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[57] ABSTRACr 
A bacterium belonging to Bacillus suLlllis. The baatr 
rinm being identified as Bacillus subtitis FERM BP 
3418. In addition the bacterium possesses the capability 
of decomposing aflatoxtin . It is useful as an active ingre-
dient 9n products such as a fungal growth inhibitor, 
fermentation promoter, and livestock fattening agent. 
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PURE CULTURE OF BAC&LUS SUBTUIS PERM 
BP-3418 

BACKGROUND OF THE INVEN'TIQl+t 5 
1) Field of the Invention 
This invention relates to a novel bacterium belonging 

to RaciJlrrs svbtilis and also to its usage. 
2) Description of Related Art 
In a' wide range of agricultural businesses, various 10 

microbial activities take place with 'some sort of rclo-
vance to the agricultural busiaesses. This relevance may 
be advantageous or disadvantageous to the agriculture. 
For example, fungi are microorganisms generally 

called "molds" and can be classi£ed roughly into Phy- IS 
comYcetes, AscomYcetes, Basidiomycetes and imper-
fect fqrtgi.'fhey include many usefiil fitngi,led by yeast 
However, they also include those present in soil and 

acting as pathogenic bacteria against crops, like molds, 
so that it is important for agricultural businesses to in- 20 
hibit their growth. Further, compost is useful as a fertil-
izer for crops. Livestock excrement or the like is con-
tained in compost, resulting in the potential problem 
that the compost may become an Offensive odor source 
by growth of a fungus or a hotbed for the proliferation 2s 
of a pathogenic fungus. Further, an infectious crop 
disease induced by a fungus such as a mold has commu-
nicability and way totally destroy the crop . There is 
accordingly an outstanding desire for the development 
of means for effective inhibition of such infectious dis- 30 
eases. 
As a method for inhibiting the growth of a fungus, it 

has conventionally been known to use various antt'bac~ 
terisl sgetita or bactetiostatic agents. As an antibacterial 
or bactcriOStatic ingredient is decomposed, the above 
method is accompanied by the drawback that it requires 
periodic re-application of the antibacterial or bacterio-
static agent. It u also accompanied by the drawback 
that the antibacterial or bacteriostatic agent may also 
inhibit activities of other useful microorganisms or may 
become ineffective due to the occurrence of resistant 
bacteria- 
There 9s hence an long standing demand for the de-

velopment of a fungus inhibitor which remains effective 
over a long time and is free from the troublesome occur-
rence M resistant bacteria. 

Reflecting changes in the living environment and 
consciousness, on the other hand, the level of dernand 
for the prevention of offensive odor and unpleasant 
odor is increasing. For example, even to livestock farm-
as and the like who have been in business for many 
years, neighboring residents often make a demand for 
the Prevention or reduction of otFensive odor or un-
pleasant odor given off from livestock excrement or the 
like. 
Conventional known deodorizing methods which 

can be used for the prevention of Offensive odor include 
masking methods, chemical deodorizing methods. phys-
ical deodorizing methods, and biological deodorizing 
methods. In the livestock industry where livestock ex-
crement as an offensive odor source occurs continu-
ously and in large quantity, the effectiveness of a chemi-
cal or physical deodorizing method is limited, to say 
nothing of any masking method . A biological deodoriz-
ing method is thuefore capturing the interest of re-searchers, because it causes livestock excrement as an 
offensive odor source to promptly ferment so that oc-
currence of offensive odor can be prevented. It is, how- 

2 
ever, the current situation that no fermentation promot-
ing method has yet been estnblished for the prevention 
of occurrence of offensive odor from livestock excre-
ment. There are similar problems with respect w old-
fashioned toilets of the long drop type and garbage from 
house kitchens. These problems have also not been 
solved. Further, lignin which is one of principal compo-
nents of lignified plant bodies such as wood, bamboo 
and straw and is a network, high molecular compound 
accompanied by the problem that its decomposition can 
be insignificant, thus remaining as waste. 
Accordingly, it has been strongly desired to develop 

a method for promptly fermenting odor sources such as 
livestock excrement, humark excrement and kitchen 
garbage and even ligairt to effectively prevent the oc-
curzent of offensive odor. 

Farther, me of the greatest concerns of livestock 
farmers is how M raise healthy livestock so that excel-
lent meat or eggs can be obtained . In t+eality, however, 
livestock may not be raised satisfactorily in many in-
stances bemuse they may not take suff cient feed or may 
not digest the food sufficiently or may catch disease. For 
example, if easily fetmencable feed is fed in a large quan-
tity at once to a ruminant Ynammai such as a cow or ox, 
rnmea acidosis takes place temporarily, thereby de-
creasing its appetite. T'his trouble then mduces an ab-
normal gastric juice PH of the rumen, damage to the 
reticulorumen> production of unusual metabolic prod-
ucts such as amines, extraordinary fermentation heat, 
ac ., so that normal digestion and absorption are inhib-
ited. Further, bacteria other then flora may grow ex-
traordinarily and penetrate into blood, thereby causing 
digestive tract diseases, fiepatopathY, motor organ dis-
eases. reproductive difficulties, beat stroke, mastitis, 
dermatitis, or the like in some instances. 
To raise healthy livestock far the provision of live-

stock products in greater quantity, there has been a 
strong demand for the development of technology that 
can promote digestion of feed by livestock and can 
hence fatten the livestock. 

SUMMARY OF THE INVENTION 
The pres~ut invattors isolated maay bacteria fmm 

45 ~ attd' Lave condncted screeoing with respect to thar 
properties . As a result, s novel bacterium belonging to 
Bacillus subrilis and having aflatwtia decomposing abil-
ity has been found. Ii has also been found that this bacte-
rium inhibits occurrence of fimgi and exhibits excellent 

50 fungal growth inhibiting effects, that the use of this bacterium can promote fermentation to effectively de-compose even lignin, and that the feeding of this bacte-rium 
to 
iikeestock can suppress abnor-mal farneataU'un or the in the digestive tract of 

55 livestock and can hence promote the growth of the 
livestock. 
An object of this invention is therefore lo provide a 

bacterium belonging to Bacillus sabtiJu and having afla-
toxin decomposing ability. 

6o Another object of this invention is to provide a fungal growth inhibitor comprising the above bacterium as an 
active iagredie.nt 
A further object of this invention is to provide a 

fermentation promoter comprising the above bacterium 
65 as an effective uigrvdieat 

A still further object of this invention is to provide a livestock fattening agent comprising the above bacte-rium as an effective ingredient. 
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, 
The bacterium according to the present invention can 

be used very advantageously in agricultural fields 
where microbial activities take place with some sort of 
relevance . 
For example, employment of s fungal growth iahibi- 5 

tor making use of the bacterium of this invention makes 
it possible to inFubit growth of a fungus, especially a 
pathogenic mold, so that its application to soil or a plant 
can prevent crop disease, Further, application of the 
fwegal growth uohibiwr to compost or the like can in- 1t 
6ibit growth of a pathogenic mold in the compost, 
thereby making it possible to prevent occurrence of offensive odor which would otherwise take place due to 
growth of the mold . 

Further, application of a fermentation promoter maic- IS 
ing use of the bacterium according to this invention W 
livestock excrement or the like can promote extremely 
effective fermentation so that the fermentation can be 
brought to completion ;n l-2 months as opposed to }-1 
Year that has heretofore been required to complete the 20 
fermentation. Moreover, practically no offensive odor 
is given off during the fermentation period. On the 
other hand, use of the fermentation promoter of this 
invention ia an aeration tank can shorten the waste 
water treatment time to half the time that convention- 25 
ally required. In addition, production of offensive odor 
is reduced and, after the treatment, the BOD and SS 
values both drop to values about 1/30 or less of the 
corresponding conventional vaiues. Addition of the 
fermentation promoter of this invention to sawdust. 30 
which is employed as bedding used when raising live-
stock (in broiler cages, pig houses, or feeder cattle 
houses), can facilitate the disposal of excrement and can 
also obviate Occurrence of offensive odor. Further-
more, fermentation proceeds continuously in the bed- 35 
ding and, as a result the bedding is warm even in winter 
$o that Occurrence of diseases such as diarrhea and 
pneumonia, -Inch have heretofore been developed due 
t0 abdominal chilling of the livestock, (lCCteases. . . 

In addition, administration of a livestock fattening 40 
agent, which makes use of the bacterium of this inven-
tion, to livestock enables maintenance of the inside of the digestive tract of the livestock at a normal level so 
that the absorption of nourishment through the diges. 
tive tract can be promoted. As a result, the weight of 45 
the livestock can be steadily increased or, for example, 
the production of eggs can be increased . This is ex-
tremely advantageous for the livestock industry. 

DETAILED DESCRIPTION OF THE 
INVENTION AND PREFERRED 

EMBpDIIviEN1'S 
The bacterium according to this invention belongs to Bacillus subulis and has at]atoxia decomposing ability. 

Any bacterium can be used as tong as these conditions 
are met. 
Examples of characteristics which these bacteria have will be shown next 

-_ TABLE 1 
Property ~ ~ d subfilis 
Swelling of cells 

. . 79E Ivaq~ . . . ,t, . 
N03 - ppz 
VP rraction {, 
Egg Yolk 
Iedole 

~ GO'G~ ~ . _ . 
. CIM311 stain 

50 

TABLE i-continued 
Property 8 subrilis 
Location of endospores Center 
Gloss None 

. Colony Surface Wrinkled 

As one example of these bacteria, Bacillus srebtilis 
DB901 F found by the present inventors can be men-
tioned . Its microbial characteristics are as follows: 
Morphotype : 
A bacillus with 0.7-0.8 gm cell width. Oval endo-

spores are present rather centrally and do not swell 
cells, Has mobility and forms R colony. No growth 
under anaerobic conditions . 

State of growth on various culture media: 
(1) DHL agar medium-No growth, 
(l) MacConkey's agar medium-No growth . 
(3) Mannitol salt medium--Good growth. Gloss. No 

wrinkles on colony surface . Colonies have a yellow 
color. 

(4) General agar medium-Good growth . No gloss. 
Wrinkles on colony surface . Colonies have a white 
color. 

(5) Heart infusion agar medium-Good growth. No 
gloss. Wrinkles on colony surface. Colonies have a 
white color. 

(6) Blood agar medium (added with 10% sheep 
blood)--Good growth. No gloss Wrinkles on colony 
surfaee. Colonies have a white color. 

(%) PDA medium-Good growth . No gloss. Wrinkles 
on colony surface . Colonies have a white color. 

PhYsioiogeu : rhua. .~ternt~s 
Grain stain : 
Gelatin test 
State of gowxh Full surlkct, 

liqucfuuon 
Liquefaction of griatin: 
Litmus milk : 
Rzactionz Acid 
State: Coagulated 
Reduction of nnraces_ f 
Dn11Qit1O11 reaction: ._ 
MR tat: _ 
Production of indolr. _ 
Production of hydrogen sulfidr. _ 
Utilization of citric add : 
(Cltriatevsenciuate Medium) 
tirea,u: 
Oaidase : 
Catalau: + 
Growth raa¢c 
pH : 4-9 
reaxracuK: zs-so° c. . OF test : . . . Fmnumted with 

SS . Production of gas 
. . (owing glucose 

decomposition) 

60 Utilization of sacclutrideiz 
Gas Acid 

production formation 
LArabtnose 
D'XYkft 

- 

65 D-Glccau " + 
D-Maru~ase + 
D"RruNOSe - + . 
D-GaMcCO 

- + 
Se 

wallosE 
- t 

- f 
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-continued 

. 
Cas Acid 

Production rarmadon 

suclose - + 
Lactose - + 
Trehalose - + 
D-Sormcol - + 
n.Man,dmt _ 
momeot 
Glycerin 
Such 

+ 

Dxompo~tion of esculin 
- 

-l. 
Utilincoe of maloofc u&1 - 
Deoompaatioa of usiniae + 
Decarbo"Wou reacdon or lvsiw + 
Decomposition of urea 
Deoompoedtion of aflaooacin .t. 
DaaTbarylztion reaction of onuttime 
coagulme 
Hemotyais .}. 
Tolaapee to sodium hydrockdoride up to 10% 
Takrance to on cyanide 
Ledalmase 

Can grow 

The present inventors determined :Bacillus srrbtilis 
DB9011 as a new cell strain from the various character-
istics described above, and deposited it trader FERM 
BP-3418 on May 21, 1991 with the Fermentation Re-
search Institute, .Agency of Industrial Science and 
Technology, Ministry of International Trade and Indus-
try, Government of Japan. 
To prepare a fungal growth inhibitor by n:.:ag the 

above-described bacterium of this invention, it is neces-
sary to allow the bacterium w grow in aantrient source 
such as a vegetable organic substance, defatted rice bran 
or when bran, especially in a vegetable organic sub-
stance, and to use the resultant culture liquor either as it 
is or after filtering it into a water suspension. 
When such a water suspension is prepared, it is pref-

erable to control the number of bacterium cells at 104 or 
more per ml. 

Illustrative vegetable organic substances usable for 
growth include the vegetable organic substance which 
can be obtained by completely aging waste sawdust 
used in the artificial cultivation of champigaon. When 
such a vegetable organic substance is used, Bacitlus 
subtilis changes from the vegetative form to the lro1a-8aiive form, lending to an increased cell number and, 
6ence. to improved action . 
When the fungal growth inhibitor according to this 

invention is applied to soil, it is generally necessary to 
apply it at a rate of about 109 per m2 although this appli-
cation raft varies depending on whether the purpose of 
the application is to prevent crop disease caused by a 
fungi as a pathogenic bacterium or to eliminate a patho-
Saaic fangi already Present at high concentration. 
When the fungal growth inhibitor according to this 

invention is applied m compost or the like. it is aeoes-
sarY either to apply it to the entire surface of the com-
post or to thoron8}ilY mix it with the compost. This 
allows Baeillus snbtiJir, the active ingredient, to grow in 
the compost, whereby growth of the fungi can be mtub. 
itod. 
in this case, the application rate of the fiuigal growth 

inhibitor can be determined generally by relym,g; as an 
approximate standard, upon the elimination of odor 
from the compost or the like. 6 
To prepare a fermentation promoter by using the 

bacterium of this' invention, it is preferable to have the 
bacterium of this invention carried on an excipient such 

as the above-deacdbed vegetative organic Substance, 
defatted rice bran or wheat bran, especially on the vege-
tative organic subStIMC- 
In this case, it is preferable to control the number of 

bacterium cells at 2 X 105 or more per gram of the exczp-
iettt . 

It is necessary to apply the fermentation promoter 
according m this invention to the entire surface of an 
offensive odor source, for example, livestock excrement 

10 such as poultry waste, swine excrement or cow/ox 
feces, human excrement, kitchen garbage or the like or 
to thoroughly mix the fermentation promoter with the 
offensive odor source. This can promote fermentation 
so that production of offensive odor can be prevented. 15 These deodorizing effects can be observed even from 
the first day after its application and can latt 15 days or 
even longer. For example, where the occurrence of 
livestock excrement as an offensive odor source is at a 
constant raft and livestock excrement newly discharged 

~ does not deposit ~ the previous accumulation, surface 
application at the frequency of once every several 
months is expected to maintain continning deodorizing 
efficacy . 

25 
To promote fermentation in an aeration tank, it only 

necessary to throw the fermentation promoter of this 
invention into the aeration tank. This can promote fer" 
meatation in the aeration tank . 
The application rate of the fermentation promoter 

~ according to this invention varies depending on the 
kind, quantity, conditions and the like of the offensive 
odor source, and cannot be given in a wholesale man-
~- Although empirical determination is needed, a 
suitable application rate can generally he determined by 

35 '~~ ~ ~ ePProximate standard, the elimination of 
odor from the offensive odor source. 

Further, to prepare a livestock fattening agent by 
using the bacterium of this invention, it is ~sary to 
mix the bacterium of this invention as an essential ingre- 

,ep dient with, as optional in8redients, other ingredients 
required for the growth of livesoock. Examples of such 
optimal ingredients include defaued rice bran, vegeta-
ble organic substances, wheat bran, calcium sources 
such as fossil shells. brewer's gram , various vitamins, 

45 and nourishment. 
It is Preferable W control the number of bacterium 

cells at 1 X lOs or more per gram of the livestock fauen-
ing agent 

Preferred examples of the livestock fattening agent 
Sp according to this invention include the livestock fatten-
-8 agent which is obtained by mixing tlefatted nee bran 
and fossil shells at an appropriate raty, for example, of 
about 4:1 and then adding Baeillus subtilis, at a rate of 
1 X lOs or more pp gram of the resulting livestock fat- 

5 teain8 agent, to the mixture so formed. In such a live. 
stock fattening agent. Bacillus subtih's changes from the 
vegetative form to the propagative form and prolifer-
ates using the organic substance as a nourishment, lead-
ing to an increased cell number a~, hence, to improved 

60 action. 
The livestock fattening agent according to the pres-

ent invention - be administered by adding it to live-
stock feed and then feeding the resultant mixture to 
livestock . In some instances, however, the livestock 

5 fattening agent of this invention can be fed in place of 
feed. When it is administered togetber with fad, it can 
be added generally at a rate of about 0.5-20%, prefera-
bly at about 1-5% to feed. 
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Th~ administration period of the livestock fatteniag As a result, BaciUus s+rbtilis DB-9011 inhibited the 
agent of this- invention varies depending on the kind . growth of each fungus. 
growth stage, fattened Went and the like of the live- 
stock to be administered, and cannot be given in a 
wholesale marmot. It is nCOasary to determine it empir- 5 Mold mud 
ically . . . . . . SAmbmidir+nmaMpo . . . IF~D 31651 
Although it has not been elucidated yet why each IFO %W R°"dfi"k "°°°°"` 

bacterium of this invention can be used for many appli- 
v~. a+~~ma iro 3M52 

IFO 9174 
~~ cations such a4 fungal growth inLibitors, fermentation so ~ tpo 31831 

promoters and livestock farming .ageIItS, the bacterium 10 ttelieobasldhra -o+Rpa Coflcaed . from apple «« roots 
is considered to inhibit growth of microorganisms 12weninia naaa* Collected from pear tree roots 
which arc present in the environment and give disad- ~~+a amuspenna Collected ftom peach tree .ooes 

'~~ ~+a~ 
Collected rrom aacn u+ee roots 

vantageons effects-for examPl e, pathogenic ~B4 ~ adoureur Saain stored at ABC Inc- 
molds which give off offensive odor, and bacteria AvenWksAawr nfawxi+-producing samn 
which produce a growth inhibiting substance such as 15 Ape,00-Ia- So= noted u wHC Inc. 
atlatoxin-so that normal fermentation by a Bacillus A*er*`m°h"O"""' Collected rmm fowl lungs 

Awwbaidiun C411ected from soi l 
~ bacterium can be promoted. ~ , agtyowm co t~aea rrom 

Described more specifically, the effects of the fungal 
growth inhibitor arc considered attributable to any one 
of (1) the ability of competitive growth with fungi, (2) 20 EXAMPLE 1 
the hemolytic action against fungi and (3) the produc- 
tion of a growth inhibiting substance-which the bacto- Waste sawdust, which had been used in the artificia 
rium belonging to Bacillus subrilis has--or to their syn- cultivation of ohampignon and had been completel: 
er 
~ 

aged, was added with 2X 105ceilslg-sawdust of Batillu 
Fn zther, the effects of the fermentation promoter are 7s subtilis DB-9011 (FERM BP-3418)~ whereby a rungs 

considered attributable to the nature of the bacterium growth inhibitor was prepared (Invention Product 1) . 
belonging to Bacillus subtilis that (i) the bacterium EXAMPLE 2 
grows in livestock excrement or the like to inhibit 
growth of offensive-odor-producing molds sad (2) the After the Invention Product 1 of Example 1 wa 
bacterium grows therein place of the molds and decom- 30 stored for 10 days at about 20° C., 100 g of the produc 
poses the livestock excrement or the like . were suspended in 1,000 ml of water. The suspeasiw 
On the other hand, the effects of the livestock fatten- was thoroughly stirred, followed by filtration. 'Ih, 

ing agent aocotding to this invaniion are considered filtrate was provided as a liquid fungal growth inhibito 
attributable to the nature of the bacterium belonging to (Invention Product 2) . The Invention Product 2 con 
Bacillus sLbtilis that (1) the bacterium aihibits growth of 35 rained t X iW cells of Bacillus svbrilis DB-9011 per in] 
noxious bacteria in the digestive tract of livestock. (2) 
the bacterium grows in place ofsuch noxious bacteria in 
the digestive tract of livestock and (3) the bacterium 
decomposes lignin winch is cxratained in feed and is 
considered to be difficult w decompose. 40 
The above-described effects cannot be obtained at an 

from any other bacteria including the other types of 
bacteria belonging to Bacillus. 
As bas been described above, the bacterium accord-

ing to this invention is extremely advantageous from the 45 
standpoint of agricultural business. 
ne present invention will hereinafter be described in 

further dead by the following examples It should how-
ever be borne in mind that the present invention is by no 
means limited to or by the following examples. 5p 

TEST 1 
Slant media of PDA agar were prepared, to which 

the below descn'6ed fungi were inoculated, respx. 
tively. They were then cultured at 25-28° C, for 7-10 55 
days. during which most of the fangi formed spores. 
The formed spores were suspended at 1 X IO6ceUslml in 
physiological while or phosphate buffer to which a 
surfactant had been added, so that a spore suspension 
was formed . To a PDA agar medium plate Cm a Peui 60 
dish of 90 mm in diameter) which bad been prepared on 
the side, the spore suspension was dropped in an amoromt 
of a. t ml per plate and then spread evenly by a spreader 
to have it absorbed sufficiently in the medium. A bacil-
lus suspension prepared at 106 ceils/ml was centrally 65 
inaculated at one spot (about 25 A on the medium The 
bacillus was then cultured at 23*-28* G for 5-10 days to 
observe the formation of my inhibited circular area. 

EXAMPLE 3 
A peacL tree which had died of °mompa" diseas 

caused by parasitism of a fungus, specificall ; 
Seltonbesfdfrens mompa or Racrelliaia mearris was pnlla 
out of the ground Two kilograms of the Inventiol. 
Product 1 were spread there and fully mixed with th 
soil. A young peach tree was newly planted there 
Seven months after the Lransplan4 the peach tree full : 
struck roots into the soil. Its growth was also ver, 
enaVtic 
When a peach me dies of "mompa" disease, pathc 

genic mold 's present at high concentration in the soil s 
that s young tree, if newly planted there, will be 10e. 
promptly. In general, it is therefore said that a ne% 
young tree cannot 6e planted until three years hav 
elapsed. 

EXAMPLE 4 
In a cucumber field where dampingoff had occucze 

for root-knot nematode disease, the Invention Product 
was applied at a rate of 100 g per plant by placing it iat 
several holes bored wound the roots of each plank 

Even from damped-off plants, new shoots began t 
grow from one week after the application and tendril 
grew progressively to regain vitality. 

EXAMPLE 5 
In an apple farm affected severely by canker (fling, : 

disease). effects of the fungal growth inhibitor aocorc 
ing W this invention was investigated. After cankei 
affected btaaches were cut off, the Invention Product 
was sprayed onto all the apple trees at an applicatio 
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rate of 10 liters per tree. As a resuik there was no tree 
affected by canker after the application. Further, the 
trees already affected by canker regained vitality. 

EXAMPLE 6 
Effects of the fungal growth inhibitor of this inven-

tion were investigated in s PVC-film-covered green 
house in which gray mold had oxnrred: Cucumber 
plants which were visually found W be affected by gray 
mold were pulled oat, and the Invention Product 2 was 
spread there at an application race such that its applica-
tion rate was B00 ml pa m2 of the whole green house- 
As a result, gray mold no longer occurred to influ-

ence the yield Incidentally, the yield of cucumbers 
usually drops to a significantly low level upon outbreak 
of this disease. 

VD 
-continual 

12x &ted State of rowth of awe 

culture medium) 
5 *F'ormala feed A Raisin` fad for ntdue towl. . 

*FormuL reed s F+staaioi ked fur wwxr pip. . . 

Incidentally, when the Antifuagal Preparation 3 was 
not dropped, growth of hyphae of ilsperqilGlsjlavas and 

l0 formation of its condinia were Observed ilk each of the 
test feeds, and growth of other fungi was am observed 
them 

15 

(3) Inhibition of Formation of Atlatoxin 

EXAMPLE 7 
With respect to the faAgal growth inhibitor accord- 20 

ing to this invention, its growth and toxin-production 
inhibiting effects were investigated in the following 
manner against As,pergi!!us flavus NRRL 2999, which 
shows aflatouin-producing ability. Preparation of anti-
fungal preparation- 25 
Employed was an antifim8a! preparation (Arittfungal 

Preparation 3), which had been obtained by subjecting 
out inoculating loopfui of Bacillus snbiilis DB-9011 to 
shaking culture for 24 hours in 300-ml brain heart infu- 30 sion and then diluting the resultant culture tenfold in 
water. 

Results of Experiments 
(1) Test in Culture Bottle 

After potato dextrose agar medium (PDA medium) 
was placed in a test culture bottle and solidified, 1 g of 
cora flour and I06 cells of a test bacterium were added 
to the medium. One drop (about 30 ;CI) of the pntifun. 
gai Preparation 3 was added to the test culture bottle, 
followed by culture at about 30' C. On the fourth and 
sixth days after the initiation of the culture, growth of 
Aspergillu:rJfavus and any other fungi was investigated_ 
As a result, growth of fungi including Aspeqilivs, flavns 
was not observed in the culture bottle in which the 
Antifnagal Preparation 3 was added dmpwise. In Con-
trol, in which the Antifuagal Preparation 3 was not 
added, growth of hyphse of Aspergillus Jlavus and for-
mation of its condinia were observed conversely, and 
growth of other fungi was also observed there. 

(2) Test in Petri Dish 
On PDA medium solidified in .a Petri dish, OS g of a 

test feed sample was placed and 106 of the test fungus 
were inoculated. One drop (about 25 /i.l) Of the Autifan-
8a! Preparation 3 was then added, followed by culture 
at about 30' G On the fourth and sixth days after the 
initiation of the culture, growth of .lapergiUus jlavus and 
any other fuagi was investigated. The results are tabu-
lated neat. 

After the culture described above under (1) was con-
tinned for 17 days after the initiation of the culture, the 
resulting culture was extracted twice with 50-m1 por-
tions of chloroform, respectively. The extract was con-
centrated to 2 ml and then subjected to thin layer chro-
matography to determine whether aflatoain had been 
formed or not. 
As a result, production of atlatoxin Bi and Gi was 

observed m Control but was not observed in the culture 
bottle um which the Anufnngal Preparation 3 was used. 

EXAMPLE 8 

waste sawdust, which had been used in the artificial 
cultivation of champignon and had been completely 
aged, was added with 2X tfls ceFls/g-sawdust of Bccillrrs 
svbtilu DB-9011, whereby a fermentation promoter was 
premed (invention Product 4) . 

EXAMPLE 9 
Three grams of the Invention Product 4 obtained in 

;g Example 8 were spread over the entire surface of 100 g 
of fowl waste. As a result the fowl waste was com-
pletely fermented in 30-45 days although its complete 
fermentation had conventionally been considered to 
take 6 months to 1 year. Compared with fowl waste not 

10 spread with the invention producc, production of offen-
sive odor was much less. Similar effects were observed 
when swine excrement or bovine excrement was used. 

EXAMPLE 10 
as Sixty kilograms of the Invention Product 4 war 

added to a 25-ton aeration tank which was designed for 
the treatment ofswine excrement from a pig farm (oper-
ation scale- 1>OOO pigs). The water temperature in the 
aeration tank was 2Z° C. when the invention product 

so was added. On the following day, the water tempera-
ture rose to 28° C_, and occurrence of water vapor 
which had not occurred before was observed. Further, 
the offensive odor had been improved considerably. 

Further, the HOD and SS values in the aeration tank 
55 was S0 mg/1 and 25.000 mg/11 before the invention 

product was added. One month after the addition, they 
had been improved to 26 mg/! and 20 mg/1, respec-
tively. 

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

aeration tank at a pig farm (operation scale-. 6,000 Pigs), 
namely, a 5-ton aecdtlon tank. One day after the addi-
tion, the offensive odor of the test aeration tank was 
substantially reduced. Further. occurrence of foams 
was observed although such foams were not observed 
with any bacterium wed previously. It was hence con-
firmed that fermentation was under way. 

Tat feed State of growth of fwtgi . 
Famda feed A" Occurrence of fungi was no observ«l . 

65 
Formula feed a* Occurrence of fmigi was not oDservM. 
Corn Occurreaft of 

~ None (on Oocnrrcnce of f was not observed. 
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EXAMPLE 12 
After 2001 of the contents (7096 urine sad 30% ex-

crement) of $ 400"l privy of the tong drop type were 
stirred well, the invention Product 4 (l kg) was added 
followed by further stirring Although intense otl'ensive 
odor was semlled before the addition, this changat to 
sewer-like odor four days later. Seven days later, the 
odor level was reduced to such an extent that offensive 
odor was slightly smelled only in the wage pot. ' Tea 
days later, offensive odor was completely eliminated. 

Thereafter, occurrence of offensive odor was not 
recognized even after one month had elapsed . 

EXAMPLE 13 
After the contents of a 400-1 toilet of the long drop 

type were completely sucked out by a tank truck, 1 kg 
of the Invention Product 4 was spread evenly. The 
toilet was observed for 1 month immediately after the 
spreading of the invention product During that period, 
occurrence of offensive odor was not recognized. 

EXAMPLE 14 
Kitchen garbage, which had been left over for 1 week 

and gave off very offensive odor, was placed in a super-
market plastic bag, and four handfuls of the Invention 
Product 4 were added Three days after the addition, 
the offensive odor turned to sweat-sour odor and, one 
week after the addition, raw vegetables were com-
pletely decomposed into liquid 

EXAMPLE 15 

The Invention Product 4 (100 g) was added to a 15-1 
home garbage' pail which was 2()Yfo full with kitchen 
garbage. Offensive odor was eliminated eight bouts 
after the addition. No offensive odor was given off even 
when the pail was filled to 60%a_ 

EXAMPLE 16 

12 
the mixture, whereby a livestock fattening agent was 
prepared (Invention Product 5). 

EXAMPLE 18 
Test media were prepared by adding 0.5 mM of a-

naphthul and 0. i% of p~ccesol to portions of potato agar 
medium, respectively. Those test media were inocu-
lated with ?locitlus s+ebrilis DB-9011, followed by cnl- 

l0 ture for 5-10 days. The test medium added with a-aaph-
thol was stained purple so that the formation of laccase 
was confirmed. On the other Land, the test medium 
added with p-cresol was stained brown so that excretion 
of tyrosinase was confirmed: From these results, the 

t5 Present cell strain has been confirmed to have lignin 
decomposing ability. 

EXAMPLE 19 
To a feed, the Invention Product S was added at a 

20 rate of 34'0 . The resulting feed was fed to dairy cattle for 
1 month. As a result, whichever livestock fattening 
agent was added, the milk yield of the dairy cattle in-
creased by about 5% compared with the milk yield 

25 when the livestock fattening agent was not added. Fur-
ther, problems such as reproductive difficulties did not 
occur so that effects for the prevention of such prob-
lems have ban confirmed. 

30 
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EXAMPLE 20 
Using 10 broiler chicken (species: Kobu) per group, 

effects of the livestock fattening agent of this invention 
for chickens were investigated . Established first were a 
test group for a feed added with 3% of the Invention 
Prodvct 5 and another tat group (control group) for 
the feed alone. The broiler chickens in each group were 
raised for 3 weeks; and their average body weight was 
measured. As a result, the avenge body weight of the 
chickens in the test group in which the livestock fatten-
ing agent of this invention was administered was found 
to be heavier by 150 g than that of the chickens in the 
control group. According co the results of a pathologi-
cal examination, nn intestinal abnormality was observed 
on any of the chickens in the test group bnt,in the 
control group, petectual bleating or hyperemia was 
observed on the duodenum and jejunum of each of the 
ten chickens: Further, the length of the intestinal tract 
of each chicken in the test group was 1.5 times as long 
as that in the control group, thereby indicating more 
active digestion and absorption. Substantially the same 
effects were obtained when the Invention Product 2 
was used . 

As bedding for two pig pens out of 14 pig pens at a 
pig faim (operation scale: 1,500 pigs), one ton of saw-
dust with 3% of the Invention Product 4 added was 
used. It was laid to a thickness of 20 cin. from the 
following day,', offensive odor was eliminated in those as 
pig pens and, moreover, the bedding was not dried but 
retained a suitable water content so that the bedding did 
not give off dust Further, the sawdust fermented and 
maintained a suitable temperature, whereby the pigs did 
not develop chill-related diarrhea. From the third week Sp 
of the test, the color of swine excrement changed and 
no offensive odor was given off even from fresh swine 
excrement (probably because the pigs in the test pig 
pens ate the Invention Product 4 contained in the bed-
ding). ss 
In contrast offensive odor and dust were given -in 

EXAMPLE 21 
a control ~ Using 10 laying fowls (species: Dekalb TX ; age: 143 pig Pen W+Lere sawdust alone was used as 
bedding. days) per group, egg laying rate improving effects by 

Further, the bedding of the test pig pens after the the administration of the livestock faltenaig agent of 
sales of the pigs did not give off offensive odor and, : 6p this invention were investigated. Established were a test 
when piled up,' Promptly fermented so that it was suc- group for a feed added with 396 of the Invention Prod-
cessfully used again as bedding after the completion of ut 5 C3% 8'iouPl another test group for the feed added 
the fermentation. with 20% of the Invention Product 5 (10% group) and 

a further group far the feed alone (control group). The EXAMPLE 17 65 test ran for 2 months, and the egg laying 
To a mixture consisting of 809'o deflated rice bran and during that period . The results are shown in Table Z 

2(19`o fossil shelLs, Ba«llus srebtfGs DB-9011 (PERM Incidentally. the feeding was ad 1ibitum feeding and 
BP341 S) was added at a rate of 1 X 105 cells per gram of various vaccines were inoculated as usual. 
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TABLE 2 though no diffemnces were observed among the three 
ta I,ying groups in the body weight increase of the layers during 

Test grcwp during - perW *au per wear the test period and the results ofthe pathological exami-
3sti Gromp 62.1 91.1 nation, the intake of the feed was greater by about 25 
to% Group 59.0 90.0 5 B/daY Per layer in the 3% group and by about 2 S/daY 
C°""ot group u'2 92.9 per layer in the 10% group, both higher than the intake 

*E" laying - M We-k- ~s ~r~"s - ~s I ~ cero.~ the ~~ or of the feed by the layers m the control group. 
I claim: 

As is evident from the above results, the egg laying 10 1, A biologically pure culture of Bacillus swbtilis 
rate of laying fowls was increased when the livestock FERM BP-3418. 
fattening agent of this invention was employed. A1- 
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