SPECI FI CATI ON METHOD FOR TREATMENT OF O L- 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 treatnent tanks. Furthernore,
the present invention relates to a novel  yeast and a nethod for treating
oils and fats using said yeast. BACKGROUND ART [0002] In conventi onal
deconposition treatnents such as surface aeration, scum having a high oil
content does not easily deconpose, SPRCIFICATAQY collected as floating scum
to be separately discarded. In the grease traps provided in restaurant
kitchens as well, the scumhaving a high oil content rises and accunul at es
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well in the special environment of a grease trap, and even if
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BACKGROUND ART

[0002] 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



Furthernore, the present invention has the purpose of offering a novel yeast
having a high oil/fat deconposing ability. Additionally, the present ‘
i nvention has the purpose of using the novel yeast having a high

oi | /fat-deconposing ability to deconpose oils and fats, and treat the oils
and fats in grease traps and waste water deconposition treatnent tanks.

Means for Sol ving the Problens 10005] THerefore, the present invention
offers a method of deconposing oils and fats in a grease trap or waste
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Furthermore, the present invention offers a porous carrier for decomposing the
oils and fats in a grease trap or waste water decomposition treatment tank. The porous
car-ier of the present invention is a carrier comprising a carrier body having a specific
gravity of 1 or less with respect to water and bearing a yeast having a high oil/fat
decomposing ability.

[0006] In the present invention, the carrier floats near the surface of the water.
Preferably, at least half the carrier will be underwater, and more preferably at least 90%
will be underwater. Since oils and fats tend to collect at the top on the surface of water,
such a carrier will be capable of efficiently bringing the yeast into contact with oils and
fats  Furthermore, the yeast will be able to more easily obtain oxygen. Furthermore,
since the waste water outlet of a grease trap is at the bottom of the container, the outflow
of carriers can be prevented by allowing them to float near the surface, while also
making it easier to collect the carriers.

In the present invention, the oils and fats in waste water are preferably
decomposed aerobically.

A tank to which yeast has been added can also be aerated. Furthermore, the
waste water containing oils and fats in the tank can be emulsified by adding enzymes
from a yeast to the tank.

The method of decomposing oils and fats by means of a yeast according to the



waste water containing oils and fats in the tank can be enulsified by adding
enzynmes front a yeast to the tank. The nethod of deconposing oils and fats
by neans of a yeast according to the .3- present invention has the advantage
of not generating foul odors. [0007] Exanpl es of porous carrier bodies

i nclude zeolites, sponges, paper and cotjon fabric. In the present
invention, it is preferable to use an oil -absorbent sponge, nore preferably
a synthetic sponge, especially a polyurethane sponge. The porous carrier
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trap or waste water decomposition treatment tank is aerated, then gases will adhere to
the surface of the carrier, thus having the effect of improving proliferation and activity of
aerobic microbes. Furthermore, the porous carrier should preferable be capable of
absorbing water. This is because microbes are more easily adsorbed by capillary action.

[0008] On the other hand, for light carriers with a very low specific gravity such as
foamed styrol, most of the volume of the carrier will float above the surface of the water,
while carriers such as cellulose will sink, so these are not preferable for use in the present
invention. With materials such as the cotton used to adsorb marine oil spills, the fibers
can come loose and separate, in which case they will easily flow out of the tank.
Furthermore, with carriers that are not oil-absorbent, yeasts having the ability to
decompose oils and fats will not proliferate in the carrier.

The porous carrier of the present invention holds the yeast and other coexisting
oil/fat-decomposing microbes while providing a buffer against sudden changes such as
in acidity and temperature due to the influx of waste water. As such, the porous carrier
should be of a size enabling the yeast to be protected from the environment outside the
carrier, while allowing the oils and fats to reach the yeast inside the carrier, and can, for

example, be a cube or sphere with sides or diameter of at least 1 cm and less than 5 em.



Furthernore, with carriers that are not oil-absorbent, yeasts having the
ability to deconpose oils and fats will not proliferate in the carrier, ThHe
porous carrier of the present invention holds the yeast and other coexisting
oi | / 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, the porous carrier should be of & si ze enabling the yeast to be
protected fromthe environment outside the <carrier, while allowing the oils
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synergi stically pronoted by the yeast and other oil/fat-deCconpos
m cr obes. a high oil/fat-decomposing ability has been adhered and grown is allowed to fioat in a

grease trap or waste water decomposition treatment tank for a long time, other oil-eating
microbes will proliferate inside or on the surface of the porous carrier, so that the
decomposition of oils and fats will be synergistically promoted by the yeast and other
oil;fat-decomposing microbes.

In the method of the present invention, the yeast and microbes which have
proliferated will also flow into and adhere 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.

[0D10] Additionally, the present invention offers a novel yeast having a high
oil/ at-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



In the nethod of the present invention, the yeast and m crobes which have
proliferated will also flowinto and adhere to the water drai nage pi pes and
deconpose scum thus providing the additional advantage of elimnating scum
adhering to drainage pipes downstream In the present nmethod, it is even
nore preferable to add a yeast culture sglution to the grease trap or waste
wat er deconposition treatnent tank together with the yeast-bearing carrier.

The yeast culture solution aids in imediately elimnating foul odors by
means of enzyH8EPIIRS RFIHE Reealaving adigtoqi-detemposisbiiy. and@Pied& ™V ' fvent i on

offers a novel, ayc%ﬁﬁlte hgﬂ}{éﬁ}g &bl Q)ﬂrﬂe?&thér:t}\lﬁto'llgQﬁ:pf‘gg,oiﬁioﬂgr fbids ih&\Mng The yeast
of the present invention is particularly a yeast deposited at the NI TE

Pat ent M cr oopganilsmg fAepagsatban joumeder accessi on nunber N TE BP-287 on

Novenber 30, 2006._Thi s, yeast belongs to the genus. Pjchia,, and.is believed
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oi | - deconposi AgomPbdeloflyanddd a&SRARY, Gn@ fur@eANd:8 Ghis | st3s &phBisise havi ng not
carbon sources other than oils and fats, in other words having only oils

and fats as adeamposingswdifeedingPhenimoleils apdfatt  Afiflidiprallylithas the epreptiensl
invention particularly has the abillty, E_Q deconpose oils and fats

aerobi cal |y, BRASTPYREPRE Sreppy syl degmpastiy rale gy comparsd WL and
feedi ng on anitrdihs o? Pltia Afkbsd ahen Addrdstyadst i usddtfolBSorhpiRitRK 6eflsianmal
property of having an extrenely fast oil/fat-deconposition rate as conpared
with other sfatsdnagrease tRpEht WRHS WRlgdeconpRsifion iisatprepkianlt ipaemaete s used for

deconposi tion_of.. 0l . I éﬁéﬁ I t e yat er
deconposi ti onpgjﬁlfeeg%ﬁ’r?gﬁ?ﬂ?%rﬁés&%?h%rﬁ%rg%[ages ﬁ%%lﬁﬁ?ﬁag’%%\%éb hl(Y)(\ét(':iher m cr obes
useful for depempospproiferdion whbsi@filati@ohes Wat ge@eraprotangmt i ng proliferation of

har nf ul m crobes that generate clunps. [0011] Wen consideri ng{ t he
t enper aPPlE, cont entMATaNSqegRE thetamRsratiigstoBteiiAng HowrpiS Rf WEbts WE'EF t he grease

trap or wast eﬂ%ﬁéﬁnt@&%%@&%@a&iopﬂraété @%mSmfa&ﬂl&n tlefEhell GRIORE mitkesd for
deconposition treatnment “nust al so have adaptability and resistance to this

used for decomposition treatment must also have adaptability and resistance to this
environment. Additionally, the microbe should preferably not generate foul odors
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 deodorant 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.



environment. Additionally, the m crobe should preferably not generate fou
odors during the treatnent. The novel yeast offered by the present s
invention is suitable for treatnments in grease traps and waste water
deconposition treatnent tanks, having not only a high oil/fat-deconposing
ability but also adaptability and resistance to extraordinary environnents
(e.g., high or | ow water tenperature, aifd hi gh or I ow pH), not generating
foul odors during deconposition treatnent, and being safe for humans. The
yeast of the BRIEEBESCRIFIEONIORTHE PRAMWINGShe advant age of staying inside the
porous carrier even in environnents wth flow such as grease traps, thus
enabliagﬁthe treatment to last for a long tine. Furthernore, the

i ntrodl®3lon [BE- Hhéigpt desine wreaywptenflerompesition tpalongdttamt. ef fect, renoving

foul odors f r[gig]éﬁ{ %?gﬁ? sﬁo@gaaé}? 9a%@§écgm§@ﬁtiteon Cg%?t%%@tgﬂ 1Inia0 net}tu;de atment tanks.

;
[0012] The pr vention offers an oil-c al ning waste water treatnent
agent conpri sictvgdiag wesprefeavinigitian.hi gh oi | / f at - deconposing ability, and a
oiI-containing,maste water treatnent carrier conprising a carrier bearing
the yeast. FUF@ndr fifr &is aphatogrpis depicting g gepst YHusREGFUNgtofke 1BY¥Nbf deconposi ng
oils and fat;g,digh9 a yeast having a high oil/fat-deconposing ability, and
a nethod of treating oils and fats with the yeast by introducing the yeast
to a grease t[Fgptlofigvastaecanaing electtacoineespt plotograpbat therytast andeding®e BRI EF
DESCRI PTI ON CE)THE DRAW NGS [0013] [Fig. 1] Fig. 1 shows a waste water
deconposi ti ort PESIHERT P %nk. [Fig. 2] Fig. 2 shows a waste water

deconposi ti Og_Fitg!'ﬁath%QBhotw@% iddhtily BERLIA the yR%:6 RIEHANG t6 BrelphBed iRRYn
invention. [Fig. 3] Fig. 3 is a photograph depicting a yeast culture
accor di ng t o aHetrpnewedidered inpenlopabinrelafelg. 4] Fig. 4 is a scanning el ectron
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present i NVenind@Rsely 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.
{Fiz. 9] Fig. 9 shows the waste water decomposition treatment tank used in Example 1.
[Fig. 10] Fig. 10is 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.



and. strains considered to be closely related. [Fig. 6] Fig. 6 shows a

phyl ogenetic tree of the yeast according to the present invention and
closely related strains constructed by a nei ghbor joining nethod. [Fig. 7]
Fig. 7 shows the oil-deconposing ability of the yeast according to the
present invention in a 30 Cculture. [Rrg. 8 Fig. 8 shows the

oi | -deconposing ability of the yeast according to the present imention in
a 37 Cculture. [Fi sho t he waste water deconposition
treatnent tank us ec}g A ﬁr%{%t*ﬁﬁf‘@c"fme“ V&iﬂﬁ Prepgjjt “I‘i"eﬁt“’“lﬁ)y‘?aét ‘%a'gﬁ?ff%&aap h

depi cting a gL@RGACHhAR REHRIRe 26hHChnaAks @B@e2§beaﬁ@%§v1t)ﬂfﬁrﬁ%at@1dﬁld1g (B) the
yeast according to the present invention. [Fig. 11] Fig. 11 is a photograph
showi ng t he résulspbcqy*fm Begngabatrap. or waftp yated ddcofipepition2regimenttankes shewn| t s of
Exanple 6 in algrei [Fig. 131 Fig. 13 shows the results of Exanple 7 in a
graph. [Fig. Fig. 14 shows the results of Exanple 8 in a graph. BEST
MODES FOR CARRYI NG Addtiohalty, tHNYERE N or WQdtd Vateed@babeivionieaintht @ak caades for
carrying out the present invention shall be explained. Normally, in the
grease traps &tagrdiedaurants and the like, scumcontaining |arge anounts of
oils is hter th n f \firhShn so as shown
in Fi g[ bﬁ parti t?%'ﬁgg‘tée? a?tnogtt%l Pgéd’n %ﬁre{l%‘ 'g&%%%%détg ‘\{{l‘EZtaé as to allow
out fI ow from Mi&ocolaiidntyepasithnh@IPRIM A d&eUBastiEn Bb) romeameaf ITeRtyedsoist he t op
and separated. -7- In a preferred enbodi nent of the present invention, a
yeast is anch&piisied g bga e siaim el ighgarinps. p“oﬁrféer@qrw*@yaa%af&ﬁgb Yih8 has a

| ower specifi greg&gmvgxytmtn@‘gpamgﬂgﬁ _dec@ifo g'gbﬁn%s placed in the grease trap or
wast e wat er deconposition tredtnment t as s in Fig. 2. Additionally,
the gre@dw]trap or Tesvel mmITﬁéedﬂi)dshdprmmtmmhmmats theefnovciagy be aer at ed.

taxonomical properties.
1. Cultural/morphological properties
Fig. 3 shows a photograph of the results after culturing the present yeast in an

MY culture (40 ml) for two days at 30 °C is shown in Fig. 3.

Bacto yeast extract 012g
Wheat germ extract 012g
Tryptone peptone 02g
Glucose 04¢g
Agar Oé6g

Additionally, Fig. 4 shows a photograph of the morphology of the present yeast as seen
under a scanning electron microscope.
[0017] 2. Physiological/chemotaxonomical properties

The full-length based sequence 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. Oil-decomposing ability of present yeast

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



[ 0015] The novel yeast of the present invention is deposited at the NITE
Patent M croorgani sns Depositary (NPMD) under Accession No. N TE BP-287.
This yeast is believed to be a new strain of Pichiafarinosa. Furthernore,
the yeast offered by the present invention has a high oil-deconposing
ability. [00161 The novel yeast N TE BP-287 of the present invention has the
follow ng taxonom cal properties. 1. Cultural/norphol ogical properties Fig.
3 shows a photograph of the results after culturing the present yeast in an
MY cul ture (4@ltpiernd agratingdord@pouratt B0Ca@nd serathrgvor 20molEs gt 373C. Baeted yeast

extract 0.12 Wheat rmextract. 0.12 Tryptone peptone 0.2 g d ucose
0.4 g Agar d%guﬁsﬂﬂﬁf@ﬁ%ﬁg?f9T?§P6?“ﬁ“?%%ﬁé“%gﬁﬁg?%g%ﬁbﬂl@?rthe nor phol ogy
of the presentroseassapds. aeg%mgrwrmasw&esssanam&hehﬁgawta@omh&mﬁs&rge- [00171
2. Physi ol ogi cal / chenot axonom cal properties The full-1ength based sequence

of the 18S r Bkiitof Thewesylis shanthaitbepresepbieeasi slecostpovd murhSEGepbim@the Fig: 5
shous the i deghiLy 08l 4PRN. LIS RLSREALVERRlANHhe Sy E@LAR CONS] dered to be
cl osely rel at'ed: I g. shows a phﬁ?ogenetlc tree  of € yeast according to

the preseat invent Memethddifoe ragiak ily @H atestcstingitdithe GORSFdastek 46 phigera nei ghbor
joining nethod. As a resu

_ \S | t, the resent yeast is predicted to be
Pi chi af ar i nosven}igis gprfagmeghby a%‘ﬁﬁ@i&*fﬁ@%&ﬁ‘?ﬁdwgﬁt trwasteastaiin aeddiset The
present yeastoWaanth! (LR N0G Y8R b ladOlibi 9N L0 an MY - &-

culture and aerating hours at 30 C an rating tor 20 hours at 37 C
These decornposition treatment tank. Preferably, a porous carrier is added together with the

yeast. The yeast can be held by the carrier so as to reduce the frequency of addition,
and oils can be adsorbed by the carrier so as to accelerate 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
{0020)  Decomposition of floating scum in grease trap or waste waster treatment tank 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
inFig. 9. As aresult, 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. Photograph B shows the grease trap after adding the
yeast anchored to the sponge exposing to air for 24 hours. It is possible to observe 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



cultures were centrifuged, and their supernatants were anal yzed by thin

| ayer chromat ography. Figs. 7 and 8 show the results, which indicate the

oi | -deconposing ability. The results show that the present yeast deconposed
much of the oil fromthe salad oil in the 30 C culture, and al nost all of
the oil in the 37 C culture. [0019] The wethod for treating oils and fats
according to the novel yeast of the present invention is performed by

addi ng the above-describ waste water .in an opject of treatnent,
for example the maé%)éea%z?? %F&?ﬁfé\"éq? LM %‘E}‘?fledéf’wzg‘r’%tgéﬁsg?“geﬂ?e%nposi tion
treatment tankya Biel@iRbleYe inRoREPHShERN 18 9ol STIRGEARA hoaaE idhe Wist h t he
yeast. The yeast can be held by the carrier so as to reduce the frequency of

addi tion, aneedofddsnacmipseof hartasiatyeee foxmednendoirar imigrokas usebultfor degerepasingt e t he
deconposi ti on_ of oitl s b ; E]ge yeast. The agent for treating oil-containing
wast e wat er aggﬁ?g?ﬁrgprf’%eﬁae “present invention includes the novel yeast
descri bed aboygampésl in sonme cases, a carrier. The carrier for treating
oi | -contai ning waste water according to the present invention is a carrier

hol di ngl0fRé novel yebkesile (B¢ §iqd withioibeaiainingarier veas B ePpesdaasidyriravas gpibigeed
material, suchg p ' i . 1. De
“onposition op 5 ??%%P ?ngg%gﬁ%?ﬁ&é%@gg% @?gﬁtg glrnlgégg%dé%ﬁé%%gér&?‘%heat ment tank 1
A yeast (the yppasitaifihg AGRECSSd RepaNal, aldl alibvBReRPR7eddepgsitiied at the NI TE Pat ent

M croor gani snms Deposi tar%héﬁP_I\/D) on Novenber 30, 2006%} was anchored to a
sponge 1 cmon a stdeesulninepil REetséfbhreamagrHagd at hpopiFigd g #Petess | i ght er

than vater, ag SRS ulBiHabadsdroedBy febaRk g BHM Was able to be

continuously deconposed 1 n this treatnment ahk without allowing it to rise
to the top over a |Gmggpentivatwedfotridibat oRhcindg callehted\inof spPigy bedrhgdinges a

grease trap before addi t he anchored st.. The qjly scumhas risen to
Tt op. | Phot BUTHHT BoLTIERPEYEL GIekEs 34 Qi St beRionyy RETRIEdst *anchor ed
to the sponge . gxp@s nfdtholi@f Ak prebdit irkéntiQUrs. It is possible to observe that
the scum has been satisfactorily deconposed. During the treatnent, hot water

of 60 C or noEwampield det ergents were fed, but
{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]  Experimenta! 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

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

Oil was absorbed by the entire sponge, and no oil drops 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



the air layer adhering to the carrier surface protected the m croorgani sns
in the sponge. Exanple 2 [0021] Deconposition of floating scumin grease °
trap or waste waster treatnent tank 2 -9. A yeast of the NITE BP-287 strain
was anchored to pol yurethane sponges 2 cmon a side, which were introduced
as shown in Fig. 9. The normal hexane vgbue was reduced, no clunps of
bacteria were fornmed, and other m crobes useful for deconposing waste water
proliferated. Exanple 3 [0022] A bottle (A) filled with oil-containing water
was prepared,traamderdi r was delivered using a tube. Separately, another
bottle (B) containing a sponge and filled with oil-containing water was
prepared, and8MPRas delivered using a tube. As a result, the oil in bottle

(A) begap® SepaisleRdnal NohRal iRRank Whides ik Ease Wi €aS i n bottle (B), the oil

was adsorbed by the sponge (Fig. 11B). Consequently, it was found that oils
can be coll ect ed i fihanapeaiigeanheane ng greasgwap dpamadted frioms30000 pprh tacldOBPOSi Ng

m crobes, and th oi.ls can be efficientl econpos usi ng the nethod of
The present. | PR Dol HgPaees PO BTt BERabm DO g8t of ol The
sponges that afren@eRgeal.ly available are conposed of materials such as

pol yur et hane, polyethylene and nel am ne. W consi dered the sponge materi al
nmost suitabl®ampied carrier in grease trap treatnments of Pichiafarinosa.

[ 0024] eripental Re ts | ve | en anine and pol yuret hane were
pl aced @r%ﬂa coﬁisﬁﬁeﬁgg‘?ﬂof%%%x%ﬁw%ﬁ 18?;%%%{‘1-%;2? ad oil, to observe the
adsorption of the sateaghedtih aRycatreapspBRGRInIEL BF b ionth hder BRSdiTonder € as

follows. 1. Polyethyl ene Sonme oil was adsorbed, but not all of it was able
to be absor bei&;iicqt%bﬁl% anghiha normal hexane value in the tank was measured each morning.

Tt e normal hexane value in an untreated grease trap was about 3000 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 Oils/Fats and
Incrganic 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] Takle1: Comparison of Number of Yeasts by Pichia farinosa Origin

Number of yeasts (cfu/g)
NITE BP-287 2.01 = 107
from Tokyo University of Agriculture 211 x 108
JCM2986 4.68 x 106
JCM8895 241 x 105

JCMI10734 1.61 x 105



floating on the surface. 2. Melamne Ol was not adsorbed, and was |eft
floating on the surface. 3. Polyurethane G| was absorbed by the entire
sponge, and no oil drops were observed on the surface. [0025] W found that
pol yur et hane best adsorbs salad oil in water containing salad oil.

Therefore, polyurethane seens to be the.gptimumcarrier for Pichia farinosa
in grease trap -10- treatnent. Exanple 5 [0026] Measurenent of Normal Hexane

Val ues in ease Trap | The normal hexane value in a grease trap decreased
from 30, @gp Tewlﬁﬁf?fbﬁwnﬁﬁ%ﬁr%(gﬂg' {gﬁtroduci ng sponges, and was reduced to

less than 10, 000 ppgiTeiEpeky gletweAMS b/ @Rk oil XA BnPinb BRI kaiyBas ur ement
of Norrmal Hexane Val ues in %}ease Trap 2 Atreatnent in a grease trap was

continued for one rintshggritdat thirstreioneiiapatdaef depamtiogiag et dndlfappandayséhgt he

nor mal hexanetval ue in the tank was neasured each norning. TI- e nornmal
hexane val ue i 5K 2GR E4CBTBYr ease trap was about 9000 ppm 1. Introduction
of sponges pl admwslewi th Pichiafarinosa and aeration. 2. Introduction of
sponges and aeration. 3. Aeration only. The average val ues of the neasured
nor mal K8Xdne Comparéson gf Hem Besiptanehofddsia fashiespfr ormplofy gl niyersity T AggFEipFe shows

that the oil SaQQQIf%(ﬁzﬁre very efficiently treated by the. nmethod of the
present invention. anple 7 [0028] Conparison of Gowth of Pichiafarinosa
of Different Oi gi Meheitdinfstidthrdlobde @bstEivhiaf fi@bitig aibshhe 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 isothermic tanks set to 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% sodium chloride solution, 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.



Inorganic Salts Only Experinmental Procedure A culture consisting of
oils/fats and inorganic salts was inoculated with Pichia farinosa froma
sl ant, and shake-cultured for three days at 37 C. The culture was dil uted,
used to inoculate an MY culture, and the, nunber of yeasts was neasured.

[ 0029] Table 1: Conparison of Nunber of %Easts by Pichiafarinosa Oigin
Nunmber of yeasts (cfu/g) NPPE BP-287 2.01 x 107 from Tokyo University of
Agriculture 2.11 x 105 JCM2986 4.68 %LADMS JCPA8895 2.41 x 105 JCML0734
1.61 x 105 [0030] The results are shown in a graph (Fig. 13). N TE BP-287
grew well in a culture of only oils and fats and inorganic salts. This

suggestg that thi SAﬂd@d%fH&OﬁMcﬂs%dﬂ%@@%%%p@”\!&t@@ﬂeﬂc ats and using
them as a source of energy. Exanple 8 (00311 npari son of Heat Resi stance

of Pi chi af ar idsersapopitionfraasmens tankiby aregisof a geasingy intrafinqinga poxgvd MIFE BP- 287 The

tenperature qgf th 1 r. § i into th [ eas raps.{n, restaurant
kitchens is 2‘3{“*5%3&?@‘5&&%@ P\ L’?S:M"n@gfes%%f‘é’r“’afeﬁ%%"e? S %P‘%‘é‘eg?%‘gl%oi ling will

enter. Wien diyfealetdifpoSing Boity@asastd WaAPSn Welgdleaddt 40l O&ste latek S | Nportant to
consi der whether or not the mcrobes are capable of w thstanding high

t enper at ur es.deqeRasitign Beatiant tanks wherein the yewshis di-8@ /4~ heat resi stance of the
novel yeast of the present invention with the strain fromthe Tokyo
University of Agriculture. [0032] Experinental Procedure Pichiafarinosa was
shake- ¢2]l t ur ed f or Amwithodaly sccadar3¢ wdhukinm @) vehegeih the sjecifif: gravity of the porous

carrier with respect to water is less than 1.

(3] A method in accordance with claim 1 or 2, wherein the porous carrier is chosen

from among zeolites, sponges, paper and cotton fabric.

(4] A method in accordance with any one of claims 1 to 3, wherein the yeast can

grow in a culture containing only oils and fats as carbon sources.

{5] A method in accordance with claim 4, wherein the yeast is NITE BP-287,

(6] A 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 a yeast having a high oil/fat decomposing ability.

[7] A carrier in accordance with claim 6, wherein the porous carrier has a specific

gravity with respect to water of less than 1.

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

from among zeolites, sponges, paper and cotton fabric.

{9 A carrier in accordance with any one of claims 6 to 8, wherein the yeast is

capable of growing in a culture containing only oils and fats as carbon sources.

{10} A carrier in accordance with claim 9, wherein the yeast is NITE BP-287.

Replacement Sheet (Rule 26)



shochu | ees. The culture solution was injected into separate test tubes,

whi ch were kept for 30 minutes in isothermc tanks set to 60 C, 70 C and 80
C, and the nunmber of yeasts was conpared to that before heating. The
measur enent of the nunber of yeasts was-13perfornmed by step-dilution with a
0. 9% sodi um chl oride solution, followed by cultivation in an MY cul ture.
Experinental Results The yeast survival rates are shown in the foll ow ng
table and a graph (Fig. 14). [0033] Table 2: Survival Rate of

Pi chi af@ij nosa aft exydiaat thd seah PRIk fahkyorTemPeysity of Agriculture NITE
BP-287 Before heating 100. 000 100.000 30 mnutes at 60 C 0.009 0.027 30
m nutes at 70 C 0.000 0.000 30 mnutes at 80 C 0.000 0.000 The survival
rate wag,petter for [ [ 30 minutes at 60
C. Ther@zli S a possi%yktﬁ%gfﬁg%%ﬁoﬁ@g%%&ﬁ ﬁ?uﬁ%emg%éﬁflgﬁyénti on can grow
nmore domnantly than other strains in a grease trap. -12- CLAIMS [1] A

nmet hod of deconposing oils and fats in a grease trap or waste water
deconpol?k i on treathBffod ofifieatng %a?‘%faﬁfbyg‘ewéé%Pf clgjip 1 By frégdesinggsaid por ous
carrier havi 0g@o3BRGel b o &Y Waidl delorRfosltBs Sreiidell hSPECt to water and a
yeast having a high™ oil/tat deconposing ability to waste water in the
grease trap or waste water deconposition treatnent tank, wherein the yeast
is Pi ch'@%f arinosa. Afﬂi A nmethod in accordance with clajm 1, er e{ n the
speci fi ¢Hgravity of "t HeOPBrREvasteara s ezt SUpRRTg 18 vaattef IFie Hless t han
1. [3] A nethod in accordance with claim1 or 2, wherein the porous carrier
is chosen from anong zeolites, sponges, paper and cotton fabric. [4] A

met hod 1B accor dande eil-tohtaging watke vodfter dleatinggattiet beaBng tiegeast of clale 1yemst can

carrier.

Replacement Sheet (Rule 26)



growin a culture containing only oils and fats as carbon sources. [5] A

met hod in accordance with claim4, wherein the yeast is NITE BP-287. [6] A
carrier for deconposing oils and fats in a grease trap or waste water
deconposi tion treatnment tank, conprising,a carrier body having a specific
gravity of 1 or less with respect to water and bearing a yeast having a
high oil/fat deconposing ability. [7] A carrier in accordance with claim®6,
wherein the porous carrier has a specCLABMSgravity with respect to water of
|l ess than 1. [8] A carrier in accordance with claim6 or 7, wherein the
porous carrier is chosen fromanong zeolites, sponges, paper and cotton
fabric. [9] A carrier in[R&e0s0BNERmsIsMAI Bit¥aim300ayQbed) N8 6 to 8, wherein
the yeast is capable of growing in a culture containing only oils and fats
as carbon sources. [10] A carrier in accordance with claim9, wherein the
yeast %@ N|T§m?5k%§y- Repl acenent Sheet (Rule 26) -13- [11] A yeast of the
strain"Pichia tarinosa NI TE BP-287. [12] A nmethod of deconposing oils and
fats using the yeastmeiodaf aéddinpdsing dBknd¥amth hg@aefiraploeahdtigatad | S and fats by
the yeast of claim 11l by introducing said Yeast to a grease trap or a waste
wat er deconpd¥rITRATitcR Famentankdyimeansof p yeast By Iogwing HPHersfRREE wat er

treating agem.wfagmaf;écﬁic galvhpsf VEARL whth résb@l {whler and le%,last/%& wilid wGenhal ni ng
waste water trealing carrier bearing t he yeast of ‘clAimil on a carrier
Repl acenent ShegkaseRap er @Gje walel-deCinfiohiBor} fRet@erv &ohkpyhdreih éreryadst iRachia Bur eau on

30 May 2008] . [1 mende hod of deconposing oils and fats in a
grease trap d@Lﬁ&§§§mﬁﬁ?g 'Hggggﬁposition treatment tank by neans of a
yeast, by introducing a porous carrier

(2] {(amended)
A method in accordance with claim 1, wherein the specific gravity of the porous

carrier with respect to water is less than 1.

[3] (amended)
A method in accordance with claim 1 or 2, wherein the porous carrier is chosen

from among zeolites, sponges, paper and cotton fabric.

[4] {amended)
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 a yeast, wherein the yeast is Pichia farinosa of the

strain NITE BP-287.

[5] A carrier in accordance with claim 4, wherein the porous carrier has a specific

gravity with respect to water of less than 1.

(6] A carrier in accordance with claim 4 or 5, wherein the porous carrier is chosen

from among zeolites, sponges, paper and cotton fabric.

(71 A yeast of the strain Pichia farinosa NITE BP-287.

Amended Sheet (PCT Article 19)



having a specific gravity of 1 or less wth respect to water and a yeast to
waste water in the grease trap or waste water deconposition treatnent tank,
wherein the yeast is Pichia farinosa of the strain NITE BP-287. 121
(amended) A nethod in accordance with cl-eam 1, wherein the specific gravity
of the porous carrier with respect to water is less than 1. [3] (amended) A
met hod |n accordance w t im1l or ei n the qr ous carrier is chosen
from an@ﬂg zeol i te@“@‘ﬁ‘%ﬁé&m%@ﬁo%ﬂ‘d\gqﬁ‘ﬂ?ﬁ‘fhﬁﬁﬁﬁ ot 7 anended) A
porous carrier for deconposing oils and fats in a grease trap or waste water
deconposition treatnent tank, conprising a carrier body having a specific
gravityl9®f 1 or | esmethid hftrceélpm@b and)fawméhemﬁobddmmg intrgcawging saiddher ei n t he
yeast is Pichiaf rlnosato he strain N TE.BP , {] A carrier in

accor dance wi tH°claEH o, ra\ﬁﬁé?@ﬁaﬁefvﬁgr%%?%ﬁ%sm(’&r?ef“g (B2 specific gravity
wWith respect to water of less than 1. [6] A carrier in accordance with claim
4 or 5, wherein the porous carrier is chosen from anong zeolites, sponges,
paper aHél cot t on f afor pibconfap)ingwastegsitergfeatingeagenteainpriPgthe sgagy of seEa’.N TE
BP-287. Anmended Sheet (PCT Article 19) -15- [8] A nethod of deconposing
oils and fats using the yeast of claim7. 191 A nethod of treating oils and
fats by[ithe yeast 0fn 6il-&nfBirindyastdWdterditaiinpcasidt Bearifig lyedsOoftlghoasa trap or
a waste water deconposition treatnent tank. [101 An oil-containing waste

wat er treating*8ffent conprising the yeast of claim7. [111 An

oi | -containing waste water treating carrier bearing the yeast of claim7 on
a carrier. Anmended Sheet (PCT Article 19)

Amended Sheet (PCT Article 19)



Sequence Listing <110> Bi ogenkoji Research Institute; Yamanoto, Masahiro
<120> Method for Treating G| -Containing Liquid Waste Using Yeast, and No
vel . Yegst <130> PC7108YAM <150> JP 2006- 340001 <151> 2006-12-18 <160> 1

<210> 1 <211> 1735 <212> DNA <213> Pichia farinosa <400> 1 aaagattaag
ccatgcatgt ctaagtataa gcaatttata cagtgaaact gcgaatggct 60 cattaaatca
‘gttatcgttt atttgatagt acctttacta cttggataac cgtggtaatt 120 ctaaatctaa

tacat gctaa aaatcccgac tgtttggaag ggatgtattt attagataaa 180 aaatcaatgc
tcttcggagc tttttgatga ttcat agdgsadccClilstinggaat cgcatggcct 240 tgtgctggeg
atggttcatt caaatttctg ccctatcaac tgtcgatggt aggatagtgg 300 Cctaccatgg
ttt caacgguoy BACHUO 9 ResebRRJAT flued Rhdn6 RO PaQGR rgggagcct ga 360 gaaacggcta
ccacat Ccaa ggaaggcagc aggcgcgcaa attacccaat CCCgacacgg 420 ggaggtagtg

acaat aaatR0ARIAIIARATEeUHE OF t-LA&0n Gk Cldudd Wate 106AMERTInd 480
taccttaagg wggaacaatt ggagggCaag tctggtgcca gcagccgegg
tccaatagcg tatattaaag ttgttgcagt taaaaagctc gtagttgaac
gct ggccgatoce@emiAm tt ggcgagt act ggat ccaacc gagcctttcc
ccatttgccc ctgtggtgga tggcgaacca ggatttttac tttgagaaaa
caaagcaggaochit ba@eizema at at att agc at ggaat aat agaat aggac
tattttgttgigbdobqb-agga ccatcgtaat gattaatagg aacggtcggg

160> 1

i1
211> 1735
<212> DNA

(213> Pichia farinosa

400> 1
aaagattaag

cattaaatca
ctagagctaa
aaatcaatgc
tetgctesce
cctaccatae
gaaacggcta
ggagetagts
acaatgtaaa
taattccagc
cttgegctte
ttctggctaa
ttagagtett

gttategttc

ccatecatet
gttatcgttt
tacatgctaa
tcttcegage
atgettcatt
tttcaaceee
ccacatccaa
acaataaata
taccttaace
tccaatageg
gctegccegt
ccatttgcee
Caaagcagec

tattttgtte

ctaagtataa
atttgatagt
aaatccegac
ttttteatea
caaatttcie
taacgeggaa
ggaagecagc
aceatacage
aggaacaatt
tatattaaag
ceeccttttt
ctetggteea
cttigctcea

gtitctaega

gcaatttata
acctttacta
tgtttggaas
ttcataataa
ccctatcaac
taagggttce
aggcacgcaa
geectttage
gE8agELCaag
ttgttecagt
gecgagtact
tggcraacca
atatattagc

ccatcgtaat

cagtgaaact gcgaatgrct

cttesataac
ggatgtattt
ctittcgaat
tgtcgatest
attccegaga
attacccaat
gicttgtaat
tctggtacca
taaaaagctc
ggatccaacc
ggatttitac
atggaataat

gattaatage

cgiggtaatt
attagataaa
tgcatercet
agratagteg
ggragectea
tcceacaceg
tggaatgagt
gCagCcCcecEs
gtagttgaac
gagectttce
tttgagaaaa
agaataggac

aacggtogee

60

120

180

240

300

360

420

480

540

600

660

720

780

840

540
600
660
720
780
840

acaat gt aaa
taattccagc
cttgggcttg
ttctggctaa
ttagagt gtt
gttatggttc



ggcatcagta ttcagttgtc
gaaagcattt gccaaggacg
at cagatacc gtggtgttct
ttftttgacg cactcggcac
ggt cgcaagg ctgaaactta
ggcttaattt gactcaacac

tgatttgtct
gcttttgéfd
aggcaat aac tct

ggagcca&éadgfégtt tgccf

gct ggggat a catt
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