P * -e3e181LLNLOCdJSGSTE§1 1, U~ C 2004 LIVESTOCK FEED CONPO%ﬁTﬁEN &%B | TS
‘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 nut rigtd0RMpoRioH Sis a8k b h@h’dﬁe tent, and
feeding |ivest ocl? gr gemg ﬁ&gs of \%ﬁgegtg F?#H@%aggzggée) emnﬁgl%devel op
‘ur et erol | ttm msmt wvientiorcziatésgad ltvestddafelad cempbditon whichavithstindof wheat bran

\/\/mch1 afeg |ncI uded hﬁ Z)ed has be n conS|aglered to belimted to
about 5% ?ngt a3y fapaBle of betie pred F‘I’%’Pﬂﬂ? YW th regard to

14 vestock such @nmﬂ&anﬁ%aﬁm@yﬁes&dbﬁk%}t 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
reducing t DE THE | NVENTI ON
The pri mar i&%%tgf@éﬂtewefr&{o acﬂﬁyggi%negcp F‘iﬁ/l%u ffag%%]lll ﬁveg?ofcw é{nﬁ Vest ock 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 tﬁJﬁ 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 %ﬁmﬁg.wﬁgﬁtﬁgﬂﬁgﬁ?g %ﬁ%ﬁ itpfiening WSH’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 fdranehigh istheapriiehbasthighhweitional yalicabutetietibrian hapa bighci ng such a
!\' vestock phgﬁﬁlmﬁ%r&&%h{, Pk feeding livestock large amounts of wheat bran can cause

)

them to develop ureterolithiasis which 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.




15 Anot her object of the present invention is to offer a |ivebt,oDk(f a&lt
conposition suitable for the fattening especially of swwne or fow, and a
nmet hod for producing such a livestock feed conposition. According to a
first aspect, the present invention offers a nmethod for producing a

| i vestock feed conposition conprising steps of conbining Aspergillus 20
with at least two types of feed materials chosen fromthe group consisting
of a fibrous feed material, a cereal material and an organic waste
material, and al |l ow ng thegmﬁm@ﬂgﬂﬁ)m%ﬂﬁgﬂﬂ to form an
Aspergillus-containing |ivestock feed conposition. In the above, with
regard to rum nabhe pimarglobject bithp pesenttinvenvients toroffet hdivestadk fedret hod f or
producing a livestock feeid 0 ition wherein the step f conbi ni ng
conpri ses SGHNR 103“@3?1&%{ ef?‘?i?%?‘? OYFCAReHNG SPRvEntigral or ?r%srl al to a
fibrous fegdeiBddaibodd, and AenARRLDE pRIduldN %hclp{lﬁ{?es@(ﬂﬂé}? cﬂﬁioﬂg added to
feed was linted to 5% or |ess due to t e presence o phorus However ,
probl erfs do not Jb%%h@rqbﬂﬂcthéthlelpwsnbnkelﬁmadstomﬁbmsﬂtvestnclpfwduced by this

nmet hod, a feed..co i ti nls of i~ ~ GE,

~~~m Addi F‘l% Onfl‘ ﬁl%,n%ﬁ%oﬂarseag Ighyn ‘6‘*’10}"{‘7‘1)3? sPﬁ O] @vﬁﬁ%‘&f fow, the

present i riwestockwithbhirdatsiag BBy PRBINY sulh a8l etddalifidsis\R Hidka, fa8d wher ei n
conprj ses addi ng_an organi c waste material to a

t he step Ofgt% n?l ni n

fibrous fcBethadfymreducys such alivgstogkafesd compostigtvent i onal |y, feeding

| ivestock feed high ck to devel op
di arrhea. However, hér’b#f@éh&f%%@éﬁ%:g&%{ééﬁ |é%%pnorf%g&il‘%gé &fﬁ he present

met hod10 i tcon@opmmmcblbaéal& of mbiheiniag & éed peahpdi ¢dsQrmtiiaghethed fout ri ti onal

val ue and m)tl n |r1crea egﬁgn t he wei ght of the livestock w thout

causi ng arﬁg a lixgeipe CPYPOIINPE enabl es the effective reuse of
organi c waste Wér%bﬁc@%@%rés@ntl1ﬁi}&ﬁoﬂ'1%tdffér§§1v@£lgcl$ figg handl i ng of
which is to problematic. Furthernore, it i s possible to overcone decreases
in nmeat queepopitien Suléahi@fcmrﬂqafattenmasf sinpRamranihals tandta methodhfogh in oil s:

Thus, w't nt v J.s possible to effectively produce a
feed conp S|@Emr%é\j\{}glﬁcﬁwfsg&o@%%aﬁgﬁ?@m’?lbmbroduced and high in nutritional
val ue ¥y conbi niAgbtha it bf 18 préstit idvention$d tolofer hYResio&d febged material s
chosen fromthe t5 group _consisting of a fibrous feed material, a cereal

mat eri al aﬁ?&lpa’ﬁltlengalmbée {oa Shectattening penecially ef awinewir figjh, and Amsthodi bt us t o
i ncubat e. ude such varieties as Asp. oryzae,
Asp. amnoﬂﬂs&&ll}#%ghﬁ%gtgéﬂk\% 5[%isogﬂ&&;m)re specifically be Asp. oryzae

kawachi i and Asmcmm@taaﬁmmasphcﬂ, thel-]:liésteheﬂilﬂfa{tirbn dfferd sneti®difbl € to add one
or a mxture,of .eriak%ﬁ(&qen 20 fromthe (F;rou consisting of a fibrous
feed mat erirafuciog Hyssige mnosiion cYRPESS s RASeBbIRIet PRt er

i ncubaggl ORwiR att1BRt RSP Gébffééd déhB gore favorably
overcom ng the above scrl bed pgéﬂb S?’JérlaﬂtmIrrlelt o% HEEQI?S? gé’ of addi ng
Asper gi | | Usbrees fmématmalala cgred] auatepial mgl arhergdxe o evastie lnhataridl paridradlobvivige t o

wheat bra 25 t hen Xin

f od
ngelrjgsl f‘ﬁt@e é%é ﬁfs{‘f ﬁoont élggt t%%f’ﬁﬁ Wﬂerg CRRRIIGY Y‘?Sgﬂcgg?eryan organi c

wast e mat eohpositiog. al I owi ng to fernent.

In the above, with regard to ruminant animals, the present invention 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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Furthernore, a nethod of producing a |ivestock feed materi al ipgt@@# 2004
conprising a step of adding one or nore commn feed naterialsiselec%e&}fronl
the group consisting of barley, rice, soybeans, maize, hay, nolasses and
beet pulp is 30 offered. In this case, the anount of the
Aspergillus-containing livestock feed conposition should preferably
constitute at least 5 ww% and up to 30 wt% of the -3 Z~4C~~ ~~9~

entire livestock, feed %ciorrpoﬁi tion. Additionally, the present invention
offers a met hod Pa{lipRally, Withgegard fo livastack speeas seongns fordihoprsaitn t he

conmbi ni N9 S&ERIFHUTR ! . : terials chosen
fromthe gr oﬁlgl&clonsi i??%%@%?%?%%?@%%%ﬁ@?ﬁﬁ {hggggg?eal mat eri al
and an or gamilmningsoepnstsexdidalg dnaorgagc svawe neitertd i £fibronk fdYngerdless and a
starch equi val ent of .at. | east %.0r..an_oi|l cqgntent of at |east 5% and

heat - steri ?F?Fﬁémlt?ﬁ@' OQY%%QH%JB" F“’éﬁdfﬂgah‘(?ﬁ'iof’ ?"é’d%%] nAuitssal Ygue he cul ture
medi umsg 0 énl AIRANRISER (¢ @RRY! dihiehdll tHbSRE WiH the'ToclMmfbiligy Asperal || us
into the culture nmedium and the I ncubating step conprises nalntaining the
t enper at ur@oducediwitthiée prasentmecthediitinpassible eoBapeieed tdmpositivrehiglonist ant -

t enperaturge 1. |l ow fernmentation. Wth.thi 1 hod .and. under these
“condi ti ons@#‘ﬁ?@éggg 4 W@quuﬁgfn?rFasiegmp é‘feﬁtl’éofg‘gg‘rmﬁfﬂ%wg_}lwtvest ock feed
conposi t i osausihz@lly pfoblchls. ELQIAGAAR] thid hhbl@tetisabrifdeaid Mbidiy and (3)

w thstands |long-termstorage with a water content of 20%or less. In

part i cul arWaste Widhderioduesd indarge guanisicpandihe hendlingtofavtdclsisar ch 15

equi v nt Iatic CRRHERL . C te terial wth a. hjgh
nutri f??Ogn 1‘81\3/15 3g°‘b§ neangf%%tqugges?)ggto o °Z°r”i‘ Ao 8 ]Pinberai)ﬁ%ﬁ%hg mat eri al
-5 pref er alling orgimis waste meederddld thiat @ high inkiiigh- concentrati on organi ¢ waste
mat eri al s which are ‘tg{}ﬁa}ed as garbage.on a fee basis, that is, normally
requiring treat nﬁfﬂs’ CRICSEREMYERURT, Hris pesste odiestivelygyodugeacuyl ture

media for &BEodRMA khith ifdinbifallf Brodbelhd IHENRI Ao Yhiub G iy by

Aspergillus enables a water content © or e rea
mai nt ai ni repBaing dhypergdhvs withtat hepstintdiypes of fediemetexials chpsendtomette | i vest ock

f eed i bl.e -of withstanding | ong-ter . 1f th
i ghconert?at PFIREEREANE £ ipndinet e el s ielaR b IS W19 006 or | ess

and a st armhesalinbdiRHin®theddspbRdls td 396uBhteA MR kn QPR OhaRt | €ast 5%
the Aspergillus is 25 eng;bl edpto proliferate, and the ﬁggat o?ﬁf ernmentati on

of the AspBflyfls sueh vansiinsas dsheorweace s eimasori and Aspt iajed, ethictbmay educed to
20% or |le ly.o i ptai pi.ng,the tenperature.or ventilation,
t hus resulsl??}r%éplgﬁﬁg@yﬁ%é%gp bjé?g?ée%l(}v aé%l "%%ﬁfﬁ’o‘ﬁ” 7 ‘c%"’\"?%ffapabl e of

wi t hst andi ng | orfguthermors} iofsagesibbddiatd enebt ¥ miaGeUrdhngid19ckyian her
~enbodi nent_. of the present, im{zenti on, the high-concentration organic waste

30 mat®ri afrf_’fPéher §PUR CATELRE S élﬁﬁbﬁ?“féﬂ‘?d_ mptesal, & cergalgpatodshangtaner
Ni Cr 0- O 9aghA1I® whit® MR hﬁ&riﬁgﬂgﬂggf%%%g%fln{goduct ion process. _( ~1

- 4, C~~~ 2Q@u4" According to anot odi nen he present invention, after
addi ng the Asperdylditiens]lytdse thethpe fatmore fawrably ovacmathgvtht Bbsvet he range of
35 to 50 C for,. at l.east 24 hours for. fermentation_while sinultaneously
reduci ng tes"fi_‘}?a??é’r"b@?}ﬂ%éﬂ?e B f@fﬁﬁf@}é %fa_gggs‘fﬂ%vﬁw%épﬁﬂ}egs brgg@gd ding to
anot her —erdlodifEmt Bherklifis IS BREVite t&ﬁﬁﬂﬁé@&@ﬁ?ﬂ#&%ﬂﬁ&%%ﬁfeﬁ%ﬁ' ning feed

conposition is mxed with a high-concentration organic ste material. This
pr oceddr e tBeiaBIdag tiedpergiiius omtainingorhaahbrah evith aceongso siatériat ot an be

readj ust e%{éﬁ%&&ﬁ&b Bhedr ga(isa?lfo%gg?os e%tentOf the present invention, a
a :

| i vest ock
Furthermore, a method of producing a livestock feed material further

comprising a step of adding one or more common feed materials selected from the
group consisting of barley, rice, soybeans, maize, hay, molasses and beet pulp is
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




1 o conposi tion conprising an Aspergillus-containing feed corrposfi[t&i pRc 2o0t

obt ai ned by conbining at | east two types chosen fromthe group consisting

of a fibrous feed material, a cereal material and an organic waste with

Aspergillus and allowi ng the Aspergillus to incubate is offered. In the

above, with regard to rumnant aninmals, a |livestock feed 15 conposition

wherein the Aspergillus-containing feed conposition is obtained by adding a

cereal materjal. or an organic waste nmaterial not containing ani mal proteins

to a fibrotire Hecstaekifesd ¢ampositions ered, and with regard to swine and fow, a

| ivestock feed c ey i ergl Ll us.containing feed

conposition is o%@ﬁﬁ%%tyg@e ?ﬁg}ﬂg&uﬁ‘i?g?@f&s ETQ%‘S%O ?ré%r?(gqcmc%ﬁgan cereal

mat eri al tlvestoch fgdriomposisive wherdietteicoaibiiifg Sk 5@ .'seElﬂﬁim%;altT%ﬁ, it is

preferable to add er%igl,l us, to wheat bran and allow the pergillus to

i ncubat e t‘b"optVB%ﬁfé@e‘glﬁﬂ Hals ghesen duomy the gronnepnsistiag obs fhroupfeedt he

Asper gid | Uga@ARt 8cQeNnYBAtank" ! LEa ﬁ@tﬂg gani c

waste material, and to ermﬁ?@%@%@ﬁﬁt?&%%gﬁhr h éngftg?g?rﬁ%ﬁ%?esent ,

i nvent i on ¥¥% er kesmaid agstcheluivelent afatirast 5% or fwioil beitet@fpt least5e at | east

one or nore ,Go n.feed,materials_chosen fromthe groups consisting of

bar |l ey, ri%‘élfilegté Falie thﬁ%?’?@?“ﬁ%@%?‘ﬁ%‘é@ﬁéw&ﬁ@@ﬂn_ Fﬁ“ﬁ“ﬁ’eaddi tion to

the above-slesichithaderASRafusk sdrkiStibRRh Hkﬁ@gﬁﬁ.@%&fﬁ%ﬂéﬂ%ﬁ@ﬂuﬁ?@& e the
eferably

amount of the Aspergillus-containing feed Conposition’p
const i t ut ébe geltge medium; mdiheingumtiag stepsonpeistsmaintaiting thedempératmsi ght of

the feed c 1L ) c Png to other a t of th resent invention,
a1 vl ool ol ehedRE RS p i St S o R BR Rt e S Gl o

wi t hst andi fegmématipnt 6Vhth stiofRgRdiaad ahil@itkee chidiohd, #8edsaber&LthaRTPOSI ti On
bei ng obtali Sﬁgsib?%/rmm ng at least two types of feed materials chosen from

the group & oRyodeces fyastosk feedcomprsition which ig (Deacenomisak )i al and an
or gani ¢ Wagk &idihREH .Q%g}ﬂd : <! 5&{1_6 t & da 5 starch
equi val ent of at Iéetggltlah ogg)gﬁﬁ\%l&#séo eﬁ@sgcg%ets‘%(%gsﬁa@%%% of”

heat - st er i20% pnlgss. Hnparticalanr 2mtthofl of adjasting thelwateredhtons andeelréing t he cul ture
medi un%to a tg&gl?rat.rre é:l_grrgati ble, wth Aspergi]lus, and m xi ng Aspergill us
into tte cUt'drE" fed fﬂﬁt i A AT ASHgmptEEak with a high pugritienal Wdue ul t ur e
medi um anthytieandoiP 8 lceriehl Matelifl G SORRSELRED HRPRAI f%é:h%l%ratb?@ it ﬁlo«ﬁ'lohow
fernmentation until the water 1 o content Is reduced to 20 W% or | ess.

BRI EF DESGHoPMEr bighfuqacamraiipneszaRicgyaste ingteralyrveipith afedwiated aa conpari son of
t he avera Lght Qver .a riod of. five.nmonths between.sw ne. gi ven
standard f®e egggofg%lg%bs’ fﬁo%l?fshgwnaé%@‘éwg%g 8’?%&%% A HCEHPS Wi ne gi ven
a feed conykititaits moneyadeiiliv@fmediatfbethaeyagass! indade igrds a feed
conposition according to the present invention conprising a feed

conpos?t i dRAmgEation of the fspaegidisimables ajvatercontentefi 2456 on 6 teilteh r espect to

the total pmmuaL; AS A ow,in Example 4. 20
DETAI LED DESCHR%#&B%@%%M{@%@% Pﬁ@eﬁﬁ“}? e PRHS Hodi nent of
~the preserlivestnelefeed oompbsitidn tapablepif avithetdnding lodpeteli\sesigc Kf fiR onposi tion
produci ng nethod .of the present invention, at |east two types of feed
conposi t i SAFATAHAR SeAlic VasiRARN RS2 AR Fopisnbo% 3056 ST less @KlR nateri al , a
cereal nats@itpbquiillerd 8f i1 6oV Sh%i ' /X MRl Exanpl es
of such fi brousqfeed %atgt(ralrg?égllg are %IEF%F%?tqéﬁF ?Z)’/ﬁ%r’g%,g’%trl%és bran, hay
and beét papled Demeifesate onddhke beat offirmeitation aff the Hispegillbaehables the | | ed

barl ey, , t [YE, beans an i ze. Exanpl es, of . or.gani.c wastes
i ncl ude \tAﬁ’gagéer K ﬁééﬂ?%su}éwgt%fo‘}/eewgb‘feggﬂ gg‘g’a‘?rﬁeﬁsﬂ’@ ‘Fg%ﬁ NhRIIPAPRNME st ock
i ndustry, the &hifpla@n&e ok Rehtihtion, Busédae ahRLSIBROFAd chpbidbNgn{dui t pul p
residue | eft after squeezi out -6 4 ~ ~ C 2~~4 the juice, food

n
scraps, nof %@b@?fﬁ‘fl&lﬁtaﬂd@ggo%@ﬂﬁéwra@r Jdsiitheyslly;Tveswlingiw amather i al s can be
sel ected [y . chitiagner i ccordance with various
considera%?ng%gﬂé%gﬁrgltse%tr‘%]sgn{@g%&gﬁ’{hlevthl -%O&e@}ﬁ%gﬂqr%@%wggefed, and the
avai | abi | materiat dsfirstyteanmsterilized MHhis ¥Wto wecvaht dther o Fedaaisndl ffom Wher eas any
two or nore of the abhove types .of raw materials may be chosen, rum nant

| i vest ock Pgﬂgﬁqaan%ﬂwwﬁﬁm%@ﬁ@wmeﬁ- f eed conposition that includes at

| east a fibrous feed material, and swine should preferably be given a feed
conposition that includes at | east an organic waste material. For exanple,
in




a feed conposition that is optimzed for rum nant aninals, the yaw C?mgﬁggl al
shoul d preferably include as an essential ingredient a flbrous fee

material in an anmount of approximately 10-90% nore preferably 30-70% and
m xed therein a cereal material and/or organic waste material in an anount
of 10-90% nore preferably in an anount of 30-70% On the other hand, a
feed conmposition that is optimzed for swi ne should preferably include as
an essential ingredient an organic waste 15 material in an anount of

appr oxi mat el y 10Agesrlingde engsherfembuidimerB@f Tegresentiinventanh, bferadiinga fi br ous

feed mater and/. ereal material nt of r

pr ef er abl yhgfsgwl?qsh&pﬁ?@pggg@e ISW‘&EP@W@H}] ﬁfnggrpé“gp é& @&%%r | ess,

pr ef er abl y1e36-24086urd fak &rﬁ@hﬁﬁo@%hﬂé%ﬁﬂh@n@&%ﬁfﬂﬂﬁ‘&né thelvPRerhift | foon of raw
materials, their proportional content and | evel of dryness. Furthernore, it
i s 20 prefdPaYaorfless. t he starch equivalent to be at |east 15%or the oil
content.to be at o e can_ be a rticularly easily by a
conbi nalion of e Bgnf‘%" § 1o ot e ?}QHW‘?”% g&'@é’f@ﬁﬁl VIRY§WPal  and/ or
fibrous feaﬂAMW&ﬁbontﬁﬁﬁigtfb&D@dﬂlﬁosﬂﬁﬁﬁblﬂM Whh 8 higd-cdnefatibheat ed as
needed to be able to be used as a feed material. This pretreatnent can, for

exanpl e, beredpiswastenaterial. Ty prRcetyre enables ﬂﬁﬁaWﬁ*@rmlﬂelﬁ}Dfmedbﬁd enper at ur e
sterilizat b&ﬂ]i%sg@(;éﬂf)%%l 1Yste?it eam sterilization. Steamsterilization is

per f or med mnutes. Next, after cooling to a tenperature
allowing for gr OMdﬁDrdifngAﬁ pee@ink lagysect @fiﬁ&pfe%b:ht}in@é}méﬁ Qivdshek Megt Uure i s
seeded with As |IIus (e.q. |namatr|X|nocuIated W th Asperglllus

or es %ndc?}PP I‘%H’i@“%‘r Aspergibssranipiaing fesdpommoritian okiained byExanpl es of

pergillu nor e
pr ef er abl yé%islp or yzae ka%%%sl [ OS&Z?OHI ﬁ% ﬁ%&%@oﬁﬁ]gkaaﬁ%ﬁdﬁ%@ot h 7 C
L [iJ 19 |mam1 Iaa;bteal matmalémdl @iirganiKegen withed spiiQifusTind aflspareghdZus may
al so be adg rg1§|} p 'ﬁ’r#n )@ re-seeded culture, such as a culture grown
on wheat bfff S THE MBI 5LHEFEr gi | | us added need not be a | ot because
they will prolifaihéabsie] it ré dHfﬂﬂHﬁéﬂt%nﬁl@%ﬁ&%sto&HFeeﬂt I s of course

allowable to add_a | arge anoun The anount of Asperg | us added in spore
f orm wilt h ?@@W@!‘mﬂﬁh@ﬁé %ﬁwgﬂs cordainingifeed @mmplsmmlusmbmimdu bd be, for

g;g?gl(lermt ec?d}n% %%alt%ﬁgeﬁ)% %ﬁ %%Fﬁ%mﬁf?r@ﬂméﬁgﬁﬁg ittty progr essi on

of the pr opmhmﬁobﬂﬁbrbﬁs foeod magstaefsWiferdd ahéwitheégra bl @mﬁ@éﬁd fowicpol the
conpositio dovvn to 30-35 C VWile this 10 cooling process can be per f or med

by means ofVEHFKfehromposition ieren freetweriiys-tataining deadeoguippsisiop is

circulatio PP [ yel opment of

t he Aspergalrt%l 6@59% dif g%&%ﬁf%a m&e@éﬂ%ﬁa@(g‘é@gﬁ%g@enﬁfmaﬂor %%%pﬁoduced by

addi ng2%spmagznhllsswﬁﬁmdone type chosen from am)ng the group consisting of a

fibrous feed 15 ﬁu}&erlal a cerea\H <f |aI a an or anic waste material
el

.as the raw mat erf Hihermore, i 15 pgla An aphakiient | y

-addi ng oneRI4s Bé}ggh@tt@ﬁf Ba&thra&)aﬁéeaAnSA p@;gaw m{ f g9, the

acti vi ty of th ergil cuus W gener at e "heat, an @\%ﬁ%%%pﬁg,gfluﬁ on

t enper at ur &evdspergil @on@mmmwhea;ﬁxrmthha celsaahnetreaabdzrlaa drgani@awadtai n t he heat
by neans olfnpe gpgﬁégon% rat e tank or the like. The preferable

t enperature rang s bei ng capabl e of bei ng achi eved by

cool i ngs Wi t h venFirdiakier, tHe ﬁréb‘éni ink€ntion 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-




Wien the Aspergillus has begun fernenting, the heat of fernertatifdn gBuses
the noisture to evaporate. Therefore, the procedure can be stopped upon 25
reaching the water content which is desirable in the feed conposition.
Typical ly, the water content should be 30% or |ess, nore preferably 20% or
| ess. For exanple, when nmaintaining the tenperature at around 35-45 C, the
wat er content is reduced to 20%or less by maintaining this tenperature

range for at l|east 24 hours. 30 Alternatively, it is possible to add a
fibrous f&empesitian which is sapable ofayithstandinglopg-terarsiypge ia offsredathic wast e

material w i - reachi ~ f; 2074
wat er conmé}ﬁ%}o% @Sgg?%?gﬁﬁ?ﬁg%gﬁﬁﬁg&ﬂgrﬁ ?1311?83 ?geta%etﬁgmﬁs #5%?6(? adj ust the
wat er contmattridloclagsp Gshmthe ghoupI3RsibitngCeind fitiuas feed ARMHrAL ia@reaind r epeat i ng

this procedure numerous times. 5 EXAVPLES Her ebel ow, the present invention
‘shal | be dB¥ep3li3ad ap araagicywiste Patedp) hayingawatesr eantay ahpP%or lessandpesent

i nvent ison .5.10L ]ﬁp%- I LY a8 nestt@RAR 1)
Herebelsow, ac mﬁ 0 @g?%ﬁ%‘%gg ﬁ%r(r%h??lég%ég?ﬁgﬁtlgﬁé%eag?hgét?% I'S ven as a
t ypi cal exhisphigtuod toafohn seulterdnetingposidling therilimte mediuingoused i n t he present
invention. (1) 50 kg of..swill were added tq 100 kg, of.wheat bran, and the
wat er contfaft}ngi%%fgﬂ%ﬁbf&Yﬁamfr m&ﬂﬁ&lﬂ#ﬂ%@@%ﬁﬂw inle feculting zed i t h
steam at  10QiiARIARARaihRinid tHE tBb&Eturd 8 thbhRire #RALINMGnd P40 degrees, 100 g
of Aspergillus were sprayed thereon. (4) The result was further air-cool ed
to 35 degrbpegil{us)ing chetiin terhpesatusptanly fonajlow fehmentpéonginitil the watke activity of
t he Aspergi . raf ed heat and the tenperature of the product

gr adUa1IBI yq;ro%)l!seié{&%%&%ﬂgor%da /éro,r?etsﬁ‘e' product was air-cooled to maintain the
“t-enperature within the range of 35 to 50 degrees. (7) 60 hours after
addition of the Asperg‘ial | us, _the water content reached about 20% 25 (8) 20
kg of swill were addedBRHF PESCRIBTIGN QREHIEMRAWINGS t he water content to
around 30% (9) The Aspergillus becanme active once again, and the water
cont ent reached F29% iafatgaplshoiving sconfji@isosofihs a8eragelwdighboermepeat ed f or

about 2 V\%%lfigd o%w% o bte&?eeL%%gjneBg%gnos%%Sa}c{ £e20s é’cv%grd%)gn{'%lt éile gtage( Exanple 2)

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 Aspergillus 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

-6




-9 i ~ L~EC 24 Additionally, in order to conpare the conpo trs- of eat
bran and wheat bran treated (fernmented) with Aspergillus, a fﬁ%@&%eat

bran was produced with Aspergillus and the conponents conpared with comon
untreated wheat bran. Table 1 Conparative Analysis of Weat Bran and
Fernmented Wheat Bran (all numerical values in wt% Normal Wheat

Br anFer nent ed Wheat BranCrude Proteinl7.719.5Crude Fat4.74.7Sol ubl e
Non-nitrates6l. 457. 6Crude Fi ber10.511. 2Crude Ash5. 77ADF14.114. 61 NDF38. 944
Tabl e 2 shibwguietdoedsompssmolassesnfishedrdgs anid fow! droppings.s Thse rfabl e 2

Co i . f t B Fer nent ed. Wheat, Bran. (all nuneri cal
vainos 1 o maerBIRE B ool SR Gine PP R Ein HomteneTRiths B an—
Nor mal  \Nhewdrio@s 86nsilier&6nd shel HithBlpE 3 BVestaHE whibh (3o bRTAE, AREEEVI tami n A

provitam nclQclOVitam n Bl 0.520.51IVitam n BZ0. 390. 15Ni aci n0. 80. 8Tot al
Vi tani n C22Kaijrbibty, pest andhawiritienal value of the raw. materials.

aci dl 98 7- Thr eony 460Ser | 9 tam-c .

oo 4757 b Pror ] m&%%a@%ﬁ%%%%g%%%@%ﬁsgg ray pasdplsmay b5y 10 L a
Ui .~~~ chosen, ruminant livestock should preferably be given a feed composition that -

Val i ne241. 666QMet hi oni ne23. 21801 sol euci ne90. 9490Leuci ne442. 1870Tyr osi nel04.
2360Pheny| %f Pt qstyggggppa eﬁ‘dﬁ%f?’iﬁli and swine should preferably be given a

aci d54. 3- Hes b othpShRnMBRERBLNIMEL: At b0 SALL HHAARIO R PasahiplP Phan0200Ar
gi ni ne401. 91000 As sﬁlown above, ?er ment égélgvheat %an.d?gge)ﬁagjﬁﬁtél\?e any

maj or 10 “di fekéd cempesitidn that iswptisateddondvazihars naimads itkkerafar matetibleshbakdt t hat t he

proteip content . has.increased .about 2% Wth regard.to am no acids as
wel |, &ern%ﬁ%@%’lwmdeﬁﬁﬁﬁeﬁgggﬁd? eﬁ}ﬁ'&&aa‘?lﬂ?feu% ‘E!l _aIHE?rHﬁn?‘HEP from

untreat ed apedtimBledN RIOUIoYe MRferdt}E 3007098 ind MR Bibleth £0BEANt . I n terns
of vitamns, fernmented wheat bran sinply has twce as nuch vitamn Bz as

does wheat™Mpieenl andfor srgants wste matsrighbin angmpangef 1h80%E foce prefumady imf a
li vestock fee bk t ai ni t ed. t. bran. as .d i bed
wbove. 1 AGEIEREESE b0 f BRI hAM % o] TRt R s RRABIAT 8850t corn,

soybeans, dwiné shouldpegferably asdek, ashaesseptihlingodichive driledic Wakfa f er nent ed
wheat bran in.an anount of 30 w%overall. As a result, the foll ow ng

r emar k&bl €PEFRAR SN RoUN fiappRREimately 10:90% Hotsaueicely B THlmend was
reduced; (ixel Hfor&H Ao dfe@@hfa{eﬁahﬁyd/&%eﬂéaﬂnra& l'ﬂlva%ranlw@t §P w_se of a year

was zero; (3) diarrhea did not occur 1n the nost crucial devel opnent period
of cal ves B¥hmeore prefermbbad(-Agfet fn this emd, the mates icontent shankl Hed0% be tinme unti

mar ket del lleéls?;r)%fé’x\'gbﬁy 3?94{01;’/& Qﬁg bg%gzaﬁjdﬁstnag{ga%gérding to the selection of raw

materials, their proportional content and level of dryness. Furthermore, it is

20  preferable for the starch equivalent to be at least 15% or the oil content to be at
least 5%. These can be adjusted particularly easily by a combination of rich
~ organic waste materials with a cereal material and/or fibrous 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-




20 That is, although no considerable differences were seen infthgfg 2ons
conponents of wheat bran and fernented wheat bran in the conponent

anal ysis, there was a marked difference in the effects on the |ivestock
gai ned by adding fernented wheat -ii ~ 4 ain~ 2aa~ bran to the feed
conposition. Additionally, 4 heads of cattle were given a feed conposition
contai ning fernented wheat bran in an anount of 10% of the overall weight
of the feed compasition beginning at 12 nonths frombirth, and their

devel opnentvailaiic feaekifshimyKegendiees KK h eThadipergifusameealso boadfedun by 580 kg

in 610 day, f p , ereas cattle .given normal feed

W t hout anié}erﬁgrg{rr@]ater Sﬁi‘%“éﬁ?“@?’ﬁh%&%@é°B¥M%1’iﬁ35§}‘”228“{!’§a‘i‘ﬁa%1 edays, arate
of 0.72 Kkgampemt dfyspeAgilisaddedaked fictibeta 16t Bheayse theswill prolitdifte AlAYg Si on of a
feed conposition containing fernented wheat bran results in an increase of

at | east 3GSPEHAUCHERN HREGES M jdf gheousseclloprbledtopdd adargpamopaiedhe That i s, -
when f ey megh o Whe i t L4 t rowt h of
the cattle 1s al sogreg%l{lﬁ]%%q%g%? c%?r‘%?r‘?@%%%ﬁ gCtt(:E ﬁéﬂgggéféﬁ t\?‘#g}ee&ﬁtr)e?nal

unt r eat ed eomgmisitionahould besfed exafiyds,6).0106.504, and pasferblyitigadddd inhat the cattle
grow h effects gfe to.the fﬁ&gﬂ;%gg Wheat bran jh this case are not brought

about by tHROYOF FRPrHmAlCly, g8z AR AEouAt Vhish casuresiPthnheat bran, but

rat her t hepdi@esdd MMhOpRIBLIBGueEnBEvagtirugnzymes, inproved imune response
and a growt h pronoti né effect due to an unknown grow h factor believed to

ori gi nate i n Asptisgiréferable rixe tasenob thefcbapositian downdb 86435&8€. Whilotisy from:

wheat an I Sik.n ch f.ibrous f.eed terials.suc arl ey -bran,
rice bﬁ;n,c%géég%(ﬁé%e%? lbﬁc)gle%%’]m?g DHmeans of ARy H@@aﬁ%‘lﬂﬂ PY %@?13 fattening
~etfect ancpafotiedibpbir bRaklagéd RCrd&alsots sapslRioR§sen hidh hRgth frenposi ti ons.
containing these materials as well. Furthernore, the sane effects can be

obt ai ned U&VRgPRERPIgAargifivhs cont ai ni ng cereal s such as rice, barley,

ground barl ey, vm&gtt] t.Sp i rLgani ¢ waste such
as fruit pulp, foo & g’pimé%%%ﬁ%cf%@gﬂ%ﬁg% ﬁ%léﬁ%?gn%g'fagfl& nted as

descri bed 2pesgiidnsdo opEiyprrhesef)frodn kinoag tircttohe eshsioinp 08 h fibfsus F&dt ai ni ng
Aspergjllus according to the present_invention having swll as its main
const | 15uen'flatﬁﬂé’?8‘ae an ?‘@)’{l W@@PF@“@W%%@@%?S the favemategial fhe £ ol | owi ng

t2abl4e showshode-0ERBEd $i19BcR! thER SuRYGIALS a ﬂlg O‘Q@BP%IQ&E& awe L14p-C
~~4 a period of 5 nonths of pigs given a dret of conventional feed, and
pi gs gi vermaterials.
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-




m xed feed conposition containing the feed conposition of theipr$§§nﬂm
“invention in an anount of 15% w th respect to the total weight. Ta Ie‘é 5
Conmpari son of Body Weights of Pigs DateBody Wi ght (kg)Conventi onal
FeedFeed of Present InventionDec 11 1864 6667 69256870Jan
2737497976168579239181309583Feb
6988713102891610293201039622105992710S104Mar
410610671071091110711.018108112191081152510911 8Apr

111011981 1Vatepepnient ofprsferably epomnd 203oodessy then iz 3y taadjustithwitey, Fig. 1

shows t he i .03 i m:0of a,l. ne araph,. -13 , -~ 4 QEC

2f | ~1~ The@g%\rﬁgfsu p\rég&llﬁg%e@a%dgﬁwg?ﬁtﬁlﬁeéc negfralmsughanggefeﬁgn%g%ss whi ch were fed
t he conveniroaxiate dwerdoud teepi gs fed the feed conposition according to the
present invention exhibited nore stable and fuller devel opnent.

Furthernore, in general, when the weight of a pig exceeds 100 kg, there
t ends t% m of fat, | owering the quality of the nmeat. However, the

pigs fed the fe B Ll f. r nt . invent.iqgn.had a.lot of flesh
and were of ext ?g"r?é‘?é}&g’?%‘%i’%g% inil{/e%‘f‘ﬁgﬁ%ﬁ@?q %?fflﬁ%eﬁtlﬁ egﬁ?)t\%g Ib%’he results

- of an analmsins of bxdryslesrehlie irosdnt inventi@bis @f douk¥PLotatstirged Mahket Wi ght

(kg) Fl eshy Wei ght (kg) Present Inventionl27-13S85-91Conventional Feed
~100-115703-X"i‘§‘p%(§' Wiile the pigs used in the above exanple were of the
Berkshire variety, the sanme effects can be obtained in other varieties of
pi‘gs simlar manner, a livestock feed conposition containing
Asperg}%l }AﬁlsE&ﬁlgb%nlg swll as the main constituent was fed to chickens. Wile
chi ckens given Ierpisalow) a methdd gorgwodiwrtion ofly deragatcdiwlitabbrsg id givéngs nont hs,
those given the feed, conmpositiogn of the present invention attained an
average of? BPIA! FoEPls o Rasgdeedcompgsigion pyhich canrhgyiserbinghe presgiitng i t s
fattening igtdol; Furthernore, whereas fattened chickens normally collect a
| arge anobunt of fat around the heart, this was not observed in those
fattened dh)the J0daofewilosre adshed td 100kg pf wheatbriny wadithe srater2ontehes e

chi ckepns i ng.of very,good quality with little fat. The raw material used
for th{éplﬁg ucﬁsgeﬁi%fﬁﬁe feed conposition in the present invention can be
such as tq2yse arte reet Wis el Wifr AQsE b 1RdcPRIS fdrB0Sminutes.

3) After cooling to 40 degrees, 100 g of Aspergillus were sprayed thereon.

4) The result was further air-cooled to 35 degrees.
(5) 6 hours after spraying with Aspergillus, the activity of the Aspergillus

20  generated heat and the temperature of the product gradually rose.
(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 repeatédr for about 2 weeks, whereupon the feed

30 composition was completed.

(Example 2)
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84 unthfardd)

% increase in

growt h rate wheatbmnt he provision of the livestock feed conposition of the

present inventio
t he basic coﬂ%’lkf Po

present invention ©EmBasaR Ah
mat eri al

shavi ngs (starch equival ent 09

in an anount of at
ns for producing the livestock feed conposition of the

for tHe culture, wheafy

| east 10%

(Exanple S) ~5 Fur

t her nor e,

§is BY WiRaBraAfan ’F@ﬁﬁéﬂi‘é’d‘%eat@raﬁ he raw
alent 53. 4% and cedar

eat bran and cedar

AR IR

shavi ngs wefe nmi xed together, |water was added 20 to each and the water
content was| adjusted to 42% TheNgreghdyhgapBrass WhEermeptedWherl Bsaindr

shavi ngs i nH=he mxtfure was—set--so-that _the—-overall starch nnlu valHent after
adj usti ng t%@ “Wont ent was. 35% g??ﬁ\ 2s% 20% _15% géd 10%_ _Next ,

t hese were B fYed in an a toclave4af 105 C flor is mi‘hltes. Aftler
sterilizi ng| PolubleiNongrtaleedi a| and cooflfAg to 42[C,_ 0.1 W% of 2s
Aspergi | | us| spdedsberere wel | {m xed th@bein, the resultdl®ere coolled to 32
C and hel d ) @amiddeAsh constant {enperat y® tank set at 32 @ . The tijme
required forAbgese to reach 4% C due {githe heay of FermggLation gf the
Aspergillus | ' ngUle 30—Tabtgg 5=t ~ 4 L~ E
C 2@- St arch Equi vatent-35%36%25920%9d5 /G.U /tr\ch| ed—H ||c1212121218 As is

clear fromthe above-given table,

there is al nbst no heat from fermentation

by the AsperTibld 2ishovicthe kdbalts bfd sloredpiailedl aalysief the cul ture medi um

10 Table2

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

-10-

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
1g/100 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




is less than 15% thus indicating that the starch equival ent LHequ wi-red for
healthy fernmentation is at |least 15% If the starch equival ent o1'*'-t‘~hé’i§ﬂi
culture nediumis at |east 15% the fernmentation of the Aspergillus
progresses and as a result heat is generated, this heat of fernentation

bei ng capabl e of being used to renove the noisture fromthe feed
conposition. Furthernore; it was found that simlar effects could be
obtained by using oils instead of starches, the value in this case being at

10 | east HWalidhese experinental respdiie 1ndicgie thal gy | vest ock feed
conposi ti ON&ERaRinENY | ONg-T § anmvm—mwfﬁaumwall ity can be
pr oduced IJYSO!éﬁb}E}_‘é”“ llg ahighe bUIIngblgaLl ofr—otgant—< v"ﬁt ire—tratertfal with the

wat er cont-efit ot} ust-ed—to—50%oF .UM and—t-hestarch to at | east
15% then HSYA the 15 heat lof fer K tion td | ower t water_clontent to
20% or | esdYOREet | jvestock feed cHMpbsitions were prifuced acclording to
vari ous exBhgyédanig;d t heir |product Béd cost wds conput®d. 20 (Exjanpl e 6)

Pr oduct i ony-amitobnesiceckd Feed Conposis#idon from(Swill Swid |: Water| Cont ent
75% St ar CHidtgiieval ent” 35% YWheat Brgp;7 Vater gontent 14 Starch Equi val ent
53. 4% One [ERffife €ach was mxeu Lugellgler to—mgke—the Wst:l content 44% and

25 the Std. Lll.II Vd.I CIIL ‘-i-‘-i- 2n/{i Tt S DL C(J.I‘\ 3+ "i’. 12 \o tIICII 00| ed tO
40 C, and Iii]%gof Speres—wed-e added?liffﬂr hours, @Z) fmmma1ture rose
to 45 C, $H ¥ R¥M¥ventilation was 16 - ~ 4 D F C ~~()~ 5 erformed t hereaft er

to maintal ADPIPBperat urelwithin adange of 135 C to B9 C for 60 hours. As
a resul t, | AggIningns of a dry|feed cotdeBition dapabl e dPOR t hst an i ng
long-term storage with a water content of 16 2% and starch equival ent of

:64. 5% was obt ai ned., The anmoupt nee 72 kil gwatts, 401 of
/f%el When cal cuﬁiﬁl ghpyeolsen F‘i&' 8‘5&’["@1 %eﬂy?g’ﬂi" ber kilowatt and

50 yen per diﬂ‘ei‘&fce@ﬁ'oﬁﬁﬁlltreatgd %;%Eamﬁﬁh NGALHERGHE fa%gthﬁpthg@ﬁﬁbiﬁ%oﬁteﬁfl tons of
| i vestock feed conposition. An accounting of the producCtion costs is given

bel ow. Al1bhgrinessased by agpytadvo.1 Withsregargue esmpeamdsms well, famsatedfwheat

Foe: " opbr aPdeChEre oSl s o BRP piEi et e gty 11| o110

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)

10 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:

15 (1) the odor of the manure was reduced;
@) the number of cattle having diarrhea over the course of a year was zero;
3) diarrhea did not occur in the most crucial develepment period of calves

born to cows eating this feed composition; and
4) the time until market delivery was shortened by 2-4 months.

20 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-




-10000 yen/ton 2792 yen 500 yen/kg 1.24 kg The production fgs@fﬁogll.24
tons of a livestock feed conposition produced in this way can bé géputed
as follows: Production Cost (per 1.24 tons) = Weat Bran Purchasing Price
(I ton) - Swill Handling Fee + Qperating Cost + Aspergillus Purchasing
Price = 20000 - 10000 + 2792 + 500 =13292 yen Production Cost (per ton)
=13292/ 1. 24 =10719 yen This cost can be considered to be an extrenely | ow
cost which is substantially less than the average purchasing price, when
consi der i ngrat hathe tibeel cvogroaigienpur chasi ng price of a |livestock feed

conposition is f .20000.t o 50Q00 yen. 25 anple 7)..A livestock feed
conposi tion was ‘g‘g‘ﬁf‘ﬂ%‘ﬁgp‘?’ bﬁ%’gé? c?‘ﬂ%l‘ﬁ"ﬁ]&“’? 5?%@5?98@9 oo E‘b‘ﬁ?)‘@gligt i on
produced 'ﬁnﬁéﬁ@@kﬁe&ﬁb?ﬁfjinlsd‘i{’ﬂaﬂsoun{:@ffm)ﬂh?%el%%}alll:w RoFhddLs val ent 64.5%

Water Content 16.2%so Swill: Starch Equival ent 35% Water Content 75% One
ton of eactempositivibedinnget A2 manthsnfdks birdile and thesir develbpment5@4 and - 17 "1 4

SEC ~~~~, t.,he starch i yvalLent 45% This S nment with 1 k

of Asper’i | PRRENE ‘lﬂ?&”@ﬂﬁkmﬁ#’aﬁ%&feﬁeﬂf’@% ﬁ%lfg lpﬁgtﬁlﬁﬁﬁ’ﬁrﬁ@ ?tons of a
|l vest ock (ﬁ.%ﬁ% SNReswheRhs ditlldziReBbrRial FANGIHouP inylRrAdkhten@hedtar ch

equi val ent_ of .3% The energy fees required for operation were about the

same as i bR addndesrew byHdOkeda 0Ll days, e safe of 04R kbeedayeul at ed as fol | ows:
Production Cost Q%%lé&l‘%‘o&%&%)ﬂh&ﬁgﬁ&ﬁﬁnﬁ%gﬂ ibh of ?e%ﬁ%&n%gsiggﬁt - Swll
g Cost perg S g Pr

Handl i ng Fee + Qperatin f “PUrchasin ce = 10 10719 -
| 0000 + 27&dtaining@ermeAftll vhanbieh ecbutts irdih nofthsd ¢fex 1daeB0% ofihd body 2 = 3342

yen I n Exanpl e 6, eat bran (purchasing price 20000 yen per ton) were used
as the'%mat g?‘ﬁﬁ‘i Qver \gffl’ Ctoﬁéergiﬁ’lnﬁlufg%‘{- mERAt dmWhisfermented yeheptbran 13 ¢lded fq, o5t ock

e, oA A AR R I 0
t he pr oducthe oasecusre néiEa nptreat@) wheat bran is used.
These results seem to suggest that the cattle growth effects due to the
fermented wheat bran in this case are not brought about by the nutritional value
15  residing in the fermented wheat bran, but rather the digestion 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
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A livestock feed conposition was further produced fromthe Iiy@&ﬁ@@k [{Qged
conposi tion produced in Exanple 7 and swill. zo Aside fromthe fac % At
the livestock feed conposition produced in Exanple 7 was used, the energy
fees required for operation were basically the same as in Exanples 6 and 7.
In this case, the production cost can be cal cul ated as foll ows. Production
Cost (per 1.2 tons) = Fernented Swill Production Cost - Swill Handling 25
Fee + Qperating Cost + Aspergillus Purchasing Price = 3342 - 10000 + 2792 +
500 = - 336GHperind dPrSadorths ofpigogived pdiet bOoYnventi@Bbfeed, adpig2dfldm yen Thi s
result shows tt}at a livestock feed cqonposition can_ be obtai ned wherein a
profit of BBES ieed compesition santaminssthrfged coppesiyan of g PreseRnRItioP st ock 30

feed, which) HBEARS of 1ok i ehl%éé?ﬁ)ttﬁgﬁ)tﬁle{@éi%}ﬁfmpog tion does not have a
production cost, but rather runs on a profit, which has heretofore been
unt hi nkabl e. -18 1~ GEC2d'04 (Exanple 9) A livestock feed
conpositio g3 produced in the sanme manner as Exanple 6, by adding 1 ton

of wheaf bran to 800 kg olcoaphliod 8¢ B&ly WeileHi&r PRAPP! € Jui ce Residue:
Starch Equi val ent 13% Water Content 81. 6% Wieat Bran: Starch Equival ent

53.4% Wafer Content 1I3% M kture: Starch Equi valent 35.4% WAaterl Content
43. 4% Fromthis mpgture, 1.1 tons of a |BodysWeight (kebd conpositign with a
wat er content of 17.3% and a sCanvdntiegaliRead ent of Fs€deofBiesgmt oduged. The
energy costs ~o required fof this were roughly the davetias i n Exanple 6, at
2800 yen.|[ The TercT@f handl{ng The apl € jui cé resi dueggmas 1000Q yen per
t on. That TS Pr odqu! om Cost—= 'v‘\'r'lecgﬁ BramPu (ﬁldb! g ,?l te="Ragsi due
B e T g e s e g 0 o oo 11 9000
”Yen |n'th_3_ga3;%gl o, QAJ{IPQTﬂPk pgpd rnnpna;rinn mn'4nhfnine; at 12090
yen per t i i ide ' 4si ng wheat
bran (20000 yen/ton)6 20 (Ekanple 18 1 ton off fish dr&ys were ysed to
produce a| simlar |2¥estock|feed coffosition. |Fish Drefs: Starch Equival ent
0% Water| Content 530 95 83
‘ Feb 6 08 87
13 102 ‘ 89
16 102 - 93
20 163 96
22 105 99
27 105 104
Mar 4 106 106
7 107 109
11 107 - 110
18 108 112
A 19 108 115
25 109 — 118
Apr 1 110 119
8 111 122
9 111 126
15 111 129
22 . 112 130
23 112 131
24 131

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

graph.
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25 Wheat Bran: Starch Equival ent 53.4% Wter Content 13% 1.635%{: Goé
li vestock feed conposition with a water content of 18.7% and 'a starc

equi val ent of 29.9% was produced fromthis m xture. The energy fees
required for this procedure anobunted to 2300 yen. The fee for handling the
fish dregs was | 5000 yen per ton. 30 Production Cost = Weat Bran
Purchasing Price - Residue Handling Fee + Qperating Cost +Aspergillus
Purchasing Price_= -19 7 ¢ SEC a~~~ 20000 - |5Q00 + 2800 + 500 = 7800 yen
Production Cost {H&FT¢syHy Hﬁl%@dg%tﬁﬁompm tg e mgs Whichveas fadithen ¢ he

above- des cgdriesticneroel Sfie igs T8 RoehiQonfrdSis gl

hi gh-concentrati on p(g’anfgg\%\/ast e \Ii/tﬁhchnwggﬁ%gggm%@ﬁ%i derg d&tg%t be

t roubl esoani?l‘ltthnmh}imsd e stoele uné fultep dpvadohmentan extrenely cheap |ivestock

feed conposition,which has not been conventiopally knqgwn, Conpared to the
convent i onal ar?l,zur eLmpre, M £PERH VKL ihe Waight Q\gfeé‘é?e(&%\wq}ﬁ%r{g‘?résent

i nvention gads dbeast yz@e 1@@?&@ th@béﬁalityl 8f fhie ln¥dat. I‘]Hv@véretﬁ@g%stﬁ?d fieed
or C

producti on [ entration

nmost techni ques _maki ng feed out of hi gh-c¢
organic vva@?@ﬁmmwﬂ@mﬁéﬁpfe@mllmyen‘amehmmt-aﬁﬂeah andywerb efrexgtepmilyal | y. The

cost can b D | rat . ut,i n he anount of. ther.nal energy needed
to evapora Oé)%ac‘%ga @ﬁ%‘"ﬁ%’ﬂggﬁ%ﬂ‘é’&%ﬁe %R?'zlﬁso&na?f]i alyssof rrirgqmﬁagnversi on ‘of

t he wat er qaiit@i ned in the waste. that is, the cost for drying swill ~ 5
with a water content of 70%is at |east 10000 yen per ton considering only
t he ener gy’lc;z[b‘fﬁﬁ' From1l ton of swill, approximtely 350 kg of dry feed can
be produced. The energy fees are canceled by the fee of 10000 yen for
~handling fhe swll. That 1s] the sumof The material fees and prjocessing
~fées (enefgy fEaw)ofdsedired|f oMaphebWeighigked t on Gleshpeigdckagyes |0 yen, and
t he produgtion——coestfor-thet20 resulting dry fleed is 0 yen In dontrast,
accor di ng| pRedniERhESENT T eghni que3s shown im Exanpl&sqg2 and 3,| the
producti oh costs are actualfy reduced1 at each|{production, and tHhe
production costs are negatiye. That 1S, a profit can be made evgn if the
| i vest ock| Fewwntongd&ised i on (s gi velOalddy for firee. AdJH-75onal ly,| whereas
the conventi-onal 25 art sinply dries the swll the feed conposiition
accordithg to the present invention has greater effects than conventi onal

feeds, by inpr Ovme%iéﬁﬁgeﬁ%ﬁg aﬁf)‘](/%%mlﬁ}cle S%e . &ﬁerrkllg}?%\ér r‘?gﬁi 23 met hod

of the present inven n-not only enabl'es production o
| i vest ock theetine effpscdn erotatinal inhlep enrigidsof pidsal wedinvent i onal net hods,
but also offers li,vest ock feed coglg?siti on whi ch has.a cheaper 30
producti on cost ﬁastlfng_ e Hepiget e@éﬁﬁ%ﬁﬂ‘%_ﬁowgﬁ‘%gpé"gﬂé‘fs f er nent ed.
On the ot hewideasneil a¢kid RainR8nsticas Gk B BTchfcRELd. I WAAE ShitBersR¥R as anot her
-20 i 4 G ~~~~4 way of processing organic waste naterial’s, the npst
conmoni®r ceemsl fegd sreav e anpvirge of #.2dig indwo omgmitss thoge givke thirfaedacks of this
nmet hod are t | on eriqd of at .l east 6 hs is. necessary to
produce a "é’%’%’ﬁfé@"yf eeprrf%n lngglﬂ‘bewgtan&gg?gﬁgfgkﬁﬂgg A% $41€ - ni t r ogen
eont ani natpepiod of i g idemotistatihg b fithaing JHRER| RuriieihiéreMRerdaCONt ai ned
therein arg not deconposed and (3) that it is not applicable to waste
mat eri al s PHeredishickens norgigliygelisct a ngeamountof §proundithe henet, friowess f or
produci ng ;&b | {4 i.n h esgnt invention,
due to the | hg%’ﬁ%@%%%és%%ﬂﬁeg@gpgﬁ{&flegﬁc ar (%E]tgdél ecgfstfét?@ltef; %rt P’F‘F&ﬁ%’%’ock, makes
it unnzicedbeseychickeselpngoevery go@pdualitsheithilivésfaock with salts. -21  ~I if D
- E C 24 CLAI M5 A nmethod for, producing a livestock feed_ conposition
conpri sing st epiTl}?fm dﬂﬂ?’?ﬁlr\’@edaﬁ’rﬂéedEPﬁ‘?qt’IOH§f&h?cf§’é41cqmmﬁ“¥Welndh%up
consi st i NGyredentiRentRinaR®e3Nch 438 @x&ﬁm{' f‘iﬁry@ﬂw ' t two types
of. feed n%?t ereinal _se%h(_)sen ferom t heugsgro p coon3| sti1ng dg%\@r%ﬂ%fl?%art%rgeg?f eed
materi al , aonserenl a miterciodla phurditaof teganiateriates tWhemtgng edw matediall | owi ng
fs Zleg ézgg(r) Jtllf %)g‘agt%r%hlcgﬁt%gﬁ stu%h Elso fr{u% E)erp?lq iéb\gl%?errgrgléz ltougs_ec g&l?lllglmr})g(tu!rflz vestock

25  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
-14-




2. A nmethod for producing a |livestock feed conposition in actdrfdafc@l(ith
claiml1l, 1 o wherein said step of conbining conprises adding a cereal
material or an organic waste material not containing animl proteins to a
fibrous feed material. 3. A nethod for producing a |livestock feed
conmposition in accordance wth claim1, wherein said step of conbining
conpri ses adding an organic waste nmaterial to a fibrous feed 1 s materi al
or a cereal material. 4. A nethod for producing a |ivestock feed

conposi ti odsp: ﬁ@*&@@@tbﬁa‘ﬂﬁt}é w th any one of clainms 1-3, wherein said fibrous

feed materi al rises g Qr no al s .chgs r e group

consi sting of m%nw%o?@gégye% afﬁsu f& &eﬁ§§5tﬁﬁﬁn}aﬁaet pul p. 20 5.
A et hod f @impusRIBAGITHEE Fredony RS WRE dorhRIROS liveiodkTedE GOKaANCe W th any
one of claims_1-4, wherein said cereal material conprises one or nore

mat eri al s E‘I*Fé@éqwtﬂfqbéﬁﬁﬁlth?@ffgﬁéﬁﬁ consisting of rice, barley, ground barley,
oot o8 et oot SRRRR AR e Bt R B R diteed P 2

i vest ock d conposifon T naccor aims 1-5,

wher ei n s atdinarsgivni of themteniiiveitical ineaRPiduHe6f e 300, 6DHE tétall Shduiat S chosen
fromthe gr p consisting of fivit pulp, swill, nolasses, fish dregs and

f ow dropp?‘%é el COMPAMIALY f or produm ng a livestock feed conposition in

accordance th ﬁ@éag@g?&g%glgo%@bm g, fiuther conprising a step, after

sai d incub i ng ste ng one or nore materials chosen fromthe group
consi sting(3f a Iimtmmugdiaeéﬂarrat erial, a cereal material and an or gam C

wast e. _ 8. met hod f rod a,li vestock feed conposition conprising
steps &f @3| ng B& Eﬁ &ﬂB fiessltvereans; M ubat i ng sai d Aspergil |l us

t0 produce(sher mepr®d M@.ﬁ& upgl%ﬂﬁth?a%edué]to%@p%@%ﬁﬂ d(f'tﬁgh{r&@ocfk%éﬂant ed wheat
bran with a cereal nmaterial or an organic waste material and allow ng said
Asper gi | | LeomResitipeued sheepressnt wivemtion inspamgiunt ofatdast H1%i ng | i vest ock feed
conposition. 9. A nmethod for producing a livestock feed conposition in
accordance@m heﬁgy one of clains 1-8, further conprising a step of adding
to the Asp } -containing |ivestock feed conposition one or nore common
feed mugeri al s CFtﬁﬂﬁﬁnéﬂeOﬂﬁbl)Bﬁc%ﬂﬁﬁoﬁ%ﬁ%n%ﬁhaﬁ afe 18REHOBY fechl C€, SOybeans,
mai ze, hay, nol asses and beet pulp, such that t e Aspergil |l us-containing

| i vest ock §asenpstisms dhe nresentinyentionwers canfilecsshy laeam%f@fcpqrheerémtu re

| i vestock feed ¢ t uci.n tock feed
conposition in a%%glgzg%glgﬂ%#gorﬁ?c@ﬁggo% %f% -g,eq‘flﬁ’%[eﬂteﬁ%%irpri si ng

the step oénda@dmmngs@tarm@lmo%)fve@dum erials selected fromthe
group consistin &%I ey, ric soybeans, nmi ze, hay, nol asses and beet
pul p, such that WFeW Bragiangd g %h%\ailgﬁ‘ﬁ@rem%%m@ﬂkew@eprmé? i on

consti 3¢t &9 dgh b BE Me@cgﬂteﬁmﬁé:ﬂé&géd o254, '@éol%ﬁéoﬁlsﬁgf GRIRGs 1 on. 11. A

nmet hod for producing a livestoc conmposi onprising steps of
m xi ng at dndestlartshevingpimshemitierdvasdeesd thatthe hc&eﬂ starcineduinealgit after

f fib f d [
wlate mat orfite SekAERenE v ot e 0 1 900 Bliods and 2 0 n

starch equi val erme:@fthaée\b&a%nilé@@i&aranaaﬁt&udvef‘a@méﬁﬂﬁ £ 158hiduf@St 5% and
heat-sterilizing this nmixture to forma culture medi um cooling said

cul ture medi um tofter stailizinedhe celture mpdia ideonling todh¥?, ¢l 1 Wt dnd i xi ng
Asper | u | med] mentin |l us by
mai nt géslnl n‘g‘gpte{%ﬁ’#s%per a lﬁ% ‘Lé{r%@f'méxéald H‘l're ﬁ%e%’r'étal“{fﬁ? g??jeadstg@sﬁg?fgjr gilZus in

a const anthel@mgiicat dohglaiitaapératuad {aﬁWSétQit BERCaThe fimdYeyhirdd for WRk€fo cont ent

is reduced to 20 W % 25 or |ess.
reach 45 °C due to the heat of fermentation of the Aspergillus was as given in the

following table.

30 Table 5
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12. A method for producing a livestock feed conposition corrpr'§i sé{ﬁ?s of
m xing at |least two types of feed materials chosen fromthe Jr J%LQC '
consisting of a fibrous feed material, a cereal material and a
heat-sterilized organic waste material to forma culture nediumhaving a 3
o water content of 50% or |less and a starch equivalent of at |east 15% or
an oil content of at least 5% cooling said culture nediumto a tenperature
conpati ble withAspergillus and m xing Aspergillus into said culture nmedium
and fermgnting sard Aspergallus by mai nfai ni nd the tlenperafure pf said

cul ture rédarobEguidalent d Asplerd§i’b | Ls3G% a 2d¥st|ad0% eppld’at 1i€% ank to al |l ow
ferment atliion_until the water content isireducad to 20.w% or less. 35 23

~GD~ Qg A et hod f,er produciing lli vest ock ;keefd composition in
accor dance%\%&ﬁ%d%&%? nms 11 or }g /vhgl(r%ei m S}’;I?d heg -S erlifgli vation is
performed by Steam steriiitzarion. 14. A metnod for producing a 1ivestock
feed conposition in accordance with any one of clains 11 - 13, wherein the
tenperature i s reintkantomihe shavetgieenrtablgethete ig8lmast BOh@t fiom at | east 24
hours. 15.. A nethod for ,produci ng a.livestock feed.co sitiop in
nccor dancdeRPRRpYSREAREI fed e SRyt B iR Rl hebe, of
combi ni ng i§ RisélthAa P S% tHus iSdi A h AR ithDsthRR dqdivaleSABRARId foPRedlthiy h 2 o

hi gh-concentrati on _orglanl c waste material. 16. A livestock feed conposition
conpri §i ndemnendioangt ipass 18%n dbthaistagelf eqadvalentpbthiercpredpediimdsiatby conbi ni ng
at least t e qgﬁ £ th |3 LRg. 0 i s feed

mat eri al , 1%&%%%’&@6%3 eﬁfbgPﬁgggleéﬁgpg;ﬁg%ipgg%g%S% W %J%egulgié%%%;i | 1 us chosen
from t he gentpted pthixdieai S fefigemitAB{beiny supakle afibciAg psedroaamoie thawachi i and
- allowing the Aspergillus to incubate. 17. A |ivestock feed. conposition in
accor danc DS Eegithe i£6d comBeBiion. sThepmprey 1 Mas dewdihal iy dlivel

conposi ti Q:Btﬂd%e%eﬁh&ﬁér @m%ﬁk iAStedd spsrt&ehes[fﬁﬁahé'mﬁﬁs EMe®LB@R C Waste 2 o
mat eri al not contal ning ani proteins to a fibrous feed naterial, for
f eedi mg t deastfonant animals. 18. A livestock feed conposition in accordance
with claim1.7, erein _.said, Aspergill pseont.aini feed conposition is
obt ai ned by addi%scfdexﬁeﬁfnﬁﬂgalfeégjgs ﬁg{%{éitﬁ?t adfve tﬁglggqﬁgﬁf’mfo%%%teri al to an
or gani ¢ WamhelinpAbas-téth stérafe AePrbivity Righ FiiciiBnalitP carfbd proaaécady feed
conposi tion in accordance with any one of clains 16 -18, wherein said
fi brous fdeanensingeihigh-eiephtralion csganiowasie material withdhewatgpsemientr om t he group
consistin b e e n pul p. 30 20.
A1 vest oddetstiB B3 i et SRl Al 1R e Y s 7010
wher ei15 sdicdt cffeeadntativnas l@bverabeivaies esntoiteo Q0% ®Messmat eri al s chosen from
the group consisting of rice, barley, ground barley, wheat, oats, rye,
soybeans and mai ze. 35 21. A livestock feed conpositiogn in accordance with
any one of cl ai Mbext.givestpok fag spappsitigns werepyoducel F@orlisgiaivasiogani ¢ wast e
material - c i.se [ sen fromthe group consisting
of fruit pe%?iegwﬁldﬁgﬂ&ng{ogg%@g{&gg# %lr@%@&gnd fow droppings.
)

20  (Example 6)
. Production of Livestock Feed Composition from Swill
Swill: Water Content 75%, Starch Equivalent 35%
Wheat Bran: Water Content 13%, Starch Equivalent 53.4%
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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22. A livestock feed conposition in accordance with any one O{L_cm@t W6 -
21, fiuther conprising at |east one or nore conmmon feed materl al S selected
from anong barley, rice, soybeans, maize, hay, nolasses and beet pulp. 23.
A livestock feed conposition in accordance with any one of claim 22,
wherein said Aspergillus-containing feed conposition constitutes at |east 5
wt % of the entire |ivestock feed 1o conposition. 24. A livestock feed
conposition in accordance with any one of claim 22, wherein said

Asper gi | | wsriponedithstaafier tograinimpdsitempmatormaithin arasgeag o oo I0es of t he

entire livestogk feed conposi,ti,on. 5,2 ljve: ed- conposition
formed by é‘?ﬁ%wg‘t glsélgg{mtr i&htt%)seo o@?%eggongzéglﬁﬁlg%émfgﬁeo%en fromthe group
consi st i ngwithstandingloat Serhie@okap® ivithiaabatertcobtneaf 161B%amdatarénd an or ganic
waste naterial so as to have a water content of 50% or |ess and a starch
equi val enteayivalgnt pEékd%magp aitained. oi | content of at |east 5% and

heat - steerilizin j ] t r i £ooling said
cul ture5 medi um %ﬁeﬁoe‘%&péigéﬁ?ren%gé)%pa I %:%Hv#{tﬁ ﬁosg%t{rﬂ%‘lq[ me and m xi ng
Asper gi | | usiduldtingthe opecatiriguostsreaiming 1 hiydn ped kiloaattiang 50tyen penfter aff ur e of
said culture pum and sai d pergillus in a.constant tenperature tank to
al-1 ow fgr.-néﬁlp 3B T reﬂhg@t@itpé?(%tcsﬂtu?éwpn? af 1}*@&&9&@2@6@&0 °ft98or 1ess. 25
26. A livestock AfechoaRiimest tht BrodubisEshstis Elveh Below Al?gﬁ&esta%)gﬁibﬁpes of
feed materials chosen fromthe group consisting of a fibrous feed material,
a cer eal mstfgguires| peatmh far hesstod waddérbtandidg.or gani ¢ waste material to forma
culture LU avi.ng,a .water cont of 50% or less and a starch

~equi va10e%£?§}a?kﬁgpﬂggﬁ?8?e'an (%%pb(&g?ﬂ/ Mt of at |east 5% cooling said
~cllture MeSUNTé1ecling BaREr at ur e conpedo ynfioM th Aspergilius and mxing -
Aspergillus into said 3 o culture nedium and nmaintaining the tenperature
of said cuPperpidngeestum and sai d AJ@2FFRIus in a constant tenperature tank
to allow f ion until the Ve tent is reduced to 20 wt % or | ess.
27. A Iive%{pg@fh?%ed conposition in dccoPdance with claims 25 or 26,

wher ei n saPddiedifRed Wedghtl | zati on .24 perforned by steam sterilization. 25
c ~~C ~on~ 28. A Iivegt ock feed coglpt)ositi n in accordance.wth any one of

clai ns®5 - 27, Thepredirtioneostdapb2atonsefipdivasipel SehSOmRPYHYN t he range of
35 to 50 Gyhah eﬁﬁn'ﬂﬁ@%y%&ﬂf’%lﬁ utéPas Piblyyest ock feed conposition in
W t% any t clal n%

accor danc one o 25-28, further conprising a step of
conbi ni ng Bmildctikmpyérsy (fer 0 24dons) & Wibag Bree Busbagios Pticot ten) hSwill

hi ghconcentr al.i on, or,gani c.wast teri.gal .- 30. A nmethod for producing a

i Vestock MRRNNEHIERISIRIHPE (s hPREILe Rt Redif 2 | or 10 12 wher el n,
in said stzmoof- 10060 P2762 + 58St 13200 yepes of feed materials, feed materials
conprise a fibrous feed material or a cereal material and an organi c waste

mat eri 2 . BrpdugtiondEoss toer dm) pr B9 1t 2107 etock feed conposition in

accordance with gl.ai I nhein,. .| i i Xi ng at | east

two types of fee@%ﬁ@f:%‘f)gfo %%r%b%oaﬁteék?mgﬁlg}?}%@v%&?ure bei ng at

| east 5% sibstaftidllyviess thak tHeewerage pRehadingdpride) waes osrbideeig thdtthec| ai ms 25 or

26, wherein, in said step of rrij,xi ngcggt east two .t ¥rpes of feg& terials,
b Bestackdae ?

feed mat er PEIBSIWRHRFIEE PECS P ngrqsiijonds tgmy(099 to ial and an

organic d£ material. zo 33. A livestock feed conposition in accordance

wth clai 25 or 26, wherein, in said step of mixing at |east two types of

feed neterials, the oil content of the m xture being at |east 5% 26
(Example 7) :

A livestock feed composition was further produced from the livestock
feed composition produced in Example 6 and swill.
Fermented Swill: Starch Equivalent 64.5%, Water Content 16.2%
30  Swill: Starch Equivalent 35%, Water Content 75%

One ton of each was mixed together to make the water content 50% and
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21 wor siriBt 4R PRI e o g glaeplo i il () o,
, 1 109884 (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.
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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- As is clear from the above-described examples 6 through 10, the fees for
| handling high-concentration organic waste which has been considered to be
5 troublesome in the past can be used to produce an extremely cheap livestock feed

composition which has not been conventionally known.

Compafed to the conventional art, the production cost reducing effect of
. the present invention can be analyzed as follows. -
10 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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/ 109% () - method ior producing a livestock feed composition comprising steps of combining

an Aspergillus chosen from the group consisting of Asp. oryzae and Asp. awamori kawachii

5 with at least two types of feed materials chosen from the group consisting of a fibrous feed
material, a cereal material and an organic waste material, and allowing said Aspergillus to

incubate to form an 4spergillus-containing livestock feed composition.

2. A method for producing a livestock feed composition in accordance with claim 1,
10 wherein said step of combining comprises adding a cereal material or an organic waste

material not containing animal proteins to a fibrous feed material.

3. A method for producing a livestock feed composition in accordance with claim 1,
wherein said step of combining comprises adding an organic waste material to a fibrous feed

15 material or a cereal material.

4. A method for producing a livestock feed composition in accordance with any one of
claims 1-3, 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.

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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11. 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 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
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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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composition.

15
25.  Alivestock 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 an organic
waste material so as to have a water content of 50% or less and a starch equivalent of at least
15% or an oil content of at least 5% and heat-sterilizing this mixture to form a culture

20 medium, cooling said culture medium to a temperature compatible with Aspergilius and
mixing Aspergillus into said 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.

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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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%.

26
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