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‘PRCDUCTICN METHCD BACKGRCUND OF THE I NVENTI ON The present invention rel ates
generally to a livestock feed conposition, particularly to a feed
conposition which is suitable for the fattening of |ivestock such as
cattle, goats, sheep, swine and fow, and nore particularly to a |ivestock
feed conposition using Aspergillus to increase the nutritional val ue.
Furthernore, the present invention relates to a |ivestock feed conposition
whi ch wi t hdTXRET OGKI HEDIGOMRASFEIGN AND 1ES PRODIUC DO MEGHS b dUc o
econom cal ly. Conventionally, maize, soybeans, barley, hay, nolasses, beet
pul p and wheat bran have been used as feed for fattening |ivestock. VMiIe
it is the desire of livestock breeders to achi eve the expeditious fattening

of Iivestock, giving theBACKEROKT GedHBAYVENTIOSH i n nutritional val ue

for the purpose of fattening themcan 15 cause themto devel op diarrhea,

t her eby convers amount of
nut ri tlgon whi chqlélé#r%g sho%ulbggélgtg%ggfeﬁﬁwwhvr%{&ﬁ 2?68558’\?/?%88’? | i vest ock,
has been qxartmut&lyetd atfeedbcmmposinbﬁdvhlﬁdﬁ|st11tmafdryhe fafenifk @fitivestirki der the

possibilit X of fattening |ivestock while sinultaneousl én;edum ng the cost
of feed byUfthes » Rept-rrhcedtiive a8¢ 1ok apd prgpaticulaly e licestaskap yet has

hi gh nutri m h@h’dﬁe tent, and
feeding | |f§/éest oclgﬁﬁigyglgmg ﬁ%@ﬁ%ft@\%ﬁgﬁg F?#H@%aggzggée) emnﬁgl%devel op

‘ur et erol | ttm msmtmenﬂmmlawsetad ltvestddafelad cempbditon whichavithstindof wheat bran
whi ch1 af eg |ncI uded hﬁ Z)ed has be n conS|aglered to be limted to
about 5% ?ngt a3y fapaBle of betie pred F‘I’%’Pﬂﬂ? YW th regard to

14 vestock such @n&&ﬁt&&aﬂﬁ%ﬁ%oyﬁeﬁ&dbﬁ%}l H@}Mﬂﬁ-&[@@s B8R MISarl  Or gani ¢
wast es such as swill can | ead X%atf oW ng and softening of the fat in the
attemingf

| i vest ock veeat brgn hpye breg ws%wcfeeﬁ ttgmingfliviestosk i Winbabu thdhdasiseof t hus
reduci ng tﬂ%st%%ﬂe&é’e}xé){o acﬂfévgﬁ%tegcpe&ltlou fattg\lllmDE %v%?ch§1qg] V%THE | NVENTI ON

The primary obj ect resent T T nvent ton 1S stock feed

conposi ti dmmbﬂcfeeathat Bdsgh pmmmmmy valie fraiepurhbs: SRmtiaihg dlal cafr obl ens
descri bed abov a_net.hod for prodUC|n? such_a |ivestock feed
Y

conposPt i GAUSEA ‘Eﬁ‘l‘i‘é eV(S’B]PéEi‘mEﬁa theeeby cenegsely Hypgsingtheirdevelopmenty g
| i vest ock ﬁhgge%&o&ggﬁfo thﬁ tﬁ;ﬁ YEish @M@&gﬂgg%rahgmlmgatﬁgf and pronotes

the fattening of |ivest t causi ng l'ens suc
ur et er ol i tghowithiof loestoékahatizasn candderedriet Beokimfted. produci ng such a |ivestock

feed conpositio not her obj.ect of..th venti of] o offer a

| i vest ock feed %bdﬁbq?ﬁ‘ﬁ%l“t“lefi‘hgﬁtafﬁﬁﬁlﬁﬁng?g %ﬁ%ﬁ itpfiening WSB’P{Sducti on cost,
and a net kaflefsphuliReity RAuSHE Iﬂleacdst Uieﬁé@ﬁiﬁﬁc?e%gl gQH@QﬁbﬁﬂtQ)@wﬁ@&t her obj ect
of the present invention is to offer a livestock feed conposition suitable

for tRA fdranemhigh 16ﬁhwmehmménnlmlgnalalﬁlﬂeabmltmﬂbﬁaorhapab@hu ng such a

| i vest ock oth ect esent invention is
to offer gﬁﬁﬁ;@g@{% ﬁt%b feeé%’é@n Kais: ?fﬁét%?uél Sf%ttrvp%?g{’?&t% KRG especial ly
~of swine ahenk ﬁy\ﬂﬁvempdlraetmtlﬁﬁih wfvﬁi’ch can lead to death, so that the amount of

wheat bran which may be safely included in feed has been considered to be limited

to about 5% of the total amount of feed.

- 25 Furthermore, with regard to livestock such as swine and fowl, feeding
them large amounts of organic wastes such as swill can lead to yellowing and
softening of the fat in the livestock due to the high concentration of fats included
therein, thus reducing the quality of the meat.




produci ng such a |ivestock feed conposition. According to a f{#siE8spedit,
the presént invention offers a nethod for producing a livestock feed
conposition conprising steps of conbining Aspergillus 20 with at |east two
types of feed materials chosen fromthe group consisting of a fibrous feed
material, a cereal material and an organic waste material, and allow ng the
Aspergillus to incubate to forman Aspergillus-containing |ivestock feed
conposition. In the above, with regard to rum nant aninals, the present
invention offers 25 a net Wﬁ%@ﬂﬁ%ﬂqﬂ(@@t ock feed conposition
wherein the step of conbining conprises adding a cereal material or an
organi ¢ wast e natlerprahary obgect ofthe peestanvemtivriis @aloffef hdivastotkneedf wheat bran

capabl e of being. added tq feed was limted to 5% qr | ess due to the
presence o?onﬂ??gglﬁﬁﬂqﬂg? atlaﬁﬁgg%‘?l\,gﬁ%%%’%%s the cortentieral probleihe | vest ock
feed conpogdstrisyd 460l uaed nthddos prRRkRRG: ' {u%ﬁg feed
conposition is offered. _2_ ; o~ P Gt ,gfgﬂgkg%ﬁb%ofﬁgf Y, d\%\ﬁfﬁtoﬁl regard to

| i vest gtk such aAnafhgrmbjeshdf thowresentisventiondsito dffevediviestoclofeér s a net hod f or
pr oduci ng | [ V& rein the step.of conbini co i ses addi ng
an organi c@on‘ sozélgl%gr%a e(rﬂ{%f%dat%gﬁn %’198%5‘”’?‘5 dr?ﬁ?‘@?ﬁcﬁiheofrﬁg% al material.
Convent i onlidestock B @ubing asy probldneeshchiagbretdtoMiakisior AR@the, @ 5 can
cause Il;vestrggqlfﬁtgo devel op diarrhea. However, with the feed conposition

produced Vit mspdusig sugh e Aiygstock fepd compeditiote to offer a feed

conposi tion highyl FRY 1.NG: | S in the weight
of the |ivest ockAf\}\ﬂlﬁouﬁécggﬁtg?hé%%tyﬁ%%g%ng&@%agiqltvlie%ﬁgalﬁ%%? this enabl es

t he ef flectiomposition eapdblooDanintiniag kdowpirwinciicn @rsdmd adnéthod frge quantities

and the handling of V\/r]i ch i sﬁ%& robl.ematic. Furthernore, it is possible to
over come duefuetgsicha lyestock feed cpmppsition | ng or gani ¢ waste material s t hat

are high in ofl SAnokfifobjeth bihb PfeseiGlioh NP Y livklioliSrap@ssi bl e o
effectively produce a feed conposition which is economcally produced and
hi gh i n nuomposidiogsuiaiile forithe Roewng ohgintisperagithilssindiatthethod foeast two t ypes
of feed =mai;r8&&c%££?u%ﬁgﬁﬁgstfg&?g;ﬁghe t5.group consisting of a fibrous feed

mat erial, a cer mater CORPRTINHi ¢ waste material, and all ow ng the
Aspergid | us to imssthatodjectef @e pidientiinaKish d oMY livegbddReguch varieties
as Asp. oryzae, Asp. awanori and Asp. sojae, which may nore specifically be
Asp. oryzdOMPeNien sritahlefordhe faﬁmmpewi&a@ﬁswmemrfm apda settiad fos possi bl e
to add on 1 ¢ 1t er] . sen 20 fromthe group consisting of
a fi brousepfrg%l%f?n tdgp:dell ?&gc%%%ggkﬁhéﬁlfe}%al and an organic waste materi al

af ter i ncubati orAabrdifetohsfimt gipetty the pheldht inoaralonyofedsa metiiifod for nore
favorably overcom ﬂ? tq%ﬁ above described problens, a nethod is offered of
addi ng AsgBPHGE A Yesiagkderd eompesiion campsiing §toph &l campbingig 4sperzifisi ncubat e

to proguceyifsNaEst tha!§peest Rkd e Bsam&mﬂ?é#gpg@oﬁgigﬂgg%fahi S

Aspergil | us-containi ng wheat bran wth a cerea rra an organic
wast e mat ditirets gedimatariehiangreabmpteriabartd arForgarie masteenateriatpanidadloaingor oduci ng
a'livesto f,eed terial, further conprisjng a step..of adding one or nore
comon fegﬁeﬁﬁeg‘?@fg?‘é‘fb@& @JQWM@%%BHWEWS gg.‘ll“'er‘]jbarl ey, rice,
soybeans, demipositiohay, nol asses and beet pulp is 30 offered. In this case,

the amount of the Aspergil|us-containing |Iivestock feed conposition should
preferably constlPtlgaboxe. widhzagan! iprominset apmals, e paesvaoinverton-offers

25  amethod for producing a livestock feed composition wherein the step of

combining comprises adding a cereal material or an organic waste material to a
fibrous feed material. The amount of wheat bran capable of being added to feed
was limited to 5% or less due to the presence of phosphorus. However, problems
do not occur in the livestock feed composition produced by this method, and an

30  economical feed composition is offered.
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Z~4C~~~~i9~entire livestock feed conposition. Additionallys:tg;
present invention offers a nmethod for producing a |livestock feed :
conposition wherein the conbining step conprises nmxing at |east two types
of feed materials chosen fromthe group consisting of a fibrous feed 5
material, a cereal material and an organic waste material having a water
content of 50% or |less and a starch equivalent of at |east 15% or an oi

content of at | ega‘ii _S%fnd,geat-ster_i_l izing this mxture to forma culture
medi um cool i ng tigpaliy, Wish segrd in Hvestpck shgheasamineandfopdithe peeseut t h

Asper gi | | UgvamthnBaE 9 nARRA 51 . Jredi nd the

i ncubati ng gt qp_ncoﬁr%lrpggses ﬁaf?fr#g?ﬁ?]hnga?lﬁégf%kcn%éé g@@grregﬁ%lﬂé} O?he culture
medi um andcarhiEnitgmemprikdsuslding am crgat svaste gl af Afibrouaidedtmatedid] 0w

f tation. Wth thi t hod der th nditions, it bser ved
that 1t i <5 pedibeial, CoPunoaal: foafuta breriork Gud Soshio R taehilen | o (1)
eConomal can(cAlisdesioch iy iRy Rl A of Viththt ReliaBipeligeg- t o m stor age

with a water content of 20%or less. I'n particular, nme of adjusting
t he wat er Rrofecediwiintdie presentimabodsquispabsbie toofferi d feebodmpdsitidn kiph ar gani ¢

wast e materi.al. w high nutri.tional.val ue, ans of a cereal material
“or a fibr olllijdsﬁ#l%gét"%g (zaanEl gﬁo % r“é‘l"rg?sgfﬂnet,%et“fﬂéx Hg&’l‘?g’de%fP?lbWt P or

hi gh- conc egusiagiady pRIbikil. CAIBESRIRRIE dibRs MY dHRcivErehiest RgarR® 9ar bage on
a fee basis, that_ Is, normally requiring treatnent such as 1ncineration

whi ch cost¥asteHhich igprodused indarge grantitiss andithe hepdling dfiwlich snd t he heat of 20
fermentati DerATRehY] S ter content of 20%pr less to
be reaﬁ:oﬁe sP%p aillg'bg mal ntg {Ef‘:’ #H%Bg%gg% ?oa?l ren clchgetais%dn\ﬁe[aﬁq%ﬁﬁ 8¥ hereby to
produce a usingeatk wastednatatgotiat aehiglaipadilse of wit hstanding | ong-term
storage. If the,Jr:&il h@gﬂ entration organi.c waste material has a water
content -of 50% ot™Pe gt}?d’*ﬁ“é‘f‘é‘l"&ﬁ‘%ﬁﬂ%ﬂ?%’fhle wrefieptiyedy grodusegor an oi |
content offead cdBASiticr hith & ASREHLY ' Ile]gl . ' ate, and
t he heat ofe f(é_r.rrg(%ltiéti on of the Asé‘ielﬁ'gﬁﬁuﬁé‘?%‘rﬁ@ﬁ@gg ttltelﬁ%g‘{lg%htgggtent to

ul ti mat el ycombiniag dspergiilys 20 ad ledstive typeaffos] mateyiale chosn ftaa theng t he
tenpergture or vent.i |l ati t hus, resulting in a lLivestock feed conposition
whi ch |%s B%F%mﬁsﬁln%ofﬁglgg’ﬁlﬁ ?ﬁ% gl %F%ﬁegltlﬂ?t%@.ani&ﬂiofg%‘l‘r?sﬁ accor di ng

to anot hermmﬁﬂdmﬂlovﬁﬁ% RS PEAFTARto iRABRe! lire, HREAPBANLORGENT T L i ON
organic waste 30 material is first steamsterilized. "This is 1o prevent
ot her mi criBelydesichyiasictiosandsp.oriias dop. moyacheri ang Aspesqieq et may pr ocess. _q_

~1 4 C—~~ 20 : itngst o r enbodiment of the present invention,
after addi'ng fsﬁéﬁﬁgﬂpgr%i U%&Q‘?%%%Yaéﬁﬁgp A deort R S L o e
range of 35 to FurBefrasreait is asible2d ala vhs of PmiftecroFM AN NMIEA ©

~simul taneously reducing.the ter content to 20 wt % or | ess. Furthernore,

accor di®ng T2 AW caRisbae REA dibgrustiped matstal e cergglanatedal angdqn

Asper gi | | Usip £ROHAEE ndGerE 8GR h i [ ] wi th a high-concentration
~organic wasfe material. aT%i%s pgg%g u?gﬂlgnag%pgglﬁ}ghe wat er -content of the
feed conpositi orAddititnellyemdj usthed forAnarerfaiargbly ovacsaipnile aspect of the

posi t | orhddities hod fo o ab:
Acper o || GESiT Aoy FaBtRas ngtred ofBiEwemw By oMb AR S8 | cast two

types chosglowingie dsergiiRs o HRIBALS td fddRde ApbidlauSont AR Wical hiah, 2@ cereal
mat eri al and an.orggnlc waste with Aspergillus and al owigng the Aspergillus

to i ncdbatthen Rixdng Brindspergilaneonitiing, wheat bran egtiraiccreal matérivd ot amni mal s, -a
| i vest ock : VLl whereip the Aspergillus-containing feed
CoNnposi t i gfﬁgﬁgc%v%tgﬁ{nﬁgeﬂémg%mvﬁaggo ’Eegpglétr material or an organic waste

material not corfuatheinige anebd BF picdiubitg tadivasthtiPfeed snat@adl firBicer i al i s
offered, and with regard to swine and fow, a |livestock feed conposition
wher ei n t FEMBESES S sten ol adding smaion sore semmembesd materials selotedinadthpy addi ng a

fibrous feeshy @it obarl), S8 ERbeR il ndyPndhs0ls%A0 bee [R5 &

30  offered. In this case, the amount of the Aspergillus-containing livestock feed

composition should preferably constitute at least 5 wit% and up to 30 wt’% of the
23




20 material is offered. Furthernore, it is preferable to add As?'r@ggglgu%ﬁ%o
wheat bran and allow the Aspergillus to incubate to produce an

Aspergi |l | us-cont ai ni ng wheat bran, m x the Aspergill us-containi ng wheat
bran with a cereal material or an organic waste material, and to fernent
the result. z5 Furthernore, the present invention offers a |livestock feed
conposition further conprising at | east one or nore conmon feed materials
chosen fromthe groups consisting of barley, rice, soybeans, maize, hay,

nol asses afiiireBegstqekifeed Gpmpegitionon to t he above-descri bed

Aspergi |l | us- cont gaiRi: ition, ere the_.amunt .of the

Aspergil | us- cont%ﬂ#lﬁ%lﬁg pg‘%%géﬁdlugﬁ °§§%fae‘?‘8%‘l° f%rd’ﬁ%@‘i"ﬁﬁaes at so | east

5 wt % and litestook fecd@otiffosition hterviethelcombgiighitep tompasds aadingipagi ti on.

According to ano:‘PB%r dflspeqt of the present 1nvention, a livestock feed -5

1 4 D~ 2uMOtyRGEHdesd materipls ichesen dromy hstgrennsrongisting et bioys fasfg- t er m

storage | smekfisr hStedid e 114 ' [;ned by

i i ng at Tasa § el Bel e e R PRRTA AR Sl CBIREC Y

consi st i ng>Wh onleks idoustadfch equivalient o fait jeast 1586 enin cibteite@tlofanBaa3%or gani ¢
Lo : 0

Squi val ont wgearUERE PSR ST e HEBAmeGR T Eop iR SuRd

heat - st er i hbdiinfGo bhbrperhtutd S RibIOwTh Assbbim %&fﬁnﬁ&jﬂ%s ihPfhed he cul ture

mediumto a tenperature cog&a_tl ble with Aspergi|lus and 'mXing ,&spergi | | us

into the dheeuiue medivmandibe ingubatiag siepgotipeisesanpivtaiting thedémpératuoa| t ur e

nmedi um.an i i constant tenperature . tank.to all ow

fer nerr?toat ?Oofﬁﬁﬁ%lﬁﬁ’ﬁg{n%gf%%ed rtﬂi% % Zéuéfﬂ afﬁ%&%&&’&rﬁn&egwf%ﬁﬂ” | ess.

BRI EF DESGRIREitAnORW TiiEhi ORANOUGEd bihder thest Sondifemd it wRQNsa9eRaoRpari son of
t he average weight over a period of five nonths between sw neﬂgi ven

standard f880%1Bie lopadvrs & bvestoek fecdcagwosigon whirdiis (brreenemicak (Z)swi ne gi ven
a feed co iy i jo i i f ee

oo 11 s bl Kincildha R Ut Sl IGHAMRHSREACI b Rfaflr Bplefist

conposi ti cW% pekse dnpiatticuls pemgihbt o adjnstany theroutd coftedShal widedh r espect to
the total armelért Orfdkij{ ee(%, a§ shal | . be expl ai.ned. bel ow i n Exanple 4. 20
DETAI LBD (E8PRIBIIR eqriqte! pRofedmccresiiipasanlowith a highapritienal walBe di nent  of

t he presergy mouR R heBrei@hieriRor® X rahd ed rrlaﬂsrfar'ﬁ fré%ﬁ%ié? filés fn%ﬁlgflc onposi tion
at 1edst two ty

produci ng nethod of the present invention, pes of feed

conposi t i ilowang e hish-conserdtation nrganisrwastomgtepislsavtficlbamuxcafeded material, a

cereal matgeri al Qr gani c_was mat.eri al are m xed.together. Exanples
of such figg)%()'r’l goﬁggﬁgﬁ% % |aéfssn%l?%ar1 "E%Tmbggﬁ?tmﬁﬁﬁ"@gaﬁfr& 1#}%%e bran, hay
and beet puhiph cdXaph@s aofules Brlliafei BE RS eALE, fidARe hOALFEY, M|l ed

barl ey, wheat, oats, rye, soybeans and nui ze. anpl es of organi c wastes

i ncl ud@ t Hedwentation of thedwergillierengbles adeatericantentoff 219d of ledsitotey, | i vest ock
i ndustry, fishbi i 1S . i,ncl udi fruit |
rosi due’ | PP Fhotfbl REkbhglfeal {fVehilfHBYARG Bergilo Biodie i 0y PP

~scraps, nilvastedsfeed ceinpdsitgs capablefofwtithdrandipi neise-tefhesRageaWf fieliggl-al s can be
sel ected as ?f@l ro&ai ate. to the r'al(i-;[i tioner in accorodance w th various
consi der atPBFOTaHYHoganc veaste materal has o sates opnight e490% of lsspandd, and t he

avai | abi | istafoh SRFFaI@Gr Bl 5T an A dBuedl of 9cAsRMATRIS BB flier eas any
two or nore of the above types of raw materials may be ¢ 6s n, rum nant
| i vest?8ck canlled th probifesatabing thehait vEfermeriteldch ofthp dsparpiins ehatfles thel udes at

| east a fiprou e teri nd .sw shoul.d preferably he gi.ven a feed
Conposi t i S’Eat?rh%f’ {eflﬁg’l lﬂﬁ@g{e&aﬁ"? Eag‘fediﬂ 2@%’9"5 P thE’FaélS ye?glﬁ?mtagﬁ?g exanpl e,
in a feed th@ﬁﬁ%&fa‘hir@ dr Vaatlatich, @Rk reSulBiE ih ATivestBLID AR cBfpIRLSn whitg " aw

materi al shoul d preferably include as an essential ingredient a fibrous

feed nat ef§ eapablg ofividwwnding dengispnsiorzas: Additimaligoaccomling torasbieabl y 30- 70%

and m xed i r : j al ;and/or _aorgani ¢ waste terial in an
anount of e&%%ggb/cé;}] t ﬁtf)frhg Pg‘%ﬁgg?{;‘?‘g%ﬁ%?%r %lgé]?é}ﬁ?%ﬁ@r%@nﬁg%ﬂ g’%\ t he ot her
hand, 3a f eederix ipfist stean-stefidized. STIAP S 1Bipz@Ent StheSMidie-obRMIhG ikl er abl y

i ncl ude as essential _ingredient an organic waste 15 material in an
amount of Pé%ﬁ?@??%ﬁ‘c“éﬂ‘%ﬂhf@f%%m‘hﬁ%e%r eferably 30-70% and nixed therein a
fibrous feed material and/or cereal material in an anmount of 10 90% nore
preferably 30-70% In this case, the water content should be 50% or |ess,
preferably 25-40% this being adjustable according to the selection of raw




materials, their proportional content and |evel of dryness. Fyrf ngﬁ it
is 20 preferable for the starch equivalent to be at | east 15% or the ol
content to be at |least 5% These can be adjusted particularly easily by a
conbi nation of rich organic waste naterials with a cereal nmaterial and/or
fibrous feed material. Additionally, each raw material is pretreated as
needed to be able to be used as a feed material. This pretreatnent can, for
exanpl e, be sterilization, which 25 can be perforned by high- t enperature
sterilization, paeedréingde Ialgnthclwmbcshmenthfﬂaetpresent Bivestinns aleriadidingt i on i s

f d t Next I t
F T owi g 1 Ble AP Sthisoihe IapBn i 5 maifhinea Pt e Gings o35 0 hEMBH e 1o
seeded Wi t leadSIaeticBiid fo¥ Serb@nGtion Whild sﬁﬂlfahéods[}%ﬂﬁcﬁﬁ?ﬁw%&t&cﬁﬁ ar@il1us

spores and dried, or the spores thenselves) m xe Exanpl es of
Asper gi | | u30 wi% ardessAsp. oryzae Asp. awanori, and Asp. sojae, nore

prefer Iy Asp. a nd/ awano kawachll both 7

L [iJ' 19§ avai Fﬁ%ﬁﬁf)}foﬁ? ‘3‘{%2 %@55@%0%@1?%1’6%8“@ Pzzus may
al so be add@gspeagmb.ecémmmngffead STBpRARMES nfildd WHE a higHEbmsntation | tUure grown
on wheat bran., The amount of Aspergil | us added need not be a | ot because

they will chﬂ’@s@tféatﬁﬂ?r Adyis precesiussienabies thepwateeeentertiof thetfe¢ds of cour se

al | owabl e tg. %ME The amount of Aspergillus added in spore
formw th respec (ﬁlto%rqu &g &ﬂt of the entire conposition should be, for

exanpl e, 0.01- 0 Begording t@aeémnéhbpeci; bf the pageednvdntion, Dlivdstdck Bed

apprOX| mate é 1% this, being an _anmount which ensures snpoth progression

of the'd SHIQ OIS @ iys-containigg dpegdreompesition ekteined byool t he
\conposi t| ogoﬁgmﬂ, be perforned
by neans of any rreaﬂ\%gt%tggﬁmb%ﬂ&pfrﬁp %%Pg}gggéﬂspe c())(rffqre‘ﬁg&bug%&d

ci rcul at i omateniab adercahingteriabamsl gupirgaria wgsin withi Adpeasitiss anldalllhwmge;hel opnent of
t he Aspergi,l | usl d| t| o al | m xed feed conposition may be produced by
addi ng AspErasTEH i OB, #5 ?hosen fromamong the group consisting of a
fibrous feed 15 pEhebbde Wﬂh@@éﬁ@bﬁﬂ]ﬁéﬂt%ﬂ?ﬂ@' adfveftodef§ Waste material
as the raw material in the above-descri bed process, then subsequently

addi ng1DneCYRPepicn Wwherein th@clﬁmélw mmammgffe@d tronpasitiitiepbtemedbypg, t he

activity ofy r svmll ener and the co sition

t enper aturé V\ng?p%g§égét 'FF.&PB cwas @nat%qt(??’étﬁpén%@l%ont ain the heat
by means oproteinstos fibrbus oD afatirial & dfwﬁiﬁ aﬁdwmrbgdf@to ige RiEfR¥ap! e

t enper at ur range is 35-50 C this being capabl e of being achi eved by

cool i ng wi HFEstess tqudeﬁwmwswntW‘l@mm@@Awmlwsr@nh@w@gg‘chlwma@owgun

fermenting bt Hed B af Iy Vv [ate.

Ther ef or e, © e prg%‘gﬂﬂéeﬁ?gér’]{gt%ﬁsﬂtng%gg@{%%ﬁ{e%m%a?ﬁ#lénagl Otrg‘m%% %r cont ent

whi ch & dmtenabiseafﬁeredt he feed corrp05| tion. Typically, the water content
% or_|ess. For exanple, when

shoul d be 30% or S, nore abI
i nt ai ni ng tohe ‘E‘é‘ﬁﬁ&ﬂ&{%}tés E"te?eﬂ @é?‘%”&ﬁl lus;tnavhgat bien aahelloW i s reduced
.8 20% or ﬂ@s@f%zmltalﬁhmte%ﬁuﬁcéw@ -carﬁaﬁggﬂ{megﬁﬂ,a t 24 hours.

30 Alternative ossible to ous cer eal
mat eri al oﬂleﬁﬂ.et?@ﬂémoynammg g’hmtbramwnb ameiteal inaferial ctrrana)rgangchwme er content

upon reac hfn@%n%l, ﬂgd-to ferment%xe resﬂlt. 2074

25 Furthermore, the present invention offers a livestock feed composition

further comprising at least one or more common feed materials chosen from the
groups consisting of batley, rice, soybeans, maize, hay, molasses and beet pulp in
addition to the above-described Aspergillus-containing feed composition, where the
amount of the Aspergillus-containing feed composition preferably constitutes at

30  least 5 wt% and at most 30wt% of the overall weight of the feed composition.

According to another aspect of the present invention, a livestock feed
-5-




wat er content of preferably around 20% or |ess, then m xing thol eﬁ:ﬁﬁ@@% he
wat er content to approximately 30%to continue fernmentation, and repeating
this procedure nunerous tinmes. 5 EXAMPLES Herebel ow, the present invention
shall be described in further detail by means of exanples. The present
invention is of course not restricted to these exanples. (Exanple 1)

Her ebel ow, a nmethod for production of a fernmented wheat bran is given as a
typi cal exanple of a base feed conposition which can be used in the present

i nvent i on.comppsigon prickris sgpable efeyighstandig lons-ton sqyagstiswierd, hisan, and t he
t t ' : 9 , | i]ized with
e oo R SoARbAY Pl ol DT A B bR B 200 W B

of Asper githateSalnelicse:s foayikd gtduproeeasistifgdof alfironefeed maveaial, fawetdagr ai r- cool ed

to 35 degrees. (5% 6 hours after spraying with Aspergillus, the activity of
‘the Asper ghdteial an¢ ap grgspic Rt @aterakivinga Vatehesnient ob S8t arfess gpdauct

graduak! y p8ce uﬁ@len% RehERld: QB% %rgﬁtoglrc%g&ég&eoi’\@cﬁeﬁi %@%ﬂ@é@%&&l@ tain the

tenperature wthin the range o gr ees. ours er
addi t i on dhistohiztuss efogn lal culturetrthediwai evoling thcenilturemedient talbout 20% 25 (8) 20

S ound” S00ETPERH SREBIIT deP el B vy dsrck i i el e wat or
cont ent T qaghasl, 400hidRling heBbpSankd 0 nSoERo Sl Succe T epeat ed f or

about 2 weeks, whereupon t eed 30 conposition was conpleted. (Exanple 2)
-9 i~ |AsPagibs indgpusion sdmhperature tonkitr altoy feompatatéon vl tomwairent s of wheat
bran d r d(fermented) with Aspergillus, a fernented wheat
br an'\%vgs %ﬁ%&%@a@ﬂﬁc%%ﬁé@ﬁ iolrﬁe&% and t he conponents conpared with comon
~untreated wheat bran. Table 1 Conparative Analysis of Weat Bran and
Fermented Wheat Bran (all_nunerical values in w% Normal Wheat

BranFer nent ed Wieat BrBREHHESERIPEION PF/EBEDRAWINGS: 4. 74. 7Sol ubl e
Non-nitrates61. 457. 6Crude Fi ber10.511. 2Crude Ash5. 77ADF14.1 14. 61 NDF38. 944
Tabl e 2 shows t eg.rlgsalgraphoshowinga eonistriaon: efithanatygs weight over a

period of five months between swine gifzen standard feeds according to their stage
15 of development, and swine given a feed containing, in addition to the above-

described feed, a feed composition accbrding to the present invention comprising a

feed composition treated with Aspergilius in an amount of 15% with respect to the

total amount of feed, as shall be explained below in Example 4.

20 DETAILED DESCRIPTION OF THE INVENTION

-Herebelow, a preferred embodiment of the present invention shall be
explained.
In the livestock feed composition producing method of the present
invention, at least two types of feed composition raw materials chosen from among
- 25  afibrous feed material, a cereal material and an organic waste material are mixed
‘together. Examples of such fibrous feed materials are wheat bran, barley bran, rice
bran, hay and beet pulp. Examples of cereal materials are rice, barley, milled
barley, wheat, oats, rye, soybeans and maize. Examples of organic wastes include
those such as are often produced in the food industry, livestock industry, fishing

30  industry or from the household, including fruit pulp residue left after squeezing out
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lo Table 2 Conparison of Content of Weat Bran and Fernented \l}hggﬁr{gm
(all nunerical values in ppm except where ot herw se specified) éi
Wheat Bran~ Normal Wheat BrariVitamn A retinol <3<3Vitamn A
(3-carotene67Vitam n A provitam nclOclOVitam n Bl 0.520.51Vitam n

BZ0. 390. 15N aci n0. 80. 8Total Vitam n C24wg/ 100 m - Aspartic

aci dl 98. 7- Thr eoni ne219. 1460Ser i nel160. 9S50d ut am ¢

aci d757. 8-Prol i nel64. 2- 3 yci ne332. 9780Al ani ne994. 4- LCystine3.8250 -10 L a
Ui.~~~ - thejuice, food scraps, molasses, fish dregs and fowl droppings. These raw

VL2t SRR BOLIEAS: AR eSS neAR, 0Ty osinedos
aci d54. 3- Hrgitous conesfiderat it Qidh 4sthd Bhe 37 Livediat@aHHitd BA0HRTER and tEPt ophan0200Ar
gi ni ne401. 91000 _As shown above, fernmented wheat bran.does not have any

maj or 10 divRilabiile eest ppdmvigitiond yebe offeeorawtmatarialsi de fromthe fact that the

pr ot ei n; cont ent I e t 2% Wih.regard .tp am.no acids as
wel |, Pjer ment ed mﬁg%ekﬁgﬁégﬁé%%ﬁ%{%%g% %Pt%g%n e%\f?f‘if,“g%’ﬂ%nﬁgi% lfeheref rom
unt r eat ed dltosat, rinnmantlitesick ghdas pidierably o givear faed aghpostiyr it . I n terns

of vitam ns, fernented eat, bran sinply has twi ce as nuch vitamn Bz as
does wheat Hugss at @Eﬁ‘rﬁﬁg’“?,)feqdﬁnﬁ?’a@r aﬂ“-’é“{jﬁ%ﬂ@“ﬂ"f@e@fﬂﬂﬁbﬁ gBifBgs of a

livestock feg@eompsERs thiOfc Qggﬁilﬁs?%d&gmﬁ TR Gl a&“opé)?a%)}fﬁ  gjescri bed

above, 1, 100 heads of catt\ﬁe wer e m xture of an energ eed of corn,
soybeans, bfect egmpbsiion thet ssptimizdddet rymihgtannhnald) ahd fakwemuietibl shenldent ed

wheat fpran_i n a nt of 30 wt% overall . As result,.the foll ow ng

remar kabl & ISE’F%’& ?%@S N :m@'g‘%f"’%)a Wf@“‘?)%&ﬁi nperial in FLANPWt KA
“reduced; (ahprodigaRTIRO0%] mod breferdlty B0G0Y, ahd hARedhElen] Ngeregur se of a year
was zer o; di arrhea did not occur in the nost crucial devel opnent period

of cal ves BaeHakagdoswegasin vale matesial e asevpbdef 19-80%, motk gpréferatipin i e untii |
mar ket del j,Vv. t hs., 20 That,i,s . t hoygh no
consi derab e&é‘?/%?%(?l—?%' \;\e(/g]lr? %eyh%%hg%@%edz%o Bsipdhas Rﬁtgﬁ’tzegg%fn and

f er ment ed swisashduldpreferatilp éncbaieng g kbseafiall iMgrlegient Hes8amie vagenar ked
difference in.the effects on the |livestock gai ned by addi n%l fermented wheat

i 19 4 mptgdalyg an apoynt of pppraximalely KNP esmereaieferdly 30-68%, pyd 4 heads of
" e iy T St e o oa
Shoune o SRR OIS b AN AR AOER, v

amount of 10% of the over conposition beginning at 12
mont hs f r dfi%i mote prefeblyhd-70%e \be llopomat theveated bssemetioulddes0dbeh t he bul |'s

were seen to grQw 8 in 610 da a rate of 0.95 kg per day, whereas
cattle gi JER ﬁ@?%?qyﬁgé@%%ﬁgﬁpgms lerf’éﬁ?raﬂl_gwﬂé]é? Sﬁ’g‘?‘%‘ﬁngﬁﬁ’éﬂ grew by 440
kg in 610 waefialsahéidbRopditidhal donkdht BEJ 1edaof BpndsS Fl_!uﬁféli'mt)lf:é,)mi& he above
results, the provision of a feed conposition contalning férnmented wheat

bran r#®sulRreferablafer thestarak equivalent tb bast le@d %54 ortthe ol odytedtobeiaght over the

conventio ed; LS. :When fer ted.,wheat bran .is added to the feed
cONPOSi ti_gg%‘gt?ﬁ'gd%hr%%% adﬁ'gged;%atrﬁ?ug%%eag}lﬁy?é’ﬁﬁb%% O?ﬁw onparison to
t‘he case wigirdc wastemlateiiily with @deabRbtelhlPadIcYy ABSQH feed material.

Additionally, each raw material is pretreated as needed to be able to be

used as a feed material. This pretreatment can, for example, be sterilization, which
25  can be performed by high-temperature sterilization, particularly steam sterilization.
Steam sterilization is perforrhed at 100 °C for 30 minutes.
Next, after cooling toa temperature allowing for growth of Aspergillus,
| preferably 30-40 °C, the mixture is seeded with Aspergillus (e.g., in a matrix
inoculated with Aspergillus spores and dried, or the spores themselves), and well
30  mixed. Examples of Aspergillus include Asp. oryzae, Asp. awamori, and Asp.

sojae, more preferably Asp. oryzae kawachii and/or Asp. awamori kawachii (both
7-




These results seemto suggest that the cattle growth effects fldejfo phe
fermented wheat bran in this case are not brought about by the nutritional
value 15 residing in the fernented wheat bran, but rather the digestion
pronoting effect of enzymes, inproved i mune response and a growth
pronoting effect due to an unknown growth factor believed to originate in
Aspergillus. The sanme effect can be obtained not only fromwheat bran, but
al so using such fibrous feed materials such as barley bran, rice bran, hay

and beet piHapablg fopnkirishimaKogen Bearddin glhe dspergslis may slembagddsfifiect and

anti-diarr . tajned wih feed conpaosi.tions, containing
t hese nmat et?l?g{}%&éffsa Elsﬁg&ﬂﬁrﬁ% ersirr%rpl : A turseaﬁﬁ%méf’? egtbggl}inglée obt ai ned
usi ng f eedamanp of Aipensitiue aied inBédgotdRIA81 Becatselthaswill polifdae dedng 9r ound

barl ey, wheat, oats, rye, soybeans and naize, and organi c waste such as
fruit pul phePERIYCEQD RIpRess It i aEecassaalionebirdpadd edsrge amaunit dbeas descri bed

25 abouge. éﬁgjﬁg : ' . Lt | 1M ergillus
accordﬁg to t efzgslrple&)s'%{1%9[JJ %drﬁgﬁ%ﬁé%%@#Fﬁtﬁ@eﬁ?@%?%ﬁ% tuent was
fed to pi gonimsitivhsh®dd peyfooexangile,f(ad 1-01504) and phefertblyl ipviadded iakbhe shows a
conmpari son of the aver.age. bod ight over -12 1 4 p ~ C 2~~4 a period of
5 mont hs of™ ﬁ@%‘é’ﬁmg'te&ﬁ'gﬁy/b\igﬁﬁgwgﬁf‘ia&?%twg’é&m%‘%ﬁ 8l gi ven a ni xed

f eed conpq&bgﬂeggiblp@ﬂmélk,mcg&nglggt{S%gpw%@mgsition of the present invention
in an anmount "of 15%w th respect to the total weight. Table 3 5 Conpari son

of Body Wei ght s Ibfs préfgmblenexBtaogooldicgotnppkitip Cdowario 363481 °CFe¥hifethis of

Dty b BRPES chd of BOA 20, AR’ AP hothod, it should preferably be
- 698871310289(b6h POV 20 LRNBAA DRI Al @%%%? oxygen which aids in the

41061067107109111071] 018108112191081152510911 8Apr
111011981 19evsopmentiofghedspergifpo1121302311213124131 Additional ly, Fig. 1

shows t he above- g\ ta kbt | e gr A3, -~ 4 QEC
2f1 ~1~ These r esﬁdtﬁg&}agg’l %élltl%dtfﬁggjt éo?ﬁrfm ¢ oircr)ﬁlgjrl!ll)}s%enp Itg’gg%ﬁeb ypal%igl'eingv\/ni ch were fed
t he - Aspergillus to one type chosen from among the group consisting of a fibrous feed

15  material, a cereal material and an organic waste material as the raw material in the
above-described process, then subsequently éldding one or more other raw
materials.

A few hours after seeding, the activity of the Aspergillus will generate
- heat, and the composition temperature will rise.
20 Thereafier, it is preferable to maintain the heat by means of a constant
temperature tank or the like. The preferable temperature range is 35-50 °C, this
- being capable of being achieved by cooling with ventilation or the like.
When the Aspergillus has begun fermenting, the heat of fermentation
causes the moisture to evaporate. Therefore, the procedure can be stopped upon

25 reaching the water content which is desirable in the feed composition. Typically,
the water content should be 30% or less, more preferably 20% or less. For
example, when maintaining the temperature at around 35-45 °C, the water content

- is reduced to 20% or less by maintaining this temperature range for at least 24
~ hours.
30 Alternatively, it is possible to add a fibrous feed material, cereal material

or preferably an organic waste material with a high water content upon reaching a
8-




conventional feed, the pigs fed the feed conposition accordinpdtﬁgﬁhﬁm4

" present invention exhibited nore stable and full er devel opnent. .
Furthernore, in general, when the weight of a pig exceeds 100 kg, there
tends to be a lot of fat, lowering the quality of the neat. However, the
pigs fed the feed conposition of the present invention had a |ot of flesh
and were of extrenely good quality. The follow ng table shows the results
of an analysis of the neat quality. Table 4 Type of FeedMarket Weight
(kg) FI eshy™#gf ggitent Epiieatdy eround 28% orlessy theg S8Bing 1cadivelihe watel Feed

~100- 11570;, ' o iLn_the above .exanpl e.were of the
Berkshire Wgﬁng%y%%%)gmé%ﬁ@ﬁe%?%g@@%ggﬁm f’“g%{) T R ARRUBE Y varieties of
pigs as wghrbcedure muaéroud éhesranner, a |ivestock feed conposition containing
Aspergillus having swill as the nmain constituent was fed to chickens. Wile

chi ckens gi ven 15 normal feed grew to an average of 4.5 kg in two nonths,
those div Plsked conposition of the present invention attained an

average of 6 kg i of, tine, thus .d nstrating its
fattening eff ectﬁ&%ﬁii’ﬂ?@ﬁ{%‘ﬁ%ﬁ gg% Sl?%’tl?ee%eéanh%%i%%g‘ﬁ%“ ﬁ?)t?"ﬁrkyl y collect a
- | arge anountansiof Eaimplen Uitk prosenb@dehtion Biof c¥@se AstiretR&ed welleden t hose
fattened on the feed conposition of the present invention, 20 these

chi ckens tf'é‘leQ?eéf very good quality with little fat. The raw material used
for the production of the feed conposition in the present invention can be
such ag, tc{E’ﬁ:ﬁ any one of the above-described materials alone, or in a

m xture of a pPur lity of these materials. Wen using raw materials with

| ow starch cont didrelsaioh, msiethod fér prodyxtion tof b Serifenfedrviitacbihan isigeerd ilem i n a
mxture 25 with raw paterjals rich in stargches such as wheat bran and rice
" bran. Addid¥Bia] fpm ‘P’ff’1?94552‘?3&W@Wﬁ&oﬂ?ﬂﬁ}gﬁqﬂlhﬁﬁ%ﬂﬁhﬁyﬁé@qtncl udi ng Asp.
oryzae, ASRverdgnori and -14 1 ~ DEG 2Cd4 Asp. sojae can be used. In
summary of the above test results, by mxing the |ivestock feed conposition
of the prddknt idkegefiswill werdhadded ve b0 by af wheatdsinyahd thearhiericontens possi bl e
to obt%i n ‘;jged%&%ctte? of (1) not causing ureterolithiasis even when addi ng

ee

the |iVest0cK vsition of the present invention in an amount of up

to 30% of (ghe t@@lre@nmﬁstailiz@beviﬂﬁ@&x&meg}&a for(3®mindfegel y reducing
the odor of manure; (3) preventing diarrhea; 10 (4) preventing disorders of

the di gest®Ve ordfissoolingito4d)degreesoh0rrobbspergiiusgweratshrayed derbon. t o the

provi si on th i -C i t4 of the present invention in an
anount of (gi I egléli[er%%ﬁ}év% E%an%ldaen(:%m%?or—jusf@ & ore, the basic conditions
for produdbpg t Mehduryefbdrapiayingaditic aspagilit, ahe adtivilhof Heekpbigiiavent i on were

confirpmed b rrearhs of etﬁger i ments.
20 generated heat and the temperature of the product gradually rose.

pd

(6) Thereafier, the product was air-cooled to maintain the temperature within

the range of 35 to 50 degrees.

(7) 60 hours after addition of the Aspergillus, the water content reached about
20%.

25 (8) 20 kg of swill were added and the result mixed to adjust the water content

to around 30%.

&) The Aspergillus became active once again, and the water content reached
20% after 24 hours.

(10) Steps 8 and 9 were repeated for about 2 weeks, whereupon the feed

30 composition was completed.

(Example 2)




As the raw material for the culture, wheat bran (starch equi vaIF%SSA%
and cedar shavings (starch equivalent 0% were used. The wheat! b aanaé
cedar shavings were m xed together, water was added 20 to each and the-

wat er content was adjusted to 42% The proportion of wheat bran and cedar
shavings in the mxture was set” so that the overall starch equivalent after
adjusting the water content was 35% 30% 2s% 20% 15% and 10% Next,
these were sterilized in an autoclave at 105 C for is mnutes. After
sterilizing the culAdditienathyireorderdo comipareghé comdpbrients@f WwhehtPbrad aikb

Aspergil |l us spores were |1 -m. xed therein, the results re cooled to 32
C and hel d j WEF&j 8Ty %ﬁ@ww@ﬂﬁm@&wgﬂ&w Eegpelaﬁéj wheat Branryes ¢ e

requi red forybhesa i F[g;ar f o i t he
Aspergil |l us I\)/\I/gs as %&vﬁﬁ%llﬁi%@%Fﬁ%W%%&% a(% . égom%g@%ﬁ@%@&tq 4 L~ E
C 2Q4 St ar chwhephbyaail ent 359%80925%20%1.5%40%Requi red Ti mel212121218- As is

clear fromt %lagove-gi ven table, there is alnost no heat fromfernentation
by the Asper §us when the starch equival ent of the culture mediumis |ess

than 15% thus indogmbhraavd Aahiviib8f WRACDBGHH FehRdted RAkiBEn Or heal thy
fernmentation is at |east 15% gaﬁlﬁnﬂ?erﬁmaﬁlfbs?ﬂ%%zl ent of the culture
of the

mediumis at |l east 15% the fernentation pergillus progresses and
as a result| heat is generated] this heat of fernentation _being cafdabl e of
being used fo remove the nois{urlomaiyheseBrased | cBerpsatedi Wheat Bitt Her mor e;

it was foun hat—sim1ar—effeet-s—could-be—oebtatned by ysing oils-i nst ead
of starches Cqﬁm nthis case b 'Zg at 10 |PHQ1‘]"_\J/P'5TﬁPQP _
experi nent a Crude Fat < indicatelthat a [4%estock fleed conpgbéition erdabling
| ong-t er m speelable Noagniialeb ng hi gh f unéi-#onal ity [can be §¥éduced by
fermenti ng pChidglfikeoncent rati on or gani@5waste magterial wifh the wdter
content adj uStudd Ash 50% or | e$s and thse7 starch equivalentz to at [gast 15%
t hen using [RBFI5 heat of Teérmentati opggo I ower [the wat gggcontent [to 20% or
| ess. Next, {pyestock feed CoNpoSTtTURggWeTr € pryduced acgprdimg—tg vari ous
exanpl es, and—therr—producttofi—cost—was—conputed—20(Exanpte—6)—Pr oducti on
of Livestock Feed Conposition fromSwill Swill: Water Content 75% Starch
Equi val ent 3Bl eladwsBha fesullbbfa moendedsiledladdbysiSt ar ch Equi val ent 53. 4% One
ton of each was m xed together to nake the water content 44% and z5 the

starch equi vajueds 44. 2%

~ Comparison of Content of Wheat Bran and Fermented Wheat Bran
(all numerical values in ppm except where otherwise specified)

Fermented Wheat Bran " Normal - Wheat Bran
"| Vitamin A retinol <3 <3
Vitamin A B-carotene 6 7
Vitamin A provitamin <10 <10
Vitamin B; 0.52 0.51
Vitamin B, 0.39 0.15
Niacin 0.8 0.8
Total Vitamin C 2 4
pg/t00 ml -
Aspartic acid 198.7 -
Threonine 219.1 460
Serine 160.9 550
Glutamic acid 757.8 -
Proline 164.2 -
Glycine 3329 780
Alanine 994.4 -
Cystine 3.8 250
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This was s
added. Aft
was 16

within a range of 35 Cto 50 C for 60 hours.

As a result,

L24 to

teamsterilized, then cooled to 40 C, and 1 kg of sgog%s we
er 12 hours, the tenperature rose to 45 C, so that enf*l'-IUatk
~4 DEC ~~0~ 5 perforned thereafter to maintain the tenperature

ns of a dry

feed conposition capable of withstanding |ong-termstorage with a water
content of 16.2% and starch equival ent of 64.5% was obtai ned. The anobunt of

power needed was 72 kilowatts, 401 of fuel. Wen cal culating the operating
costs assUWalige 11 yen per Kki[l owatt 24106 50 yen [per I'1Tege00T Tuer, 2,792 yen
wer e requl MeGhibRinPr oduce 1. 44 1ons ngl | vestogk—feed CIZH@)OSI tTon. An 10
account i ngToi=t productton—costs gven uei—ow—ﬁrl—lj?jﬁ—ees—are gi ven
as figures Ié&leubﬂgn for—easetof undetgagﬂm*' Ag—heat Br4n RPur-chas{ ng Pri ce:
20000 yen! L&ycing | Collectilng.Fee: Aahtr ati nn Cost: As¥ergillus-| Produced
Feed Wi gI1FW°i§ezo -10000 vy in/ton 2¥4%2 ven 500 yven/ kg X%4 kg The
product i onPhenylalagnine | . 24 tons of a Bilvestock fleed conp®éi tion prloduced in
this way ¢aanisobntyrizudicatl as |f ol | ows54Br oductign Cost (per 1.24 tjons) =
Wheat BranHREdaasi ng Price|(T ton) 45 75W T~ Handl i ng Ry + Operati ng Cost +
Aspergil I ¢ Mﬁﬁﬁ@as' ng Price = 20000 3 10060 —2752 =+ 506—=13292 yen
Productio 'Lyﬁﬁi (per—ton—=313292(1 ’”‘;:10719 ;,e-n%—saiisl—e&n—b«e
consi der e@~tohe—an—ext+rerely |t owcost—whi-ch—Hs—substaht+ally-l ess than the
aver age pum@?l?m price when considering thdt the average purchasing
price of alDPRMARCL feed cdnpositiof is from|20000 t 20000 yen, 25
(Exanpl e 7gWevest ock feed corrpos‘iQthn was flurther gPd@uced friomthe
livestock feed conposition produced in Exanple 6 and swill. Fernented

ill: Starch Eq | ent, 64. 5% \Wate ntept 16,2% so Swi.ll: Starch

qui val ent 35% &ﬁf'@ W%'?ﬂvgnferp‘?gmf@‘iﬁ%e AIHFOCE ROWRYE ANV t oget her to

make the V\/ﬂiﬂet@@ﬁﬁ:&ﬁtmﬁ@%@%eatﬂan aside ﬂoﬁf@ﬁé fact that ﬁng SrotticehteplUl val ent

45% Thi s

10

15

20

was fermented with

1 kg of Asper gi

| us

by the"sane proc

ess as in

has increased by about 2%. With regard to amino acids as well, fermented wheat

bran has more glutamic acid, but aside therefrom, untreated wheat bran actually has

the higher amino acid content. In terms of vitamins, fermented wheat bran simply

has twice as much vitamin B, as does wheat bran.

(Example 3)

In order to gauge the effectiveness of a livestock feed composition

containing a fermented wheat bran as described above, 1, 100 heads of cattle were

fed a mixture of an energy feed of corn, soybeans, barley, hay, molasses, beet pulp

and the like with fermented wheat bran in an amount of 30 wt% overall.

As aresult, the following remarkable effects were obtained:

(D
@)
&)

the odor of the manure was reduced;

born to cows eating this feed composition; and

)

the number of cattle having diarrhea over the course of a year was zero;

diarthea did not occur in the most crucial develepment period of calves

the time until market delivery was shortened by 2-4 months.

That is, although no considerable differences were seen in the components

of wheat bran and fermented wheat bran in the component analysis, there was a

marked difference in the effects on the livestock gained by adding fermented wheat

-1i-




Exanple 6, to obtain 1.2 tons of a livestock feed conposit4 anwtfb wat er
content of 16.8% and starch equivalent of 75.3% The energ fele§ ui red
for operation were about the same as in Exanple 6. The production costs can
be cal cul ated as follows: Production Cost (per 1.2 tons) = Fernented Sw ||
Production Cost - Swill Handling Fee + Operating Cost + Aspergillus
Purchasing Price = 10 10719 - 10000 + 2792 + 500 = 4011 yen Production Cost
(per ton) = 4011/1.2 = 3342 yen In Exanple 6, wheat bran (purchasing price
20000 yen hyen td the Yeademomposiidnas t he materials for the culture nmedium but
in Exanple 7, the_ l.i.vesto feed c ositjon rooductign cost. 10719 yen per
ton) was used i A R P &‘P{e’bf*%%@&ﬁﬂpeﬂﬁmﬁ EOHPIRITG t h t he

swi L1, t hugrhirtbd fhedt SRMCHINE aSﬂb%n%be”)f%BYﬁ{é cﬁr@ﬁﬁtll:wéigﬁmeefe@a A livestock
feed conposition was further produced fromthe IiveStock feed conposition
pr oduced . i $pnipeattivhdeZinaing at W2 Injonthsofrgimibdith, fand theirrdevélapmentisas t he | i vest ock

feed c osition produced.in anpl e 7 was use t he r fees .required

for opce%’rgt(i’%ﬁﬁw\?g’r °B I&Thfyuﬁﬁggge n&%gﬁoﬁvuﬁgg%ge@ﬁgaiﬁgg?.mpﬁft his case,
the producd.H9rg paSdaycwhelds Gl Eivad RS féQl Wit aly REAHGIELFhEASt (per 1.2
tons) = Fermented Sw |l Production Cost - Swill Handling 25 Fee + Operating

Cost + Aspupypidedsgresby4ikgdn o9 deys-2 s8aof 0.72 bemer d2y2792 + 500 = -3366 yen
Production Cost Agi‘asrcléa?@om—thé%&g\% l%%\ﬁtsr: th_eégg il of E-ir E-J:eﬁ c{)%%#lsi{i?ﬁhows that a
e optar ne 0

| ivestock feed conposition can wherern a pro 2805 is

al ready gadonedniag figrimenteyd whicatbran dgyults iDah dbrease/ @k akt 330 b£hd boihi ch neans
that the Iiv,eﬁt ock feed conp n does not have a production cost, but

osjitio

r at her 14 un¥eig t%Y%F@fQOPYeW@HJeFFLSTIP?éﬁ%NFBrfW@H Wheahprap sgadded toy g 1~
G E C 2d! Ofhe (nathlidsitbn A biRih O¢ thol S8 i b Be W8S, in the
samne mannereas Exar}i)*plﬁe %’, by add?’gglelc%ﬁ%nlggﬁeméar%&g?an t“gd"gggﬁﬁg of apple
j ui ce r esithaeaseSvhgrp herndal unwedRebwhiert brat iamsdil. Equi val ent 13% Water Cont ent
81. 6% Wheat Bran:, Starch Equival ent 53, 4% ter ent, 13% M xt ure:
Starch Equi val emh%%?%b}g?s ﬁ%@_sﬁ%ﬁs&ﬁ@'i‘ﬁ_%%ﬁ%‘}?%?ﬁ%tsml% P&, 1.1 tons of
a 1 vest ocferhafed #BBR®FAL inQhis\Ohicdhran¥ei Bl gIRABOEYy tRE ndihitiddaidamied Starch

equi val ent of 50% was produced. The energy costs ~o required for this were

roughl {6 t hiesidingen fee fermentetrpheatdram buplpr therdigestion promoting effect of
enzymes, improved immune response and a growth promoting effect due to an

unknown growth factor believed to originate in Aspergilius.

The same effect can be obtained not only from wheat bran, but also using
such fibrous feed materials such as barley bran, rice bran, hay and becet pulp, so that

20  an outstanding livestock fattening effect and anti-diarrheal effect can be obtained

with feed compositions containing these materials as well. Furthermore, the same
effects can be obtained using feed compositions containing cereals such as rice,
barley, ground barley, wheat, oats, rye, soybeans and maize, and organic waste such
as fruit pulp, food scraps and molasses which have been fermented as described

25  above.

{(Example 4)
A livestock feed composition containing Aspergillus according to the
present invention having swill as its main constituent was fed to pigs for the

30  purpose of fattening.

The following table shows a comparison of the average body weight over

-12-




The fee f
s,

case al so

or

handl i ng the apple juice residue was 10000 yen p
Production Cost = Wieat Bran Purchasing Price - Residue
Qperating Cost +Aspergillus Purchasing Price
500 =13300 yen Production Cost (per ton)

whi ch is considerably |less than the price for

yen/ton).

Content 51 25 Weat Bran: Starch Equival ent 53. 4%
tons of a MP¢EdLecdIemPesiior sAYaRINg R fegdoRmapogipa pt
904 r
St frih0
s. 15000 yen per ton.

starch eq
required
fish dreg
Pur chasin
Pur chagj n
Producti o
above- des
hi'gh- conc
troubl eso
feed conp
conventi o
i nvention
producti o
. organic
cost can
to evapor
t he water
with a wa
the energ
‘be produc
handl i ng.
fees (ene
t he produ
accordi ng
producti o
producti o
| i vest ock
t he conve
accordi ng
feeds, by
of the pr
i vest ock
but al so
producti o
On the ot
-20 i 4
conmon pr
met hod ar
produce a
cont am na

Lﬂnvzﬁilnﬁﬂntt 0P{5%

for this proc
S
dngﬁi
g Price -19

n Cost (per ton)

bzcﬁl}yég

m t

AR
Qﬁﬁafﬂbéykﬁﬁgmm

0/1.6 =7487

30 Production Cost
e - Residue Handl i ng Fee + Qperating Cost +Aspergillus
0 + 2800 + 500

yen is clear fromthe

~5 20000 - 10000

CLace ARE

+ 2800 +

13300/ 1.1 =12090 yen In this
a livestock feed conposition was obtained at 12090 yen per ton

pur chasi ng wheat bran (20000
20 (Exanple 10) 1 ton of fish dregs were used to produce a
simlar |iwpgiodaf Shrathcofpigs givewn didkof boresifsial fedroid phgpdivad @nt 0% Water

Wat er Cont ent

his m xture.

dJf

Cribed exanples 6
ent rat i qyu@r gani c

hrough 10,

The Tees for
hast e whi ch Brslyd¥eightdeki der ed t o bd

handl 1 ng

ne in the past can|beCosethtibnalffeediuce an Ferd oEPmebant chea
psi tion which has pot been conventional |y Hawtion Conpar
hal arDect e produftion cosgq reducing effect @f the prg

canbe-anggyzed a

5 foiiow%ﬁ ToFrrs

—wtirT

;g;drd to—

h

\p |ivestock

—ost—teghnguestfor—mrakifgfeed u}t of —hi-giFconcent
-31-1' ac ]I(‘f\l‘lgr\nh\lﬂhf onal v .36,-82 cueh.q to. . drvy tham nhuct
L= ) S wpe J \/?.l CUTTV UTTU UTTUT T R o IOroTT A < \w B | y 74I\/III Plly‘)l
be appr8li dated by nt—of thetnml eneq
at e away t e moi st bre basedon evapoﬂative t h& nmal cony
cont ai ned1fn the waste. tH& is, the cost fof? drying g
ter contenf3of 70%is at | &dst 10000{yen per &bn consi d

y fees. Fraih 1 ton

of sw 195 approxii

rat el y 3588 kg of dr

Ed. Th@egner gy 1 ee

5 ar e carggel ed by 1

e~ swtt-.j3tat 15

he Tee og7 L0000 yd

b

Of—pPro (9]
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ree. AddiObi onal |y,

ntional 257art sim

ply drieg0The swill
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To the prggent In
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effect§ihhan cony

rprovingghe fat

e g effhect of 11
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vESt ock.l Ihat S,
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oYy €S 0¢
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t ar
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LA YAYAY] \JU"H lt:\.lll
ffers a !Péﬂstork

feed an' sition. .\

cost A¥ad even c

hich ha(l‘lg cheaper
. . r‘
i ons whildB are not

her hand, ®hile th

nmmon_f ed conpos
> productlibn of fer

tilizerd22s known

CE ~~~~4%way of

br ocessi Al or gani ¢

waste ndt2érial s, t

.13% 1.6

Bemresaet BYeign @y, and a
The energy fees
0 yen. The fee for handling the
= \Wheat Bran

7800 yen

ed to the
sent

eed

ation
cally. The
gy needed
ersi on of
wll ~5

ering only
y feed can
n for
ocessi ng

0 yen, and
ontrast,

t he

e

nif the
wher eas
tion
ent i onal

t he met hod
t ed

net hods,
30

f er ment ed.
as anot her
he nost

pcess for fiérm ng

ertilizetiis conpd

sting. TRe drawbac

ks of this

5 (1) that 2a Tong

heri od OfijAt | east

6 MONTN§3(S NECESS

ary to

conpt etelrgzfertite (,unp()biu%ndi doeg ot Taugg mitrit
i 4bui|, 2—that—the—rmnerdts WhFeﬁg?ﬁe““—"——

-ni trogen

Additionally, Fig. 1 shows the above-given data in the form of a line

graph.
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5 contained therein are not deconposed and (3) that it is no
waste materials that have a high water content.

In contrast,'

AR ¢ Cafl

he” process

eto

for producing a livestock feed conposition according to the present
, due to the inclusion of mnerals which are necessary for
, makes it unnecessary to separately supply the livestock with

i nvention
| i vest ock
salts. -2
feed conp
t he group
two types
feed mat e

1
ositio

onpri

if DEC2Q4 CLAIMS 1. A nethod for

C i ng.steps .of conbinin
consi rslﬂi??@ f%?flﬁi@%.m&@% CaRPaniop. to

ool y
rﬁgw, a géregfhﬁg%g??nggﬁ%

' BfpoBEiod %9&69&8@ 2& hn%

an-organi ¢ was

produci ng a

| i vest ock

an Aspergillus chosen from
Wﬁwh

weegh fad e
A Cf

erial,

th at | east
a fibrous
and

al | owi ng sventigyexhijifed nsore stablaand filker devdlapmeran Asper gi | | us- cont ai ni ng

| i vest ock
conpositi

f eed
on in

2

osition. 2. thod fo
Tt onh <ol e 6 weizt G
conpri ses RAM Rbe BESLRL, [6W:Big! the q@d1itRBf Bk S0 CHYRS
contalnlng ani nal protelns to a

fi brous

oduci ng es

ock feed

rEE abfikv%_ ¥F conbi ni ng
4 GBI IRT o

feed materi al .

d for

produci ng #&ef pompesititn ¢fthel presens dsvicntiomhidha bt o6 flekrand wére bf etteinmig, wherein

said step
fibrous f

Bl AR,

(S teri

GOl 380 s Ul 8

R,

nat er.i al

H5d™f%r producing a

to a

| i vest ock duedidy. conposition in accordance with any one of clains 1-3,

wherein said fibrous feed materi al

fromthe
beet pul p
- accor danc
~conpri ses
barl ey, g
net hod fo
one of cl
nore nate
nol asses,
| i vest ock

consi sting of wheat bran,
Qﬂg%P%' A net hod for

conpri ses one or
bar| ey bran,
producing a livestock feed conposition in

rice bran,

e with any one of

one Byperfsdecdmt er
Found—barl ey —wheal
r?&&&@ﬁweﬁg%ﬁ live

al s 1-5, erein

Elains 1-4,

wherelrp sal d cereal

al Mardked Yeight (kgh t he &lashy VWaaghsika)i ng

Qnyhnnnc and.mai ze

mat er

2

5t ock f
bai d organi ¢ waste

F1als chosen from

EomsientiomiFeehd f o

he group consi st

M dr opliOFdS. 7. A

l feed conposition

n_accordance with

-ﬁggugbnposition in

Cgpr dance

mat eri al” conpri ses
Tivit putp,

met hod T®YS pr oduc

any one of 30 clai

nore materials chosen

hay and

i al
of rice,
6. A

w th any
one or

wll,

ng a

ms 1-6,

fiuthéw conprising a step, after said incubating step, of adding one or

nore nate
a cereal

rials ¢
materi a

B

pro

IR B AL PP T 1

n-organi ¢ was

| i vest ock theetine effpmscan erobtaingt insithy vaties ofbigsddivrgl. 3s Aspergillus to

wheat bra
4 O-C 200

or gani ¢ Waggdvehg @i

Aspergill us-contai ning |ivestock

n, inc
m Xi n

AR

flak e @A cahétﬂa!\én?!

i

eed conposition. 9.

s .to praduce ferpented wheat bran
Euﬁ_eé FORPPFHtian ey RBmEAPerRids or an
%a8 Baho RAARRESH [WHRe El%c!r{%l%

od f

22

e to form an

or

pr oducing zprmal/tesd gesev focanchveragp o # 5ikgrinitwo asmthsd those givet kheaflagd one of cl ai ns

1-8, furt
1ivestock

beet pul p

| R T e e Bl sty
t’he group peviodios tinfegtink dbmbhﬁéﬁp%
,.such that the Asper

to the rgill
_ shisireeelh Ry
itS EatteRINERERDE  FufthlerRoreWHereaP| asses and

| us-containing |ivestock feed conposition

ai ni ng

tEs-cont
f 2@ %%o0sen from

f i
constit ut e@tt%&ed|0@b€é<ﬁnssr1%r%1ﬁspolg€r¢éa@fwg¢ praoqntwé £t ecauntldhelhessrffos was on. 10

not observed in those fattened on the feed composition of the present invention,

20

25

these chickens being of very good quality with little fat.

- The raw material used for the ﬁroduction of the feed composition in the

present invention can be such as to use any one of the above-described materials

alone, or in a mixture of a plurality of these materials. When using raw materials

with low starch content such as fruit pulp, it is preferable to use them in a mixture

with raw materials rich in starches such as wheat bran and rice bran. Additionally,

with regard to the Aspergillus, any type including Asp. oryzae, Asp. awamori and
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10. A nethod for producing a livestock feed conposition in atcofiflgngéfiwi th
any one of clainms 1-9, further conprising the step of adding one or nore
common feed materials selected fromthe group consisting of barley, rice,
soybeans, numi ze, hay, nolasses and beet pulp, such that the
Aspergillus-containing Iivestock feed conposition constitutes up to 30 wt %
of the 15 entire |livestock feed conposition. 11. A nethod for producing a

| i vestock feed conposition conprising steps of mxing at |east two types of
feed mat er s sojepoyebe fisedm t he group consisting of a fibrous feed materi al

a cereal nmateri and an ani c ste terial so.as t ave a water
content of 50% gir“ﬁuﬂ%m%ﬂg{hgao‘éet\é?taf?%se Wﬂ?“éﬂ?@?“ﬁ&%@ést 15% or an
oi | cont engomfosttionl Fdsd prodéneiitleMait with 86nvenBbmd livEisckiedd, ¥wad 0 form a

cul ture nedi u%cool ing said culture mediumto a tenperature conpatible

with Asperpessibigstophtpiniieiefigctaofer gi | lus into said cul ture medium and

f er menti ng.sai d I ORI ining the tenpera e, of said culture
medi uméand(lzai d ‘ﬁ%@‘ﬁ%‘?’% %g%nﬁﬁhlgﬁ %gﬁ%{‘gh?rpﬁdgl%tﬁigﬁﬁ?%ocﬁcﬁﬁd to all ow

fer ment at | eomposition dfftiee prasent insamicnih ansnicddtcReh bB02oMheatbl Mouness. 12. A
met hod for tgtéo&juci ng a l.ivestock feed conposition conprising steps of

m xi ng at PldAefeed\eMPPHEALOf feed materials chosen fromthe group

consi sti ngmef a : ' cereal material and a

heat - steri 2?zed %t%g‘rﬁégu%géﬁlg%tggr@g?m?’o forma culture nediumhaving a 3
o wat er co@¥ent mevaligdiarthes;s and a starch equival ent of at |east 15% or
an oil content of at |east 5% ol,ing.said culture nediumto a tenperature
conpat b e(tﬁ/i t hﬁgﬁg?ﬂ?ggﬁgr‘%ﬁﬁoﬁﬁﬁ%gmgﬂsl% into said culture nmedium
~and fernmengs)ng sapeheAsReLsil sk YardBidHoAhs bRES PRI ARGt el sai d

cul ture nedium and said Aspergillus in a constant tenperature tank to allow
f er ment at | ¢ARAsition of e praseat inyeriaain ansnoadticf least L%t % or | ess. 35 23
~GD~ C2t104 13. A nethod for producing a livestock feed conposition in
accordance, M t h cgr?]ai ms 11 or 12, wherein said heat-sterilization is

per f or ned ﬁ‘ag’%ea sterilization. 14. A method for producing a |ivestock
feed cenpositi onfirthcAfi6re] BaBasdc %ﬁd]ti@ﬁbyfof)ﬁ%dﬁéinglﬂﬂz' Rsthek feedl3, Wherein the
tenperature is maintained within the range of 35 to 50 C for at |east 24
hours. 15.comnasitioa®iths prpseatinyeritprawerevesfimadd Homeans efpspériments.i n

accordance with ' =14, f her. .conpri.si p of

conbi ning said @%glre gigﬁnﬁafst?rgogéljz}lﬁ%%ﬁaﬁ ?=e%%e%5£%“é%ﬁtﬁg%ﬂﬁvgﬁgﬁ-i%i

hi gh-Concealidrc&ﬁhmhadhgﬁmmlv\aﬁﬁ\eﬂmba?iv@dreu§ﬁ5 A livestock feed conposition
conpri sing an Asper gkﬁl@%gs-cont ai ni ng feed conposition obtained by conbining
at least two typE ¥R Brnapg Gedas shgringriversmaired foggther watarivpsadded eed

mat eri g , i : [ oMagﬁ | il 1 us chosen
from tér?e g@oég%{%?tggﬁia%tc%% 0 @?%@fx@% an ﬁr\éﬁ&@gﬁ%ﬁgﬁ%h” and

al | owi ng t4me cad peshgvingsin thomixiowbessset dorthathk ioverat] ke empdlvatanpfisi tion in

Compost 11 ot e RSN Mt R dova bl 23R 2ol 4355800 or gani c vaste 2 o

material not contaitNthbd vt BREIREDISInMRidcPv@ of 169 At forf BadinkRdser i al . for
feeding to rum nant animals. 18. A livestock feed conposition in accordance

with claiml. 7, MRerssriizing e pelpoe giadiaandaoolingtor 1@ wthpdsi tion is

obt ai b j fibr feed terial or_an cereal terial to an
or gant = el SlPGeBres SR BB TRE, e B G SRl 6 DK P o

conposi ti dield msRiecaodaaRtaempériuedianRRe B2 cLaiThe ik red@iccd iR tigisdtsai d
fibrous feed material con*ﬁri ses one or nore materials chosen fromthe group
consi st i ng#th dhdadugtodhe hesd of Bymenighion of the Asperailiu axps apgivsade thsul p. 30 20.
A Iivesto%lggﬁ%tg@gposi tion in accordance with any one of clainms 16 - 19,
wherein said cere material conprises one or nore materials chosen from
the group consisting of rice, barley, ground barley, wheat, oats, rye,
soybeagus dnbladi ze.
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35 21. A livestock feed conposition in accordance with any O“FLﬂ%ﬁ@'gf?E 16
- 20, wherein 24 ~ C7 ~ C 7004 said organic waste material co S g one
or nore materials chosen fromthe group consisting of fruit pulp, swll,

nol asses, fish dregs and fow droppings. 22. A livestock feed conposition
in accordance with any one of clainms 16 - 21, fiuther conprising at |east
one or nore commopn feed materials selected fromanong barley, rice,
soybeans, numi ze, hay, nolasses and beet pulp. 23. A livestock feed

conposi tijon 1Tn accordance th any one ¢f claijm 22, ereih sad

Asper gi | lj{darch Eguivaieny f eed ASfpobi 3¢%n | c3bbt i|t 208s at1N%easti0% w % of the
entire |i i A_lilvestaoc diconppsition in
accor dang one of [cl

hm P2, . ,wherejn dai d, Aspergi | | us- cpnt ai ni ng
f eed corrposel 'on" const it ut els §3w( )/oolrzl ssu(;f thgzen irlg | { vest pck feed
conposi tion. —I5 25 A TTvestock feed conposition formed by m xi ng at | east
two types of feed materials chosen fromthe group consisting of a fibrous
feed material, &Asdeckat fromtthe atwiveagivendnbles thensiis akvenst o heat&oiml so as to
have a watfer cont ent tngSO%'ﬁr I/ﬁss an ahstarcih equi valent of at |east 15%
or an oi | [CEPLken by hy Afnereifiug when thesiarch equivalent OF the P MEANT, o ¢ form
a cul tur e ig1e8s MaA15%, HRMdiOingh thdidthidh vl Tedfiradl hEARSMAL Ur e
conpatible with Asperqgilius and m xing Aspergillus into said culture

medi unp arfermatationiinatigast ke dhthe starely equivalend pdthegriturednedymnandtand sai d

Aspergil | | . ature . fe ton until the
wat er con't1 gar‘?k P?% @gg%geg{atuéﬁ%ﬂv?ﬂ%% 8’%”?@3}5&5 g?%%&w}f ")Illre\%@{s]%%té ® feed

conposi ti genératedpilidheansd fdefigeraitidnaadig ¢apable wPbsingisddedematetheal s chosen

. fromthe group consist] ng of a fibrous feed materjal, a cereal material and

a heat st erNPISHETRhs feed garapesitiofn: diyrthermere; ¥ Fps found) thef sEH¥ B Shavi ng a
wat er contegis 0 oRARERBy bESS ol lsiRad bltah&tH Al R (1 cak bbf@st 15%or an
oil content of aqt Ieasty SS?/?gS%IZ{)Hﬁ?n% sizﬁlr%@cuftl?re medi umcto a&l?enperature
conpatiobl deast $%. Aspergi | i us and mi xing Aspergillus into said 3 o culture
medi um and mai ntaining.the te ratur f. said cultyre nedi.um and said
Aspergillus in glthf%%xtpgﬁfne @L{F@ lﬁi‘fl{?a{%éﬁ% atslbveﬁtf)?]ﬁ%eaé’f’?ﬂgﬂ? P on until the
wat er contepablidgSlon@eisaeiothe 201 NiviaOKigh BSfetiondity furd by/sidliasdd vyeed

conposi tion in accordance with clainms 25 or 26, wherein said heat35

st eri | i zatiewrentisg pighoeonsenipationtosganic weste matestal with thewateg content-on~ 28, A

| ivestock f S| til i ] n i 25 - 27,
wherei -t EFEEEESR bR hATERH NER & & R B P SR S5 ¢ For a
| east 34 et of fe2@entationi v ésiadhke Wardcanemas 04wt iés. accor dance with any one
of clainms 25-28, further conprising a step of conbining said

Aspergil | us-contai ning feed conposition with a highconcentration organic
wast e material . &t livepteeh fgd comppsitionrcyerg psoducodatcording EEYRIOYRposi tion in
accor dane i th.clai I LN, in said step of m xing at

| east t\/\oeetx%gisés’ogfn%f eedﬁTr?ﬁlP((é{Eolnéﬁ%g, ?Ségeggﬁé’rlg%({]éri als conprise a fibrous feed
“material or a cereal material and an organic waste material. 31. A nethod
for pr@mduqERgmplelg)vest ock feed conposition in accordance with clainms 11 or
12, wherein, in said step of mxing at | east two types of feed materials,
the oil cdipduntiopof Linestpsk fpsd Gemppwtionfram $widlst 50 32. A |ivestock feed
conposi ti 410 ' i 0,26, wherein, in said step of

m xi ng at elgét@%%%?sﬁ’ﬁgg%gﬂ@%%ﬁ% sé feed materials conprise a
fibrous fe&tdcardred: WatedICoatemiel ¥4 Stmdhdiquavaland3alde or gani ¢ waste materi al .

One ton of each was mixed together to make the water content 44% and
25 the starch equivalent 44.2%.
This was steam-sterilized, then cooled to 40 °C, and ! kg of spores were
added.

After 12 hours, the temperature rose to 45 °C, so that ventilation was
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zo 33. Alivestock feed conposition in accordance wth clains1g599 B,
wherein, in said step of mxing at | east two types of feed materials, the
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, H 109884 () - The energy fees required for operation were about the same as in Example

6.

The production costs can be calculated as follows:
Production Cost {per 1.2 tons) = Fermented Swill Production Cost - Swill Handling
Fee + Operating Cost + Aspergillus Purchasing Price =

10 10719 - 10000 +2792 + 500 =4011 yen

Production Cost (per ton) =4011/1.2 =3342 yen -

In Example 6, wheat bran (purchasing price 20000 yen per ton) were used
as the materials for the culture medium, but in Example 7, the livestock feed
composition (production cost 10719 yen per ton) was used instead of the wheat

15  bran of Example 6 to mix with the swill, thus further reducing the production cost.

(Example 8)
A livestock feed composition was further produced from the livestock
feed composition produced in Example 7 and swill.
20 Aside from the fact that the livestock feed composition produced in
 Example 7 was used, the energy fees required for operation were basically the same
. as in Examples 6 and 7.
In this case, the production cost can be calculated as follows.
Production Cost (per 1.2 tons) = Fermented Swill Production Cost - Swill Handling
25  Fee + Operating Cost + Aspergillus Purchasing Price =
3342 - 10000 + 2792 + 500 = -3366 yen
Production Cost {per ton) = -3366/1.2 = -2805 yen
This result shows that a livestock feed composition can be obtained
wherein a profit of 2805 is already gained simply by producing 1 ton of livestock
30 feed, which means that the livestock feed composition does not have a production

cost, but rather runs on a profit, which has heretofore been unthinkable.
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Example 6, by adding 1 ton of wheat bran to 800 kg of apple juice residue.
5  Apple Juice Residue: Starch Equivalent 13%, Water Content 81.6%
Wheat Bran: Starch Equivalent 53.4%, Water Content 13%
Mixture: Starch Equivalent 35.4%, Water Content 43.4%
From this mixture, 1.1 tons of a livestock feed composition with a water
content of 17.3% and a starch equivalent of 50% was produced. The energy costs
10 required for this were roughly the same as in Example 6, at 2800 yen.
J The fee for handling the apple juice residue was 10000 yen per ton. That
| is,
~ Production Cost = Wheat Bran Purchasing Price - Residue Handling Fee +
~ Operating Cost + Aspergillus Purchasing Price =
15 20000 - 10000 + 2800 + 500 = 13300 yen
Production Cost (per ton) = 13300/1.1 = 12090 yen
In this case also, a livestock feed composition was obtained at 12090 yen
per ton which is considerably less than the price for purchasing wheat bran (20000
yen/ton).
20 E
(Example 10)
1 ton of fish dregs were used fo produce a similar livestock feed
composition.
Fish Dregs: Starch Equivalent 0%, Water Content 51%
25  Wheat Bran: Starch Equivalent 53.4%, Water Content 13%
1.6 tons of a livestock feed composition with a water content of 18.7% and
a starch equivalent of 29.9% was produced from this mixture. The energy fees
required for this procedure amounted to 2300 yen.
The fee for handling the fish dregs was 15000 yen per ton.
30  Production Cost = Wheat Bran Purchasing Price - Residue Handling Fee +

Operating Cost + Aspergillus Purchasing Price =
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3‘:82//; i %) ) %ﬁ@%ﬂ %93 f%/%o g&%{“ﬁ%%t@ ¢p<§4 WHEEWAi% %Hea:f) livestock feed
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' First, with regard to feed production, most techniques for making feed out
R of high-concentration organic wastes used conventionally are such as to dry them
| | physically. The cost can be approximated by computing the amount of thermal
- energy needed to evaporate away the moisture based on evaporative thermal
conversion of the water contained in the waste. that is, the cost for drying swill
15  with a water content of 70% is at least 10060 yen per ton considering only the -
energy fees. From 1 ton of swill, approximately 350 kg of dry feed can be
produced. The energy fees are canceled by the fee of 10000 yen for handling the
swill. That is, the sum of the material fees and processing fees (energy fees)
required for producing 1 ton of feed becomes 0 yen, and the production cost for the
20  resulting dry feed is O yen.
In contrast, according to the present technigue as shown in Examples 2
) and 3, the production costs are actually reduced at each production, and the
production costs are negative. That is, a profit can be made even if the livestock
feed composition is given away for free. Additionally, whereas the conventional
25  art simply dries the swill, the feed composition according to the present invention
has greater effects than conventional feeds, by improving the fattening effect of
livestock. That is, the method of the present invention not only enables production
of a fermented livestock feed composition at a cheaper price than conventional
methods, but also offers a livestock feed composition which has a cheaper
30 production cost than even common feed compositions which are not fermented.

On the other hand, while the production of fertilizers is known as another
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R cause nitrite-nifrogen contamination of the soil, (2) that the minerals which are
5 . contained therein are not decomposed and (3) that it is not applicable to waste
materials that have a high water content. In contrast, the process for producing a
livestock feed composition according to the present invention, due to the inclusion
of minerals which are necessary for livestock, makes it unnecessary to separately

supply the livestock with salts.
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20
5. A method for producing a livestock feed composition in accordance with any one of
claims 1-4, wherein said cereal material comprises one or more materials chosen from the

group consisting of rice, barley, ground barley, wheat, oats, rye, soybeans and maize.

25 6. A method for producing a livestock feed composition in accordance with any one of
claims 1-5, wherein said organic waste material comprises one or more materials chosen from

the group consisting of fruit pulp, swill, molasses, fish dregs and fowl droppings.

7. A method for producing a livestock feed composition in accordance with any one of
30 claims 1-6, further comprising a step, after said incubating step, of adding one or more
materials chosen from the group consisting of a fibrous feed material, a cereal material and an

organic waste.

8. A method for producing a livestock feed composition comprising steps of adding

35 Aspergillus to wheat bran, incubating said 4spergillus to produce fermented wheat bran, _
22
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least two types of feed materials chosen from the group consisting of a fibrous feed material, a

cereal material and an organic waste material so as to have a water content of 50% or less and
20 a starch equivalent of at least 15% or an oil content of at least 5% and heat-sterilizing this
mixture to form a culture medium, cooling said culture medium to a temperature compatible
with Aspergillus and mixing Aspergillus into said culture medium; and fermenting said
Aspergillus by maintaining the temperature of said culture medium and said Aspergillus in a
constant temperature tank to allow fermentation until the water content is reduced to 20 wi%

25 or less.

12. A method for producing a livestock feed composition comprising steps of mixing at
least two types of feed materials chosen from the group consisting of a fibrous feed material, a
cereal material and a heat-sterilized organic waste material to form a culture medium having a

30 water content of 50% or less and a starch equivalent of at least 15% or an oil content of at
least 5%, cooling said culture medium to a temperature compatible with Aspergilius and
mixing Aspergillus into said culture medium and fermenting said Aspergillus by maintaining
the temperature of said culture medium and said Aspergillus in a constant temperature tank to
allow fermentation until the water content is reduced to 20 wt% or less.

35
23




10%$s& ()- | 10%$s& ()- | V1I0%$s& ()-eff' f:f;fMaEvUs | 109585 - 208
y10%$s&' () - 10%$s& () - 10%$s& ()- | CLOYS$s&' () - M UF [\ f pf xf ~f eEvUs

| 10%6$s& ()-10%%$s& ()-10%%s& ()-'D yl0%3$s& ()-10%$s& ()-~ffffngng/U4
SHV1098& ()- P! 1096& () - 1098& ()- 11098& ()-109%6$s& () -

e T00ar %) | ros Ryl Rl ks s o) Brtee N0 5y : ¥

H6i ! 10%3$8&w(1&re1}n safdFhkAE&ilizhtion3k BETRMEE&D( team JLRAAUSE () -
C0109%& () - hki kj kwkkkBI | gH4 10Z) 2) !j 6i | 11 #109&' () - | #109&' () -
109%& ()-110% () - S#10%& ()-= 102)Z) 10Z) Z)| nbrmnm nPn} A?H4

102) Z) ' | 1 341 O%&A tetholl Yo G¥&iicing a@v@gécot%&dg’ccfrﬁ osﬁl@ﬁ]&c/&%rg& w1t|ﬁ 7By one of
@#109448 ()-) | #10%& () -PrnnocooNVpdEH4 102) 23 05 (5-
s$109& ()aimgldeks,(Wheraim ﬂmmlme)ramoma@mneﬂpp@nq@qmﬂms to 50 °C for at
102) 2) ! | 15098 bk PF1C109%& () - P/ c10%& ()-,. 10%& ()- p, 109%& () -
*109%& ()-qqqqqrrr#rl 102)2)!'j 1098& () - &1096& ()-&10%& () - &

$v109%8& ()-101010c9v10%& () #r r+r/ r3rdarBrl-ill109%& ()-&WD

Zblo%s& &100 & &109 - &Br Er.Hr Kr Nr i, 109610%& () - &1
0988 () - éf‘% th%(g L7 o %/%8& ‘6%’&3161)’“ q%?‘?‘:?ﬂ’é FRYPye of
3CL0%$&' oﬂa)lms?bGl@"/ﬁ&hﬁ(r)coﬂa ﬁéﬁ@ﬁ@@l&o{dmbuﬂﬁ 9P 8 ) i 120t alningSeMD
stsltttt %p% 0%1$&( 0%;|$& - 3F10%#& ()- 3F10%i$& () -

dos & (F %E‘,%W ‘i?%%%FWE fgaquw mpieriali 0og$8’ () -  y&10%$& () -
#10%1$& ()- P3" 10%1$& ()- P yl0%$& ()- P#10%$& ()-vvwew www [:i| 3ClL
210%1I$& (s F1910%I$& ()- P/ 10%i$& () - P. Y10%$& ()- Pp, 10%$& () -
*10%1$& (50- wr ¥t lixseroek feed eomposiionporoubing an ylspergiligs: ourinas foed commsition-

7 iggﬁf&g Ec%)’tanfe@)b%gﬁ_gfs‘m% at leaéﬁ%%éﬁaseﬁ(g%%%zér%x% cc}?l%tmgp ?Ja%égﬁs (féed
S10%445& (materfal{aeesfal fopd e{‘lalbiﬂd an ot ghOGHiRsIe(With ab0Lp&lg(ils chiGeMBam(the group

| ﬁg%ﬁ& c)g)mstm%%f%ﬁ& oi})zae 5074 sp A udrhort )cclula%}uk bid alf())wmg € Aspe@us -

%t& (
incubate.

17. A livestock feed composition in accordance with claim 16, wherein said Aspergillus-
containing feed composition is obtained by adding a cereal material or an organic waste
20 material not containing animal proteins to a fibrous feed material, for feeding to ruminant

animals,

18. A livestock feed composition in accordance with claim 17, wherein said Aspergillus-
containing feed composition is obtained by adding a fibrous feed material or an cereal

25 material to an organic waste material, for feeding to swine.

19. A livestock feed composition in accordance with any one of claims 16 — 18, wherein
said fibrous feed material comprises one or more materials chosen from the group consisting
of wheat bran, barley bran, rice bran, hay and beet pulp.

30
20. A livestock feed composition in accordance with any one of claims 16 — 19, wherein
said cereal material comprises one or more materials chosen from the group consisting of rice,

barley, ground barley, wheat, oats, rye, soybeans and maize.

35 21. A livestock feed composition in accordance with any one of claims 16 — 20, wherein
24
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25 26. A livestock feed composition formed by mixing at least two types of feed materials

chosen from the group consisting of a fibrous feed material, a cereal material and a heat-
sterilized organic waste material to form a culture medium having a water content of 50% or
less and a starch equivalent of at least 15% or an oil content of at least 5%, cooling said
culture medium to a temperature compatible with Aspergilius and mixing Aspergillus into said
30 culture medium; and maintaining the temperature of said culture medium and said Aspergillus
in a constant temperature tank to allow fermentation until the water content is reduced to 20

wt% or less.

27. A livestock feed composition in accordance with claims 25 or 26, wherein said heat-

35 sterilization is performed by steam sterilization.
25
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30. A method for producing a livestock feed composition in accordance with claims 11 or

10 12, wherein, in said step of mixing at least two types of feed materials, feed materials

comprise a fibrous feed material or a cereal material and an organic waste material.

31. A method for producing a livestock feed composition in accordance with claims 11 or
12, wherein, in said step of mixing at least two types of feed materials, the oil content of the

15 mixture being at least 5%.

32. A livestock feed composition in accordance with claims 25 or 26, wherein, in said step
- of mixing at least two types of feed materials, feed materials comprise a fibrous feed material
or a cereal material and an organic waste material.
20
33. A livestock feed composition in accordance with claims 25 or 26, wherein, in said step

of mixing at least two types of feed materials, the oil content of the mixture being at least 5%.
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