, €3eSES-@a\Bj Cx~D6DTEQb> " . METHOD FOR PRODUCI NG KQJI FEED COVPCSI TI ON
USING O LS BACKGROUND OF THE | NVENTI ON The present invention relates to a

nmet hod for producing a feed conposition, and nore specifically r?”

met h cing a koji feed conposition capable of producin Mlmﬂlﬁllmm/m
feedm@mwmﬁmmmﬂ froman oil-treated organic raw material. The pr esept, ..

i nve r relates to a feed conposition produced by this nethd ?
Current | Y00&f nost all waste fromthe food industry and food processing 10

i ndustry is disc ed. This.type of te_contains [ ge of organic
matter, which m%THQ%E‘bFM@ﬁ&%G%]&F?Wh Qé&aﬂw{ﬁlﬁact) such
waste is sonetines 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 transport, and easily spoiling. For this reason, this

type of waste is often not p {]?ﬁ)t I | eft to deconpose,
or being illegally dunped, vmulﬁééﬁg’gé ea%yﬁggmﬁﬁgpgroundmter
contam nation or to cgntanm nation of river r. the other hand, there
are. methods for usi ng TRIZHGH SLeppmees armelon B Prosgei e “Then Pam
gar bage, but sucdhdmiozd pbafcalisidileb Yo aGrdiivdtforpadtiukihg Akof ide@ edohpositipn on r aw
gar bage containin arge anmounts._of oils, thus restricting the range of raw
garbage capabl e ‘i?gabﬁ)eéif ﬁﬁ’db‘?‘?ﬁ:"g@fé@ﬁ‘;mﬂﬂ’ﬂf’?‘?“&% W‘l?ﬂef‘ﬁgﬂré fﬁa_ff’rnbaﬁ? ' _
processing of gardggent faltby AHAREAERs B el QorHFRitioh plobedBPifisinethoract eri a,
the use of thernophilic bacteria can reduce the 25 anmpunt of organic matter
capabl e of being ef f eCrgeinamest gl wasteftompthe fopd indpsiy 2pd frPR PSSt 0 car bon
p g
di oxi de and @t ghgdidis&lesased in to the atnosphere. I n Kagoshi ma
prefecture, 200,000 tons of distillatory effluents fromshochu are dunped
into the ocean each ydhis typanf Wasterchrisies lotgs enounds df pigamic mattrgwehich wadder  cont ent
of at | east 95%angALfsthL IRl BURGEP I B SulieSBY bAYEme LB fON a1 N 30
beneficial am no acids originatingnyeasts, and are expecte 10 be
capabl e of bei nepeflegively ef fetitizervel y in feed conpositions. In order to reduce
the | evel of spoil age enough for stable use as a feed osition, the
wat er content nust befiroévﬁﬁeé’esgg’bv&asﬁrn?%agyk\%s%%a?er enéesn.’aflég\%’n\iheer, shochu
ef fl uents have adriawigpaks\if Bepsdiffigylt taridrean Buoespont, andéasilyspoitiag. donthisg t echni ques
have a very |low heat .utilization rate of 15% or |ess [ themdifficult
to put to any pracieH tyﬁes‘?zé‘.wa ’st°ﬁf%mb°ttﬁ‘étrt°ﬁf§ﬁtﬂ’,eufehée‘ftﬁlgr@ér#%é“ﬁﬁﬁ Tant has
devel oped a t ecleingilgaliyeiitipad, kdjch cariled to Soilghdgoundwaedd eitaniination aind used to
deconpose cooking oil waste, producing heat of fernmentation which can be

used to very ef fOBPEREHSP AFyer M shochu

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 least 95% and are extremely susceptible to spoilage, they contain

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

used effectively in feed compositions. In order to reduce the level of spoilage



effluents. 10 BRI EF SUMVARY OF THE | NVENTI ON The present invention has been
achi eved in view of the above considerations, and has the prinary purpose
of offering novel means for making effective use of waste. Additionally,
the present invention has the object of offering a nmethod of 15 producing a
koji feed conposition wherein waste is processed to produce a koji feed
conposition. Furthernore, the present invention also has the object of
offering a koji feed conposition produced by the said nethod. For the

pur poses 0f 1t e RS iabR(EUsla 8 odingBibn, 15 HeF QARAERLS Blkelidbodny| 20

conposi tion produced by grow ng koj I no in araw nateri al,

particul arly onedtying to#0%lor lessj | Hompver, shahigetwantsdiave ateghtvisposithendvet hod f or
produci ng a fee ition according to the pre t.Jdnventi onpri ses
steps of perfor %Oﬁ‘gegg%ﬁoé‘fmtﬂrcggf‘ ﬁé’%ﬁ“‘%ff’ }}a‘r'ﬁ‘r%?e I ﬂ‘@'ig?q uf'ﬂ‘ezgtsf nr%tegglrs ion of an
organi c raw nat ariead, makingthameliffiqiltito putth @y paeticange. addi ng koji to fernent;

reducing the oils to edet erm ned anpuni by fernentation by the koji 25
mol d whi | e meki ng use%&fqﬁet ”ﬁ@ﬁaﬁfm’fe&%hﬁa&%aﬁ evfr;igpeidead ‘e wat er
content of the owigedi Kji WM iSEroRh irdbhebtbra and RS teddebrRpRE RoRihgeitiwauNt . 1 n
the present invention, "ortgfani c raw material" refers primarily to organic
wast es. This metMetRrclsheat sffermentationeylich cgp bediserhiivery effisentlyAnptig &ocht vest ock
manure 30 and t hgadehfse, Whi ch have conventionaily been discarded, to be put
to effective use. Furthernore, since the nethod of the present invention
uses koji, the processing is requires little tine and is efficient. -2

Furt her nore, %as opposed to tﬂgﬁmgpﬁwmmwi c bacteria the

nmet hod of the present invention uses koji nold, so that while sone of the
organic matter is broRbeprdwsnrintenhen haabdgnpchitvestdn tiewafithemeever | nost of it is
synt hesi zed i nt I CJ e o]e] [ W ting large
anounts of di ge%?&\?%gék%ﬁ%{fnﬂé%&ﬁﬁ%%gg@?%ﬁ) t ?‘?&“‘3%%‘%‘??%?%5’2‘%%‘% on. As a
result, a feed cffaqtiveiteiobwasid t h hi gh nutritional valve which is suitable
for feeding to |livest .and the |ike is obtgined. That.is iLle the
treatnent of organic \%égitiggﬁﬁéﬁ'e@desﬁ?&é’}v Stgglﬁf’sgthec%ﬁe\?te‘%?le%‘r?élapf%gf) Ft he

pur pose of sisnplprodieingapgisesdgohpBitoReh@sin waiit€is pRicésedd toprotitie apsjicfeaint
invention allows for useful ingredients to be generated by the koji nold,
thus 10 enabli nd*TR®HMstes to be reused in the useful formof a feed
conposi tion. Further nBa@herdbie, the eRitinveticaRisb R tRY dbfpbtof dffdilg Byl féear

treati ng wastes whi ch does not produce any mal odorous funes. Additionally,
the present i nvéRPPEHfiopprodueeddy thsspdmehgdc FphePepesss thediespionot es t he
fatteni ng of Iiwma&r%eaeawﬂﬁa&ﬁaﬁdd@@osimrbwﬂ@ngwmg)xoﬁsent
invention requires an oil treatnment in the process_ of producing a fernented
koji feed co%poé]i‘qhi‘Bwrwfm%?rlalowg%mia&lYPwMWﬂ%d'agfoﬁvgdl%‘j"}a“ |d. The oil
treatment 1s perfOr”?Q‘h@%e%ﬁ‘i%{ﬁrb&&h@fafée&%&ﬁpdi‘iﬁ@&&&ér@ﬁg&fm@ efehgani ¢ raw
material in heated oil and extracting. Preferably, all "of the organic raw
material is oi | itventignegmprisepstensiof pariormingan oildyeatmisat hydemerstngahleastd oils into
at | east the ar ar ] Ok I & terials. Due
to the inclusi oﬁﬂglf()ﬂglp@g%‘ﬁgmﬁg{a{eﬁﬁoﬁfﬁa{g%ﬁﬁ %%Jr;%ﬁ%geﬁg&g I&éltcgﬁd convert

t hem ef fi ci ent | yermenthreducingfthé @is treapredeteoninedgnauntly feimentatipbyrthe ke d

especial |y 1R a9 0 ihlileSiab 5 of Heall R Rhn IS0 lOle WIBL ruchill e OF 1 S
act as an energy source to Qgreatly |rrproveat e organic raw nmateri al
deconposi ng and ocgapicngyv sypieral todt mokter prealeierninédchnant-ur t her nore, there are few
m cr obes capabl e of fFetgi nlg ogf oj.l s,in natur e, .thue§ersenrab£rhnﬁotrgg.ckoji

mol d, which is rel ati Ver§PEFRUBETIBY CBBaeN R TERPEY O REFSEr ay

m crobes, to naiwaktas.n dom nance. The heating treatnment by oil imersion, in

addition to the above _effects,, al so has the effect of reducing weight by
reduci ng noi sture andmnﬁg‘@‘?f’qﬁ?"&if‘ﬁ H@E?‘awnééa%? 48e: Vf”‘%‘i—c}jf‘%ﬂ‘gﬁmr e, the
use of orgarsoc \WAGHRSLS Whith svelkinveitichallyediscaided kise pub® efédidiémsel on of

mal odorous funes to be |argely reduced as conpared with conventi onal

treatments of organi cFyRherme sursige peed ofghepresgptinyeptiqnpsesigh feeasant 3

processing is requires little time and is efficient.
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snel |l of koji being noticeable. If perforned for the purpose of
sterilization, the tenperature of the oil should preferably be at |east 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 nmaterials treated 5 in this tenperature range
are nost suitable for koji fernmentation. If the purpose is to reduce

noi sture) the tenperature of the ails should preferably be about 80-130 C.
The effects of weight_reduction, noi,sture reduction and ster.il, zation

provi ded by this heat F?rﬁgﬁ’f‘%fﬁ6P£’P79839?ﬁﬁ“?‘ﬁ‘é’s'gémglgﬁéﬁmﬁﬁ}ﬁ transport
of the organi c wastod ofihel prekt intedtibinged 18 sholdpdo that vhilomadf théorganidor i ni ng t he
organi c waste to the nefft stage of koji 10 processing. The oils are
preferably veget™Mifes rkeq dopa inte,sarhon digyide angriatey 'B‘Psé‘?fétr‘%lsd?‘@e%dgﬁ‘? bl e oils.
Wil e the smell peficiRinti@BbilIPHtanRWhilld 4o Séciling Rrde b MBdNB YT Uighltivé aw gar bage,

t hese heat treatnents, especially those using frying oils, result in the
normal smel | Sof eprElss Phigh agistinfigprting sberrptiono xApt Eeisafedrompesitiopwithest aur ant s
or the like, W gphiRiibra e Aty ARGRO R féfediﬂﬁorﬁ%s{o@laﬂid@{q ikapdl ed.
Furthernore the oil is preferably a waste oil; thus allow ng sinultaneously
for processing @btainadt dhatiis, whilethefirqatropnbipfiopganis wastes using sRcrdbes ¥ nol d i ncl ude
Asp. oryzae Asp..,2%R j f | 61 A8R zae
knwachii and Asﬁc.) aman%l?ﬁé%e c %lgo%g&’e{ﬂ}%b é&ﬁﬁggﬁ #@%g\gl ma ?(82&% Beer KK)
are preferred. IKHoaserdinvention aliwsifer usefaltimggediansito begeRGatedhy thelofi agld, Bwat ai n

| ar ge anount,§ of oi.ls.and therefore. canno e cessed i.n conventi onal
conposti ng dﬁanteg?[’lh%tlhﬁga?ﬁgoéeyr ‘gegwq@%?éllfam%&??egmﬁ%% PN oi ded. However ,
by wi ng these types ofurkejrorgitieprestrit@vimtiph offerpaingthbdfoca@titg Wastases al | ow f or
superior processing of tg‘g-: gbove- dags%i bg}({j\_ﬁ‘ oi | -treated wastes.

Addi tional Iy, tA&ERF BEPILYsq WP AKEIRETSn with other types of nol ds

whi ch are suitabl e foadditionhlly e¥pesernt i®entioNbff@O¥Rfi feedSontpogtistophictiol d gr ows
and fermentation begins, the heat of fermentati gn causes the wastes to dry
so as to obt ai nPEREsthefataying ghlysErdiaRnPRYides g9edmp gUaNtt er content or | ess.

At this timg the speegksedntiféRionQéquibd/indfl teafheitth thiPotéest phydubth®w ng hot

air as needed. The final water content of the koji feed 30 conposition is

preferably at midemsuediosfeederpopier At slprganisrapateridosnsdy Brlg: eVen nore

preferably at ”Bﬁireﬁh'igﬂl‘is’?erﬁﬁ&(eh%?m&&%&th‘é%stl%gﬁﬁﬁ%f dn¥gRickAmatefigr s a koj i
- y a S

feed conposition obtalne t he above-described production nethod.
This koji feed évhroted il peshexiragtingin Pesferabiirall of thei cgpanicuaw materia soilyeeplad, and i s
sui tabl e for feqgl oud@udit M3k 06K MGy B B LALE: MR Srouh @l sidfilet N || e
Since the knji no uses olls as an energy source, the olls are consuned
and t her eby 20 edotiddorghtiic monvmaterialsi pol yti ¢ enzynes fromthe koji nold 5 will
al so be rnntained in fee .l L] MRIdANGRvQf 0il's can
cause diarrhea in Iiv{ejgftgé%,]g‘fl%?%%%é%b ® l@é’%%ggoé‘g‘}r{r%{tg?e y over come by the
presenre of hpolhyeri eiidamgly trgeat of feusentatips isithat there ismb neediespreibliyta hddbargf f eed
conposi tions and pronpting .t f,att eni ng.,of .liyestaoc e, the
action of the k(r)ljul e’ﬁ%ﬁﬁ%ﬂ’%&?ﬁ@?ﬁgﬂﬁﬂ%gﬁf&b%%aseaﬁ(??/é SSEE%%E%%EH nyl ases)
]Lor o;eases and admpx?ﬁethe(?ngamﬁl}mmmmmw_ g siBg nychargin ‘tgspelagofam@yth 'mlnpldt efl iE ]Ehg
eed conposifio us rgely assistin n di gestjon. i vest oc e
this feed c&%rpogf“[ui' ?'e‘ttﬁg?érﬁ Wm&&%‘tfle%gg‘g?%‘g}so.“s ml"fég}‘fi“'corrposi tion
al so has the ef trplingthe BRI Sthich & rélitrelyFRictptible tb RatafRRMOEDYSthdr bieay

| i vestock. Furthernore, feeding a feed conposition containing |arge anmounts
of 15 unsat ur at Sdcrebestymaintaidopinanie;est ock can cause reduced neat quality

such as yel | owi ng, bufhdHeSiHg FGmehiby olf RhvherdiBh, th S&faitich @SiE Shobddteaspunt Of
unsaturated fatty acids, so that |ivestock fed on such a feed conposition

e
will be of hi ghakehas tasifest ofredyoimg ayeight byDEdcig Poisine arl/orsErfRVERATEN 20
Her ebel ow, ppef ﬁrafe_?igl. eﬁ@@@hﬁ@@% ugé oflo ig ?}v@&%@eaﬂe&‘yfﬁﬁs'n%oamgles%

described. Pirst, 1n the present I nventi the organic raw material is a

raw mat erial pr pfaduetionpf malngasousdumesiterea ladgely eefdueed apeairpated Willst e.  Possi bl e
exanpl es of was : i ; ; . [ terial

i ncl ude food ingﬁg§§§ﬁag§?%§nﬁéﬁgéﬁgﬁggggggggg?n?gg@ggglceé@%%gﬁmaste,

|l i vestock waste, manure, and waste from quarantine stations. Any such waste
can be sel ected, and they can be used al ohe or in conbination. This type of
wast e contains am no acide in abundance, which raises the nutritional value
of the feed conposition. 30 Pood industry waste and househol d gar bage

i nclude) for exanple, cooking scraps, leftovers and the |ike. Food
processi ng waste includes, for exanple, fish broth, fish viscera and -5

the like frocn the processing of seafood, separated and renoved fromthe
whol e fish and conventionally di scarded during the processing of seafood.

oy o b e




adj usted, for exanple, by raising in a sieve, pressing out the oils or
adding oils, to at |east about 3 % preferably at least 5 W% and nore
preferably at least 10 wt% with respect to the overall water content of the
organic raw nmaterial. Wiile all of the organic raw material should
preferably be oil-treated in order to prevent the interm xture of stray

m cr obes, sone raw material which has not been oil-treated may al so be

m xed in. Koji is then mxed with the organic raw material, preferably

after having re pat A e raw
material is addg‘%g%3 %@%e?\%%ﬁcggmﬁegt ﬁng&?%{?& %L?‘gﬁ?ﬁp%%g&@%é% l'(':'Ct)llirfJ};osi tion by
fermenting the kepperatak of thdoilshguld pleferably baayieaseddiC.anidnoelprafgabdyatvent i onal |y
known. For exanple, there is t hod  of addi. he.ra erial to koji
and m xi ng wel Wﬁaﬁ)""’c nl‘“isﬁlﬁ‘?sﬂlg the e’%ﬂeﬁ’“\?\ﬁﬁ%‘é‘"ﬁgﬁ‘ﬁgéﬁ%ﬂlﬁﬁﬁreggﬁg@t&ﬁer ature of
about 30-50 C Usedig 8 alSdub0-100 BRiraitnhdigpriétablyl70-260CI Nihe aPPRLtAGdSrebtad al | ow
fermentation_unti| the water content 1 s reduced to 20 V\Ifk% or less, and c)

addi ng nore Paw'hgisdympsratyrgrange arpmost suifable fr ko fermentations I the PRI yxe t o

20- 35 wt % and alrédaié Méstlte! thbRnpbRiu R trd blldhoRA Breflé ably e abskPgh-13¢REAt | Ng St eps
b) and c) a suitable nunber of tinmes until a koji feed conposition with a

wat er content offhetffegf obwrisht eeduction mpigture Frdyction and sigridizatign providedtbydhis o r

content at step nhahk weftaetdudi B &E@Q&M\obéneﬁpan\@th%%rtloﬁﬁ§mﬁm WasfeaRf €1 @bl y
25-4a wt % The water content can bé adjusted by any method. 20 For exanple,
the water cont efbvietahepeedfergefeigeration in briningtherganicyeastie tathe vext stage akhohg st ep of
t he present ionv?,;:gtgs%g_ by m xing in other types of waste which are
relatively (}ry, such &s sawdust, wood shavi ngs, wheat bran, rice bran, beet
pul p, hay, or dry koj Thealleare prefroablyi viegatabledr maimdloils rod shoald praferatiebe
above-descri bed _pef hod, .Q drying.by letting.stand. blow n rmxir ar
sun-dzying. In fﬁgfegg%e%%%s%‘ﬁgﬁaﬁgv usglﬂ‘)g‘fe%hoé‘éol%ahﬁ%‘ggwa‘f'g?x o ng, the
starch mt xnt s ldesd lebajireatnensldsyecialy thbselueing fryid$8ils, rasutt in theyormabsiletl obe used i n
conbi nation. Conversely, if overly dry due to the oil treat t or the
like, the water “CH{DE8 g §’SF°§L¥E"§?3 evﬁﬂﬂﬁ’ﬁéa“ﬂaé'&éfﬁ‘ﬁﬁ' e’%’&qﬁgﬁs, wat er or
the like. Thes, alld@ adfintige 6(d@ing FladiBf hahdled. O FlirthebAidre, ARk dlligRBleGblyaw mat eri al
is not particularly restrjcted. 30 The koji nold used in the present

J . .

i nvention can b&agf oty s alloyanggimipaneusly fon praessiBg e a5t 0% d t o produre koji,
spetifically Aspergi| huitiéiall)yBagps 5 kofieidQicRial Ysp sripue, AspYatiasiori, ASD .
au. ~unori, Asp. sojae, and mre refer]ably“As . oryzae lfawnchi_i and Asp.
"7 awanori | sgigandhthe ikeaofyrhicdse ovsas Fﬁwﬂﬁgcﬁﬂwmﬁfgféﬂw@@é@wwe whi ch have
the property of fxeﬁ\mm@amggxhaée}mh&&ﬁ.@fea@&.l NoYmalll, REsiic Reltgu@aBabl e of
being used itt conbination with other nolds or thée |ike. Heat is generated
with the gr @M hrayf saEedse contrinlaispawennds of pils anfl therefqrpeanpel be Preeasydins added, with
the product tenpghatddhd b ,},?yg HeRich NeoiRkpduct shoul d
preferably be maint a{i neé&gﬁg%?-ﬂé%ﬂ%b@ aph sot%ﬁ%rm C %églnr?ﬁ, ?lor whi ch
pur pose cool i ngHoyeeesbyubiogthess typls efdei meld, thahighlipolytis eapatiilitisnilloy fal r  heat ed
to 50-60 Cis e j r I gf I ol rment ati on,
t he water cont e%%p%ﬁéﬂp\égcg%% g?%\%k&%?;ei%\ﬂﬁ%g%ﬂ—eg edo sEgge)'r %élﬁglgﬁhg’r%&Accordi ngly
a feed conposit rerbecisad ify condiiriatiomeith sthértypehef madpuvhiddrasaitable foont ent, The
final target water content of the feed conposition should be 30 wt % or
| ess, preferably FOFW - = or | ess, and nore preferably 15 wt% or |less. If
the water content of Mheofegasithe tojimadgows fraiferdentatiGhbegihe thethba@ of ot al anount
becones excessiye usin jfficulties in orage_and transpqrt.
add tronal Ly -1 1 RieR sl et o Ty e REPERRPERERETE b ng
susceptible to daaedager coltast oblegd NAEthis divie/ tad SeddiindMvelohdiyfgdiried i n
accordance tenth the Q)r %Isent i nvention can he direct]y ';'EF%%S a feed

y blo tent of the koji teed

conposi ti on. improved wing hot air as neaded. The final water con
30  composition is preferably at most 30 wt%, more preferably at most 20 wt%, and even
more preferably at most 15 wt%.

Furthermore, the present invention offers a koji feed composition obtained
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Additionally, if the water content of the resulting feed conposition needs
to be further reduced, it can be dried using hot air froma steam heater or
the like. 20 Furthernore vrhen the wafier 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 fernentation, and this can be repeated several tines. Since the
koji feed conposition of the present invention contains lipolytic 25

enzyres, it My GO bR fhded PohlubRatld FANLERL ReLRGuGNBIET bl y at | est

5 WmM% nore preférably at leas 0 Wt espect to tYte overall anount
of the koji feedexbengpkigh ndritiorgdialuel 4n8 is30itdkberfadfeddogto livegogksedantatienvent i on

shal | be descrih i t.ai Y Qi Ving. .ex | es g anpl 100 kg of
garbage from a rsg‘gfeé%rg%}d%véauskgi rﬁsq*r'ec‘\rﬂsheeg"p i ‘?’?sﬁf %ﬂéam "gﬁ%ﬁ%{t&f& C for 120
m nutes to obt aiare @suogpdahd Gegbygadizad e Mdrédverplipahticenzpoatientthofojididd 7 kg of

sterilized veget ahl cr re added thereto to adjust the water content
to 36~. Next faéyt h@%&é"‘ﬁ%é‘%é“qf 'Wéerﬁp &‘gi‘lffhanFG%H‘%@‘éf‘g@‘hcf‘m Heat was
generated as SoQfusLliathed i GvedRgidhis pkbblém Badk cofffietdPiMercOink BiFitht Presefice
appropriate tenperature (30-50 C) by aerating as needed. 2-3 hqurs aftez
addi tion of the HKYPFYHceRRmMSss i FAiEHE tR?)j“imﬁ‘RS‘F‘?fa‘p‘éaflf@ﬂ,c°W‘FW°f‘%‘Pé‘dt enper at ur e

of the mXxture rirshbhglie tdRnig of V@stétkO dttehbiioredthe K@bh ofMRSKHfF RBIdicR4ed
further, and hot air passed t rou%'rjpsa steam heater 1 o was bl own morder to
f

i nprove the effilaigeamgunisiof eneyinerguihps arglases prateases and achye edgenkoj i producti on
proress. As @ I &flirhposilg b3 {RMb FacBiREAEd in kel bdstiofd R [fgerC ONt €N OF
10% was obt ai ned 24 Pr?éu s after aaé:di tion ltno et%g)c?(ﬁg?i +"No naf%fd"grous fumes
wer e i ssued dur iasgistingin digestiandy thredivesthek éed thixfrerhlompgsition, th@ebylesoof gar bage

froma restaura y&ﬁ@e {n fryin il o.at out 105. C f or m nut es
for sterilizati or}%fl f’g \A/a;rﬁe:%edle% ) tgﬁ‘%]sgaaso e?%eg S“B?rgsﬁ"%&lﬁsm\?\#%h a wat er
content of 15% thémmanusd ofthedidestagk.nake t he water content 25% 30 m nutes

| ater, the heat of ferri.entation. from,the koji |l d hegan to in
Intensity, and aerati %‘r’\rth\ﬁ/é’fgmffé?ﬁgg\g ?fdop\%m%‘ﬁ@‘b'bﬁ’%q?rge %?“ﬂfsg’?n t he
product tenpt atunssturated Aty GidsA0 livedtoblndan kdusdrkBuds@medt qUdity sublegdelenigpsi ti on
with a water content of 15%.24 hours, after production of the koji, This

| xeat ment was cg’r‘ffp?ﬁ&%w%'b@”fw}%‘i’f‘ﬁdf‘? W’éﬂ“ﬁt‘ggﬁsaﬁ‘ﬁm‘iﬁ*fﬁtﬂoﬂdswﬁfhﬁf a wat er
content of 15% Jivegustk Fedlo b@h a (RO SGhPHsRbY willbe BBAGIQER YSalit MBS Wer € | ssued
during the +~eatnent, r~or was there any contamnation fromstray m crobes.

25 Exanple 3 The feed conposition of the present invention was interm xed

in an anount of 15% w t h A bisrapTENOE efhE needrioxposi ti or~, and fed
to Berkshire pigs, which were conpared with Berkshire pigs fed on only the

standard f_ee%? conposi tion. The pigs fed the present feed conposition
exhi bited increased bodyepuEivgPrlereAUEEmbdihdARBthE BrhsdnPRv&BBY &BI1bONal feed

conpositl~tt -9 Exanpl e 4
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 include 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 Pood 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-



Additionally, the present feed conposition was fed to egg-1laying chickens.
Whereas' the egg-laying rate of egg-laying chickens normally decreases after
one year from beginning to | ay eggs, chickens fed on a diet conposed by 50%
of the present feed conposition naintained a stable egg-laying rate

exceedi ng one year, and the effect becane nore pronounced with higher rates
of m xture of the present feed conposition. Exanple 5 Next, an experinent
was performed concerning the lipolytic activity of koji 10 nold. 260 g of
steamsterilize r were. mxed w 1. koji to
adj ust the wat eﬂhé%\r%lt&g’%‘[&%%gﬁg.mm seﬂéo (g s%’f‘t ageg?‘%?rggﬁge?tég%gﬁ% ‘gp(\g}\eg{r&g further
added. The r esulandrenhveitiondiyriisenndedrasing the pfocesGhgf geafdod. [Fhewisato t enper at ure

rose imedi ately after m.xture, .aezaksan s perforned as appropriate to
meintain the 15 PSHRCETARRaTHTEE § teow o iggimeling eiaHiRRsY 7 g of a
koji feed rnnposthity @ids ¢ontdined ini@hf6sd LORRIAN tatedlas grédthepiomating dctors adt ent  of

8. 1% was obt ali ngg 24 hours I?ter. VWiile the oil content of the koji

i medi atel y af t SPeSRFRPEPY Bettecivg useyy gar bage and waste oils was 7.2k~, it
had changed to 8. 1% 24;vh@étk SvastdinBldesAll Gadt&s\bhdfubedlin ih8 rdishigth livbtoad &0l ut e
quantities yields an oil content inmmediately after 20 m xture of (500 + 291
) X 7.2% = 57 g Wilagrareesseyndihedikgt her hand, after 24 hours of ko ji
production, the oil copbfBlanh ek Heatd A8 if Be@Of bé thé efreldfom filestdel, DUr i ng
this tinme, the water a~ntent had decreased from 766 x 35.4% = 271 nl to
507.7 x 14% = 7ZIin¢ladingmatite, horses, fol and thellikepradycediimthe Brstoddndisly, gs well wast e
oils were copsu i . ing 271- 71= 200 nil of water.
That is, tl u{sbsd?ﬁg‘ﬁgﬁg?gga{eﬁgﬁﬁiﬁ%%regémﬁéS evaporate 200 nl of water
with the heat of fer mAsidafrorasudbfwakies, the ofphiofantriugeriabtas inchdmtobnlees, i n ot her
wor ds. 16 g of Wacgrtegls‘c))rid“;s]i are necessary. Furthernore, while the iodine val ue
of the waste oils prior of koji production was 265, the iodine value of the
contained oils after Dcdibenas nirteriabis bbtfin@dit Binedpil-bradedoeen reduced to 151.

This inplies that the, unsaturated fat acids.in 30 th te oils were

| argel y broken down b§H"t‘H€‘fs ‘@f‘i"\’/‘?’?&be@% X‘P’ﬁ%"el@llﬁl}‘ ’Snegﬁ’&‘f ”“E)f%? %Va’g“bkelo
Experiment o1s Drsythng frilring bit,il@ 8,6y M) ddat \dctoRgiwistd ofl, Aive biDérthe 1k futidhg Was used
to conpare the thernal dréifn whi ch is used conventi onal | i dryi ng by

Wt
the heat of fer MEREEPIebHRbIHoRbsNE reagibtpvalable dromestayragty and thelikpand fasilyy o g ant

invention. 5 MetHafdled) binBofPinoldRQEdIs aBibbll ity B EarBréaowh oliS tons of
wheat bran, and the water content was adjusted to 360{3\ then sterilized for

60 m nutes at 10the: Ripselpblainywater iAYOt"@Fef‘é‘jtlﬂrl‘F fafty acids yvhichcay therfetik§R e of wheat
bran and shochu ;g ile¢aing utedut 63 £hAlposePIRSREUBRIMY alifaf b erred to as

effluent koji) was aerated to lower the product 9 o tenperature to 40 C,
after whi ch 208 didslitionallyeas i vietljknoymaygste pitpaeadiging Jnoygeand mearyeePsaRel St i rred for

1 hour, followe . , i On. . e . rper at Ur e
2t 32 ¢ 1 2hour S°af DS She P B gL Bollob BT

growth of the koji
nmol d caused t he cproguiin termeafperpassibiliy fof pellwtioref By uting thikdljoive-descritied gilst o at

| east 35 C, aft %g géml(gf;’tﬁiggio?{e&%gee%%g%?ega(,e(a_ was nmai ntained within a

range of 30-35 aer ng as nee 0 produce koji. As a result, the
ef fl uent koji had dri €k dildreainwat @n bepmfoomdd byfa et similactodhat R@mialliur s af t er

addi tion of jfhe o] J.. Subsequent | 3.tons of shoch | uent and
150- 3d01 of ztgdi t‘)‘?%gaef\g/&aés(eféahgp slé‘a\?\g’ﬁ’g"gﬁ‘ﬁéﬁlgfge?ﬂa oétf%ogié?]?rgﬁ'géﬁfar to raise the
wat er cont ent t onaldsiabn ai oil ddjetedts h apploprigté fehipematurddos a predutesmnived perivd ener gy

fromthe edible ste oils, causing the he 2 neration to . becone nore
ntonse. 1o or et B Bel ertaie The pesKTe of b amaK R e D4
appropri ate aer gluipbe. WG eREHIQ i MRGurptBEit RUPdrdtd e Bbshing B tentpRfaturé @St

about 80-130 °C is preferable, whereas if the purpose is sterilization, a temperature of

30  atleast about 70 °Cis 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

after extraction, but the oil content of the organic raw material should preferably be
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heat due to evaporation by aeration, thus |lowering the product tenperature
whi | e 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 14501 of edible oils had been added to obtain 21 tons
of effluent koji. This effluent koji was analyzed for its conponents, while
on the other hand, 15 g of koji were used to performan extraction for 1
hour at 30 Cin 100 nl of water. The extract was used to determne titer
val ues for vari GsieR/Qrpxample, by padsingin asievierreaong o tegils o addipg st 9 @her gram
of kaji. The residstsbod3omts} raB@'a@l‘éésF@W%ﬁcﬁr%@Brek&% at le¥¥ eedtoBr an 18000
kg Shochu Effluent 2100001 Edi bl & Waste G |s 145001 Power Used 5 21554.6 kW
Ef fl uent Koji Potithrietpestio heoverayl vaiargentsnsefthesrzanisagypmeatetid. \Wlailerall gt anShochu
Ef fl uent Water _C e e 0 T 9 o%Cr ude

Fat 4. 09%A1. 79 ud*gwgﬁg{g%?’gé}ﬁ@%ﬁgﬁp%gﬁb&ﬂ’? giSel R oioie fég%i B 10
Enzymati ¢ Act§ viiniprmature@f stray oficrplies | somenawitmjtériaGvhidomapdt hseapilitizated

U ga- gl ucosi das - | agsed,51 h' L di é”#‘ 5

Li pase40.0 U gl ﬁsge?%ifa@/g %?%ﬁ‘?%@ﬂf}gﬁ‘@g%?‘%”g%%kﬁ’gﬂ%%?g eg'lwat er
content of the wifledhavingasached @nl agsopiriae tangetaiure. fPoaferstie themaw matelidis20 was
18000 x 11.39' = égd?’tﬁjk@"fhe wat er content in the 210 tons of added shochu
ef fl uent was 210a('5l X G5f = r995001) and tlne water mmtent in the 21 tons
of the produced effl| uéthémithpd foneitaimihg)fdedicordpostlonby ddfaenting thethvjxholdeans t hat
199500 + 2034 - 5082 = 1964521 of water were evaporated b he heat of
ferment ati on'® OPOHEY G ARF™ ?ﬂj‘i’h‘ﬁ‘ﬁ@“é’l‘??ﬁﬁ’f?ﬁyb‘f°‘“§ﬂi€qr x”\?ﬂﬁi’i"‘(@r‘e‘(ﬁi’ﬁas used as

the heat source m&hoes aylAaRg te rhvs RAERLHAICKS ErdMhidng Vel B) confiRiroto kg
Addi tionally, the oil content in the wheat bran used as a culture was 1800

X 4% = 72 kg, andhilemainaipingsiepperaturepf alaut 30500 singa daticperaing kb i was 21Q00
X 11.7% = 247 kgbroc-ﬂ@f?@% Pedtus 16 Rl ferAiBtion M&e\%afeljt%ntentqipl%ﬁé:_eg% 0f waste

oii were consuned. Furthernore, the ambunt of NFE contained in the original
wheat bran was T8%0W legs. 8ur ¢ 9ddingrporg rqvgmateniadi toraisesthoueratercontartofithe n t he fi nal

ef 1 uent Kol s St 8 220000 hdfiidh il lancllh abyig HB2peserdd44 = 6384

kg of NFE were consune erfrent at1 on st age. ornsu NFE i s
assuned to have stapeb) and oxd syitableugthes of times until a koji feed composition with a water

content of 20 wt% or less is obtained.

In this case, the water content at step a) should preferably be 50 wit% 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 relatively
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  substance is added for mixing, the starch content should preferably be at least 40%,
and they should be used in combination. Conversely, if overly 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. awawnori, Asp. sojae, and more preferably Asp. oryzae kawachii and Asp.
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view of the properties of koji nold. The energy value of the edible waste
oils was 9500 kcal and the energy value of the starch was 4371 kcal .

Cal cul ating the anmount of energy consuned fromthe above results mthe 10
followi ng: Edible Wste G |s 10865 kg x 9500 kcal =103,217,500 kcal
Starches 6484 kg X 4371 kcal = 27,904, 464 kcal Total 131,221,964 kcal On
the other hand, the |atent heat of vaporization of 11 of water at 40 Cis
15 576 kcal . Since 1964521 of water were evaporated in this experinmenk, the
| atent heat of v n ch 1 6 =113, 156, 352
kcal . Thus, the ataﬁ’g{ rrkéf? Cigﬁga\ﬁﬁkus% Ems’ﬁ] Q\B'eé ngﬁéh iéa%rgg‘g??oppr}%cess IS
113, 156, 352/ 131,of Rdvirigtvhigh I%Iya%bxlay me@rbeingt:@amé ofddeing 0sed iroopmibinitiin Wwoul d be
unt hi nkabl e in capve tiopal %h rmal drying. 20 Additionally, the effluent
koji contains phytases ™ ifd act &% proteases which, when fed to Iivestock.
can be expected to hal‘ﬁathageﬁerﬂ%&ltbtﬂelgﬁo%ﬂ@fafkb;ii’ﬁdilﬂiﬂuﬁ@h&tdl}eaf&f{hbk‘d]zency of use
of phyfic phosphor%s and proteins. Exanple 7 |n _order to test the effects

of the preseft iMRIEHAAS, W‘é“@SH’ﬁSH‘éFFP‘P%%f%IP%“%S“% performed on the koji
feed conposition, andsﬁmé‘qdéﬂﬁytthﬂﬂﬁhﬁ&%ogfdﬂr&&ﬁﬁ BoKaihtgHedddt 352 clip) | feed
conposi tion was inspect ed. r’“g‘t raw garbage was introduced into 3 liters
of frying oil héndo CEaehﬁz; C@]l?é‘?@?“?‘t!@&@}’a%r#@nlscﬁf?‘@ﬂefB‘i‘fﬂ‘ZE“?’fﬁurs

Then, the produgfiowgs %{ggﬁgotdg%&n@g oi |l and pressed to obtain
260 g of dry prodouct . ¢ dry product 30 contained 60 g of oils. 14b m of
wat er was added to thi"?lenlﬂykpm%bmma}m@n thweatm@mntmmpemedtbm 369",
and 0..4 g Of S%ﬁ&eﬁﬁdf !fen%{tﬁloﬁd%gorﬁﬂgj Sllda c&gposﬁ]:)xtl &h b@oln%d%gthb the
pruduct t enper ahare began to ri se, O TXI NG was acconpani ed by aeration
as appropri at e trequired watai qontehte ﬂeﬁmdnagumteaton&ﬁt&ﬂxed@dmﬁpohﬂms | ater, 275

g of a koji W|tha ter ent s _,obt ai.ned ontent of
Phe ko i was. | 7or B Rl beeranly W B B3 R PR PR g o P, 2
46.8 g, thus |ndessaﬂﬂthgwathabntaboﬂﬂheEe&ﬁ%gﬁérthdﬂeomt% Shenaiek thtelesmobnioken down
by the koji A co 05|t|onal nal ysis of this ko that the
wat er content §°°f‘§§/exc Py ?Jéauﬁlf‘%fhgaﬂg %/L‘B%"’aé?ﬂﬁlémf‘ﬂ’t" Af{?‘owé’?lh'd'é fiber 6%
ash content 14% dacnidlessdditable FH1onghaini stoie, Eb&%@u@@ptﬁleft@@dﬂfg@rfmsl tion which

was fed to Berkshire pigs fromthe age of nont hs after birth, b
repl aci ng 20% ofPT&3fS FHIotEritl v 6‘?‘?5I‘5dF’égwaf@r%FPdﬂgl@?B‘ﬁsenWYep%onﬁé‘?‘%%hl re pigs
normal Iy grow tqlﬁdgqgéaa\g@;eg@gonqgos,g&put | 10 kg by 8 nonths after birth,

t hose undergoi ng the present eri ment had reached a body wei ght of 110 kg
by the age of 6.5 nont‘\ﬁé‘m'ﬁl}h’f Watereonten pf the reptltinadeadicprapgsisiongerstoeat 3 kg
of feed a day a%@f&%@?r@&&e@xt“cﬂx@dﬁé@ﬂ&ﬁﬁot&?ﬁoﬂ'agéaxhHeaie?@rtﬁéﬁée”t test only
excreted 1.8 kg of manure. That is, it was cleax that this koji is very 15
effective a®la feed cb‘#ﬁtﬁ@@fﬁdfﬂmﬁﬁwaiesc@é@pmérOBPedpPrGﬁﬁﬂYnﬁ‘eﬂﬂ’gest| ve
absorpt’ on.  AJdLLID0 Y s A6RNHAE b EONRkEYal with  Risf Vafdh onlefifkal BELRRVI NO 2

hi gh oil content suc SCraps, eir portl ons can yell ow and
cause reduced nead stigreditd icgrustfbawahemnhett@n@gew% te xgnéinwerfermtentadore indyel | owi ng
was not observethg&ng%e oS dotor S 15?- fromthe above exanpl es, whereas feed
conmposi tions conmpose raw garbage could conventionally only serve as
an inferior substitut &mfedhekamfea‘hd:onipesdqndfﬁepieexdnwmqoosoritanurhpol&mt he present

invention h excepti gnal effec ch far ceed t ti es of
convent i onaI%fe(S’Elz SO Py 'b?‘f’s’oﬁs’% e%ﬁ“ﬁ“tﬁng MERrSeE QSY%&P%)WH? "hod f or
produci ng a koj ixnof’ﬁﬁéeﬁblmaolﬁasﬂlﬂt%mmﬁpeﬁﬂ 10 the v @ flBantun{d tHedwjnfesry

composition.

EXAMPLES

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

examples.



an oil treatnent by imrersing at |east a portion of an organic raw nateri al
in heated oil and extracting; adding kaji to fernent; reducing the oils to
a predeterm ned amount by fernmentation by the koji nold while nmaking use of
the heat of fernentation to reduce the water content of the organic raw
material to at nost a predeterm ned anount. 2. A nethod for producing a
koji feed conposition in accordance with claim1l, wherein the oil-created
organic raw naterial contains a sufficient amount of oils to generate heat
fronlfernentat|o§ bﬁlﬁhe koji nold necessary for drying the organic raw

mat eri al . & *for producing a koji feed conposition in accordance
with clai m | or 2, \M’Iﬂﬂ(ﬂtgﬂ)f Ediagl fromlalr@ bRkl WAsGRMeGed iA WyiRRbiLAtiBdut CONt ai NS at
| east 3 W % preferablﬁ!8 | east 5 W% nore preferably at |least 10 w.6 of

oils with respect® ofof 18 migtesito ot sd Wﬁ?@ﬁ?‘b&ewwv&‘%é‘?ﬁ‘%“?g\/ﬂ naterial s.

4. A nethod for %r&&wzéwvegetmgaah@%@eem%&m@d jufd HRGGRE BBaeoW th any
one of clains 1- wherein the koji feed conpositi'on contains |ipolytic

enzymes from% heioj Next, 51“5Mémalq%%Ob@mémda'elkoﬁeatﬂ@eaer@@#ﬂom tion in
accordance with ZRynQ0R egbsg;aa' nﬁus]heat‘wgﬁ? pﬂﬁﬁ%@;@nﬁ@& X@ﬁqﬂé nto at

| east the areas around the surfaces of al nic r materials. 6.
A met hod for pr &b Ripyeiabng aSﬁe@Gdcdrﬁd@mtaftcmddlhomwﬂcdaﬁcsfquhﬁ any one

of claims 15 WAERSkbelE S LEp LA TPLEL LAl LSnd i 427 BROC. 7. A method

for producing a on N accordanc h™any one of cl ains
1-G wherein th@rM&hmf@jilms aménleddtrdar, od kot hie peudakirovgh aafeamthedteast 70 C.

8. A nethod ucm e osition jn oy.d w th any
one of cl ai nL ‘E})as%ij her ef nert @&%"e% ngfc&nn%oi %?a g‘ca{f @Ffﬁ” 9. AKknji
feed conposi ti orproducmm‘;eﬁhehy &miuhpﬁeﬁﬁhteﬂpﬂﬂu&KM) antkﬁ)pvhtef &afnt of

‘conposition in accor a cl aj 10. A net hod
for producing a ]@éﬁasgké’ %%ﬁﬁé?@%ﬂ%yﬁ%ﬁ?ﬁleﬁ?ﬂn Bf"lalé’d%fﬂ‘&fwf‘ﬁd’fe\}‘fl c
enzymes, conpri sisagl &irRphe@htirppickafurd. Ng an oi | treatment by immersing at
Least a portion of an organic raw material in heated oil and extracting;

and addi ng kojt ga.fesment. 11. A production nmethod in accordance with
claim 10, wherein the oil content is at least 5 % preferably at | east 8

wt% Wi th restfect to t e kgot gdibagefyom b resfautahewisimineds@id frgiogpibatiabowsn. 12. A
productlon met hags i r i ther cl in the
heter content of T KaerRn BIES iR, (R sl Rl e WOES §

producti on net hodth awaacmﬂdanme%y\ﬁuéﬁsmgttmaeﬂfemteams&nﬂﬁ%lzso wherein the

l'ipolytic enzynes, fr t he ed co i.ti on optained
by the producti Sh" ﬁ'ﬁe‘ﬁ%r &n}'eaéﬁve 8“’8 n%‘?”??‘ﬁ@"ﬂ?‘ }?fga“mEB%§ tensity art
. A39. A@ . An. Anf .a8@hbn Was\perddebned\is HPopASitio rﬁeﬁﬂajﬂ,th eAraRctAGhpefflse sm&@h

el b P LS Lot 1 0

production of the koji. This treatment was continued for 1 month to obtain 650 kg of

koji with a water content of 15% 1 month later. Absolutely no malodorous fumes
were issued during the treatment, nor was there any contamination from stray

microbes.

25  Example 3
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
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content, in other words, 16 g of waste oils are necéssary.

Furthermore, while the iodine 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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Experiment on Drying Efficiency When Using Oils

A shochu effluent was used to compare the thermal drying which is used
conventionally with drying by the heat of fermentation of koji mold using waste oils
as in the present invention.

5  Method

9 tons of shochu effluent were mixed with 18 tons of wheat bran, and the
water content was adjusted to 36%, then sterilized for 60 minutes at 100 °C using
steam. After sterilization, this mixture of wheat bran and shochu effluents {(which
shall subsequently be referred to as effluent koji) was aerated to lower the product

10  temperature to 40 °C, after which 18 g of a seed koji (Asp. kawachii) were added and
stirred for 1 houy, followed by further aeration to lower and maintain the
temperature at 32 °C.  12hours after addition of the seed koji, the growth of the koji
mold caused the product temperature of the effluent koji to rise to at least 35 °C, after
which the product temperature was maintained within a range of 30-35 °Cby

15 aerating as needed to produce koji. As a result, the effluent koji had dried to a water
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 ocils
were added to the effluent kuji 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 aeratior, 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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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 412U/g

o-glucosidase 0.25 U/g

o-amylase 4.51 Ufg

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

Phytase 15.1U/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 watet content in the 210 tons of added shochu effluent
was 210000 x 95% = 199500 ], 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. Addutionally, 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-
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Furthermore, the amount of NFE contained in the original wheat bran was
18000 x 54.6% = 9828 kg, and this was reduced in the final effluent koji stage to 21000
*16.4% = 3444 kg. That is, 9828 - 3444 = 6384 kg of NFE were consumed in the
5 fermentation stage. This consume NFE is assumed to have been mostly starch in
view of the properties of koji mold.
The energy value of the edible waste oils was 9500 kcal and the energy
value of the starch was 4371 kcal.

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

10  following:
Edible Waste QOils 10865 kg » 9500 kcal = 103,217,500 kcal
Starches 6484 kg x 4371 kcal = 27,904,464 kcal
Total 131,121,964 keal

On the other hand, the latent heat of vaporization of 11 of water at 40 °Cis
15 576 kecal. 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
26  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 ata
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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appropriate to maintain the temperature at 36 °C, and 40 hours later, 275 g of a koji
with a water content of 15% was obtained. The oil content of the koji was 17%.
That is, 60 g of oils had been reduced to 275 x 17% = 46.8 g, thus indicating that about
5  20% of the oils had been broken down by the koji mold. A compositional analysis of
this koji found that the water content was 15%, crude proteins 16%, crude fats 17%,
crude fiber 6%, ash content 4% and NFE 42%.
This koji was used as a feed composition which was fed to Berkshire pigs
from the age of 3 months after birth, by replacing 20% of the conventional feed
10 composition. While Berkshire pigs normally grow to a body weight of about 110 kg
by 8 months after birth, those undergoing the present experiment had reached a
body weight of 110 kg by the age of 6.5 months. Furthermore, while mature 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 s, it was clear that this koji is very
15 effective as a feed 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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wherein the oil-treated organic raw material contains a sufficient amount of oils to generate

heat from fermentation by the koji mold necessary for drying the organic raw material.

3. A method for producing a koji feed composition in accordance with claim 1 or 2,
wherein the oil-treated organic raw material contains at least 3 wt%, preferably at least 5
wt%, more preferably at least 10 wt% of oils with respect to the total water content of the

organic raw materials.

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

claims 1-3, wherein the koji feed composition contains lipolytic enzymes from the koji.

5. A method for producing a koji feed composition in accordance with any one of
claims 1-4, wherein oils are absorbed into at least the areas around the surfaces of all of the

organic raw materials.

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

claims 1-5, wherein the organic raw material is raw garbage.

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

claims 1-6. wherein the heated oils are heated to a temperature of at least 70 °C. _

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

claims 1-7, wherein the koji mold has lipolytic activity.

9, A koji feed composition obtained by a method for producing a koji feed

composition in accordance with any one of claims 1-8.
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lipolytic enzymes are from the koji.

14. A koji feed composition obtained by the production method of any one of claims
10-13.
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