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r571 AI3sTIucr 
A baoterium belonging to &ci#~ ~mbtihk. The bacte- 
rium being idenM as BtxiIhs subtiiis FERM BP- 
3418. In ad&ion the bacterium po~~e;pses tbe capability 
of decomposing afl@tiu. It is w!efuI 86 an active ingre- 
dient in pro&~cs such as ajim@ growth inhibitoi, 
famentation promoter, end livestock fattening agent 
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PURE CULTURE OF BACELUS SUEMLL~ FEBiM 
RPGMl8 

BACKC3ROuND OF THE INvENTIopll 
1) Field of the Inve&on 
This invention relates to a novel bacterium belonging 

to Bacillus SU&&S and also to its usage. 
2) Description of Relet& Art 
In a wide range of agricultural b&teases, various 

microbii activities take place with come 89rt of rele- 
vance to the zqriculturai businesses. This relevancemsy 
be advanGgeous or dii+antQeoW to the &grlcultur& 

For example, tImgi are.microorgat&me generally 
called “molds” and ten be cles&W roughly in@ Fhyy- 
corny&es, Ascomycetes, Basidiomycetes and imps- 
feet fungi. They include many useM fungi, led by yeast. 

However, they &o inchtde those present’ in .soil and 
acting as pathogenic bacteria against crops, like mo&, _ . . . - ._. __. sotuatitIsrmportantforagrtcul~busm~tom~ 20 
hibit their growth. Further, compst is lI$etbl 8s a fkrtil- 
ixer for crops, Livestock excrement or tke like is con- 
tained in compost, resulting in the potential problem 
that the compost may become en 0ffoRsivd odor source 
bv mowth of a funsms or n hotbed for the urohferation 2J 
oi ; pdhogenic f&ls. Further* an islf*us crop 
disease induced by 8 fungus such as d mold h& cornmu- 
nicabihty and may totally destroy the crop. There is 
eccordingly an outstanding desire for the development 
of means for effective inhiition of such infectious dis- 30 
eesea 

As a method for inhibiting the ‘growth of a fungws it 
has conventioMlly been known to use vmious autib8a. 
teriel agents or bacteriostatic agents. As an antibacterial 
or baoteriostatic ingredient is decomposed, the above 35 
method is accompanied by the drawback that it requires 
periodic re-application of the antibacter%l or bactericr 
static agent. It is abo accomp+ied by the dra@ack 
that the antibacterial or baoteriostatic agent may also 
inhibit activities of other US&M rpicroow or may 40 
become ineffective due to the occurtertce of re&tent 
bacteria. 

Further, tine of %he greatest ,concern5 of livestock 
farmem is hw to raise h@thy live&ck so that excel- 
lent meat or eggs can be obtained. In reality, howeler, 
livestock may not be raised sati@ct&ly in many in- 
stancet+becatitheynuiynottaketicient feedormay 
not digest the f&d tmfBai&y or may catch disease. For 
example, if easily ftnaantable f&xi is fed in a huge quan- 
tiiyatmcetolr ruminanima;nmnl#uohasacuworo~ 
rumen acidosis takes p&ice ‘kexnpararily, thereby de- 
creasing ih appetite. ‘MS trouble then 3nduces an ab- 
normal g8stric~juice pH of the i-mum, damage to the 
rcticulorumcn, pr+tctSon df u+suel metabolic prod- 
ucts such es tm$ncs, extmu&wy fermentation heat, 
etc., so that tmrtnd dig&ion and absorption are inbib- 
i&d, Further, beotc& other than flora may grow ex- 
traordinarily and penetmte W..blax& them&y causing 
digestive tract dlscak, hepatopathy, motor organ dis- 
cescs, reprodtictive diiSc&m, heat stroke, me&is, 
dermatitis, or the lii in-sonic in@nces. 

There is hence an long standing demand for the de- 
velopment of a funsus inhibitor which rem8ins effective 
over a long time and is free from the troublesome occur- 45 
rem of resistant bacteria. 

Reflecting changea in the living envir0nmCnt and 
consciousness, on the other hand, the level of demend 
for the prevention of otX3nsive odor end unpleasant 
odor is incre%sing. For exemple, even to liveetock f&m- 50 

To raise b&by livestock for the provision of live- 
stock products in greater quantity, there has been a 
strong demand fof the development.of technology that 
can promote $&cstiun (jP feed by livestock and can 
hence fatten the livestock. 

S-Y OF TEE I&ON 
The present inventors isolated marry bacteria from 

soils and-have czcmdW r&g,wifb respect to their 
pro?. +s a result, a nociel bacterium belonging to 
Badlb subtilt and having e&tcx$n decomposing abil- 
i~has~found.IthELo818o~foatuithatthisbaote- 
rium +ldbM dence of fbng.Send exhibits excellent 
Fuagsl~gruwthinhiihiti~~th8.ttheuscofthis 1 . _ 

ers and the like who have been in hu&neee for many bdcrium fan pfomu*~f8zmesm~~ to effectively de- 
years, neighboring residents often make a demand far compoJe even ligutn, end thatthe fixding of this bacte- 
the prevention or reduction of offensive odor or un- rium $0~3cther with fcGd to Iivestock can suppress abnor- 
pleasant odor given off from livestock excrement or the mal ferment&ion or the like in the digestive tract of 
like. 5s livestock end can hence promote the growth of the 

Convmtiond known deodorixing methods wbioh liVf!StO& 
can be used for the prevention of offensive odor km&de An object of this invention ia therefore to provide a 
masking met&is, chemicel deodorizing methods, php bacterium belonging to Baciikv subtil& end having &a- 
ical deodorizing methods, end biological deodorizing toxin decomposing abi&y. 
methods. In the livestock industry where livestock ex- 60 Apother,object of this bpvetttion e to provide a fungel 
crement as 811 offensive odor source occurs contim- growth inhibitor conkpisiug the above bacterium as an 
ously and in large quantity, the effeotiveneSS of a &end- active ingrddbt. 
Cal or physicel deodo&?i.ng method is l&&ted, ta say A fntthar object of this inventIon is to provide a 
nothing of any masking method.‘A bioiogical deodoriz- ferment&on promoter comprising the above bacterium 
lng method is therefore capturing the interest of re- 65 as an effective ingredient. 
searchers, because it causes livestock excrement as an ‘Astillfarthtrob;krctof~iavazltianistoprovidoa 
offensive odor source tb promptly ferment SO that oc- liveHock fibttm@ agent comprising the above bmte- 
currence of offensive odor can be prevented. It is, how- rium es en eflbctive ingpxiics3t. 

ever, the current situation that no fermentation promot- 
ing method has yet. been estabhshed for the prevention 
of occnrrence of offensive odor from livestock excre- 
ment. There art similar probiemn with respect to old- 
fashioned &MS of the long drop type and garbage from 
&owe kitchens. These p;ioblems kvc also not been 
solved. Farther, lipid wltioh is one ofprincilsl compo- 
nents of lignWd plant bodies such as wood, bamboo 
and straw atrd is a network, Mgb m9lecular compound 
accomm by the problem tint its da;omposition can 
b8 illslsnifrcant, thus remahdng 8s waste. 

AC-Y, it has been stron& d&red to develop 
8 method 4br promptly fermenting o&or sources such as 
livectock ekcrcmcnt, hm excrement and kitchen 
g8rb8ge and even lignin ic‘ef%ctively prevent the oc- 
cnrrm ofoffens&e *r. 
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The bacterium according to the prese;nt invention can 

be used very advantageously in agrloaltursl tieids 
where microbial activities take place with some sort sf 
relevance. 

Forexample&nploymentofaful%galgrowthi&i@- s 
tar making use of the bacterium of this inve&ion m&es 
it possible to Mbit growth of a fungus ekpecMy a 
pathogenic mold, so that its application to soil or a pkut 
can prevent crop disease. Further, appljcation of the 
fungal growth inhibitor to compost or the like can in- 10 
bibit growth of a pathogenic ‘mold in the conipost, 
thereby making it possiilc to prevent occurrenae of 
offensive odor which would o&wise take place due to 
growth of the mold. 

Further, application of a fermentation proqoter mat- 
ing use of the bacterium aooording to thirp invention to 
livestoclc excrement or the like’kan promc$c Watiely 
effective fermentation so that the ferment&ion can be 
brought to completion in l-2 monrhs lip opposed to 44 
year that haa heretofore been required to oomplete the 
fermentation. Moreover, pracdcatfy no cdfimsiw odor 
is given off during the fermentation period. On the 
other ha!& use of the fermentatiou promoter of tllis 
invention in an aeration tank ‘kau shorten the w&e 
water treatment time to half the time th# convention- 
ally required, In addition, production of offensive odor 
is redwed and, after the treatment the BOD and OS 
values both drop to values about l/30 or le8.9 of the 
correspond* conuentionaI vklue4, A&Won of $he 
fermentation promoter of this’inventiou to BoLwd\L9t, 
which is employed as beddiig usad when raising live- 
stock (in broiler cages, pig housas, or feeder cattle 
houses), can &c&ate the disposal of excrement and oan 
also obviate occurrence of offensive odor. FJurtk- 
more, fermentatian proceeds *ntkmqusly in the bcb- 
ding and, as a result, the bedding is warm even in titer 
so that occurrence of diseaM suoll as diarrha apd 
pneumonia, whioh have heretofore been developed due . _ _ .-_. - _ __ _ - 

IS 
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to abdominal chilling of the live&m& decreases. 
In addition, administxation of a livea&& fattening 40 

agent, which snakes use of the ~M&x&I@ of this~i~ven- 
tion, to livestock enables maintenance of the inside of 
the digestive tract of the livek at a normal level. so 
that the absorption of nopent through. the dige+ 4s 
tive tract can b promoted. As a result, the weight of 
the livestock can be steadily incxeaaed or* fdr example, 
the production of eggs can be increased. Thi8 is ex- 
tremcly advantageous for the livestock industry. 

DETAILED DESCRIJ?TIC#~ OR THE so 
INvENfllONANDPREXXMED 

EMBODIMEJNTS 
The bacterium according to tlds invention belongs to 

J3uciIius subfilis and has a&toxin deeotiposing ability. s5 
Any bacterium can be used as long as these conditions 
are met. 

4 
TABLE l-cx&inned 

As one example of the+ bac$eria8 i3rxtllas mbtiits 
DB9011 found by the ,prese& inventors can be men- 
tioned. Its miorobial &a@&&&s are aa follows: 

Morplmype: 
A ba&lus w&k 0.748 pm cell width. Oval endo- 

spores are present rather ~tr#y.and do not swell 
oelk Has mobility and fm:R colony. No growth 
under anacr&ii OondMons. 

State of grow?& on Garlous oulture media: 
1;; D+ agar medium-NY g+wth. 

lt+ldMky’s agq uqdmn+No growth. 
(3) Mndtol salt medim4ood sowth. Gloss. No 

twhxkles on coloiiy surf&x. Cokmies have a yellow 
color. 

(4) Chneral agar raed&m-Oti. growth. No gloss. 
Wrinkles on colony surface. Colonies have a white 
COlCW. 

(5) Heart iafwion agar &liu+-Good growth No 
gloss. Wrinldes &x colony surfa4x CoIonies have a 
white color. 

(6) Blood agar medium ,(adc$ed with 10% sheep 
blood)-Uood growth. Nu glay. Wrinkles on colony 
surfam. Colonica liave a white color. 

(7) PDA medium-Good growth. No gloss. Wrinkles 
on colony sm#ice. Colonies have a white color. 

&amplee of characteristics which these bacteria 
have will be shown next. 



ata 
woduction fottzml 

Ez 
Ttire 
D43crbitol 
D-~nitcll 
Incsitol 
Olp4?li!l 
starch 
Decorqxxition of aculia 
utiizption of 2u8loniG a& 
Dcoomposition of arginhe 
Dccu~ylatlon rccotion of lysixle 
Decomposition of UTCL 
Dccompoaition of z&Wxin 
Dcsmwmylatlon rcncaon of omithine 
coneulw 
Hcmolyais 
Tolaana to sodium hydrochloride 
Tolemc4 to potamimn cyanide 
Leclthinam 

The present inventors determ@d Baci&s s&i&s 
Dl39011 as a new cell strain from the various &araoter~ 
i&s described above, and deposited it under FERM 25 
BP-3418 on May 21, 1991 with ttic Fermentation Re- 
search Institute, Agency of lnditstrid Science, aad 
Technology, Mlnistryof Internatio~ Trade and Indus- 
try, Government of Japan. 

To prepare a fimgal growth inhibitor by using the 30 
above-described bacterium of this invention, it is necea- 
suy to allow the baoterhum to grow in a nut&mt source 
such as a vegetable organic subs&&e, defatted rice br&n 
or wheat bran, especially in a vegetable organic sub- 
stance, and to use the resultant culture liquor either aa it 35 
is or after ill&ring it into a water mapension. 

When such a water suspension is prepared, it is pref- 
erable to control the number of bacterium cells at I@ ox 
more per ml. 

40 Illustrative vegetable organic substanoes usable for 
growth include the vegetable organic substznce which 
can be obtained by compIetely aging waste sawdust 
used in the artificial cultivation of cbmnpignon. When 
such a vegetable organic substance is used, Baei&$ 
subtflfs changes from the vegetative form to the propa- 
gative form, leading to an increased cell number smcl, 
berm+ to improved action. 

Further, to prepare a livestock fastening agent by 
using the bacterium of this Montio~ if is v to 
mix the baotirium of this inirentioh sjil an essential ingre- 
dient with, as ~optianat iqpdh&, other inmients 
required for the growth of liveatoek Examples of such 
optioml ingmd@s include difhtted r&e bran, vegeta- 
ble organic aubstanoea, wheat bran, oalcium sources 
such aa f@ shells, brewer’s grain, various vitamins, 

45 and nomMnne@. 
it is prcfc;rabfe to control the numbet of-bacterium 

cells at 1 X 105 or more per gram of the livestock fatten- 
ing agent. 

Prefenred examples 6f the Eveam& .&Muis43 agent 
When the fimgal growth inhiitor according to this 

invention is applied to soit, it is generally ncWasary to 
apply it at a rate of about 109 per &although this appli- M trumdhg to this inventi it&& t&diveatook fatten- 
cation rate varies depending on wlteth@r the purpose of ingagentwhiohisobrairwrlbymixir&d&ttedCoebran 
the application is to prevent orolj diSeeS oanaed trJr a arid fossil shells at an aryiroprlat&raU; for mple, of 
fungi ss a pathogenic baoterium or to e&&ate a pa&+ about 41 snd then adding Bucf&r iw&rrllts, at a rate of 
genie fungi already present at high conc@Uration. 1 X 10s or more pejr gra#s of the result&g livestock fat- 

When the fungal growth h&b&or according to this ss tenbag age& to thtmiare so fonaed, In such a live- 
invention is apcpiied to oompost or the like, it is acces- stock fattening agent, Budlhs SUM& clygm from the 
sary either to apply it to the entire surW4 Of the oom- vegetative form to the ~pagative form and prolifer- 
post or to thoroughly mix it with the compost. This ates using the organic substance as a nourishment, lead- 
dlows Bacilfirs subtilis, the active ingredht, to grow in ing to an inclreased cell mu&@ and, hen&e, to improved 
the compost, whereby growth of the fungi ~80 be hahi%- 60 aotioh 
ited The livestook hrttaniqg agcqt t3tmmbg to the pres- 

In this case, the applicatiou rate of the fungal gr~vvth tnt invention cm be admbdstcred by srddiig it to live- 
inhiiitor can b6 determined gene&y by relying, as 811 stock: feed and then feeding the r@uBant mixture to 
approximate Nandard, upon the:eliition Of 0dOt livestock. In- some instencea, however, the livestock 
from the compost or the like. 65 fattening agent of this invention rxm be fed in place of 

To prepare a fermentation promoter by using the 
bacterium of this invention, it is preferable to have ehe 

feed. When It is ad&&t&S to#her with f+ed, it can 
be added genera& at a rate of about 0.S IO%, prefera- 

bacterium of this invention carried on an exoipient such bly ‘at about l-f% to feed. 

6 
ss the above&scribed vegetative ox&&c substance, 
dcfatted rice b&n or *heat bran, es&ally on the vege- 
tative orgludo substarlot. 

In this case, it is preferable to control the number of 
bacterium cells at 2X lO?or more per gram of the excip- 
ient. 

It is necessary to apply the fermentation promoter 
acoording to this invention Jo the tsndre surface of an 
offensive odot sowoe, for example, livestock excrement 
such as poultry waste, swine excramfmt or cow/ox 
fzoes, human exererpent, k&&en g&&age or the like or 
to thorougblymix the fermentation promoter with the 
&ensive odot source; This oan promote fermentation 
so that prod&ion of of&@&e odor cafl be prevented. 
Thtae deodorizing e~ff&cts caabe obaarved even from 
tbefirstdayaReritaapplicittiotiatidoanlast15daysor 
even longer. For example, where the occurrence of 
livestook exct?ement as an off&ive odor souroe is at a 
oonskmt rate end livestock excreme& newly discharged 
does not deposit on the previq acomnulation, surface 
application at the frequency of orice every several 
months is expeotad to ikabia coxahing deodorizing 
effioacy. 

To promote fermentation in an mation tank, it only 
necessary to throw the fermentation promoter of this 
invelldon into thtacrRtioll tall& This oan promote fer- 
mentatkm in .the aeration r&c. 

The application rate of the ferment&on promoter 
according to t&is invention varies de&Ming on the 
kind, quantity, conditions and the .S.ke of thp offensive 
odor ,source,.and casmot be given in a whole&e man- 
tier. Although empMoal dctermbmdm is needed, a 
suitable applieatiou rate ca$s generally be determined by 
using, as air appro&Me standard, .the elimination of 
odot fkom the MEeasiire odor source. 



The administration period of the livestock fattening As a result, Ba@iW SW&~& I’%-9011 inhibited the 
agent of this invention varies dqend@g on the kind, gravth of eaoh fungus. 
growth stage, thttened extent and the like of the live- 
stock to be administered, and cannot be given hi a 
wholesale mamzer. It is necessmy to determine it empir- 3 Mold fi& 
idly. HcUcokuhUwrrmw 

Although it has not been elwted yet why leaoh Ra#ltlhlonnrrgix 
z,gT 

baoterium of this invention can be used fol many appli- ma cenumpnnna m~30252 
cations such as fungal growth iphibitors, f~entaticm ~~~~ E;zI 
promoten and livestoolt fattening ageMs. the baote&n 1Q H&Wa&ium mwnpo 

iksalmancnurtr e tip& ~~~ 
Vakaaemtc+pma 

~~~ 
~~pcachwearoors 
--~psrj!lPxroots 

is considered to inhibit grow& -&f &roorga&nxi 
which are present in the environment.aud give d&ad- 
vantageous effects-fm example, pathogenic fun& 
molds which give off o%usive odor, and bacte& 
which produce a growth inhii$ing substance such as 15 
aflatoxin-so that normal fennqntation by a Ba@lus 
baoterhm can be promoted. 

Described more SpeciflcaUy, the effec& of the fungal 
growth inhiitor are considered ~attributablc to any one 
of (1) the ability of competitive growth with fin%& (2) 20 
the hemoIyt+ a&ion against fungi a&(3) the prcrcluc- 
tion of a growth i&biting substan~-Which the baste- 
r&m belonging to Budllur sub& lm-or to their syit- 
ergisnl. 

Further, the effects of the fermentation promoter are 25 
considered attributable to the &ture of the btium 
belonging to Bacillus subrilis that (1) the baeterinm 
grows in livestock excrement or the like to inhibit 
growth of offensive-odor-producing molds and (2) the 
bacterium grows there in pIace of the molds aud decsom- 30 
poses the livestock excrement ok the like, 

On the other hand, the eff&cts of thelivestrn& fattea- 
ing agent according to thi!I invention are considttcd 
attributable to the nature of the bacterium%elonging to 
Bacillus subtih that (1) the baut&@un i&iii gruwth,of 35 
noxious bacteria in the digestive traot of livesto& (2) 
,the bacterium grows in place of suoh noxious ~w&I% in 
the digestive tract bf livestock and (3) the bacterium 
decomposes lignin which is contained in fee4 and is 
considered to be d%icult to dedompose. 40 

The above-described et&c@ &mot @e obtained at all 
from any other bacteria in&ding the other types of 
bacteria belonging to B@llus. 

As has bean described atie; the bacterium accord- 
infit to this invention is extremely advan~~eotxs froni the 45 
s&dpoint of agricultural b&e&s. - 

The present invention will hereinafter be described in 
further detail by the following examples. It should how- 
ever be borne in mind that the present invention is by no 
maam bited to or by the foUowing example& 

TEST1 
Slant media of PDA agar were prepared, to which 

the below described fun@ were i&c&W &?$pe.c. 
tively. They were theu Wured at 25-28’ C for 3-10 
days, during which moat of +e fungi f-ad spores. 
The formed spores wexe suspended at 1 X lO%elWmGn 
physiological saline or phosptiate bu%er to which a 
surfactant had been added, so that a @ore suspension 
was formed. To a PDA agar medium plate (in a Petri 
dish of 90 mm in diameter) which had been prepare&on 
the side, the spore suspension was dropped is an qmotmt 
ofO.Illlrperplste~thenspreadevenlybya.apnada 
to have it absorbed zdlciently in the medium. A baeil- 
his mspensioll prepared at 106 c&/ml was centra!ly 
inoouh~ted at one spot (about 25 ,#) on the medium. The 
bacilhs was then cultured at 29-28” C. for 5-10 days to 
observe the formation of any inh~%ited circuhu area 
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PXAMPLB 1 
Waste sawdust+ which bad beq qed in the ar&ial 

culdvation’ of oSuunpigDoa and had been con&&y 
aged, was added with 2X lO%elh/&-sawdust of i?uci&,s 
subti& I)lWOll @ERM .BP4341fi)q whereby a fuqal 
growth inhiir this @.5pared (I&w&m Prod& 1). 

EXAMPLE’2 
After the kmaion Pgo#wt I of &nunple 1 was 

stor&d f<w 10 days at abou? zo” 6,109 g ofthe product 
wme suspended In l,ooS ml of water. The suqen&n 
was thcud&ily stirred, f&wed by fflpation. The 
filtrate Was priwided aqa liqidd growth inhibitar 
(Iuvention Product 2). The Invention Product 2. con- 
tained 1 xlti cells of &z&&s sirbd#s DB-9011 per ml. 

EXAMPLB 3 
A peach tree w&h had, d&i of “mompa” disease 

cause!d by par&isin of a fqgust speciscauy 
H~lico~tiium mompa or J3tkdinB nfxfanh was p&d 
oat of the gronnd. Two kilog+!xi of the InventknI 
Product 1 ojtre spiead shen‘a&d fully mixed with the 
soil, A young peach tree was mIy planted there. 
Seven months after the transpbnt, the peach tree fully 
struolc roots in& the eoil. &s growth was also very 
energetic. 

When a peach tr& dies of “ruompa’* d&ease, patho- 
genic mold iqlrefmt~t high cokl~don in the soil so 
that a young tree, if newly plalml there, will be killed 
promptly. In gener& it ls the&&ore said that a new 
young tree cannot be plahicd u&l &ree years have 
elaps& 

In a cucumber aeld whera damp$ng-off&ad occurred 
for root-loot nematode die, the Invention PrtxIuct 1 
was applied at a rate of MO g par plant by pIacing it into 
several ho@ b&d arow the r$ot.s of each plant, 

Even from damped-off plants, qv shoots began to 
grow from one week af%er the q-@&ion and tend&s 
grew progressively to regain vital& 

l3lcAMPLE 5 
In an apple farm affeoted seyereIy by oanker (fungus 

disease),.efMta &the rixagat &oti inhiitorraccord- 
lng to this hwendon was inveadga*. After cardq- 
a@ected bmnches were cut off, the lM&on Product 2 
was sprayed onto all the apple trees at an appiication 



rate of 10 liters per tree. As a result, there was DO. tree 
affected by canker after the application. Purther, the 
trees aiready affected by canker regained vitality. 

EXAMPLE 6 
I3ects of the futlgal growth qhibiter of this invetk 

tion were investigatc4i in a PVMhn-covered greexl 
house in which gray mold had ,occurred. Cucumber 
plants which were vis&y found to be af%ted by gray 
mold were pulled out, and the Illvelttian Product 2 was 
spread there at an application rate such that its appka- 
tion rate wss 800 tni per r& of the whole green house. 

As a result, gray mold- no longer ocqukd ta influ- 
ence the yield. Incidentally, the yield of cucumbers 
usually drops to a significantly low level upon outbreah 
ofthisdisease. 

EXAMPLE 7 
With respect to the fungal growth inhibitor -rd. 20 

ing to this invention, its growth and tonin-produ&n 
inhibiting effects were investigated iu the following 
mamtcr agaiust Aspergillus frcrvus NRRL 2999, which 
shows a&toxin-producing ability. Preparation of anti* 
fungal preparation: 2s 

Employed wasan antifungal prepamtiou (Antifungal 
Preparation 3), which had been obtaiued by sub&et@ 
out inoculating IooptbI Of &ilZus SuirtzIlr KXS-9011 to 
shakiag cuhurc for 24 hours iu loo-ml brain heart in% M 
sion and then diluting the resultant culture tenfold in 
water. 

Results of Experiments 
(1) Teat in Cult~e Bottle 35 

After potato dextrose agar medium @DA medium) 
wss placed in a test culture bottle au4 SolidifI~ 1 g Of 
corn flour and 106 cells of a test bacterium were add+ 
to the medium. 00c drop (about 30 Fil) Of the Antifb 4. 
gal Preparatioa 3 was added to the test culture bat&% 
followed by culture at about 30’ C. On the fourth and 
sixth days after the initiation of the culture, growth of 
A.ye&lhfravus and any other fuugi was investigated. 
As a result, growth of fungi including Aspcgitlujlati 45 
wm not observed in the culture bottle in which the 
Antifungal Preparation 3 was added dropwise. In Con- 
trol, in which the Antifungal Preparation 3 was not 
added, growth of hyphae of Aspegilus flapus and fOt; 
math of its eondiuia wereob~ed COWWS&Q and 
growth of other fuugi was also observed there. 

(2) Test in PM, Dish 
OnPDAmediumsolid&?dinaPetridish,0.5gofa 

test feed sample was plaqed and Iti of the test fv 
were iuoculated. 0ne drop (about 25 1”1) of the Antifkn- 
gtd Preparation 3 was then added, followed by C&UB 
at about 30’ C, On the fonrth and .Wb days afk the 
iaitiation of the culture, growth ofAsp@Wsfla~~ and 
any other fungi was investipted. The msubs arc tabu- 
lated next. 

50 
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Fonnub fkd B’ ooooff~offim#wasnotobacsrved 
Corn occu~ofloagwwr)aotobxfvrd. -_ . _I * Notto (on oooumnce 01 timgl WLI not ODscNeQ ilmxd t&tit ‘fermcntntton was Wides way. 1 

Iaoidcntallly, when the An#mgaS Preparation 3 was 
not dropped, growth of hyphae ofk~eigiB@rv~ and 
formation of its c4mdkia were observed in each of the 
test feadQi, arid growth ofother fun& was also observed 
thcrc. 

(3) Inhibition of Portnation of Aflatorin 
After the c&am dt%cribed above under (1) was con- 

tlnucd for 17 days after the i&Won ofthe cuIture, the 
resulting cuhurc was extract& twiec with 50-d por- 
tions of chlor&rnt,‘respeetiVcly. The extract w con- 
centrated to’2 ml a@ thkn subjected to thin Sayer chro- 
matogpapby to determine whetheraflatoxin bad been 
formed or not. 

As a rean&.production of&toxin 181 &d G1 was 
obsbr~cd in CmtroS but was not ob#erved in the culture 
bottle in whkh the Antieangal Prqara’tion 3 was used. 

-8 
Waste sawdust, which bad been used in the art&i& 

cultivation af champigaon and had been completely 
aged, was dded with 1 x~loSceflsl&sawdust of Bacillus 
su&il& DBWl, ~~y,af~~ pmmotex was 
prepared (invention Prodrtct 4) 

Three cpams of the Invention P&&t 4 obtaiued in 
Enample 8 were spreud over the qtiresurf~ of 100 g 
of fowl waste, As a resuk the fowl waste was com- 
pSetcSy fermented in 3oJ15 daysa&hongh its complete 
femlentation had oollve$ionaily beeu considered to 
talcc 6 months to 1 year. Ccztq~ared with fowl waste riot 
spread witll the iuYcntion prodtu$ produotio~ of offen- 
sive odor wss much Ieqs. Similar etkts were observed 
when swine excrement 01: povine excremozft w&s used. 

EXAMPLE 10 
Sii leilograms of the Invent@ Product 4 were 

added to a 253on aeration tank wh&b was &igned for 
the treatment of swbkc.*rcmcn~ fram kpig farm (oper- 
atim sccilc:, 1,000 pigs}. Tbc water temperature in the 
aeration tat& was 22” C. when zhe invention product 
was added. On ti. foISowin& day; the water tempera- 
turc rose to 28’ C.3 and c-icmrrcncc of water vapor 
whioh had not occurred before was observed. l%rthor, 
the offbsive odor had bctqq imptaycd considerably. 

Ruthcr, @c 3GD &ud SS valrwrin the aemticn tank 
was 800 lug/s and 2s*oojl. Jgtl b&&c the invcntiotl 
pmduct was added oueluonth kft#r the addition# they 
bad been iqproved to 26 mar/l and 20 mg.YJ, respec- . 
tively. 

EXAMPLE 11 
The Invention Product 4 (150 hg) was added to one 

texation tank at a pig fimar @xm+ti~~ scale: 6,CXJO pigs), 
namely, a 5&m aeration tank 0ne day after the addi- 
kiqtheofIkuaiveodorofthetestaemtiontaukwss 
iu-y rc@ced. I%rthcr, f.lecwreuce of foams 
was observed aithough suchkants were not observed 
~4th any bacterium used previously. It was hence con- - __ A 
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f2 
ExAh4PLEJ2 the mixture, whereby a livestock fauening agent was 

After 200 1 of the contents (70% urine and 30% czr- 
prepared (Invention P&&tot !l). 

crement) of a 400-l privy of the long drop type were -LE 18 
stirred well, the Invention Product 4 (1 kg) ~84 &kd 5 

followed by further &ring. Althoughintenseo@nsive 
‘T@ me wepe prq&d by &&g 0.5 &+.f of Q- 

odor was stmlled before the addition, this changed to 
naphttuo~O.f~,Ofpa;egclr.k,~~ofpc~~agar 

sewerdike odor four days later. Seven days late& the 
nrrxtimo, mspeotiVe1~. ;TWse .test &edit3 were inocu- 

odor level was reduced to such’an extent that offensive 
l&d with Bacznus sr&?fl~~D~9011r followed by cul- 

odor was sliahtIv smeUed onli in the waste vat. Ten ‘o tute for S-10 days. The test medium added with a-naph- 

days later, o&n&e odor was completely eliniinated. 
Thereafter, occummce of offensive odor was not 

recognized even aiter one month had elapsed. 
EXQMPLa 13 15 

After the contents of a 400-l toilet of the long drop 
type were completely sucked out by a trnk truck, E kg 
of the Invention Product 4 Alas spread evenly. The 
toilet ws observed for 1 month imm$Blatcly after the 
spreading of the iuvention product. During that peFiod 2o 
occurmnce of offensive odor Gas not Fecognizcd. 

thol was stain4 purple so @at t&e formation oflacease 
was w-d. On the other hank the test nxdium 
addedwith p-ores01 was at+&-brown so that excretion 
of tyrosinase was congrmed. Fmm~thcse rest&s, the 
present cell strain hasi been confirmed to have 1igniIl 
decomposingability. 

EXAMPLE 14 
Kit&en garbage, which had been left over for 1 week 

and gave off very offensive odor, was placed in a supe@ 25 
market plastic bag, and four hand!WS of the Inveution 
Product 4 were added. Three days-after the addition, 
the offensive odor turned to sweat+sour odor and, ane 
week after the addition, raw vegctables were corn- 3. 
pletely decomposed iat6 liquid. 

EXAMPLE 15 
The Invention Product 4 (100 g) was added to a lS-1 

home garbage pail which was 20% Ml with ldtchen 35 
garbage. Offensive odor was eliminated eight Honda 
after the addition. No offensive odor ~88 given off even 

. when the pail was illled to 60%. 
EXAMPLE 16 

40 
As bedding for two pig pens out of 14 pig pens at a i 

pig faim {operation soale: 1,500 pigs), one ton of Mv- 
dust with 3% of the Invention Product 4 added wes 
used. It was laid to a thickne~ of 20 om. From the 
following day, offensive odor was eliatinated in those 45 

using 10 broiler tT+Jlia : Kobu) p@r group, 
effects of the livestock fattening agent of ti invention 
for chiokena were inve$tigated. EstablGhed first were a 
teat grout f@ a feed added with 3% of the Invention 
Product 9; and another teat gronp (control group) for 
the feed alone. The broiler chickens in each group were 
raised for 3 week+ and their Sverage body weight was . 
measured. Aa B result, the m&e body weight of the 
ohickens in the tat gropph whidh thelivestock fatten- 
ing agent oftbis’invention wa8 adLllw&cd was fouud 
tobehesvierbyf50gfhsnthar.ofthe~~inthe 
control group. AccoMng to tlie iesulta of a pathologi. 
cal examination, np intesw dmqmdity waq observed 
on liny af t&e cilickti L the test gronp bat, in the 
control group, petechial bleeding or hyperemia was 
ob~edontheduodenuma+jejunumofeachofthe . 
tell chickens. Further, the long&of *the intestW tract 
of each chicken in the test $jt’QU~ was 1.5 times as long 
w that in w control’grm& a&&y in-g nqm! 

pig pens and, moreover, the bedding was note dried but 
retained a suitable water content SO that the bedding did 
not give off dust. Further, the sawdust f-ted and 
maintained asuiteble temPerature, whereby the pigsdid 
not develop chill-related diarrhea. From the third week N 
of the test, the color of swhm excrement chsngGd and , 
no offensive odor was given off even Born ttesh swine 

active d&e&on and absotption. gubatantially the same 

excrement (probably because the pigs in the WC pig 
effects were obtained when the Imation Product 2 

pens ate the Invention Froduct4 co- in ale bed* 
WaSUS& 

ding). 55 EXAMPLE21 
In contrast, oEeusive odor anil dust were given ofTin 

a control pig pen where sawdust alone was used aa 
Using 10 laying fowls (species Dekalb TJI; age: 143 

bedding. days) per group* egg laying r&e huproving effects by 
Further, the beddiug of the test pig pens after the the adrrhhtmiion of the livestock fattening agent of 

sales of the pigs did not give off offensive odor tin4 60 this invention were invcstigated.,Editabliahed were a teat 
when piled up, promptly fexm&ted so that it was sue- group for a feed added witk 3% of the Wention Prod- 
cessfully used again as beddingafter the ccuupletlcn of uot 5 (3%~groap), another test group for the feed added 
the fermentation. with IO%~oftim4WeiitiorrPfoduat 5 (10% group) and 

EXAMPLE 17 
a thrther gpp fior thti fGcd alone (central group). The 

65 test ran f& 2 me and the egg laying rate observed 
To a mixture consisting of 80% de&ted rice bran and .during that period. The rem&a are shown in Table 2. 

20% fossil shells, &rcillus r&f& DB-9011 @ ‘EBhf Incidentally, the fag was ad libitum feeding and 
BP34181 was added at a rate of 1 x 1@ cells per gram of various vrtccines wore inocalated 8s usual. j 

EXAWLE 19 
To a fe&. the Invention Product 5 was added at a 

rate of 3%. The resultiug fepd Gfed to dairy cattle for 
1 month. As a rem& w&kvW Skestook fattening 
agent was added, the milk yield of ,the dairy cattle in- 
creased by about 5% compared with the milk yield 
when the livestock fattening agent H;as not, added. Fur- 
ther, problems such rrs‘reproduc@ve difffculties did not 
occur so that effects for.the prevention of such prob- 
lems have been confhmed. 

EXAMPLE uy 
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TABLE 2 though no differences were observed among the three 
Egg laying me %clc- groups in ti body w&g& increwt.~ of the layes duriug 

Tat 6roup duringtatpetiod rateperweek@ ,~ the test pcdod and t3m resUlta of the pat&ological exami- 
* 3% aroup 62.1 

1W-W 59.0 Eli ’ 
natiotl, the intake of the fedwtis greater by about 25 

corltrol group 54.2 82.9 
g/day per layer in the 3% group and by about 2 g/day 
per layer in the 10% group, both lkighwr thau the intake 

‘E~l~~~mcprmk;~lrginl~d~~I~bdAwekreDmplairrrtoP 
bust. of the,feed by the layers iu the cotitro1 group. 

I claim 
As is evident from the above results, the egg lay&g 10 l. A .bio&ogicalIy pum culture of B~iiZus mbtilis 

rate of laying fowls was increased when the fivesto@ FERM BP-3418. 
fattening agent of ulis invention was employed. Al- * * * * * 
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