £l U{TO g} of sodi um hydr oxi de was added to the extract

sol ution, an aqueous |ayer was collected, and 200 nL of 2M




(GC-PFC conditions) GC. Agilent 6890N (trade nane, nmanufactured by
Agi | ent Technol ogies, Inc.) Colum: DB-1 (trade nane, manufactured by
Agi | ent Technol ogies, Inc.), length: 30 g internal dianeter: 0.53
mm filmthickness: 1 vim25 40C 1 min. hold -> 6Cmn. to 60C ->

4C/ min. to 300C Injection volune: 2jiL PFC. Trap time 18 mn. to 24
mn., 30 tines Trap: TENAX TA (trade name, manufactured by G
Sciences, Inc.) 200 ng {0041} Finally, the intended conponent
captured in TENAX was anal yzed with an apparatus in which Thernal
Desor pti on Syst em ATShodwehob@ating mitrbgrgerisgisdhavitidai4&13EbprodGetion

connected to GC- M5 manufactured by Agilent. 5Technol ogies, Cc., under
the fol | owi n§2R3HithaldRysed tphemre qé%‘f?@i“?i‘a\wgge éesgrm@drekge@a@mo

(trade nane, YL j 0gi : viAG Lol
5673 (t ade’ RAUEIE Shitetne n 4% ine o & CBRaAg Kot Gnisme Rayifg g A
desor pti on cersiuctionsap2GRChuiperagepléd thereattircludd (ilLd mathodaoi merfdrmireg a
3 mn. Columm: DB-FFAP gtrade nanme, nmanufactured by Agilent )
Technol ogPes SEN$REY pvalugign AY faggc podustse AR ICORPRRHANEY ISCIINIAMIGrPPIR|

t hi ckness: 0.25; 0] 1 ] 0oC
(0042) 1545 5tanaropbiERRudERhe: ST arkaRinalcaof Ko ethot of
danmp- dry nmal tedtatingoaicsiongasistns tleatexist i atatiricrprodactnmensuirieitief 43
acids including 4MBH {0043} Test Exanple 2 ldentifi cafeiﬁqn of | )
danp- dry rmal SERSfUCHAM SARRCIY A R [salatad MiGBPraaNiSA S ANHSEICSHIG R RaiEToRials

20A | uti [Wa) : i i
20n oLt onshheltta A BEUBEURCRg, (815 il PRk UG B At
addi ng a1QP @rdduiction cépacityfaintivroacyamysrié thah hBha bees anlatedfrofothe Lt d. )

thereto, and then stirring the mxture was plated Qon a SgD—LP,agar
medi um ( manuPBXEFQIFBRNYRF aqfHised BRAHBLEAPIOERISMEEePoIPY, PNYSEeStiNg @r ed

ol oni st hul SBP & REa TERRR 7 PORL RS RloRohy P @ g i B

col oni es thus obtal ne I'catlion I'sdlate

strains was cempefdg the sdyuetet aimianingf s padiselas ggoe segudrarel with the gene

| engt h of about 500 bp in the upstreamregion of 16S r DNA gene nd,

i denti ficati RAGINAEHRI3 @tﬂ"%*?'%ﬁt&é’a%‘”%@ Péﬁ#@" RERAuchph caped ta%@sgﬁedmg

det i ni . . i + h., of
bp. 11t S B 3 Ebielhaf EAE figh B sdiicos Shiatnf! AMdrodiimEhapl) o
rel evant basdMattpexioesomedpadite heayvereselsttedibysanyine metiwedaneong the
simlarity of a base sequence was cal cul ated by using a genetic .
i nformati on PreleedsHespr 6?’ﬁhﬁY"e,Ofd“G@Pé@ar\ﬁmtﬂgY'ﬁarar%Y'%',"gHr?f?UCt'on capacity
ti i J [
connection ng}/gtge?%@\éva%é@gk&l &pcomﬁlhﬁgﬁg%foﬁﬁ&‘.éedﬁﬁe plethbysaxel | a

osl oensi s AT eterm ned entification was achi eved
by conpari ng{@0xIdbj ect base sequence with the reference base

sequence, The m crobjal strains isolated fromvarjous towels
or ‘bath 2Buel s ar ol BHBINITOTGRBING MEParERHATS Mayngc HVBLPragelioh, |
mal odor repregggéqua Hg%sfe@gﬁ e ?Feegh'ﬁb%nﬁbﬁ Wiﬁ%b@?%ci’ﬁb&lf sRlib&d.r ai ns
that had been 1sol’ated as described above were respectively

i nocul at ed i MHoweveenthé presebné mwphiiem iefnot oit¢roded tovie [$itdehio thesk.pr oduced

a danp-dry mal odor _or cotton towels that had been | aundered after use
L5 o St ored CandFEsteaqutig ot meihoth (Uds selopd of Bl ey 3 sensory

hum di fied c A IOl L Ve ; : :
Subsequent | y,%O?ng{I%?EfS%EEI Equc?&uﬁ Ss’ éﬂgi@o(lft ntgﬁagﬁ:%érgglg Etétlré(]ﬁ lﬂwgﬁj % f%barmn&rgcru;/ct
mal odor &8s dtedtenntsedatmp-dry pealddeyailila exgaicdd= 3) who had been

trained for a fragrance eval uati by agreenent, on the &ggis of the

fol l owing criteriaft Q@nq;ormq,@f%?%a}ri,c@q@d s naveReea gseqgder being
produced. 2: | A LI ONg a0y gg%!r %@hgﬁb%%ggé‘n%%d@bﬁ?%tfgﬁer Bin a‘ﬁﬁ@gredé,cjgr

danp-dry mal odor was produc or was produc
The resul ts axemphotewels, Tahirs, gillow covers, and underclothes are collected, and
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fabric products from which a strong damp-dry malodor can be perceived by a
sensory evaluation are selected. The selected fabric products are cut out to a
certain size (for example, 5x5 cm, 2x2 cm), and the fabric products are added to
a lecithin polysorbate (also referred to as LP in the present specification) dilution
{(manufactured by Nihon Pharmaceutical Co., Ltd.), physiological saline or the like.
Subsequently, an extract liquid obtained by stirring is plated on an agar medium
such as a lecithin polysorbate-added soybean casein digest (also referred to as
SCD-LP in the present specification} agar medium (manufactured by Nihon
Pharmaceutical Co., Ltd.) or a potato dextrose agar (also referred to as PDA in
the present specification) medium (manufactured by Becton Dickinson Co.), and
cultured for a certain time (for example, 35°C, 24 hours), and then
microorganisms are isolated from the colonies thus obtained.

The various microbial strains thus isolated are inoculated and cultured on
a fabric product that has been used and sterilized, for example, a fabric product
obtained by cutting a towel or the like which has been recognized for the
production of a damp-dry malodor, to a certain size (for example, 5x5 cm, 2x2
cm) and sterilizing the cut pieces, or the microbial strains are subjected fo solid
culture or liquid culture in the presence of a sebaceous dirt component.
Subsequently, microbial strains producing damp-dry malodor are selected by a
sensory evaluation. In the case where identification of the various microbial
strains that have been selected is required, there are no limitations on the
identification method. However, the identification can be carried out by
determining a base sequence having a [ength of about 500 bp in the upstream
region of 16S rDNA gene in a bacterium, and a base sequence having a length of
about 200 to 500 bp in the D2 region of LSU (Large Subunit) in a fungus; and
analyzing the sequence similarity of the base sequence with the corresponding
base sequence of a reference strain. Meanwhile, the sequence similarity of

base sequences may be also calculated by using a genetic information
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processing software, Clustal W (http://clustalw.ddbj.nig.ac.jp/top-j.htmt), or the
like.
{0022}

Next, the outline of the method (2) (a method of isolating microorganisms
that exist in a fabric product, measuring the 4M3H production capacity of the
isolated microorganisms, and selecting a microbial strain having a 4M3H
production capacity) will be explained.

At home or the like, fabric products that have been used after being
laundered, or stored after being laundered (Unused after being laundered), for
example, towels, T-shirts, pillow covers and underclothes, are collected and cut
out to a certain size {for example, 5x5 cm, 2x2 cm). The fabric products are
added to a LP dilution {(manufactured by Nihon Pharmaceutical Co., L.td.),
physiological saline or the like. Subsequently, an exiract liquid obtained by
stirring is plated on an agar medium such as a SCD-LP agar medium
(manufactured by Nihon Pharmaceutical Co., Lid.) or a PDA medium
(manufactured by Becton Dickinson Co.), and cultured for a certain time (for
example, 35°C, 24 hours), and then microorganisms are isolated from the
colonies thus obtained.

The various microbial strains thus isolated are inoculated and cultured on
a fabric product that has been used and sterilized, for example, a fabric product
obtained by cutting a towel or the like which has been recognized for the
production of a damp-dry malodor, to a certain size (for example, 5x5 cm, 2x2
cm) and sterilizing the cut pieces, or the microbial strains are subjected to solid
culture or liquid culture in the presence of a sebaceous dirt component.
Subsequently, production of 4M3H is detected, and thereby microbial strains
which are recognized to produce 4M3H are selected. In the case where
identification of the various microbial strains that have been selected is required,

there are no limitations on the identification method. However, for example, the
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are subjected to solid culture or liquid culture in the presence of a sebaceous dirt
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component. Subsequently, production of 4M3H is detected, and thereby
microbial strains which are recognized to produce 4M3H are selected. In the
case where identification is required to the various microbial strains that have
been selected from the microorganisms isolated from the environment, there are
no limitations on the identification method. For example, identification can be
carried out by determining a base sequence having a length of about 500 bp in
the upstream region of 16S rDNA gene in a bacterium, and a base sequence
having a length of about 200 to 500 bp in the D2 region of LSU in a fungus; and
analyzing the sequence similarity of the base sequence with the corresponding
base sequence of a reference strain. Meanwhile, the sequence similarity of
base sequences may be also calculated by using a genetic information
processing software, Clustal W, or the like.

{0024}

Next, the outline of the method (4) (a methad of comparing the sequence
similarity of a particular gene sequence with the gene sequence of a microbial
strain having a 4M3H production capacity, and selecting a microbial strain having
higher sequence similarity) will be explained.

First, the base sequence of a particular gene of the microbial strain
having a 4M3H production capacity that has been selected by the method (1),
method (2}, and/or method (3) as described above, is determined. Then,
microorganisms having a base sequence having high sequence similarity with the
base sequence thus determined are selected, and thereby a microbial strain
having the 4M3H production capacity to be used in the present invention can be
obtained. For example, as shown in Examples described below, since

Moraxella sp. 4-1, Moraxella sp. 4-4, Moraxella osloensis ATCC19976, and the

like are causative bacteria of damp-dry malodor, they can be selected as
reference microbial strains having the 4M3H production capacity. Next, for

example, as described in SEQ ID NOS:1, 2 and 3, the base sequence of the



866 Sequence simlarity with the base sequence set forth in SEQ JD
NO 2 dost C66 L:66 C66 001 Upstream 504bp 001 001
966 166 Z.66 Z66 001 166 8.66 r66152. 66 8.66 Sequence
simlarity with the base

region of 16S rDNA or the like of the reference samples is determined. Then, a
microbial strain having a base sequence having high sequence similarity with the
entirety or a portion of the base sequence of the reference samples thus
determined is selected. Here, the term "having high sequence similarity" implies
5 that the sequence similarity with the base sequence of a reference sample, such
as the base sequence set forth in any one of SEQ ID NOS:1 to 3, is preferably
95% or more, more preferably 97% or more, further preferably 98% or more, and
particularly preferably 99% or more. Meanwhile, Moraxella sp. 4-1 was
deposited with the International Patent Organism Depositary at the National
10 Institute of Advanced Industrial Science and Technology (address: Central 6, 1-1,
Higashi 1-chome, Tsukuba-shi, Ibaraki-ken} on August 22, 2011, under the
Accession No. FERM BP-11394,
The base sequence of microorganisms can be determined by an ordinary
method. Furthermore, the sequence similarity of a base sequence is calculated
15 by the Lipman-Pearson method (Science, 227, 1435, 1985) or the like.
Specifically, the sequence similarity of a base sequence can be calculated by
using a sequence similarity analysis (Search Homology) program of a genetic
information processing software, Genetyx-Win (manufactured by Software
Development, Inc.), and carrying out an analysis by taking the Unit size to
20 compare (kiup) parameter as 2.
{0025}
The microorganisms that are used in the present invention are not
particularly limited as long as the microorganisms are microorganisms having a
4M3H production capacity, and are microorganisms which produce 4M3H in the
25 presence of a sebaceous compenent. For example. the microorganisms are
preferably at least one kind of microbial strain selected from the genus Moraxella,

Acinetobacter, Pseudomonas, Bacillus, Sphingomonas, Ralstonia, Cupriavidus,

Psychorobacter, Serratia, Escherichia, Staphylococcus, Burkholderia,
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Upstream 504b Z.66 Z.66 001 001 001 001 Z.66 001 001 866
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Saccaromyces and Rhodotorula; more preferably at least one kind of microbial

strain selected from the species of Moraxella sp., Moraxella osloensis,

Acinetobacter radioresisiens, Acinetobacter junii, Acinetobacter calcoaceticus,

Serratia marcescens, Escherichia coli, Staphylococcus aureus, Pseudomonas

alcaligenes, Bacillus cereus, Bacillus subtilis, Psychrobacter pacificensis,

Psychrobacter glacincola, Sphingomonas yanoikuyae, Ralstonia sp.,

Saccaromyces cerevisiae, Rhodotorula mucilaginosa, Rhodotorula slooffiae,

Cupriavidus oxalaticus and Burkholderia cepacia; further preferably at least one

kind of microbial strain selected from the species of Moraxella sp., Moraxella

osloensis, Pseudomonas alcaligenes, Raistonia sp., Saccaromyces cerevisiae,

Rhodotorula mucilaginosa and Rhodotorula slooffiae; and particularly preferably

at least one kind of microbial strain selected from the species of Moraxella sp.

and Moraxella osloensis.

In the present invention, regarding the microorganisms having a 4M3H
production capacity, one kind of microorganism may be used, or two or more
kinds of microorganisms may be also used in combination. Meanwhile, in the
present invention, "Moraxella sp." means a microbial species having a base
sequence in which the base sequence of 16S rDNA gene has a sequence
similarity of 95% or more, more preferably 97% or more, further preferably 98%
or more, and particularly preferably 99% or more, with the base sequence of SEQ
ID NO:1, 2 or 3.

{0026}

In the present specification, the term "sebaceous dirt" means the most
representative dirt that clings to fabric products such as garments. The
sebaceous dirt contains large amounts of oil components such as free fatty acids
and glycerides, and those components trapping the carbon in dust, clays,
exfoliated corneous substances, and the like are observed as sebaceous dirt in

fabric products and the like.
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SE-TO 117 1-17 17-17 S-17 917 L-17 817 617 Moravec
Mor axel | a osl oensis Mraxella sp. (isolated strain)

sp.
sp.
sp.
sp.
sp.
sp.

Id

(i sol ated strain) anaella sp. (isolated strain)
(isolated strain) Moravel g sp. (isolated strain)
(isolated strain) Mraxella sp. (isolated strain)
(isolated strain) Mravella sp. (isolated strain)
(isolated strain) Mraxella sp. (isolated strain)
(isolated strain) Mraxella sp. (isolated strain) 0 g

191 Thd-sébakBbud Birt ddponkat that is used in the present invention is not

particularly limited as long as it is a component of sebaceous dirt that can be
usually seen in garments and the like. However, a substance which has a
potential to be a precursor of a damp-dry malodor-causing substance that is
produced from fabric products, is preferred. Examples of the substance which
has a potential to be a precursor of a damp-dry malodor-causing substance that
is produced from fabric products, include anteiso fatty acids having 9 to 21
carbon atoms (preferably 11 to 19 carbon atoms, and more preferably 17 to 19
carbon atoms). Among these, compounds that are not actually present in the
sebaceous dirt are also included. However, in the present specification, it is
intended that these anteiso fatty acids are also included in the sebaceous dirt
component. In the present invention, the sebaceous dirt component is
preferably an anteiso fatty acid. The anteiso fatty acid that is preferably used in
the present invention may be any of a saturated fatty acid and an unsaturated
fatty acid, and it is defined that salts and esters of anteiso fatty acids are also
included in the anteiso fatty acid. Specific examples thereof include 6-
methyloctanoic acid, 8-methyldecanoic acid, 12-methylietradecanoic acid, 14-
methylhexadecanoic acid, 16-methyloctadecanoic acid, 14-methylhexadecenoic
acid, and 16-methyloctadecenoic acid, and salts, esters and the like of these
acids.

The anteiso fatty acid that is preferably used in the present invention can
be synthesized by an ordinary method (see, for example, JP-A-2009-149548).
Furthermore, commercially available products can be also obtained from Sigma-
Aldrich Company or the like and used.

{0027}

In the method of screening a damp-dry malodor inhibitor and the method

of evaluating a damp-dry malodor inhibitor of the present invention, the

microorganisms having the 4M3H production capacity as described above are



| 1711 30 Sequence simlarity with the base sequence set forth in
SEQIDNO3 1484bp 11 I 111111111 Upstream504bp V66
17.66 r66 966 r66 'Z ZL c89 1E8 1g88 r6L. | Sequence
simlarity with the base sequence set forth in

brought into contact with a test substance in the presence of a sebaceous dirt
component, and the microorganisms are incubated together with the test
substance and the sebaceous dirt component. There are no particular
limitations on the conditions for incubation, but it is preferable to carry out the
5 incubation under humidified conditions at 25°C to 35°C for 3 hours to 72 hours

(preferably 8 to 72 hours). Furthermore, when microorganisms are brought into
contact with a test substance, and/or when microorganisms are incubated,
sterilized water or a buffer solution may be added to the microorganisms, or
medium components such as sugars, peptones produced from casein, peptones

10  produced from soybean, a yeast exiract, inorganic salts, a pH adjusting agent,
and agar may be also added to those sterilized water and buffer solution.
Alternatively, a commercially available medium may be also used directly or after
diluting. Also, when incubation is carried out in the liquid state, it is preferable to
shake the medium, and when incubation is carried out in the solid state, it is

15  preferable to leave the medium to stand still.
{0028}

In the present invention, microorganisms having a 4M3H production
capacity and a test substance that are used in the present invention may be
added to a fabric product to which a sebaceous dirt component is clung for

20  bringing the microorganisms and the test substance into contact with each other,
and the microorganisms may be incubated together with the test substance and
the sebaceous dirt component. In this case, there are no particular {limitations
on the conditions for incubation, but it is preferable to carry out the incubation by
allowing the system to stand still at 25°C to 35°C for 3 hours to 48 hours

25 (preferably 8 to 48 hours). Furthermore, the sebaceous dirt component may
have clung to the fabric product from the beginning, or a sebaceous dirt
component such as an anteiso fatty acid may be caused to cling to the fabric

product. In the case of causing the sebaceous dirt component to cling to the
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fabric product, it is preferable to cause the sebaceous dirt component to cling to a
fabric product having a size of 2x2 cm at a proportion of 0.1 mg to 1 mg.
{0029}

There are no particular limitations on the amount of addition of the
microorganisms to a fabric product, but a microorganism suspension is preferably
added to a fabric product to obtain a microbial population of 10?2 CFU/cm? to 10°
CFU/cm?.

{0030}

There are no particular limitations on the material of the fabric product
that can be used in the present invention, and the material may be any of naturai
materials such as wool, silk and cotton; chemical fabrics such as polyester and
polyamide; and combinations thereof. In the present invention, the material of
the fabric product is preferably cotton. Furthermore, in the case of using a fabric
product after adding a sebaceous dirt component thereto, the fabric product may
be an unused product, or may be a used product that has been used once or
more. In the case of using a fabric product without adding a sebaceous dirt
component thereto, a fabric product that has been used once or more is used as
received, or is used after being laundered.

{0031}

In the present invention, the microorganisms and the test substance may
be brought into contact with each other in a solid or seolution containing a
sebaceous dirt component. Specifically, a test substance may be added in
advance into an agar medium containing a sebaceous dirt component or applied
in advance on the medium, microorganisms having a 4M3H production capacity
may be plated thereon, and the microorganisms and a sebaceous dirt component
may be brought into contact with each other in the presence of the test substance.
Alternatively, a liquid medium containing a sebaceous dirt component and a test

substance may be mixed, microorganisms having a 4M3H production capacity



1111 Upstream 504bp 001 001 001 001 001 9.ZL r IL 6.89 C E8 E8
VOL | Strain name 0117 TT-1 Z1-17 Zg-IN LEIN 10-55L9 7546- 04
50-917SL 0-917SL ' 90-9175L 10-917SL Sherile distilled water
Moraxel l a sp. (isolated strain) Morraxella sp. (isolated strain)
Moraxel l a sp. (isolated strain) Morraxella sp. (isolated strain)
Moraxell a sp. (isolated strain) Mcrococcus sp. (isolated strain)
Roseoni oncis sp. (isolated strain)

are inoculated thereto, and the microorganisms and the sebaceous dirt
component may be brought into contact with each other in the presence of the
test substance. The medium used herein may be appropriately selected in
accordance with the microorganism species having a 4M3H production capacity.
5 {0032}

In the present invention, there are no particular limitations on the contact
ratio (mixing ratio) of the microorganisms having a 4M3H production capacity and
the sebaceous dirt component, but 0.1 mg to 10 mg of the sebaceous dirt
component such as an anteiso fatty acid may be preferably brought into contact

10 with the microorganisms at a final concentration of 10* CFU to 10% CFU.
{0033}

In the screening method and the evaluation method of the present
invention, a test substance having a damp-dry malodor inhibitory function is
selected by detecting the production of a damp-dry malodor-causing substance

15 by the microorganisms.

The damp-dry malodor-causing substance may be any substance that is
produced by the microorganisms having a 4M3H production capacity and has a
potential to become a damp-dry malodor-causing substance. Examples thereof
include 4-methyl-3-hexenoic acid (4M3H), 4-methyl-3-pentenoic acid, and 4-

20 methyl-3-octenocic acid. In the present invention, it is preferable to detect the
production of 4M3H.
{0034}

In the screening method and the evaluation method of the present

invention, there are no particular limitations on the method of detecting the

25  production of a damp-dry malodor-causing substance. And the detection may
be carried out according to a qualitative method such as a sensory evaluation, or
the production of a damp-dry malodor-causing substance may be also

quantitatively detected by using column chromatography or the like.
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15 {0035}

In the screening method of the present invention, the production of a
damp-dry malodor-causing substance by microorganisms having a 4M3H
production capacity can be detected, and a test substance having a damp-dry
malodor inhibitory function can be selected as a damp-dry malodor inhibitor.

20  Furthermore, in the method of evaluating a damp-dry malodor inhibitor, the
production of a damp-dry malodor-causing substance by microorganisms having
a 4M3H production capacity can be detected, and the damp-dry malodor
inhibitory function of a test substance can be evaluated.
{0036}

25 Regarding the test substance that is used in the screening method and
the evaluation method of the present invention, any substance may be used, and
the test substance may be any of a low molecular weight compound and a high

molecular weight compound, the kind of the test substance not being particularly



Sensory eval uation results Used towel 1 Used towel 2 3-1 Moraxella
ostoensi s NCI MB10693 @ @ 3-2 Moraxel |l a osl oensis ATCC19976 @ @ 3-3
Moraxella sp. 4-1 (isolated strain) @@ 34 Sphi ngononas yanoi kuyae
No. 18 (isolated strain) o o 3-5 Acinetobacterjunii 7546-06 (i sol ated
strain) 0 0 3-6 Mcrococcus |uteus 105-14 (isolated strain) x x 3-7
Pseudoxant hononas sp. 101-17 (isol ated strain)
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limited. Specific examples of the test substance include, for example, inorganic
salts, surfactants, proteins, antibodies, peptides, polypeptides, oligonuclectides,
polynucleotides, DNAs, RNAs, lipids, sugars, polysaccharides, natural extracts,
fragrances, and combinations thereof.
{0037}

A kit for screening of a damp-dry malodor inhibitor and a kit for evaluation
of a damp-dry malodor inhibitor of the present invention each contain a
sebaceous dirt component and microorganisms having a 4-methyl-3-hexenocic
acid production capacity. In the kits of the present invention, there are no
particular limitations on the specific constitution examples other than the
sebaceous dirt component and the microorganisms having a 4-methyl-3-hexenoic
acid production capacity, but for example, objects such as the following may be
employed.
(1) An anteiso fatty acid as the sebaceous dirt component
(2) An apparatus that detects the damp-dry malodor-causing substance such as
4M3H
(3) A fabric product to which the sebaceous dirt component is caused to cling (for
example, a cotton fabric product that has been used)
(4) A solution or a solid, which is brought into contact with the microorganisms
and the test substance (for example, physiological saline, a buffer solution, a

liquid medium, or a solid medium)

EXAMPLES
{0038}
The present invention will be described in more detail based on examples
given below, but the invention is not meant to be limited by these.
{0039}

Test Example 1 Identification of damp-dry malodor-causing substance



x x {0052} 2. Selection using fabric products having a sebaceous
dirt conmponent applied 5 thereon 14- Met hyl hexadecanoi ¢ aci d
was synt hesized by a two-step reaction Slié%h as descri bed bel ow,
according to JP-A-2009-149546. Step (a) .9 g (60.0 mmol) of

12- dodecanolide and 24.3 g (96.0 nmmol, 1.6 10 equivalents) of a 32%
(hydrogen brom de)/ (acetic acid) solution were introduced into a
100-m. autocl ave protected with Teflon (registered trademark), and

t he autoclave was purged with nitrogen and then seal ed. The content
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changed to 1h: dodecanolide, 25 and in the step (b),
2- et hyl but yﬁt(g%%té??ﬂﬂe'%‘? i de was changed to secbutyl magnesi um
bromi de. Thugc: nginémtda@bgﬁ@ee%m,%mf&tma b?gbi@l‘eﬂ??'eéﬂrfb%gi%s Jnc.)

15- pent adodecanol’i de at otal yield of 84% The purity was 95%

{0054} 34 Column: DEre (vhde haums Maopfasiuredoh AgilemaFeabnslogies; otmi Jalength:
strains was jnoculated intg 5 of SCD |'i qui d medi um (manuf act ur ed
by Ni hon Pha#&ﬁ’bé'ﬁ?'ir@ ﬂ'a@???r' IQEI?. Tmrikﬂﬂ?ﬂ@eﬁﬁcf&m al cells were
subj ectegh t 0 ?J@Ja#‘gﬂﬁ. r?dféit—k'gﬁecknihﬁ oL 3t4°€\7‘19irf.‘?63§6‘=d10‘”5- The

cells obt ug

m crobi a ained after culture were centri ed (8000xg, 10
5m nutes), tingecliopeclhaiea2plwas renoved, and then the microbial cells

ded in 5 nL Nysi i .saline. Th i

cont 1 f uged Hal NapADRAB ARG TILSI0 U8RBScquent |y L he- Super nat ant
d s ArpdinlY, _ _

bhysi of ogi cal 2Bal ENe LRt e, T PR B M P ST e, 5 200 mo



10 mL of nethanol was added to the towel that had been left to stand
still for 24 hours, and 1 nL of the nethanol was mxed with 1 nL of
ADAM (9- ant hrydi azonet hanene, nmanufactukgd by Funakoshi Corp., 0.1
wWv% . The 25 mixture was left to stand for 60 m nutes at room
tenperature, and thus derivatization was carried out.
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{0056} Tabl ecduding sPbstahce Braedicin-chairmbrinthed fattd it sSSeoisiding 4M3H.
eval uation 4-1 Moraxella osloensis NCl MB10693 0 0 4-2 Moraxella
osl oensi s ATEEHPI76 (r) o 4-3 Moraxella sp. No.12 (isolated strain) O

0 4-4 Mr avelTIth é)PampIe 2 Identification of damp-dry malodor-causing bacteria

(1) Isolation of microbial strains

20 A solution in 0.1 mL obtained by cutting out a cotton towel or bath towel
which produced a damp-dry malodor after laundering and drying, adding a LP
dilution (manufactured by Nihon Pharmaceutical Co., Ltd.) thereto, and then
stirring the mixture was plated on a SCD-LP agar medium (manufactured by
Nihon Pharmaceutical Co., Ltd.) and cultured at 35°C for 24 hours. The

25  microorganisms were isolated from the colonies thus obtained. Identification of
the isolated bacterial strains was carried out by determining a base sequence
having a length of about 500 bp in the upstream region of 16S rDNA gene, and

identification of the isolated yeast strains was carried out by determining a base



No. 37 (isolated strain) 0 O 4-5 Miraxella sp. N1-52 (isolated strain)
0O 0 4-6 Miraxella sp. N1-37 (isolated strain) C) 4-7 Mravella sp.
01-35 (isolated strain) (r) @4-8 I\/bretx?la sp. 4-1 (isolated
strain) (r) 0 4-9 Moretxella sp. 4-3 (is Pated strain) (r) 0 4-10
Moraxella sp. 4-4 (isolated strain) (r) (r) 4-11 Mran/la sp. 4-5
(isolated strain) O (r) 4-12 Moraxella sp. 4-6 (isolated strain)

sequence having a length of about 200 to 500 bp in the D2 region of LSU, based
on the sequence similarity of the relevant base sequences with reference strains.
The sequence similarity of a base sequence was calculated by using a genetic
information processing software, Clustal W. Furthermore, in connection with

5 Moraxella sp., the base sequence of Moraxella osloensis ATCC19976 was

determined, and identification was achieved by comparing a subject base
sequence with the reference base sequence.
The microbial strains isolated from various towels or bath towels are
shown in Table 1.
10 {0044}
(2) Test for damp-dry malodor reproduction in fabric products
The various microbial strains that had been isolated as described above
were respectively inoculated into sterilized samples of cotton towels that had
produced a damp-dry malodor or cotton towels that had been laundered after use
15 and stored, and the microbial strains were cultured under humidified conditions
(humidity: 100%) at 35°C for 24 hours. Subsequently, the presence or absence
of the production of a damp-dry malodor was determined by expert evaluators (N
= 3) who had been trained for a fragrance evaluation, by agreement, on the basis
of the following criteria.
20  1: A very strong damp-dry malodor was produced.
2: A strong damp-dry malodor was produced.
3: A weak damp-dry malodor was produced.
4: No damp-dry malodor was produced.

The results are shown in Table 1.



0 0 4-13 Mran/la sp. 4-7 (isolated strain) O o 4-14 Moran/la sp. 4-8
(isolated strain) (r) @4-15 Moravella sp. 4-9 (isolated strain) 0 0
4-16 Moraxella sp. 4-10 (isolated strai n)2£)0 0 4-17 Moraxella sp. 4-11
(isolated strain) 0 @4-18 Mraxella sp. 4-12 (isolated strain) 00
4-19 Psyehrobacter inunobilis NBRC15733 x x 4-20 Psychrobacter

paci fi censis NBRC103191 (r)
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0 4-21 Psychrobacter gl acineola NBRC101053 A A 4-22 Pseudonbnas

al caligenes No.41 (isolated strain) O (r) 4-23 Pseudononas aerugi nosa
NBRC13275 x X 4-24 Pseudononas putidet NBRC14164 x x 4-25

Sphi ngononas yanoi kuyae No. 18 (i sol at ed rain) 0 O 4-26 Sphi ngononas
yanoi kuyae NBRC15102 0 O 4-27 Aci netobacter fund HH2 3h-12 (i sol ated

strain) o
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A 4-28 il einetobacterjztnii 7546-06 (isolated strain)

{0046}

According to the results of Table 1, Moraxella sp. was isolated from all
the towels and bath towels that produced a damp-dry malodor. Also, there was
a large number of isolated Moraxella sp. Furthermore, it was confirmed that
when the isolated Moraxella sp. was inoculated into sterilized towels that had
produced a damp-dry malodor, a very strong damp-dry malodor was produced.

Therefore, it was made clear that damp-dry malodor involves particular
microorganisms such as the subject microbial species.

{0047}
Test Example 3 Selection of microorganisms having 4M3H production capacity

The 4AM3H production capacity of microbial strains that had been isolated
and identified according to Test Example 2 described above; microbial strains
that had been isolated from the environment (soil and inside dwellings) by a
standard method by using a soybean casein digest (also called SCD in the
present specification) agar medium or a PDA medium, and then had been
isolated and identified; and microorganisms that had been obtained from
microorganism depositories, was measured.

Meanwhile, the microbial strains obtained from microorganism

depositories are as follows.

Moraxella osloensis NCIMB10693 (purchased from NCIMB (National collection of

industrial and marine bacteria)}

Moraxella osloensis ATCC18976 (purchased from ATCC (American Type Culture

Collection))
Psychrobacter immobilis NBRC15733, Psychrobacter pacificensis NBRC103191,
Psychrobacter glacincola NBRC101053, Pseudomonas aeruginesa NBRC13275,

Pseudomonas putida NBRC14164, Sphingomonas yanoikuyae NBRC15102,

Micrococcus luteus NBRC3333, Brevundimonas diminuta NBRC12697,




0 A 4-29 Aci netobacter cal coaceti eus HH2BD- 49 (isolated strain) o o
4-30 Aci netobacier radioresistens N1-60 (isolated strain) o A Table
4 (Continued) No. Strain Production am)u?ts of 4M31-1 Sensory

(

eval uation 4-31 M crococcus |uteus 105-1

i solated strain) x x 4-32

M crococcus knells NBRC3333 x x 4-33 Brevunditnonas sp. HAM -42
(isolated strain) x x 4-34 Brevundononas di 1711171110 NBRC12697 X
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25

Roseomonas aerilata NBRC 106435, Cupriavidus oxalaticus NBRC13593,
Pseudoxanthomonas sp. NBRC101033, Serratia marcescens NBRC12648,
Enterobacter cloacae NBRC3320, Corynebacterium efficiens NBRC100395,
Escherichia coli NBRC3972, Staphylococcus aureus NBRC13276,

Saccaromyces cerevisiae NBRC1661, Candida albicans NBRC1061, Alcaligenes
faecalis NBRC13111, Burkholderia cepacia NBRC15124 and Rhodotorula

mucilaginosa NBRC0909 (each purchased from NBRC (NITE Biological
Resource Center))

Bacillus cereus JCM2152, Bacillus subtilis JCM1465 and Lactobacillus plantarum

JCM1149 (purchased from JCM (Japan Collection of Microorganisms)})
{0048}

Furthermore, in regard to the Moraxella bacteria, the sequence similarity
of the base sequence in the 16S rDNA gene region of each bacterium with the
base sequence set forth in SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO:3 was
determined. Meanwhile, the base sequences set forth in SEQ ID NO:1, SEQ ID
NQO:2 and SEQ ID NO:3 represent the base sequences of the 16S rDNA gene

regions of Moraxella sp. 4-1, Moraxella sp. 4-4 and Moraxella osloensis

ATCC10976, respectively. Furthermore, the sequence similarity of the base
sequences was calculated by using a genetic information processing software,
Clustal W. Meanwhile, Moraxella sp. 4-1 was deposited with the International
Patent Organism Depositary at the National Institute of Advanced Industrial
Science and Technology (address: Central 6, 1-1, Higashi 1-chome, Tsukuba-shi,
Ibaraki-ken) on August 22, 2011, under the Accession No. FERM BP-11394.

The resulis are shown in Table 2.
{0049}
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St aphyl ococcus aureus NBRC13276 a A 4-52 Staphyl ococcus epidem dis
KUML- 2 (isolated strain) x x 4-53 Saccaromyces cerevisi ae NBRC1661 0O
@ 4- 54 Candkl a etl bi cans NBRC1061 x x 4- Lact obaci | l us pl antarum
JCML149 x x 4-56 Alcaligenes faecalis NBRC13111 x x 4-57 Burkhol deri a
cepaci a NBRC15124 o o 4-58 Rhodotorul a nucil agi nosa NBRC0O909 @ @ 4-59
Rhodot or ukt sl oof fl ae
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{0050}
1. Selection using fabric products that had been used

One platinum loop of each of the microbial strains thus obtained was
inoculated into 5 mL of a SCD liquid medium (manufactured by Nihon
Pharmaceutical Co., Ltd.), and the microbial cells were subjected to shaking
culture (160 rpm) at 35°C for 24 hours. The microbial cells obtained after culture
were centrifuged (8000xg, 10 minutes), the supernatant was removed, and then
the microbial cells were suspended in 5 mL of physiological saline. The
suspension was centrifuged again (8000xg, 10 minutes), subsequently the
supernatant was removed, and a microbial suspension was prepared by using
physiological saline such that the ODgg would be 1.0.

Towel samples were prepared by cutting a used cotton towel that had
been repeatedly used and laundered in a domestic environment, into squares
each having a size of 5 cm x 5 cm and sterilizing the cut pieces, and 0.1 mL each
of the various microbial suspensions were inoculated into the towel samples.

The inoculated samples were left to stand still under humidified conditions at
37°C for 24 hours.

The presence or absence of a damp-dry malodor in the used cotton towel
obtained after standing still for 24 hours was determined by expert evaluators (N
= 3) by agreement. In regard to the evaluation criteria, a sample from which a
strong damp-dry malodor was perceived was rated as “®”; a sample from which
a damp-dry malodor was perceived was rated as “o"; a sample from which a
slight damp-dry malodor was perceived was rated as “A”; and a sample from
which no damp-dry malodor was perceived was rated as “x”. The results are

shown in Table 3.



13e (isolated strain) @0 {0057} Table 5 No. Strain Production
anount of 4M3H Sensory evaluation 5-1 Mora. ella osloensis NCl MB10693
@ @5-2 Moravell a osl oensis ATCC19976 @@25-3 Moravel la sp. 4-1
(isolated strain) 0 0O {0058} Fromthe results of Tables 3, 4 and 5,
it was understood that anmong various m croorgani sns, particul ar

m cr oor gani sns such as genus Moraxella, Acinetobacter, Pseudononas,
Baci | | us, Sphi ngononas, Cupriavi dus, Ral stonia, 5Psychorobacter,
Serratia, Escherichia, Staphylococcus, Burkhol deria, Saccaronyces and
Rhodot orul a keosg}a 4MBH production capacity. Furthernore, it was nade
cl ear that Shlclﬂ croorgani sns having a 4M3H production capacity are
i nvol ved i n Hhe—freduet+or—ef—a—darp—a-y—rat-ogder—rHar-therfot

t he microorglani sfs having a 4MB1-1 production 10capaci t§e'f'9f95’te"5@€t'°”
used in the jpgesdnt invention, as gl@scribed above, a slensor{psults
eval uation falric products may be carried out, and |asY#dr esubped
t hose microof ganilsns_nay be isolated fromthe fabric prdehetis
enmit a danp-{d-y nah@seis odbdeisnat i ve| NCIMB106@R0r gani sns| ex@sti hg ien
fabric pr odupg_g Mayorbeh 68baised, the| AABH goreducti on clapaei ty| of @t he
i solated m P9 Jamiraithe Y Pe_15 NengyligslatedBhid)NOSE |M ClOOr panigsns
having a NS proutpst ) Onlo CRDAR Ry ad By NDE sTELIEEE §Fbin) UT [ MELIOTE, 35
can be seen o fﬁ‘:me el idni . > MO 78486 isEhtEd YA rganism H%VI n

-

r\r\v

ver h| h S ‘.a ||u o al - anpn L Ilb
i c)r/oor gani SpES ha WRC@C%%H’S BF odut 19514 Tlsgl @écs;ré‘;ﬁ)”i gbgg ;; i g*ﬁa

having a 4MBIE: 'ﬁrrrFﬁﬁquﬁanWﬁﬁp, ~ 117 {jselated sfr by *20chapdring
t he sequence{(msg}l arity of partl cul ar gene sequences. {0059} Exanpl e

1 One platinuml oop of each of Mraxella osloensis NCl MB10693
2. Selection using fabric products having a sebaceous dirt component applied

5 thereon
14-Methylhexadecanoic acid was synthesized by a two-step reaction
such as described below, according to JP-A-2009-149546.
Step (a)
11.9 g (60.0 mmol) of 12-dodecanolide and 24.3 g (96.0 mmol, 1.6
10  equivalents) of a 32% (hydrogen bromide)/(acetic acid) solution were introduced
into a 100-ml. autoclave protected with Teflon (registered trademark), and the
autoclave was purged with nitrogen and then sealed. The contentin the
autoclave was stirred with a magnetic stirrer for 16 hours by using an oil bath at
60°C. After cooling the mixture, 14 mL of water was added thereto, and the
15  mixture was transferred into a separatory funnel by using 200 mL of hot hexane.
The mixture was washed with ion-exchanged water, dried over magnesium
sulfate, filtered, and crystallized from n-hexane. Thus, 14.4 g (yield: 86%) of 12-
bromododecanoic acid was obtained.
Step (b)
20 Subsequently, in a 100-mL four-necked flask equipped with a refluxing

cooling tube, a 50-mL separatory funnel, a magnetic stirrer, and a temperature



Moraxel |l a sp. 4-1, Psychrobacter pacificensis NBRC103191,
Psychrobacter 25 gl aci ncol a NCl MB101053, Pseudononas al cal i ones

No. 41, Aci net obacter cal coaceti cus HH2BD. 49, Saccaronyces cerevi si ae
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found to be 79%.

In this manner, 14-methylhexadecanoic acid was obtained from 12-
20 dodecanolide at a total yield of 68%. The purity was 98%.
{0053}
16-Methyloctadecanoic acid was synthesized by the same operation,
except that in the step (a) of the synthesis process for 14-methylhexadecanoic
acid described above, 12-dodecanolide was changed to 15-pentadodecanclide,
25 and in the step (b), 2-methylbutylmagnesium bromide was changed to sec-
butylmagnesium bromide. Thus, 16-methyloctadecanoic acid was obtained from
15-pentadodecanolide at a total yield of 84%. The purity was 95%.
{0054}



6- 10 Pol yoxyet hyl ene (10) lauryl ether (trade name: EMJULGEN 110,
manuf actured by Kao Corporation) - 6 11 Sodi um al kyl benzene

sul fonate (trade name: NEOPELEX GB65, magiféactured by Kao Cor poration)
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applying a tarsmrobubsma:rwebonquqsmmoar&dfbyt hsing MBYysipiogidacsalion santhat the

t he case of %I yin ﬁ?e{bl ized water) 5B: (1/100 of the 4M3H
production a o Wolld ase of applying sterilized water) 5 (4M3H

producti gg amount bR atﬁlé”n%&?en otRRRANAOWhRN HRdbeantil NG ShuareHaléh
t he 4M3H producti on anount the case of applying sterilized water
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test subst anoefhdrislvasrdsied|tosobid.e shown in Tables 7-1 and 7-2. (2)
sensory %/al uation 0.1 mL each of the various microbial suspensions described above was
inoculated into the plain-woven cotton fabric described above, and the samples
were left to stand still under humidified conditions at 37°C for 24 hours. Thus,
quantification of 4M3H and a sensory evaluation of a damp-dry malodor were
carried out in the following manner.
20 {0055}
(1) Quantification of 4M3H
10 mL of methanol was added to the towel that had been left to stand still
for 24 hours, and 1 mL of the methanol was mixed with 1 mL of ADAM (9-
anthrydiazomethanene, manufactured by Funakoshi Corp., 0.1 w/v%). The
25  mixture was left to stand for 60 minutes at room temperature, and thus
derivatization was carried out.
Thereafter, 10 uL of the solution was analyzed by using LC-FL (liquid

chromatography apparatus: HITACHI ELITE LaChrom (trade name,



A sensory eval uation of the danp-dry mal odor was carried out by
expert evaluators (N = 3) by agreenent on the basis of the foll ow ng
criteria. 20 A. The danp-dry mal odor was uppressed and the danp-dry
mal odor was hardly perceived. B: The danﬁ dry mal odor was al npst

i nhibited. C. The danp-dry mal odor was slightly inhibited. D
The danp-dry mal odor was hardly inhibited, and a strong danp-dry

mal odor 25was perceived. The results are shown in Tables 7-1 and 7-2.
{0064} Table 7-1 Used strain Substance to be tested Conc./ ppm

Producti on aﬁ%ﬂ?aé?ureﬂ |§.f‘dﬂ$(?;rtd( SRR Qo dpnerE OB - %%é}'@lré@é%%
Al kyl benzyl di methyl armoni um ch oride 100 DD Dodecyl trinethyl

ammoni um chl arandéactied @yAgileet Tacrexidgies,iimaed hyl x 42Gomnurd mnhchjr catemn
igg cb Hex?edrﬁg ratutng:i 2 r%lue%w’éorrr]nxlég]sopltgwo %cét%%nnleﬁvater = %3 (v%luer‘r% d
ratio), flow rate: 1.0 mL/min, detector: excitation wavelength (365 nm),
5 measurement wavelength (412 nm}), and thereby quantification of 4M3H thus
produced was carried out. In regard to the amount of production of 4M3H, a
sample which produced 4M3H in an amount of more than 1 pg was rated as “®@";
a sample which produced 4M3H in an amount of more than 0.1 ug and 1 pg or
less was rated as “o"; a sample which produced 4M3H in an amount of more than
10 0 pngand 0.1 ug or less was rated as "A"; and a sample in which no 4M3H was
detected was rated as “x“. The results obtained when 14-methylhexadecanoic
acid was applied are presented in Table 4, and the resulis obtained when 16-
methyloctadecanoic acid was applied are presented in Table 5.
(2) Sensory evaluation of damp-dry malodor
15 The presence or absence of a damp-dry malodor in the plain-woven
cotton fabric obtained after standing still for 24 hours was determined by expert
evaluators (N = 3). In regard to the evaluation criteria, a sample from which a
strong damp-dry malodor was perceived was rated as “®°; a sample from which

ll ",

a damp-dry malodor was perceived was rated as “o”; a sample from which a

20 slight damp-dry malodor was perceived was rated as “A”; and a sample from
which no damp-dry malodor was perceived was rated as “x”. The results
obtained when 14-methylhexadecanoic acid was applied are presented in Table 4,
and the results obtained when 16-methyloctadecancic acid was applied are

presented in Table 5.



CD Stearic acid 100 CD deic acid 100 B B Linoleic acid 100 B B

Linolenic acid 100 B B Pol yoxyet hyl ene (10) lauryl ether 100 D D
Sodi um al kyl benzene sul fonate 100 C D Pajylysine 10 DD 100 C
{0056}
Table 4
Production Sensory
No. Strain amount of evaluation
AM3H
4-1 || Moraxella osloensis NCIMB10693 ® @®
4-2 || Moraxella osloensis ATCC19976 @ 0
4-3 || Moraxella sp. No.12 (isolated strain) ® @®
4-4 || Moraxella sp. N0.37 (isolated strain) ® ®
4-5 || Moraxella sp. N1-52 (isolated strain) @ ®
4-6 || Moraxella sp. W1-37 (isolated strain) ® @®
4-7 || Moraxella sp. 01-35 (isolated strain) ® @®
4-8 || Moraxella sp. 4-1 (isolated strain) ® @®
4-9 || Moraxella sp. 4-3 (isolated strain) ® ®
4-10 || Moraxella sp. 4-4 (isolated strain) @® @®
4-11 | Moraxella sp. 4-5 (isolated strain) ® ®
4-12 || Moraxella sp. 4-6 (isolated strain) ® @
4-13 || Moraxella sp. 4-7 (isolated strain) ® 0
4-14 | Moraxella sp. 4-8 (isolated strain) ® @
4-15 || Moraxella sp. 4-9 (isolated strain) ® @®
4-16 || Moraxella sp. 4-10 (isolated strain) @® @
4-17 || Moraxvella sp. 4-11 (isolated strain) ® @®
4-18 || Moraxella sp. 4-12 (isolated strain) ® ®
4-19 || Psychrobacter immobilis NBRC15733 b X
4-20 || Psychrobacter pacificensis NBRC103191 ® 0
421 || Psychrobacter glacincola NBRC101053 A A
422 || Pseudonionas alcaligenes No.41 (isolated strain) @® @®
4-23 || Pseudomonas aeruginosa NBRC13275 X X
4-24 || Pseudomonas putida NBRC14164 X X
425 || Sphingomonas vanoikuyae No.18 (isolated strain) o 0
4-26 || Sphingomonas yanoikuyae NBRCI15102 o o
4-27 | Acinetobacter junii g:)%a?ég lstzrain) 0 A
4-28 || Acinetobacter junii ;’Egg toe ?1 strain) a A
429 || Acinetobacter calcoaceticus HH2BD—49 . o o
(isolated strain)
. S N1-60
4-30 | Acinetobacier radioresisiens . . o] A
(isolated strain)
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Table 4 (Continued)
_ Production Sensory
No. Strain amount of evaluation
4M3H

431 || Micrococcus luteus (li(;csniziti d strain) ¥ X
4-32 || Micrococcus huteus NBR(3333 x x
4-33 | Brevundimonas sp. Eﬁ)ll\;ltlégzs rain) X x
4-34 || Brevundomonas diminita NBRC12697 X X
4-35 | Roseomonas sp. Ziigﬁltg fi strain) X X
4-36 | Roseomonas aerilata NBRC106435 X X
4-37 || Xanthomonas sp. IM-10 (isolated strain) * X
4-38 || Ralstonia sp. IM-33 (isolated strain) ® @
4-39 || Cupriavidus sp. FUMI-22 (isolated strain) o A
4-40 || Cupriavidus oxalaticus NBRC13593 x X
4-41 || Sphingobitm sp. 7-18 (isolated strain) X X
4-42 | Psendoxanthomonas sp. 101-17 (isolated strain) A x
4-43 || Psendoxanthomonas sp. NBRC101033 X s
4-44 || Bacillus cereus 7546-03 (isolated strain) 0 o)
4-45 || Bacillus cereus JCM2152 0 0
4-46 || Beacillus subtilis JCM1465 o} A
4-47 || Serratia marcescens NBRC12648 0 A
4-48 || Emerobacter cloacce NBRC3320 X X
4-49 (| Corynebacterium efficiens NBRCI00395 X X
4-50 || Escherichia coli NBR(C3872 0 A
4-51 || Staphylococcus aureus NBRC13276 0 A
4-52 || Staphylococcus epidemidis | KUMI-2 (isolated strain) % X
4-533 || Succaromiyces cerevisiae NBRC1661 ® ®
4-54 || Candida albicans NBRC1061 x x
4-55 || Lactobacillus plamtarum JCM1149 X X
4-56 | Alcaligenes faecalis NBRC13111 X x
4-57 || Burkholderia cepacia NBRCi15124 0 0
4-58 | Rhodotorula mucilaginosa NBRC0909 ® ®
4-59 | Rhodotorula slooffiae 13c (isolated strain) ® ®

{0057}

Table 5

Production Sensory
No. Strain amount of evaluation
AM3H

5-1 | Moraxella osloensis NCIMB10693 @® ®
5-2 || Moraxella osloensis ATCC19976 ® )
5-3 | Moraxella sp. 4-1 (isolated strain) C] @®
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{0058}
From the results of Tables 3, 4 and 5, it was understood that among
various microorganisms, particular microorganisms such as genus Moraxella,

Acinetobacter, Pseudomonas, Bacillus, Sphingomonas, Cupriavidus, Ralstonia,

Psychorobacter, Serratia, Escherichia, Staphylococcus, Burkholderiag,

Saccaromyces and Rhodotorula have a 4M3H production capacity. Furthermore,

it was made clear that such microorganisms having a 4M3H production capacity
are involved in the production of a damp-dry malodor.

Furthermore, as for the microorganisms having a 4M3H production
capacity that are used in the present invention, as described above, a sensory
evaluation of fabric products may be carried out, and as a result, those
microorganisms may be isolated from the fabric products which emit a damp-dry
malodeor. Alternatively, microorganisms existing in fabric products may be
isclated, the 4M3H production capacity of the isclated microorganisms may be
measured, and those microorganisms having a 4M3H production capacity may
be selected. Furthermore, as can be seen from Tables 2 to 5, since there are
microorganisms having very high sequence similarity of particular gene
sequences among the microorganisms having a 4M3H production capacity,
microorganisms having a 4M3H production capacity may be also selected by
comparing the sequence similarity of particular gene sequences.

{0059}
Example 1

One platinum loop of each of Moraxella osloensis NCIMB10693,

Moraxella sp. 4-1, Psychrobacter pacificensis NBRC103191, Psychrobacter

glacincola NCIMB101053, Pseudomonas alcaligenes No.41, Acinetobacter

calcoaceticus HH2BD-49, Saccaromyces cerevisiae NBRC1661, Rhodotorula

mucilaginosa NBRC0809 and Rhodotorula slooffiae 13¢ was inoculated into 5 mL

of a SCD liquid medium (manufactured by Nihon Pharmaceutical Co., Ltd.), and



Peptone 100 DD Sterile water - D D {0064} Table 7-1 (continued)
Used strain Substance to be tested Cone / . PPm Production anount
of 4M31-1 Sensory evaluation P. pacifi ceggi s NBRC103191 Al kyl benzyl
d nmet hyl ammonium chloride 100 DD deict¥acid 100 C C

Bi s(4-di met hyl am nodi t hi obenzi Onickel 10 CD 100 B B

the microbial cells were subjected to shaking culture (160 rpm) at 35°C for 24
hours. The microbial cells obtained after culture were centrifuged (8000xg, 10
minutes), the supernatant was removed, and then the microbial cells were
suspended in 5 mL of physiological saline. The suspension was centrifuged
5 again (8000xg, 10 minutes), subsequently the supernatant was removed, and a
microbial suspension was prepared by using physiological saline such that the
ODegoo would be 0.1.
{0060}
On a plain-woven cotton fabric which had been cut to a square having a
10  size of 2 cm x 2 cm and sterilized under pressure, a solution prepared by
dissolving 0.1 mg of 14-methylhexadecanoic acid that had been synthesized in
Test Exampie 3 in 0.1 mL of methano! was applied, and thereafter, methanol was
dried to solid.
Furthermore, 0.1 mL each of 10-ppm or 100-ppm aqueous solutions of
15  the compounds shown in the following Table 6 was applied on the fabric
described above. As a control, a fabric on which sterilized water was applied

instead of the compounds described below was also prepared.



Thynol 10 DD 100 B D Dextrose 100 D D Peptone 100 D D Sterile
water - D D P. glacincola NBRC101053 Al kyl benzyl dinethyl ammonium
chloride 100 CD Qdeic acid 100 A A 4

Bi s(4-di met hyl am nodi t hi obenzi Oni ckel 10 R A

10

{0061}

Table 6
No. Compound name
Alkyl benzyl dimethyl ammonium chloride

6-1 (trade name: SANISOL C, manufactured by Kao Corporation)
6.7 Dadecyl trimethyl ammonium chloride
(manufactured by Wako Pure Chemical Industries, Lid.)
63 Tetradecyl trimethyl ammonium chloride
{manufactured by Wako Pure Chemical Industries, Ltd.)
6-4 Hexadecyl trimethyl ammonium chloride

{manufactured by Wako Pure Chemical Industries, Ltd.)

6-5 Palmitic acid (manufactured by Wako Pure Chemical Industries, Ltd.)

6-6 Stearic acid (manufactured by Wako Pure Chemical Industries, Ltd.)

6-7 Oleic acid (manufactured by KANTO CHEMICAL CO., INC.)

6-8 Linoleic acid (manufactured by KANTO CHEMICAL CO., INC.)

6-9 Linolenic acid (manufactured by KANTO CHEMICAL CO., INC.)

6-10 Polyoxyethylene (10) lauryl ether
(trade name: EMULGEN 110, manufactured by Kao Corporation)

6-11 Sodium alkylbenzene sulfonate
(trade name; NEOPELEX G635, manufactured by Kao Corporation)

6-12 | Polylysine {manufactured by KANTO CHEMICAL CO., INC.)

6-13 Bis(4-dimethylaminodithiobenzil)nickel
{trade name: Proxel BDN, manufactured by SUNWA CHEMICAL CO.,LTD.)

6-14 | Thyntol (manufactured by KANTO CHEMICAL CO., INC.)

6-15 | Cinnamic aldehyde (manufactured by KANTO CHEMICAL CQ., INC.)

6-16 | Dextrose (manufactured by Wako Pure Chemical Industries, Ltd.)

6-17 | Peptone (manufactured by BD)

6-18 Sterile water

{0062}

On a plain-woven cotton fabric prepared as described above, 0.1 mL
each of the various microbial suspensions was inocuiated, and the samples were
left to stand still under humidified conditions at 37°C for 24 hours and were
subjected to an evaluation such as described below.

{0063}
(1) Quantification of 4M3H

Quantification of 4M3H was carried out by the same method as that used
in Test Example 3, and by taking as a reference the 4M3H production amount of
a sample on which sterilized water was applied as a test substance, the 4M3H

production amounts in the case of applying other test substances were evaluated
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A 10 C 100 B A Dextrose 100 D D Peptone 100 D D
D D {0065} Table 7-2 Used strain Substance to be

on the basis of the following criteria.

A

(4M3H production amount in the case of applying a test substance) < (1/100
of the 4M3H production amount in the case of applying sterilized water)
(17100 of the 4M3H production amount in the case of applying sterilized
water) < (4M3H production amount in the case of applying a test substance)
< {1/10 of the 4M3H production amount in the case of applying sterilized
water)

(1/10 of the 4M3H production amount in the case of applying sterilized water)
< (4M3H production amount in the case of applying a test substance) <
(4M3H production amount in the case of applying sterilized water)

(4M3H production amount in the case of applying sterilized water) < (4M3H

production amount in the case of applying a test substance)

The results are shown in Tables 7-1 and 7-2.

(2) Sensory evaluation

A sensory evaluation of the damp-dry malodor was carried out by expert

evaluators (N = 3) by agreement on the basis of the following criteria.

The damp-dry malodor was suppressed, and the damp-dry malodor was
hardly perceived.

The damp-dry malodor was almost inhibited.

The damp-dry malodor was slightly inhibited.

The damp-dry malodor was hardly inhibited, and a strong damp-dry malodor

was perceived.

The results are shown in Tables 7-1 and 7-2.



Al kyl benzyl di net hyl
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{0064}
Table 7-1
. Conc./ Production Sensory
Used strain Substance to be tested ppm amount of evaluation
AM3H
Alkyl benzyl dimethyl ammonium chioride 100 D D
Dodecyl trimethyl anumonium chloride 100 C D
Tetradecyl trimethyl ammonium chloride 100 C D
Hexadecyl trimethyl ammonium chloride 100 D D
Palmitic acid 100 C D
Stearic acid 100 C D
Oleic acid 100 B B
Linoleic acid 100 B B
Linolenic acid 100 B B
Polyoxyethylene (10) lauryl ether 100 D D
M. osloensis Sodium alkylbenzene sulfonate 100 C D
NCIMB10693 Polvlvsine 10 D D
oy 100 C D
. . o qes . 10 C C
Bis(4-dimethylaminodithiobenzilynickel 100 Y x
Thymol 10 B B
100 A B
. . 10 C C
Cinnamic aldehyde 100 A y
Dextrose 100 D D
Peptone 100 D D
Sterile water - D D
Alkyl benzyl dimethyl ammonium chloride 100 D D
Oleic acid 100 B B
Bis(4-dimethylamincdithiobenzil)nickel 110% i i
Moraxella sp.
4-1 Thymol 10 < B
100 B B
Dextrose 100 D D
Peptone 100 D D
D D

Sterile water




- DD A calcoaceticus HH2BD 49 Al kyl benzyl dinethyl

chloride 100 DD deic acid 100 C D

anmoni um

Bi s(4-di net hyl am nodi t hi obenzi | ) ni ckel 18 BD 100 A A Thynol 10 D
D 100 CD Dextrose 100 D D Peptone 1 8
{0064}
Table 7-1 (continued)
Conc./ Production Senso
Used strain Substance to be tested ' amount of 4
ppm AMBH evaluation
Alkyl benzyl dimethy! ammonium chloride 100 D D
Oleic acid 100 C C
Bis(4-dimethylaminodithiobenzil)nickel 10 C D
. . 100 B B
P. pacificensis 0 D D
NBRC103191 [ Thymol
100 B D
Dextrose 100 D D
Peptone 100 D D
Sterile water - D D
Alkyl benzyl dimethyl anmimoniuim chloride 100 C D
Oleic acid 100 A A
Bis(4-dimethylaminodithiobenzil)nicket 10 A A
, 100 A A
P. glacincolu 10 C ry
NBRC101053 || Thymol
100 B A
Dexirose 100 D D
Peptone 100 D D
Sterile water - D D




DD Sterile water - D D S. cerevisiae NBRC1661 Al kyl

ammoni um chloride 100 CC deic acid 100 B C

benzyl di

met hyl

Bi s(4-di met hyl am nodi t hi obenzi Oni ckel 104 C 100 A A Thynol 10 CC
100 D C Dextrose 100 D
{0065}
Table 7-2
. Conc./ Production Sensory
Used strain Substance to be tested ppm- algig_h of evaluation

Alkyl benzyl dimethyl ammonium chioride 100 D D

Oleic acid 100 C C

. . T - 10 C D

Bis(4-dimethylaminodithiobenzibnickel 100 A Yy

P. alcaligenes 10 D D

No4l Thymo! 100 C D

Dextrose 100 D D

Peptone 100 D D

Sterile water - D D

Alkyl benzyl dimethyl ammonium chloride 100 D D

Qleic acid 100 C D

. . © e - 10 B D
Bis(4-dimethylaminodithiobenzil)nickel

. 100 A A

A. calcoaceticus 10 D D

HH2BD-49 Thymol 100 C D

Dextrose 100 D D

Peptone 100 D D

Sterile water - D D

Alkyl benzyl dimethyl ammonium chloride 100 C C

Oleic acid 100 B C

. . A - 10 C C
Bis(4-dimethylaminodithiobenzil)nickel

. 100 A A

S. cerevisiae 10 C C

NBRC1661 Thymo! 100 D c

Dextrose 100 D D

Peptone 100 D D

Sterile water - D D

Alkyl benzyl dimethyl ammoninm chioride 100 D D

Oleic acid 100 B C

. . s s 10 B B

Bis(4-dimethylaminodithiobenzil)nickel T00 A y

R. muculaginosa T D D

NBRC(909 Thymot T00 N B

Dexirose 100 D D

Peptone 100 D D

D D

Sterile water




D Peptone 100 DD Sterile water - D D R nucul agi nasa NBRC0909

di met hyl amoni um chloride 100 DD deic acid 100 B C

Bi s(4-di nmet hyl am nodi t hi obenzi Oni ckel 104§ B 100 A A Thyne} 10 DD

Al kyl benzyl
100 A B
5
10
15
20

{0085}
Table 7-2 (continued)
. Conce./ Production Sensory
Used strain Substance to be tested pm amount of evaluation
AM3H
Alkyl benzyl dimethyl aimmonium chioride 100 D C
Oleic acid 100 C C
Bis(4-dimethylaminodithiobenzilnickel 10 C C
100 A A
R. slooffice 13¢ 10 D A
Thymol 100 T x
Dextrose 100 D D
Peptone 100 D D
Sterile water - D D

{0066}

As shown in Tables 7-1 and 7-2, according fo the present invention, a
screening of a damp-dry malodor inhibitor and an evaluation of a damp-dry
malodor inhibitor are enabled.

{0067}
Example 2
One platinum loop of each of Moraxella osloensis NCIMB10693,

Moraxella sp. 4-1, Acinetobacter calcoaceticus HH2BD-49 and Pseudomonas

alcaligenes No.41 was inoculated info 5 mL of a SCD liquid medium
(manufactured by Nihon Pharmaceutical Co., Ltd.), and the microbial cells were
subjected to shaking culture (160 rpm) at 35°C for 24 hours. The microbial cells
obtained after culture were centrifuged (8000xg, 10 minutes), the supernatant
was removed, and then the microbial cells were suspended in 5 mL of
physiological saline. The suspension was centrifuged again (8000xg, 10
minutes), subsequently the supernatant was removed, and a microbial
suspension was prepared by using physiological saline such that the ODggo would
be 0.1.
{0068}

Cotton bath towels or towels which had been used after being iaundered




Dextrose 100 D D Peptone 100 DD Sterile water - D D {0065} Table
7-2 (continued Used strain Substance to be tested Cone / . PPm
Production amount of 4M3H Sensory eval uaypon R slooffiae 13c Al kyl
benzyl di nethyl amoni um chloride 100 D Oeic acid 100 CC

Bi s(4-di met hyl am nodi t hi obenzi Oni ckel 10 C C

10

at various homes were respectively cut to a size of 2 cm x 2 cm, and were
sterilized under pressure.

Furthermore, 0.1 mL each of 10-ppm or 100-ppm aqueous solutions of
the compounds described in the above Table 6 was applied on the bath towels or
towels described above. As a control, a fabric on which sterilized water was
applied instead of the compounds described below was also prepared.

{0069}

0.1 mL each of the various microbial suspensions was inoculated into the
bath towels or towels prepared as described above, and the samples were left to
stand still under humidified conditions at 37°C for 24 hours. Thus, a sensory
evaluation of a damp-dry malodor was carried out by the same method and the
same evaluation criteria as those used in Example 1. The results are shown in
Table 8.



100 A A Thynol 10 DA 100 C A Dextrose 100 D D Peptone 100 D D

Sterile water - D D {0066} As shown in Tables 7-1 and 7-2,
according to the present invention, agr eeni ng of a danp-dry
mal odor i nhibitor and an eval uation of a“danp-dry mal odor inhibitor

are enabl ed. {0067} Exanple 2 One platinum|oop of each of Mdraxella
osl oensi s NCI MB10693, 10 Moraxella sp. 4-1, Acinetobacter

cal coaceti cus HH2BD- 49 and Pseudononas al cal i genes No. 41 was

i noculated into 5 nL of a SCD Iiquid nedi um (manufactured by N hon

Phar maceut i cgd ., Ltd.), and the mcrobial cells were subjected to
shaki ng cul t b«? 160 rpm at 35C for 24 hours. The mcrobial cells
obt ai ned af t eP=cul-ture—were—centrifuged {-8000xg—H0—-nutes)—the
i ory
super nat ant iSse@sinr €N esbstaatedo bdesredt he i cr obi al c@‘?‘Fé weeisor
suspended in siigheaieai—saline The "u:;wﬁ oR—SpAmation
centrifuged jgai n (8000 111{ 1 t"'..l m‘f%?;"“mmmdﬂﬂ@ iy 11:*9“9 supgr raf ant
was renoved,| and a ni cr qbrarSts 15 YSt 5?‘5’5’1?&'@1 pt-epat-ed vy tst '“'}t
physi ol ogi cal saline sug wiﬁ%émemﬁmlnmmbmtkﬂe 0.r+,¢0 10668}
Cotton bath fdwsbgsior t gwets whichhad beenused—after; beirnos
| aundered | NCIMBIOGS3 | Thymol 100 A
Dextrose 100 D
Peptone 100 D
Sterile water - D
Allyl benzyl dimethyl ammonium chloride 100 B
Polyoxyethylene (10) lauryl ether 100 D
Bis(4-dimethylaminodithiobenzil)nickel 11(?0 g
Moraxella sp.
41 Thymol 10 B
100 A
Dextrose 100 D
Peptone 100 D
Sterile water - D
Alkyl benzyl dimethyl ammonium chloride 100 D
Polyoxyethylene (10) lauryl ether 100 D
Bis(4-dimethylaminodithiobenzil )nickel 11000 g
A calcoaceticus 0 D
HH2BD-49 Thymol 100 A
Dextrose 100 D
Peptone 100 D
Sterile water - D
Alkyl benzyl dimethyl ammonium chloride 100 A
Polyoxyethylene (10) lauryl ether 100 A
Bis(4-dimethylaminodithiobenzilynickel o 2
P. alcaligenes 10 A
No.41 Thymol 100 A
Dextrose 100 D
Peptone 100 D
Sterile water - D
{0071}

As shown in Table 8, in the screening method and the evaluation method
5 for a damp-dry malodor inhibitor of the present invention, even if fabric products

that have been used after being laundered are used as the fabric products, a



46 at various homes were respectively cut to a size of 2 cmx 2 cm
and were sterilized under pressure. Furthernore, 0.1 nL each

of 10- ppm or

100- ppm aqueous sol utions of4gt he conpounds described in

t he above Table 6 was applied on the bath towels or 5 towels
descri bed above. As a control, a fabric on which sterilized water was
applied instead of the conpounds described bel ow was al so prepared.

{0069}

0.1 nL each of the various m crobial suspensions was

i noculated into the bath towels or towels prepared as descri bed
above, and t Beregaing afs dwne-dnefrialddor irlhdbitondndtanl dvaluatien ofiardadng-tad
conditions at 37C for_ 24 hours. Thus, a sensory evaluation of a
danp-dry nal Stdedardrhiiteraragnabledpy t he same method and the sanme

eval uati on cqé%i a as those used in Exanple 1. The results are shown

in Tabl e 8.

0} Table 8 Used strain Substance to be tested Conc./

in Sensory e¥xbtmid ®n M osl oensi s NCI MBI 0693 Al kyl benzyl di net hyl
anmoni um chl oride 100 B . Pol yoxyet hyl ene (10? | auryl, ether 100 D

Bi s( 4-di n@t hyl anm nB8f PIRtEEENEPRST 8rEh ohidoraxella galognsis NGB 1§98 and1 oo

A

10

15

20

25

Pseudomonas alcaligenes No.41 was inoculated into 5 mL of a SCD liquid

medium (manufactured by Nihon Pharmaceutical Co., Ltd.), and the microbial
cells were subjected to shaking culture (160 rpm) at 35°C for 24 hours. The
microbial cells obtained after culture were centrifuged (8000xg, 10 minutes), the
supernatant was removed, and then the microbial cells were suspended in 5 mL
of physiological saline. The suspension was centrifuged again (8000xg, 10
minutes), subsequently the supernatant was removed, and a microbial
suspension was prepared by using physiological saline such that the ODgge would
be 0.1.

{0073}

Was added 0.1 mg of 14-methylhexadecanoic acid synthesized in Test
Example 3 o 1 mL of a SCD liquid medium (manufactured by Nihon
Pharmaceutical Co., Ltd.}). Thereon, 0.1 mL each of 10-ppm or 100-ppm
aqueous solutions of the compounds described in the above Table 6 was applied.
As a control, a liquid medium to which sterilized water was added instead of the
compounds described below was also prepared.

Was inoculated 0.1 mL of each of the various microbial suspensions into
the liquid medium prepared as described above, and the samples were subjected
to shaking culture at 37°C for 24 hours. Thus, a sensory evaluation of a damp-
dry malodor was carried out by the same method and the same evaluation criteria

as those used in Example 1. The resulis are shown in Table 9.



Dextrose 100 D Peptone 100 D Sterile water - D Mirarella sp. 4-1
Al kyl benzyl dinethyl ammoni um chloride 100 B Pol yoxyet hyl ene (10)
| auryl ether 100 D Bi s(4-dinethyl am nodi,t,;hi obenzi Oni ckel 10 B 100

B Thynol

10

15

10 B 100 A Dextrose 100 D pt one

{0074}
Table 9
Used strain Substance to be tested Conc/ Se“S"?Y
ppm evaluation
Alkyl benzyl dimethyl ammonium c¢hloride 100 A
Polyoxyethylene (10) laury! ether 100 D
Bis{4-dimethylaminodithiobenzil)nickel 110% i
M. osloensis 0 B
NCIMB 10693
9 Thymol 100 Y
Dextrose 100 D
Peptone 100 D
Sterile water - D
Alkyl benzy! dimethyl ammonium chloride 100 A
Polyoxyethylene (10) lauryl ether 100 D
Bis{4-dimethylaminodithiobenzil)nickel 1100 0 i
P. ulcaligenes 0 D
No.41
0 Thymol 00 3
Dextrose 100 D
Peptone 100 D
Sterile water - D

{0075}

As shown in Table 9, in the screening method and the evaluation method
for a damp-dry malodor inhibitor of the present invention, a screening of a damp-
dry malodor inhibitor and an evaluation of a damp-dry malodor inhibitor are
enabled by bringing microorganisms having a 4M3H production capacity and a
test substance into contact in a liquid medium in the presence of a sebaceous dirt
component.

{0076}
Example 4
One platinum loop of Moraxella osloensis NCIMB10693 was inoculated

into 5 mL of a SCD liquid medium (manufactured by Nihon Pharmaceutical Co.,
Ltd.), and the microbial cells were subjected to shaking culture (160 rpm) at 35°C
for 24 hours. The microbial cells obtained after culture were centrifuged

(8000xg, 10 minutes), the supernatant was removed, and then the microbial cells



100 D Sterile water - D A cal coaceacus HH2BD- 49 Al kyl benzyl

di met hyl ammoni um chl oride 100 D Pol yoxyet hyl ene (10) | auryl ether
100 D Bis(4-dinethylam nodithiobenziOnigkel 10 D 100 D Thynol 10
D 100 A Dextrose 100 D Peptone 100 D Sterile water -

were suspended in 5 mL of physiclogical saline. The suspension was
centrifuged again {(8000xg, 10 minutes), subsequently the supernatant was
removed, and a microbial suspension was prepared by using physiological saline
such that the ODggo would be 0.1.

5 {0077}

A solution prepared by dissclving 0.1 mg of 14-methylhexadecanoic acid
synthesized in Test Example 3, in 0.1 mL of methanol was applied on a SCD
agar medium. Thereon, 0.1 mL each of 10-ppm or 100-ppm aqueous solutions
of the compounds described in the above Table 6 was applied. As a control, a

10  agar medium on which sterilized water was applied instead of the compounds
described below was also prepared.

Was inoculated 0.1 mL of each of the various microbial suspensions into
the agar medium prepared as described above, and the samples were subjected
to culture at 37°C for 24 hours. Thus, a sensory evaluation of a damp-dry

15 malodor was carried out by the same method and the same evaluation criteria as

those used in Example 1. The results are shown in Table 10.

{0078}
Table 10
Used strain Substance to be tested Conc./ Sensog
ppin evaluation
Alkyl benzyl dimethyl ammonium chloride 100 B
Qleic acid 100 B
Polyoxyethylene (10) lauryl ether 100 D
. . e S 10 C
M osloensis Big(4-dimethylaminodithiobenzil)nicket 100 B
NCIMB 10693 Thvimol 10 D
y 100 C
Dexirose 100 D
Peptone 100 D
Sterile water - D
{0079}
20 As shown in Table 10, in the screening method and the evaluation

method for a damp-dry malodor inhibitor of the present invention, a screening of a



D P. alcaligenes No.41 Al kyl benzyl dinmethyl amonium chloride 100 A
Pol yoxyet hyl ene (10) | auryl ether 100 A
Bi s(4-di nmet hyl am nodi t hi obenzi Oni ckel 103,%\ 100 A Thynmol 10 A 100

A Dextrose 100 D Peptone 100 D Steril

water - D {0071}

As shown in Table 8, in the screening nmethod and the eval uati on

nmet hod 5for a danp-dry mal odor inhibitor of the present invention,
even if fabric products that have been used after being | aundered are
used as the fabric products, a

10

damp-dry maiodor inhibitor and an evaluation of a damp-dry malodor inhibitor are
enabled by bringing microorganisms having a 4M3H production capacity and a
test substance into contact in an agar medium in the presence of a sebaceous
dirt component.

{0080}

Having described our invention as related to the present embodiments, it
is our intention that the invention not be limited by any of the details of the
description, unless otherwise specified, but rather be construed broadiy within its
spirit and scope as set out in the accompanying Claims.

{0081}

This non-provisional application Claims priority under 35 U.S.C. § 119 (a)
on Patent Application No. 2010-211459 filed in Japan on September 21, 2010,
and Patent Application No. 2011-083031 filed in Japan on April 4, 2011, each of

which is entirely herein incorporated by reference.



48 screening of a danp-dry mal odor inhibitor and an eval uati on of a
danp-dry mal odor inhibitor are enabled. {0072} Exanple 3 50ne

pl ati num | oop of each of Moraxella osloersis NCl MB10693 and
Pseudononas al cal i genes No. 41 was inocul ated into 5 nL of a SCD

l'i quid nedi um (manuf actured by N hon Pharmaceutical Co., Ltd.), and
the mcrobial cells were subjected to shaking culture (160 rpn) at
35C for 24 hours. The mcrobial cells obtained after culture were
centrifuged (8000xg, 10 minutes), the 10 supernatant was renoved, and
then the mcrobial cells were suspende¢Lami§ nL of physiol ogica
saline. The suspension was centrifuged again (8000xg, 10 m nutes),
subsequently the supernatant was renoved, and a m crobi al suspension
was prepared(g%. ging physi ol ogi cal saline such that the 0D600 woul d
be 0.1. 15 {é 5# Was added 0.1 ng of 14-nmet hyl hexadecanoi c
aci d synthesized iAriaBbd BXeiTBéEing atdanaah( ko’ oSbititof] Wothprsthiguthe
(manuf actured by N hon Pharmaceuti cal ., Ltd.). Thereon, 0.1 nL
each of 19- ppePsof100- ppm aqueous sol utions of the compounds

medi um to whi ch stanang o seeal iR e B Ref R Sy Baticith
descri bed betgyaoigsntdlcdatder @RAEEst substance iNéRe praegndedfersébabedls afrt

each of the various mcrobial suspensions into the liquid nmedium
prepared as 6@¥ePPHHI above, and the sanples were subjected to

G- 35 dry el odisiSsiagthe Plodliblpf g Ay IRabfeteai e Pt Epne
eval uatiom criidrebiganiend; Bageherebgd i n Exanple 1. The results are shown

in Table 9. {0074} Table 9 Used strain Substance to be tested Al kyl
benzyl di et hyl arfesftinghacieposubstancediavingohgamp+op NnBeedasighibiery fendtien.

A Al osl oensis NCI MB10693 Pol yoxyet hyl ene (10) |auryl ether 100 D
Bi s(4-di met hyl am nodi t hi obenzil)nickel 10 A 100
{Claim 2}

The method of screening a damp-dry maledor inhibitor according to Claim

15 1, wherein the sebaceous dirt component is an anteiso fatty acid.

{Claim 3}
The method of screening a damp-dry malodor inhibitor according to Claim

1 or 2, wherein the damp-dry malodor-causing substance is 4-methyl-3-hexenoic
20 acid.

{Claim 4}
The method of screening a damp-dry malodor inhibitor according to any
one of Claims 1 to 3, wherein the microorganisms and the test substance are
25 added to a fabric product to which the sebaceous dirt component is clung, to

bring the microorganisms and the test substance into contact with each other.

{Claim 5}



A Thynol

10 B 100 A Dextrose 100 D Peptone 100 D Sterile water

- D P. dcaligcncs No. 4l Al kyl benzyl di methyl ammoni um chloride 100 A

Pol yoxyet hyl ene (10) |auryl ether 100 D 3
Bi s(4-di met hyl am nodi t hi obenzi | ) ni ckel 18- A

10

15

20

25

100 A Thynol 10 D

The method of screening a damp-dry malodor inhibitor according to Claim

4, wherein the fabric product is a cotton fabric product that has been already used.

{Claim 6}

The method of screening a damp-dry malodor inhibitor according to any
one of Claims 1 to 3, wherein the microorganisms and the test substance are
brought into contact with each other in a solution or solid containing the

sebaceous dirt component.

{Claim 7}

The method of screening a damp-dry malodor inhibitor according to any
one of Claims 1 to 6, wherein the microorganisms are at least one kind of
microbial strain selected from the group consisting of genus Moraxella,

Acinetobacter, Pseudomonas, Bacillus, Sphingomonas, Cupriavidus, Ralstonia,

Psychorobacter, Serratia, Escherichia, Staphylococcus, Burkholderia,

Saccaromyces and Rhodotorula.

{Claim 8}

The method of screening a damp-dry malodor inhibitor according to any
one of Claims 1 to 7, wherein the microorganisms are at least one kind of
microbial strain selected from the group consisting of species of Moraxella sp.,

Moraxella osloensis, Acinetobacter radioresistens, Acinetobacter junii,

Acinetcbacter calcoaceticus, Serratia marcescens, Escherichia coli,

Staphylococcus aureus, Pseudomonas alcaligenes, Bacillus cereus, Bacillus

subtilis, Psychrobacter pacificensis, Psychrobacter glacincola, Sphingomonas

yanoikuyae, Ralstonia sp., Saccaromyces cerevisiae, Rhodotorula mucilaginosa,

Rhodotorula slcoffiae, Cupriavidus oxalaticus and Burkholderia cepacia.




100 A Dextrose 100 D Peptone 100 D Sterile water - D {0075} As
shown in Table 9, in the screening nethod and the eval uation nethod 5
for a danp-dry mal odor inhibitor of the esent invention, a

screeni ng of a danp-dry mal odor inhibitof 'and an eval uati on of a
danp-dry mal odor inhibitor are enabled by bringing mcroorgani sns

havi ng a 4M3H producti on capacity and a test substance into contact
inaliquid nmediumin the presence of a sebaceous dirt conmponent. 10

{0076} Exanple 4 One pl atinum | oop of Moraxella osl oensis
NCl MB10693 waslainfepul ated into 5 nL of a SCD |iquid medi um
(manuf actured by N hon Pharnmaceutical Co., Ltd.), and the m crobi al

cell's were subj ect/émectbO%nfamaﬂgat@gladﬁrap(dmmaﬂ inubiREs,Coraprigingpthe
hours. The m robl al cells obtained after culture were centrifuged
(8000xg, 10 tgs) the supernat ant was renoved, and then the

m crobial cells asieghsiHavin f’é-4i?1f1etﬁ hexéHbic adid padd utgion
The suspensi on was centrl fuge again (8 0 Xxg, 10 m nutes),

subsequer? | ycanfa;cntyuﬁemata@hwrtlwasteazteam@@ceammeeprmsejmbmfaa sesh@@p@hs didin
was prepared $¥ u5| g physiol ogical saline such that the ()Dm would
be 0.1. 5 {0 olution prepared by dissolving 0.1 ng of

14- et hyl hexadecaruytgct@@tﬁe pyatiuaash 34 dampl@yimaisasitRisthg Sdbs&ml:erﬂy the
of nethanol was applied on a SCD agar nedium Thereon, 0.1 nL each of

18 ppm O[:)I 100“@59%9@(1@:3%@“@611&!%!)% of the corrpounds (cjiescrl bed in the
T 6
terili zed vator vBbfeiat e Rer@Rfecqr i Rt BincaEe bt BerBatbthngs:

was al sofgr epar ed. Was inoculated 0.1 nL of each of the
vari ous m crobial suspensions into the agar nedi um prepared as
descri bed abfi¥@m 4@id t he sarrpl es were subjected to culture at 37C for

24 hours. Thus, a nso eva ti.on _of dar
carried out by the {i‘%/?gtq\rﬁg @ﬁ Qﬁéﬂagﬁr@r@sﬁ'ﬁﬂé&'f‘gﬁq@ ?%’W'ﬁag%
those used i Oiaﬁﬁ@TWh%rém tHdseli-ReELS SirbEEmedHamt id 4h Aatelse Ay atid078}
Tabl e 10 Used strain Substance to be tested Conc./ Sensory
15 {Claim 11}
The method of evaluating a damp-dry malodor inhibitor according to
Claim 9 or 10, wherein the damp-dry malodor-causing substance is 4-methyl-3-

hexenoic acid.

20 {Claim 12}

The method of evaluating a damp-dry malodor inhibitor according to any
one of Claims 9 to 11, wherein the microorganisms and the test substance are
added to a fabric product to which the sebaceous dirt component is clung, to
bring the microorganisms and the test substance into contact with each other.

25
{Claim 13}
The method of evaluating a damp-dry malodor inhibitor according to

Claim 12, wherein the fabric product is a cotton fabric product that has been



eval uation in Al. osloensis NCl MB10693 All benz 1 dineth 1

ammoni tun chloride 100 B Oeic acid 100 B Pol ox eth |lene (10) | am
1 ether 100 D Bis(4-dinethylam nodithi oggnzi | )nickel 10 C 100 B
Thynmol 10 D 100 C Dextrose 100 D Pe done 100 D

already used.

{Claim 14}
The method of evaluating a damp-dry malodor inhibitor according to any
5 one of Claims S to 11, wherein the microorganisms and the test substance are
brought into contact with each other in a solution or solid containing the

sebaceous dirt component.

{Claim 15}

10 The method of evaluating a damp-dry malodor inhibitor accerding to any
one of Claims 8 to 14, wherein the microorganisms are at least one kind of
microbial strain selected from the group consisting of genus Moraxella,

Acinetobacter, Pseudomonas, Bacillus, Sphingomonas, Cupriavidus, Ralstonia,

Psychorobacter, Serratia, Escherichia, Staphylococcus, Burkholderia,

15  Saccaromyces and Rhodotorula.

{Claim 16}
The method of evaluating a damp-dry malodor inhibitor according to any
one of Claims 9 to 15, wherein the microorganisms are at least one kind of
20  microbial strain selected from the group consisting of species of Moraxella sp.,

Moraxella osloensis, Acinetobacter radioresistens, Acinetobacter junii,

Acinetobacter calcoaceticus, Serratia marcescens, Escherichia coli,

Staphvyiococcus aureus, Pseudomonas alcaligenes, Bacillus cereus, Bacillus

subtilis, Psychrobacter pacificensis, Psychrobacter glacincola, Sphingomonas

25 yanoikuyae, Ralstonia sp., Saccaromyces cerevisiae, Rhodotorula mucilaginosa,

Rhodotorula slooffiae, Cupriavidus oxalaticus and Burkholderia cepacia.

{Claim 17}



Sterile water - D {0079} 20As shown in Table 10, in the screening
met hod and the eval uati on nethod for a danp-dry nal odor inhibitor of
the present invention, a screening of a 1 danp-dry nal odor

i nhi bitor and an eval uati on of a danp-dry nal odor inhibitor are
enabl ed by bringing mcroorgani sns having a 4M3H producti on capacity
and a test substance into contact in an agar nediumin the presence
of a sebaceous dirt conmponent. 5 {0080} Havi ng descri bed our
invention as related to the present enbodinents, it is our intention
that the inventionARiforédrihg 6fla Bmprity Phalbdier idigibRor, o@prising:
description, unless otherw se specified, but rather be construed
broadly within its?&ppageousdiit eeropenad; 3t out in the acconpanying

or ror ity under 55 ceesdis R RGeS HERMHIS T RRalcbr Bapaciy
2010- 211459 filed in Japan on Septenber 21, 2010, and Patent

Application No. 2011-083031 filed in Japan on April 4, 2011, each of
which is &nt{¢leiy18erein i ncorporated by reference. 52 CLAIMS {C aim

éénprising t he ? Q§EQ§96$%“%ﬁBR%P5Q%Pﬁhgﬁﬁﬁé§?§?@ﬁ@ﬁgﬁﬁﬁhﬁﬁﬁﬁb}ﬁg’a

4- et hyl - 3- hexenoi £s@tsdcdons aftedrhSshefdia@ ty into contact with a test
substance in the presence of a sebaceous dirt conponent;

det ecting the prodligfQsgarisms haxing-aif-ynetaylctibexar@isacig pradystion capasity.
the 10 m croorgani sns; and thereby selecting a test substance having
a danp-dry mal odor inhibitory function. {Claim 2} The
met hod of screening a danp-dry mal odor inhibitor according to daim
151, wherein the sebaceous dirt conponent is an anteiso fatty acid.
{d ai m 3} The net hod of screening a danp-dry mal odor

i nhibitor according to Caim1l1 or 2, wherein the danp-dry

mal odor - causi ng substance is 4-nethyl-3-hexenoic 20acid. {d aim 4}
The net hod of screening a danp-dry mal odor inhibitor according to any
one of Clains 1 to 3, wherein the m croorgani sns and the test

subst ance are 25 added to a fabric product to which the sebaceous
dirt conmponent is clung, to bring the m croorgani sns and the test
substance into contact with each other. {Cdaim5} 53 The
met hod of screening a danp-dry mal odor inhibitor according to Caim
4, wherein the fabric product is a cotton fabric product that has
been already used. {C aim 6} 5The nethod of screening a danp-dry

mal odor i nhibitor according to any one of Clains 1 to 3, wherein the
m croorgani sns and the test substance are brought into contact with
each other in a solution or solid containing the sebaceous dirt
conmponent. 10{Cl aim 7} The net hod of screening a danp-dry

mal odor i nhibitor according to any one of Clains 1 to 6, wherein the
m croorgani sns are at | east one kind of mcrobial strain selected
fromthe group consisting of genus Mraxella, Acinetobacter,
Pseudononas, Bacillus, Sphingononas, Cupriavidus, Ral stonia,



15Psychor obacter, Serratia, Escherichia, Staphylococcus,

Bur khol deri a, Saccaronyces and Rhodotorula. {Claim 8} The nethod of
screeni ng a danp-dry nal odor inhibitor according to any 20 one of
Clains 1 to 7, wherein the mcroorganisns are at | east one kind of
m crobial strain selected fromthe group consisting of species of
Moraxel | a sp., Moraxella osloensdis, Acinetobacter radioresistens,
Aci net obacter iunii, Acinetobacter cal coaceticus, Serratia

mar cescens, Escherichia égWFWIé%%bM&Iococcus aur eus, Pseudonobnas
al cal i genes, Bacillus cereus, Bacillus 25subtilis, Psychrobacter
paci fi cel&Ps FAOEBEBAYHECt er gl aci ncol a, Sphi ngononas yanoi kuyae,
Ral stoni a_sp.,  Saccaronyces cerevi si ae, Rhodot orul a nuci | agi nosa
Rhodot ort% é’lf%ﬂﬁ pfi scseengngfapesdyame! | oboaibitor cpsmespd Bur khol deri a
cepaci a. 54 °{ayatng, dgue-dry smell inbibyfef hod of eval uating a damp-dry
mal odor jnhibjtor. conprising the steps of: bri ngi ng
nicroordﬂﬁ?sﬁp'ﬁé@pﬂb a 4-nmet hyl - 3- hexenoi ¢ acid production 5

capacity, int nt with a test substance in the presence of a
sebaceo@%é@i? Sﬁggggﬁ%nt; detecting the production of a
danp-dry | 848r%¢ usi ng substance by the m croorgani sns; and thereby
eval uat i %>t £, 5ar -qiy mal odor inhibitory function of the test

subst anc 1 ﬁ gﬁﬁ{ 0} The net hod of evaluating a danp-dry
mal odor SHRi BT ccording to Claim9, wherein the sebaceous dirt
conponquo%s an anteiso fatty acid. 15{C aim 11} The net hod
of eval A% nd a danp-dry mal odor inhibitor according to Claim9 or
10, wherel e . danmp-dry. | odor - causi ng substance is 4-nethyl-3-
hexenoiéﬁg%ihgmfglgﬁﬁrﬂfﬁg? The nethod of evaluating a
danp-dr% quor i nhi bitor according to any one of Clains 9 to 11,
mherein<§ﬁg égroorganisns and the test substance are added to a
fabric QﬁﬁgUEA to which the sebaceous dirt conponent is clung, to
bring thBgi@gg Eﬁa i%gg an the test substance into contact with
each ot héer. % ai'm1 f fhe nethod of eval uating a danp-dry mal odor
i nhi bit ﬁogc?ording to daim12, wherein the fabric product is a

i A P TR B0 ) T
zglbls'é agceﬁgﬁftba oﬁaﬁ%g iant%gﬁgﬁggg%cﬁcﬁh%g{fgﬁw&g #g?t%: nm 1a SOll(l;EI' ihgn or
met hod 3?& g\?ﬁgﬂgﬁgﬁ%aggﬁg@g%g%%hﬁt%ad%?&? %ﬁ?h?ctc%%ggccgr%gl} ng to any
i ndof e et Aoty RR R ol S PREBE AT S B ng o gonus

Mor axel | i i LNQ nas,
R I S R S Rl 5 e NS W

St aphyl , i C o] orula. {daim
16} Thegﬁgﬁﬁ%ﬁEﬁﬁ“ﬁ%ﬁftﬁ?ﬁﬁ§g5&%§%§?d§@@ﬁ%?§§§?%ﬂﬁ ib??%r accordi ng

Lo any gaebeGredaiiadodeolite WHETLBINCRGyH] RiAREaRN spp are at | east

one kind of 20m crobial Strain sel ected fromthe group consisting of

speci es 1@fycd¥adhgsdab Rt Prggt t¥RE 2%&k1a8at0BLRENSE SrgcHFdcaet QBgct er
radi oresi stens, Aci netobacter junii, ACInetobacter cal coaceticus,

Serral | dgdilgGashentygEeAbaE e ihAateliy aggdth @B VJORAGEUS sagir eus,
Pseudononas "al cal i genes,” Baci I'Tus cereus; "Bacillus™ subtilis,
Psychr o_lams@{;ggnggaasdcgaeatgta@gtgﬁ’%y&h{aeaa&%ﬁgtggi actRgRk 2, ¢dphi nqononas
25 yanoi kuyae, | stonia sp., Saccaronyceés cerevisiae, Rhodotorula
nuci | agirfRsgggRROdeier Weactgdig QtdckAtar LFHREday bAsRXal &kj cus and

Bur khol deri a Cepaci a.
tccaggtgta geggtgaaat gcgtagagat ctggaggaat accgatggeg aaggcagett 720



56 A kit for screening of a danp-dry mal odor inhibitor, conprising: a
sebaceous dirt conponent; and m croorgani snms having a

4-met hyl - 3- hexenoi ¢ acid production capacity. 5 {Caim18t A kit for
eval uation of a danp-dry nal odor inhibitor, conprising: a sebaceous
dirt conmponent; and mcroorganlczms havi ng a 4-net hyl - 3- hexenoi c acid
production capacity. 1 SEQUENCE LI STI NG <110> KAO CORPORATI ON <120>
Met hod of screeni ng darrp dry snell inhibitor and nethod of eval uating
danp-dry_snel | nt t%30> P10- 1144W00 <150> JP 2 0- 211459
<1515 20EHY 6521 E%S?f 03931 S 20 Y SBTECT902 SR AGE. 0 160> 3 <170>
Patentln vers 210> 1 <211> 1492 <212> DNA <21 Mor axel | a sp.
4-1 st raﬁgﬂta@fﬁ‘bgcigtﬁaé‘@tgf”igb%ff’g WEFHOL AHA IR LALEHRY gc%facaggct

t aacacat a acg60 atgattatct a ctt cta atatgatt t ggcggacgg
ot gagt ast e SEREEME 262 i Ry Bedt P R0 uta ofcoaat taa

taccgcata acctac 180 t gaaa ctct tgctattaga tgagcctaaa
tcagattaggtg Aot 90 g"gii’é‘g& Faaga%g%g@%g%g%gg@éfé é@@%‘t ct%ﬁa act ggt ct ga
gaggat g cacacc ctga C ctc g aggcagcagt
ggggaat gﬁ ?ttg&%cgta?ta ‘ggéﬁt %’gataa% P Egagﬁ%g E?g%?tc 33 tfr%? t gaagaaggc
cttttggtt t42 a tt a cccattagat
{agacort St St g s ol SR RIS SIPRPEE 5B B0 BBE Got aat acag
agggt gc c t.ag g ctcattaagt
cacat ot cameddhe @éﬁ%@ﬁé&t?ﬁ% ErB8 e RPOR SR B TOIN0 ot oot agaat
at gt gag ag t ctggaggaat
accgat g3&%&%3898%%%??#%2%359389%%5%369gﬁ%ﬁgﬁﬁ‘%&c% e

ccagggctac acacgtgcta caatggtagg tacagagggt tgctacacag cgatgtgatg 1260

ctaatctcaa aaagcctate gtagtcegga ttggagtcty caactcgact ccatgaagtc 1320

ggaatcgcta gtaatcgcag atcagaatge tgcggtgaat acgttcccgg gecttgtaca 1380

caccgeccgt cacaccatgg gagtctattg caccagaagt aggtagecta acgmaagagg 1440

gcgettacca cggtgtggtec gatgactggyg gtgaagtcgt aacaaggtag cc 1492

210> 2

Q11> 1492

<212> DNA

<213> Moraxella sp. 4-4 strain

400> 2
gagtttgatc ctggctcaga ttgaacgetg geggcaggcet taacacatge aagtcgaacq 60

atgactctct agcttgctag agatgattag tggcggacgg gtgagtaaca tttaggaatc 120
facctagtag tgggggatag ctcggggaaa ctcgaattaa taccgcatac gacctacggg 180
tgaaaggggg cgcaagctct tgctattaga tgagcctaaa tcagattage tagttggtgg 240
ggtaaaggce caccaaggeg acgatctgta actggtctga gaggatgatc agtcacaccg 300
gaactgagac acggtccgga ctcctacggg aggcagcagt ggggaatatt ggacaatggg 360

ggcaaccctg atccagccat gecgegtgtyg tgaagaaggc cttttggttg taaagcactt 420



900 catgtggttt aattcgatgc aacgcgaaga960 ctgcagagat gcgggagtgc
cttcgggaat 1020 gctcgtgtcg tgagatgttg ggttaagtccl080 ccagcgggtt
aagccgggaa ctttaaggat 1140 gacgacgtca agtcatcatg gcccttacgal200

t acagagggt tgctacacag cgatgtgatgl260 ttggagtctg caactcgact

ccat gaagt c1320 tgcggtgaat acgttcccgg gccttgtacal380 aggtagccta
acgmaagaggl440 aacaaggt ag ccld93 <210> 2 <211> 1492 <212> DNA <213>

Moraxel l a s 4 strain <400> ttt atc ctggctcaga, ttgaacgctg
gcggcagg@?gcggﬁiﬁ@ﬁ?gégaé‘éﬂ?f@@%?a‘éf@ﬁg Tg(t,‘ﬁaétc"%gﬂ?ﬁagct #Y agatgattag

ot cgaat (IR THEE 8%3%5%%%%3%2%3@3%%&% 8%3%3%5 §rededocdt octattaga
et gt ot BAHD A e ST SR COADID e LR S0 QA ot cct aco00

aggcagc acaatg 360 caaccct at ccagc gccgcgtgtg
ttgaa?ftagt ﬁacg%&?tt&cﬁ?tt L (el ﬁgﬁiﬁa t%%?@igé@waﬁgagég?c ot
atggttaata ccca a a a agcacc aactctgtgc
cagcagcit R 5a§t§ ﬁqagactg% %fg 5%9%&%556995 E‘ac?’%@ cgt aaagcga
gt gt aggt ctca t.cac tgaa atcccc c6 tf aacctggg aactgcat gt
gat ?ct gg gggﬁﬁtaa atggﬁgtd ﬁf'g&?tétaﬁaaéﬁgt&qggﬁgcig%%géggagﬁ@é‘ﬁggt%? tgc??t gaaat
gcgt aga at._acc c ca a tattgacac
gagattcg[ﬁg tﬁ%’g %g"g?aa‘& agctgga gcgf}gg:_ggicgﬁga(%é tt?@&ﬁag'?éé@ cgccgt aaac
gat gt ct titag c840 tt cgat aagt ag
accgcctgﬁ%gt &i%@%%%%g &&%g%gi et &3 ég? 565135%%ga§égg ggcccgcaca
20t gagaar Aoy RREaAth e %ﬁségé%ét%9@?%%%8@%?%8@%‘%9%Zfaégggtgf‘gi?SEZEg
gct gt cgt t aacgagc gcaacccttt
tccttattgg:%%ég%%gé%@tggg%gég a%a %@@%ﬁ@%%%ggﬁégﬁgcgggtg acaaaftg?a
ggaaggc gg ac acacgtgcta
Caat g0t aaa aanRaaCR Bl R Er LR PR S BFAT RS oageciat ¢
gt agt cCcogaath@oqicl @ tARL:EYaCloc Gt 2384 38 aaggat 1140

actgccagtg acaaactgga ggaaggcggg gacgacgtca agtcatcatg gcccttacga 1200

¢cagggctac acacgtgcia caatggtagg tacagagggt tgctacacag cgatgtgatg 1260

Ctaatctcaa aaagcctatc gtagtccgga ttggagtctg caactcgact ccatgaagtc 1320

ggaatcgcta gtaatcgcag atcagaatge tgcggigaat acgttcccgg gecttgtaca 1380

caccgeccgt cacaccatgg gagtctatty caccagaagt aggtageccta acgcaagagy 1440

gcgettacca cggtgtggtc gatgactggg gtgaagtcgt aacaaggtag cc 1492

<21 3

<211> 1483

<212> DHNA

<213> Moraxella osloensis ATCC19976 strain

<400> 3
gagtttgatc ctggefcaga ttgaacgcty geggcaggct taacacatge aagtcgaacy 60

atgactctet agcttgetag agatgattag tggeggacgg gtgagtaaca tttaggaatc 120

tacctagtag tgggggatag ctcgggoaaa ctcgaattaa taccgcatac gacctacggg 180



ggaat cgcta gtaatcgcag atcagaatgc tgcggtgaat acgttcccgg gccttgtacal380
caccgcccgt cacaccatgg gagtctattg caccagaagt aggtagccta acgcaagaggl440
gcgcttacca cggtgtggtc gatgactggg gtgaagtcgt aacaaggtag ccl492 <210> 3
<211> 1483 <212> DNA <213> Mraxell a osl oensis ALCC19976 strain <400>
3 gagtttgatc ctggctcaga ttgaacggtg gcggcaggct taacacatgc aagtcgaacg60
atgactctct agcttgctag agatgattad tggcggacgg gtgagtaaca tttaggaatcl20

tacct agt ag tgggggat ag ctcggggaaa ctcgaattaa taccgcatac gacctacgggl80

agt oot Qe sRanshl et EeR AR Ry TR Fae A8 P aggat gatc
L T S R I, T
ot goagact ity SRR AR RARSRIGI A LR A B G508 25 20901 ocong
atccecouyene d PusRte] SR LA ioRRpIR LM A MatiR L0, 27t oa0m00
aagqcagortor st AEamEY Pl SRA - AR Ao D0RT, Gcasacagon
Ut bag: GG SRAThES %@Béﬁgi?gﬂggaéaﬂﬁ%g‘t@ﬁaé‘%&té‘%éfgtﬁ{iBﬁ‘@? Stfféé?f‘ga
cgcganbadeq A PR M B AEALRC B AT LA O Gagagact oo
00t t 290t SET0S0 Lk ael SAd- AR FE b s i T Y L2 5eco00aa
secctt acoaTaa BeAEe e A A B0t [0t acacag
cgat gt ga&gg%?a@% tdiepbdct %%t@?agga@ggggbgga gct%g% §99Ratat@9a0fggt g caact cgact

ccat gaagt c1320 ggaatcgcta g at g€ cgcggtgaat acgttcccgg
gcct t gt aeahielh EREREHRE ooyt GAGAEREHIGY %%ﬁgékiaaﬁgﬁca%w aggt agccta

acgaaagaggl440 gcgcttacca cggtgtggtc gatgact ggg gtgaagtcgt aacl483
gcagttaacg cgataagtag accqcctggg gagtacggcc gcaaggttaa aactcaaatg 900
aattgacggg ggcccgcaca agcggtggag catgtggttt aattcgatge aacgcgaaga 960
accttacctg gtcttgacat agtgagaatc tytcagagat gagagagtgc cttcgggaac 1020
tcacatacag gtgctgeatg getgtegtca getcgtgtcg tgagatgttg ggttaagtce 1080
cgcaacgagc gcaacccttt tccttatttg ccagcgggtt aagccgggaa cittaaggat 1140
actgccagtg acaaactgga ggaaggcggg gacgacgtca agtcatcatg gecettacga 1200
ccagggetac acacgtgcta caatggtagg tacagagggt tgctacacag cgatgtgatg 1260
ctaatctcaa aaagcctatc gtagtccgga ttagagtctg caactegact ccatgaagtce 1320
ggaatcgcta gtaatcgegy atcagaatge cgcggtgaat acgttcccgg gecttgtaca 1380

caccgccegt cacaccatgg gagtctattg caccagaagt aggtagccta acgaaagagg 1440

gcgettacca cggtgtggte gatgactggg gtgaagtegt aac 1483



