WO 02/ 094181 PCT/ US02/ 13454 GRAM PCOSI Tl VE FATTY ACI D DEGRADER This is a
continuation in part of pending U S. application serial nunber 09/861, 142
filed Mayw0d2/02081. 5 FI ELD OF THE | NVENTI ON The present POTAISDY/ (3354 S
related to identifying a Gampositive organismthat degrades fats, oils
and grease. Moire particularly, the present invention is related to

provi di ng a non-pat hogenic, spore-formng G ampositive, |ipophilic
bacterial strain 10 that produces extracellular |ipase and also efficiently
oxi di zes or degrades fatty acids and grease. The invention is further
related to a liquid and dry fornul ations conprising said G ampositive

organi smand a method for ERASNPORETIVG EXTRYI ACIIBRGRABERN enpl oyi ng
gl ycerol, BACKGROUND 15 Nbst food service establishnents are required to

have a device t H2us ippsguinpationdn pars af pending U. O \applisatinn sedal npmper ) &6Ad 4% t chen
or food preparatdiQiwvaf A0t 0 the sewer or to an on-site waste disposal
system Commonly cal l'ed grease traps, these devices function to physically
prevent oilsJand grease fromflowing directly into the sanitary sewer and
to store the sepapphesk B Plog for eventual solid waste 20 disposal.
Many muni ci pal i t7 ons and surcharges based on the.

bi ol ogi cal oxygen defThepre¢eBORyentionlisaelhted nalidenifdnea GagPosiive ©fganism thane

effluents' fro rea traps, In additio Q st ewat er treat t, costs
and surchar ges, r&%‘é&e%?e‘ aoélég‘é‘wrﬁfg' odﬁf’?rﬁ‘é‘h?ﬂrya p “’é{F’ét’émbsergﬁ ed to
periodical ly, remudss anch-ghitspesedportiormdsy GRAMDERIVY, lip6pHaRiAblig k@At t hen

faces two ' recuEri ng.charges for wastewater _treatnent, one a _mnunicipal

treatment co& rreduserg pXfrageliylap dipese and absoapiliciontly oxidigehey dlegradeselatty equency

of punpi ng the agryd fbRY TheasentRAit AFEARIRA 16'4iGid Wl dRPhofmuARAg N9
fromseveral weeks to Several nonths. If traps are not cleaned on a
regul ar basis, gp@ﬂg@&sv@bﬁrmyow@@u@rg@amiawg a\aeihad \for canhansinp fatly egid 30

into the food pr lidioh QRnIBYi i ng mal odors and requiring the
est abl i shnent téi%&% SUB%@?%%glg%E@T (RULE 26)
BACKGROUND

15 Most food service establishments are required to have a device that prevents

)

grease from flowing directly from the kitchen or food preparation area into the

sewer or to an on-site waste disposal system. Commonly called grease traps, these

devices function to physically prevent oils and grease from flowing directly into the

sanitary sewer and to store the separated grease solid for eventual solid waste
20  disposal .

Many municipalities place rétrictions and surcharges based on the
biological oxygen demand (BOD) and oil and grease (O&G) levels in the effluents’
from grease traps. In addition to wastewater treatment costs and surcharges, the

_grease solids from the traps must alsd be periodically removed and disposed. The .
25 food service establishment then faces two recurring charges for wastewater
treatment, one a municipal treatment cost and secondly a grease disposal cost.

However, the frequency of pumping the accumulated grease solids can be
quite variable, ranging from several weeks to several months. If traps are not
cleaned on a regular basis, grease clogs may occur causing wastewater to back up

30 into the food preparation area causing malodors and requiring the establishment to
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WO 02/ 094181 PCT/ US02/ 13454 close until the problemis corrected. In
addition to providing physical neans to trap O&%G grease traps can

functi on wo ohiogdiegi cal | y medi at e-a reducti on of BOD and @&&US02/13a84 bul k
liquid resulting in cleaner effluent wastewater. This reduction of BCD and
Q&G i s dependent upon the hydraulic retention tinme, which is dependent 5 on
the size of the grease trap and wastewater flow. O her factors that affect
bi ol ogi cal activity within a grease trap include pH tenperature and

whet her or not f | i ractr mant at. ation,
the addition of c? Mtg;ﬁhelprﬁ ésrcf’ﬁfciﬂ?ct g‘?g Rayov: %plgggag %gqbi%?ogr cal
activity in the 8Gegoeasdatapheiiuneide tb(bl(ﬂ@uﬂﬁ rﬁeﬂfateB@Ebdaamn ofBOBGnd N t he
effluents from grease Th s has .he o reduce surcharges, that the
Food oot abl i Sherftdd e Wik tiqus! enling i Glefer eoems v agigy Bt s Qo Gb.

Addi tional ly, bi somnERNOEG i@'&eﬁ&l&enpﬁﬁﬂﬂd&%zhﬂic Qﬁ&ﬁ@ﬁﬁﬁetmclﬂb'meﬁ&nt
frequency of grease traps, to keep drain 1ines ogpen and to reduce

nmal odors. | n &ddionithp sizg @r@agéea@er Hps andy wgiRyMEn flavi oﬂthﬁhf?«c@ﬁs@abé@?ﬁused
to help 15 remoyg, mcggftf %ﬁgh eaSd @b HBRde HY e mﬂgérhtﬂf‘esmd%ﬁx%brcortxﬁ

wast e treat nent fa er situatl o re grease accumu ation
can cause flow prthﬂdiaahtypmdcesrbmlaugmmmnoﬁr oaugrrent ation products can be

either liquid or dry. Because of ease.of. ndl i ng [ i pro(g‘&

general ly preferred aRPa ﬁe“gaéloﬁ’dﬁbed "6@{‘%{‘ r‘%?q&?“am 5igf r‘?@‘# f‘?pﬁt??awr ng
on a contai ner thaieakestheowl@rdasibﬁﬁmnﬂospaémqwscbebassb@to 1eie 16 BOD latd
formul ati ons are ferre for other aplrcatronil such as waste treatnent

facilities. $Pr a| e GMgHeAe HpRsonl s hag helged-togpdics suehagsss et oduce

an i nportant exttmea@aid ehtablishBéiy Mt ﬁhﬁ&&emuma_ alBies T8 WRstbwsleokytgiess, and
breaks the ester, bond. 25 between the glycerol backbone and_ the fatty

acid i eties nakddioplye Healgﬂ@a%@nmﬁéee@w%mecregseqm pyinngfregency @t py
bi odegr adati on. I%ggé/ﬁz{ ps, tolk8ef &&B!ﬁné@%@&?mﬁ&@mdﬁbéwbwﬁ to degrade and can
n

persi st causing drops’, clogging a 1 odors Gram negative
m croor gani sns are usbdaddworbtmanq@mmpatblmgmqmramquh@ algor bagnawed to hddy ar e

present as veget géﬂnés’\% rgr? % ?‘s asﬁ ioRs! Wain I ey 56 g@é’ ta%sr @étb ?rgatglgr%t fatities

chem cal s, such preserva are often used in
such 2 and other situations where grease accumulation can cause flow problems and

malodors.

Bioaugmentation products can be either liquid or dry. Because of ease of

handling, liquid products are generally preferred and can be added by a liquid
20  metering pump drawing on a container that is replenished on a periodic basis.
However, dry formulations are pretlerred for other applications such as waste
treatment facilities.
Strains used in bioaugmentation of grease applications produce an important
o 3~extracellular enzyme, hpase Thls enzyme hydrolyzes and- breaks the ester. bond.
25 | between the glycerol backbone and the fatty acid moieties makmg up the grease.
The glycerol is quickly disposed by biodegradation. However, the fatty acids are
difficult to degrade and can persist causing pH drops, clogging and malodors.
When Gram-negative microorganisms are used for bioaugmentation in liquid
products, they are présent as vegetative cells and as such, they may be killed by

30 chemicals, such as surfactants and preservatives, which are often used in such
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SUBSTI TUTE SHEET (RULE 26) WO 02/094181 PCT/ US02/ 13454 formul ati ons.
Therefore, products containing Gam negative organi sns cannot contain

bi oci des wod2emiBact ants. Then, unpreserved |iquid productsTnsg2/dasel op
severe mal odors from m crobial contami nants growing in the product. Sone of
t hese contam nants nmay be undesirable in a food service environnent.
Furthernore, 5 'unpreserved products may lalso suffer from -decreased shel f
life and efficacy. Cearly, while G amnegative : m croorgani snms have an

advantage in fatt id radation, .thejr.use in i denti.al and food
servi ce product OI%‘&@%”EH ?ﬁ%% oredrpéﬁ)/\‘%ﬁlé kcsofllaﬂmf é‘%’?x«i’%’i’%‘g‘ﬁ :S{Fem%?so TPL on

t he ot her hand, célnaihdiceidanamdcdueimitags Then, Ifpreseped Viquld phatutts Inidy eleost®r |1 qui d
Gram negative fornul ations., However, this. advantage is nodest_and yaries
significantly f F‘?Yﬁ{eb‘g@?&’? Spmgmicrabial contammingniy g’éﬁw’%ﬁg’rnatbﬁ pr‘?q(‘jf“t h3Om; B%UC'[ :

Al t hough dry pr Mtaﬁﬁﬁn@%?%@ﬁﬁd@ﬁ%%?&d%ﬁécﬁm@nﬁ&m Fatherdibée | i qui d
products, the disadvantages of using gl%gr eserved liquids containing G am

negative mi cPoorgpuesesed meducts mpy|ajsor yifiee Hipa dewepsert ghalatifer pd sficas. vany
o o . oty reRy LT ) y
Fatty acds genSEaf WAl i ABe tlod Bl B in Bvahibie b g G200

degrade fatty adegladation,gthoierak| i residerdtinlinod ifoodGsemvicp gaoductse hawepsearieud or mi ng
m croor gani smns, sg’%ci fically nenbers of the genus Baciltlus. Accordingly,
there is a needdfa el op bi ocaugnentation fornulations that 20 can
effectively and effiDiyeGiahynegaiiveqaieduets, o it atkerfland; ,dodhave anddanags ef Wi t hout
causi ng . | odors qr .oth undesi e conditipons, such occur,s wWth
& am nagat i JB - TSPy Helfs e e Fd rgmTpRve PERRES, FRvPYeRq s
non- pat hogeni ¢, a@Rfage & OmbdddCard vafes sisichitlyGront baeepll striak tbdadteal ftairst r ai n
that produces extracel]ular. lipase and efficiently 25 oxidi ze({s/ or,?(gr eaks
down fatty ' acityte Priugly eAlthoush diy producty ean be fehydinted, with water a9d,Prlidyani sm
and a formul ati gRe GQAE Proliull, HC IRARENARY B Ring NEBFesérHa tifid brPinin
produced. If fatty @g? ' elfgr’aglmﬁg m gr%gaﬁgsﬁgﬁ‘gré i de_r#tli fied, thgere is a
further need t oGramgegstive wicroorgraiswe stillapply de repydratied duagptertlsng activity of
E;gg 4t bor odd2mt ST Miny el n8Bhive ilB TGS MACRWCH hiRNBESwily By 0duct s
biodegrade fatty acids generated by the action of lipase. This ability to oxidize and

(=}

degrade fatty acids is generally not found in Gram-positive, spore-forming
microorganisms, specifically members of the genus Bacillus.
Accordingly, there is a need to develop bioaugmentation formulations that.
20 can effectively and efficiently degrade or oxidize fats, oil and grease without causing .
" malodors or other undesirable mnditfons, such as occurs with Gram-negative',
organisms. .
Specifically, there is a need to find non-pathogenic, spore-forming Gram-
R positive, lipophilig: ,bacter,ial' strain that produces extracellular lipase and efﬁciegﬂy“
25 oxzdzzes or breaks dé).\vh.fziﬂ;f ac1ds and g.rease..' Heiefoforé, Suéh 'a‘ Gram-ﬁo:siﬁve ‘
organism and a formulation containing the same have not been identified or
produced.
If fatty acid degrading microorganisms are identified, there is a further need to
augment or enhance the fatty acid degrading activity of such microorganisms in

30  order to maximize the effectiveness of products based thereon.
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3 SUBSTI TUTE SHEET (RULE 26) WO 02/094181 PCT/ US02/ 13454 SUMVARY OF THE

I NVENTION It is, therefore, an object of the present invention to provide a
non- pat woeniog418spore-form ng G am positive, |ipophilic PattEsor/adssstrain
that produces extracellular lipase and also efficiently hydrolyzes or
degrades fatty acids and grease 5 or a mxture of fatty acid and grease It
is a further object of the present invention to provide liquid and dry
conpositions conprising a non-pathogenic, spore-formng G ampositive,

l'i pophilic bac [ Ln that ces extracellular |ipase and
efficiently hydE§&@9g§3ééﬁiﬁgg&§§@§i§§fs, oils and grease. ‘10 An additi onal
obj ect of the presentt isnyRrdforoNan bjedt Bf A Presént Nvfehtsh toprovitRgs atnng fatty

acid and grease using.a G ampositive strain of Bacillus species. Yet
anot her obj ect @ﬁfipwcpmg@rfﬂmma\@mm% Wepmmdt%@nbﬁi@cﬁ'@ﬁh&ﬁﬁ ng

activity of G aipOsinidrifass bhdhilh HiciE i zRE Abdisdes Al bl Sl gedkect of
the invention is to‘prov?;é% a‘érﬂret o%aglgr&augzn%nti n%%ezsitt 15 acg?d ¢ :
degradi ng acbi vior ¢ mustuneiof fatip pgjdandsgreasenpl oyi ng ‘gl ycerol as an @activity
enhancer. Various other opl.ects. v ges qf the pr. .l i on
wi |l beconme evident Hflrsc?mﬁgtﬁ%r?oé%pgggiger ?%%e%%%&g@{ophtg %fg‘é@\?ﬁ sd an‘é%gsfet ailed
descri ption of tchpositione camppising 2@od\pathdgenicasposdfvaming Gesn-positivedipephifieat ur es

Pol | o anct n bpcirel iAip B BN, BuralBfle fifhs} 3B FERERD AR br, ¢ e

art upon exam nakgrades s, olleand@kdagari ng or - upon | earni ng-by practice of the

i nventi on. | EF DESCRI PTI.ON. OF. TH WNGS 25.In the drawings, FIG 1

Shows ¢ he efiBacy of PAraUUHETHBPG o ah PLRER By el 48 Qe de SV 91 o 2

t hrough 7 show idbgragihg R acd all pt6se ﬁémﬁqnmﬂsbswv@mﬁgof&@muy bfeiie@f SB3112
UTE SHE

and various mcroorgani snms. 4 SUBSTI SHEET ( RULE 26) . )
Yet another object of the present invention 1s to enhancé the biodegrading

activity of Gram-positive strain of Bacil{zgs species.
A further oi)ject of the invention is to provide a method for augmenting fatty
15 acid degrading activity of microorganisms employing glycerol as an activity
enhancer.

Various other objects and advantages of the present invention will become
evident from a brief description of the drawings and detailed description of the
invention,

20 Additional advantages and novel features of the invention will be set forth in
* part in the description that follows, and%in part will become more apparent to those.
skilled in the art upon examination of the following or upon leamning by practice of

the invention.

- BRIEF DESCRIPTION OF THE DRAWINGS

25 Tn the ‘dra‘.)vings, FIG. 1 ?s.hoi&s the eﬁiéaéy of various microorganisms to
degrade grease and FIGs. 2 through 7 show the effect of glycerol on biodegrading

activity of SB3112 and various microorganisms.
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WD 02/ 094181 PCT/ US02/ 13454 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
above and various other objects and advantages of the present invention
are achi ewed2ioy41a1 bi ol ogi cally pure culture of a G am posIPCITMES02/13454

m croorganism 5 Bacillus negaterium strain SB3112, having the

I dentifying characteristic of ATCC deposit nunmber PTA 3142, and a
conposition conprising.the sane. The deposit shall be nmaintained in viable
condition at the ATCC during the entire termof the issued patent and
shall be made avail able to any person or entity for non- commercial use
w thout restriction, but in accordance with the provisions of the law 10
gover ni ng t he depgsiAn EbipiEdaubtidie oraa pihvisNirigaat unl ess defi ned
otherwise, all technical and scientific terns used herein have the sane
meani ng as conmonl y ufbestovean yiowmther objews aidradrantagks ofithg presepldnyeption o

which this inventj]o X g t nd emt er m | ar
or equival ent t,o%%gcglge%‘grsﬂgﬁ B@é’tgﬁé&eﬁﬁg,%%&ge&ﬁ%?émﬁﬁg? e %fog%g;a&ﬁfln,ce or
testing of thé pBosidint megwierivni, sirain $B3 1A aking theddetifyingeharadteristiessd WIKKH
herein are preferyred. Unle tJ aned ot herw se. 1. chnl aw oyed
or contenpl ated dﬁ%qsginﬁm FIME@a?‘&‘F grﬁ?'}%%%quoggﬁ%tengh%'{hgknmeegdeg)%{ of
ordinary skill ishallt ftemsifitained hevidhid eonidition at thet AIDCIS darieh thx antrk esmaofahon! y

exenplary and not. limting., 20 _The term "bjodegradation", "hi odegraded”,
or "bi odegr adi ng'issud e g‘ﬁ’e%‘&“ngl‘hé‘?ﬁ%_at" Ie 100 205, BEFPL PE qnﬁt.yb. 6%5’5" down,
oxi di zed or degr ag@gheRRial hideSithSuCieRAEHBABUE I acCstbarich Svith e Provididns \of the law
enhancenent” as used herein neans that the biodegradation activity of the
.om croorganiIQm ig@vqrwes@agwsay the presence or addition of a particular
conponent, said conpogfedoueid thddRiod MRkChIAS defieli dthdrivise, 22l RRIHAAE @A ,  OF
"activator". By utilizing a G ampositive, spore-form ng organismthat can
oxi dize fatty asctiagific derms used hotsingiare th sanagimeaning e sommonly, undefstogd &y one
preserved |iquid pr [ : %y | ke

G am negat i ve. coft SRy B i ¥ s 885 hudiRol Blofls? AMBGNGY meldlt

G am posi tive conrhdinmienglsmimitnor eqainalendné dliase desesibedy/berein @an 8O usaddin the

surfactants g ald Lo Lhe bl odegr adat) ol BlioBlds Bl GscriSF 215°

herein are preferred. Unless mentioned otherwise, the techniques employed or

=

contemplated herein are standard methodologies well known to one of ordinary skill

in the art. The materials, methods and examples are only exemplary and not
limiting. :

20 The term “biodegradation”,} “biodegraded”, or “biodegrading™ as used

" herein means that the substrate is i)roken down, oxidized or degraded by the

microorganism. And the term “activity enhancenxenf;’ as used herein means that the

biodegradation activity of the.microorganism is increased by the presence or

- .- addition of a partiqular c_qmpqnent; said cq_mponént being. designated as “activity

25 énliailcer”, or “a;c.tivafo'r.”". -

By utilizing a Gram-positive, spore-forming organism that can oxidize fatty
acids, one can obtain the advantages of an improved preserved liquid product, and
stable, easy to use dry products. Unlike Gram-negative containing products, the
preserved, spore-based Gram-positive containing product can contain preservatives

30 and surfactants to aid in the biodegradation of fats, oils or grease, because the

5
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WO 02/ 094181 PCT/ US02/ 13454 spores. are relatively resistant to biocides
and surfactants. Furthernore, these products nmay al so contain

m cr onut rveremIfaspnot i ng the grom h of the m croorgani sSTPCTRISOY]3484

Gram positive product conprising |ipase producing, fatty acid degrading,
spore-formng mcroorganismin a preserved liquid formulation 5 offers
various advantages required for efficacious degradation of oil and grease.
Dry products also benefit fromthe actlvity of 883112 Liquid and dry

products fornul ated in acgordance with ent, i nvent for grease
traps, or other sPRI&FC { é%tg’e piEagt oy °%{§‘f)da"§ U&‘a«ggg% nl': ué@\gm{%e ese

degraded, nay al spodefit ahdy iaRoadehthihOmidrémrivhisagpiandtihg KheoGireleth, ofr et h
pronoting 10 non-toxi ¢ amounts of jnorganic tr|ents d mcronutflents

certain activity MSHREERENS Thysep Oranypositive,pr @ﬁ%?‘ﬁg‘écmgf Wers,

preservatives andacid@edradif, spereifSrming hﬁ@&&g@ﬁgﬁﬂm Q%r&ﬁrvb‘@ﬂlq@lﬂsfoﬁmmﬁent S
that a liquid forrrul atiton may contain in. addition to SB3112 in _accordance

with the preseht ¢ffstserarionh advapiages ﬁeﬂ@{eésﬁ)bﬁ@cchuﬁ&?ﬁa‘hhﬁﬁl‘ﬁ ofl fd dgae.
fornmulations are g ubélaggbaf‘eh%m%l% Vi %ggglm croorgani sns may be
‘Efp*o“&u (e ¢

selected fromthe consisting-o enera Aci net obacter,
Aspergil | us, Azospl ri ILiquid arﬂldrkpmkiwfoamﬂaad:mlabmdancmﬁh ﬁlsrpr@gélll‘s'entlon

Ent er obact er, C t

reeudononas. | RiodSh e oz, 3F a8 Sihlak Vs PARE BAE) bekd'Sr orfell BEACiDe

Tri choder mg, and dégridéd) iy atso cBﬁta(nB)x allditién to dﬂ&hctthﬂts;sbugmeg@owmhmmonng

m cr oor gani snldmy be sel ected géom t he grqu gnsl stltg% of Baci

| i cheni f or mi stV BROMYIPHE ARAYPEs| Bls INOESARIC) ents, Ahe | TugTegH Pé’ngertagh@ﬂ“i‘%s

| aevol acti cus, anghhiBaers) stdblizB8StiRUsifidrs, nﬁamérh eseiVR@at aid MeTile] M@blet han
strain SB3112 and a comnbi nation t her eof gr eservative; is selected

from the group. L&HEE%AMNS fovamog&m@p%xmma 3 Giayid farmyatign anay contain in

5-chl or o- 2- et hyladamoﬁ%@Bmglm&c&d&%m%tﬁ%r&%uﬂvehﬁ&; hi azol i n- 3- one;
guat er ni um 15; phenol; sodi um o- g(mlny phenate; o-phenyl phenol ; 6-

acet oxy- 2, 4- di met Q‘}lbf—lml%ﬁlm imboth iguidbandaly fgrrn@atlons are exemplified below:

tris(hydroxynps hyk‘%ﬂ)&éﬂﬁ}é}&%ﬁﬁﬁgy %ﬁe%ﬁ&fﬂ%nﬁpﬁgﬁoﬁﬁ Eorte 91580 %é’/’tg‘)ﬁ >

triazine; p-hydro enzolic a
esters; 6 SUBSTI TUTAcifstdHadtef, RULAsp&@illus,  Azospirillum, Burkholdena, Baclllus

Ceriporiopsis, Enterobacter, Escherichia, Lactobacillus, Paenebacillus,

Paracoccus, Pseudomonas, Rhodococcus, Syphingomonas, Streptococcus,
Thiobacillus, Trichoderma, and Xanthomonas.

20  (B) Within Bacillus genera, the microorganism may be selected from the group
consisting of Bacillus lici;enij"ormis, Bacillus  subtilus, Bacillus
amyoliquofaciens, Bacillus laevolacticus, and Bacillus pasteurii and Bacillus
megaterium other than strain SB3112 and a combination thereof. The

oo preservatlve is selected from the- group. cons:stmg of 1 2-benznsothlazolm-3-

25 | ‘one 5-chloro-Z-methyl-4-1sothlazolm-3-one 2-methyl-4-1sothmzohn-3-one
quaternium-15; phenol; sodium o-phenylphenate; o-phenylphenol;, 6-
acetoxy-2,4-dimethyl-m-dioxane; chlorhexidine;
tris(thydroxymethyl)nitromethane;  hexahydro-1,3,5-tris(2-hydroxyethyl)-s-
triazine; p-hydroxybenzoic acid or its methyl, ethyl, propyl, or butyl esters;

SUBSTITUTE SHEET (RULE 26)



WD 02/ 094181 PCT/ USO02/ 13454 benzoic, ascorbic, citric, or sorbic acid,

i m dazol i di nyl urea; diazolidinyl wurea; dinethylol dinmethylhydantoin;

met hyl enewbiogihiiecyanat e; 2- brono-2- nitropropane- 1, 3- di olPCT/US02/13454

1, 2- benzi sot hi azol i ne- 3-one; nethyl anthranilate and a m xture thereof. 5
(C© The surfactant is selected fromthe group consisting of trideceth-3;1 3
nol e ethyl ene oxide adduct of .a. linear, primary Cl2-14 al cohol; 7 nole
et hyl ene oxide adduct of a linear, primary Cl2-14 al cohol;. sodium |l auryl
sul fate; ammonium | auryl sulfate;. dodecyl benzene sul fonic acid... amoni um
lauryl sul fate; 7ol WP‘E?We cuifsf %5&’,@%& i '&H‘f‘*}zaﬁ‘?l‘wl Wt ‘i‘?@?‘d&!&% de
10 di et hanol am ne;yLAUdiRRIMYB] QihelBihyRastomMnadiiieds WiftRiotRhie! 26icind 8- est er
and di sodi um al phasul'fo C12-18 fatty acid salt; sodi um dodecyl benzene

sul fonate; al kyl putrgproyanesliidiol; rio%gmmeﬂmybm-s}rop@t methyhamhippilase padhol |
branched; nonyl phenox __oltﬁe/ é?%\t hyl eneoxy) ethanol, branched; al koxyl ated

| i near al cohol ;. blaeﬁ“ 't UET oxyl ates of linear, primary 12-14 carbon nunber
15 al cohol ; &i ngeyTial turfactant! i aéleciedlibmnat groudeconsisting of trideceth-3;] 3 mole

oct yl phenoxypol yet hoxyet hanol = absorbed on nagnesi-um carbonate; sodi um
dodecyl benzene sul §thylenecoxadecrddpet i eolinenr. priswrnC12-34 alcokol; ¥ meleelylens conol ;

poly (oxy-1,2-eth I ~ Via = ched, or
ot her surfactant saﬁﬁ%ém#‘%uﬁt ?ﬁgqﬂlaera{’ %qun%ptaﬁ%fx‘% ﬂ?éﬁfi‘,ﬁﬁ&é&xﬁ% The
nutrients are sel eghcnifimdinghsifatepdedecdisinzdnesglifodic deidpahmonipiolapiyht e,
nonosodi um phosphatui% sodi um t hi osul f at e, ammoni um sul f at e, .magnesi um

sul fate, manganesesudigter asedium oxXylghes sulfopatee sodwimy seupyl, blﬂgaé‘bhé gamide

di pot assi umyghosp JIR AL REHo UGl 012-88 estefal ci um
chl ori de, cﬁgl at erc]a%‘?%nn,l ng%ggﬁlgg@egﬁ)lgggi e?’m gg);ﬁum nol ybgat e, 25€Scobal t

S
chl oride, sodi um randr disediuthsddphasulfee £310-1 8y fadiyt acirk salt csodiugp dodesptbommsne ski m
m | k powder, beef extract, sars ni n, whe elatin, d ur nd .ot hers
known in the art, SH{g® e’n?WﬁpgggﬁE?s&ﬁ:n ¥fp§%§§ﬁ%ﬁﬁ§%§fﬁ agoly 6y Wo
02/094181 PCT/ USO2%rheihed: nddylphdiiskyfély (bthyleféokypefaidsl! Brahelied! BIRGXylAEd 9 OUP

consi sting of starch, sodium .
linear alcohol; blend of ethoxylates of linear, primary 12-14 carbon number

15 alcohol; linear alkyl sulfate; alkanolamide; octylphenoxypolyethoxyethanol
absorbed on magnesium carbonate; sodium dodecylbenzene sulfonate and
isopropyl alcohol; poe (6) tridecyl alcohol; poly (oxy-l,Z-ethanediyl), alpha
(nonylphenyl)-omega hydroxy, branched, or other surfaciants known in the
art, and a mixture thereof. .

20 ° (D) The nutrients are selected from tlfe group consisting of disodium phosphate,
monosodium phosphate, sodium thiosulfate, ammonium sulfate, magnesium
sulfate, manganese sulfate, ferrous sulfate, potassium phosphate,

- dipotassium 4phosphaltq, ' :r_gonoc.:alcium phosphate, magnesium cl;lpgi,de’, s
calcium éhloride,. chelated irdfl, hﬁlaﬁgarieée .chlbridé,. sodium moldeafe, B

25 cobalt chloride, sodium nitrate, bakers yeast, yeast extract, soy peptone, skim

milk powder, beef extract, sarsaponin, whey, gelatin, and urea and others

known in the art, and a mixture thereof,
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chloride, glucose, sodium bicarbonate, corncobs, bran, and various ground
grains. (F) The enzynes are selected fromthe group consisting of protease,
anyl ase, wb oiopase andr cellul ase and ot hers known in thepramtysoandsa

m xture thereof. (G The range,(ww in which various conponents may be
included in the dry product conposition in accordance with the present
invention are as follows: (i) SB3112 ranging fromabout 1 x 105 to about '5
x 1011 CFU/ g (ii) glycerol ranging fromabout O to about 10% 10 (iii)

o cservati ve aNGURE SRRl ol et o E DI EPE PR g R SRABEbLL 0 o
20% (vii) filler dhip@engubdseMddiin® bRaordte,(ddinchBs, Hr&g%d(vaﬁws grbusthi ch
various conponents nay be included in the l'iquid product composition in
accordance with tigraps.esent invention are as follows: (i) SB3112 rangi ng
fromabout 1 x to about 5 x.10% .CFULm i ycerol randing from
about 0 to abouh%?g%?qszs &G Fleced Arony g}?g?ﬂ'ép F%%%‘%gtog pi@‘%%ﬁ’%];r?ﬁ?/ >
preservati vesr angilfgsd 4rdBeflulRid ant @ thbrsd&fowh i tHeQkrOind 2mditng therdh 0 to 1 %
(vi) fragrance rangribng ffomO to 1..0% (vii) viscosifjer ra&gj ’n;g fromO to
5% (viii) nutr(@hilbe zange g/ srvigch varposcompqnents resyz harissludedhigi the 4t om 0 to
1% SUPERIORITY CF.: - 3 | QR Leant
superiority of ssP @%ﬁ@po%p ?lrgfrh%‘%ééza?f us é@%@?%ﬁ@%%?ﬂf‘%‘e

fol | owi ng si de- by- si e SB3hPanrugingfeors abeay lwakd’ iqahobbSrel® '(SFHUHg t hree ot her
Baci |l us negaterium girai | ' ' rain-30 1, Strain 2 and
Strain 3. Stearic acﬁ% éyacgfd%ﬁé‘hgﬁgcg%ﬁla?g?&&grl@used as substrates. 8
SUBSTI TUTE $BEET ( RUGE Rfifactidd raridifgFrbh8a 1dP0Ps US02/ 13454

(iv) enzymes ranging from 0 to 1%

(v) preservative ranging from 0 to 1.0%
. (vi) nutrients ranging from about 0 to 20%
(vii) filler ranging from 0 to 95%
15 (H) The range (w/v) in which various components may be included in the liquid
product composition in accordance with the present invention are as follows:
(i) SB3112 ranging from about 1 x 10’ to about 5 x 10" CFU/ml
(i) glycerol ranging from about O to about 10%
(iii) surfactant ranging from 0 to 10%
20 (iv) preservative ranging from 1 ppmto 1.0%
(v) color ranging from 0 to 1% |
(vi) fragrance ranging from 0 to 1.0%
(vii) viscosifier ranging from 0 to 5%
- (ﬁii) nutrients rangmg from 0 to 20%
25 (ix) enzymes ranging from 0 tb i% o
SUPERIORITY OF SB3112:
In order to show unexpectedly significant superiority of SB3112 over other
Bacillus megaterium strains, the following side-by-side comparative study was
performed using three other Bacillus megaterium strains having designations Strain
30 1, Strain 2 and Strain 3. Stearic acid (SA) and glycerol (G) were used as substrates.
8
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Stearic acid degradation was determ ned by standard respironmetric (oxygen
upt ake) neasurenent and sterile techniques were used in all studies. A CES
AER- 200 rwepRetmst er unit was used. The 500 ml respironet @CT/Us02/13466

contai ned SSC3 m ninmal salt mediumand 20 mM MOPS adjusted to pH 7.2. 5
Respi roneter bottles were prepared by adding SSC3 mineral salt nedia to
each bottle. This nedia contained the follow ng chem cals per liter of

water: NHACL, O0.8g; MSA7H20, 0. 2.'g; Ca0122H20 10 g, Fe2Na2Et hyl ene
diam ne tetraacefic. aci KH2PO4, FeSO47H20 28 ¢
ZnSO47H20, 140 eWﬁ%ﬂ&?ﬁ a‘?%&? gvaéﬁefzneéﬁrz (°§¥$29“9t21§’)ug 10

NaMbO42H20, 24 g. mEB@eRstihed sterfe | e@@@ieu@éa)mamaa@@ sul fonic acid
(MOPS), was added 4. 28 %gper liter. The pH of the medi um was adjusted to

7.0 prior to aut ocI a\A S ABR-200 trespisemeteiunii WhnhysedSCHhensd ml wspirometer

aut ocl aved for twp ﬁﬁ EQE gﬁf lﬂ?aﬂ E%ﬁ r d
(SA), was added as |n él’%%{l% T sal 8\%/8;[&8\3? g e %S‘r?] tbgléﬁ?
i ndi vi dual Iy ist dl%immxmhq:rrh@ﬂasa&ae r;mepatedrby @idingrSS(y rainéralc saltvinedia thbq,cher ol ,

500 ppmv, was added,t o ottle first.dil ted

with dei oni zed dlfogt Eﬁfgl? 8e°°f1r?§'eegg€?§?wg\§ﬁﬂm@l%p?ﬂm% W%fﬁrdz\ﬁ{%: each
reactor prior to mxgomgsun%OA [07/]8>3 @abbuz}goofl(mlﬁg op@gam@rmwaamnmged as
i noculum The optical densit (CD of an overnight culture in plate count

20 broth (PCB) wd&irapesticrasidn Bs 3108 ge§?$%7‘ézq 78 HEadnePie 04t . The
target dose int a r 1c M, DaERY,0 opt i

density rreasureﬁlegﬁt &%i?b?ﬁgzvgr%)faﬁcul %SSIrlgﬁ{ Q:L# hg I nocSI Bal??)én% ﬁ%austl C
trap contai niy ¥aMdéOe2HEN%BK@. t The cffore 3e@-morphdiimy | mepane suferipacided i n

the bottle and t pt um S, SgeUr cConk reaks were
perfornmed on ~ tﬂ@%@i Wﬁscﬁ{aﬁ%l&:g}a goper e@“"‘ Q%Igor}{thyg‘ﬁgg?‘é”af gx‘ﬁﬁ‘i&’n@é

G am negati ve corprisftdaitocdving. Mifé@b&lé@)éoﬁﬁiﬁmg 580 fedia %}élaﬁ&laaze@for(tﬁbfm

pl ate streaks were also performed on each bottle's contents at the end of
the experi nent (I@(e‘@onkey agar plates were used to detect Gram negative
contam nation; SMA pl gj,@$.¥8 EbdtRd 1660 bﬁﬁ%teaﬁc%m&’kgﬁé G hle %) inaRGked

SUBSTI TUTE SHEET (RULE 26)
15 below. The SA was weighed and added individually into the appropriate reactor

prior to autoclaving. Glycerol, 500 ppmv, was added to all bottles. Glycerol was
first diluted 50% v/v with deionized water to reduce the viscosity and 0.5 ml was
added to each reactor prior to autbclaving. A pure culture of microorganism was
used as inoculum. The bptical density (OD) of an ovemnight culture in plate count
20  broth (PCB) was determined in order to estimate the bacterial count. The target
~ dose into each reactor was 1 x 106 CFU/ml based on the optical density
measurement of the broth culture. Following inoculation, a caustic trap containing
5 ml of 30% KOH to remove carbon dioxide was suspended in the bottle and the
'septum cap’ was. secured tlghtly MacConkey streaks were performed on: the
25 moculum prior to its use to ensure the absence of Gram-negatlve contamination.
MacConkey and standard methods agar (SMA) plate streaks were also performed
on each bottle’s contents at the end of the experiment (MacConkey agar plates
were used to detect Gram-negative contamination; SMA plates were used to test
for pure cultures).
30
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WO 02/ 094181 PCT/ US02/ 13454 The Treatnments (in duplicate) were as foll ows:
G ycerol + SB3112 dycerol + Stearic acid + SB3112 dycerol + Strain 1 5
G ycerol woSeesiBr acid + Strain | dycerol 4- Strain 2 @Cyasooi34s4 Stearic
acid + Strain 2 dycerol + Strain 3 dycerol + Stearic acid + Strain 3 10
As indicated above, all cultures were tested with stearic acid plus

gl ycerol A glycerol only control was also nonitored for each individual
strain. The values for stearic acid degradation |ag phase, oxygen uptake
rate, and the total cunul ative oxygen uptake for each strain are presented
in Table 2. These SEHIOES I QUDYCLS] Nefa A5 L0T0MScul at ed using a t hr ee- poi nt
average and the meGigersl+$Bsaiaies are shown The data clearly indicate
surprising results, showi ng that SB3112 is superior, denonstrating the

hi ghest activity orflyerdiiSteatepdd HpBRAIZ ng the shortest |ag phase, the
fastest uptake rat Qﬂﬁ{mﬂmggr neatest cunul ative oxygen uptake, conpared to
all other strains tested. Efficacy of SB3112 for Degrading various fa acids
20 Havi ng det &rni néelyaernd +Sigade pad i Sgradfl SB3112 conpared to other Bacillus
megat eri um strai ns, f i ng" study was perforned to determ ne the
efficacy of 88311?)%%?015%@2 ng fatty acids. For this purpose, a nunber
of fatty acids (99%lyarol¢iSémtiencigtiSirain)2 wer e obt ai ned from conmer ci al
sources as listed 2ﬁl OgﬁH&ltr ' q acid, G18:1 25 stearic acid, C 18

palmtic acid, CG1 Yol er'€acid, G5 butyric acid, G4 acetic acid, G2
10 SUBSTI TUTE SHERlyderdUk-IStéd6i¢ acid + Strain 3 .

10  As indicated above, all cultures were tested with stearic acid plus glycerol A

V

glycerol only control was also monitored for each individual strain.

The values for stearic acid degradation lag phase, oxygen uptake rate, and
the total cumulative oxygen uptake for each strain are presented in Table 2. These
oxygen uptake rates were calculated u_sing a three-point average and the maximum

15  values are shown. The data clearly indicate surprising results, showing that SB3112
is superior, demonstrating the highest activity on stearic acid by having the shortest
lag phase, the fastest uptake rate and the greatest cumulative oxygen uptake,
compared to all other strains tested.

Efficacy of SB3112 for Degrading various fatty acids
20 Having determined the superiority of SB3112 compared to other Bacillus
" megaterium strains, the following smdy was performed to determine the efficacy of
SB3112 for degrading fatty acids. For this purpose, a number of faity acids (99%
or greater purity) were obtained from gorﬁmercial sources as listed below:
oleic acid, C-18:1 .
25 stearic acid,‘ C-18
palmitic acid, C-16
valeric acid, C-5
butyric acid, C-4
acetic acid, C-2

10
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WO 02/ 094181 PCT/ US02/ 13454 Respironmetric (oxygen uptake) activity was
used to neasure the ability of SB3112 to degrade fatty acids. A CES

AER- 200 rwepRnofet er unit was used to nonitor oxygen uptalPeTiuso2/5284 ni
bottl es mai ntained at 25C. Each 500 ml bottle contained SSC3 m ni mal salt

5 medi um and 20 nM MOPS buffer (pH adjusted to 7.2). dycerol, 500 ppnv,
was added to all bottles. A ycerol was first diluted 50%v/v with deionized
water to reduce the viscosity and 0.5 nl was added to each reactor. High

nol ecul ar wei gh f.atty.acids --16 and C-18 r L ghed- - Nai Iy and
added to the ap eﬁ%?oﬂﬁréc%ﬁﬁeﬁlé%&‘s&c{;m?(% u)sn%@/,\@ ngeoa%\%%%}%rag |0‘%JS\§X3§£%t for
ol ei ¢ acid, whi abdvsadetfaptilisat 200 10 ng/L. The | ow nol ecul ar wei ght fatty
acids (G2, G4 and G e filter sterilized si ng..chem cal . resistant
f11ters (0.2 m and defks AHRCH0 septiomelec it it Pt 45 TRUUGCTHBEPE S os 1 0
provi de 1000 ny/sho &R BERIES MahiaMBd at25PC Bachob il 8otflE cSfddei B 90R Sinitnadalfs

i noculum The optical densit an overnight culture in plate count

). Of an «
broth (PCB) Was rerdiust a S dufferdpH pdjugied tALr GlyecralaéO0pana Wédunt .
The target dose e, i1 er s Tirdt il S ‘ tical
density neasur er?g%ﬁgféitcﬁbéﬁ%r g(?lﬁéeéul tu:ﬁég.% ‘ﬁ%ﬁ%&@%%é@?‘ea él%dwewra%rggrfor med
on the inocul umreduce ke viscosity@ahd 0Senltwasdddedad e@haacterg diglvmolegdartweeighhat i on.

Sterile techniq we ed. | || expeari LS. o T > show
Cripli oat os. s T apaq B ard 6o v il RER Ran A IRE BesphiShE o
C 18 7,8,9. C Iwtiled fb 4 100D2ng/LCcbncedtthtidd exddept for fleid adil, vilfichl wasestedGt 200
19,20,21. C18:1 represents carban chai engt h cConkey and standard
met hods agarljo( Swﬁ‘gﬂﬁﬁg‘gﬁo par ng%ﬁ@raf;@? &Eé g'gr?négfl\:% Wbt ‘ﬁfegﬂgﬂgﬁt ents
at the end of thgingX@RmicAE Risistad GitdRCO2NKRY Mbatverd! #d8S to lthe IpFIPHiald TE
SHEET (RULE 26) g ® . KAy , biop
autoclaved bottles to provide 1000 mg/L concentration.
A pure culture of SB3112 was u;ed as inoculum. The optical density (OD)
of an overnight culture in plate count broth (PCB) was determined in order to
15  estimate the bacterial count. The target dose into each reactor was 1 x 106' CFU/ml

based on the optical density measurement of the broth culture. MacConkey streaks

were performed on the inoculum at the time of use to detect Gram-negative
contamination. Sterile techniques were used in all experiments.

Treatments (numbers show triplicates as indicated below)

20 1,2,3. Glycerol only control
456 C-18 |
7,8,9. C-16
10,11,12. C-5
13,14,15.. C-4
25 161718 C2
19,20,21. C-18:1

(C represents carbon chain length)
MacConkey and standard methods agar (SMA) agar streaks were performed

on each bottle’s contents at the end of the experiment. The MacConkey agar plates

11
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WO 02/ 094181 PCT/ US02/ 13454 were used to detect G am negative

contam nation. The SMA plates were used to test for pure culture. No

cont am nawpon/omast det ect ed. Oxygen upt ake response attri becadiSoni1i4be

i ndividual fatty acid was calculated by subtracting the glycerol data from
the fatty acid plus glycerol data, in 5 order to observe the anount of
oxygen uptake attributed to the oxidation of the fatty acid al one. The pH
of each reactor at the end"of the experinent was within the. range of 6.8
to 7.2. Standard Met hoas A%ar SMA) pl.ates were Sg’kﬁ%ﬁ‘g &iom each bottle.
A1 boit1 6o shovet PSRy i AUaR PTHsRBHE F oY FBE A PRSI e @ of
the experinent. i Rek forpinRGuitkial NobRaginhiionvias degétedlg was achi eved. Final 10

MacConkey streaks of all bottles were negative (no G amnegative,
contami nation). Tabl Oxgec8nutake Fespause; frbyteds t%@lfﬁ‘f‘%‘;o‘g@f #idnFa¥ari ous

fatty acids. The cu@iifaeBy Wtkdliheti BScchdBadRnethe BB hoid3liAtIRaloh NG #O1 Nt

runni ng average and the "~ maxi numvalue is shown in the Table, The results
i ndi cat e that 5SB31dep telobsearethe amowntdif oxggenaiptake ptgbutedhia the axidation off the ¢,

stearic, Pal {1 GueVBhenbe DU of cBRIBREY e bia P porlenl e BBt o

that valeric and tyric aci re.part odor ous, ecause
SB3112 degrades tthemagecafgtonni®, Sahditd Methods Agar(SMA)Ipldtes werelstadakegl framlor s

attributable to these and,simlar, volatile fatt ids: Efficacy of SB3112
to degrade gr easé”a%nlé’“?eol g howad siele colom ‘6’%??3@0?83 glhgmﬁﬁ%%?tftpﬁacy of
250 T of SSC3 Mper e e S o et um v
o m neral salt a to each bottle e pH of the nedium was
adj usted to 7% pYacGPokey siregks ggﬁ%bﬂﬁf‘f@ WerRiesd e (1o SraghnealiVei BB i 4
were autoclaved for twanlb9Uksws thd\BsiRy ki SE31 80108 U8R EEnS PiFioad fadF hoidse The
separately. to kill unwanted m croorgani sns. 25 Fol| ow ng autocl avi ng of

the grease, 2 nl osygenpptakefatey wese| alcylated Jsingasthregdeint rywing Averageowddhc 250 i
i ter bott]e. ' f D ,
et o br ot copmELEU RS g8 ale, opkaRTRRSle ARl dh 0 dpRNET

overni ght broth cu te count strain, o )
bl end of m croorgeadizas)rell theae fattyoucids doleias steatioc palmitied valerics bntyaé and adetical |y 3
x 105 CFU m.. Fal.l.qw I pocul at,i on.a. caustic trap cont.ainjng 5 m_of 30%
KOH to 12 SL}IQSTI E I@%@EQE t\%ﬁféxagga)lenc anzil %utync acidsare parhculariy o%qrous, and

because SB3112 degrades these compounds, SB3112 may be useful in reducing

odors attributable to these and similar volatile fatty acids.

Efficacy of SB3112 to degrade srease

The following study was performed to show the efficacy of SB3112 to
20  degrade grease. ,

' Respirometer bottles were pre;'pared by adding 250 mi of SSC; mineral salt
media to each bottle. The pH of the medium was adjusted to 7.0 prior to
autoclaving. The bottles containing SSC; media Were autoclaved for two hours.

R Waste kitchen grease was ‘;c_m‘tqclhavedsepargtely. to kill unwat.ltedi microorgaggsms._
25 * Following autoclavmgof thegrease,Zml of the hot sterile grease was added to
each cooled 250 ml respirometer bottle. The inoculum for the respirometer bottles

was an overnight broth culture (plate count broth) of éach strain, or the 9002 blend

of microorganisms. Each bottle was inoculated to contain initially ~ 3 x 10°

CFU/ml. Following inoculation a caustic trap containing 5 ml of 30% KOH to

12
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WD 02/ 094181 PCT/ USO02/ 13454 renove carbon di oxi de was suspended in the
bottle and the septum cap was secured tightly. To show superiority of
SB3112, awoanjpsdisti ve study was perforned using two ot herCrnsouiisss

sanpl es. Thus, the three inoculumwere as follows: 5 1. Bacillus negaterium
strain SB3112. 2. Inoculum P002, representing a blend of four spores
(Bacillus licheniforms, Bacillus anyloliquefaciens, Bacillus pasteurii,
and Bacillus | aevolacticus) that produce extracellular enzynes |ipase,

anyl ase and protease. This m xture is. kno to affect the degradati pn- of
ki tchen waste matfe‘é'i“’l"ﬁF‘%’,Eo dipxid,was SHSF““?O"%&’PE’G@“%&FF?W%F@S.&%S@W cul um
SB3012 and SBSOlgﬁl{tgpresenti ng a blend of Gram negative m croorgani sns

known for their ability to degrade fatt]é acids. Follow ng ingcul ation, the
bott| es contai ni ng t hEo Sueasupergriy ofiBB3H2k3 cepparatiye siadw was performpd WSintocul um

were placed | Nt ol BEARRLLAIER s "B OB i wEeRIlOk: ¢ 15 vas

t hen connected to a respironete ort. nsunpti on of oxygen was nonitored
conti nuously By fthdBacidlypmegyariugy strainf8B31d2ults of this experinment are shown

in Figure 1. The,data showthat ‘the G egative m nj  xture
(SB3012 and 553053?"%85%%02206 i "go‘k%%ﬂ °§?%§P°ﬁe%%‘?f’%£‘?§fé;’?§”g¥°%§T ate of
1.5 nmg 02/ L/ hr. TheBRRAL amploliqueRidichd, Badillas paxtenaf)and BasiBulnaglaayy gy that

qui ckly, but the rate, of 1.2 02/ L/ hr, was | ightly Iower.than SB3012 and
SB3013. Strain SBBﬂ%d"ﬁ%S%EP"?]g’&‘W Hwasﬁe?%flﬁgega&gﬁ’é%tﬁmg’on B8R SHegan

at the rate of. 0.5 kw26 Ldfiats thet deghi@ufion] 80 kiléhen SRSt liatelialg aiut addepiotl ri se
i n oxygen consunption surpassing both the spore blend 9002 and the

G am negat i vaObl endlestpffaftn@@dsof oxygen consunption by SB3112 after 180, hr.
25 was 4.4 ny 0231 fscufimimsaset t £1d0 B30T rEhr&efifhg0d/ blefd JfOGravBabbhBve| US
SB3013 and 9002, respectively, during the 'same tine period. Uninocul ated

controls did not ghiessorsagispesknopnanrdhqiviebiliy teodegradefafty acids f ect of d ycerol
on Bi odegradin M . | owd. 06 it was
di scover gd t ha%J ?ﬁﬁed‘%}r’%ﬁs(lgﬁﬁc%égﬁﬁ ééﬁﬁgﬁ %g%gqgen%%c%@af ﬁ'\éétg?%%g{é?aaéﬁslehg

activity of SB31aad thd hoculum were placed into-the respirometer water bath (23°C). Each bottle

15  was then connected to a respirometer port. Consumption of oxygen was monitored
continuously by the respirometer.

The results of this experiment are shown in Figure 1. The data show that
the Gram-negative microorganism mixture (SB3012 and SB3013) began
consuming oxygen almost immediately at a rate of 1.5 mg O,/L/hr. The 9002 spore

20  blend also began consuming oxygen guickly, but the rate of 1.2 mg O,/L/hr was
" slightly lower than SB3012 and SB3013. Strain SB3112 had a lag of 50 hr before
oxygen consumption began at the rate of 0.5 mg O,/L/hr. At about 180 hr, SB3112
began a rapid rise in oxygen consumption surpassing both the spore blend 9002 and
- .- ~the Gram-negative blend. The rate of oxygen consumption by SB3112 after 180 hr.
25  was 4.4 mg O,/L/hr compared fo 0.7 and 0.8 ing Oy/L/hr for SB3012 plus SB3013
and 9002, respectively, during the same time period. Uninoculated controls did not
show oxygen uptake (data not shown).
Effect of Glycerol on Biodegrading Activity of SB3112
As shown by the following study, it was discovered that the presence of
30  glycerol enhances the biodegrading activity of SB3112.

13
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SUBSTI TUTE SHEET (RULE 26) WO 02/094181 PCT/ US02/ 13454 SB3112 cul ture was
obtained fromretai ned slant and plated on agar by standard nethod. A

si ngl e coworm/omast pi cked t hen grown overni ght in standardpcplshpizaeunt
broth. Based on the neasured optical density, 1 x 106 CFU m (target) of
SB3112 was added to each reactor. Each substrate (stearic acid and
glycerol) 5 was added to the reaction vessel prior to autoclaving. The
reactor size was 500 mi containing SSCa autocl aved nmedium Treatnents (in

duplicate 1, 2. St a 2% I %

gl 5cerol )10 5, 6. Gggéie]‘liof‘ﬁé‘fﬁ Ya%ﬁbt%"%aﬁé%ﬂ?{aﬁ'%éé%ng%‘gglﬁgd%éagapeif%r med
tﬁ det ec}t -any @faﬁdiﬁerMddveA smgletcmm%atﬁ@mkedxllthencgpm\mmémglﬂrm\sgadeid)und.
The results are own ip Figure 2. The a_.cl ear P atty
aci d degr adi ng é’i‘l“? 9/‘?‘?‘9 %idl%‘ﬁh% %fquﬁﬂ ¢1 ‘6‘@/ ?‘ﬁ%t
presence or addigrispB1pf wad ¥Rd ¥ eacﬁ5ea@ﬂﬁ”p¥aaikdb@nﬁé@éﬁn@fac@aﬂ&glyéﬁrdLEVﬁ on

Fatty Acid Degradation by Various- M croorganjsns. Conpari sons.
bi odegr adi ng SactWayiafdeddp theseacior vessel PHER gAstosipeings The reP‘EIﬂ’b*’t‘%edYﬂséf’o ¥hri ous

gl ycerol levels Wm@(grs ?gﬁfggavg@nﬁm%the effect of glycerol as an
activator. Long chainfatty acids (LCFA) were used as target substrates and

20 an aqueous ser | Bieaiehigi(ingnplisaiely| ycerol (G was used to deternine the
effective concent{aktlgt@%ﬂ%geo 5 gl ycerol as an activator. Measurenent of
LCFA degradati on erm he by the respironetric oxygen uptake and the
rate of biodegradiBg. Sieadoscidy0.0% a0.h%gh@erolani sm was i ndicated by the rate
of oxygen uptake, t ho and' materials enployed being simlar to .

t hose descrﬁ@ed foi%?vgge‘?fg’sg;o “experinents herein above. However, the
specifics of vari OUSPﬁhﬂ@ia@@onﬂ@yatrbeﬂ@nweréqfeﬁ‘dnﬁedrtoeaﬁébt&inleG'rameiengtﬁeth

bel ow. The Bacillus e aterl um strains were bta@ﬂ&d m ATC(E;‘§

net hods for eacHfoBRMiNgEON: Péﬁﬁth‘@mét!@ﬁe‘?’?s rfepnds - The B mety

system was used.rlligiy fﬁég: nflnd{g% iat eig deg?er.ﬁg)aaﬂv@,sof(srm@i RIsBhifeny ai ned

SSC3 mininmal salts ne S ad
enhanced by the presence or addition of glycerol

15 Comparative Study of Glycerol Level on Fatty Acid Degradation by Various

Microorganisms.
Comparisons of biodegrading activity of various microorganisms as a

function of various glycerol levels were performed to show the effect of glycerol
as an activator. Long chain fatty acids (LCFA) were used as target substrates and
20 an aqueous serial dilution of glycerol (G) was used to determine the effective
" concentration range of glycerol‘ as an aé:tivator. Measurement of LCFA degradaﬁoﬁ
was determined by the respirometric oxygen uptake and the rate of biodegrading
activity of a microorganism was indicated by the rate of oxygen uptake, the
- .. methods and matenals employed bemg similar ‘to. those descnbed for- vanous
25 expenments herein above. However the spec1ﬁcs of various studies have been
noted for each study set forth below. The Bacillus megaterium strains were
obtained from ATCC.
Common methods for each of the following experiments:
A CES AER-200 respirometry system was used. The 500 ml respirometer
30  bottles (reactors) contained SSC; minimal salts medium and 20 mM MOPS adjusted

14

SUBSTITUTE SHEET (RULE 26)



14 SUBSTI TUTE SHEET (RULE 26) WO 02/094181 PCT/ US02/ 13454 to a pH of 7.2.
The target- substrates, LCFA, were. added as described in the individual
experi merwalozoetiiods bel ow. d ycerol was dil uted 50% (w wpCwtsa2/t=54 oni zed
water to reduce the viscosity and then pipetted (v/v) into the appropriate
reactor. Reactors were 5 'sterilized by autoclaving and sterile techniques
were used in each experinent. MacConkey streaks were performed on each

i noculumat tine of use to detect G am negati ve contam nation: MacConkey

o L TR P hu Bl RN S o BRI "
to test for pur m@\udmaué)@sﬂmé;@almdéwrowmt hods errpl oyed in each of the
foll owi ng four studie deta Iedﬂ)e}) ?‘gc thcPY cerol é}}cgd r This
study was undert aken y(gere Vs @t Pt edeIgpZ ?fl Brfe tS‘T’ycer ol
for the enhance%@ésuS’fandelﬂérﬁ(ﬂﬁklt&ﬂ(m) atoL%Aa@soém@suaa@lr byrehdiérs webe

i ncreased rate of oxyg n upt ake. ?em fic metho Palmjtic acid was added
to each reactdor S Yﬁ’gtosléwngmqﬁ#ete%myesvmrmeéal@c@emm%s added by
pipette (v/v) am&%@ﬁmay%@aksnwéf@tﬂeeo&ed d M%&muhpatemaé oBBR1ib2detRe used
as the inoculum The optical densit OD) an overnight culture in plate
count broth (PCEjramensgative contaminationn Mac@erﬂcey @ndeeéandhdtmeﬂms agas (PEA) ager al
count. The targ t ensity
measur enment of t atéj§ S‘f%‘pécrgpgﬁoﬁgle& Eﬁ%{f}rﬂe)o shgﬁlﬁgﬁgﬂeaé\}@%ag‘gc‘fk I%gifngmgs a
function of sermﬂeSMAplhleQWemfusgitpctstﬁirpumszulmgeqaal mti c acid as a

substrate. conce i of cerol to

si gni fi cant nhance a'ﬁt&f rﬁﬂéis i@d’ﬂ?@h%&*eg‘%ﬁ“}% E‘:‘fdgep%i{}ﬁ? out t he
* addition of glyeer oI "'no 'significant oxygen uptake was observed

i ndi cating no de radat| on of palmtic acid. Figure 4 shows t he oxygen

upt ake as a funcXGUWNY & deseredLadden ti on of gl ycerol in the absence of

palmtic acid. Theseryalygs W@g%n&éﬂ*akén%t a&eﬁﬁmﬁeh@ff&wecemhmﬁh&ﬁ of
palmtic acid data-shown 1n-Figure 3 (note the differences in the Y axis

val ues glycerol for the enhancement of degradation of a LCFA as measured by the

15 increased rate of oxygen uptake.
Specific methods: Palmitic acid was added to each reactor at 506 mg per
500 ml (w/v). Diluted glycerol was added by pipette (v/v) as described in Table 4.
A pure culture of SB3112 was used as the inoculum. The optical density (OD) of
an overnight culture in plate count broth (PCB) was determined in order to estimate
20  the bacterial count. The target dose mto each reactor was based on the optlcal
" density measurement of the broth culture
Figure 3 shows the averaged data as a function of serial dilution of glycerol
using palmitic acid as a substrate, All concentrations of glycerol (10 ppm to 200
. ppm) showed a 51gmﬁcant enhancement of the degradanon of palmltlc ac1d ‘
25 | Wlthout the addmon of glycerol, no 51grnﬁcant ‘oxygen uptake was observed ‘
indicating no degradation of palmitic acid.
Figure 4 shows the oxygen uptake as a function of serial addition of glycerol
in the/absence of palmitic acid. These values were subtracted from the glycerol plus
palmitic acid data shown in Figure 3 (note the differences in the Y axis values

30 between Figures 3 and 4). Figure 5 shows the result of the subtraction and thus

15
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30 between Figures 3 and 4). Figure 5 shows the result of the subtraction
and thus 15 SUBSTI TUTE SHEET (RULE 26) WD 02/094181 PCT/ US02/ 13454 shows
only the woygemisapt ake attri buted to the degradati on of pacmusozizasid by
SB3112. It is clear fromthe data presented that glycerol at a
concentration as low as 10 ppmw || stimulate the degradation of the LCFA,
palmtic acid. It is inportant to 5 note that glycerol at a concentration
of 10 ppm does not produce a significant increase in bacterial cell nunber
STUDY 2: Qther Bacillus nmegaterlum Thi.s..study was und,ertoglkeﬂ Lo c@[gyare t he
‘effect of gl yceshews enly ithe oxyger uatake pEmdURd Toribe degradatien o paimiticy a9y DY s ng
various Bacillusgmgateriumstrains. 10 Specific Methods: Palnmitic acid
was added 500 ng per 500 ml vol une reactor (1000 ppnv). Gycerol was added
50 ng per 500 m readtisclegrifomn herdata presgried hat glygerol ap © %PIFﬁﬁlﬂW\ﬁés used
as the inocul um,T t ks | . pgmgﬁg%qh ; bn plate
count broth ( PCB))O ém%g%@rﬁiﬁeﬁg%&%g?\%géﬁfﬁL%i mat e 15?“5%%??3;? al
count. The t'& getoteltee glycarol @ax honcenttation ofid9 pyas dees et trdugp gisigaificatiensi ty
measur ement of t.he brot.h’ cul.ture. .The treatnents for each reactor are
shown in Table ﬁ“ﬁsﬁﬁrb@’%ﬂ%ﬁ%{g&wbﬁe aver aged oxygen uptake data for
various Baci | | ussSTUBY2t ptherBadillis mégatepiunt he degr adation of palmitic acid

in the presence of glycerol. 20 Strain SB3112 initi.ated oxygen up ake;
sooner, produced a hi'léﬁ FHPe Vo 'ﬂ’g’? _ éﬂd"°§‘??8¥ﬁeﬂ‘eae bﬁgrg%’g‘rt(’glonc | ative
oxygen uptake cojgap ﬁmtol?ﬂétﬂcqipﬂ PﬁnﬁtWaIcnﬁak@ngtdaﬁousma@ﬂw%g&éﬁm se@kol there

was no degradation of palmtic acid in this study as indicated by the

absence of olygeSpedific MethodShe ATCC strains 2 and 1 showed no oxygen upt ake

on palmtic acid alo 2 § tsh il Wob Mt B61uafddEch it (oo
%hﬁ:ﬁé a4 %%ﬁ?& th?yﬂg% r‘%f I V51u o1 (

glycerol. In fact, the degradation o was 1 nhibited inthe

presence of PA. ppnev)a@Givetol afas addies0 mppeki0 miapanore(d0® ppmv)Buterpuliire

gl ycerol shoul d c?feea% ProX] U\gg el¥y 52 tﬁ@ino}:_g]um. The optical density (OD) of an

overnight culture in plate count broth (PCB) was determined in order to estimate
15  the bacterial count. The target dose into each reactor was based on the optical
density measurement of the broth cuiture. The treatments for each reactor are

shown in Table 5.
Figure 6 shows the averaged oxygen uptake data for various Bacillus
megateriym strains for the degradation of palmitic acid in the presence of glycerol.
20  Strain SB3112 initiated oxygen uptake sooner, produced a high rate of uptake and
| showed a higher total cumulative oxygén uptake compared to Strain 3. Without the
presence of glycerol there was no degradation of palmitic acid in this study as
indicated by the absence of oxygen uptake. A _
S Tﬁe ATCC strains 2 and 1 showed no oxygen uptake on palmitic acid alone -
25 or on palnﬁtic acid vmth the addition of 4 giycerol. In fact, the degradatibh of
glycerol was inhibited in the presence of PA. The amount of oxygen uptake
expected from 50 mg of glycerol should be approximately 70 mg.

16
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SUBSTI TUTE SHEET (RULE 26) WD 02/094181 PCT/ US02/ 13454 |In short, SB3112
degraded pahnitic acid to a nmuch greater extent than strain 3 with the

addi ti on wbD ogloyaer ol . ATCC strains 2 and 1 did not degradecTpshmise acid
with or without glycerol. Study 3: Qther species of bacteria 5 This study
was undertaken to conpare a commercially avail able) product containing a
Gam positive mxture of 5 to 7 strains with the fully fornulated product
of the present invention containing SB3112. Al strains were in spore form
i ncluding the SB3112 eCigk are.as .f IIo w10 The ful :
formul ated products. %%nm%&%‘a?%?%ﬁt 3%6?’% ?l a Chrérge eﬁr%xﬁ.e}ci){ éh%%hi eve
an initial spor etrmBn\mh metdzlditibﬁ&ftgﬁrbaobf AZBCudtraims 42 Jand 1D4idGhdt) depradelhe
treatments for ch r ar.e shown n Table 6. Figure 7 shows the
response to thep or §’€ ce{o LCFA substrate by the two
products. The d@}@ygﬁd@g@pgpgcﬁgbfmrgas SB3112 containing product 15
readily consuned the palmtic acid, the commercially' available m xture.
did not si gnﬁfl cant | ﬁﬂé@@&d@stlﬁéﬁfﬁ&ﬁwq CRMPAES @, comnper%qsll@cny@dag egpaduckact or s

were free of @E)&]Eﬁ (rﬁm% when
streaked on n eg agar ataélggisgtgt)’e@?ﬁﬁémﬂgﬁ%r uct co%% ai ni ng
SB3112 degr aded ptddactmﬂthu fresent m:mm chnteindrece8R311 2 e Al straissrwérein sporevaink abl e
product did not . sk,gnl I‘{P@%ﬁ@( degrade the palmtic acid. Both products
were able to de “in the presence of the. LCFA Study 4:

Ef fect of QG ycersptciftimdthaldagraadalionsn Thi s study was undertaken to
denonstrate _the effect | ycerql .: on, 25.0xjdati.on of f. aci ds of
vari ous chailh | engt h@.‘e %&g?%“@teﬁe‘l‘ﬂq}’(% ‘ﬁ"rr%aﬁ‘éte4 R Bﬁbapp‘iﬁgg Ff%‘ﬁ’é’f

used to test eaathi®t aa miﬁumiﬁfe edunt & fHRXgadidts A€ lablGut 5N gi 109 om/mhalme I engt h
from2 (acetic acid) t (oleic acid). 1000 ng/L of each acid was tested

except oleic mﬁ@ﬁnmégqrég@éea%&r%@wwta ble§. ycerol was used at a

goncentratl on of 500pipR17 shofs BleUdipolt@Sto GRNAHARIR GF gfBerbllo ICHE&IbAOT 10
ays

by the two products. The data indicate that whereas SB3112 containing product
15 readily consumed the palmitic acid, the coinmercially' available mixture did not
significantly degrade the palmitic acid. All products and reactors were free of
Gram-negative contamination as indicated by no growth when sireaked on
MacConkey agar.
The data indicate that the product containing SB3112 degraded the palmitic
20  acid whereas the commercially availablp product did not significantly degrade the
" palmitic acid. Both products were ablé to degrade glycerol in the presence of the.
LCFA.
Study 4: Effect of Glycerol on Biodegradaﬁon '
o . This study was- undertaken to demonstrate the eﬂ‘ect of glycerol on .
25 | ox1danon of fatty acids of various cham lengths
Specific methods are as follows: Respirometry was used to test each of a
number of carboxylic acids ranging in chain length from 2 (acetic acid) to 18 (oleic
acid). 1000 mg/L of each acid was tested except oleic which was tested at 200
mg/L. Glycerol was used at a concentration of 500 ppm. The study was conducted
30 for aperiod of 10 days.
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17 SUBSTI TUTE SHEET (RULE 26) WD 02/094181 PCT/ US02/ 13454 Table 7 shows
the utilization of long chain fatty acids by SB3112 spores in the presence
of gl ycerwb og@barser ol uptake subtracted out). Wien- conpared/usor/is4she data
in the absence of glycerol the results obtained in the presence of glycerol
denonstrate that glycerol significantly enhances degradation of |ong-chain
(fatty) 5 acids. Various enbodi nents of the present invention have now
been described in accordance vvith t he obj ects. and advant ages noted above.
It will be appreciat t nd not
limting of the mveﬁﬁbﬁehﬁs 'ﬁlﬁﬁ%%f?&g\?g%a ?ﬁi’gslb%§g§i%5°%g ons of
t he present i nveeteipodsencaiok glymola(glpaardniptamshbh@ctedngmswm domphiied sthdke

ordinary skill in the art and II su vari ations a.n nmodi fic t ons. are
i ncl uded within Hﬂé %&%F@W"S iq‘%“ﬁ% ob §fes§19% SR sHEET

(RULE 26) WO 02/ Q&fid3ikatt ¢k lg@@&bﬂﬁgxﬁﬂcanff;amﬁnc%s dEgs—ambﬁ o@%ngcmaﬁt(fanw a
Li qui d Conposi tion according to present invention. Conport;ent' ,;

Qunht y: Range S- pddeed Anount Surfactants Linear Al kyl benzene 0. 5- 5%1 2%
Sul honic Acid Ethoxy %&lﬂgj s 3% 0 FvintRA h Eéﬁ@@rbg@};aéé%ed

1, 2- benzi sot hi azol i n- ga'g)ﬁg %L 25- SS g%/e eg 88%% 6’%%@ Vi hyl ant hr ani | étnte

20- 40 ppm 25- 35 pgnerdaecyitiahe abi¢ctnandRdwdntagessnotddaioys. f%wﬂﬁ@ appigcigtedtheb 5 x

106 101 x 109 Gl e 108, R RRGLd ot B U IR ABLE 6 dolsel 06 10

5x 10 to 1 x 10

many variations and modifications of the present invention. will be apparent and
10 suggested to those of ordinary skill in the art and all such variations and

modifications are included within the purview and scope of the claims.
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Baci |l us pasteurii

1 x 10to 5 x 10to 1 x 109 CFUmM 1 x 108 CFU

Bacillus |l aevolacticus 1 x 10 to 5 x 10 to 1 x 109 CFUmM 1 x 108 CFU m
Q her ingredi ents Tetcagmsd/wssd. 1- 1. 0%

Acti vat orwGlogoeriel 0 -10% 0. 001% 4%
0.2-0.5%

0.2-0.3% O her spore forming O to |

CFUmM CFU mM Viscosifier 0-0.5%0.2-0.3%

et hyl enedi am ne tetraacetate (stabilizer) Fragrance 0-0.5%

x 10 5 x 10 to 1 x 108 m croorgani sns

5 19 SUBSTI TUTE SHEET (RULE

26) WD 02/094181 PCT/ US02/ 13454 Table 2. Stearic acid utilization by

various Bacillus tnegaterium strains.

bR Cammnuens %6 1440 CPOPEon exrgdne i

180 140 110 90

Strain 2 , , Strkahesl.
0.8 10.9 rate (nmg/hr),; Total
ml [ers.

react or vol une vvas O 5
Baci | | us negat gresiipér

rate cunul ativ

St TRedTed
Linear Alkylbenzene 0.5-5% 1-2%
Sulphoni¢ Acid !
Ethoxylated alcohol 0.5-5% 0.5-1:5%
Preservatives _ .
1,2-benzisothiazolin-3-one | 0.025-0.2%" 0.045-0.1%
Methyl anthranilate 20-40 ppm 25-35 ppm
Microorganisms
Bacillus licheniformis 1x10°%to 5x 10° to
1x10° CFU/ml |1 x 10° CFU/ml
Bacillus amyoliquefaciens | 1x 10° to 5x10° to
1x10° CFU/ml | 1 x 10° CFU/ml
Bacillus pasteurii 1x10° to 5x10°%to
1% 10° CFU/ml__ | 1 x 10° CFU/ml
Bacillus laevolacticus 1x10°to 5x10° to
1x10° CFU/ml__ |1 x 10° CFU/ml
Activator
Glycerol 0-10% 0.001%-4%
Other ingredients
Tetrasodium 0.1-1.0% 0.2-0.5%
ethylenediamine
tetraacetate (stabilizer) ‘
Fragrance 0-0.5% 0.2-0.3%
Other spore forming 0 to1x10° 5x10°t0 1x 10°
microorganisms CFU/ml CFU/ml
Viscosifier - 0-0.5% 0.2-0.3%
5
19
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> Table 3: Degradation of f ds by



(my oleic acid, 4.9 185 C-18:1 stearic acid, 1.75 230 C-18 palmtic acid,
2.87 480 C-16 valeric acid, 2.37 342 C5 butyric acid, 1.96 308 C-4
acetic acw0,0209448247 C-2 Each reactor volunme was 0.5 |it @C3/US@/ei464 aci d
was 100 ng per reactor and all other substrates were 500 ng per reactor.
20 SUBSTI TUTE SHEET (RULE 26) WD 02/094181 PCT/ US02/ 13454 Tabl e 4.

A ycerol Ladder Treatnents. Reactor dycerol, ppmPalmtic acid vol une of
diluted glycerol, 500 mer reactor, er 500 mL reactor 1,2,3. ,No glycerol
yes 0 4,5. 10 ppm 0 .6, 7, .25 No.25_1-.8,9 10 25 myes 25 |
11, 12. 100 ppm No 1552’ ,iéﬁ‘dl‘&&”?ﬁ’g _B?H%}‘ég““i@’ﬁ”%ﬁga%i’é',” 2% 00 ppm No
0.20 m  18,19,20. 200 ppmyes 0.20 M 5 .

¥ R R SRR
Oxygenuptake | - 1.9 | 11 0.8 0.9
rate (mg/hr) - ‘ ,

. Total -'180 140 110 - 90
cumulative ' ' ,
oxygen uptake
(mg)

Each reactor volume was 0.5 liters.

5 Table 3: Degradation of fatty acids by Bacillus megaterium strain SB3112.
oleic acid, 4.9 185
C-18:1 :
stearic acid, 1.75 230
C-18
palmitic acid, 2.87 480
C-16 =
valeric acid, 2,37 342
C-5
butyric acid, 1.96 308
C-4 '
aceticacid, . |{. 1.7 . 247

Each reactor volume was 0.5 liters. Oleic acid
was 100 mg per reactor and all other substrates
were 500 mg per reactor.

20
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Table 5. O her Bacillus negaterium Treatnents. Reactor - < Gycerol, ppm
Strain 1,3. No glycerol SB3112 4,5. 100 ppm SB3112 6,7. No gl ycerol
Strain 2 wB,0/094180 ppm Strain 2 14,15. No glycerol Strai mCI/usod634i¥, 1.00
ppm. : Strain |l 22,23. No glycerol ' Strain 3 24. 100 ppm Strain 3 10
21 SUBSTI TUTE SHEET (RULE 26) WD 02/094181 PCT/ US02/ 13454 Table 6. O her
species of bacteria Treatnents Reactor # Palmtic acid Product 1,2,3 Yes
Commercially available product 4,5,6 Yes SB3112 product 7,8 No
Commercially available product 9,10 No SB3112 product 5 Table 7. Gowth
rates of SB3112 on various carboxylic acids. Wth G cerol Wthout'd cerol

Fatty aci d Oxygamnbs@t TigerbbL@ldecTroath@idsve Oxygen'' Total rate (ng/Llhr)
oxygen upt ake :uptake curul ative (niL) rate oxygen uptake

olume of diluted glycerol
SRR G .| iper 500 ml reactor:
1,23. . |Noglycerol -|yes .. - 0
. 4,5. 10 ppm yes 10 ut
6,7. 25 ppm No - ) 25l
8,9,10. 25 ppm yes ‘ 25
11,12, 100 ppm No 100 pul
13,14,15. | 100 ppm yes 100 pl
16,17. | 200 ppm No 0.20 ml
18,19,20. | 200 ppm yes -~ |o20m
5
Table 5. Other Bacillus megaterium Treatments.
Reactor ...:| Glycerol, ppm. i/ |, Strai
3. [No glycerol SB3112
4,5. 100 ppm SB3112
6,7. No glycerol Strain 2.
8,9. 100 ppm Strain 2
14,15. No glycerol Strain 1
|1617. 1 100ppm .. | Strainl :
[2223 " |Nogeerol | Swam3 |
24. 100 ppm Strain 3
10
21
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W. mr n /L

ol ei ¢ aci

dll

0 .C-18 palmtic acid, 5796000 C- 16 dycerol

A ei c aciwowa®9Qa8D ng per
reactor.
treatnment wi thout the presence of glycerol,

per 500 m
to 150 hours of

9.8 370 00 C18:1 stearic acid, 3.5 460 O

upt ake subtract ed out

reactor while stearic and pal m tpca/usez/e4500 ny
No uptake was neasured for the above fatty acids prior

22 SUBSTI TUTE

SHEET (RULE 26) WO 02/094181 PCT/ US02/ 13454 CLAIMS: 1. Bacillus negaterium

strain SB3112, having the characteristics of ATCC deposit nunber

PTA-3142.

2. A conposition conprising Bacillus negateriumstrain SB3112 having the

characteristics of ATCC deposit nunber

claim 2,

Azospirillum Bu
Escheri chi a,
Rhodococcus, Sy
Xant honmbnas. 5 T
selected fromthg
anyol i quof aci ens
subtilus, Bacill
t hereof. 6 The ¢
sel ected from

Labtd]

PTA

3142.

furt herTertﬁérﬁﬁec&G@fﬁdc%m&Bﬁ&ﬁﬁs of -
conposition of claim 3, wherein additional

selected fromthe gr oup consi sting of genera Aci net obact er,

3. The conposition of
m croorgani sms.. 4. The

speC| es of m croor ganl SI’TB i's

Aspergil | us,
NS, Enterobacter
ccus, Pseudonnnas

StYespt ocorccaﬁmeriﬁhupb cillus,

)naﬁgonona>,
he conposi {ion of cl ai|availablsher ei
- group consisting of| Bagict! us i

45gaci TTUus TaeyglactiCgfgaymaci 11

IS nmegat efi um ot her trﬁgd rai n

p»yr’gosr tTontof ('iN‘B' T4, &t huu‘afﬂ
available
product

9,10 No SB3112
product

Trlchoderna, and
sai d nrcroorganisnris
cheniforms, Bacillus

s pasteurii, Bacillus
B3112 and a conbination

y conprising conponents

Table 7. Growth rates of SB3112 on various carboxylic acids.

“rate (mg/L/hr)
oleic acid
C-18:1
stearic acid, 3.5 460 0 0
C-18 |
|palmiticacid, | .. 5.7 960 0 0

“Glycerol uptake subtracted out

“Oleic acid was 200 mg per reactor while stearic and palmitic were 500 mg pet
500 ml reactor.

No uptake was measured for the above fatty acids prior to 150 hours of
treatment without the presence of glycerol.

22
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t he group consisting of a non-toxic nutrient fornulation, surfactant,
activator, preservative, filler, stabilizer, fragrance, viscosifier,
enzymes awo oa/ogasbi nati on thereof. 7. The conposition of PciraiSoe/63454

wherein said activator is glycerol.- 8. The conposition of claim®6, wherein
said preservative is selected fromthe group consisting-.. of .

1, 2-benzi sot hi azol i n- 3-one; .5-chl oro-2-nethyl-4- isothiazolin-3-one,

2-met hyl - 4-i sot hi azol i n- 3-one; quaterni um 15; phenol; sodium

o- phenyl phenat e; o-phenyl phenol ; 6-acet oxy-2, 4-di net hyl -m di oxane;
tris(hydroxynethyl)nitronmet hane; hexahydro-1,3,5-tris(2-
hydr oxyet hyl ) - S(J]jpjlmi ne; .chl orhexi di ne; p-hydroxybenzoic acid or i ts

nmet hyl , ethyl, pro or butyl esters Z0i ascor.bi c,

sorbi ¢ acid; %‘S@W@%HEEW“{‘ ﬁ@ﬁ@%%"“‘o@éﬁ%@%ﬂ@f‘g P@%&OZ/ 13454
i m dazol i di nyl ur €3¢ Oglltme}ﬁﬁsmlmyr ea; di methyl ol dinethyl hydant oi n;
nmet hyl ene bi st hi ocyapnnat e; brono- 2-ni tr opropane-1, 3-di ol ;

benzi sot hi azol i i&- 3 m@osmm rcympmgqﬁaﬁ{lmmgaterm styaini SBI2 lka[M’égéB? 9.
The conposition. of sur nt | ect m t he
i sti ol? iF;b?erﬁaecet h- 3 fFé ye?8§1@ h@“"%‘? Iﬁ%? 4

group consisting € et hylene oxide adduct of a linear,
| primary Cl2- 13 &he abaipositonmof e;leémhyJ durehen xdodhprisia] u cilditibnah dpeciesaof
primary Cl2-14 aI cohol SOdI um lauryl -sulfate; anmmoniumlauryl sulfate;
dodecyl benzene AP d; ammoni um | auryl sul fate; sodi um xyl ene

sul fonate; sodi u4n Thawmﬂosﬁluh batleim R,owbarémiadcﬂﬁcemrm)acibsamﬁ nﬁaqrodrgmﬁsmsiiﬂe

oxi de; sodium al p sulf hyl C12-18 est and di sodj um a Ifo
Cl2-18 fatty acid S ‘Qfe'adﬁ‘ﬁﬁfa%ée%“&&% rﬁff’%fm 38’??3‘9 °‘eé4 Qrij T,

pol ygl ycosi de; nowbépi}mawnmhmaérﬁ; ByélmmegesﬁﬂoneﬁslmaaﬂdembmtemEmémcma,
nonyl phenoxypol y eneox ) ethanol, branched, ' al koxylated |inear
al cohol ; bl end of lpsat Wﬂqﬂmﬁsea?am‘f%?qﬁar 9532@139113&& O r

Abeor bed on - magn §?‘%“#ﬁg§a¥’%%tn§%%’%°§€@9 e e

absor bed on magnes enzene sul fonate and
i sopropyl al coh®l Theocemgaition of diiny B, whemh@dud np@bgrgmt!i}nﬁ seleeted oahg | ) |

al pha  (nonyl phenyly) s, 8Mead: B! S Bachud ilhestrorARY Baclthil' Whforkyi5FEidhs
Bacillus laevolacticus, Bacillus pasteurii, Bacillus subtilus, Bacillus
megaterium other than strain SB3112 and a combination thereof

6 The composition of claim 4, additionally comprising components selected from
the group consisting of a non-toxic nutrient formulation, surfactant, activator,
preservative, filler, stabilizer, ﬁagrgnce, viscosifier, enzymes and a combination
thereof. | '

7. The composition of claim 6,  wherein said activator is glycerol.
8. The composition of claim 6, wherein said preservative is selected from the
group con51st1ng of 12-benz:sothxazolm—3-one 5-chloro-2-methyl-4-.
1sothxazolm—3-one 2-methyl-4-1sothlazohn- -one; quaternium-15; phenol .
sodium o-phenylphenate; o-phenylphenol; 6-acetoxy-2,4-dimethyl-m-
dioxane; tris(hydroxymethyl)nitromethane; hexahydro-1,3,5-tris(2-
hydroxyethyl)-s—triazine; chlorhexidine; p-hydroxybenzoic acid or its

methyl, ethyl, propyl, or butyl esters; benzoic, ascorbic, citric, or sorbic acid;
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10. The conposition of claim2, further conprising conponents for a dry
formulation as follows: (i) SB3112 ranging fromabout 1 x 105 to about 5 Xx
1011 CFU/woO ofiopdisgl ycerol ranging fromO to about 10% (i i iPCTAlS0d/a835ant
ranging fromO to 10% (iv) enzyme-ranging fronD to 1.0% - - (V)
preservative ranging fromO to 1.0% (vi) nutrients ranging fromabout 0 to
20% (vii) filler ranging fromO to 95% all percentages being ww 24
SUBSTI TUTE SHEET ( RhidEzolignyMre&R/ dzdfdingPClirdalSOdimetyloll ditriethyltydantomposi t i on
of claim2, further copprising, conponentsg .for l.iquid f ul at i as

fol lows: (i) SB31 19y fng sty ,1%?“1‘6%3?8“&’6 _e-1gar-§PéL0.. B2

(i) glycerol rangiggidofRHoRiosiond WP OMMhraRIAL | idodl §Uk{idGieaTtherbdNdi NY
fromO to 10% (iv) preservative ranging from1l ppmto 1.0% (v) color
ranging fromO to % (vi) fragrance ranging fromO to 1.0% (vii) nutrients

ranging fromoO t 0% (Vviii) z rangi. % | J
vi scosifier rangi'n ef?f’g'&r? 1°P§f§%§%Per§%g%§%¥%5_%? %glél%cgtéd)v\;r?/&\ﬂliézgm% met hod
for degrading fattyoRiity 6fftrigécethsE, 3 molgsthyléntgoxidepainapffalitedr, printhry
grease, or fatty acid and grease to _a conposition conprising Bacjd]|us
megat eri um strain %@ﬂfz?wg% Hg}n?lﬁéﬂﬁ’kélaé’&déraﬂg‘f‘ft@ga e%x@@%ﬁ@f;@%-{ nunber
PTA-3142. 13. The a Iaq]g' MshRate 24l0n0Gium RUQH 8GRl 0gedf bivRahOr tO
t he conposition. ﬁ%@héﬁm%o osglﬂ.%fi’al m 13,. V\Eehl&gi n said g@fi vator is
gl ycerol in a rangsulfdnicbadit am@ofiohlatry! sidbue; sd@en xylene. sulfonate; sodium
lauryl sulfate; cocamide dietﬁanolamine; lauramine oxide; sodium
alphasulfo methyl C12-18 ester and disodium alphasulfo C12-18 fatty acid

salt; soduim dodecylbenzene sulfonate; alkyl polyglycoside;

nonylphenoxypoly (ethyleneoxy) ethanol, branched; nonylphenoxypoly

(ethyleneoxy) ethanol, branc_hed;' alkoxylated linear alcohol; blend of

ethoxylates of linear, primary 12-14 carbon nur_nbe; alcohol; linear alkyl

sulfate; alkanolamide; octylphenoxypolyethoxyethanol absorbed on

magnesium carbonate; sodium dodecylbenzene sulfonate and isopropyl

alcohol; poe (6) tridecyl alcohol; poly(oxy-1,2-ethanediyl), alpha

(nonylphenyl)-omega hydroxy, branched, and a mixture thereof. 1
10. The composition of claim 2, further comprising components for a dry

formulation as follows:

(i) SB3112 ranging from about 1x 10’ to about 5 x 10" CFU/g

(i) glycerol ranging from 0 to about 10%

(iit) surfaciant ranging from 0 to 10%

(iv) enzyr'né'raiiging from0t0 1.0% . -

(v) preservative ranging from 0 to 1.0%

(vi) nutrients ranging from about 0 to 20%

(vii) filler ranging from 0 to 95%;

all percentages being w/w.
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15. The method of claim 12, adding a surfactant to the m xture to enhance
bi oavail ability of fatty acids and grease. 16. A nethod for enhancing the
bi odegr adwog2ag4i8vity of a microorganism conprising makiPag/ghycasol

avai lable in an effective anbunt to enhance biodegradation activity of a
m croorgani sm enpl oyed for biodegradation. 17. The method of claim 16,
wherein the anmount of glycerol is in_a range of about 5 ppmto about 1%
18. The net hod &1 Ehajcpmpopitioniafy daim &aﬁﬂthﬁ‘i EP1BRTISHE nOSIPOBAI, Ry sa diguidaci | | us

species. 25 SUBSH IHTEoohEGlowRULE 26)
() SB3112 ranging from about 1x 10° to about 5 x 10" CFU/ml
(i) glycerol fanging from about 0 to about 10%
(iii) surfactant ranging from 0 to iO%
(iv) preservative ranging from 1 ppmto 1.0%
(v) color ranging from 0 to 1%
(ﬁ) fragrance ranging from 0 to 1.0% .
(vii) nuttients ranging from 0 to 20%
(viii) enzymes ranging from 0 to 1%
(vii) viscosifier ranging from 0 to 5%, .

all percentages being w/v.

12. A method for degrading fatty acid or grease, comprising exposing fatty acid,

grease, or fatty acid and grease to a composition comprising Bacillus
- megaterium strain SB3112 having the characteristics of ATCC deposit number
PTA-3142. ’

13. The method of claim 12, adding a biodegrading activator to the composition.

14. The method of claim 13, wherein éaid activator is glycerol in a range of about
0.001% to about 10% (v/v).

15. The method of claim 12, adding a surfactant to the mixture to enhance
bioavailability of fatty acids and grease.

16. A method for enhancing the .biodegrading activity of a microorganisrh,
comprising making glycerol available in an effective amount to enhané_e
biodegradation activity of a microorganism employed for biodegradation.

17. The method of claim 16, wherein the amount of glycerol is in a range of about
5 ppm to about 1% (w/v) . '

18. The method of claim 17, wherein said microorganism belongs to Bacillus

species.
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