0 7 OCT 2005 METHOD FOR TREATI NG ORGANI C WASTE BACKGROUND OF THE §B8N/ERBON
5 The present invention relates to a novel nethod for treating organic
wastes, and nore specifically relates to a nethod for producing a feed by
using organic wastes and oils as the raw materials to forma
koji-fermented feed. Additionally, the present invention relates to a

met hod for treating highly ‘concentrated organic wastes with a BOD of at

| east 10, 000 ppm such as sake |lees and 10 food scraps, and further rel ates

to a crude fiber faeRETION FORTREATINGORGANIOW ABTRI ned by treat ment
wi th the above-described treatnment nethod. In recent years, the probl em of

how to treat waste fromthe food processing industry or highly
concentrated organic waste such as food scraps has becone one which has
bearings on the public health. This is because they contain |arge amounts

15 of water and are per|s@g@k@Rog@ﬁfbgqhﬂgNg@Nqﬁgqous fumes in the process.

Wiile this type of waste is usually sinply discarded, the burial of these

subst ancgs resul ty. |0 ANSlL JeCAY LD, NS SOLLy ArORNChRR| a1 ge amounts of
nitrate-nitrogen i'ch can am nat e groun |ondlly, if

|nC|neratedandﬁﬁyspaﬁmggnem&te”dmwmwﬁkpﬁumhﬂgaﬁamﬁuﬁMg6@@mpolIute t he
at nosphere. Mreover, the anmount of such 20 organic waste i s increasing

annual |y at“ﬁﬂ&ﬁPﬁPﬂ?ﬁémﬁﬁﬁﬁnmqﬁﬁﬁ%#ﬁPékwhﬁﬁve ff8ds of fermenting organic

waste to make ferhahausﬁm Qhe rgﬁhh%néﬂelate@ﬁ%mmod\@%&ﬁgn figconposi tion
in order to enable arger anDunts of waste to be collectéd and recycl ed

have been pﬂ@p@wthdl%mmtes yitha p BODiwf at loast 19, 00¢pmwy eysh posalt 1E¢?énﬁods t he
treat ”E% S R4 sct:rg 5, anrq)ff} er’rela?tndtotatrgredde dBl IfI | cgm}gr?‘s%ir%gaq%{\e&lg t ed due to

the risk of sall en use ecause of the
sal t contenbbmnm&nﬁu@aﬁuﬁmwﬂgmhebm}&xaﬁﬁahn&ﬁ@ﬁh&ﬂﬁﬂre such waste often
has a high water content nakl rage and t Bﬁrt difficult. Asa
result, this type™dreepbxers ﬁBg’ vi 15 %%NE“? §§HP§W?§H$|ver n

the other hangsiy mﬁ@lﬁ@oﬁcémh@@e%aﬁ@nan@&icngs SUERrdpaNaIRERRGR i N0 30

fertilizer using mcrobes, but such mcrobes are not very conpatible wth
gar bage hawhidy bﬁagmsmﬂlthﬁmﬂlﬂl‘éhﬂﬂlﬂlsdhsh%hecﬂﬁ@héy eangain kprge provds t he range

of raw ygst GF ‘;vgl‘glt and3fk &%shable, generating malodorous fumes in the process. While
' this type of waste is usually simply discarded, the burial of these substances results
in their decay in the soil, producing large amounts of nitrate-nitrogen which can
contaminate ground water. Additionally, if incinerated, they can generate dioxins
and NOX, which can pollute the atmnosphere. Moreover, the amount of such
20  organic waste is increasing annually at an alarming pace.

Therefore, many methods of fermenting organic waste to make fertilizer or
methods for treating waste for decomposition in order to enable larger amounts of
waste to be collected and recycled have been proposed in recent years, but with
conventional methods, the treatments can take months, and their utility has been

25  limited due to the risk of saline pollution when used in large amounts because of the
salt content in the resulting fertilizers. Furthermore, such waste often has a high
water content, making storage and transport difficult. As a result, this type of waste
has not been able to be used effectively.

On the other hand, there are methods for making such raw garbage into

30 fertilizer using microbes, but such microbes are not very compatible with garbage

having a high oil content, so that there are limits to the range of raw waste that can be
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-1 07 Gu T 2005 treated in this manner. BRI EF SUMVARY OF THE IPV‘QJIQNF
The present invention has been nmade in consideration of the 5 g 7 2005
above-descri bed circunstances, and has a first object of offering a novel
means for rmaking effective use of the above-described organic wastes. The
present invention has the further object of offering a nethod for
producing a feed by efficiently processing the above-descri bed organic
wast es. The present invention also has the object of offering a feed
produced by tiefited inkhlis ataonee. met hod. The second obj ect of the present
invention is to offer a method for treating organic wastes such as sake

| ees and food scraps, es I i oncentrated organic wastes with a
BOD of at |east 10,000 p%ﬁibﬁ#bﬁbg¥gg®%£ﬁgﬂ¥Yﬂ¥uhfg in a short period of
tinme. 15 Another object of the present jnvention is to offer a method for
treating an or gahherigestieverdipamsdesrmedeny apsidergtionaf flege anount of waste
into a readi i . ﬁﬁmﬁggﬁﬁ@ ed in this
way. As g rgg%?§k§99 I f%gﬁ%ﬁ%géggggﬁﬁﬁﬁﬂg%ﬁg:achievinggﬁﬁggg&objects, t he
present apprakpgrtfedivesewethe dbdviabscribedanrgamicarseteadded when treati ng organic

waste with certai 20 npl ds,. the can .t sformthe _oils into fuel
and efficiently cgﬁ%@??gFWEﬁWPﬁp%tg%%ﬂﬁggﬁa%PhggPﬁ%ﬁFﬁ%Pg%# That is, they
found that Byodudikayded 8y BfitisnthSHréRMGIhEDUVERScribk@brghie waBd(S 0
dramatically inprove the deconposition and drying speed of the organic
matter due to the Thopigsentipvendiopalsahasithe obisctef pifesing Afeed rradusad Wtlfani ¢ wast es.
Addi tiongl | ypoikenaur prisingly, they discovered that when anmoni a gas and
acetic 25 acid are generated, the generation thereof can be prevented by

m Xi ng i n sone oi [The secoriviatbiertsf thelpeesad diventom iob offer] aanethed fonfeaiing t he
proliferation of putrefyin cteria.such as .acetic bacteria. The present
i nvention 0{?%?%‘%”%%?ﬁ%85§%§9Sﬁg%#?ﬁaﬂaﬁd% ?ﬁﬂﬁgg%gé?mmggﬁ%fising st eps of
m xi ng sai d oBfagRWasteyvatth & BODIOE it 1&astD)00D pan, ehihdidierae éffidiénidy B, a sho

period of time.

.15 Another object of the present invention is to offer a method for treating an
organic waste capable of converting a large amount of waste into a readily disposable
form, and use of a substances treated in this way.

As aresult of diligent research towards achieving these objects, the present
applicant discovered that if oils are added when treating organic waste with certain
20  molds, the rnoids can transform the oils into fuel and efficiently convert them into the
heat of fermentation. That is, they Ifound that by employing oils as energy sources
for the molds to dramatically improve the decomposition and drying speed-of the
organic matter due to the mold, it is possible to efficiently treat organic wastes.
Additionally, more surprisingly, they discovered that when ammonia gas and acetic
25  acid are generated, the generation thereof can be prevented by mixing in some oils,
that is, the addition of oils can inhibit the proliferation of putrefying bacteria such as
acetic bacteria.
The present invention offers a method for treating organic wastes,
comprising steps of mixing said organic wastes with amold to obtain a mixture, and
30  allowing said mixture to ferment and dry, wherein the oil content of said mixture is
at least 2 wi%, preferably at least 5 wt%, more preferably at least 10 wt% with respect

to the water content of said mixture. In this way, the heat of fermentation of the
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30 allowing said mxture to fernment and dry, wherein the oil ? é f i
said mxture is at least 2 % preferably at least 5 % m)rertt) Q %1§
at least 10 wt% with respect to the water content of said mxture. In this
way, the heat of fernentation of the -2 0 7 O C 12005 nold can be used to
efficiently dry the wastes. According to a first object of the present
invention, a feed is produced by adjusting the oil content of a m xture of
organi ¢ wastes and koji nold or koji to at least 3 Wt % preferably at

| east % nore preferabl | east 10 wt % and allowi ng said mxture
to fem%%anéwdm@#seefgcw%y@wéwaswme feed is produced by mi xing together
organi c wastes, oils, koji nold or koji, and allowing the koji nold to

b oren, sokcanigh oo aaLeie T af b aieh D0 AR Msniic L1

p SSi

or ganf¥t ﬂgé’? g@‘é@t‘ﬁe Bfg %ri”b‘ﬁl ste %@Hm"]ﬁﬁﬁ’rt]f%'rtﬂﬁ Eastéc%ﬁdpw&f% Y fhieestt ype
of mef hetd %, rravregpre feegdy altllmstlocwt ?cmf mwmgobatmmlxﬂl& td kemeht e das

conve an be ect]ve SI nce
Crb nRier Bty e PERIs DISRREARY 25 e 1 aShb it stleS s befheRL Bk she

treat ﬁ]ﬁlwlggﬂm/wglhd)@mf@m&mthﬂw&bes so that while a portion of the
organic matter is deconposed into carbon dioxide and water, the npst part

i's synt hespgedididt gildMas rﬂ%@léﬂts R QSIS thé’"?:‘réc%séx% Qgee%”i‘?iuﬂfg%nﬁf wgétgsgsi ' ve

enzynes .are secreted for gestive consu result, a 15
hi gh RatiFyes sy CQ%quEaR‘RHPE%?HECSW%SEﬁStCQBI @mg@wmw to livestock and the

like is obtained. That is, while the treatnent of organic waste by
nm crobes hbsrtteomuentéwndihf yo tibetypé of niclird, piw pabapeplivieikixogndanmdrmst es,

2dl 1 v RERAEEL RS Bl B PASER RXERNRIRIn tne or gani ¢ waste

into feed _which can then be put to effective use. 20 In the present
i nvent i on, Fethesmaree sigse thei metbedief the prosewiduveantianineskes fiserafebafienol ynsteadiof ol d

from ﬁéeﬂfﬁ@ht@ Bgh tERAPYARHE HidlobYs, sbhtﬁatf FRITERL FHrdigh o@@ﬂa fahicO8 ér%' on
due t (F)l{? no) aﬁ 811‘? rral nl¥ uthfe for deconposition o starc but
in t h 08 I0foGALPRY gigxt Tl Bie dnopt part dnsynshesized mig myenobiaf ﬁrqt%%
fer mawhﬂé loge amdm’ﬂeaf d@eﬂtﬁreadﬂzﬂﬁes &m&@efebﬁfoﬂ(@ugbstﬁe|cdns’iﬁki])tﬁl)ﬁnﬁ'sl Iﬁ&e&ﬂ!e a0i l's
a e re I

a1 il SRS yhuuk VAR RGP 5Pae b BTN B B & olaig®t ne
0| | s &hat ias “diltﬂe ethe rtgeptrs@urcnfeong@md reastd bg ahlcyobes has conventionally been for the

purpose of breaking down wastes, the method according to the present invention enables the

generation of active ingredients by the koji mold, thereby changing the organic waste into feed
which can then be put to effective use.

20 In the present invention, oils are used in order to produce a feed fermented by koji mold
from organic wastes. Conventionally, the fermentation and heat generation due to koji mold has
been mainly used for decomposition of starches, but in the present invention, the oils are used to
assist largely in the fermentation and heat generation. Since the koji mold can consume the oils
and efficiently convert them to the heat of fermentation, there is no particular need to add

25  nutrients for growth of the koji mold, and the oils act as an energy source to dramatically
increase the speed of decomposition and drying of the wastes. Therefore, there is no need to
specially add starchy materials even to wastes such as raw garbage with a low starch equivalent.
Furthermore, since there are few microbes that can consume oils in



i ncrease the speed of deconposition and drying of the wastes. Th r.gf&ﬁ,

there is no need to specially add starchy materials even to waste icr?i?%%

raw garbage with a | ow starch equivalent. Furthernore, since there are few

m crobes that can consune oils in O 7 OCT 2005 nature, the koji nold, which

is relatively susceptible to contam nation wth other mcrobes, can be

grown with dom nance. The adjustnent of the oil content should preferably

be done by intermxing oils, the amount of oils normally added being

preferably at |east 1.5 wt % nore preferably at least 5 wt % and nost

pr ef epaipiey thetkofiapeld, whichtis gglaivelnsusaentible tooeanéamination wish wihes aicrobes; gami ¢

vast ebe TRviOifh 8&BHahdt. (TR RIGSABH bNURNSI RBnkAN sRRAIP hrdYbYREGR: bPng as

they are ahle to . achieve %/h obla_ﬁé{ O(_I thqe?, pres%rrlt invention, and can be

chos eMETBHNG iffgths Amagat o 8@%&18 Yopddefl; hedeapregsiratly abfeagtohpiats gise

t her epefersbiyret leasa 5pites, aidembddh @serablyain laastel 0r wetdi dfthawater edbtant of tHaGhindd ng

edg bl [ Qﬁil:%va?ﬂé(:h as frying oil, lard, soy oil, waste oil from neat

procesgl ng or olive oil, 10 or cutting oils, with those having a boiling

point of at |east 100 C being nost preferable. Wen preparing a feed,

edi bl e oi | heapds ppesk by disl present aivienberalciy be tdf anyraypee an lanigeaspthes eret alilevent i on

refer fil t Vel 1 Loul ar.

Aaper o e B e St o ATyt “HBL bl ety or

Monas®iferailse g am lﬂnﬁaﬂ@r@?eﬁ%@efeémnhﬁi%ﬂmw%@ aredraaiiby gEailable vi ty,

Lurt hfﬁ:ﬁ:l_uﬂmg' rugl_ilzlsllé g}lmisl%‘dh aés-‘g@ﬂiK_ 3961{1},! 168, %&V@il,&wéé@é"ﬁpﬂbﬁu%éﬁpfﬁi@ﬁﬁ i bl dlE7e@MRNON |
chii (available, fram Kirl . e ave a_ hi

ot - Qoo Pl Ml PRy« Bl poiE A BarSELod & poBiandiuPrgitate) When, o

avoi despaug a feed, leditilnaild 4re prefahbleonvent i onal fertilizer plants to process

them However, by wusing this type of koji nold, which has a high oil

q . o0 . R el
econposi ngq&Rbhallyy the%n&‘ﬂ%l;%ééé\%ﬂeﬁbn% uiVegﬁ‘?IPfe'fers ‘EcPﬁfaﬁ{%to%B?l%ﬁ%@& {\C}%%gn%l ds

f
treat<(=d. Additionally, the e used 1 n conbination W .elﬁ
whi ch(eRlAs)s DRIy dsrergt/lus nMokescas Jdngrsand; Rizqpuscsshichadspergillig and/on
seC]?nMogbjcﬁﬁ ng@fzhc%s'@ﬁ \@iﬂﬁ?@éﬁreh@;/ﬁﬂ_tﬁa?ﬂ}[g ﬁr}ﬁyl@éegaﬁﬂ sﬁp%msa@ivﬁy,dﬁ@ihbﬁ laﬁ%_ﬁg

er y, a 0 a r,x, rial. O 10orm, m ure, n a .ad. 1S
P R4S PP Bl AR s ot vy A e droro R PR of
| n t hKegaaleer Kihehave gaiglroilvdsdoensismigl abilty ahd cabbeuseé effecirvietie Woirmaldy) oflsount
such .S W% Y, - %W th
res pe%:%aaﬁgffl? ﬁg uﬂ?ﬁ%ﬁ{ﬁgﬁﬁpgp&dﬁ%@ E%EW@I,&?I%%@{%%%? t%élgérﬁg?ﬁ% Usél in
t he tyeeRg Hantypaef ot naglds whichrhes ertigh pil eleeoroposing ability, a waste with a high oil

content can be effectively treated. Additionally, they can be used in combination with other
20 molds which can suitably assist in the decomposition process.

According to a second object of the present invention, an organic waste and oils are
preferably added to a matrix material to form a mixture, and a mold is grown in the mixture to
treat the organic waste by fermentation thereof,

In this case, the organic waste should preferably be provided in an amount such that the
25  water content is 20-70 wt %, preferably 20-40 wt % with respect to the matrix material.

Additionally, the matrix material used in the treatment method of the present invention
can be of any type as long as it is capable of achieving the object of the present invention, but
should preferably be a pulverized ligneous material. For example, sawdust, wood shavings, and
their mixtures are suitable for use.




can be of any fype as long as it is capable of achieving the object of_

a¥al

t he
present invention, but should preferably be a pul verized |igneols/ GCT 2005
material. For exanple, sawdust, wood shavings, and their m xtures are
suitable for use. -4 Additionally, the nold can be allowed to occur
naturally in the mxture, or positively added to the m xture. The anpunt
added should be in the range of about 0.01%to 0.1 %of the total dry

wei ght of the mixture. According to the present invention, the treatnent
process is usual | $dditignadlyrihd moldgan ey dlowedtomgam natherlly tosthe mectae.guini ¢ waste i s
being treated,.. s of th or gani t nd . 0ils c be added as
needed. Her ggﬁ?‘%gfvxﬁig?ér f%gﬁ A XIeurr?' aﬁhg gﬁglé ¢ %igjde\é%%wg%%ep'f]éh mented ?%Ouﬁec essary.

I n the processhay.nBbhthd tadadeyr deiglg of hetnliguft esent i nvention, the mxture is
preferably adjusted tg 50 C or |ess, preferably about 40-50 C. This

tenperature 10 reGHOHINS taiIaient ipreatien A tipamenperpest inBsprallyavent i | ati on,

and it i§ eshRaLAlspfoceGsANMARMEE el RlcQWsRHTNG ikatdd, hedBheibs baval | abl e
fromthe exhaust heat fromthe generator of the ventilator. Additionally,

once the kojpiganigdstharyl ¢ils carobepddedd ghridededr nidere.dlnd roriribh egterisl can albe heat of

fermentatio to dry so as to result in a feed with a water
15 content %%%‘%&Eg%a%g?frn\é\%%{ vel , and this can be inproved by maki ng proper

adj ustment s t o t hin thppedessiiigl mktive hecofdingyty tHegraerd idventidhethe amttidead i on of warm
air. The final water content of the feed should preferably be about 30 wt %
or |ess, pr&fEFaly ?d?u%‘ﬁl Q9o Iesgpeterably abpus £0-3) gfo efipiePaBBEt 15 wt % or

I ess. Fupt hedoiRki6n sHolid fiEreRbE B PhrfdrM@ BY {@Rilatich, hReH sQbfadailed by the 20
above-descri bed processing nethod is offered. This feed has an extrenely

hi gh nut ri conyeeientyablow wagndlry air which islaiveilablg frodbeiéxhepst beaf frgagheock such as

cattle, swne and oW .lgtglrtherrmre, when using a matrix material, a
mat ri x mate%l ae?ERobqt al nee%tl y treating organic waste can be used as‘a crude

fibrous feed. Si nadditisallyainice thi ki ridé begirsitd groasand fere@nigyn kegins,ce, the oil s

are consurrelctilb&réd eruced._ I\/breo*ger, t he feed 25 | contain |ipases from

| 1
the koji no e Femgtpeoncarses g 2aste oLty Fas 9 pestl adesd Rt 2 ¥Hf's probl em
can be qenplaiialipeigwarenn® A addhishieh RiRpRIEELPhalihPgeps SO that the

adjustments to the speed and level of drying due to the ventilation of warm air. The
final water content of the feed should preferably be about 30 wt% or less, preferably
20 wt% or less, and most preferably about 15 wt% or less.
Furthermore, in the present invention, a feed obtained by the

20  above-described processing method is offered. This feed has an extremely high
nutritional value, and is suitable for feeding to livestock such as cattle, swine and
fowl. Furthermore, when using a matrix material, a matrix material obtained by
treating organic waste can be used as a crude fibrous feed. Since the koji mold uses
oils as an energy source, the oils are consumed and reduced. Moreover, the feed

25  will contain lipases from the koji mold. While oils can cause diarrhea in livestock,
this problem can be completely overcome due to the presence of lipases, so that the
oils can actually be used to raise the nutritional value of the feed and promote the
growth of the livestock. Furthermore, the action of the koji mold also leaves large
amounts of other enzymes such as amylase, protease and active

30  oxygen-decomposing enzymes in the feed, which can then largely assist in digestion
by livestock to which the feed has been fed, thereby relieving stress. Additionally, it

also has the effect of suppressing the foul odor of livestock excrement.

5.




oils can actually be used to raise the nutritional value of the feed and
pronote the growth of the livestock. Furthernore, the action of[hﬁe%@bj&ﬁ5
nold al so | eaves | arge anounts of other enzynmes such as anyl ase, protease
and active 30 oxygen-deconposing enzynes in the feed, which can then

| argely assist in digestion by livestock to which the feed has been fed,
thereby relieving stress. Additionally, it also has the effect of
suppressing the foul odor of livestock excrenment. 0 7 O G 2005 Furthernore,
whil e |ivestock fEdthamnde, cuiltlxpsiddidedfrsiacontaitiog uhaturgtedifaitylacidscan have
reduced neat_qual it ue to yellowing or the |jke, treat. - W ih koji nold
reduces the C%nnoaﬁrﬁfedé?e%u%?g?h%lg@éﬁ% )ée??‘f/nngé’f S 1 ll<Gt" %ﬁ%ﬁnﬁﬁvﬁn@% ﬁ‘\é'ldl i vest ock
fed the feededuads thh@nduinesRmbatinarea RittyQpidg diad gime] thelidktotyfed the Bl EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a graph show ng the change in body
wei ght of pichepegent Ryreationgeer mgHiaEdlity s a nmixture of the feed of the
present gnvention and a standard feed, and (B) only a standard feed. 10

Fig. 2 is a graph show rﬁlﬁmﬁm%&@ﬁﬁﬁ%ﬁﬂg‘ﬂhﬁ&gng rate of chickens fed
0

(A) a feed which is a mxture of the feed t he present invention and a
standard feed, ( . feed ich i.s m_xt.ur.e_of | 1-termen food scraps
W t hout any addedgg?fgaggﬁgsd“gP H‘§Eﬁ%Fggﬁ@y§ﬁ§h§%#%%%¥vﬂga%%gndard f eed.
15 DETAI LED whihGRA RbdthlofOhe feettod thd/EenCiivditioe bed Osandardt ) sredBpnbodi nent s

of the present invention shall be described. In a preferred enbodi nent for
achi evi ng t Rebfastasdargpedet  a nethod for treating an organi c waste by

m xing woth nol d %Q;ﬁ%%@%&hsﬂ&ﬁn&&%chﬁ@&ﬁﬁﬁ@q%?%ﬁ @R of dickehs agl] usting the
oil content of the mxturé so as to becone at 1€ast 3 w% preferably 5

W % nore priéjefabihich b anisbuv of therfessiné e presentlinreplicnend g olardand fegd, t he
mxture. 1N @ PLEf Shiied SIRAUIERLC O AR RLSKL NG MG 5500 gl ect @

met hod for tr'eating an organic ste 1 nvolves ‘adding an organi c waste and
oi | s to a nahdiaxtand@t &edand (O dhlyravtadaiddddr €, then grow ng nold in the

m xture for fermentation

15 DETAILED DESCRIPTION OF THE INVENTION

Herebelow, preferred embodiments of the present invention shall be
described.

In a preferred embodiment for achieving the first object, a method for
treating an organic waste by mixing with mold to ferment and dry includes the step

20  of adjusting the oil content of the mixture so as to become at least 3 wt%, preferabiy 5
wt%, more preferably 10 wt% with respect to the water content of the mixture.

In a preferred embodiment for achieving the second object, a method for
treating an organic waste involves adding an organic waste and oils to a matrix
material to form a mixture, then growing mold in the mixture for fermentation

25  thereof.

First, with regard to the organic wastes that can be used as the raw material
in the present method, this can be, for example, raw garbage, waste from food
processing, waste from livestock breeding, raw sewage and waste from quarantine
stations. Additional examples include highly concentrated organic wastes with

30  BOD (biological oxygen demand) exceeding 10,000 ppm, such as sake lees, juice pulp,
food scraps, beer dregs, tofu lees, the distiilatory effluents of distilled spirits,

excrement and the like, these substances having a water content of at least 50% and

8-




25 thereof. First, with regard to the organic wastes that can bej§e§ﬁasgﬁ%
the raw material 1in the present nethod, this can be, for exanple| 'r woe
gar bage, waste fromfood processing, waste fromlivestock breeding, raw
sewage and waste from quarantine stations. Additional exanples include

hi ghly concentrated organic wastes with 30 BOD (bi ol ogi cal oxygen demand)
exceedi ng 10,000 ppm such as sake l|lees, juice pulp, food scraps, beer
dregs, tofu lees, the distillatory effluents of distilled spirits,
excrenment aheing paishablee, Thdigpeofsubetcansesbivanly pdeciedwadann borseént of at | east
50% and bein erishahl e. .The e waste can.he arbitrarily selected,
and can be AeaRtrdAgiuS o Lo ES, Mhest BRE ST ARERMAENK 0 oo B e
rich in am pgsea@iedsutritbhdRalué @ifsels. their nutritional value as feeds. Raw
gar bage includes, for exanple, cooking scraps and |leftovers from 5
restaurants or hoBeguPere inguslss fonexpmpleicaekingssiags rdefiRyes fromor  exanyl e,
waste from pRab REQFeSSkgds. distillatory effluents and waste from seaf ood
processing, particularly fish broth and fish viscera from seaf ood

processi ng, whi chFepdereepringavastt iaghdles éorpvadplé, vonte fiogtmeabprgeesgiment | onal |y
di scarded duti.ng th rocesse eaf ood .producti on. C ut .10 is not
featr cted ey myBhe SERaat AR aRR BIRREh AhRarr BafoRAba ™0 o1 Ty "o as
cont ai ned i fisprieRedtadscaal padessing Whiditrysepagnd detieadv@l fess fishpr onot i ng
factors, and these can be put to effective use. Livestock breedi ng waste

i ncl udes, f 6rd espxpptiorally discardgd duringrthe progessed geafpad prodyction Rrpgsssof¥edi ng of

l'ivest ogl a§sﬁ’&{réstri@éd%&%%ﬁ@ns.1th@ﬂ%&&%dﬂ%mm&dﬁﬁ‘a{eaﬂtﬁggﬁge ysed can be
excrenent fromlivestock suech as cattle, horses and fow "which is

gener at ed i monthined inpeascessedksepfoddiare highlygegardrsl ae gromeiypremoting fagptser ani mal s as

wel | as human Th uld preferably be sterilized by steam ng or
the like i nmé?géasfe g%g\@ﬁér%g?%f\k}gm{eﬁ%?r preservability and safety. 20 Next, the

oi |l content is adjiisited bekefmgaiang ireludtd) eorbyiaelobll wpsd ¢ wadihe oil content i s

normal |y added si lt%/ﬂﬁby adding oils in the case of waste other than raw
gar bage or GR¥ETRF regqlingg {isgsiosk psavelles SHERITFEs of oil .

15 Additionally, the raw sewage used can be excrement from livestock such as
cattle, horses and fowl which is generated in the livestock industry, or the excrement
of other animals as well as humans.

The waste should preferably be sterilized by steaming or the like in order to
improve their preservability and safety.

20 Next, the oil content is adjusted depending on the type of waste. The oil
content is normally added sitﬁply by adding oils in the case of waste other than raw
garbage or the like which contains large amounts of oil.

Here, the oils used may be of any type which is available and appropriate
to eat, including fryer oils, lard, soy oil, waste oils from meat processing factories or

25  oliveoil. This is because koji mold secretes lipases which decompose cils that are
insoluble in water so as to become water-soluble fatty acids, which can then be
accepted into the mold cells and used, thus being capable of decomposing both

- vegetable and animal oils. Additionally, as is well-known, the waste oils, in the
form of industrial waste, are coming to be recognized as a pollution problem, but by

30  using the above oils as waste oils, this problem might be able to be effectively
resolved.

.The oil content should be adjusted so as to be, in the final mixture, at least 3

-7-




Here, the oils used may be of any type which is avail able and appropriate,
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a feed with a water content of about 20%or less. In step a), the water
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content of the waste of the present invention is not restricted.

20 After introduction of the koji mold, the action of the koji mold will generate heat, thus
gradually raising the product temperature.

Subsequently, it should preferably be kept at about 35-50 °C in an isothermic tank, with
cooling by aeration being effective. Additionally, ventilation with air heated to 50-60 °C is more
effective for drying.

25 When the koji mold begins to ferment, the moisture evaporates due to the heat of
fermentation. Therefore, the water content of the feed can be adjusted as needed. The final water
content of the feed should be 30 wt % or less, preferably 20 wt % or less, and more preferably 15
wt % or less. If the water content of the feed exceeds 30 wt %, the overall amount becomes high,
making storage and transport

30




20 After introduction of the koji mold, the action of the koji mplg ¢t 1705
generate heat, thus gradually raising the product tenperature.
Subsequently, it should preferably be kept at about 35-50 'C in an
isothermc tank, with cooling by aeration being effective. Additionally,
ventilation with air heated to 50-60 'Cis nore effective for drying. 25
When the koji nold begins to fernent, the noisture evaporates due to the
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If the water content of the feed exceeds 30 wt % the overall anount
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vul neirngg?%dﬁgd h%%%ﬁ?ft%ﬁ%%%%?egg]uﬁm%g#é&ﬁlgég(r?és directly capabl e of being
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decreased, .preferably when the ter content IS 9 The water

cont eWt‘tE@zm@b afﬁﬁf%%@nanfi&h]éﬁ%gg?@%tﬁ fofadrmpenntistadesr ring in a materi al
with a high water content, and this can be repeated for a nunber of stages.
The mat ri xThatmatriamatesigl thay be ofiayy typpéndlidihg dibrgs fuAeQuls amtbéteich aSeriil]

arainean y LR 0 o P e
ou p. CETIEL peU iy HMARPLERRL WDl 6 B SRR walBChal B4 D98 apdan
ale shifyshraanterioderls haitabigyere samidest andewpod phavitigsn Hefe, tthee propattionxofithe er i al

W th pRepesbtetial WHE r&fBMnb B ahbGnQF gﬁ@b%ﬁﬁ%%&té&h%%l%%&%&@ g St hat
after .m X|£%Wﬁt he water content of the mxture |s - 70 % preferably

20- 40184, e copientof theamixbia is 2449 B8 "o orefgrakly 20-HbWHY n t he past, wheat
bran has, for exanple, been used as a matrix. However, while the surface
area used Wdrilegwasié hap beehitrearddising et melteinythd pabtanbeati trad hay, Cas&aaiplojheat

't sl PulsBl P BRI ool R B S P ISP wneat
bian largeeinfthe cangl vdwatbray apd darge empintaof orygendireratddad fort suel igremth) wheat
di 11 Grahlitsb@ i$ SRPLY 180 QUK e bd Q8se NP GRALNAL Wefeht of the wheat bran itself, thus
causing poor ventilation and making it extremely difficult to supply enough of the oxygen that is
required. In contrast, in the case of ligneous matrix materials such as sawdust used in the present
treatment method, the specific gravity is extremely low at 0.25 as compared with the specific
20 gravity 0.5 of wheat bran, so that although the surface area on which the koji mold is grown
becomes even larger, the material itself is relatively hard, and the proportion which is
compressed by weight during the koji producing process is extremely small, the spaces are
passable throughout all steps, and large amounts of oxygen which are needed for growth of the
koji mold and the like can be supplied.

25 Additionally, koji mold is especially suited to being the mold used in the treatment
method of the present invention. This may be that produced from koji as is normally used, or
may be in combination with other types of molds or the like. The seed koji can be in the form of
fermented rice bran or seed koji can be added
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extrenely low at 0.25 as conpared with the specific 20 gravity 0.5 of wheat
bran, so that although the surface area on which the koji nold is grown
becones even larger, the material itself is relatively hard, and the
proportion which is conpressed by weight during the koji producing process
is extrenely small, the spaces are passable throughout all steps, and

| ar ge anountdirealy. oRygartiondilychiglateapaaedeshicaies Buvehédn wéd oheeatikgj i ol d and

the like can, supplied. 25 Additignally, koji ld |s especially suited
o bel g ¢ NS Bk HreaRE ME St R o sgE b ThRe PRl BRI | nyent | on.
This may be hidbesRi @y GRGCH FeQRH0<0] dr hidPer &MtlleﬁlelA#SQQQ n@hber BRY be in
conbination with other types of nolds or the |ike. The seed koji can be in
t he form of calpdesnwhiciebiasbeeecohyidgiedbio be merr qdsftivec diowrwerathded 0 7 O CT 2005
directly avent | . RLgh- r ] 0. used for
treati ng5 ﬁﬁ%ﬁ%&@%ﬁéﬁﬁagp !é&g&gtrhg%%?8%%?8@%{1%%%;5%%%3 Qgﬁ%aps. These

hi gh-t enper ahaugbt toive oxjobhesfoufetmadnkafion rse tia€ thie peodatt t&bpdcatore chm glopr , and burn

extrenely | en er of Lories, which has beep considered to be nore
ef fecti ve. Aty g ﬁ%w*éiewf@r‘??{f’a' %?Pé'mteml’&‘iﬁt}ﬁ‘é@" fegRrin df_By

evapor at i on cgieast, itdigh MAidid adds Qlleddalve h SomphHIR oW RrdightdtRgUI 1 ed for
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supplied. That is, while aeratiop s .performed during fermentation (e.g.
when 1 or et A STERA Sreri g pOF il pergie o B st o y i nut ) but
if this is prRiclBERA: ©Rshhi@ho &apRaial MEthe BrpeMRes cantB@beldi’ tHe0St due to
evaporation, and the tenperature can dip below the optinmmfernentation

t enper at ur e.OPAEE fPEaggiafion feRperghiEe-alts eyl pirgliapersaringrrediof K45 ol d is
act ual | iof ashah i At Aak: @l RhSPrbRIRGLAYS Byftgsobes. Furthermore, koji
nold can grow In a water content of about 20-70 wt% in a |igneous matrix
mat eri al . | n part ifotthamoers koji589d on gresm,a wite coiesttof sleubki0wittaingan be hel d

f, g 9 g?:jowk g J igligngomél Tna th[{m (Iertlall.n % %ar}gcﬁgrf)llf éJ"/?érqgslsRQe r?lgistrl?recgchplgfschn Lt’g this
held to below 0.9, thus inhibiting the proliferation of microbes. In this regard, koji

mold can be grown with low moisture activity of less than 0.9. Additionally, since
20 theresin has an antiseptic function in a ligneous matrix such as cedar or cypress, the
growth of microbes can be suppressed, thus leaving the koji mold unaffected by
 growth inhibiting factors.
Furthermore, in order to grow intermediate temperature microbes such as
koji mold capable of being used as fermenting microbes, sterilization of the culture
25  medium has conventionally been required in order to remove toxic microbes and the
like. Such sterilization can also result in the elimination of useful microbes.
However, since those microbes which are capable of secreting large amounts of
lipases will be more well-equipped to survive than such toxic microbes in the
extremely limited environment of a ligneous material and oils, there is no need fbr
30  sterilization, and the interaction of microbes such as Mucor and Rhizopus will further
accelerate the speed of treatment.

Additionally, while the odor of ammonia and the like which is generated
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S|gnr&epaaﬁﬂwnqﬂﬁamﬁﬂdbeh&kdproceSS|ng speed, while on the other hand, the
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Here, the mold growth rate can be made faster by further adding a small amount of
starchy material such as wheat bran or the like. While the growth rate will become faster as the
added amount is increased, the risk of decay will increase in inverse proportion thereto, so that

20  about 10% is an appropriate amount.

As for the oils added in the above-described method, the use in particular of waste oils
allows the organic waste and waste oils to be treated simultaneously. That is, koji molds and the
like secrete lipases, which enable them to decompose even oils which are insoluble in water to
become water-soluble fatty acids, which can then be incorporated into the cell. Therefore, they

25  are able to decompose even the discarded oils from food processing and used cutting oils, and

this has been confirmed by the applicant.

The above-described oils should be added in an amount of at least 3 wt %, and preferably
at least 5 wt % of the organic wastes added as nutritional components for
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15 speed will not significantly increase even if nore than 0.1%.is added.
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nold gromh rate can be nade faster by further adding a snmall anmount of
starchy material such as wheat bran or the like. Wiile the growth rate wll
becone faster as the added anount is increased, the risk of decay wll
increase in inverse proportion thereto, so that 20 about 10%is an
appropriate amount. As for the oils added in the above-described nethod,
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20 When treating organic wastes by the above-described methods, the principal expense is
the cost of clectrical power for the ventilators used for ventilation. This cost is extremely low as
compared with the case of other treatment methods such as dumping into the sea or forced
drying by means of fire or the like.

Additionally, the ventilation is performed by ventilation cooling- while inverter-
25 controlling a turbofan with electrical power from a microturbine, but if the air which is blown is
made into hot dry air by thermal exchange of the heat from the microturbine with the outside air,
then evaporative heat will be taken from moisture contained in the koji mold without raising the
product temperature of the koji mold, thus enabling the product temperature of the koji mold to

be held within a
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the like growng on the surface, which was to the cattle's |iKking. e
Furthernore, since the resins are consuned by the koji nold, nog&hﬁﬁyeimﬁ
were observed in the state of health of the internal organs of the cattle.
That is, the use of koji on cedar and cypress chips which were not able to
be effectively used until now has resulted in a useful crude fibrous feed.
20 When treating organi c wastes by the above-descri bed nethods, the
princi pal expense is the cost of electrical power for the ventilators used
for venti | atpredeteriffried rogs by mgnimalthienieg.y | ow as conpared with the case of
ot her treatnment nethods such as dunping into the sea or forced drying by
nmeans of firékégqiégali ke. Additionally, the ventilation is perfornmed by
ventilation €00 while inverter- 25 controlling a turbofan with

el ectrical power froma mcroturbine, but if the air which is blown is nade
into hot dry air bByerehslpnaiameles tthgeresnt inmentine shallbe dercried imgletaibt ur bi ne wit h
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contained in the koji nold wthout ‘raising the product tenperature of the
koji nold, tdrmmedmatyritiondn arlyevagr oduct tenperature of the koji nold to be
held wi-thin a 0 7 061 20005 predeterm ned range by m ninmal bl ow ng.
EXAMPLES Henaaﬁbgmg exanpl es of the present invention shall be described in
detail. 5 It wll be understood that these exanples are not such as to
linmit the scope of°0difess ofdinugrieitients 38 terson cithingeilangdd(0 g phesgrfoiéwere50 |iters
of liquor ef i.ter ting. oil . 100 g of seed koji were
m xed into f%%gﬁg&§$0§ggﬁki%§§?%é% a%ﬂm@érfﬁétgggg .%ﬁget feg time, the

wat er 1010c ordostent wasbaliGoh. 3886 waklplaedins cphtai@dviiizoad eaiththir@tsihingi t h good

warnth retaining. propertfies, and let stand at roomtenperature of 30 C
Then, heat HEG hetsoa‘%get Sﬁ‘ﬂﬁéﬁrﬁ?‘ﬁée‘%ﬁffaé‘fre P930nGur Shendigathsgan the pr oduct

t enper at ur e deas@tell GAM13 Roes, 10 tAPHEprodRLRGRSIAR r¥se ol sRPEQAMCE. t enper at ure
was controlled so as to retain a tenperature of 50 C or less while

appr opr i at el Spbganentvahe prgduct Bmpgratig ves ephtrelledish es tedetinjadgempstatithe koj i, the
heat had songpwuhat .1 gﬂggqggggmﬁ%h%n gﬁ¥lﬁontent fell to about 25% or

| ess. Upon adding 70 liter i‘quor ents,
15 40 hours after the addition of the koji, the heat had somewhat receded, and

the Water content fell to about 25% or less. Upon adding 70 liters of liquor effluents,
the water content became about 50%, and the heat generation once again became
more active 30 minutes after addition thereof, so that the ventilation was resumed to
control the product temperature to 50 °C or less.

20 After 24 hours, the heat had subsided, and the water content from the
liquor effluent had mostly evaporated, so as to make the water content 25% or less.

Thereafter, these operations were repeated daily, whereby 70 liters of the

liquor effluent were able to be processed each day practically to perpetuity. When
the heat became weak, it was found that the heat generation imumediately resumed

25  with the addition of new waste oils. Additionally, 3.5 liters of waste oils were

sufficient to treat 70 liters of liquor effluents.

Example 2
50 liters of liquor effluents, 30 liters of frying oil and 100 g of seed koji were
mixed into 100 kg of wood shavings and well-stirred. At this time, the water
30  content was about 35%. This was placed in a container with good warmth retaining

properties, and let stand at room temperature of 30 °C.  Then, heat began'to be
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t he water content becane about 50% and the heat generation once jg%ipr-r 9005
becanme nore active 30 mnutes after addition thereof, so that t@u v
ventilation was resuned to control the product tenperature to 50 C or

| ess. 20 After 24 hours, the heat had subsided, and the water content from
the |liquor effluent had nostly evaporated, so as to nmake the water content
25% or |l ess. Thereafter, these operations were repeated daily, whereby 70
liters of the liquor effluent were able to be processed each day

practi cal | ygérergperaiet 12iHoyrs, s0hken thetphel urttainpéreiuammesateakds Ctto #S". f ound t hat

t he heat generation imedj ately resuned .2 ith the addition of new waste
oo Aot PRt bRl G foniled 6 BT b ont 90

liters of | bmocoefeggmmag rog){ﬁﬂ?k/&lﬁ?atﬁg_ liters of liquor effluents, 30
liters of frying oil and %0 seed koji were mxed into 100 kg of wood

shavi ngs and’ wel | 4&hqueyasigr thAﬁgcii??Rstfttheﬂ@fr thetheathad spnesdhatiserdetitndas about
35% Thig ‘Q’ﬁ%»g:}[t&%&gedt@ellaco%‘%w&fl?s\é‘ﬂstﬁbeg‘ﬁgﬁrex%ﬁﬁ D of 1Rjufl Biees, PYOperties,

and |l et st roomtenperature o 0 eat began to be -13
gener at ed atheoraté2ottentbsgame @bduh &1%, tahe theheatgeterdtionpeeagan becrmge from 35 C to

40 C. Subsequent | t he pr.oduct tepperature was ntrolled sp as to retain
a tenperatu re?f%“’%‘d@”@mdﬁeg‘?f@égg i “ﬁg’psf’gkba?f t"&‘r*;ﬁ/a\?é‘ﬁ‘{af SEMEYC 40 hours
after the adg{itfdlg@pgdeMQn hture tb BEeecheadss.had sonmewhat receded, and 5 the
wat er content fell to about 25%or |ess. Upon adding 70 liters of |iquor

effluents, the wéfler24dontche habbadrbudrsuindboytarfgnendraREe generation
once agahn REGATRuRGLE nﬁ:‘&%& étérgpé&e&?sa 8902 (8 waff HinkdnPF504 §186€0f . SO that

the ventilati'on was resune control the product tenperature to 50 C or
| ess. After 24 holhgeafteh ¢hebogterahions warbsipekdel] dailp avheteby Whlitens ottbeit ent from t he
10 I'iquor efflue had tly evaporated, so as.to nake th ter content
25% or | ess MU ugﬁtfvfeé%ﬁ‘f 't?é’g B 55EY a‘iaiﬁb%ag P\R%cg‘éau?’ gop%eélfeglﬂ&dal V. whereby 70
liters of t g hehiBdthe wdal) it folvRS Ratdll IRaf @nbittidiinaRERRY reaatedday
practically to perpetuity. Wien the heat becanme weak, it was found that
the heat gerdthehe slifompbapatattgoise stdditionally f5 liferert @3 PYOF'Sf new wast e

oils. Adlgi t is%@ilel‘lt%o tr§at50 1iﬂ.elts%|f ﬁqIR)f: eﬂ}@é{@ oils were

Example 3
Upon giving a ligneous matrix (koji) treated as in Example 2 to cattle as feed,
it was found to be highly to their liking. Additionally, no changes were observed in

the state of health of the cattle’s internal organs, and they also had no diarrhea.

20  Example 4
In order to observe whether koji mold had grown dominantly in the
materials treated under the present invention, a general microbe fest was performed
on the materials treated in Example 2, and as a control, water was sprayed on wheat
bran to adjust the water content to 35%, seed koji was added, and this was ventilated
25  for 3 days, after which the number of microbes was measured for making the

comparison. The results are shown in the following table.

Table 1

Matrix No. Microbes

Ligneous Non-steamed Koji 3 % 10¢
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15 sufficient to treat 70 liters of liquor effluents. Exanmple 3 L@qn ifvgg&
a ligneous matrix (koji) treated as in Exanple 2 to cattle as fee i
found to be highly to their liking. Additionally, no changes were observed
in the state of health of the cattle's internal organs, and they al so had
no diarrhea. 20 Exanple 4 In order to observe whether koji nold had grown
domnantly in the materials treated under the present i nvention, a general
m crobe test as_perforned on the majeriars treat inm Exanple 2, and as a
control, water \Rﬁ ag Brapdden-gfganipe&e/7 bran to hdjukt’ the watler content to
35% seed koj i-was-added—and—this—was—ventilated- 25 for -3 ldays, after

whi ch the nunber of mcrobes was neasured for neking the corrpari son. The
results arg e foll able Table.l Matri ou

Non- st eamsdr 0j i RloreS theb%ls%?xl% he prégeny ipyeKition Ak degby, F ‘%Bg:n il!?ﬁgeéi’ eaned
Koj i Suppressing iy m@bﬁ%&tﬁéﬁ’é0@@3@ﬂt®cr®h%emtmﬁwub$teltl1ﬂ@tlpnesent i nvention is
dearly capable of largely suppressing the proliferation of comon m crobes
even Wi t hoBtrtistrotd, iizadrii@nto Eouifirie hiotr ehuch kopr BRld has @edin oM theve wagbd koj i

mo d HE{%HQTSO‘M%: %cﬁa{%‘ﬁﬁ%&ﬂ gRligAof g’acﬁﬁ%?{] h—%tﬁrre& hﬂm%\%ﬁ&sﬁﬁﬁ%flﬁe%d R8s Bél ity
of each was neasure e neasuril an extract was
{ aken AT {1 FHFISH WS BT fRiSTah by Bn ShoERGFRlatoam 15 g0he wmpls Hyng

bi ol obiobeficab ahlineescdaiiant, iaosiarch sshnmnhwmhdﬂedahema)sataﬂdecbthelr&xtaoamctunﬁ(bf C,
and t g @é@%@ﬂue@cﬁ aftél HROSEarRr u?sf B mokaddOdl alfi’intgk«fg 35h %ae&ﬁéﬁﬁcl

at.lon enzyne va resu

d th
ChowneFmENAof oG TapRa T

ts are

10 Table 2
Matrix Saccharification
1hr 2 hrs
Ligneous Non-steamed Koji 17.67 24.59
Wheat Bran Non-steamed Koji 0 0

These results clearly indicate that koji mold is growing with dominance in the materials
processed according to the present invention.

Example 5

15 A mixture of 6 tons of wheat bran with 3 tons of liquor effluents was steam-sterilized,
then cooled to 40 °C. At this time, the water content was about 36%. 4 kg of seed koji were
mixed therein to form a koji. After 72 hours, the water content was about 17% or less. Upon
adding 1 ton of liquor effluents and 100 liters of waste oil thereto, the water content became

about 30%, and ventilation was appropriately performed to control the product temperature to
20 40-50 °C or less.

24 hours after addition, the water content of the liquor effluent had mostly evaporated,
and had lowered to less than 17%. Additionally, at this time, one part could be taken as feed, and
an equivalent amount of wheat bran (or rice bran) added.
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Mat ri xSaccharification | hr2 hrs Ligneous Non-steaned Koji 17.6724.59 Wheat
Bran Non-steaned Koji 00 These results clearly indicate that koj i) Aokl i&ilh
growing with dom nance in the materials processed according to the present
invention. Exanple 5 15 A mixture of 6 tons of wheat bran with 3 tons of

| i quor effluents was steamsterilized, then cooled to 40 C. At this tine,
the water content was about 36% 4 kg of seed koji were mxed thereinto
forma koji. After 72 hours, the water content was about 17% or | ess. Upon
addi ng | ton of | Thuenfterfhid aperatisn candbe tdp@atbd dadly $o aimtinerdly &redilltort dfer et 0, t he
wat er content becane out 30% and ventilation was appropriately
per f ormed t q‘é?fr‘?ﬁ&S’i‘tsf'%@pﬁ?CB Xf“lfeé?reﬁlélﬁ'ature to 20 40-50 C or |ess. 24
hours after addition, the water content of the liquor effluent had nostly
evapor at ed, Examplehad | owered to | ess than 17% Additionally, at this tine,
one part could be ken.as feed, an ui valent a eat bran
(or rice bran) ad e%?rsf)i%'lﬁg??%aﬁ%ﬁggﬁ?%géﬁa 'E'vtlarglf()p?]ﬁ'g%%{g}tﬁ)gg'fgttewn can be

r epeat edsdaicbaterit of WO hduf@l njkirtgl thatesilt btedin-Stbrilided qUNddxt, @6 ¢ ofseddsojdai | y
practically in perpetuity. Exanple 6 10 liters th&;lr i.ng.oil were added to
100 kg of dee?ﬂdS‘gﬁ}%‘&’él'WFch fuEEipatenial mixtyre yyit e%’ﬁ%"l nd after m xing,

the result shepMeSiRikid héesl.waliblodudd o Sstatlc vemagtidabt ro?eiﬁfh% added and
wel | -m xed. The raw material m xture with the koji m)lljd adequat el y m xed

t her ei n was apparatygiu Méth thegrgwit o thedoy mald heat geperalien) hegpr dwuti2Zdgusappar at us.
Wth the growh of J 1 I heat rai 2 hours
N W{};ggrztgje Fo% nnil)cil&;D l\ig()rdelet €O oq'gﬁe?i&%t ?(get &?t%gghﬁ'%g&hrg‘

after mxing 1n n order to con edt 10 a suitable
t enper atwr e (3650(°8Y) valildbhn wiestiprdpaiatepenfasnap pUpg thapaskapgepetA38r ned. Upon t he

passage of 17-30 ours after begi nning kojj oductjon, the growm h of the
koji mold beCHatFRIEs RS é’}’ocp‘\ﬁﬁg‘f%g'ﬁﬁgﬂw’%ﬂ}p%%‘v’m@%ﬁfca‘f‘ﬁg‘oﬁh"g*ﬂ"ﬁre ri sing
to 45 C Theyilf0hd teRipOdted @Rk MRArd Hild¥BUS °C.  The koji production was further

continued, and ventilation was performed through a steam heater in order to achieve

more efficient drying.  As aresult, 64 kg of a fermented product (feed) with a water
15 content of 10% was obtained 48 hours after koji production.

Example 7
10 liters of frying oil were added and mixed with 100 kg of raw garbage
from a restaurant with the water content adjusted to 40%. Next, 20 g of seed koji
were added and mixed well. The raw material mixture with the koji mold
20  adequately mixed therein was introduced to a static ventilation koji producing
apparatus. With the growth of the koji mold, heat generation began about 12 hours
after mixing in the koji mold. In order to control the heat to a suitable temperature
(30-50 °C), ventilation was appropriately performed. Upon the passage of 17-30
hours after beginning koji production, the growth of the koji mold became most active,
25  with the temperature of the mixture rising to 45 °C.  The koji production was further
continued, and ventilation was performed through a steam heater in order to achieve
more efficient drying.  As aresult, 22 kg of a fermented product (feed) with a water

content of 10% was obtained 48 hours after koji production.

Exampie 8

30 100 kg of raw garbage from a restaurant was mixed with 10 liters of frying
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continued, and ventilation was perfornmed through a steam heater or der, 553
achieve nore efficient drying. Asa result, 64 kg of a fernent ed tf=)-8
(feed) with a water 15 content of 10% was obtai ned 48 hours after kOjl
production. Exanple 7 10 liters of frying oil were added and m xed with 100
kg of raw garbage froma restaurant with the water content adjusted to
40% Next, 20 g of seed koji were added and m xed well. The raw nateri al

m xture with the koji nold 20 adequately m xed therein was introduced to a
static vent idlatT@w%ofﬁrecpwgdhmivd@t 608 ppefreticathranfofi Mrithhevagarwutt@toif t he koji

' of der 1 o Bt bR ERBCHAR SRt At e  BiEPal 0%a0 50 g L T

ventil ati on genasataPPy GPkdjidhdd YecRat L@y BRGe, aHﬂQEhtildﬁi@nlﬂa§§ﬂgﬂ of 17-30 hours
after beginning koji production, the growmh of the koji rml d becane nost

active, 25 Wetprneddo b@ﬁﬁ@mwaﬂaper?mﬂ taidl P pethay 7§|hﬁ§fstaﬁef4’58‘{9‘ma'he koj i
producti gn HidiBg 615 GERLIHE: wANd WYEen Q5% WaSomah{Lr Med through a
st eam heat e\rd@]?llzl ordler toﬁée)lc |k5€7 norgwét?f%dgllegznt dryi n% Asa result, 22 kg
of a fernented _plr duct (feed) vvlth a water content of 10% was obtai ned 48
hours after E’R‘ﬁ'}“{ gr oduction. Exanple S 30 100 kg of raw garbage from a
restaurant was m xgglseh tedf) de EkBiite Pivad kbl aphSpPliohalQroudfRasRi | - Thi s

was stirred together with 600 kg of wheat bran'koji with a water content of
15% af ter Withctconyratiopal spnderrhieed thipwadfrdtorBine, Bul the wenlssohpared | t he heat

generated by, er ti | at i-on,was suitably
per f or med to" m%%ﬁa M?hgugﬁgﬁg%p&e{ra U%QO‘Y%§%8&‘?:§1 ﬁ] ltnfgg %ours after
begi nni Mg 5 A« tleq‘nﬁodluhit; dat, swirkSeden maleiacokt@;nmgftquemtfbecﬁnmt er content of
15% was obt ai ned 9 The feed material of Exanpl s mxed in a
proporti onalm%‘ﬂﬁtﬂf@?gpaf‘g% g‘ﬁ“ﬁ“’&‘&ﬂ?&élrﬂaingﬁﬁl?eegf%f%ﬁ’étf‘gag‘é‘@ﬁ, this was fed
to sw ne, angidlithcrasdlbd®..conpared wth swine fed only the standard feed.

The grom h result data are shown in Fig. 1. 10 As is clear fromthis data,
swi ne fed 0,2 di' gp cont ai ning the present feed in an
Example

Additionally, an example of feeding to egg-laying fowl is shown in Fig. 2.
15 The graph shows the egg-laying rates of (A) fowl fed a mixture of the feed of the
present invention with a standard feed, (B) fowl fed a mixture of a standard feed
with a koji-fermented feed produced without mixing in oils, and {C) fowl fed only a
standard feed. The data clearly show that whereas the egg-laying rates of normal
egg-laying fowl drop a year after Beginn'mg to lay eggs, those fed feed containing the
20  feed of the present invention in an amount of 50% stably maintained a high
egg-laying rate for well over a year, and the effect was found to be greater, as the

proportional amount of the feed material of the present invention was increased.

Example 11
266 g of steam-sterilized garbage were mixed with 500 g of wheat bran koji,
25  tomake the water content 35.4 %. 25 g of food oils were admixed thereto. The oil
content was then 7.2 %.  Since the product temperature rose immediately after
mixing, ventilation was performed as appropriate and the product temperature was
maintained at 40 °C or less. After 24 hours, 507.7 g of a koji feed with a water
content of 14% and an oil content of 8.1% was obtained.

30 Immediately after mixing the garbage and the waste oils, the oil content in
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anmount of 15%in addition to the conventional standard feeds exhigbf tigl 005
body weight increase of 20% Exanple 10 Additionally, an exanple of
feeding to egg-laying fow is shown in Fig. 2. 15 The graph shows the
egg-laying rates of (A) fow fed a mxture of the feed of the present
invention with a standard feed, (B) fow fed a mxture of a standard feed
with a koji-fernented feed produced without mxing in oils, and (C fow
fed only a standard feed. The data clearly show t hat whereas the

egg- | ayi ng #atkegswol7. 20 whith aftedq hbay habchhoyed 1@$10p & yeaquantitabve begi nning to

| ay eggs, those fed feed containing the 20 feed of th rRS€N ) nvention in
an anount of"BdRiEPERE{h eﬁtlé‘?‘ﬁﬁﬁgﬂ“ﬁs&éy a&‘ﬁﬁf“ﬁ%i‘”ﬁ‘b&’% @ﬁ)f on}!’Z)i’Nell over a
year, and tbeygf fqfhe ¥@& HaRM NGk JiltoR@ni28 Bbredi@8d 4tRe24 RABNOBLAONAl  amount
of the feed material of the present invention was increased. Exanple 11 266

g of st eam 84%4l gz ddurimribiaimertbe watey soalgnifie fioB G5 Po5fe e B tDran koji, 25
to make fhe Slpcont enty3 0 XK Il g-xgfl thereto.
The oi l gcor51 ént(:afd‘v/vagat el'enThf.?ﬁ’élw)ﬁeé;ﬁcé ?&"eﬁ‘g% Séét“gisg@a grra%tg'uge rose

i mredi at el y=aé  ef waskd oflivitgle conaunhdd. aTha0 i3, vasdap &r dveparate 2Msnlagpprepr i at e and t he

product tenperature s maintained.at 40 C or less. After 24 hours, 507.7
' of o ko | Rt bk Famgn o s AEtB 0 TR SThT SRRy ot 8 106
was obt ai negy, opthe WiFR dbrddli%. 18t er m Xxi ng the garbage and the waste oils,
the oil content in -17 0 7 06'i 20005 the koji was 7.2%_which after 24
hours had changedFeshesmoge. whilethg iadige saing of she waste cilgriggto jhpredyslighs t hat t he
oi | contgnt | nped X LRk NE Y X a7 200 . =57g. On the
ot her héﬁd, “’%alﬁle b#hﬁﬁoggr%t@%tg SL%gb%éedgn regfl}%:re%gﬂg £ é‘?&%ﬁ%ﬁgﬁ}%&{%ﬁ; 507.7 x
8.1% = 41 gfallukd 150 tThisSuggeats that the unateated Gty edids ih éd wadste@ihhébeer 35. 5% =
271 m to 5, 507.7 x 14%21% 71 m_.@} a -isa while 271 - 71 = 200 ml of water
was evapor al@gely gepompoppd by theaction tBldi | were consumed. That is, in
order to evapor at @s2Q@afkofihe bl exatiblbd) whileconeationd fdea iammntit i on of the

koji, waste oil must be present in a proportion of 8% of the water
content, i . enadegop raw garbage are only adequate simply as substitutes for normal feed, the

15  feed of the present invention has the remarkable effect of greatly exceeding the

capabilities of conventional feeds.
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Furthernore, while the iodine value of the waste oil prior to kopiy 028? 2008
production 10 was 265, the iodine value of the oil contained after

hours of koji production had fallen to 151. This suggests that the
unsaturated fatty acids in the waste oil had been |argely deconposed by
the action of the koji nold. As is dear fromthe above exanples, while
conventional feed materials nade fromraw garbage are only adequate sinply
as subghi sWidsed gr normal feed, the 15 feed of the present invention has
the remarkabl e effect of greatly exceeding the capabilities of
conventional feeds. 0 7 O CT 2005 Wat is clainmed is: 1. A nethod for
treating of.gani# methoédor treatipgi wparge stases, afmpriskigngeaolimixiganaid orgmst es

W' th ﬁzaﬂg.i fl((l)th(%t ?feé}cﬁ'td‘ oBtal %Etn‘ﬁ&ﬁlér% Iaegﬁ aﬁL({vﬁﬂg @'&ds‘g‘?@. rgvevt ‘g}tlﬂ rd%i’ﬂlﬂﬂél%t? t(()) .

sa d%f‘??lﬁraéldlg a't;n& ??”l% w&‘g nﬂ'ﬁ’r %1“%/ ﬁh ’&’é’f““@ Wa%e‘ﬂ'g@’t%’

pr ef eprafsrablpet leati St wiith, worepifarably et ]:westtht ot %nmthmwcct(t@ theewatenfontedio

M Xt Uged mextu®. Met hod in accordance with claim 1, wherein the treatnent
conprises 10 production of a feed. 3. A nethod in accordance with either
claim1 or_ 2, wherein said nold is koji nold or is added in the form of
koji. 15 42- A rét mthadn imcesserdanese Wikl felaint Her whérginmtl® dreaBnenshereprisesai d

f eed p@ﬂﬁ@ioﬂ&)falfbé@ﬁses from k01| 5. A nethod in accordance with any one of
claims 1-4, wherein said organic wastes conprise raw garbage. 20 6. A
method in accordance with any one of clainms 1- 5, wherein said organic

wast es codpri sé IEch@da&s{lCC@ﬁ%D@%/wéh eitbereniainy bar 2hehgeioweidonls is i gnadd

excr epEintddadds tiesfolh@fkbe seafood industry and distillatory effluents. 25
7. A nethod in accordance with any one of clainms 2-6, wherein said feed is
dried to a water content of 30 wt % or less. 8 A nmethod in accordance
wih clai nf1 whdregthod Ha ACEULaRAsNYite GpeY glaim 2 or 3, wherein said feed contains

lipases from koyji.

5. A method in accordance with any one of claims 1-4, wherein said organic wastes
comprise raw garbage.
20
6. A method in accordance with any one of claims 1-5, wherein said organic wastes
comprise at least one type chosen from the group consisting of excrement, wastes from the
seafood industry and distillatory effluents.
25 7. A method in accordance with any one of claims 2-6, wherein said feed is dried to
a water content of 30 wt % or less.
8. A method in accordance with claim 1 wherein the treatment comprises
disintegration of the organic wastes.
30

9. A method in accordance with claim 8, further comprising a step of adding a
matrix material to the organic wastes to form a mixture.

10. A method for treating organic wastes, comprising steps of mixing a matrix

35  material into said organic wastes, adjusting the oil content of said mixture so as to be at least 3
wt %, preferably at least 5 wt %, more preferably at least 10 wt % with respect to the
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di sintegration of the organic wastes. 30 9. A nethod in accordancg ?ﬁéﬁL 405
claim8, further conprising a step of adding a matrix material t P
organi c wastes to forma m xture. 10. A nmethod for treating organic wastes,
conprising steps of mxing a matrix 35 material into said organi c wastes,
adjusting the oil content of said mxture so as to be at least 3 W %
preferably at least 5w % nore preferably at least 10 wt % w th respect
tothe -19 0 7 0',01 2005 water content of said m xture, allow ng koji nold
t o f or m natater alnkept dseidatirturaabwalg lofiinotl to $ainchatriraltydh@ednoarfdedlowing and dry.
11. A nethod in accordance with either claim9 or 10, wherein said nmatriXx
mat eri al P@dav#?%ﬁ%égnﬂﬁﬁgi 1. 12. A nethod in accordance with claim 11
wherein said fibrous material is sawdust, wood shavings or a m xture
thereof. 38. A nELduQe ih RecBlaMledaRcRnM dabin 8 bf Elh&RIsIY thalix ridderianer ei n sai d
matrix material 1s a starchy material. 14. A nethod in accordance with
ei t her cl aiftmolid meteridl2, wherein a starchy material is further added. 15. A
nmet hod in accordance with any one of clains 1-14, wherein a matrix

cont ai nin nmol d spores is added,.in.an. anount of .0.01%t0,0.1% w th respect
to the toa%rl dr ‘ﬁitf{'a‘bcf’rdaaf“f’?é“m %a&wa‘%éem?ﬁl e REE Eiteﬁlalalcs:(s:%“f‘%l\géhce with
any one ofugel ghsthed orlbmixientgiedr. said oil content is adjusted by adding
oils. 17. A nethog in accordance with claim 16 wherein the anmount of said
oils which are added is at least 1.5 w% preferably at |[east 5 w% and
nor e pref dpabl y Agnetheshis pecoglapgegyitit eitherplaim Qe 10, pherefidsyatdgngenal it ure. 18.
A net hod ggﬁ%&&%&gg e with either claim16 or 17, wherein said oils

conprise a waste oil. 19. A nethod in accordance with any one of clains
16-18, wherein said oils conprise

14. A method in accordance with either claim 11 or 12, wherein a starchy material is

further added.

15. A method in accordance with any one of claims 1-14, wherein a matrix containing

mold spores is added in an amount of 0.01% to 0.1% with respect to the total dry weight of

the mixture.

16. A method in accordance with any one of claims 1-15, wherein said oil content is

adjusted by adding oils.

17. A method in accordance with claim 16 wherein the amount of said oils which are
added is at least 1.5 wt%, preferably at least 5 wt%, and more preferably at least 10 wit% of

the water content of said mixture.

18. A method in accordance with either claim 16 or 17, wherein said oils comprise a

waste oil.

19. A method in accordance with any one of claims 16-18, wherein said oils comprise

edible oils.

- 20. A method in accordance with any one of claims 16-18, wherein said oils comprise

cutting oils.
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edible oils. 20. A method in accordance with any one of claims 16-A&¢T 2(5;35
wherein said oils conprise cutting oils. -20 0 7 OC i 2005 21. "A metL

in accordance with any one of clains 1-20 wherein organic wastes and oils
are continually added afresh in the course of treatnment of the organic
wastes. 22. A nethod in accordance with any one of clains 1-21, wherein
said organic wastes are added in an anount such that the overall water
content is 20-70 w/o, preferably 20-40 wt% 23. A nethod in accordance
with any &he of Aoethaien dec@@anopndthainy ondyd caipisd- Zﬂsvlatelhwefdlic wasteg piesly by

adj usting the te er at 0,50 r 40- C. 24. met hod
in accor d8tic&® W aélﬁﬁg%%ea&r(gsfh"éﬂg Cﬁ%rsﬁ&;'§hurpv?ﬁ§?f§fenor %Lé ‘}fe%%erat ure | s
adj usted by ventilation. 25. A nmethod in accordance with claim?24, wherein

the exhausjed haaletlddah@orddRRVNiBlaAY ohtSS dlain® 1P)¥Rherdin VAMbighiaé @Estéss used to
bl ow hot air for drying. 26. A nmethod in accordance with aab(ybfone of cl ains

8- 25, whepisiadderbingn amgentisechibal theovergh water ginfent is oyt REebuady i ¢ wast es
with a BOD.pof at least 10,000 ppm and having a water content of at |east
50% 27. met hod in accordance with any one of clains 8-26, wherein said
organi c wastes are wastes chosen from anong the group consisting of sakes
| ees, juieg pul pmdtatin aG&Haphce withedy otk @@limli-24 whérait eireymad fslallewdds  of
distilled Ilquors tofu lees and |ivestqck e creta 602%0 A met hod in

accor dancé& gy Y&ﬂl}/‘StHWéh%tFmE?”é'i%togo I R arAbE 47 ld is chosen from
the group consisting of Aspergillus, I\/bnascus Mucor and Rhi zopus. 29. A
feed obtaiped bY ARl fatotdin@CHA Iaﬁ@of\Mamhg P A A tErh@irMrcls 7. 30. A
fibrous feed conprising a matrix obtained by treating organic wastes by a
met hod i n adjpeted blavemélatipa.h any one of clains 8-27, using an edible oils as
t he added oil s.

25. A method in accordance with claim 24, wherein the exhausted heat from a

generator used to power a ventilator is used to blow hot air for drying.

26. A method in accordance with any one of claims 8-25, wherein said organic wastes
are highly concentrated organic wastes with a BOD of at least 10,000 ppm, and having, a

water content of at least 50%.

27. A method in accordance with any one of claims 8-26, wherein said organic wastes
are wastes chosen from among, the group consisting of sakes lees, juice pulp, food scraps,

beer dregs, distillatory effluents of distilled liquors, tofu lees and livestock excreta.

28. A method in accordance with any one of claims 8-27, wherein said mold is chosen

from the group consisting of Aspergillus, Monascus, Mucor and Rhizopus.
29. A feed obtained by a method in accordance with any one of claims 1-7.

30. A fibrous feed comprising a matrix obtained by treating organic wastes by a

method in accordance with any one of claims 8-27, using an edible oils as the added oils.
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