1 2 OCT 2005 METHOD FOR PRODUCI NG KQJI FEED COVPCSI TI ON USI NG Q BSQCT 2005
BACKGROUND OF THE | NVENTION 5 The present invention relates to"a nethod for
produci ng a feed conposition, and nore specifically relates to a nethod
for producing a koji feed conposition capable .of producing a koji feed
conposition froman oil-treated organic raw material. The present
invention further relates to a feed conposition produced by this nethod.

currently, al Npst@blrorePRODUGNC Ror PRED CUMPDISYTIUN' UstRE dfigcessing 10

i ndustry is discarded. IS type o contairns Targe anounts of organic
matter, which would be better reused as a formof recycling. In fact, such
waste is sonetinmes used quite effectively as fertilizer. However, such

waste normal ly has a high water content, and has the 15 drawbacks of being

difficult to store or trangQetdrodR® GFFiE YNTREQTIdgY- For this reason,

this type of waste is often not put to effective use, being left to

deconpos or bei illegally d ed, i can, |l ead . tq soil  and
groundvvat?ser cont ar#’%gfef?ﬁg‘g?“%i}réi%%?ﬁm%??fﬁrﬁquc}“ﬁ\?é‘?e BPHo®, the ot her
hand, there aidnomRbpeibisalfyQelatdSiongndiicatoiiRsdichgiBlifeéBdoipbdig®y 20 out of
such raw garbage, but such microbes usually cannot function effectively on
raw gar bage EBAPSPHRTApcng e iserrorpesitign fmn an oil-fepfedasganiqravimpriehe r ange of
raw gar bage hei i Lol &, m cr obi al
processi ng of a?%ggg&&gﬁgluﬁgergglg%ﬁ %q%ﬁl Cégﬁdggdﬁgg%o+¥?dhb§rtﬂrfg%%?'{aﬁ'c bacteri a,
t he use of t her nopGiuréntly aledseall wasterony the frod itdustrP nddnalprbeesdingdr gani ¢ mat t er
capabl e ?J bfanidn elgéiect&vely used, nost of it being converted into carbon
di oxi de and Wate anacafeefi'eased into the atnosphere. In Kagoshi na

prefecture, 200, 00bhi§ §P&ofibas@icsithihd Bizebroite & iR WhiAGRUId are dunped
into the ocean each year. Wiile these shochu effluents have a water

content of abeleligcieussdas afonm afwosling o s sackswesin ib pmeetimgs ussddnisge, t hey
contain 30 bgpefiiey AlrerfN0 aci ds originating in yeasts, and are expected
to be capable of being wused effectively in feed conpositions. In order to
reduce the | evel oHospei batevastt nd@@UF BBObhigh water content, and has the

15 drawbacks of being difficult to store or transport, and easily spoiling. For this
reason, this type of waste is often not put to effective use, being left to decompose, or
being illegally dumped, which can lead to soil and groundwater contamination or to
contamination of river water. |

On the other hand, there are methods for using microbes to make fertilizer

20 out of such raw garbage, but such microbes usually cannot function effectively on
raw garbage containing large amounts of oils, thus restricting the range of raw
garbage capable of being processed.

Additionally, although microbial processing of garbage usually depends on
the use of thermophilic bacteria, the use of thermophilic bacteria can reduce the

25  amount of organic matter capable of being effectively used, most of it being,
converted into carbon dioxide and water and released into the atmosphere.

In Kagoshima prefecture, 200,000 tons -of distillatory effluents from shochu
are dumped into the ocean each year. While these shochu effluents have a water
content of at Jeast 95% and are extremely susceptible to spoilage, they contain

30 beneficial amino acids originating in yeasts, and are expected to be capable of being

used effectively in feed compositions. In order to reduce the level of spoilage
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enough for stable use as a feed conposition, the water content nqu ﬁﬁm 2%
reduced by drying to 20% or | ess. However, shochu effluents have éh 05
viscosity, and conventional thermal drying techniques have a very | ow heat
utilization rate of 15% or less, making themdifficult to put to any
practical use. 5 On the other hand, the present applicant has devel oped a
techni que wherein koji nmold is grown in wheat bran and used to deconpose
cooking oi | WaSER for sbIe 4Gk R el 8RhpRitioh, Shd WALALARN i S te@RBARE Used to
very efficiently dry the shochu effluents. 10 BRI EF SUMVARY THE

| NVENTI ON Therypieds éib of lesse dgvmvethaisch effimendevive g bighiviscasitpandf t he above
consideratio Pr s rpose of offering nove ans for

maki ng effe%%V?@ﬁﬁggﬁ%?&&gggékgﬁﬂﬁFgﬁgﬁ§FP¥?“¥ﬁ%i%@gg%hrmFﬁb%%?ion has t he
obj ect of of bekdsngalangméh ddfiailt to pt tPadiadtiogd uee. koj i feed conposition
wherein waste is processed to produce a _koji feed conposition.

Furthernote, the pPBYeether handnthe gresent applicans hasslevdlened atechmiqef f ering a koj i
feed conposivhRm i ﬁ%ﬁ@g%ﬂﬂ n{xbﬁeaﬁﬁiaﬁm{mxsb@%de!?&]{;pow&o n%apﬁss_‘ée, of the

i iti I osition produced

present invention, a koji feed conposition is a feed co
by grow ng kfadudae bast of firmentaticnyvinigh eaniba bisedpavery effitientlyydrpthe shochuwhi ch koj i
nold is growg;dgﬂgnantly. The nmethod for producing a feed conposition
according to Pﬁe present invention conprises steps of perform ng an oi
treatment by immersing at least a portion of an organic raw material in

heat ed ohd and extracti ngBREZEHEUMMARYIOE THE fievERNioN reducing the oils to a
predeterm ned anount by fernentation by the koji 25 nold while making use

of the heat of ferfgRialhQivéBod IBEHER LS UR] Glw GOAL BRfe Of the organic raw

material to at nost a predeterm ned anmobunt. In the present invention,

"or gani ¢ r awcenaiderafions; anddfagths primerygvirpoge bimfferingamivel mvass fosmaldihg s net hod

of fers the b%%%LkLEQEfe%%P|ing raw gar bage, livestock manure 30 and the

| i ke, which have convéﬁﬁ|0nally been di scarded, to be put to effective use.

Furthernore, sinceAtiional,iedprefentif@nBbels e dbRMONbI@Rg USREMQE i , the
Processi g 18 aaodis & B fbad composition Srharbi st wrocsse o produce a kofi feed
composition. '

Furthermore, the present invention also has the object of offering a koji feed
composition produced by the said method. For the purposes of the present
invention, a koji feed composition is a feed composition produced by growing koji

20  mold in a raw material, particularly one in which koji mold is grown dominantly.

The method for producing a feed comyposition according to the present

“invention comprises steps of performing an oil treatment by immersing at least a
pottion of an organic raw material in heated oil and extracting; adding koji to
ferment; reducing the oils to a predetermined amount by fermentation by the koji
25  mold while making use of the heat of fermentation to reduce the water content of the
organic raw material to at most a predetermined amount.

In the present invention, “organic raw material” refers primarily to organic
wastes.

This method offers the benefit of enabling raw garbage, livestock manure

30 and the like, which have conventionally been discarded, to be put to effective use.

Furthermore, since the method of the present invention uses koji, the

processing is requires little time and is efficient.
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1 2 OCT 2005 Furthernore, as opposed to treatments using thernophi ECOCT 2005
bacteria, the nethod of the present invention uses koji nold, so that

while some of the organic matter is broken down into carbon di oxi de and
water, nost of it is synthesized into beneficial mcrobial proteins, while
al so secreting large anmounts of digestive 5 enzynes which assist in

di gestive absorption. As a result, a feed conposition with high

nutritional val ue Mitielmdis, asbppoadd 10 te@mehie aslhPBedn@philivBstsigkhand the |ike
is obtained. Thst s, while the treatnent of organic wastes using m crobes
is conventi BREPA ! hepresambingention yees byt mqleysp thatiwhils seme pile p1ganiqvast es, t he
met hod of 1 ng, RESSEBkenl dOWRHith P2bEH diBUGe (arwa'tﬁ,%%lc of i1 0L AHE M0 be
generated by the koji nold, thus 10 enabling the wastes to be reused in

t he useful f benefigl ndcrbbielproteinp edile Alonsecrefing hige amourds ofdigestpeesent i nventi on

offers a pmethod for.treatj.ng wastes whi ch does not oduce any._mnal odor ous
funmes. Addit FEEIeF b ﬂsélsi)lpgégs Ve %ﬂ?’é’ﬁ’ﬂ"orﬁsc?f? tod feed egmpost fonposi ti on
whi ch  pr onDhis nidiiohALEIROWRGh Blsuitdblast fcingdd dvddfoalirdafe BIQQM meat quality.
15 The present invention requires an oil treatnment in the process of

produci ng  a°Ptainpdnhef is phile the faatmerinbgisenio Hagsestusivg misrehepisc raw materi al s
using koji malQeniibhBiv 8} h ' ; ' ' t, least a
portion of an o?%am%lg raw. h%l‘?g'%efrng]&mﬁldeﬁog&aéog@gg%&gtﬁ% ex e?kg)cﬁtgﬁf %‘ge :
Preferably, gatesenpinveriionaligerfocuselahingmtliients &t bel genaatkd by thatagicnold, Bae oi |
treatment . can used to absorb gi].s intQ at |east the areas around the
surfacesIIO 20° B?FH% egﬁﬂﬁsﬁ?ge?eﬁwdﬁ%{}‘gfl?egllﬂgc.’mtﬁé?‘feaO?lﬂléosihﬁ’&‘l usi on of oils,
the koji nold can B@ffeliBre thep@ichindo YL thethbdBt&kihi Ghfat |y to heat of
fermentation, so that there is no need especially to add any nutrients for
growt h of 't h&higBjdpesgt produgsany malogeroys fiees.as an energy source to greatly

i nprove the organi gyh@Wh Bt drdlendRGS E [ NG of the koji
nol d. 25 Furthernore, thfgi?e aﬂrree?ew mmc;:ﬁr)%fg% é%g%%ﬂﬂ%?ﬁ?:ﬁ%ﬁ@lhg off oils in
nat ur e, t husproemédsitherfgttdnirg ok Bydstontodrd, proviides lgoddbmeat jadlitvel y susceptible to
contam nation by other stray .mcrobes, to maintain dom nance. The heating
treat m*an?st by oil imgrs’ H?y@ﬁoﬁrﬁﬂﬂﬁsﬁo‘ﬁgﬁtﬁﬁﬁmﬁb G BIOEFT (ﬂrgcfucmél so has the
ef fect of redésminBgedveyiget ciipdsRidt Gl offahis kdw Ra@Add @ingSbhbldl ZTig the raw
30 material. Furthernore, the use of or%ggic wastes treated by this nethod
enabl es the Pi BERiReTdHPSR bydwmstrnealleas apertion of agrosganis rrematesial as

conpar ed W t b, heated oil and extracting. Preferably, all of the organic raw material is oil-treated.

The oil treatment can be used to absorb oils into at least the areas around the surfaces

20 of the organic raw materials.

| Due to the inclusion of oils, the koji mold can consume the oils and convert
them efficiently to heat of fermentation, so that there is no need especially to add any
nutrients for growth of the koji mold, and the oils act as an energy source to greatly
improve the organic raw material decomposing and drying speed of the koji mold.

25 Furthermore, there are few microbes capable of feeding off oils in nature, thus
enabling the koji mold, which is relatively susceptible to contamination by other stray
microbes, to maintain dominance. _

The heating treatment by oil immersion, in addition to the above effects,
also has the effect of reducing weight by reducing moisture and/or sterilizing the raw

30  material. Furthermore, the use of organic wastes treated by this method enables the
production of malodorous fumes to be largely reduced as compared with

conventional treatments of organic wastes using koji mold, with only the pleasant
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conventional treatments of organic wastes using koji nold, with qn%y [ﬁqufﬂUS
pleasant -3 1 2 OC T 2005 snell of koji being noticeable. If perf rQred or
t he purpose of sterilization, the tenperature of the oil should preferably
be at least 60 C, and nore preferably at least 70 C. As a result, the
tenperature of the waste itself should preferably be heated to about
60-100 C and nore preferably 70-100 C. The raw materials treated 5 in this
tenmperature ﬁ@éngfm?rb@ingagﬁcem.tﬁ%ﬁoﬁ&af&%ép&s&s%%@'#g n thl the purpose
is to reduce noisture, the tenperature of the oils should preferably be
about 80- 130te®@peraimineofdlied wlcheuld prefazabishbe at bedst 60 PO and motegtreferably educt i on and

terilizatiop proyided by this heat treatment for th t
and tr anapor 410 Kheror ek Blamre e SRR R hB bRl Pl Cr | gorat on

in brining thatedt@adubsM@s bEaddindd prdf@Mily Zi-A0 C.0fThK eivw matbBalPh@ERSSI Ng. The
oils are preferably vegetable or animal oils, and should preferably be
edi bl e o0id s. W5 featperbire pst ae Bsteptiable o rmentaficer S 81 PrePosdiatt nent  of

raw gar bage, roqt eSSt dhe fehPabiBNLs 'p! i@é bfiholEying oil's,
result in three nor masi she fe gg&. de%gh%@s?lﬁ%? Igahi}%%ﬁ%d\}\ﬁgb(?%}) %r ocessi ng
even i n r est Bwreffattsoforeighhmediictics, meisttte redvetidibandditbeitizatidn protvisigé by fhisbei ng
readily hand] e Furthernpre, the oil is preferab a waste oil, thus

1 owi g o e BB A BF B et aubemar 3l fepnt B the ot |y,

exanpl es of lﬂﬁijidtemh&difmhﬁ@&aﬁﬁnnbﬁﬁﬂgﬁ@oég%iﬁwméhextﬁ&éé-ofkoﬁoj ae and
the Iike, of which Asp. oryzae kawachil and Asp. awanori kawachii

" (avai | abf® PISH#FPEri shi ma Kogen Beer KK) are preferred. Normally, organic
wast es such as 20 fawu9akbags LBe LA S8 ' therefore
cannot be pr ocessec}%i n c nveﬁfg%gﬂaﬁggnpos%l?ﬁgg% %r?tgfg,&%fléﬁ%lﬁi hg‘tglhe type of
wast e whi ch ¢dblpokt Whide thedmell Howthee rausdan aysisiog t¢ iesmertt piues gafbagej i nol d,

the high lipglytic. .capabjlitie | low.far . superior processin f the
above- descr i %3% hgftlt{etg%ﬁtse%p%é%i( S Tt g ’Irﬁs,u?tt‘%% RO Yised in
conbi nati on weeplirydigh@hich MRS (@ pratedsthg ¢l ifi ResBnfinEWr HRAE Widlthe 5

deconposi tion. Mreover, as the koji nmold grows and fernentati on begins,

t he heat "of addef adyrniege efibeguddy handlegn sFustherpprg the ailgs prsferablygbt ai n a koj |
feed conposi {,LaRui0tnd andlaag SfdiiRb&ly &P i ils. At this time, the

speed and | evel %T’ drying %an lge ll%ﬁrﬁ)t?oﬁjggégﬁrﬁ%lv%a\%é%s hot air as needed.
The final water cofddtionadly, exdmeplésayf kojifrmddiinclude Asp. oryzae, Asp. awamori, Asp.

sojae and the like, of which Asp. oryzae kawachii and Asp. awamori kawachii (available

from Kirishima Kogen Beer KK) are preferred. Normally, organic wastes such as
20 raw garbage contain large amounts of oils and therefore cannot be processed in
conventional composting plants, being the type of waste which is most avoided.
However, by using these types of koji mold, the high lipolytic capabilities allow for
superior processing of the above-described oil-treated wastes. Additionally, they
can be used in combination with other types of molds which are suitable for
25  decomposition.
Moreover, as the koji mold grows and fermentation begins, the heat of
fermentation causes the wastes to dry so as to obtain a koji feed composition of a
desired water content or less. At this time, the speed and level of drying can be
improved by blowing hot air as needed. The final water content of the koji feed
30  composition is preferably at most 30 wt%, more preferably at most 20 wt%, and even
more preferably at most 15 wi%.

Furthermore, the present invention offers a koji feed composition obtained
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30 conposition is preferably at nost 30 wt/ o0, nore preferably at 19s5¢202005
w % and even nore preferably at nost 15 wt% Furthernore, the présent
invention offers a koji feed conposition obtained -4 1 2 OC T 2005 by the
above-descri bed production nmethod. This koji feed conposition has an
extrenely high nutritional value, and is suitable for feeding to Iivestock
such as cattle, swine, fow and the like. Since the koji nold uses oils as
an energy soty the abdvhele@tib&l pradtiGiomstio: d T toji el @RpodiedUzesh Mor eover,

l'i polytic enzynmes framthe koji nmold 5 will also be contained in the feed

materi al . VP& ERdgEimataieengrs sitide oafeedipgtodivedodisrdieacate | i vest ock
this probl emg@as thg &9'&@1&&9'%CQH@@H{I&&BX%B&%Q&@& @F&urc@,!‘médiﬁo' ytic
enzynmes, thus raising the nutritional value o ee onposi tions and
pronot i ng t herefconstwad areg thérebyi redsed.c Morbavet, ligolytireazynidaéroacthe pfineld t he koj i
mol d causgs _l.ar, amgunts. of e S.sygh as a ases, proteases and
active ox§geWﬂﬁﬂgg’gégan%ﬁlﬁ&eefﬁ%%@o em%%dgﬂcqogo’fsﬁénf eed

conposi ti on, cdubeiSialrRda@elivestods GisSprbblein icdh iR lelebviorhdSy thi yRSdnack fed this
feed conpositjon, thereby also Treducing stress. The feed conposition al so
has t he effeEﬁhWhgﬁﬁﬁPé%&%ﬂmﬁhgﬁﬁlhoﬁVal‘%%ﬁ?éﬁ@ﬁl@s@ﬁnﬁﬂw | i vest ock
Furt hernore, faefhDfhefatlts i t4 | NI ” nts. of 15
unsat ur at ed F atty é(jlcieds e't ogfﬁ\f})eg%tg%cktﬁgﬁﬁ%%%?gqr%%u%?ﬁ%é%?ﬁ tqéﬁ%sfs‘lslty such as
yel | owi ng, buge amogats ohazymessubtogsiamytabd, rawaseeshdeetiveheygeaount  of
unsaturated fatty acids, s hat |ivestoc ed on such feed conposition
will be E‘ﬁ hflffﬁ"%%%?g ed‘ﬁ%‘?‘fsgﬁ}ge ‘I‘IE*E%‘%E‘S‘I&&I opesition: thpsgargali/ENTI ON 20

Her ebel ow, pagisaig iadigoston B MRNvEstek ddRis R8 SGRositibN SRdriymsshal | be
described. First, in the present invention, the organi¢ raw material is a
raw materi al reﬁ‘P@*‘%‘l”%ﬁ-yTh%'giﬁf@wof#‘?rrﬂﬂhaytheﬁff%hoféﬂmﬁﬁstlg\ﬂa?sﬁﬂﬁﬂ ofPossi bl e
exanpl es of WastiBurerpuedRap.L of being used as the organic raw nateri al

i nclude food I ndustry waste, househol d garbage, food processi ng waste,

| i vest ock wast e, nEgthesnorardcedingsifedicompusitipnacetaihingéargd miduasf Any such
wast e can,. be_sel ect and .t hey can be used alone or, in conbination. This
type of wast 3“@]5)“5%5(?%%5’ 5%’%&8 ﬂﬁ%f‘)&g‘:ﬁ“r‘fmﬁﬁfﬁ‘?& dpeat QAU hIsyeowing,

but treating with koji mold can reduce the amount of unsaturated fatty acids, so that

livestock fed on such a feed composition will be of high meat quality.

DETAILED DESCRIPTION OF THE INVENTION
20 '
Herebelow, preferred embodiments of the present invention shall be
described.
First, in the present invention, the organic raw material is a raw material

preferably composed primarily of an organic waste. Possible examples of waste

25 capable of being used as the organic raw material indlude food industry waste,
household garbage, food processing waste, livestock waste, manure, and waste from
quarantine stations. Any such waste can be selected, and they can be used alone or
in combination. This type of waste contains amino acids in abundance, which raises
the nutritional value of the feed composition.

30 Food industry waste and household garbage include, for example, cooking
scraps, leftovers and the like.

Food processing waste includes, for example, fish broth, fish viscera and

-5




the nutritional value of the feed conposition. 30 Food industry mqsgq&erdQME
househol d gar bage i nclude, for exanple, cooking scraps, |eftovers an he™*
| i ke. Food processing waste includes, for exanple, fish broth, fish viscera
and -5 12 OCT 2005 the like fromthe processing of seafood, separated

and renoved fromthe whole fish and conventionally discarded during the
processi ng of seafood. There is no particular restriction as to the parts

of the body. thEhige rowuEd:bdeRihgtPbcatood REFHratEBirRIGembRH EnAkE BB i ned in
seafood are highly rated as growmh pronoting factors, and 5 these can be

put to effectidenyandonglly dissardeddugiag the preressingebseafopd. wdbereds nor oduced in the
rai sing of | LyashaSkerid e i ke. Additionally, the
manur e mhichb%g usg é%%ngﬁgpkgﬁgigﬁggg%?r?%?Pﬁ%%é#@%ﬁ?é%ﬁnﬁg G%an cattle,
horses, fow fatimdcitifentained ipreafdotbad highlytrited hd gr@sth@edmdting dstorsy andas wel | 10
as the ex reﬁg of gther aninals and even humans. Aside from such wastes,
the organtc s ARPERYIAR SHSHVeUs| ude tofu | ees, cereals or the Iike. Once

the raw material iBiv@RicRWAGEinchubies a8l WSS prdlthcell [ARE Sfking DRRveRloki, Bised here may
be of any type which is edible and readl]i)y avai l abl e, © 15 such as frying

oil, lard, s®%!a§darcassesandithedikery waste oil, olive oil or the like, but
frying oils are pggf. | e for bei readi| ailable from restaurants
and the |ike and eég(ﬁlﬁé}%ﬂ 3’??&?%“&'?‘* I %blgu %jcf\Ier’r% ?jexscreegar%fné{sweﬁmfl?’ pol ytic
enzynme whi chinchdingfcattll, hdoed food busd thehkeproduced intholivakibek ihdusifaewell Nt 0

wat er - sol blei%ag%%¥a%i s which can then be taken into the cell and used,
it can déto BOTTHY ?Eﬁﬂémgﬁﬁe%$ﬁqﬁ$& oils. 20 Additionally, as is

wel | known, waste AkibSrahSudieibds, MR ARG aN RlaferhfaR HluAE bafies, DI NG a form
of industrial waste whose treatnment is turning into a problem of mjor

concern in t&eals gsthelive possibility for pollution. By using the
above-described oi kg .ol ls. . this prohl emcan be effectively
resol ved. The oil 4t)r':eea n%%ﬁ%‘%ﬁaﬂéé)ﬁfgél%@étrl?rgeﬁ%dy&%ateﬁdgt hod simlar to that
normal |y 25 used Tigroildsephdre miyige of tiitypé rhichs eldibleaing kdagdilpdvall@st a portion
of an orggni cC raw. materi in an o adj usted_to _an appr oprfirﬁtige

2

eri al i ed to.
t enperat Ut e § a&ﬁw& tl% rﬂ)}ll% rrﬁéii,tjia%ﬂ'y waste oil, olive oil or the like, but

oils are preferable for being readily available from restaurants and the like and easily
handled. Since koji mold secretes a lipolytic enzyme which can break down oils
which are insoluble in water into water-soluble fatty acids which can then be taken
into the cell and used, it can decompose both vegetable and animal oils.

20  Additionally, as is well known, waste oils are being more and more recognized as
being a form of industrial waste whose treatment is turning into a problem of major
concern in terms of the possibility for pollution. By using the above-described oils
as waste oils, this problem can be effectively resolved.

The oil treatment can be performed by a method similar to that normally

25 used for deep frying, that is, by immersing at least a portion of an organic raw
material in an oil adjusted fo an appropriate temperature for a predetermined period
of time, then extracting. The temperature of the 6il may be set according to the
purpose. For example, if the purpose is to evaporate the moisture, a temperature of
about 80-130 °C is preferable, whereas if the purpose is sterilization, a temperature of

30  atleast about 70 °C is sufficient. The organic raw material will contain oils in at
least the areas near the surface, and the organic raw material can be used directly

atter extraction, but the oil content of the organic raw matetial should preferably be
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of time, then extracting. The tenperature of the oil may be set actgrgCmng2605
to the purpose. For exanple, if the purpose is to evaporate the noisture,
a tenperature of about 80-130 Cis preferable, whereas if the purpose is
sterilization, a tenperature of 30 at |east about 70 Cis sufficient. The
organic raw material will contain oils in at |east the areas near the
surface, and the organic raw material can be used directly after
extraction, kgustbd)or@kdmftQby AingQh a bk, PregR} h@bilssiaqu! d
preferably be@-G 12 OC'IE%Z)O%S a usted,ﬁ;or eogg&@\l%{@tg&ar%;l ng in a sieve,
pressi ng out lqaﬁ@b@itﬁgvt%rprafd@bhrgtimté,wt%mndunormr Iabblbbéﬁst@‘o&ff% preferably
at least 5 Wi JRE SePiiSll Al Bl b SRR A Mo il figpect Lo the
overall water content of the organic raw erial. I'Te all o t he

organi c raw tistcegdnidras ietdridl showltl prefdrbbly Beviltrdatetdireardedo pbrevertder to prevent
the 5 interm xture of stray m crobes, sonme raw nmaterial which has not been
oi | -treat8d UHEPLHesf sy giqrakps;sme fayy matedal pvhich has ot heepioflfrepted or gani ¢ raw
material, pre{HEARbYmib@d e KHAY IRE nhRd R IhARs MR R LE plfiReF at ur e.
Preferably, the raw material 'is added to kojr. The msthog for ‘obtaining a
feed conposi eftesrhaping feaghed an rpryonrinte tRopérainpd. dPrefefablypthe reat materialany et hod
which is con\égﬁl‘itdt?@o%lly known. For exanple, there is a nethod of a) adding
the raw materiral to'koji and mxing well, b) continuing to stir while

mai nt ai ni ng a t enp&hatethed fof olakiting a 3Rd denfositivh By feam&itaf tie kgiemaldi Nng Koj i

pr oduci ng.appar atus to allow fernentation until the water content is
reduced t'® 26" RelyeHam|Betkod which s ronygrfjonglyigeun, K ppwle eredsa r aj se t he
wat er cont entme@fodtdh§) abidinBrelrhtk ﬁmma?tgwﬁén%%-ﬁ%ae@u Qifingd diiher
fermentation and drying, and repeating” steps D) and c) a Suitable nunber
of times untiwhilgmabitainipgemperapesdftabeurt 3009 1 wingatstatic agatingdafi of 20 wt % or

| ess i s obtai e i e .the ter..content at step a),.should

pref erably bgpfdgm\ﬂkg%é)api Setggt,?ow?ﬁo "penta\l[[)'\fr%lélfﬂé?%@ﬁva?§9 %ﬁnt\ﬂrleg?cezfﬁoeiamt er
content can ba%adjadss bietk) bydiggiyoreehh athteridCo bide thocaag Butehthetheat er cont ent
can be reguced, in the above-described oil-heating step of the present

i nvent i or; b;?“f‘ﬁ“?ﬁ*ﬂ&o'f'%w%{ftﬂ@r’fl?‘g‘}% Brer {REraendatipn padhdiying ardirerepting v  dry,
such as sawdigeps b)HRQE) ShAMIWSnbel\bi@ Rt es RRAN kol febcfolfpBBioPRBl a REEP. hay, or
dry koji feed conposition already produced by the above-described nethod,
or by dryi ng comgntiogdd wifprdesais@btalpedwi ng warm air or sun-drying. In the case

wher e anot her In this case, the water content at step a) should preferably be 50 wi% or less,

more preferably 25-40 wt%. The water content can be adjusted by any method.

20 - For example, the water content can be reduced in the above-described oil-heating
step of the present invention, by mixing in other types of waste which are reIati%er
dry, such as sawdust, wood shavings, wheat bran, rice bran, beet pulp, hay, or dry
koji feed composition already produced by the above-described method, or by drying
by letting stand, blowing warm air or sun-drying. In the case where another

25  substanceis added for mixing, the starch content should preferably be at least 40%,
and they should be used in combination. Conversely, if overljr dry due to the oil
treatment or the like, the water content may be raised by adding vegetable scraps,
water or the like. Thus, the water content of the oil-treated organic raw material is
not particularly restricted.

30 The koji mold used in the present invention can be of any type which is
conventionally used to produce koji, specifically Aspergillus or Monascus, preferably
Asp. oryzae, Asp. awamori, Asp. sojae, and more preferably Asp. oryzae kawachii and Asp.
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25 substance is added for m xing, the starch content should pre{ erably be
at least 40% and they should be used in conbination. Converse >2 O™ 2005
overly dry due to the oil treatnent or the like, the water content may be
rai sed by addi ng vegetabl e scraps, water or the |ike. Thus, the water
content of the oil-treated organic raw material is not particularly
restricted. 30 The koji nold used in the present invention can be of any
type whi ch i swaneoihnenhii (eveihbly from&drishim Ik exeh Beer K&) ivhich harithd praperty

Aspergillus of, Mbnascys, preferab) Asp. oryzae, Asp. awanori, Asp. Sojae,
and nore pr epébﬁmw%éﬁpoﬁflﬁﬂ@l%%ﬁkﬂﬁmﬁﬂﬂ??ﬁéﬁ!‘ggﬁdl“mﬁ%% awanori
kawachi i (avalithaeemblde Bt #k likshi ma Kogen Beer KK) which have the property

of having a high lipolytic ability, these being capable of being used in
conmbi nati on with bedaygeneriad with thdgrowihicé kojildacdd inirsecipgelpafstrdeb fgii t h t he

growt h of ko l.dl, 1 . at el fter the kojit .5 nold is added, with the
pr oduct tgnplél{rozlaﬁﬁgdegfa U%Pyoﬁﬁgﬁﬁgatgﬁ&%%ﬂﬁlﬁﬁ t he product should
preferably be nmai nbeisapanty thdprdadctGhould pReeribkObdedinthited @3K50 f0fh whi ch

pur pose coolin r?; aeration is effective. Furthernore, blow ng air heated
to 50-60 C igngf’ é%f@ﬁkr#ﬁrwwl\q@qsem@ﬁg?}h@rq@@mseﬁﬁﬂﬁae-bggq%mp@r nent ati on,
the vater CoBfoug itheaMaRRIIANE i iMiectib Ot NG feat of fernentation.
Accordingly, a feed conposition can be obt'ained with the required water
content. The fi nal Whar §etojimeld begiorfermmntatipn, threvdfteednterdigrspdratedby shoul d be

30 wt % or,,| S,y R y 20, W% or | es and .nore preferably 15 wt % or
less. If 1 he%egtro(?gegl{ﬁ%%}ttmbfA?Cﬂlé&qglieyéﬁgl CRgRLPn ?aﬁggc’@@m%flml?(ﬂ?hen t he
total anount reqaaedwWetsr @KRAS S TNEfinaCRtRt WeetlohfehtGtHeif@Y chiip&itdhage and
transport. Ad]iclioidlﬁcLonal ly, it 15 becomes |ess suitable for |ong-term storage,
bei ng suscepf be 3 WEBET fesgy Breferably 20gyiekgriless, aadymagstraeferably WawBhos s dried in
accor dance il tiRe REGSBRend dIRAN e 1hf 30 ol Hinlile WEPHnS: 3 T eed
conposition. Additionally, if the watef content of the resulting feed
conposi ti on ReEHss exgessiye cduging ldifficulted ircetokpgd and danspoet. dAdditoraly, itg hot ai r

froma stga . i ke 20 Furthernore,. when the ter content has
dr opped, ng g}’ gtf)%g%ss\%hlé%b?etefﬁrelon%—t\ae er tm(':agﬁ:bgﬁtg S‘ilsgeljé%%? P985 allfaw mat eri al
with a high wegaeic roomherisl wiadh ibdricidd ectordand vathi the @esehOnaejisséanbbe wat er

content to ahout BO%to conti nue fernmentation, and
rectly used as a feed composition.

Additionally, if the water content of the resulting feed composition needs to
- be further reduced, it can be dried using hot air from a steam heater or the like.

20 Furthermore, when the water content has dropped, preferably when the
water content is about 20%, a raw material with a high water content can be added
and stirred to adjust the water content to about 30% to continue fermentation, and
this can be repeated several times.

Since the koji feed composition of the present invention contains lipolytic

25  enzymes, it may contain oils, with the oil content being preferably at lest 5 wt%,
more preferably at least 8 wt% with respect to the overall amount of the koji feed

composition.

EXAMPLES

30 Herebelow, the present invention shall be described in detail by giving

examples.




this can be repeated several tines. Since the koji feed conposi tigrz @fCT{ IZW
present invention contains lipolytic 25 enzynes, it may contain 0ilSs,” W
the oil content being preferably at lest 5 w% nore preferably at |east 8
w%wth respect to the overall anount of the koji feed conposition.
EXAMPLES 30 Herebel ow, the present invention shall be described in detail

by giving exanples. -8 1 2 O CT 2005 Exanple 1 100 kg of garbage from a
rest aurant wlsampledrsed in frying oil at about 105 C for 120 minutes to

obtain 20 kg of dr Dg(arggggawith a water content of 7% 7 kg of sterilized
veget abl e scraps V\)—!‘? Y &€ (oMt 6s Y ant ayas dpmerped infyigg ol atbaw: to 5 36%
Next, this wags @dﬁﬁoh%tﬁé)sQomaﬁfzoKg)&ﬂdrygé}gamgi#!ﬁérlcontmgh%’ya? gener at ed

as soon as m xi ng began. This heat Was controlled to an appropriate
t enperat ure kg 9bsta@bized vaggtable senps mgresdderbbemtd. to 2dj@st Heuvaterafritett taddi t i on of

the koji,sth r 4l ked, . wth the_tenperature, of the
mixture risi ggﬂt g%i@ ﬂ%t' %gh%%{gggﬁkgﬁ%ﬁz’ 8id %E(ikl]w%gs P%Sﬁ%sﬁﬁ‘%at‘?%rt her, and
hot air passesisdohromiingbegineaThifiRat @s chtrMRE idriPrdpRiaRtderdt@el MProve the
efficiency ofs%rxh{@ inthe latter half of the koji  production process. As
a result, a (&rfehtTeptiBetdreetede ety hours ptes additionyof &eie the esrwth 0696 was

obt ai ned 24 hgunsidablied, addhd 4 i ] I r fumes were

i ssued duri nggt he gnti re procigglg?%@r%}ghn%ﬁiéh%eﬁ%‘%ég% 0 égar bage from a
rest aur ant waEECqUgtiRn S kaf was cntipiertfurthér, ad habaiupassedl 5 o@H astearChenienut es f or

sterilizggio LS VRS t 0, 600 kg of  wheat,_ bran Koji i.th a water
cont ent g? 13{3%9%18?{2% st?Iﬁggﬁ%‘éﬁhn%qga?%&Omgnbtgﬁ[ag‘ﬁ’ihagj@%he%‘ ni nut es
later, the heaiduoforfpeoent as i eaulf b efntdied oihct (FRIAWRR G ARt Gonlldk & | Ntensi ty,
and aerati 03 Jas %’er,fo r%d as_appropriate to maintain the product
tenperature a0°XG° ,t“?‘ff{?t opts elerdgiign fafhefkoik die malederousitpeserEon with a
wat er cont enfiss@dd dueiy 4t h@dpocaddr&r Pproduction of the koji. This treatmnment
was continued for 1 nonth to obtain 650 kg of koji with a water content of

15% 1 nonth IEQ&ueuﬂlé ,Absol utely no mal odorous funes

15 100 kg of garbage from a restaurant was immersed in frying oil at about
105 °C for 10 minutes for sterilization. This was added to 600 kg of wheat bran koji
with a water content of 15%, then stirred to make the water content 25%. 30
minutes later, the heat of fermentation from the koji mold began to gain intensity, and
aeration was performed as appropriate to maintain the product temperature at 40 °C,

20 toobtain 615 kg of koji feed composition with a water content of 15% 24 hours after
production of the koji. This treatment was continued for 1 month to cbtain 650 kg of
koji with a water content of 15% 1 month later. Absolutely no malodorous fumes

were issued during the freatment, nor was there any contamination from stray

microbes.

25  Example3
The feed composition of the present invention was intermixed in an amount
of 15% with a conventional standard feed composition, and fed to Berkshire pigs,
which were compared with Berkshire pigs fed on only the standard feed composition.

The pigs fed the present feed composition exhibited increased body weight over

30 those fed the conventional feed composition.




were issued during the treatnent, nor was there any contam nati ony fZ;}@?T 2005
stray mcrobes. 25 Exanple 3 The feed conposition of the present i nti-on
was interm xed in an amobunt of 15% w th a conventional standard feed
conposition, and fed to Berkshire pigs, which were conpared with Berkshire
pigs fed on only the standard feed conposition. The pigs fed the present
feed conposition exhibited-increased body wei ght over 30 those fed the
convent i onal Ekamggledonposition. -9 1 2 0 0 1 2005 Exanple 4 Additionally,

the present feed conposition was fed to egg-laying chickens. Wereas the
egg- | aying rate of gf@q%ﬂYn@eEW%@%CWWWﬂ%W%'@mgafter one year
from begi Nnni REteRs.| WheRBIFe eSdlabi 00 ' QURRS 50% of 5 the
present feed C(C)erOSi tieon rrgie gﬁﬁg(@%&gg@l%@%&éﬁ%@ ng r%fqréeg%iceedi ng one
year, and t h#erohé pat frombegimninpiodaypagesn cuidesdfedi hdioi @hpbsetidy 66% of i xt ur e
of the prgsent fe onposi.tion, EXx le. 5 xt, an experinent was

per f or rnedgconli'hc‘:’(f’rr %SF%S“?‘% PeSHR W%@?W%Vggﬁayﬂ’@jr?tefﬁe &Pre e g of

st eam st eri | iaddthe st &%ﬁlﬁ@ﬁ@te?dr%uﬂﬂelie\ﬁlth\!ﬁéh& rafdQofniRfurdieRiprlemn  koji to
adj ust the water content to 35.4% 25 g of edible waste oils were further

added. The r &SBCPPPRitSN content was 7.2% Since the product tenperature
rose imediately after m xture, aeration was perfornmed as appropriate to
mai ntai n t heEddmple 5duct tenperature to 40 C or |ess, whereupon 507.7 g of a
koji feed compositjon wth a water content of 14% and an oil content of
8.1% was obt ai ned 2HHBLFBETmANEas REgforRed qacerting thelipabiic agivity REkokoj i

i mredi at @by afdier m xture of the raw garbage and waste oils was 7.2% it
had changed to 8.1% 24 hours later. A calculation in terns of absolute
quantities yiel ds 3 goif stearonterlined rameadbageateye miedwitRP0g of wheat boh (500 +

291) x 7.2% 7, ';E%Zac%rxﬁfthe%a!t&cor%nétkg%é%hﬁ%g {J\%ﬁ%&?ﬁf Ee)%rﬂg%%%q%s of koji

production, the ol’l content I'né& _ 1 g. During
this time, thedednaligrresdtiigeilicontad wier.rBaBitte He@dd(BGenip@auddose 271 n to

507.7 x 14% i_]n;%digtiel' a;];hat_ ) ) .
y atter mixture, aeration was performed as appropriate to maintain the

15 product temperature to 40 °C or less, whereupon 507.7 g of a koji feed composition

with a water content of 14% and an oil content of 8.1% was obtained 24 hours later.
" While the oil content of the koji immediately after mixture of the raw

garbage and waste oils was 7.2%, it had changed t0 8.1% 24 hours later. A
calculation in terms of absolute quantities yields an il content immediately after

20 mixture of (500 +291) x7.2% =57 g of vils. On the other hand, after 24 hours of koji
production, the oil content had declined to 507.7 x 8.1%=41g. During this time, the
water content had decreased from 766 x 35.4% = 271 ml to 507.7 x 14% =71 ml. That
is, this indicates that 57 - 41 = 16 g of waste oils were consumed in the process of
evaporating 271 - 71 = 200 ml of water. That is, this demonstrates that in order to

25 evaporate 200 ml of water with the heat of fermentation of koji, 8% of the water
content, in other words, 16 g of waste oils are necessary.

Furthermore, while the jodine value of the waste oils prior of koji
production was 265, the iodine value of the contained oils after 24 hours of koji
production had been reduced to 151.  This implies that the unsaturated fatty acids in

30 the waste oils were largely broken down by the activity of the koji mold.

Example 6
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is, this indicates that 57 - 41 = 16 g of waste oils were consunepziﬁcﬁham5
process of evaporating 271 - 71 = 200 ml of water. That is, this ‘
denonstrates that in order to 25 evaporate 200 nl of water with the heat of
fernmentation of koji, 8%of the water content, in other words, 16 g of
waste oils are necessary. Furthernore, while the iodine value of the waste
oils prior of koji production was 265, the iodine value of the contained

oi I's after 2&xpdiienit DB EficRheMED Odind@itt been reduced to 151. This
inplies that the unsaturated fatty acids in 30 the waste oils were largely
br oken down by t heA&@¢rasiupnigrasiused R spmpaipthd thepmal digrieg whichiguged) O C T 2005

Experinent o i £ £l Lsih ) .. t was used
to conpare tE%R%%ggggﬁ%gp§?ﬁ§%aﬁﬁgﬁafé us%1 ogéﬂégﬁgﬁﬁﬁgﬁﬁ%é%ﬁt dryi ng by
t he heat of heinteyresentdnveofiokoji nmol d using waste oils as in the present
i nvention Sgﬁ%&god 9 tons of shochu effluent were mxed with 18 tons of
wheat bra%, he water content was adjusted to 36% then sterilized for

60 minutes at 100 $idusbiMGochbdifat witk hittedStiB 18 ibrg dt Whdht blaflifd Hext Ur e of
wheat bran and shochu effluents gmhlch shal | subsequently be referred to

as effluent K8} yonjgrtwaredipsted tq 3%, Bwp pterilfred fir 6¢minutcs ot 108 fpusing ure to 40 C,
after which 18 g ofg iCltlis LRER i r ded a stirred for
1 hour, foll ovvaelg by ] ls}tr%t?a e?&gleﬂr]satl one?fgﬁ}%%vcfgérn%ﬁ\é\%ﬁ%eﬁuaep% (‘f’%gh t enperature
at 32 C. 12hehallsulsbquentipbidiefeirohtook etffoent 368 drakardted toleves Hawkdduwaf t he Kkoj i

nol d caused the product tenperature of t effluent koji to rise to at

least 3510, Apweledi ‘}@h&taﬁ@f i &OfPéFFQZ‘PJé{Aﬂ Eﬂ%@@mﬁﬁ%@f&a within a
range of 30- 3@rdd ty1 Hour d6loell BPfRGcREMER 1 IR G HERPIN.- AS a result, the
effluent- koji had dried to a water content of 15%or |ess 120 hours after

addi tion of tpesEgald't. Bhoyefiespddifon of thesersl ko, thetgyewth obthe kafient and
150-300 1 of i @ﬁ%; i @ﬁgﬁ -he. J.k L O raise

t he water coﬁ?gk%h%g 2 d?m%t%t g%ﬁ%%%, t @K£@?&Pﬂgﬁ%Iﬁgﬁggggﬁgﬁﬁ%d t he

ener gy from wiéheld hrbductesiperatird ®as mantsinadwithia ahage o2M-3gegeyati on to becone
nor e inpq se.

i prdgr 0 mai nt ai.n Ahe roduct tenperat ur to 30-35 C
appropri ate S8F4E%BA ‘iﬂﬁé O&’éf’#‘ﬁ %@‘d , %@?‘gb ﬁiﬂf‘ﬁlétq;&f ]ﬁ%djéﬁ& W3t ost
content of 15% or less 120 hours after addition of the seed koji.
Subsequently, 3 tons of shochu effluent and 150-300 1 of edible waste oils
were added to the effluent koji to raise the water content to 26%. Furthermore, the
effluent koji consumed the energy from the edible waste oils, causing the heat -
20 generation to become more intense. In order to maintain the product temperature
to 30-35 °C, appropriate aeration was performed, whereupon the effluent koji lost
heat due to evaporation by aeration, thus lowering the product temperature while
simultaneously evaporating the water content.  As a result, the water content of the
koji had been reduced to 15% once again after 24 hours. Subsequently, this
25  operation was repeated, and in the end, 210 tons of shochu effluents and 1450 1 of
edible oils had been added to obtain 21 tons of effluent koji.
This effluent koji was analyzed for its components, while on the other hand,
15 g of koji were used to perform an extraction for 1 hour at 30 °C in 100 ml of water.
The extract was used to determine titer values for various enzymes, to compute the
30  enzymatic activity per gram of koji.
The results are shown below.

Raw Material Used
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heat due to evaporation by aeration, thus |owering the product t??mﬁﬁ
whil e sinultaneously evaporating the water content. As a result

content of the koji had been reduced to 15% once again after 24 hours.
Subsequently, this 25 operation was repeated, and in the end, 210 tons of
shochu effluents and 1450 1 of edible oils had been added to obtain 21
tons of effluent koji. This effluent koji was analyzed for its conponents,
whil e on the other Whaatddran 15 g of kapéoowgre used to performan extraction
for 1 hour at 30 C.in 18&)1 m of water. The extract was used to determ ne
titer values for v BLEREHSymes, t 1%%8%bute the 30 enzymatic activity per
gram of koji. TheraprWihke CRLEe shomﬁmllow. Raw Material Used -11 1 2 OCT
2005 5 Wheat Bran 18000 kg Shochu Effluent 2100001 Edible Waste Qs
145001 PoweFowstd#ed1554. 6 kW Effluent Koji Poduced 21,000 kg Conparison
of Conpongnts V\hea%}rsg%mghochu Ef fl uent Water Content1l. 39%24. 2% Crude

Pr ot ei n15. 7%30. 1% at4.0%1. 7% Crude Fi ber9. 3940. 2% Ash

Cont ent 5. 1% E#BteMNEeh Bodifddb. 4% 10 Enzymatic Activity per G am of Effluent
Koji d ucoanyl ase 21a609k<gCOSi dase

Comparison of Components

: Wheat Bran Shochu Effluent
Water Content 11.3% 24.2%
Crude Protein 15.7% 30.1%
Crude Fat 4.0% 11.7%
Crude Fiber 9.3% 10.2%
{ Ash Content , 5.1% 7.4%
NFE 54.6% 16.4%

10 Enzymatic Activity per Gram of Effluent Koji

Glucoamylase 412 U/g

o-glucosidase 0.25U/g

a-amylase 451 U/g

Acidic protease 1885 U/g
15 Lipase 40.0 U/g

Phytase 15.1 U/g

Peroxide Value 114 ppm

Analysis

The water content of the wheat bran used as the culture for the koji mold
20 was 18000 x 11.3% = 2034 |, the water content in the 210 tons of added shochu effluent
was 210000 x 95% = 199500 I, and the water content in: the 21 tons of the produced
effluent koji was 21000 x 24.2% = 5082 1, which means that 199500 + 2034 - 5082 =
196452 1 of water were evaporated by the heat of fermentation.
On the other hand, the amount of edible waste oils used as the heat source
25 was 14500 I (specific gravity 0,92) = 13340 kg.  Additionally, the oil content in the
wheat bran used as a culture was 1800 x 4% = 72 kg, and the oil content in the
resulting effluent koji was 21000 x 11.7% = 2457 kg. Therefore, 72 + 13340 - 2547 =

12-




a-anylase Acidic protease 15 Lipase Phytase Peroxi de Val ue Anﬁl yﬁ&z 2€‘10352
Ug 0.25 Ug 4.51 Ug 1885 Ug 40.0 Ug 15.1 Ug 11.4 ppm lze t
content of the wheat bran used as the culture for the koji nmold 20 was
18000 x 11.3% = 2034 1, the water content in the 210 tons of added shochu
ef fl uent was 210000 x 95% =1995001, and the water content in the 21 tons of
the produced effluent koji was 21000 x 24.2% = 50821, which neans that
199500 + 203%0865 Bk 2vaste oil Herkoansti@fl. Wat er were evaporated by the heat of
fermentation. On the other hand, the anmount of edible waste oils used as

the heat source 2BuriigenorgdhgpmounteiddiEcpptaigedipithgorigirgbyheat banpak g
ddi ti |1 jod _ ' 1800
Addi T onal | Y1s0b9es bl -S001 2 ik kiSea SR AR PSR GHlchHT © ves

X 4% = 72 kg, and the oil Content in the resulting oj i was 21000
X 11. 7% = 2457644+ 344 kg.cflbnigs, 9928 - 344433481 kg o BAE were-chidsuine? ird8d 2005 10865 kg
of waste pil were consuned,. Furthe re, th unt of NFE contained in the
ori gi nal ﬁhegpn%ﬁ%t}?n\ﬁgge' %WW%%%@%EQO%FB%@%HW%E reduced in
the final ef{iwenthepfjperitt &3si k6ld21000 x 16.4% = 3444 kg. That is, 9828 -

3444 = 6384 kg of NFE were consuned in the 5 fernentation stage. This
consume NFE is assUifeenss vaugef thesdibleryaste gjls saa?ieh keahand thespersy t he

properties of,kOisiad T G: wakisy rgy value of the edible waste oils was 9500
kcal and the energy v‘g\ﬁ;eg oflqétgﬁe starch was 4371 kcal .

Calculating the amount of energy consumed from the above results in the

10 following:

Edible Waste Qils 10865 kg x 9500 kcal = 103,217,500 keal
Starches 6484 kg = 4371 keal = 27,904,464 keal
Total 131,121,964 keal

On the other hand, the latent heat of vaporization of 11 of water at 40 °C is
15 576 keal. Since 196452 1 of water were evaporated in this experiment, the latent heat
of vaporization which is required is 576 x 196,452 = 113,156,352 kcal.

Thus, the thermal energy usage efficiency of the current process is
113,156,352/131,121,964 = 86.3%, a high rate of efficiency which would be unthinkable
in conventional thermal drying,.

20 Additionally, the effluent koji contains phytases and acidic proteases which,
when fed to livestock, can be expected to have the possibility of improving the
efficiency of use of phytic phosphorus and proteins.

Example 7
In order to test the effects of the present invention, a component analysis
25  was performed on the koji feed composition, and the meat quality of livestock fed on
the koji feed composition was inspected.

1 kg of raw garbage was introduced into 3 liters of frying oil held at a
temperature of 103 °C, then dried for 24 hours. Then, the product was extracted
from the frying oil and pressed to obtain 260 g of dry product. The dry product

30 contained 60 g of oils. 146 ml of water was added to this dry product to adjust the

water content to 36%, and 0.4 g of seed koji were added and stirred.  After 6 hours,
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Cal cul ating the anmount of energy consuned fromthe above results i,}n t{bn@-r 2005
follow ng: 10Edi ble Waste O Is 10865 kg x 9500 kcal = 103, 217, 500 kga

St arches 6484 kg x 4371 kcal = 27,904, 464 kcal Total 131,121,964 kcal On
the other hand, the |latent heat of vaporization of 11 of water at 40 Cis
15576 kcal. Since 196452 1 of water were evaporated in this experinent, the
| atent heat of vaporization which is required is 576 x 196,452 =

113, 156, 352 IdegirodiFhgsiperatuee idgar walse, en iy waagenghhicd bpaestioakhs t he current
process is 1131J 15% 352/.131, 121,964 = 86.3% a high rate of efficiency

whi ch woul d BBPTOREHS towaaintan the fernpaaturaat sk mdiGherts latn 275 g of olyi

Addi t i onal |  withhivdeériobh@itof 169 asoB Bk NSTHRBN LGR&S oAk Giadi B, PT Ot eases

which, when fed to livestock, can be expected to have the possibility of
i nprovi ng t h&hatds, 6¢ g pfeaile hadifeeny seducsl tp A5t 16% p 468 pitbusisdientitig frabtbeuns. Exanpl e

7 In ordeg t . fegts of th resent. .inventio conpopent
anal ysi s 5259(\)/%?%%%1 g‘ra%e %o%ﬁaieﬁgq%ﬁ B'Fgoéﬂn%g'nﬁ%‘?ﬂplo H?“ag?{&g’g‘ﬁQPneat
qual ity of | ithieBfiémiadfled tt@Rvatd: bentddjvias T390 BuaOpRREIstERriRTats 18pect ed. 1 kg

of raw garbag]fe wggeiptroduced into 3 liters of frying oil held at a
tenperature 679 Rer €% PRSAERAGIADFESHonours. Then, the product was

extracted from thep kg uid g@dg(g&]&ﬁﬁg LRich Rkl -of. dry product.
The dry product 30 coﬁ?lai ngd 6a(s) g of o s, 146 %gge?tﬁgetqlés%n\g\éfgadded to

this dry prodgetthe egemfi} months after bindt Iy replocin 1906 of the36hgentintdl Redt g of seed

koji were,ad st fred. ter 6 hours, -13 2 O C T 2005 the product
t enper at ﬁ? e g@g%‘%ﬂ‘t 0 r‘%vé%e?&gf)sgé? et ?%6'%6‘55%% AvS tﬁfyﬂbalétrliq k¥on as
appropri ate bp8nwinthis aftét birtte tHos RRIBRLIAE Eredresdft elperididlt KHA rBRKES, | ater, 275 g
of a koji \NL'[h a vat er. cont ent of 15% was obtai ned. The oil content of the
koji was 179PoPhasishtof 118dkeky g age ofd Snenthse efprthermereavhile nefnge Rigd 70 = 46. 8 g,

TR i MO T T
content was iBbgnhcegteddibdgef menu6 Y, Thetisdove sles that¥his kofitsuaey fi ber 6% ash
content 436 a@@ecwgas%%g@d composition, and is capable of promoting digestive absorption.

Additionally, conventionally, if pigs are fed feed having a high oil content such as

food scraps, their fat portions can yellow and cause reduced meat quality, but in the

present experiment, such yellowing was not observed at all.

As is clear from the above examples, whereas feed compositions composed
20 of raw garbage could conventionally only serve as an inferior substitute for normal

feed, the feed composition of the present invention has exceptional effects which far

exceed the capabilities of conventional feed compositions.
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This koji was used as a feed conposition which was fed to Berkshiyre @tgs qﬂﬁ
fromthe age of 3 nonths after birth, by replacing 20% of the conventional
feed 10 conposition. Wiile Berkshire pigs normally grow to a body wei ght of
about 110 kg by 8 nonths after birth, those undergoing the present

experi . hed a body weight of 110 kg by the age of 6.5 nonths.
Furthe%&é{%e?g&mture pigs normally eat 3 kg of feed a day and excrete
6 kg of manure, the pigs in the present test only excreted 1.8 kg of
manure. That is, it was clear that this koji is very 15 effective as a feed
conpositt i on,A Bisthaddorpieduting afojp fesAspmigsitipy eemprisingsersrofriedfarming

Addi ti ' I L, 0l . i a +hi o]]
cont enflh Qe aRaACHERAER i icapo el B £ gL BT maal P Malid Bl
r educ etbasedlC qua bxtractinputdding Aofieo fnese ahd exineihi; RNl tosdisbdateliged ng was

not observeg) gl all .. Aﬁ}zrlﬁ ?e,ar fromthe above exanpl es, whereas feed
conpos PRPENDYIEmyTERn bydhe kot Bgldyar bage coul d conventional ly only serve as
an inferior substitute for normal feed, the feed conposition of the
present invention has exceptional effects which far exceed the

capabi Bi ti e# wéthod frgmédusing] a Aogicfded compssitidndn accordshed wathQl4imT], 20@feivhat i s
clainmed is: 1 met had for produci ng a koji feed conposition conprising

st eps g‘ﬁ“%é’ﬂ%’???‘ﬁ&“&?ﬂ%iﬁﬂ%ﬂﬁé%{ ?ﬁ'?‘ﬁy"ait‘??ﬁ@?@mhg at |east a portion of an
organic raw nmaterial in oil heated to at |east 60C and extracting; adding
koji to fernment; and reducing the oil to a predeterm ned anount by

f er menBat i orA Bypthoddokprioitueing a koj2 feed comiphsition br acpomeu with dajno]l ior tlasal
ConMposkt | i cecordance with claim 1, whereipn. .heat fromthe fernentation
o oot Ve bdnEEr AR e bR son At gt P gpi et KB T eed
conposhidt Goni ferBeReGSEHCRe Wi tnotd Aéd¥shrPfor Ahahdhe drgahitefa®iatkhf. Oi | -treated
organic raw material contains a sufficient anount of oils to generate heat
fromfernentation by the koji nold necessary for drying the organic raw

material. 4. . i .. feed c gsi i on in accordance

W th a%'y oner eﬂ%&i:}g?%é 'rfflgé ?%%ﬁgérégicﬁnﬁﬁéelh%? S %@?12%?%1 A EG%w materi al

cont ai olairmad 13¢adtercdn vitclGil-pearddsraldliy réW matc@@abtonbaid 301e4¥0B Sty pleBsiratily wt at

| east 10 %,0f oils a%[] r?spect to the total water content of the

or gani 1 - Ob¥ O &esPECLac plat gagr e tion in
agt Ié?lieé%r%%\g Y 3 lsast Hbwtt of B ih tdo khsjtptal waigr eop of

accor daRCReid AvP¥ieARR. Of

5. A method for producing a koji feed composition in accordance with any one of

claims 1-4, wherein the koji feed composition contains lipolytic enzymes from the koji.

6. A method for producing a koji feed composition in accordance with any one of
claims 1-5, wherein oils are absorbed into at least the areas around the surfaces of all of the

organic raw materials.

7. A method for producing a koji feed composition in accordance with any one of

claims 1-6, wherein the organic raw material is raw garbage.

8. A method for producing a koji feed composition in accordance with any one of

claims 1-7, wherein the heated oils are heated to a temperature of at least 70 °C.

9. A method for producing a koji feed composition in accordance with any one of

claims 1-8, wherein the koji mold has lipolytic activity.
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clainms 1-4, wherein the koji feed conposition contains |lipolytic 1622%‘%520[}5
fromthe koji. 6. A nethod for producing a koji feed conposition’i L
accordance with any one of clains 1-5, wherein oils are absorbed into at

| east the areas around the surfaces of all of the organic raw materials.
7. A nethod for producing a koji feed conposition in accordance with any
one of clainms 1-6, wherein the organic raw material is raw garbage. 8. A
met hod 16or pAddyIdbétDc@lﬂt@itionfc%ﬁﬁnddmbﬂlb@ﬂbrlgﬁo@&‘i—'r%réjﬁj}ﬁi%ed‘/i th any one of
clainms 1-7, wherein the heated oils are heated to a tenperature of at |east
70 C. §Omposigmigfceidance svthcanypng ok elaeims &8d conposition in accordance with
any one of clains 1-8, wherein the koji nold has lipolytic activity. - 15
120CT2005 10. A koji feed conposition obtained by a method for producing a
koji fééd chmpdsidifooproduciag e @b fsedeomipblitianYordMiginfoilslaad Mpollti®. 11. A

met hod for producing a koj.i feed conposition containing oils and |ipolytic
enzynme§’ FAnRTsestens Of gerforanng anpil freatmest by immensingat lagst 4 parkionsi ng at

| east i . i rd i il..he t..|l east 60C
b ex et B rofbnBePIAPHE A PRG0N b e SRR Ruddos' o
accordémmeninvi th claim 11, wherein the oil content is at |least 5 w%

preferably at least 8 w% with respect to the total anmount of the koji feed
- conposition. 13. A production nethod in accordance with either claim 11l or

12, whepei n A BRJIBHGH me®BliPRkoRfantd itk Claim 1 PSIhGOFRASHA blediSs 4L MOS! 3O
hod th any c

wt% 14. A production nethod in accordance w one o alns 11-13,

wher ei Feastiewt%i grofeyablycatdenst SrwaYeawith faspent tdthe katpl amdimt ofthe dipji féeded
corrpos;:&'hg&ﬁ%ﬁt ai ned by the production nmethod of any one of clains 11-14.

13. A production method in accordance with either claim 11 or 12, wherein the water

content of the koji feed composition is at most 30 wt%.

14. A production method in accordance with any one of claims 11-13, wherein the

lipolytic enzymes are from the koji.

15. A koji feed composition obtained by the production method of any one of claims
11-14.
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