SPECI FI CATI ON METHOD FOR TREATMENT OF O k- AND- FAT- CONTAI NI NG WASTE
WATER USI NG YEAST, AND NOVEL YEAST TECHNI CAL FI ELD [0001] The present
invention relates to a nethod for treating oils and fats and a
yeast-bearing carrier in grease traps and waste water deconposition
treatment tanks. Furthernore, the present invention relates to a
novel yeast and a nethod for treating qjls and fats using said yeast.
BACKGROUND ART [0002] I n conventional deconposition treatnents such as
surface aeration, scum having a hi gp]f(ﬁ“ c@ent does not easily
deconpose, and is thus collected a i scumto be separately

di scarded. In the grease traps provided in restaurant kitchens as

wel |, the scumhaving a high oil content rises and accunul ates at the

top, where it caMBIVEOBHOR IREAJMENT-QH OllsANREFAZCOWTAINING
separated to be di sSCWASTE WADER[USING YEAST, AND NO¥VELYEASEEN
proposal s for pronoting deconposition of oils and fats in grease
traps by neans of m crobes (Patent Docunent 1). However, m crobes
have difficulty performing well in the special environment of a
grease trap, ?Fg,g X‘thﬁ il/fat-deconposi ng m crobes are introduced,
nost of themw e gra aIIy drai ned away together with waste

wat er, before their effects are fully realized. Patent Docunent 1:
JapanesgooPgat ent Appithe pat@oinyenﬁbrr xslateé ke hre)hoﬁtdn l:rieaﬁiag bithsranNﬁts aﬁd)@4 188405
DI SCLOSURE COF THt | NVENTI ON qr Ei % dd t03| tn / tsnkgmd
fats by neans Y6¥ ré%%‘é§““grease aﬁ*‘u“f‘r‘i’ésr%’ﬁ? e%"t‘i’&’ prEsen ef‘ni"/entlon

has the purpose of Rfth@mbRghépreiahveie@statayk ﬁ@e@ehﬂtgm Ohdthddddbr
deconposing ability Additi onally, the present invention has

t he purpose oFreﬁfEng‘?ﬁs éatsri‘tf’{}‘élsa‘éé"zi?t having a high

oi I /fat-deconposing ability to deconpose oils and fats, and treat the

oils and fats |nK% ease traps and waste water decorrp05| tion treatnent
t anks. ROUND ART

[000z] In conventional decomposition treatments such as surface aeration, scum
having a high oil content does not easily decompose, and is thus collected as floating
scum to be separately discarded. In the grease traps provided in restaurant kitchens as
well, the scum having a high oil content rises and accumulates at the top, where it can
give off foul odors and must be periodically separated to be discarded.

[0003] Additionally, there have been proposals for promoting decomposition of oils
and fats in grease traps by means of microbes (Patent Document 1). However, microbes
have difficulty performing well in the special environment of a grease trap, and even if
oil/fat-decomposing microbes are introduced, most of them will be gradually drained
away together with waste water, before their effects are fully realized.

Patent Document 1:  Japanese Patent Application, First (kokai) Publication No.
2004-188405

DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention
[0004] Thus, the present invention has the purpose of offering a method and
microbe-bearing carrier capable of reducing the outflow of microbes from grease traps

and waste water decomposition treatment tanks, promoting the proliferation of microbes



Means for Solving the Problens POOSJTherefore, the present invention
offers a method of deconpesing oils and fats in a grease trap or
wadf e Water deconposition treatment tank by means of a yeast, by

i ntroducing a porous carrier having a specific gravity of 1 or |ess
with respect to water and a yeast having a high oil/fat deconposing
ability to wastewater in the grease trap or waste water deconposition
treatment tank. The yeast in the present nethod is Pichia farinosiz
NI TE BP-287. Furthernore, the present invention offers a porous
carrier for deco j n he oi.l s.an S in a qrease trap or waste
wat er deconposi t?‘}gdgeﬁ’%‘?‘g%%ﬁ%?ﬁ“”tgé’ *i(a“"cli"ﬁléeyﬁ%e?% §EEEPt i er of the present
invention is a carri erurtbmweﬁspwgntwwawﬂ@stlePbmtyofhﬁenhs‘wgwazlﬂpeci fic
gravity of 1 or | tqgtggﬁtmgtaghwater and bearing a yeast Plchfa
fari nosa N TE BP-28 6 the present invention, the carrier
floats near the surfaé “191‘3"5F’i‘épﬁﬂﬁ‘t‘ét"e“ﬁ?“rhé’if“é’-ﬁé‘ﬁt’swf“%‘t‘o’ﬁteé‘&‘@‘tyeﬁ%tlf t he
Cacrj rier will be lﬂﬂd-@lhﬁl@ﬁﬁ?fat-d&&dpoﬂﬁg’aﬁah@kﬁfeﬁilhﬁd?&oﬁsa&&fats@ﬁcﬁ&eaﬁﬂ:%lél\ﬁ Ihl be
underwater. Since gils an to co at the top on the
surface .of water, dguc gﬂa sﬁng'ﬁm\% li‘a‘m‘é‘e Sﬂm (i’fae efficiently
bringing the yeaMeaxlslﬂrtréolumtbaﬁmblwth oils and fats Further nore, the

yeast w il pgspble to'nféi%f‘e tﬁtﬂ:?ésér&/mﬂ%ﬂbff&sgmm%fde&:HstﬂEEanQﬁd@amﬁ' nce
the waste water outl et of gsetra is at the boiﬁgﬂomof t he

cont ai ner, the OGHE%WPBTW"‘&%P’?*F' peempegioapaR P Rk REBEIA Y51 Bni ng t hem
to f! oat near thamswaﬁgqe;oummxaigsq:eﬂﬁgaﬁgrof:ltorleasviﬂerespmtomded ect the
carriers. {;11 ?ggtec rrf%‘ft%ﬂ d\f@t‘é@ﬁﬁ:bo abﬁ:@%vﬂ&ééatéﬁ%e%ﬂgéhiﬂr WaSt e

water are prefera aer obl cal

yeast has been adﬁ%ﬂ"ﬁt’?‘%@%“bé"a%f‘%‘t’%d“@Ef?‘f‘t%“‘é‘“e@ﬂﬁPt‘iééf’st e

wat er contai ni ng gehdanarszdzats in the lard: can be enulsified by

addi ng enzynes from agyeast t.0 the, .t Q o si ng
oils and fats by maans‘}{"§‘1"m"m’tth eltr(l:v%%?d ﬂl}gﬁto%g%%hrggﬁ& ecg% ?m%ventl on
has t he advant ag@ﬂmdh@hagmemorﬁ%j‘ewalﬂeW@nﬂf@%‘?i’t—xéﬁﬁ"@ﬁs of
porous carrier b%@%ﬁﬁﬁ&ké{ﬁﬂwﬁtﬁﬁ)kh&ﬁﬁ:coﬁﬁﬁﬂﬁﬁ&nuﬁ%}%vu%lgpeaﬁ:t ton

fabric. In the present i nventﬁll on, dg tI e to use

oi | - absor bent spdFyE FHBfE Y éefpéfté“d'fa? a Wﬁé‘*ﬁ g‘@ﬁ’ﬁ?‘fﬁ’é’“é"sﬁém ally
a pol yur et hane sponge. The porous carrier used in the present
I nvention, ste Wﬁ{ r&&ﬂh@hﬂ&h R el BoaRRMe eRlrfice PflSRRRS VAST €
wat er, partlcu arly

s'and fats, at the carrier surfaceiﬁfreferably
absorbs them i nt d”ﬁfﬁélféﬁfafﬁhélfﬂ‘e%ﬁﬁ'ﬁf‘t‘lh‘éf‘%?mﬁ’ta&§r§‘°"ﬂ’i’§f""f*‘i’ﬂ"é PFarrier
or culture for mwlehesvwkat sifdead adfatd thd tablled atdh thp baghEsurface of water,
Therefore, the car |er S
non-oi | -repel | ant™and ml%%&%alb Z%t%ﬂ%'nﬁgmgﬁ;gﬁﬁ%%o ﬁ%}:‘am%?%eogsratn?/ t hat

it does not repelfatpj Fusthemete thyyepst willpg abliemergyssilpobitain oxigers ore,

cavities), and pr&.@m&h&wﬁmm&&@@&ée%ﬁsamayduwoftﬂaatmwed the AGbwexceed
1 and therefore w_ll not_ sink d\{) qow

r oils. In
particular, it mPEETEEREFY ALy 2oxpghe Tﬁlkﬂ?a?“ ﬁ“‘ﬁg“’té% ‘&ﬂegﬁease trap
or waste water dewbinpivsritritonllechttegdipent t ank for a | ong period of
time. Wth such a por %ﬁeﬁé@ﬁh@ﬁhbﬂhﬂ%ﬂﬂﬂé@émWasjtJWa@merQex&lyj s and the
oils will be deconposed by the yeasts collected in the carrier.
Additional Iy, if 9HR@PErEE8EA¥ap or waste water deconposition
treatment tank is aer ate# o vihitepeaghes egn sidéd canatibli@neatdo m:hl&nsundsﬂ\ace of
the carrier, thus ayi,ng Vi Qn and
activity of aerobi TR er e 5‘%1"%%’!% {%tsé@%s‘ragp éeg!g%ﬁ%% sad%g Trer shoul d
preferabl e be captdniayesfto héyatyy bi ng wat er . Th| S i s because m crobes
are nore easily adsor Bfgndibd caRlokbahYolBEH 8By mealQPNBL: Q3 e her
hand, for light carriers with a very low specific gravity such as
foarred styrol, nost of the volunme of the carrier will float above the
surface of the water, while carriers such as cellulose wl} sink, so

-



can cone | oose and separate, in which case they will easily flow out
of the tank. Furthernmore, with carriers that are not oil-absorbent,
yeasts having the ability to deconpose oils and fats will not
proliferate in the carrier. The porous carrier of the present
invention holds the yeast and other coexisting oil/fat-deconposing

m crobes while providing a buffer against sudden changes such as in
acidity and tenperature due to the influx of waste water. As such,

t he porous carR#8 nVAYien fasike agyanipee piret geRerpiinsiey! P48 yeast to be

pr ot ect gegoly OM t he BAMpOFFBRhLSs @Qrlesbddfs tnbﬁd&ﬁsﬁt&sesrponge@ bhr #ld LMY
the oils and fats to reach the yeast inside the carrier, and can, for
exanpl e, be a felilse lpthepprrnt WVERtien itdg Rieferakle togseammilebsogfentsporigearre 1 cm

and | ess than of the yeast, it

i S necessary tngf%g%lmé thgﬁﬁg&ég&\%f}%%n%w%r@mgf%g&ng t he yeast at

| ess than 60 C. TheRefporoas cairier tdae inghemaeserit lrgnema)sen Waaqmatcrrcomamhgmww er
?gcsgggﬁl s/Ie?S ahii gah es%%se VF%ELU“I{%EST’ par(l\flculargy oel(s) gnsdlsfr{a lt{ua carrler surz ce %reperagl%
external tank abshelisohem ihanike)casiaf, ﬁr&ihh@elfy(piaygmemildbf m‘rnqeﬁﬁﬂmremdu&raaes
performthe oi k/fa - deco Oﬂang treatnment by the yeast there.

Addi tional Iy, THEDSTEE!S f%r of the present invention also has
the effects of forniHagiRe, tHeliRiefmatdriabhadindrge atifiben 88Ho0lek, enot Wil frépelant t O
further danpen changes such as tenperature increases. [0009]1n the

met hod of the ﬁsﬂ@%é*ﬁwb%%ﬁmnéhﬂethﬁsmearmthvéﬂf dgesayt epshoifsend fsernd

i mpl anti ng t hepypRslls in@brold\@viea, hh®preleQBlY hatd piBR $lavEARaIBI s RALAE el Y
added to the tank, then the yeast allowed to grow in the carrier

later. Pref er g therefze wibmat fnkipgnaftprabsoring wiserogsilst da Pawieiardimest be
sterilized at gudth 9hai GIRGERLME Sreast Hmr'mla @&E&%Mﬁoﬂn&mammnk
After inpregnating the porous material with oil, 1t can be fturther

i npregnat ed wifetp lals;maefiofGW{ ith sushreprrens carhigcthepadsiilliehserd pils apfidhe a
porous carrier I4 ' i hi, /f n
ability has beog%l%gn%er%é ﬁ%rg ytlg%ge d agca?%érf @5‘%“%?%‘9?‘8‘? ase
trap or waste mwewampwmpwwnmumtm istagmated ftivan gaseb wﬂlgadherma
other oil-eati rolifer nsi de or ace
of e por ous. e EpPRE Sl dusBr i LELRLES LIRLE sRinOoh B UL EF
Wil be syner giesbic addrobys. p Fothetradte, ithe pbhﬁs W‘%bho&]dcbr@érﬁm be capable of
oil/fat -decorrp Sin esent
Chventi on. -t hEoag T T e TiSToLR RS B PR R AT o
flow i nt[oooa]nd adher(an the othbrthaitB 2 ligid katiera gah PipPebwapdifid @EOMASEasS CUM
thus provi di ng the addi ti onal advantage of elim pating scum adhering
to drai nage piPRERedgBiRlIgetes e volume of thei Arrienwill floptahove thespntrgg of the water,
even nore prefairRbirRert icRE T elduldse A8 sirkWolihtsCarS Wt E;ere%letf& ubdi8 1 RASR
trap or waste water deconposition treatnent tank together with the
yeast - bear i ng Repiter WitrRatejalateh e giten wsed ‘apdsom r%ar’asmi pillsrthelhest el y
el imnating faquy} co%@%o%eé?ﬁs%@a’fbsmﬁhx&'&ﬂ 'iHé?wflf é&éﬂyfﬂ% oMﬁﬁFNe

[ 0010] Addi tional [y, the present invention offers a novel yeast having
a hi gh oi | / f atfugtberaaisosithegrrigksithat pap not oil-absorbery geagiehpying gfe apility tpr esent
invention is pardieu @k Ly ds Y8R U808 A0l he NI TE Patent

M cr oor gani sns Depositary under acceSS| on nunber N TE BP-287 on
Novenber 30, 2006. THeipgropecasier pidhamesenttinyettiva hgldniie ydbtehd etheraordisting
believed to be §B§ L: f

havi ng a hi gh Jgﬁ%}%éec %ﬁ%ﬁ%‘%ﬁ%ﬂf P {?Oghglaggﬂfeggﬁ r{st !:1&;1 ﬁnﬁ&%g&”
cul ture havi ngnadditycad iwmersmmdmg»tm inéux qfhaﬂe watkrs ansdch‘ ata$proun:a0teher
wor ds havi ng onl s._.an The novel
yeast off er od e Reord e gan R iR BRRRe LB FR s e 1 y
t o deconpose cuairﬁr, arhilie dlaty g derodddnd #8dtd 8 readtiitle f(ddftliﬂ‘éﬁllé M2lc@ried dhdSary @ast

i s capabl e of decaonposing and feeding on animal oils and fats.
example, be a cub® or sphere with sides or diameter of at least 1 cm and less than 5 cm.



flowng intao the grease trap or waste water deconposition treatnent
tank, the m crobe used for deconposition treatnent nmust al so have
adaptability and resistance to this environnent. Additionally, the
m crobe shoul d preferably not generate foul odors during the
treatnment. The novel yeast offered by the present invention is
suitable for treatnments in grease traps and waste water deconposition
treat nent tanks, havin n?lt only a high oil/fat-deconposing ability
but al so adaptlaslidrﬂiwregwat ¢ et tieaerst B ISERIF A UPARRY e fOY FORITRTPS
(e.g., high orgrévang iayQst af I8 RRK 83 I EThetdide, M 186 a8 of bRWYe Bhsor WRdte
generating foul odors during deconposition treatnent, and bei ng safe
for humans.  Wwater decppposition &rpatyent fapis witighdai 2 sl &4k pigtend fead t9ysacht he
advant age of SEAMidhGerhfkeindes, f RPoRBleWSrofiad I SlerBM&ETk (dlo kY RIMFRNE S
with flow such as grease traps, thus enabling the treatnment to | ast
for a |ong ti rfergrowthof yeashand te@eifaymahe ailffat-deppmposingtrdatyrentlfy thapeashthereent
yeast al so has a de _— i se

! Faps and wnste wat o ang SLLFH eI Pl PllerJERS S BYRLSS
present i nventfprovingd filgo§oils Andoinis neo the aurfara tp fwalst damyah eranges eah pent
agent conpri sithg 2 y.east st?‘Vi ng a high oil/fat-deconposing ability
and a oil -contan ng waste water treatnent carrier conprising a
carrier [bm®glri ng thenyeasthod of the presehiuntehigimibe exyridr hedypareleanted Nvent i on

offers a methad of . .deconposi oi | nd, fats using a yeas aving a
i h oi 1/ 1 at - dBEBHEESTaRRS Proer Byl o Bt Rtb TR B kg
fats with the iy@asdyelyaliobd @Gust Nghelchtie)Rast PleRraBly Jhe@dsdis ina@dfal &
wast e wat er deconposition treatpment tank. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 001 3Fpregrytedyithan gil, sterilized ata high ferperatyra then impiptiedygid the yeast
treat ment tanksgel ffBegnatihg BlePorods HRONS with Wil Slcsh W @er RFRARASH T LN
treatnment tank in a nmethod according to the present invention. [Fig.
3] Fig. 3 is aephotayfuptesdopreafiuentsa Yoensa poaeHs curie tavkigt ayeny having he
present I nvent)ph, oil[f?a:t!dgcom%si@ Bilityhab SeeR adifed Qh&‘%m}?& BGhARA WakE QSCOPe
phot ograph of the yeast according to the present invention. [Fig. 5]
Fig. 5 shows tgeasd gt wesie waderecompesifionyreziment dank dar dilang time othispoibeatingnt
| nvention and ot%al0% GOReLARERAMof & REHASELY pdrlsdRd solifh B 6] Fig.
6 shows a phylogenetic tree of the yeast accor gi ng to the pr esent

i nvention and detaspebitiorra bibstaedi fastwihbewynargisistliy ppbrectedy te yest giulytirer

j oi ni ng et hodo.ﬂ/ tﬁje . Z%l FILigr.obez shows the oil-deconposing ability of
t he yeast accor(fl ng {6 T present invention in a 30C culture. [Fig.
81 Fig. 8 shows t henghelmettedofpopiesegt ialehlion the gdasttahd@mijrehstwiadhdardi ng to

the present i np\451 (Erlat(t:e)(gl wl]lr.!:llsg' flc:;;mZ lgtocalflxldtacl:[ll-l;e?é to the water drainage pipes and decompose

scum, thus providing the additional advantage of eliminating scum adhering to drainage
pipes downstream.

In the present method, it is even more preferable to add a yeast culture solution
to the grease trap or waste water decomposition treatment tank together with the
yeast-bearing carrier. The yeast culture solution aids in immediately eliminating foul
odors by means of enzymes from the yeast.

f0010] Additionally, the present invention offers a novel yeast having a high
oil/fat-decomposing ability.

The yeast of the present invention is particularly a yeast deposited at the NITE
Patent Microorganisms Depositary under accession number NITE BP-287 on November

30,2006. This yeast belongs to the genus Pichia, and is believed to belong specifically to



[Fig. 91 Fig. 9 shows the waste water deconposition treatnment tank
used in Exanple 1. [Fig. 10] Fig. 10 is a photograph depicting a
grease trap before adding (A) and 24 hours after adding (B) the yeast
according to the present invention. [Fig. 11] Fig. 11 is a photograph
showing the results of Exanple 3. [Fig.512] Fig. 12 shows the results
of Exanple 6 in a graph. [Fig. 13] Fig. 13 shows the results of
Exanple 7 in a graph. [Fig. 14] 14 shows the results of Exanple

8 in a graph. 'BES GIRe f@ﬂﬁﬁ‘?ﬁﬁh&°'&fﬁ€°’TPE'“ﬁﬁR)ENFP@ﬁPab'e of growing

[ 0014] Her ebel qia cliugfHabiheRbt ERBRSodes ofdd thaH digariUihts, i @hdd eS8 Riving
i nvention shall be expl al ned. Normal Iy, in the grease traps at

restaurants arfilytofeandifgteas asation ¥8%¢ai ni ng | arge ampunts of oils is

l'ighter than water fjadofelitsst BASed B QRREtWnRE phkidiil ha§t9e Aty Bown
in Fig. 1, partitions are installeéd on the drai Rage path such as to

al | ow out f | ow derapmotetpils woitfatpzerobipaldy, drdferthetyeore thusyepst isgddablped t o f | oat
to the top andd §o%%£1ﬁ%/§1%feedin on ani ilgil nBrfa%_ ekﬁ%ﬂ({ﬂ%f@fm&sw&&c gtlontahe

present invention east 1S anchored 1n a su née that por ou
| i ke a sponge pogrthathaging aveirersgelastoilfat-ge@mposition hasaswatpited vathcbtliehi s

|5 placed In LASnILOARELHIAP RhelfSheaAker L IRGOMmOSh Ll o0, L] SaLIPn!
wast e wat er des®ia@sdatd teip ot ﬁ&ter’ﬂaiﬁ-ir dtzcambsosufm nbaamazelta&hk,ecbrorh&&lS] The

novel yeast of the ent |nvent| eposited at the NI TE Pat ent
M cr oor gani snﬁrﬂgﬁﬁ&wg ﬁ‘ RSP RS VRIFFTENSP- 287,

This yeast is ﬂi@.‘eht&\g%lﬁe@atﬂaﬁoﬁxaﬂﬂw xﬁwows&aoéenala@hlua\pi arinosa.
Furthernore, the yeast offered by the present invention has a high

oi | -decd%ais. ng abi Vhenrongdsgagth @P?ra%er coptentand flpw pategbwode wyer t he

present i nventdqQingas ule ?eaJeQJa%QNAEQJa?eX@&QH};&EHon RERRET: tah $he ndicrobe
Cul tural / mor phol ogi cal properties ig. 3 shows a phot ogr aph of

t he resul ts afusedfoedacerpasition Eeranest v plfo Raagadaptabiligrandagsisterice tertleis ( 40
m) for two daysi@ned? KddiSonMPMPmidbobkbibulddretBAG) Rot ¥&RST A LEAST

during the treatment. The novel yeast offered by the present invention is suitable for
treatments in grease traps and waste water decomposition treatment tanks, having not
only a high oil/fat-decomposing ability but also adaptability and resistance to
extraordinary environments (e.g., high or low water temperature, and high or low pH),
not generating foul odors during decomposition treatment, and being safe for humans.

The yeast of the present invention also has the advantage of staying inside the
porous carrier even in environments with flow such as grease traps, thus enabling the
treatment to last for a long time.

Furthermore, the introduction of the present yeast also has a decdorant effect,
removing foul odors from grease traps and waste water decomposition treatment tanks.

[0012] The present invention offers an oil-containing waste water treatment agent

comprising a yeast having a high oil/fat-decomposing ability, and a oil-containing waste
water treatment carrier comprising a carrier bearing the yeast.

Furthermore, the present invention offers a method of decomposing oils and
fats using a yeast having a high oil/fat-decomposing ability, and a method of treating oils
and fats with the yeast by introducing the yeast to a grease trap or waste water

decomposition treatment tank.



0.12 g Wieat germextract 0.12 g Tryptone peptone 0.2 g«d ucose 0.4 g
Agar 0.6 g Additionally, Fig. 4 shows a photograph of the norphol ogy
of the present yeast as seen under a scanning el ectron m croscope.

[ 0017] 2. Physi ol ogi cal / chenot axonomi cal properties The
full-1ength based sequence of the 183 rDNA of the present yeast was
as shown in SEQ I D Nal. Fig. 5 shows the identity between the

present yeast and strains considered to be closely rel ated.
Fig. 6 shows PREEPEYLHBION @F BEE BRAWINGS east according to the

present invention and closely related strains constructed by a

nei ghboriodigf NG, PERAdnoS, et Gaill decohREiBI RAENL UpRSL 15 predi ot ed

to be I'a farl nos [0018] 3. QI -deconposing a Ity of present
yeast The predEgt?] yBigStshevess: waste ateedkcdyposiddi mgiraeni @8k walmmthodi |

sol ution to anachr{ding to the present invention.

[Fig. 3] Fig. 3 is a photograph depicting a yeast culture according to the present
invention.

[Fig. 4] Fig. 4 is a scanning electron microscope photograph of the yeast according to
the present invention.

fFig. 5] Fig. 5 shows the identity between the yeast according to the present invention
and strains considered to be closely related.

[Fig. 6] Fig. 6 shows a phylogenetic tree of the yeast according to the present invention
and closely related strains constructed by a neighbor joining method.

[Fig. 7] Fig. 7 shows the oil-decomposing ability of the yeast according to the present
invention in a 30 °C culture.

[Fig.8] Fig. 8 shows the oil-decomposing ability of the yeast according to the present
invention in a 37 °C culture,

{Fig.9} Fig. 9 shows the waste water decomposition treatment tank used in Example 1.
[Fig. 10] Fig. 10 is a photograph depicting a grease trap before adding (A) and 24 hours
after adding (B) the yeast according to the present invention.

[Fig.11] Fig. 11 is a photograph showing the results of Example 3.

[Fig.12] Fig. 12 shows the results of Example 6 in a graph.

[Fig. 13] Fig. 13 shows the results of Example 7 in a graph.

[Fig. 14] Fig. 14 shows the results of Example 8 in a graph.

BEST MODES FOR CARRYING OUT THE INVENTION

[0014] Herebelow, preferred modes for carrying out the present invention shall be
explained.
Normally, in the grease traps at restaurants and the like, scum containing large
amounts of oils is lighter than water and thus has the property of rising, so as shown in
Fig. 1, partitions are installed on the drainage path such as to allow outflow from the

bottom, and here the scum is allowed to float to the top and separated.



culture and aerating for 20 hours at 30 C and aerating for.20 hours
at 37 C. These cultures were centrifuged, and their supernatants were
anal yzed by thin |ayer chromatography. Figs. 7 and 8 show t he
results, which indicate the oil-deconposing ability. The results show
that the present yeast deconposed nmuch of the oil fromthe sal ad oi
in the 30C culture, and alnost all of the oil in the 37 C culture.

[ 0019] The nethod for treating oils and fats according to the -novel
yeast of the preserf2Preirest pafpdimenif thegrese ingsntige @ivergt it fghored ina

above- descri bgghsha@ghat Es?.:_o%§ fie a‘é@ctn@é arldhadd ¥Rk sﬁ&fﬁc Qf(avit(yrtﬁﬁ{ W& land for
exanpl e the waste water in a grease trap or a waste water

deconposi t i on thip s ataprd/in the gisiee trip efvapta eigr degorpresigorstreatinent tepk 4sshayided

t oget her mﬁthiéﬂgzyeast. The yeast can be held by the carrier so as
to reduce the freéquency of addition, and oils can be adsorbed by the
carrier so as to acudlitendlysht dresdieponmpegs vaterdegnposition tipgintehigankeast .
The agent forikggﬁgjng oil -containing waste water according to the
present inventron Tricludes the novel yeast described above, and in
Sone cag@ss] a car r i novel yeast of tHdygresetiiiviestion fisafepdsit@bdt tHagNITH Pate@oOnt ai Ni Ng

waste water according tq the pr t invention. i rrier. hol ding
t he novel yeai@“ﬂ%@f&“ﬁ&&"%ﬁﬁﬁgQ\,?ﬁglﬁbdmfi‘ér Aﬁ?eésf'c’é&é"oﬁﬁf%%g?o%éls KRty i al |
such as a spongRvediedk i hdv MaindRPEHa faria¥AMRuRhekmbR RO RX 6@ahsithd On Of

floating scumin grease trap.or waste waster treatnent tank 1

A yeast (the ;Pé'é%'g“ﬁfmﬂﬁbﬁg"é‘f%‘r?‘lﬂ&@wwaB’IbIY287 deposited at the NI TE
Pat ent Nhgigoor gani sire nRPREd: NEFEBPIA Ml RGN ERHRE hasthh foBQER) Was
anchored to a sponge 1 cmon a side, which was porous and had a

speci fic gravittgnqmighpwperti¢tan water, as shown in Fig. 9. As a result,
scum was abl e it o e, GaRIHBINGHR bbpdaGoTPOSed in this treat ment tank
without allowing it to riseto tﬁe top over a long period of tine.
Phot ograph A of Fi dfig-26hostsawmkotegrapherd the resultspittyatlbriog the dieagnt ydaet in an
anchored yeast i i op. Phot ograph B
shows the greggéggﬁgﬁ#%.?%gMgl ﬁﬁﬁ&rﬁgﬂyég%%qg%%hored to the sponge
exposing to air forBa2dyeeuexisact |t | s0ddgsible to observe that the scum
has been satisfactq&k&yegecqqused.012 During the treatnent, hot
water of 60 C or nore and detergents were fed, but the air |ayer
adhering to the carmy@snepeptbrece protwegted the m croorganisns in the
sponge. Exanple 2 [Q021 Deconpositi%q of floating scumin grease trap
or waste waster treat'fent tank 2 “%& A yeast of the NI TE BP-287
strain was anchoredaga® pol yurethaneoggonges 2 cmon a side, which
were introduced as shown in Fig. 9. The normal hexane val ue was
reduced, no clAfifpenp: %éf‘é’?"?aPU\Vé?%aPF‘é’FWﬁH‘PrPQWHgYO‘FH@P‘%‘EY“@H@%“E&ef ul

for deconposi ngduastBninatitiroRkdsépeat ed. Exanple 3 [0022] A bottle
(A filled with oil-containing water was prepared, and air was
del i ver d8f17] 2. Physiological/chemotaxonomical properties

The full-length based sequerice of the 185 rDNA of the present yeast was as
shown in SEQ ID NO:1.

Fig. 5 shows the identity between the present yeast and strains considered to be
closely related.

Fig. 6 shows a phylogenetic tree of the yeast according to the present invention
and closely related strains constructed by a neighbor joining method. As a result, the
present yeast is predicted to be Pichia farinosa.

[0018] 3. Qil-decomposing ability of present yeast

The present yeast was cultured by adding a 10% salad oil solution to an MY



using a tube. Separately, another bottle (B) containing a sponge and
filled with oil-containing water was prepared, and air was delivered

using a tube. As a result, the oil in bottle (A becane
separated at the top (Fig. 11A), whereas in bottle (B), the oil was
adsorbed by the sponge (Fig. 11B). g. Consequently, it was found

that oils can be collected in a sponge bearing | arge quantities of
oi | -deconposing m crobes, and thus oils can be eff|C|ent%é deconposed
]

usi ng the net HEHEA Y asEtpg e Beuss aA3 ¢ prstreraingfopiOdows pgB 53] dbesar i son

of Sponge Mat eit@bs were centn-mg@d IRPRGESupbhAbntdf e %B@éda:lyltb(m?a\ﬁ@ lable are
conposed of naterials such as pol yurethane, polyethylene and

mel ami ne. Ve chresiaergly t ﬁés § owrthe egsiiltsl whigisindicald theil-decerspeging
carrier 1n gr %:[ﬁlg)i UH1RRes FﬁsesﬂSm{ tﬁelz:ﬁrfeseﬁl! fégr é’ecgrﬁ‘];dsgfrﬁ% of the %11 from the

[ 0024] Experi nmen Resu l'yet'hyl ene am ne

pol yur et hane veellaémpirlalm@d°¢cultarecmtahmqa@rllOflhlebléldﬂwwr‘ﬁmmrer and sal ad
oil, to gerve t heads

nat er | aI S(H ]The fesu eme Btfor?reatngnfls and ?a%fccoEp rrgytoﬁ-\ﬁ{ n?veﬁ)éeag optge prgseprte
oi | was adsor beentidnis pdﬂfohneallbbz adding the sb@ge-ddodribed @add & vebsontethanbBayi ng
sone floating ?n t he surfac 2. Melamne G| was not adsorbed, and

was |eft floatyRGBMIHE ¢ the wastegwatgs g} RIFAET e P8 2 BRTte WRlE absor bed by

the entire spaRgfpodfiéh tR@indhi tatkl OP&F ;S PSS EVRM isGBdddNEe Bl Jat e
[0025] W found that polyurethane best adsorbs salad oil in water

cont ai ni ng sal¥#ftoiThe yestieande Beld by the Farisr &2 trimisdua dipdregusneyet f4btiospt i num
carrier for Pifmlofs bidbd QAQHEedibh H@lcfRHSR0 he 18 Becelerate the decomposition of oils by

the yeast.

The agent for treating oil-containing waste water according to the present
invention includes the novel yeast described above, and in some cases, a carrier.

The carrier for treating oil-containing waste water according to the present
invention is a carrier holding the novel yeast described above, and is preferably a porous
material, such as a sponge, zeolite or paper.

Example 1
[6020] Decomposition of floating scum in grease trap or waste waster treatment tartk 1

A yeast (the yeast of Accession No. NITE BP-287 deposited at the NITE Patent
Microorganisms Depositary {(NPMD) on November 30, 2006) was anchored to a sponge 1
cm on a side, which was porous and had a specific gravity lighter than water, as shown
in Fig. 9. As a result, scum was able to be continuously decomposed in this treatment
tank without allowing it to rise to the top over a long period of time.

Photograph A of Fig. 10 shows a grease trap before adding the anchored yeast.
The oily scum has risen to the top. FPhotograph B shows the grease trap after adding the
yeast anchored to the sponge exposing to air for 24 hours. It is possible to cbserve that
the scum has been satisfactorily decomposed.

During the treatment, hot water of 60 °C or more and detergents were fed, but
the air layer adhering to the carrier surface protected the microorganisms in the sponge.
Example 2

[0021}]  Decomposition of floating scum in grease trap or waste waster treatment tank 2



-10- treatnent. Exanples [0026] Measurenent of Normal Hexane Val ues
in Gease Trap 1 The normal hexane value in a grease trap decreased
from 30,000 ppmto 24,000 ppm after introducing sponges, and was
reduced to | ess than 10,000 ppm after introducing yeast. Exanple 6
[ 0027] Measur enrent of Normal Hexane Val u_(gjs in Gease Trap 2 A
treatnment in a grease trap was continued for one nonth under the
conditions indicated below, and the normal hexane value in the tank
was neasured each ndreFiefthe IWHE BYBAsirainteg arrborgdiopelyhisthare saensesdaned

grease trap Wag ,3lQUihid0R% iPucel-as J;HB%QQH%E)' e 9&m§ﬁ~8§‘£@§ﬂ@é Gt ed

with Pichia farinosa and aeration. 2. Introduction of sponges and
aeration. 3. Aehued paclanpsyf bacteria were Tiymeds gt dlpe micatbeesefol fot deeommsisgir ed
nor mal hexane yal u nonth are shown in Fig. 12. The graph
shows that the" agélelugteéﬁl{gmf%;%g are very efficiently treated by the
met hod of the HxaepleBt invention. Exarrpl e 7 [0028] Conparison of G owth

of Pi Ch! [@OZ@ar | nosa [)(EE‘ (féS ?I;antt gli | 0 ijlrats urreeasredogndoalrl \»\Sra/s lczlahveregnd
| nor gani'¢*“Sal t s om§ D AER) %‘8%’?’% prep
using a tube, Separately, another bottle (B) containing a sponge and filled with
cil-containing water was prepared, and air was delivered using a tube.

As a result, the oil in bottle (A) became separated at the top (Fig. 11A), whereas
in bottle (B), the oil was adsorbed by the sponge (Fig. 11B).

Consequently, it was found that oils can be collected in a sponge bearing large
quantities of oil-decomposing microbes, and thus oils can be efficiently decomposed
using the method of the present invention.

Example 4
[0023]  Comparison of Sponge Material

The sponges that are generally available are composed of materials such as
polyurethane, polyethylene and melamine. We considered the sponge material most
suitable as a carrier in grease trap treatments of Pichia farinosa.

[0024] Experimental Results

Polyethylene, melamine and polyurethane were placed in a container filled with
water and salad oil, to observe the adsorption of the salad oil by the sponge materials.
The results were as follows.

1. Polyethylene

Some oil was adsorbed, but not all of it was able to be absorbed, leaving some

floating on the surface.
2. Melamine

(il was not adsorbed, and was left floating on the surface.
3. Polyurethane

Oil was absorbed by the entire sponge, and no oil dreps were observed on the
surface.

(0025] We found that polyurethane best adsorbs salad oil in water containing salad oil.

Therefore, polyurethane seems to be the optimum carrier for Pichia farinosa in grease trap



A culture consisting of oils/fats and inorganic salts was inocul at ed
with Pichia farinosa froma slant, and shake-cultured for three days
at 37 C The culture was diluted, used to inoculate an MY
culture, and the nunber of yeasts was neasured. [0029] Table 1:
Conpari son of Nunber of Yeasts by Pichig. farinosa Oigin Nunber of
yeasts (cfu/g) N TE BP-2872.01 x 107 from Tokyo University of
Agriculture2.11 x 105 JCWMR9864. 68 x 106 JCMVB8952.41 x 105
JCML07341. 61 X80t [ 0030] The results are shown in a graph (Fig.
13). Nl TE BRaRgésgrew well in a culture of only oils and fats and
inorganic salts. This suggests that this strain is capable of
deconposiPRgl oi ¥epsygerpent g Normpldleyane Yaluestietieass Tepdour ce of energy.

Exanpl e 8 [ 0031] Compar| i Iy . Netph j from
Tokyo University o%g?ﬁ%ﬂ?e?%nregg ggnal B%?JT%Q%E?%S%@@% &%;?'%Jﬁ Eﬂ etprglg@gt ure

of the waste vypesttef ihpedunigg sponhges thé weprredised tb feaptban 19,080pimeafieant
kitchens is nol'g1 é:cpnstant and at tines, water that is close to

. . ucing yeast.) . . . .
boiling will enter. en treating such grease traps with mcrobes, it

i s inportant tExaeplasi der whet her or not the m crobes are capabl e of
W t hst anﬁgéz?g giégah rge%‘*gg t urﬁ& Tt\}glr esin{:]eél }ﬁe %est ed and conpared the
heat res nce- ot R FERS 48T "t KEPré8ént invention with the
strain fromthe TokyeedufbntaraSrdaye tefp whg Edntibiletl Wdr@ne h&IBY]dexipe EdnBRiBhsal
Procedur e indicated below, and the normal hexane value in the tank was measured each morning,.
The normal hexane value in an untreated grease trap was about 9000 ppm.
1. Introduction of sponges planted with Pichia farinosa and aeration.
2. Introduction of sponges and aeration.
3. Aeration only.
The average values of the measured normal hexane value for one month are
shown in Fig. 12. The graph shows that the oils and fats are very efficiently treated by
the method of the present invention.
Example 7
{0028]  Comparison of Growth of Pichia farinosa of Different Origins in Cultures of Cils/Fats and
Inorganic Salts Only
Experimental Procedure
A culture consisting of oils/fats and inorganic salts was inoculated with Pichia
farinosa from a slant, and shake-cultured for three days at 37 °C.
The culture was diluted, used to inoculate an MY culture, and the number of
yeasts was measured.

[0029] Tablel: Comparison of Number of Yeasts by Pichia farinosa Origin

Number of yeasts (cfu/g)
NITE BP-287 2.01 x 107
from Tokyo University of Agriculture 211 % 108
JCM2986 4.68 % 106
JCMB895 241 %108

JCM10734 1.61 x 105



Pichia farinosa was shake-cultured for two days at 37 C using a
culture of shochu lees. The culture solution was injected into
separate test tubes, which were kept for 30 mnutes in isothermc
tanks set to 60 C, 70 C and 80 C, and the nunber of yeasts was
conpared to that before heating. The negsurenment of the nunber of
yeasts was perforned by step-dilution wwth a 0.9% sodi um chl ori de
solution, followed by cultivation in an MY culture. Experinental

Resul ts T9Pa0ly clheresuliragg shayn nageeh fige?8hown in the fol | owing tabl e and

a graph (Fig. 14). [e3Bhiabbewal iRdmiutddf ofigbits 20k bl HBirRrhAE iNOSa
after Heat Treatnment Tokyo University of Agriculture NI TE BP-287

Bef ore heating 100. ﬁwuwefs theOhisgjratr lﬁEﬁPé'fée ddemmpesing afomnddatgzm using
m nutes at 70 tfrer?2s3Q0u:2e HR30 mnutes at 80 C

Example 8
[0031]  Comparison of Heat Resistance of Pichia farinosa from Tokyo University of Agriculture
and NITE BP-287
The temperature of the waste water flowing into the grease traps in restaurant
kitchens is not constant, and at times, water that is close to boiling will enter. When
treating such grease traps with microbes, it is important to consider whether or not the
microbes are capable of withstanding high temperatures. Therefore, we tested and
compared the heat resistance of the novel yeast of the present invention with the strain
from the Tokyo University of Agriculture,
[0032]  Experimental Procedure
Pichia farinosa was shake-cultured for two days at 37 °C using a culture of
shochu lees. The culture solution was injected into separate test tubes, which were kept
for 30 minutes in isothexmic tanks set te 60 °C, 70 °C and 80 °C, and the number of yeasts
was compared to that before heating. The measurement of the number of yeasts was
performed by step-dilution with a 0.9% sodiumn chloride sclution, followed by
cultivation in an MY culture.
Experimental Results
The yeast survival rates are shown in the following table and a graph (Fig. 14).

[0033] Table2: Survival Rate of Pichia farinosa after Heat Treatment

Tokyo University of Agriculture NITE BP-287
Before heating 100.000 100.000
30 minutes at 60 °C 0.009 0.027
30 minutes at 70 °C 0.000 0.000
30 minutes at 80 °C 0.000 0.000

The survival rate was better for NITE BP-287 in the case of heating for 30 minutes at
60 °C. There is a possibility that the yeast of the present invention can grow more

dominantly than other strains in a grease trap.



0.000 0.000 The survival rate was better for NITE BP-287 in the case
of heating for 30 mnutes at 60 C. There is a possibility that the
yeast of the present invention can grow nore dom nantly than other
strains in a grease trap. -12- CLAIMS A%yeast of the strain Pichitz
farinosa NI TE BP-287. A nethod of deconposing oils and fats using the
yeast of claim 1. A nmethod of tr@aM8g oils and fats by the
yeast of claim 1 by introducing said yeast to a grease trap or a
wast e wat er deconposition treatnent tank. An oil-containing waste

wat er trgpting agentyesngithestaig PichefaymaITDEPed7ai m 1. An

oi | -containing waste water treating carrier bearing the yeast of
claiml1l on a carrier. [6] A nmethod of deconposing oils and fats in a
grease tppp or wast @ rdidalof BREAPRRE bild A0 fdts BAk MR Fhast Gllkinb), Means of
the yeast of claiml, by introducing a porous carrier having a
specific gravity of 1 or less with respect to water and said yeast to
wast e \A@]tzjﬂr in the ArRARA of FERANPEilsWRASHE bV GEasti? CIRPPOS ihitR cihf &RE Ment
tank. [7] A nmethod in accordance with claim 6, wherein the specific
gravity of theYPBiviEesaEen & Wit Waleedepaenosifien Faptresnt fagk | ess than |.
[8] A method in accordance with claim6 or 7, wherein the porous
carrier is chosen from anong zeolites, sponges, paper and cotton
fabric. ED] A por oudneircertining westaieates imesig agpnbiomprisingithe zeast of faip 1.
grease trap or waste water deconposition treatnent tank, conprising a
carrier body having a specific gravity of 1 or less with respect to
wat er ani@] beari ng theojl-eggainigg wedtezizaier freating carrier bearing the yeast of claim 1 ona

carrier.

[6] A method of decomposing oils and fats in a grease trap or waste water
decomposition treatment tank by means of the yeast of claim 1, by introducing a porous
carrier having a specific gravity of 1 or less with respect to water and said yeast to waste

water in the grease trap or waste water decomposition treatment tank.

i7] A method in accordance with claim 6, wherein the specific gravity of the porous

carrier with respect to water is less than 1.

(8] A method in accordance with claim 6 or 7, wherein the porous carrier is chosen

from among zeolites, sponges, paper and cotton fabric.
9] A porous carrier for decomposing oils and fats in a grease trap or waste water
decomposition treatment tank, comprising a carrier body having a specific gravity of 1 or

less with respect to water and bearing the yeast of claim 1.

[10] A carrier in accordance with claim 9, wherein the porous carrier has a specific

gravity with raspect to water of less than 1.

[11} A carrier in accordance with claim 9 or 10, wherein the porous carrier is chosen



[[10]A carrier in accordance with claim9, wherein the porous carrier
has a specific gravity with respect to water of less than 1. [11] A

carrier in accordance with claim9 or 1q wherein the porous carrier

is chosen -13- fromanobng zeolites, spodnges, paper and cotton

fabric.
from among zeolites, sponges, paper and cotion fabric.



